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Quality Standard

ISCAR has been certified by the prestigious Standards Institution,
as being in full compliance to ensure delivery of the finest quality
goods. Quality control facilities include the metallurgical laboratory,
raw metal testing, an online testing procedure and a machining
center for tool performance testing and final product inspection.
Only the finest products are packaged for entry into

ISCAR’s inventory.

‘THE STANDARDS INSTITUTION OF ISRAEL



Dear Machinist, Customer and Colleague,

As a manufacturer of cutting tools, our main
objective is to ensure optimal production
with the most advanced and
high-performance tools that meet the
requirements of modern technology.
Machining the holes faster and more
accurately reduces processing time and
cost, and lowers the possibility of defective
parts. Although the cutting tool is often
considered to be of minor value, it is key
to increasing productivity and quality. At
ISCAR, we understand this fact well, and
our ongoing research and design activities
are aimed at creating cutting tools that will
improve overall performance and make
the machining process more effective.

Intensive research and development
have resulted in innovative and effective
solutions for our customers' diverse
range of requirements. As the variety of
ISCAR tools is vast, it can be a challenge
to make the right tooling decision for
specific manufacturing needs. We hope
that this guide will help you with the right
tool selection and that it will be a useful
supplement to the other ISCAR catalogs
and leaflets. This handbook is divided into
eight main chapters, considering specific
features of holemaking and highlighting
the latest holemaking solutions.

The first chapter introduces general
formulations such as the definition of
types of holes and their designations,
drill terminology, drill classifications, hole
accuracy and surface roughness by
drilling, tool holders, the optimal ways

to machine holes, the role of coolant in
drilling, as well as general information
about ISCAR's holemaking lines, a
comparison of exchangeable head drills vs
solid drills, and highlights for a quick and
easy way to select the correct solution.

The second, third, fourth, fifth, and sixth
chapters introduce which ISCAR products
can be used for machining hole types
according to the intended purpose,

along with recommendations for cutting
conditions, the correct use of the tool,

as well as troubleshooting. The seventh
chapter introduces general formulas

and definitions for drilling. The eighth
chapter introduces various types of ISCAR
grades and their recommended range

of use, as well as the material groups
based on the VDI 3323 standard.

We hope that this handbook will be a useful
tool and a helpful guide for holemaking.
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Types of Holes and Their Definition

Holes are fundamental in various
engineering and manufacturing processes,
playing a critical role in the functionality
and assembly of countless devices and
structures. Whether in metalworking,
construction, electronics, or even everyday
items, holes are essential for connecting
components, allowing for movement, or
securing parts in place. Each hole is often
tailored to its specific function, whether it's
designed for the insertion of fasteners like
bolts and screws, creating passageways for
fluids or gases, or reducing weight without
compromising strength. The precision in
drilling or forming these holes is crucial,

as the exact dimensions, alignment, and
finish can directly impact the performance
and reliability of the final product.

Hole Types
(Figure 1.1.)

Cylindrical (simple) hole - the most
basic and widely used type of hole.
Typically used in the general industry.

Tapered hole - a hole where the surface
around the central axis of the hole is

at an angle. Used for centering parts,
ensuring alignment, and in applications
where a tight fit is necessary, such

as mounting tapered pins.

Stepped hole — a hole that has two
(or more) diameters along its depth,
creating a step at the transition point
where the diameter changes.

ISCAR

Stepped holes can also include
combinations of different types
of holes. The most common

subtypes of stepped holes are:

Countersink holes - the top of the hole is
conical, allowing fasteners like countersunk
screws or rivets to sit flush with the surface.
They are also used to remove burrs from
drilling, improving finish and safety.
Common angles for countersinks

are 120° or 90°.

Counterbored holes - the top of the hole
is enlarged with a flat-bottomed area,
allowing fasteners like socket head cap
screws to sit flush or below the level of a
workpiece's surface. A spot face is usually
a very shallow counterbore, often used

to ensure a flat surface for the fastener.

Figure 111

Cylindrical (simple) Hole Tapered Hole

Stepped Hole

Countersink Holes

Counterbored Holes




p g

End Condition

(Figure 11.2)

Through hole (also called a thru-hole
or clearance hole) - this type of hole

extends completely through the
entire thickness of the workpiece.

Blind hole — this type of hole has a
specific depth and does not extend
completely through the workpiece.

Figure 11.2

Through Hole Blind Hole

Passability of Hole
(Figure 11.3)

Interrupted hole —is characterized by one
or more interruptions or recesses along
the surface surrounding the central axis
of the hole. These interruptions could

be the result of intersecting features,
such as grooves, slots, or cross-holes.

Solid/ Whole hole - has a continuous,
uninterrupted surface around
the central axis of the hole.

iyl

Figure 11.3

Interrupted Hole

Solid / Whole Hole
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Hole Location

(Figure 11.4) Figure 1.1.4
. Straight surface - the surface on which the Straight Angular
Surface Surface

. Convex surface - the surface on which the “
hole is located curves outward, creating _
a dome-like shape. Drilling into a convex ;
surface can be challenging due to the
curved nature of the surface, which can | |
affect the drill's entry point and angle. Convex Concave Uneven
Surface Surface Surface

. Concave surface - the surface on which —
the hole is located curves inward, forming
a bowl-like shape. Similar to convex
surfaces, drilling into a concave surface
requires special attention to ensure
accurate positioning and alignment.

. Uneven surface - the surface on which
the hole is located is irregular or
undulating relative to the central axis of
the hole. Drilling into an uneven surface
is complex and may require advanced
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hole is located is flat and perpendicular
to the central axis of the hole. This is the
most common type of hole location.

. Angular surface - the surface on
which the hole is located is at an
angle relative to the central axis
of the hole. Drilling into an angular
surface requires careful consideration
to ensure the hole is positioned
correctly and functions as intended.

technigues or equipment to achieve
the desired hole characteristics.
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Drill Terminology

Drilling is one of the most common methods

for machining holes in various materials.
The process involves using a rotating
cutting tool, known as a drill, to remove
material and produce a hole. Drilling
can create various types of holes with
different end conditions and degrees of
passability on different surface locations.

In addition to drilling, some drills can
sometimes be used for enlarging the

diameter of existing holes in certain cases.

The design of a drill is critical
for ensuring the accuracy and
efficiency of drilling operations.

Figure 1.21

Major cutting edge Flute

A drill is primarily composed of two
main sections: the cutting part (also
known as the body) and the clamping
part. The design of a drill consists of
three main elements (Figure 1.2.1):

Major cutting edges — intended for

cutting the material by removing chips.

Flutes — designed to channel away
chips from the cutting area.

Shank - intended to clamp the
drill in the tool holder.

Shank

< Cutting part

> Clamping part
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The Main Parameters of the Drill
That Defines Its Functionality Are:

Drill Diameter — The largest diameter
of cutting zone, measured between
intersection points of cutting edges and
drill body. The drill diameter determines
the diameter of the hole (Figure 1.2.2).

Figure 1.2.2

le—————drill diameter ———

drill diameter

Shank Size — The type and size of the drill
shank depends on the chuck in which the
drill will be clamped. Various shank and
chuck combinations can provide improved
performance such as higher torque and
more centering accuracy. (Figure 1.2.3).

Figure 1.2.3
Shank

Overall Length — The total length of the
drill which includes the length of the cutting
zone and the length of the clamping zone,
i.e. distance between two extreme planes
of the tools which are perpendicular to

the central axis of the drill (Figure 1.2.4).

Figure 1.2.4

[ overall length J

Flute Length — The effective length of the
drill which determines the maximum depth
of the machined hole. The flute length
defined as the distance between two
perpendicular planes to the central axis of
the drill that are placed on the chisel point
and the end of the flute (Figure 1.2.5).

Figure 1.2.5

E flute length 5



Point Angle — The angle between cutting
edges. The point angle of a drill affects the
cutting performance and the tool's thermal
conductivity. A sharper point angle will result
in a longer cutting edge, thus allowing better
thermal conductivity and consequently
longer tool life but on the other hand,

it weakens the tool rigidity. Therefore,

the point angle of a drill depends on the
workpiece material it aims to machine.
Commonly, for soft material the angle lays
between 80 -90 degrees, for steels and
cast iron this angle will be between 116 - 118
degrees, for hard steels this angle will be
between 130 - 140 degrees (Figure 1.2.6).

Figure 1.2.6

point angle

Additional Drill Parameters According
to ISO 5419: 1982 Standard

Fluted Land - The helical portion of

the body, including both the land and

the body clearance (Figure 1.2.7).

Width of Fluted Land - The distance
between the leading edge of the land and
the heel, measured at right angles to the
leading edge of the land (Figure 1.2.7).

Figure 1.2.7
width of fluted land

fluted land

Web - The central portion of the drill
situated between the roots of the flutes
over the flute length (Figure 1.2.8). Note
1to entry: The point end of the web
forms the chisel edge (Figure 1.2.14).

Web Thickness - The minimum dimension
of the web measured in a plane normal
to the axis. The web thickness is usually
measured at the point end (Figure 1.2.8).

Figure 1.2.8

web thickness




Land - The cylindrical or conical leading
surface of the drill (Figure 1.2.9).

Width of Land - The dimension measured
at right angles to the leading edge of

the land across a land (Figure 1.2.9)
Leading Edge of a Land

(minor cutting edge) - The edge

formed by the intersection of a

land and a flute (Figure 1.2.9).

Figure 1.2.9

width of land

land

GENERAL DRILLING HANDBOOK

leading edge of a land

Body Clearance - The portion of a fluted
land reduced in diameter to provide
diametral clearance (Figure 1.2.10).

Figure 1.2.10

Body Clearance

Depth of Body Clearance - The
radial distance between the land and
the corresponding body clearance.

It is generally measured at the

outer corners (Figure 1.2.11).

Figure 1.2.11
depth of body clearance

Heel - The edge formed by the
intersection of a flute and the
body clearance (Figure 1.2.12).

Figure 1.212




Point (cutting part) - The functional
part of the drill comprised of chip-
producing elements. The major
cutting edges, chisel edge, faces and
flanks are therefore elements of the
point (cutting part) (Figure 1.2.13).

Figure 1.212

Point (cutting part)

Flank (major flank) - The surface on the
drill point bounded by the major cutting
edge, the fluted land, the following flute,
and the chisel edge (Figure 1.213).

Face - The portion of the surface of a flute
adjacent to the major cutting edge and

on which the chip when formed during
the cutting operation. (Figure 1.2.13).

Major Cutting Edge (lip) -

The edge formed by the Intersection

of a flank and face (Figure 1.213).

Wedge - The portion of the point enclosed
between a face and a flank associated
with the major cutting edge (Figure 1.2.13).

Figure 1.213

face

flank (major flank)

major cutting edge (lip) o

wedge

flank (major flank)
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Outer Corner - The corner formed by the
Intersection of a major cutting edge and

the leading edge of the land (Figure 1.2.14).
Chisel Edge - The edge formed by the
intersection of the flanks (Figure 1.2.14).
Chisel Edge Corner - The corner formed

by the Intersection of a major cutting

edge and the chisel edge (Figure 1.2.14).
Chisel Edge Length - The distance between
the chisel edge corners (Figure 1.2.14).

Figure 1.214

outer corner

chisel edge chisel edge corner

chisel edge corner

chisel edge length outer corner

chisel edge

ISCAR

Major Cutting Edge (lip) Length - The
minimum distance between the outer corner
and the corresponding chisel edge corner
of the major cutting edge (Figure 1.2.15).

Figure 1.215

major cutting edge (lip) length

Chisel Edge Angle - The obtuse angle
between the chisel edge and a line from
the outer corner to the corresponding
chisel edge corner. The angle is measured
by projection in a plane perpendicular

to the drill axis (Figure 1.2.16).

Figure 1.2.16

chisel edge angle




Body Clearance Diameter - The
diameter of the body clearance
behind the lands (Figure 1.2.17).

Figure 1.2.17

body clearance diameter

drill diameter

Back Taper - The reduction in diameter from
the outer corners towards the shank. It is
expressed by the ratio of the reduction in
diameter and the length of measurement.

Web Taper - The increase in web
thickness from the point of the drill to the
shank end of the flutes. It is expressed
by the ratio of the increase in thickness
and the length of measurement.

Lead of Helix - The distance measured
parallel to the drill axis between
corresponding points on the leading
edge of a land in one complete
revolution of the land (Figure 1.2.18).

Helix Angle - The acute angle between the
tangent to the helical leading edge and a
plane containing the axis and the point in
question. This angle lies in a plane normal to
the radius at the point on the edge (Figure
1.2.18). Note 1to entry: Helix angles may

be classified as normal, slow and quick.

Figure 1.2.18

~————lead of helix —————

helix angle

Side Rake - The angle between a face

and a plane passing through the selected
point on the cutting edge and the drill axis,
measured in the plane perpendicular to the
radius at the selected point (Figure 1.2.19).

Note 1to entry: When the selected
point is at the outer corner, this angle is
equivalent to the helix angle (Figure 1.2.18).

Side Clearance of The Major Cutting
Edge - The angle between a flank and

a plane containing the cutting edge and
the assumed direction of primary motion

at the selected point on the cutting edge,
measured in the plane perpendicular to the
radius at the selected point (Figure 1.2.19).
This angle is usually specified and
measured at the outer corner.

Figure 1.219

side rake

side clearance of the
major cutting edge
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Normal Rake - The angle between a face
and a plane passing through the selected
point on the cutting edge and the drill
axis, measured in the plane perpendicular
to the cutting edge (Figure 1.2.20).

Normal Clearance of the Major Cutting
Edge - The angle between a flank and
a plane containing the cutting edge
and the assumed direction of primary
motion at the selected point on the
cutting edge measured in the plane
perpendicular to the cutting edge at
the selected point (Figure 1.2.19).

Figure 1.2.20

assumed direction of
primary motion
normal clearance of
the major cutting




Drill Classifications

Drills can be classified based Flute Type:

on the following criteria: . Spiral Flute — Typically used

for vertical drilling and provides
effective chip evacuation. This is
the most common flute type.

Cutting Part

The cutting part of a drill consists
of two main components: the major

cutting edge and the flute. . Straight Flute - Suited for horizontal drilling,

such as in lathes or turning centers, and for

Major Cutting Edge: deep drilling. It is also used for step drills.

V Bottom — Most common type,
used for general applications. Spiral Flute

Flat Bottom — Typically used for specific
applications such as creating pilot holes,
drilling shoulders, or for screw heads,

or for spring, etc. It's also employed

when the surface of the drill exit is not
perpendicular to the central axis of the drill.

%
@)
O
m
a
Z
<
T
O
<
—
=
xx
a
—
<J
a4
L
Z
L
)

Self-Centering — Ideal for situations
requiring drilling with an overhang or Straight Flute
creating a self-lead for deep drilling
in standard turning/milling centers.

Flat Bottom |

Self-Centering v

eeeeeeeeeeeeee




Clamping Part

Intended for clamping the drill into the tool
holder. The type and size of a drill shank
depends on the chuck in which the drill
will be clamped. Various shank and chuck
combinations can enhance performance,
such as increasing torque and improving
centering accuracy. The most common
types of shanks are the round shank, side
lock shank, and whistle notch shank.

. Plain Cylindrical Shank / Round Shank -
Compatible with hydraulic and collet chucks,
it reduces the runout of the cutting edge,
which is crucial for drill lengths over 5xD.

. Side Lock Shank — Features a cylindrical
shank with one or two parallel flats for
side clamping systems. This design
provides a secure and rigid clamp in
the tool holder, preventing the drill from
being pulled outward. It offers high
torgue transmission, making it suitable
for heavy machining operations.

. Cylindrical Shank with Inclined Clamping
Surface / Whistle Notch Shank — An
analog of side lock shanks with the main
difference of the notch angled at 2°
relative to the central axis of the drill.

ISCAR

Plain Cylindrical
Shank /
Round Shank

(DIN 1835-A and
DIN 6535-HA)

Flatted m

Cylindrical

Shank / D

Weldon
(DIN 1835-B
and DIN
6535-HB)

Side Lock Shank

One Flat

Shank ;
ssoszes) | BT |

One Parallel

Flat Shank 2
tsoszee) | ]

Cylindrical
Shank with
Inclined
Clamping

Surface /
Whistle Notch
Shank

(DIN 1835-E and
DIN 6535-HE) D

]




Design Configuration

Drills may differ in their design
configuration as follows:

Solid Drill - Primarily used for drilling
holes up to 12 mm (0.472 inches)

in diameter and up to 12D in depth
(drill depth =12 x drill diameter).

Drill With Indexable Inserts - Mainly used
for drilling holes with a diameter of 12 mm
and larger, this drill design is also
successfully used for deep drilling.

Drill With Exchangeable Heads -

An alternative to drills with indexable inserts,

used for precise drilling in finish operations.

ISCAR is currently the only company
in the world that produces drills

with exchangeable heads starting
from a 4 mm diameter.

Drill with Indexable Inserts SOLID-DRILL

Drill with Exchangeable Heads

eeeeeeeeeeeeee
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Application

Drills are categorized based on
their intended application:

General Purpose Drill — Designed for

thought and blind holes in various materials.

Centering Drill - Creates holes for holding
parts between centers or with tailstocks
in turning and grinding machines.

Spot Drill — Provides pre-location
accuracy and a lead for stable drilling.

Deep Drill — Drilling holes on dedicated
drilling machines with specialized drilling
tools. Commonly used for drilling holes
with a depth of 20D (hole depth =20

x drill diameter) and more, but also can
be used for drilling a shallower depth.

Stepped Drill — Drilling stepped
holes by one drill.

ISCAR i

General-Use Dirill

Central Drill

Spot Drill

Deep Drill

Stepped Drill




Hole Shape Cylindrical Hole Tapered Hole
Drills can be classified by the shape 4
of the holes they create such as
cylindrical, tapered, or stepped.

Stepped Hole
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Drill Classifications
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Hole Accuracy and Surface Roughness by Drilling

Hole Accuracy

maximum allowable hole diameter

Dmax

D

. folediameter

Dmin

minimum
allowable hole
diameter

Hole accuracy is determined by the width of

the tolerance field, that is, the permissible
deviation from the nominal dimensions.

The nominal dimensions - the dimension
that is a starting point for deviations and
relative to which the limited dimensions
are determined, that is, the dimensions
that defined in the drawing.

Width of the tolerance — the difference
between the maximum allowable size and
the minimum allowable size. Width of the
tolerance is unsigned absolute value, for
which it is generally accepted to use the
IT Grade (International Tolerance Grade)

ISCAR

according to the ISO 286 standard. The
width of tolerance according IT Grade
tables defined by number that placed
after IT letters and depended on nominal
dimensions, i.e., the same accuracy value
according IT Grade table for different
nominal dimensions will define a different
range of tolerance. With an increase in
the IT Grade number, the tolerance range
increases, that is, the accuracy decreases.



For example:

For size range between 6 mm and 10 mm
according to IT10 grade the width of
the tolerance will be 0.058 mm.

For size ranges between 6 mm and 10 mm
according to IT12 grade, the width
of the tolerance will be 015 mm.

IT Grade Table (ISO 286 Standard)

For size ranges between 10 mm and 18 mm
according to IT10 grade, the width
of the tolerance will be 0.07 mm.

For size ranges between 10 mm and 18 mm
according to IT12 grade, the width
of the tolerance will be 018 mm.

Basic Size mm Standard Tolerance Grades
-l N || o~ o8|l I L L
uptoand| E | E|E|E|E|E/EE|EE|IF|F|F|E|E|E|EE
Above | Including Tolerances pm mm

36 0812 2 | 3[4 |4 |10|14 |25]40|60|01[014|0.25/04|06| 1 |14
6 1115254 |5 |5 (1218 [30|48]|75|012|018]0.3(0.48|0.75| 1.2 | 1.8

10 1115125 4 | 6 | 6 |15 ]22|36|58]|90|015|0.22(0.36[0.58/0.9| 15 | 2.2
18 1212 | 3|58 |8]|18|27]43|70|10|018(|0.27|0.43[/0.7| 11|18 |27
30 15125 4 | 6 | 9|9 |21]33]|52]|84(130]|0.21/0.33|0.52(0.84| 1.3 | 21| 3.3
50 15125 4 | 7 | N | M |25]39]62[100/160]0.25|0.39(0.62| 1 |16 |25(3.9
80 2|1 3| 5|8 |[13|13[30]46]|74(120(190|0.3|0.46|0.74(12 19| 3 [4.6
120 25| 4 | 6 |10 [ 15 |15 | 35| 54 | 87 |140|220|0.35[0.54|0.87| 14 | 2.2 |3.5|5.4
180 35| 5| 8 |12]18 |18 |40 |63 |100[160(250/0.41063| 1 |16 25| 4 |63
250 451 7 |10 | 14 [20| 20|46 | 72 | 15 (185(|290(0.46|0.72| 115 |1.85|2.9 (4.6 | 7.2
315 6| 8 |12 |16 [23|23]|52]| 81 (130(210|320]|0.52|0.81|1.3 | 21|3.2|5.2| 81
400 719 [13]18 2525|5789 (140(|230(360|0.57|0.89|14 [23|3.6|57|8.9
500 8 |10 |15 |20 |27 | 27 | 63 | 97 [155|250|400|0.63|0.97|1.55(2.5| 4 |6.3| 97
630 9 | 11 [16 (2232|3270 |10 |175|280({440| 0.7 | 11 (17528 (44| 7 | N
800@ |10 | 13 |18 | 25|36 | 36|80 |125|200|320|500|0.8 [1.25| 2 (32| 5 | 8 |125
1000@ | 11 |15 | 21 |28 | 40 | 40 | 90 |140|230|360|560[09 |14 |23 |36|56| 9 | 14
1250@ | 13 | 18 | 24 | 33 | 47 | 47 |105|165 [260(420(660(1.05(1.65|2.6 | 4.2 | 6.6 |10.5(16.5
1600@ | 15 | 21 |29 | 39 | 55 | 55 [125(195|310 |500|780(1.25(1.95| 31| 5 | 7.8 |12.5[19.5
2000@ |18 | 25 |35 |46 | 65 | 65 |150| 23 |370|600|920({ 15|23 |37 | 6 [9.2| 15 | 23
2500@ |22 |30 | 41 | 55| 78 | 78 | 175 |280|440(700|1100(175|2.8 |44 | 7 | 11 |[175] 28
3150@) | 26| 36 | 50 | 68 | 96 | 96 |210|330|540|8601350| 2.1 |3.3|5.4|8.6 |13.5| 21 | 33
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The distribution of the tolerance range
relative to the nominal size is labelled
by letters, the capital letters for holes
and lowercase letters for shafts.

The value for the hole from "A" to "H"
are positive (t), for the shaft from "a"
to "h" negative (-). The value of the

hole from "J" to "K" either positive (+)
or negative (-), for shaft form "j" to "k"
either positive (+) or negative (-).

nominal size

I hole tolerance
I shaft tolerance

ISCAR

For example:

For hole @8H10 the tolerance will be
+0.058 i.e., the minimum possible hole
diameter is 8 mm while the maximum
possible hole diameter is 8.058 mm.

For hole @8JS10 the tolerance will be
+0.029 i.e., the minimum possible hole
diameter is 7.971 mm while the maximum
possible hole diameter is 8.029 mm.

Note: In both examples the width of the
tolerance is the same (0.058 mm)

with a difference only in the range
relative to the nominal size.




The hole diameter when drilling may be However, at the same time, hole accuracy
slightly different from the drill diameter. This by drilling depends on many factors related
is because the drill moves away from the to both the hole parameters and the type
hole axis even with minor irregularities. of workpiece, as well as production unit.

Hole Accuracy
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Stainless
Steel

EiEhh

K

Cast Iron

[\

Nonferrous

S
High Temp.
Alloys

H

Hardened
Steel
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Surface Roughness in Drilling

Ra, Rg

The surface roughness is a measure of the
technological quality of a product. When
machining parts by use of material removing
processes such as turning, drilling, milling
and miscellaneous operations always remain
as irregularities on the machined surface.
These irregularities occur with all types

of processing, even with the most careful
surface finishing. The size of irregularities
determines the surface roughness.

Surface Roughness

Surface roughness plays an important
role on interaction with other part or
environment. Rough surfaces usually wear
more quickly and have higher friction
coefficients than smooth surfaces. The
less roughness of the treated surface of
the part, the better it resists corrosion, i.e.,
damage under the influence of various
chemicals - gases, liquids, etc. Significant
roughness remaining on the treated surface
also reduces the strength of machine
parts, especially under alternating loads. It
follows from this that the roughness of the
processed surface significantly affects the
performance characteristics of the part.

In drilling, the main factors affecting surface
roughness are type of workpiece, cutting
conditions (speed, feed), drill geometry
(major cutting edges, flutes, overhang),
technological stability (vibration), coolant.

T M -
Stainless Steel

K
Cast Iron
N
Nonferrous
S
High Temp. Alloys
H
Hardened Steel

ISCAR




Type of Workpiece

One of the main factors affecting the chip
shape and the possibility of effectively
removing chips from the drilled hole

is the type of material. With poor chip
evacuation the machined surface can

be damaged, thus achieving the same
surface roughness value in different
materials requires different efforts.

Features of

Material Chip Formation

Low carbon steels tend
to form long chips.

M - Stainless Steel

Difficult chip control.

Fragile and quickly

K= Cast lron breaking chips.

There is a risk of buildup

N - Nonferrous : .
and chip evacuation.

Resistance to cutting
SIS A | causes difficult
chip formation.

Short chips, no problem

= ) G with chip evacuation.

Cutting Conditions

Feed and cutting speed have a significant
impact on the surface roughness.

With an increase in feed, the roughness
increases. This is explained by the fact
that a large layer of metal is removed

in one revolution of drill, related to

the phenomenon of detachment and
breaking of metal particles increases.

Changing the cutting speed affects the
roughness in different ways. For example,
in a certain range of speeds, a build-

up forms on the cutting edge of the

tool, which contributes to an increase

in roughness and the formation of work
hardening on the machined surface, then,
with an increase in the speed, the build-
up phenomenon stops, the temperature
in the cutting zone rises and the chips are
removed more smoothly, without breaking
off the crystals, therefore, the magnitude
of the microroughness decreases.

A

surface roughness
smooth

rough

A

o

w . high
cutting speed

surface roughness
smooth

rough

A

ow high

feed
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Drill Geometry

Drills, namely such components as
major cutting edges geometry, flutes,
and drill overhang (length of cutting
part) have a direct influence on the
surface roughness of the hole.

The right selection of major cutting edges
geometry will reduce the load created on
the drill while drilling and will also ensure
optimal distribution of cutting forces, thereby
making the drill work more stable which

will be reflected in the surface roughness.

Flutes geometry ensures efficient chip
evacuation preventing damage by
chips to the machined hole surface.

Minimal tool runout is essential for
successful hole drilling. The longer the
drill overhangs, the more difficult it is to
control its runout, which directly affects
the roughness of the drilled hole.

A

surface roughness
smooth

rough

short . long
drill overhang

ISCAR

Technological Stability

The loads arising during machining are
transmitted by the tool and tool holder, as
well as by the part and device in which

it is clamped. The resulting loads are
transferred by devices to the assembly
units and mechanisms of the machine, due
to which a closed technological system
machine-tool-part is formed. The rigidity of
this technological system is one of the main
criteria for the performance and accuracy of
the machine under load, thereby ensuring
technological stability. Poor technological
stability leads to vibrations of the cutting
tool and machined part, which affects

the roughness of machined surface.

Coolant

Coolant has a significant effect on the
drilling process and the quality of the
machined surface, since it facilitates the
process of chip formation and evacuation,
removes heat from the cutting zone

and lubricates the friction surfaces.



Tool Holders

The fastening of the cutting tool has

a significant effect on productivity of
metalworking operations. Therefore,

it is important to choose the right
tooling. The toolholder consists of two
parts: machine side and tool side.

The machine side is connected to a
machine spindle. In most cases the type of
machine side is chosen depending on the
spindle type which exists in the machine. In
some cases, when the machining required
adapters (for example, machining with

long overhang) or when purchasing a

new machine, the type of machining side
of tool holder is selected depending on
the main type of operations, the required
accuracy, and the type of workpiece.

The most common spindle types
or machine side tool holders:

The most common modular
system to increase overhangs

CAMFIX

HSK (DIN 69893)

CAMFIX (ISO 26623-1) Type A

clamping bolt

CAMFIX
clamping adaptation

CAMFIX
holder

exist:
Type A/B/C/D/E/F/T

MB Connection

7/24 Taper Shank

BT DIN 69871 CAT

O-ring

clamping bolt

bushing

clamping nut
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The CAMFIX and MB connection adapters
enable the use of modular systems on
machines with different spindle connection
types. The tool side is designed for fixing
and clamping the drill. The most common
types of tool sides are ER collet chuck,
thermal shrink chuck, power (MAXIN)
chuck, hydraulic chuck, hydraulic heavy-
duty chuck, and EM side clamp chuck.
Each tool side type has its own purpose,
characteristics, and advantages.

Thermal Shrink Chuck

I 20°C
57°C

1

94°C

131°C

168°C

y

206°C

243°C

280°C

317°C

355°C

T -

0EEEH
L ERER

ISCAR

The Thermal Shrink Chuck Is the Most
Advanced Type of Machining Side of a

Tool Holder (For end Cutting Tools with a
Cylindrical Shank), Combining the Highest
Accuracy of the Cutting Tool Positioning with
an Extremely High Rigidity of the "cutting
Tool - Machine Spindle" System.

The Principle of Operation of Shrink

Fit Chucks Is Based on the Property of
Materials to Expand when Heated. The
Chuck Is Heated in a Special Device, and lIts
Hole Is Enlarged Due to Thermal Expansion.
Then a Tool Is Inserted Into It, and the
Cartridge Is Cooled (In Air Or in a Special
Device). The Unclamping Process Is Similar.

The advantage of the shrink chuck is
the high clamping force, high accuracy,
and symmetrical design. However, when
using a shrink chuck, it should be noted
that each chuck is adapted to a specific
shank diameter, and constant heating
and cooling cycles can lead to severe
wear of the chuck. Additionally, special
equipment is required for tool changing.



Hydraulic Chuck

In the hydraulic chuck, the tool is clamped
by fluid pressure. To clamp / unclamp the
chuck, simply turn the clamping screw.

When tightening the clamping screw,
the force is transferred to the piston,
which in turn generates hydraulic fluid
pressure. The hydraulic fluid pressure is
transmitted to the wall-mounted sliding
sleeve. This pressure causes the sleeve
to compress around the tool shank
creating a concentrated clamping force.

Hydraulic Expansion Technology

The Oil Chamber System Then the oil
chamber system filled with hydraulic fluid, it
has a damping effect on the clamped tool.
The Expansion Sleeve The expansion
sleeve expands against the tool

shank. This clamping process first

centers the tool shank before fully
clamping it over the whole surface.

The Base Body The machine side
interface is located on the base body.

The length adjustment screw vibration damping
for fast and easy presetting.

The dirt groove The enormous clamping
pressure of the HYDRO-FIT SF chuck
creates a displacement of oil, grease,

or lubricant residues into the groove,
causing surfaces to remain dry.

The advantages of the hydraulic chuck
include high accuracy, user simplicity,
and quick tool changes. Using this
type of chuck can reduce vibration
and significantly extend tool life.

eeeeeeeeeeeee p




EM Side Clamp Chuck

The clamping screw in the chuck for

the Weldon shank is perpendicular to

the central axis of the cutting tool, while
the clamping screw in the chuck for the
Whistle-Notch shank is at an angle in
accordance with the flattened part on the
shank. This allows the screw not only to
push the cutting tool against the wall of
the chuck but also to pull it inward. The
primary advantages of the EM side clamp
chuck are its relatively low cost and the
EM side clamp chuck suitable for cutting absence of torque transfer limitations.
tools with Weldon and Whistle-notch shanks.
The principle of operation is simple: the tool
shank has a flat area, clamping is carried
out by tightening the screw, the screw rests
on the flat area, reliably fixing the tool.

Tool Side Selection Considerations
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When selecting the tool side, factors such
as the drill shank type and the following
parameters should be considered:

The difference between chucks for the Run Out (OD/ID)

Whistle-Notch shank and Weldon shanks . Gripping/ Torque Transmission (Nm/Ibs*ft)

is the orientation of the clamping screw. . Vibration Damping

EM Side Clamp Chuck with Weldon Shank . Balancing Quality (Grade/RPM)

. Rigidity/Stiffness

. Handling and Operability
Shape limitations
Maintenance and Tool Life

. Flexibility / Versatility

. Weight Limitation

EM Side Clamp Chuck with Whistle Notch Shank

=

ISCAR




Technological drilling methods or drilling
cycles are defined motion processes
(G-codes) for drilling in accordance with ISO
6983-1: 2009 standard. There are several
drilling cycles differing in the technological
process and thus in their parameterization.
The most used drilling cycles are G81, G73,
G83. The placement of the drill at the end
of drilling cycle is defined by G98 or G99
code. When G98 is active, the drill will return
to the initial point at completion of a single
operation. When G99 is active, the drill will
be returned to the drilling cycle start point
when the canned cycle completes a single
hole. Generally, using G98 is provided in
case there are obstacles between the holes
such as clamps or other features of the part.

G81 - Basic Drilling Cycle

(without Pecking)

This cycle assumes continuous movement
of the drill throughout the cycle.

The drill starts moving from the initial point
to cycle start point with rapid feed and then
continues moving to the defined depth at
the set feed, the drill retracts with rapid feed.

G81 with G99 G81 with G98
ﬁ 2 g 2 5
. T ) T A
3y 6 v o
v ?_ 3 ‘
‘ » ‘ [

4 4

----------------------- » — rapid feed
» — setfeed

1-2 —Rapid traverse to the X, Y coordinates
of the drilling hole center

2-3 —Rapid traverse to the drilling
cycle start point

3-4 — Drilling process to the defined
depth at the set feed

4-5 — Drill retracts with rapid feed

Syntax:
G81 X.. Y.. Z.. R... F...
Parameter Description

X hole position in X-axis
Y hole position in Y-axis
y4 drill hole depth
R cycle start point
F feed rate

Example:

G98 G871 X15.5 Y20.5 Z-10.0 RO.5 F150
or
G99 G81 X15.5 Y20.5 Z-10.0 RO.5 F150




G73 and G83 - Peck Drilling Cycle

The G73 is a canned peck drilling cycle with
a short retract, whereas G83 is a canned
peck drilling cycle with a full retract.

The drill starts moving from the initial
point to cycle start point with rapid feed
and then continue moving by pecking
to the defined depth at the set feed, at
the end of each peck the drill retracts
with rapid feed to distance is set within
the machine (short retract) in case G73
is activated or to cycle start point (full
retract) in case G83 is activated.

1-2 —Rapid traverse to the X, Y
coordinates of the drilling hole center
2-3 —Rapid traverse to the drilling
cycle start point
3-4 —Drilling process to the Q
depth at the set feed
4-5 — Drill retracts with rapid feed
5-6 —Rapid traverse to the start point
of next step drilling process
6-7 — Drilling process to the Q
depth at the set feed

until the drill reaches the defined
depth position. Then, the drill is
retracted with rapid feed to either
the cycle start point or the initial
point, depending on whether G99
or G98 is specified in the program.

Syntax:
G73 X.. Y.. Z.. R.. Q.. F
G83 X.. Y.. Z.. R.. Q.. F

G83 with G99 G83 with G98
ﬁ 2 ﬁ 2 initial point
{1 = 1 = A
R | R | |
T %37 5 %3V 5 :
$ R ! Yo
¢ CEEREY ? EEEEy
Ct) a [y g a [y
V AR R Yy
f 7 b 7 d
? v ? 1
G73 with G99 G73 with G98
% % initial point
e e i
R R R :
i 1 \A ) ’!) L
q |1 : q |7,
il ¢ y vy d
¥ P ¥ v :
q A d 3 'q :A d 3
b ] }
g | q
y ]
L $o
z z
----------------------- » — rapid feed
» — set feed

IsCAR

Parameter Description
X hole position in X-axis
Y hole position in Y-axis
y4 drill hole depth
R cycle start point
Q depth of cut for each peck
F feed rate

Example:

G98 G73 X15.5 Y20.5 Z-10.0 RO.5 Q F150
or
G99 G83 X15.5 Y20.5 Z-10.0 RO.5 F150



The Quick and Easy Way to

Select Correct Drilling Cycle

The most recommended and productive
drilling method is to use the canned drilling
cycle without pecking, i.e. G81 code.

Efficient chip evacuation during drilling can
often be very problematic and the deeper
the hole, the more problematic the chip
evacuation process. The solution to chip
evacuation is to use a peck drilling cycle.

In the case of using the peck drilling
cycle with a short retract, denoted by
the G73 code, the drill does not fully
exit the hole. Instead, the tool retracts
a specified distance inside the hole.
The purpose of G73 is to break stringy
chips and pull them out of the holes.

By keeping the drill inside the hole,

the impact of drill vibration on hole

quality is significantly reduced,

especially for long drills.

In the case of using the peck drilling cycle
with a full retract, denoted by the G83
code, the drill retracts completely out

of the drilled hole at regular intervals to
evacuate chips. This method, compared to
the previously described methods, is the
least productive and may result in lower
tool life and potentially worse hole quality.
Therefore, the peck drilling cycle with a
full retract is recommended only when it
is not feasible to effectively remove the
chips using the methods described above.

cccccccccccccc
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Coolant in Drilling

One major issue encountered during drilling
is the overheating of both the drill and

the workpiece due to plastic deformation
and friction. The temperature at the

cutting area can reach several hundred
degrees Celsius, which leads to various
problems, including accelerated tool

wear, workpiece deformations, changes

in material properties, and impacts on

the quality and geometry of the hole.

To dissipate heat and reduce heat
generation from friction, coolant flow

is supplied to the cutting region. The
velocity of the coolant flow increases

as the coolant holes become smaller.
When the coolant emerges from the

tool through the nozzle, it exerts a high
velocity, effectively cooling the chips,
lowering their temperature, and protecting
the cutting edge from overheating.

In the industry, various types of coolant
fluids are used to prevent overheating,
such as emulsion, oil, MQL (Minimum
Quantity Lubrication), etc. The choice of
coolant fluid depends on factors such
as cutting parameters, material removal
rate (MRR), hole depth, and properties of
the machined material. Internal coolant
supply is generally preferred over
external coolant supply. Internal coolant
is delivered through channels within the
drill. There are two options for internal
coolant channels in the drill: a central
coolant hole or twisted coolant holes.

ISCAR

Internal Coolant
External Central Twisted
Coolant Coolant Hole | Coolant Holes

In addition to solving the heating problem,
coolant also aids in chip evacuation during
the drilling process. The pressure of the
coolant helps push the chips out of the hole
and prevents them from accumulating in the
flutes of the drill. The deeper the hole, the
more significant the effect of cooling on chip
evacuation. Therefore, it is always necessary
to strive to supply the maximum coolant flow
that the machine can provide in the drill. As
the material removal rate (MRR) increases,
the required flow rate for chip evacuation
also increases. Coolant also has a
lubricating effect, reducing friction between
the workpiece and the tool, between the
chips and the tool, and between the chips
and the workpiece. As a result, less force is
required for chip evacuation, and reduced
friction generates less heat. This leads to
longer tool life and a more reliable process.



Pressure Vs. Flow

The main heat formation is around the
cutting edge of the drill. To remove
heat efficiently it is necessary to

flow coolant at high speed as close
as possible to the cutting area.

The flow velocity in a channel
can be defined by:

_Q
V=A
Where:

v = Flow velocity
Q = Volumetric flow rate
A = Cross section of coolant channel

Based on the formula it can be concluded
that there is a direct relationship

between volumetric flow rate and flow
velocity and the higher the volumetric
flow rate, the higher the flow speed.

Another conclusion that can be drawn
is that the larger the diameter of the drill
used, the higher the heat generation
(and MRR) and we will need a higher
coolant volumetric flow rate.

QA

A\

Dc

Where:
Q = Volumetric flow rate
Dc = Drill diameter

For a certain tool, there is a relationship
between volumetric flow rate and
pressure that can be defined by:

P=kxQ2

Where:

P = Pressure

k = Hydraulic resistance of the tool
Q = Volumetric flow rate

The higher the coolant pressure provided
at the inlet of the drill, the higher the
coolant flow through the drill and vice
versa to transfer higher flow through

the drill, it is necessary to increase

the pressure at the inlet to the drill.

In cooling systems there is a limit to the
pressure that can be generated in the
system, as soon as the pressure of the
liquid is higher than what the system
defines a pressure discharge valve will
open, and this will be reflected in a
limitation of the flow rate. The aim is to
supply liquid with maximum flow and

for this purpose it is necessary that the
pressure in the system will not exceed the
upper limit defined in the cooling system.

eeeeeeeeee

rou

P

%
O
O
m
A
Z
<
I
O
=
—
=
%
O
-
<J
%
Ll
Z
i
O




The larger the diameter of the drill, Where:

the greater the flow can be provided Q = Volumetric flow rate
for the same inlet pressure due to
wider coolant channels, and this can
be seen in the diagram below:

P = Pressure
Dc = Drill diameter
k = Hydraulic resistance of each tool

P A Dcs3 Dca> Dcq

Pressure Ranges

Up to 20 bar — Low pressure (LP)
””””””” v 20 - 70 bar — Medium pressure (MP)
T 70 — 200 bar — High pressure (HP)

Above 200 bar — Ultra high pressure (UHP)

\ 4

Der>De2>Des hence ks>k2>k ISCAR Knows How To Adapt Its Tools
To All Possibsle Types Of coolant

A/
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ISCAR Drilling Products

ISCAR offers a wide range of drilling tools ISCAR drilling products to produce different
for most industries and applications, such hole shapes on various surfaces.

as: general-use drill, central drill, spot drill, Whatever the method of processing,
pre-threading drill, deep drill, stepped drill. ISCAR will identify a suitable tool

according to the hole requirements.

Iscar’s Drilling Products

Application

Emm—=

Solution Solution
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ISCAR's Drilling Lines Depend on the Type of Operation

General Purpose Drilling

GENERAL DRILLING HANDBOOK

11 8
]




Pre-Threading Drilling Drilling and Chamfering
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Spot Drilling
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Centering Drilling
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Deep Hole Drilling
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Exchangeable Head Drills vs Solid Drills

Often, the question arises regarding which Multiple Grades On One Body

tool to choose for holemaking: a drill with A wide range of grades together with
exchangeable drilling heads or a solid drill, the ability to mount different drill heads
especially when it comes to small diameter on the same tool, as well as their
holes. The answer to this question is not easy and quick change functionality,
always the same, and each case should be opens the possibility of drilling holes
considered individually. Each type of drill in various materials with one tool.

has its own characteristics, advantages, and
limitations. However, it is clear that a drill
with exchangeable drilling heads can be a
viable and competitive alternative to solid
drills, as indicated by the following facts.

GENERAL DRILLING HANDBOOK

Multiple Geometries
On One Body

A wide range of
exchangeable drilling
heads with different
cutting geometries that '
can be assembled on one ’N
tool significantly improves
the capabilities of the drill. __ _ g
This includes drilling in various R o
surface types, such as flat 4 A ‘ '
surfaces, angular surfaces, convex
surfaces, and concave surfaces,
as well as whether there is a pre-
hole or not. The availability of multiple
exchangeable drilling head geometries
allows for machining different hole types
with a single tool, whether it be a straight
hole, center hole, spot hole, or combined
(stepped) hole. This flexibility ensures that a
suitable geometry can always be selected
to drill the requested hole with one tool.
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Sustainability

If the cutting edge is damaged or
worn, it is not necessary to replace the
whole tool, and only the exchangeable
drill head needs to be replaced.

No Set-Up Time

There is no need for an additional
adjustment after replacing the drilling head
- no setup time — and an operator can
change the drilling head without removing
the shank from a machine tool spindle.

No Need for Regrinding

Using exchangeable drilling heads, there

is possible to safely forget about tool
regrinding; when the cutting edge wears
out, the drilling head is quickly and most
importantly easily replaced with a new one.

ISCAR

Stock Management

The modular concept of the drills makes it
quick and easy to assemble the right tool
from the available exchangeable drilling
heads and shanks. Hence, customers
don't have to order costly, specialized
tools and wait months for delivery. If a
drill is urgently needed for immediate
production, a suitable solution is close at
hand. Using exchangeable drilling heads
can significantly reduce the amount of
stock end users typically keep on hand,
thereby reducing manufacturing costs.

Low Cost

Using drilling heads can significantly
reduce cost since the drilling heads
are cheaper than a solid drill.







General purpose drills are the most common
tool for machining holes.

The drills in this category are designed
for drilling holes in various materials with
different accuracy. Drills of these types
are widely used in almost any industry
whether for single production or mass
production. Depending on the tasks in
the production of work and materials
that need to be machined, drills differ

in their design and coating type.

GENERAL PURPOSE DRILLING

ISCAR offers a wide range of drills
with various diameters and lengths




ISCAR Product Families for General Purpose Drilling

ISCAR provides a full solution package The distinction between drilling tools and
for drilling a variety of applications the selection of the appropriate one's hinges
on a range of factors, including hole size,
hole type, precision prerequisites, surface
finish demands, and more. These variables
play a critical role in determining the most
suitable tools for your specific drilling needs.

ISCAR's range of products for general-
purpose drilling is categorized into
two primary groups: modular tools

and solid tools, each encompassing
various families or lines of products.

GENERAL PURPOSE DRILLING

General Purpose Drilling
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— ISCAR Drill Lines Range for General Purpose Drilling
x
A
LU One of the main criteria for holemaking The tables shown below describe the
8 tool selection is the is the relationship working range of drills in each family
o between the drill diameter and and line for modular and solid ISCAR
(a'd the possible drilling depth. drill groups, offering valuable insights to
E assist in the tool selection process.
1 Modular Drills
< Drill Diameter (mm)
0% 44.5[506[7] 7.5 [89[10] 11]12[13[14[15[16]17]18[19]19.5 20] 20.9 [ 21[22[23[24]25 25.9 [26]27]28[29[30] 31]3233[34]35[36/37/38]39]40].../50[...[60
L SUMO-CHAM
= o
LLI m
Q)
2 DR-TWIST
SUMO-CHAM
: | soromn |
&
CHAM-DRILL
DR-TWIST
[a
b CHAM-DRILL
—|™M
Elq
%é DR-TWIST
3 SUMO-CHAM
o
COMBI-CHAM
3 | seou
R
CHAM-DRILL
DR-TWIST
Q
s
SUMO-CHAM
: | soromn |
CHAM-DRILL
] | awesown |
& SUMO-CHAM

ISCAR
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Solid Drills —
Drill Diameter (mm) xx
08| 1| 2/29/3|4|5|51/6|7]8][84] 996/98]10]/105 12 121/14 |16/ 1820 )
SCD-AP3N SCD-AP3 LL
o)
& SCD-ACP3N 0p)
SCCD-ACP3 O
Q a
E SCD-AP4 =
SCD-AP5N SCD-AP5 )
9 SCD-ACPSN SCD-ACP5 (al
1? SCCD-ACP5 |
g I
% & SCD-AP6 T
P &
£|& SCD-ACP8 LL]
5 SCD-ACP8N O
Q SCD-ACP20
o
§ _ [ 1 [ [
Q
3 SCD-SXC30
(2]
o)
3 SCD-SXC40
<
o)
3 SCD-SXC50
Ln

Solid Drills for Composite Materials

Drill Diameter (mm)

33 419 4.85 6.37 7.94 10 12
0 SCD-FNPCD
SCD-CVD

£l SCD-FNPCD
Elx SCD-WPCD
<
§ SCD-CVD
a SCD-FNPCD
2
=@ SCD-WPCD
a SCD-CVD

S SCD-WPCD

< SCD-WPCD

Drill Diameter (mm)

£ 10 | 13 14.9 15 20 25 25.9 30 33 35 40

£ 200 SUMO-GUN

L

£ | 250 . SUMO-GUN

[J]

o SUMO-GUN

o | 400

i MODU-DRILL

a 600 MODU-DRILL

Member IMC Grou

P
[ 4 11 ]
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Exchangeable Head Drills

Modular drill systems have become an
indispensable part of modern manufacturing.
After all, increasing raw material prices,
streamlining of warehouses, and
consideration of life cycle costs are reason
enough. Exchangeable drill heads are an
exceptionally productive, precise, and an
economical drilling solution.

A variety of head geometries and sizes

can be accommodated in the same body,
increasing flexibility and providing optimum
performance in various materials and drilling
applications. The fundamental structure of
exchangeable head drills is elegantly simple,
comprising two key components: the drill
body and the exchangeable drill head.

exchangeable head drill

\/

drill body
exchangeable

drilling head

ISCAR

The drill body is made of steel and all drill
bodies are equipped with internal coolant
channels designed to perform two main
functions such as cooling the cutting zone
and improving chip removal. The drill body
can carry exchangeable drilling heads

of various diameters and geometries.
Exchangeable drilling heads are made of
tungsten carbide. The diameter dimension is
produced with k7 accuracy according to the
ISO 286-2 standard.

All drilling heads are coated with an
additional coating optimized for their
intended use. The combination of all these
factors results in a significant increase

in cutting performance and tool life
compared to conventional drilling tools.

The exchangeable drill head features

a unique self-locking interface that
interlocks between the drill head and
shank body, enabling a simple and quick
tool exchange. Operators can replace the
drill head without having to remove the
drill body from the adapter or re-measure
tool offset values, thus saving time.

The drill head can be easily assembled
while remaining on the machine.
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The most advanced level of maximized The QUICK-3-CHAM drill body designated
productivity and cost efficiency come true D3N ... can carry 2 types of exchangeable
in the QUICK-3-CHAM line, which includes drilling heads, H3P ... and F3P ...,
three flute drills with exchangeable drilling while F3P ... drilling heads
heads and is designed to significantly provide flat bottom holes.

increase productivity and reduce machining
cycle time by up to 50% compared to
conventional two-flute drills.
QUICK-3-CHAM applies its user-friendly
drilling system for easy handling in
accordance with the motto “no-setup time”.
QUICK-3-CHAM drills are available in the
range of 12 to 25.9 millimeters (0.472 to
1.020 inch) diameters with 0.1 millimeter
(0.004 inch) increments and are suitable
for machining holes up to 8D deep.
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Exchangeable Drilling Heads

The H3P ... and F3P ... exchangeable
drilling heads are made of IC908 TiAIN
PVD nano layer coating grade for
prolonged and predictable tool life.

The geometry is suitable for machining both
ISO P and ISO K materials - steel, ferritic

and martensitic stainless steel, and cast iron.

The QUICK-3-CHAM exchangeable drilling
heads are designed with self-centering
point geometry to guarantee drilling
process stability, good centering, and
smooth penetration into the material
capabilities. The patented, durable, and
precise chisel point combined with an
appropriate gash angle successfully stands
against a heavy cutting load. Patented
concave cutting edges result in smooth
and stable drilling together with a wavy
edge shape that significantly contributes
to generating optimal chip form and
simplifying the chip evacuation process.

The corner chamfer improves wear
resistance and strengthens the cutting edge.

ISCAR

Drill Body

The QUICK-3-CHAM drill body is based on
a variable flute helix angle principle.

This provides a durable body structure

to resist high axial load and improve the
dynamic rigidity of the body. The body is
made from a high-grade steel tool with
superior hardness for high wear resistance.
A helical margin prevents chip adhesion
between the body and the drilled hole.
QUICK-3-CHAM tools are designed

with internal coolant channels that

supply efficient cooling and lubrication
during the drilling process.

enlarged flute volume for
easy chip evacuation

3 coolant nozzles aimed
to the cutting edges

margin

polished flute

cylindrical shank & one parallel
flat shank based on ISO 9266

variable flute angle*

* optimized chip evacuation
* strengthens the tool
(especially during exit with high feed)



Clamping Pocket Patented Pocket Design

The clamping pocket has a durable structure
to avoid plastic deformation and ensures
high numbers of drilling head indexing.
Radial stoppers secure the drilling head

and ensure a reliable drilling process in a
high feed machining environment. The head
pocket has a large face contact surface that
spreads the pressure during machining.

3 conical contact surfaces clamp the head
inside the pocket to provide a precise and
stable drilling process. Dovetail clamping
prevents the head from being extracted
from its drill body pocket during retraction.
A close structure pocket was designed to
increase heat resistance, which prolongs
pocket tool life even in difficult conditions.

- dovetail
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axial (pull out) stoppers

QUICK-3-CHAM, three flute CHAM-DRILL

intelligent design supports performance
for high efficiency drilling

radial
stoppers

contact surface (axial stoppers)
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Explanation of QUICK-3-CHAM Basic Dimensions of QUICK-3-CHAM
Drilling Heads Description Drilling Heads

Example: H3P ...

IH3P| [120]-| 1 | [Ic908|

1 2 3

1 Designation of the Drilling Head

H3P — exchangeable 3 flute drilling head
with concave cutting edges

F3P — exchangeable 3 flute drilling
head with flat bottom holes

2 Cutting Diameter (DC)

GENERAL PURPOSE DRILLING

3 Grade
IC908

DC

DC — cutting diameter

LPR — protruding length

PL — pointlength

BCH— corner chamfer length
KCH — corner chamfer angle
PDD — pilot drill diameter
SIG — point angle




Explanation of QUICK-3-CHAM
Drilling Bodies Description

Example:

ID3N| [120]-|0o60| [ 16 || A |[5D]
1 2 3 4 5 &6

1 Designation of the Drilling Body
D3N — 3 flute drill body

2 Cutting Diameter minimum (DCN)

3 Usable Length (LU)

=]

Ly

4 Connection Diameter Machine
Side (DCONMS)

T
DCONMS
L

5 Shank Type
A—one flat shank
R —round shank

6 Drilling Depth
5D =5 x cutting diameter

Basic Dimensions of QUICK-3-CHAM
Drilling Bodies

OAL
LPR \ ;
T T
DCN-DCX k7 = S = < 8 {:::3»—— DCONMShe DF
| B . 1 ¢
RS
LU
DCN — cutting diameter minimum
DCX — cutting diameter maximum

DCONMS — connection diameter
machine side

DF — flange diameter
LU — usable length
LPR — protruding length
PL — point length

OAL — overall length

GENERAL PURPOSE DRILLING



One of the leading drilling lines
that undoubtedly deserves
attention is the SUMO-CHAM.

These interchangeable drill heads are
user-friendly, which means the
SUMO-CHAM line ensures quick and easy
replacement of an exchangeable drilling
head with emphasis on ISCAR's “no-setup
time"” principle. The line includes the
smallest exchangeable drilling head in the
market with a diameter of 4 mm

(0157 inches). These inserts are

supplied with a specifically developed
user-friendly key enabling easy

mounting with no set-up time.

IsCAR




ISCAR SUMO-CHAM exchangeable drilling
heads are available in a diameter range of
4 mm up to 32.9 mm (0.157 to 1.295 inch)
diameters with 0.1 millimeter (0.004 inches)
increments and are suitable for machining
holes up to 12D deep.

Diameter Range

@4-32 mm
(0457"-1.260")

DCN..1.5D - @6-32 mm

L/D Ratio

DCN...3D - @4-32 mm

DCN...5D - @4-32 mm

DCN...8D - ©4.5-32 mm

1.5xD 3xD 5xD 8xD 12xD

* Avaliable with cylidrical or one flat shank
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Exchangeable Drilling Heads

ISCAR SUMO-CHAM exchangeable
drilling heads include 12 standard
geometries that are suitable for the
most popular and common material
groups and applications commonly
encountered in different industries.

These 12 standard geometries can
be categorized into two main groups:
standard geometries for general use
and standard geometries dedicated
for different applications.

All SUMO-CHAM exchangeable drilling
heads designed with unique multifaceted
chisel geometry provide self-centering
ability. No pre-centering operation is
needed for up to b-times diameter tools.

ISCAR



Standard Geometries for General Use

ICP-2M geometry: Designed for ISO P materials providing high surface finish
results of up to 1.6 um or 63 pin Ra, better hole cylindricity and straightness
of up to 0.05 mm (0.002 inches) for 100 mm (3.937 inches) length.

ICK-2M geometry: Designed for ISO K materials providing high surface
finish results of up to 1.6 um or 63 pin Ra, better hole cylindricity and
straightness of up to 0.05 mm (0.002 inch) for 100 mm (3.937 inch) length.

ICN geometry: Designed with sharp edges and polished chip flutes for
ISO N materials. The ICN drilling heads ensure hole tolerance of IT8-9.

eeeeeeeeeeeeee
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Standard Geometries Dedicated for Different Applications

IHP geometry: Specially designed for machining

non-alloy / carbon steels. Dedicated edge preparation
and honing size strengthens the cutting edge and extends
tool life when working with non-alloy / carbon steels.

ICG geometry: Designed with grooves on the cutting edge
for breaking chips into small segments and unimpeded
removal from the cutting area. ICG drilling heads ensure
hole tolerance of IT9-10. The ICG geometry should be
regarded as a general machining option and is mostly
recommended for drilling austenitic stainless steel,
titanium, titanium-based alloys, where it can solve chip
evacuation problems in deep drilling applications.

FCP geometry: Designed to provide a practical flat bottom
hole, which is often required in various operations. The FCP
SUMO-CHAM flat heads were designed for drilling steel and
cast iron components (ISO P and ISO K material groups).

QCP-2M geometry: Designed with a double margin
which provides additional support for greater hole
straightness and ensures a hole tolerance of IT8-IT9,
used for drilling with high surface quality. Due to its self-
centering capabilities, a pre hole is no longer needed.
Much preferred for high depth drilling operations.

HCP geometry: Special concave design (patent
pending) provides smooth distribution of cutting
forces when penetration to the material ensures best
centering and smooth cutting process, thus eliminating
the need for a pre-hole operation at depths of up to
12xD. HCP geometry is designed for machining steel
and cast iron (ISO P and ISO K material groups).

IHP-BD geometry: Designed for smooth and quiet drilling
process for the beams industry. The sharp cutting corner
helps to dedicated grade IC954 minimize the burr size for
high deformation resistance when almost dry machining.

ﬂ IsCAR



By offering both general-use and
application-specific geometries, ISCAR's
SUMO-CHAM exchangeable drill heads
provide flexibility and efficiency for a
broad spectrum of drilling needs in
various industries. Users can select the
appropriate geometry based on the
materials and applications they work
with, optimizing their drilling processes
and achieving better results.

Drill Body

SUMO-CHAM drill bodies are engineered
with various features aimed at optimizing
hole machining operations. The key
features of SUMO-CHAM drill bodies are:

Depth-to-Diameter Ratios: SUMO-CHAM
drill bodies are designed for machining
holes with depth relation to diameter ratios
such as: 1.5XD, 3XD, 5XD, 8XD and 12XD.

Twisted Coolant Channels: The tools
are embedded with the revolutionary
technology of twisted coolant channels.
This modified twisted coolant

channel design features increased
flute volume that greatly contributes

to effective chip evacuation.

Helical Margin: The helical margin
helps prevent chip adhesion between
the tool body and the inner hole
surface. This prevents chips from
sticking to the tool, leading to smoother
and more effective drilling.

High Helix Flute: The high helix flute
design is focused on optimizing chip
evacuation. It provides an angle that allows
chips to be removed more efficiently
during the drilling process, contributing

to improved drilling performance.

High Hardness Steel: The use of
high-hardness steel in the construction
of these drill bodies results in enhanced
wear resistance. This means the tools
are more durable and can withstand
the rigors of machining operations.

Polished Flutes: The polished
flute surfaces ensure smooth and
trouble-free chip evacuation.

Interchangeability: SUMO-CHAM

drill bodies offer interchangeability,
allowing a single body to accommodate
multiple-choice heads and a single
head to be used with different bodies.
This feature adds versatility to the
tooling system, making it adaptable to
specific machining requirements while
being potentially cost-effective.

helical margin

high helix flute

high hardness steel

twisted coolant nozzles

polished flutes

accurate pocket

coolant directed to the cutting area
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SUMO-CHAM drill bodies available with 4 types of shanks enable fast and easy tool change

Plain Cylindrical Shank / Round shank (DIN 1835-A and DIN
6535-HA): The shank is the most common and straightforward
option for replacing existing solid and high-speed Steel (HSS)
drills. The overall dimensions of the SUMO-CHAM
drill body are almost identical to those of traditional drills,
making them easy and fast to replace in collet chuck adapters.

One Flat Shank (ISO 9266): This is a specific design that helps
with stability and alignment in certain machining applications.

MM Type (MULTI-MASTER Connection): SUMO-CHAM drill
bodies with a MULTI-MASTER connection enables the use
of a wide range of MULTI-MASTER standard shanks.

High repeatability and fast change will reduce the set-up time.

FLEX-FIT type: Precise and fast method of using SUMO-CHAM
DCNM drill bodies on FLEX-FIT standard adapters.
Fast replacement and repeatability are provided.

Multi-Spindle and Swiss-type machines
are commonly used in a wide range of
applications in the industry. As these
types of machines are typically crowded
and have strictly limited space for tooling,
tools need to be as short as possible

to avoid collisions and to allow easy
clamping and set up.

SUMO-CHAM drill bodies featuring a
FLEX-FIT or MULTI-MASTER connection
fulfil this need. A wide range of FLEX-FIT
or MULTI-MASTER threaded adaptors

was specifically designed to fit the
drills and to have as short of an
overhang as possible: HSK, CAMFIX,
ER COLLET and a FLEX-FIT holder with
3 flat faces for Weldon clamping.




Clamping Pocket

The SUMO-CHAM clamping pocket design
appears to be a well-thought-out

solution for improving the clamping
process in drilling applications.

The key factors of the SUMO-CHAM
clamping pocket are:

Deep contact area:

Provides a significantly high number of
clamping indexes due to high precision and
a deep contact area for insert mounting.
Clamping Rigidity: The design includes

a precise cylinder area on the clamping
part, which greatly increases rigidity.

Reduction of Internal Stress: The
precise cylinder area not only enhances
rigidity but also reduces internal stress.
Lower internal stress contributes to

the overall durability of the clamping
pocket system, prolonging tool life.

Rotation Stopper Planes: The rotation
stopper planes on the tool are precision
made to provide control on the drilling
head position and support, which results
in better tool performance and tool life.

stopper plane

Axial Stopper: An axial stopper in the
pocket prevents the insert from being pulled
out during drilling. It is effective even after
the clamping force has been lost (may
happen when the drill's pocket wears out).

f/

The SUMO-CHAM clamping pocket design
offers a comprehensive set of features
aimed at improving the precision, rigidity,
and tool life in drilling applications. It focuses
on both initial clamping and long-term
retention of inserts, ensuring consistent

and high-quality machining results.
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2 Cutting Diameter (DC)

&
DC : ICP-2M

- 1 PL
B
Vg siG
e

3 Grade oc &
1C908

O

=

—

— Explanation of SUMO-CHAM Basic Dimensions of SUMO-CHAM
% Drilling Heads Description Drilling Heads

() Example: ICP ...

LLI | 1cP | [225] |Ic908] LFy L
) 1 2 3 T
O . . = SIG
CL_ DC

=~ 1 Designation of the Drilling Head

D) ICP — geometry of exchangeable

B drilling head

—

<

xx

LLI

Z

L

O

HCP

KCH§ P:

- X
Self vl gy

o

e

FCP

CHW

PDD DC

ISCAR




ICM

DC - Sl

- <q

HCP
/\
DC — SIG
AW
»J LF lPL

DC — cutting diameter
LF  — functional length
PL — point length

BCH — corner chamfer length
KCH — corner chamfer angle
PDD — pilot drill diameter
CHW — corner chamfer width
SIG — point angle
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— Explanation of SUMO-CHAM Basic Dimensions of SUMO-CHAM

% Drilling Bodies Description Drilling Bodies

A Example: DCN — cutting diameter minimum

LU |DCN| [100]-|050|| 16 || A || 5D ] DCX — cutting diameter maximum

8 1 2 3 4 5 6 DCONMS — connection diameter

o . . — machine side

=~ 1 Designation of the Dr|II|n.g Body DE — flange diameter

E DCN — SUMO-CHAM drill body LU — usable length

2 Cutting Diameter minimum (DCN) LPR — protruding length

é — PL — point length

L B - —— OAL — overall length

Z OAL

LL] LPR —— = LS .

w v LU Y i
DCN-DCX k7 DCONMShs DF

bl —

4 Connection Diameter Machine
Side (DCONMS)

[}
DCONMS
L

5 Shank Type
A — one flat shank
R — round shank
C — round shank without flange
M — FLEX-FIT connection

6 Drilling Depth
5D =5 x cutting diameter




The SUMO-L-DRILL is a drill with a unique
concept of a side screw locking mechanism
designed to withstand unstable machining
environments. It performs well in unstable
applications, such as interrupted cuts and
asymmetrical holes. Additionally, it is suitable
for cross-holes, inclined penetrations,
chamfers, and other types of interrupted

cutting operations. The starting diameter
range is 12 to 19.5mm or 0.472 to 0.768-inch
diameters, with 0.5-millimeter or 0.02-inch
increments. The SUMO-L-DRILL drills are
available with machining depth-to-diameter
ratios of 3xD and 5xD. The SUMO-L-DRILL
can be easily mounted on machining
centers, milling machines, and lathes.




Exchangeable Drilling Heads

The ILP ..-2M drilling head features
optimized geometry specially designed

to withstand unfavorable conditions. The
exchangeable drilling heads are made of
IC908 TIiAIN PVD nano-layer-coated grade,

ensuring prolonged and predictable tool life.

Double margin system provides additional
support, which ensures high-quality

holes with a diameter accuracy of IT8-

IT9 even under unfavorable conditions.

Double Margin

Double Margin

Chamfer

Groove

The drill head is designed with two
special symmetrical grooves on the
shank for easy mounting and to provide
a tight contact when fixing the screw.
This design minimizes head chattering

in the pocket under unfavorable drilling
conditions and increases the number of
head replacements on a single tool body.

Double Sided Groove
for Screw Lock

E IsCAR

Chamfered cutting corners guarantee
reliable and prolonged tool life even
in difficult machining applications.

Chamfer

Drill Body

The drill body is produced with internal
coolant nozzles using advanced

3D printing technology.

The SUMO-L-DRILL drill body has a
robust construction and is made from
a high-grade tool steel with superior
hardness for high wear resistance.



Clamping Pocket

The unigue clamping mechanism enables Additional Screw
convenient and fast head replacement Support Avoids Retraction
without the need to remove the drill

from the machine. The screw clamping is
designed to withstand tough conditions
and prevents the pull-out phenomenon.

The pocket has been designed with an
extremely robust structure. The cutting
forces are distributed from the insert
to the tool through the axial and radial
surfaces (marked in blue), ensuring
that the screw itself is not affected.

This design allows for an exceptionally
high number of head replacements on

a single body, even when drilling under
unfavorable conditions and maintains high
performance and repeatability results.

The almost straight and polished flute simplifies the use of
this tool on lathes as a stationary tool, enabling smooth chip
evacuation from the cutting zone.

The double coolant nozzles allow for a
rigid body structure while delivering a large
volume of coolant directly into the cutting

zone without interrupting coolant flow.

A high grade of steel with
superior hardness ensures
high body resistance to wear.

The margin prevents chip adhesion between the body
and the hole during the machining process.
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GENERAL PURPOSE DRILLING
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SUMO-L-DRILL Drilling Heads
Description Legend

Example:
[ILP | [120]-| 2m | | Ic908 |
1 2 3

Basic Dimensions of QUICK-3-CHAM
Drilling Heads

1 Designation of the Drilling Head
ILP — exchangeable drilling head

2 Cutting Diameter (DC)

3 Grade
IC908

-

ISCAR

DC — cutting diameter
LF  — functional length
PL — point length

BCH — corner chamfer length
KCH — corner chamfer angle
SIG — point angle




SUMO-L-DRILL Drilling Bodies
Description Legend

Example:
IDLN| [120]-| 036 |-[ 16 | A |-| 3D |
1 2 3 4 5 6

1 Designation of the Drilling Body

DLN — drill body with side screw
locking mechanism

2 Cutting Diameter Minimum (DCN)

Dc:w B lﬂ i

4 Connection Diameter Machine
Side (DCONMS)

}
1 DCO*NI\/IS h6

5 Shank Type
A — one flat shank

6 Drilling Depth
3D = 3 x cutting diameter

Basic Dimensions of SUMO-L-DRILL
Drilling Bodies

1; Pﬂ -3 I
DC g —5 DCO*NMS h6 D{
N —

DCN — minimum cutting diameter

DCX — maximum cutting diameter

DCONMS — machine side
connection diameter

DF — flange diameter
LS — shank length

LU — usable length
LPR — protruding length
PL — point length

OAL — overall length
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The ISCAR SUMO-GUN line was developed This flexibility makes the SUMO-GUN

for drilling deep holes in a diameter range suitable for a wide range of drilling tasks.
of 10 to 25.9 mm (0.394 to 1.020 inches). ISCAR SUMO-GUN drills can be used on
The drill length is above 12XD with standard horizontal milling centers, lathes,
a maximum total length of 1000 mm multi-task machines and gundrill machines.
(39.37 inches). SUMO-GUN enables This adaptability allows manufacturers to
replacement of the drilling head inside employ the SUMO-GUN line in different
the machine — there is no need to machining setups, enhancing

remove the drill for head indexing. their drilling capabilities.

A polyamide plastic key is available for
clamping and removing the SUMO-GUN
head. The SUMO-GUN features two straight
flutes carrying the standard SUMO-CHAM
drilling heads. SUMO-CHAM drilling heads
are fully effective, which enables drilling

at much higher table feed rates when
compared to most other gundrills available
in the market. One of the advantages of

the SUMO-GUN line is its versatility. It
allows end users to clamp different
head geometries according to
the specific material and
application requirements.

ISCAR




Exchangeable Drilling Heads

ISCAR SUMO-GUN drills can carry Standard Geometries Dedicated
any SUMO-CHAM interchangeable for Different Applications
head with 12 standard geometries IHP

(described in chapter 2.3.2) making ﬁ
them extensively used in the '

metal cutting industries, including .« B
aerospace, automotive, dies and
molds, power generation, etc.

Standard Geometries for General Use

ICP-2M
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FCP

ICK QCP-2M

ICK-2M

ICN

eeeeeeeeeeeeee




O,
=
-l
—
x
O
LLJ
)
O
a
o
D
o
-
<
o
LLJ
Z
LLJ
O

Drill Body

The SUMO-GUN drill body has a modular This welding method is chosen for its
structure consisting of a tube, clamping ability to provide high torque resistance,
pocket, and driver. The drill body features ensuring that the components remain

an innovative unigue insert clamping securely connected during drilling, even
pocket that can undergo at least 25 head under high stress conditions. The tube also
replacements. The connection between features a rear threaded connection which
the clamping pocket and tube is done enables attaching different standard driver

by an advanced welding process.

types. The SUMO-GUN drill body is nickel

coated for easy and uninterrupted chip flow
and includes straight coolant channels.

rear
threaded
connection

clamping
pocket

interchangeable
drilling head

ISCAR

driver — weldon (W) type

driver — cylindrical (C) type

driver whistle notch 15°
(S) type

driver whistle notch (WN) type



Explanation of SUMO-GUN Basic Dimensions of SUMO-GUN
Drilling Tube Description Drilling Tube
Example:

) 0 5

.Designation of the Drilling Tube

MNSNT — SUMO-GUN drill tube LPR
BD BDRED FLGT, 11.5
4>‘ > }47
L v
. Minimum CUtting Diameter (DCN) DCk7 SEE — _THSZMS
- lEL W DRVS GDV Driver

GENERAL PURPOSE DRILLING

DCN — minimum cutting diameter
DCXN — maximum cutting diameter
LU — usable length

PL — point length

THSZMS — connection thread

BD — body diameter
. — ;
— BDRED body diameter reduced
! LPR — protruding length
FLGT — flange thickness

DRVS — driver size



Explanation of the Driver for the
SUMO-GUN Drilling Tube Description

4 System of Measurement
M — metric system

Example: I — imperial system
lebv| |22 |-|MF16x1 || M || w || 20 ]
1 2 3 4 5 6

5 Shank Type

Weldon (W) Type

1 Designation of the Driver

| B
- . ~ el 4
GDV — driver for SUMO-CHAM drilling tube Thszws | |[ 77777 ~~ DC(iNI\/ISgES
2 Driver Code 4
Cylindrical (C) Type
Driver —
Type Weldon DIN1835B DIN6535HB
—— L -
) v
Drawing — o Whistle Notch 15° (S) Type
} = s
=
QY] ||
gDxL | R 8 o ® 2
x > LO x X o
S Lo ~N N S Whistle Notch (WN) Type
(@\] (@] ~ ™ = -
Driver |
Code 10 il 97 12 13 ]
Driver
T Central CI ing Surf 15° " . .
ype er: ral - amping Sur acLe 6 Connection Diameter Machine
Drawing| [ [ g | s I é Side (DCONMS)
v v 1
- | DCONMSg6
?8 v
@D x L ~ 3 s o 2
< x < X x
LO (@] LO o (@)
I N N ™ <
%2‘:: 99 27 73 24 25 Basic Dimensions of the Driver for
the SUMO-GUN Dirrilling Tube
Driver
Type Frontal Clamping Surface 2°
~— | —»i L 4’4‘
Drawing . |ehEE
R 1
o Lo @
QN o QY Q]
QD x L é ,>\< é é _
Iy o S S HSzwsHf———— | DC?NMSg(
H A
%"‘;e' 56 | 57 | 58 80
2Ll THSZWS — connection thread

DCONMS — connection diameter
3 Connection Thread (THSZMS) . .
i machine side

THSZWS LS
Iy

ISCAR

— shank length
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The ISCAR SPADE-CHAM line includes
large diameter drills carrying innovative
indexable heads designed for machining
holes with a diameter range of 33 to 40 mm
(1.299 to 1.575 inches) in 0.5 mm (0.02 inch)
increments and a 1.5, 3, 5, 8 drill length to
diameter ratios.

The SPADE-CHAM features a unique
design, utilizing carbide flexibility

for self-locking, eliminating the

need for clamping accessories.

-~ % 4
The robust structure of the drill with the
concave cutting edge design enables
drilling at a high feed rate, providing
very accurate IT8 — IT9 hole tolerance.
The SPADE-CHAM line is suitable for
interrupted cuts, unique cutting-edge inserts
that provide excellent performance and
increased productivity when drilling on
inclined and round surfaces.

The SPADE-CHAM drill body is
designated DFN ...-IQ and can carry

2 types of exchangeable drilling

heads, HFP ...-IQ and IFP ...-IQ.

cccccccccccccc
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Exchangeable Drilling Heads

HFP ...-IQ and IFP ...-IQ exchangeable
drilling heads are made of IC908 TiAIN PVD
nano layer coating grade for prolonged

and predictable tool life. The cutting-edge
geometry of SPADE-CHAM

indexable heads provides a mechanically
efficient cutting action, reducing

power consumption and noise, and
increasing material-removal rates.

The HFP ...-1Q drilling heads have a unique
self-centering geometry that enables

using up to 8xD long overhang without
the need for a pilot hole operation, which
is mainly intended for machining ISO P
and ISO K materials. The IFP ...-IQ drilling
head is designed for machining ISO P,

ISO M and ISO S materials and enables
using up to 5xD long overhang without
the need for a pilot hole operation.

HFP ...-IQ

ISCAR

Drill Body

The design of the SPADE-CHAM body

is made from special steel for high
durability. High flute helix and polished
flute surfaces provide a smooth and easy
chip evacuation process. The internal
coolant supply provides efficient cooling
and lubrication during the drilling process.

Clamping Pocket

The SPADE-CHAM line employs an
innovative insert positioning and locking
mechanism that eliminates the need for
clamps or screws commonly found on
drills for larger diameters. This design
allows for easy indexing on the machine to
reduce setup. A special stopper prevents
the drilling head from being extracted
upwards from the pocket. Long stoppers
provide high resistance to cutting forces,
enabling applications under very high
cutting conditions. The pocket design
eliminates the need for an open or flexible
construction, which may weaken the tool,
thus enabling a high number of drilling head
indexes on each tool. The SPADE-CHAM
clamping mechanism ensures insert
security and long body life.




Explanation of SPADE-CHAM
Drilling Heads Description

Example:
| HFP | |400|-|SPADEIQ| | IC908 |
1 2 3 4

Basic Dimensions of SPADE-CHAM
Drilling Heads

HFP ..-1IQ

1 Designation of the Drilling Head
HFP — exchangeable drill heads for
ISO P and ISO K materials
IFP — exchangeable drill heads
for machining ISO P, ISO
M and ISO S materials

2 Cutting Diameter (DC)

3 Grade
IC908

DC — cutting diameter
LPR — protruding length
LF — functional length
KCH — corner chamfer angle

SIG — pointangle
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GENERAL PURPOSE DRILLING

Explanation of SPADE-CHAM
Drilling Bodies Description

Example:
IFDN| (390]-| 117 |-[32]| A |-/ 3D |-| IQ |
1 2 3 4 5 6

1 Designation of the Drilling Body
DFN — SPADE-CHAM drill body

2 Cutting Diameter minimum (DCN)

-
DCN

3 Usable Length (LU)

I LU !

4 Connection Diameter Machine
Side (DCONMS)

e

DCONMShe

5 Shank Type
A — one flat shank

6 Drilling Depth
3D = 3 x cutting diameter

Basic Dimensions of the SPADE-CHAM
Drilling Body

OAL

o PR ‘ | s —+
— ‘ — T
DCN-DCX k7-DCONMShe DF
e =
DCN — cutting diameter minimum
DCX — cutting diameter maximum

DCONMS — connection diameter
machine side

DF — flange diameter
LU — usable length
LPR — protruding length
PL — point length

LS — shank length
OAL — overall length




CHAM-DRILL

ISCAR’'s CHAM-DRILL is a long-standing
product drilling line with indexable

heads that has been proven over the
years and remains popular today.

The CHAM-DRILL line is designed for
machining holes with a diameter range of
7.5 1t0 25.9 mm (0.295 to 1.02 inches) in

0.1 mm (0.004 inches) increments and 3, 5,
and 8 drill length to diameter ratios.

The CHAM-DRILL line was the first
drilling line in the world designed with
the principle of replaceable drill heads
without use of screws or other locking
devices and the adaptation of its
diameter to different industrial uses.

The CHAM-DRILL drill body designated
DCM ... and can carry 2 types

of exchangeable drilling heads:

IDI ...-SG and IDI ...-SK.
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Exchangeable Drilling Heads

The IDI ...-SG and IDI ...-SK exchangeable
drill heads have two ducts on the peripheral
for providing coolant directly to the cutting
zone. The indexable SPADE-CHAM

drill heads are made of IC908 TiAIN

PVD nano layer coating grade for
prolonged and predictable tool life.

The IDI ...-SK drill heads have special
geometric features for drilling cast iron.

The IDI ...-SG drill heads are designed for
general use and are suitable for machining
a large variety of workpiece materials.

DCM ..-3D

IDI ...-SK

DCM ..-5D

IDI ..-SG
DCM ..-8D

ISCAR

Drill Body

The CHAM-DRILL drills body were designed
and produced with an optimal helix flute
angle in terms of hole accuracy, roundness,
and straightness. The hole straightness of
the CHAM-DRILL drills, under recommended
cutting conditions, can be within 0.06 mm.

The CHAM-DRILL drills are equipped
with internal coolant channels and in
combination with the helix flute angle
provide effective chip evacuation

while maintaining high rigidity.

The drills are hard touch coated with a
hard (up to 60 HRc) layer to resist wear
and corrosion. This improves the flute's
surface finish, reduces friction, and
provides excellent chip evacuation.

DCM ..-3D

DCM ..-5D

DCM ...-8D
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Clamping Pocket Explpnation of CHAM-QRILL —
The CHAM-DRILL clamping pocket is based Drilling Heads Description a4
on a principle of self-locking, controlled Example: )
elasticity of the sides of the pocket in the | 01| [150]-|sG | [1c908 | LLI
tool. Positioning (centering) and mounting 1 2 3 8
of the insert in the clamping pocket . . o
is designed according to the dovetail 1 Cutting Diameter (DC) xx
method. The dovetail joint is very strong /\DC 2
because of the way the ‘tails’ and ‘pins’ are > o
shaped, thus preventing the drilling head <
from being pulled out while removing the Y
drill at the end of a drilling operation. 2 Designation of the Drilling Head %
Transmitting radial torque until the drilling SG — exchangeable drilling L
head is locked in the clamping pocket is heads for general use Q)
carried out by stoppers in the drilling head SK — exchangeable drilling heads
and in the clamping pocket of the drill body. for drilling cast iron

3 Grade

i
SOPREL 1C908

dovetail

stopper

dovetail

eeeeeeeeeeeeee
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Basic Dimensions of CHAM-DRILL
Drilling Heads

IDI ..-SG
/\ gl LFT
DC
SIG
6.8-21.9 22.0- 25.9

IDI ...-SK

/\  KCH % BCH

DC

&

LFePL~

DC 6.8-21.9  DC 22.0-25.9

DC — cutting diameter

LF — functional length

PL — pointlength

SIG — point angle

KCH — corner chamfer angle
BCH — corner chamfer angle

ISCAR

Explanation of CHAM-DRILL
Drilling Bodies Description

Example:
IDcM| [150]-| 045 |-| 20| A |-| 3D |
1 2 3 4 5 6

1 Designation of the Drilling Body
DCM — CHAM-DRILL drill body

2 Cutting Diameter minimum (DC)

r— LU—T

4 Connection Diameter Machine
Side (DCONMS)

T e i DCéNMS

5 Shank Type
A — one flat shank

6 Drilling Depth
3D = 3 x cutting diameter



Basic Dimensions of the
CHAM-DRILL Drilling Body

DCM ..-3D

DCM ...-8D

DC= 21-25.9
OAL {

LPR LS—|
|

DCONMShs DF
;4

DC=10-20.9

A=)

¥

DCN-DCX

DC = 22-25.9

OAL -
LPR ~—Ls—

y

f—— U —— ¢
DCONMShe DF
e '

DC=7.5-21.9

i

DCN —
DCX —
DCONMS —

DF —
LU —
LPR —
PL —
LS —
OAL —

cutting diameter minimum
cutting diameter maximum

connection diameter
machine side

flange diameter
usable length
protruding length
point length
shank length
overall length

GENERAL PURPOSE DRILLING
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— Exchangeable Head Drills Cutting Conditions and Machine Power

x

() Following these recommended conditions

L that are organized per drilling lines

wn will help optimize the performance

O of holemaking applications.

o

% QUICK-3-CHAM

D=12-13.9 D=14-15.9 D=16-17.9 D=18-19.9

al

— £ £ £ £

< s| =g s| = | g s| 2|2 s| 2|2

Dﬁ 5 < [ = X o = ~3 Py =3 3 ° =
(<] 3 () 3 [0} 3 [ 3 [}

LLI =z ] g o 8 g L & g L 7 g =
= > 3 ] <) > 3 S (<} > 3 S (<) > 3 S (<}
= [ o U [ o [ [ o (18 I o [
] - o o —_— — o o —_ — [« W o - - o = p—

Z *‘s V E -05 g 8 E -oa 8 Rl E 1&; 3 8 E -iq-,' 8 8

L =| m/min £ 4 = < £ =z = < £ 4 = < £ =z = <

O 1 376 | 1466 | 31 535 | 24.06 | 6.009 6.69 | 3412 | 752 816 | 46.53 | 917
2 [80-100-120 4341692 359 616 | 2772 | 6.922 77 | 39.25 | 865 938 | 53.48 |10.54
— 0.30 0.36 0.45 0.48
3 0.39 |497| 1938 | 411 | 045 | 704 | 3166 | 7907 | 0.51 | 877 | 4472 | 9.86 | 0.57 | 10.67 | 6079 | 11.99

0.45 0.51 0.57 0.63
4 | 70-85-100 42211938 | 4M 598 | 3166 | 7.907 745 | 4472 | 9.86 9.07 | 6079 | 11.99
5 | 50-65-80 366 | 2198 |4.66 519 | 3591 | 8969 6.47 | 5073 | 118 786 | 68.96 |13.60
6 | 70-90-110 474 | 2054 | 434 6.37 | 3184 | 7951 799 | 45.26 | 9.97 935 | 592 |1.67
7 | 70-85-100 | 0.33 | 4.48 | 2054 |434| 036 | 6.01 | 3184 | 7951 | 039 | 754 | 4526 | 997 [ 042 | 883 | 592 |1.67
0.39 0.42 0.48 0.51

8 | 50-65-80 | 0.42 |333| 19.96 |4.23| 048 | 447 | 3094 | 7727 | 054 | 561 | 4399 | 9.69 [ 060 | 6.56 | 5753 | 11.34
9 | 40-50-60 2672083 |4.42 359 | 3228 | 8.063 45 | 459 | 101 5.27 | 60.04 | 11.84

10| 50-70-90 | 0.27 | 438 | 24.41 | 518 | 0.30 | 5.95 | 38.24 955 (033 | 717 [ 5224 | 1151|036 | 848 | 69.09 |13.62
0.33 0.36 0.39 0.42
11| 40-60-80 | 0.36 |3.83| 24.9 |528| 039 | 52 | 3902 | 9745 | 042 | 6.27 | 5331 | 175 | 045 | 742 | 70.5 [13.90

15190-125-160 5.53 | 1727 |3.66 758 | 273 6.819 922 | 376 |829 10.98 | 50.07 | 9.87

16 | 80-110-140 6.53| 2317 | 4.91 8.89 | 272.25 | 9.08 1072 | 4972 |10.96 127 | 6579 |12.97

17 |90-135-180| 0.40 [6.92| 19.9 |4.24| 045|944 | 3147 | 7859 | 054 | 1142 | 4315 | 9.51 [ 0.60 [ 13.55 | 57.23 | 11.28
0.60 0.66 0.72 0.78
18 | 80-110-140 | 0.78 |6.53 | 2317 | 491| 0.84 | 8.89 | 36.36 9.08 [0.90 | 1072 | 4972 |10.96| 0.96 | 127 | 6579 |12.97

19 190-125-160 641 199 (424 874 | 3147 | 7859 10.58 | 4315 | 9.51 12.55 | 5723 [ 11.28

201 80-110-140 71| 252 |534 9.65 | 3947 | 9.857 1.62 | 53.88 | 11.87 1374 | 7118 |14.04

ISCAR




D=20-21.9 D=22-23.9 D=25-25.9
I - . -
- = -4
. s | 3| & g | 3| = s | 3| &
2 5 & g g & 8 P g S
2 3 8 2 £ 3 3 S S 3 3 g 2
g = e S T = o > o = e ] o
B , E B i % E B o % E B o E:
=| Vm/min £ 2 = - £ Z = E £ 2 = <
1 94 5919 | 10.56 1069 | 7379 | 12.02 1206 | 9045 | 1355
2 | 80-100-120 1079 | 6799 | 1213 1228 | 8472 | 1380 1384 | 1038 | 1555
— 0.51 0.54 0.57
3 060 | 1226 | 7722 | 1378 | 063 | 1393 | 9613 | 1566 | 066 | 1569 | 1766 | 1763
0.66 0.69 072
4 | 70-85-100 1042 | 7722 | 1378 184 | 9613 | 15.66 1333 | 1766 | 1763
5| 50-65-80 904 | 8759 | 1563 1027 | 109.04 | 1776 157 | 13346 | 20.00
6 | 70-90-110 1079 | 7553 | 1347 1231 | 944 | 1538 1392 | 1597 | 1738
7 | 70-85-100 | 045 | 1019 | 7553 | 1347 | 048 | 163 | 944 | 1538 | 051 | 1314 | 1597 | 1738
0.54 0.57 0.60
8 | 50-65-80 | 063 | 757 734 | 1309 | 066 | 864 | 9175 | 1494 | 069 | 977 | m27 | 1689
9 | 40-50-60 608 | 766 | 1366 694 | 9573 | 1559 784 | 16 | 1762
10| 507090 | 039 | 989 89 1588 | 042 | m38 | M22 | 1828 | 045 | 1296 | 1389 | 208
0.45 0.48 0.51
1| 406080 | 048 | 865 | 9082 | 1620 | 051 | 996 | 1449 | 1865 | 054 | N34 | W74 | 2124
15 | 90-125-160 1288 | 649 | 158 149 | 8227 | 13.40 1706 | 102.35 | 1534
16 | 80-110-140 148 | 8478 | 1512 1704 | 10688 | 1741 194 | 13228 | 19.82
17 | 90135180 | 066 | 1584 | 7391 | 1318 | 072 | 1827 | 9337 | 1521 | 078 | 2084 | 1578 | 1735
0.84 0.90 0.96
18| 80-110-140 | 102 | 148 | 8478 | 1512 | 108 | 1704 | 106.88 | 1741 114 194 | 13228 | 19.82
19 | 90-125-160 1466 | 7391 | 1318 1691 | 9337 | 1521 193 | 1578 | 1735
20| 80-110-140 1599 | 9159 | 16.34 1838 | 153 | 1878 209 | 142552 | 2136

* The calculation of power, torue and axial force were done for the largest diameter in each range

(for example, range of 12-13.9 were calculate with dia. 13.90)

For machine power calculation,

use below link:

https://mpwr.iscar.com

The above table shows calculated machine
power, torque, and axial force using
recommended cutting conditions depending
on the work material and drill diameter.

It is highly recommended to pay attention
to the axial force generated and to
make sure the machine being used is
capable of withstanding these loads.
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SUMO-CHAM

Material Groups

Recommended Machining Conditions

SUMO-CHAM
Feed vs. Drill Diameter
=
1=y £ ) )
& 2 | = ] 3 : 3 : J ] - o | ©
2k 22 TIe| e EIE|E|E|SQ
o =§:5‘6 EN-EN-A- - - - - - -
2} Material Condition LZ| T |[=| Vm/min mm/rev
<0.25% C annealed 420 [ 125 | 1 | 80-110-140
non-alloy ~ 20.25% C annealed 650 [ 190 | 2 | 80-105-130
steel and quenched and 0.04]0.07]10.09| 012 | 015 | 018 [0.20[0.25[0.25{0.30
cast steel, 0-55%C tempered 850 12501 38010012015 06 10.09| 011 | 017 | 0.21|0.24|0.27|0:35| 035 | 0.40
free cutting annealed 750 [220| 4| 70-90-110 |0.08| 011 | 013 |0.22|0.28|0.30|0.35|0.45|0.45|0.50
steel >0.55% C quenched and 1000 13001 5 | 50-70-90
tempered
low alloy and cast annealed ggg ggg g sﬁjggji? 0.04[0.07 %?? 012 | 014 | 016 | 018 [0.23[0.25 030
steel.(less than 5% of quenched and 1000130018 [ 50-7090 0.06 010 0115 018 [0.21(0.24]10.26| 0.31{0.35|0.40
alloying elements) tempered 1200135019 | 405570 0.08| 013 0.25]0.28{0.32{0.35{0.40{0.45|0.50
il leyed siee, cas annealed 680 [200 (10| 50-70-90 |0.06|0.07[0.09| 012 | 012 | 015 | 018 |0.20[0.22|0.25
steel and tool steél quenched and 100 1325 [ 111 40-60-80 0.0710.09| 011 | 016 | 017 [0.20]0.23]0.25(0.27|0.30
tempered 0.08/ 010|012 ]0.20{0.22[0.25]0.28|0.30[0.33]0.35
stainless steel ferritic / martensitic | 680 | 200 [12| 40-55-70 882 38(75 888 81(2) 8% 81? é);% 8126; 81284 (8%(7)
and cast steel martensitic 820 | 240 (13| 40-55-70 0071008l 0101015 | 018 0201 024]0261030(035
stainless steel N 0.05[0.06|0.08| 010 | 012 [ 014 | 016 | 016 | 018 |0.20
Mand cast steel austenitic, duplex 600 [ 180 14| 30-50-70 |0.06|0.07[0.09] 012 | 015 | 017 [{0.20[ 0.21]0.24(0.27
0.0710.08[ 010 | 015018 [|0.20]0.24]0.26/0.30|0.35
gray cast iron (GG) fer‘ri'tic/pearlitic“ 180 [15]90-125-160
' pea”miéggzmnsmc fgg 1? ggjggjgg 0.04| 010 | 012 | 015 |0.20]0.25|0.30{0.35|0.35{0.40
nodular cast iron (GGG) DA 550 118 | 80-110-140 0.06]0131015(0.22]|0.27{0.32{0.37(0.45(0.47]0.50
o eat o ferriﬁi; 130 119190125160 0.08| 015 | 018 |0.30(0.35({0.40|0.45]|0.55{0.60|0.60
pearlitic 230 [20] 80-110-140
aluminum- not hardenable 60 |21
wrought alloys
- * nor][ar:gfdn;nba:ile 1?50 gg SibEle220
aluminum-  <12% Si hardenable 90 o4 0.20(0.25]0.30|0.35(0.40{0.45|0.50
cast alloys 12 5| high temperature 130 [25[80-120-160 8;; 823 Sjg ggé 828 8?5 8?;
copper >1% Pb free cutting 10 [26
alloys brass 90 [27]|90-155-220
electrolytic copper 100 |28
duroplastics, 29
non metallic fiber plastics
hard rubber 30
Fe based annealed 200 [31] 30-45-60
high hardened 28032 0.05[0.06|0.08| 010 [ 012 | 012 | 014 | 016
temperature Ni or Co annealed 25033 20-35.50 0.06(0.08[ 010|012 [ 015 ] 016 | 018 |0.20
alloys hardened 350 |34 0.07| OM [ 013 | 015|018 (0.20]0.22|0.25
based
cast 32035
pure 400 36 0.05[0.06|0.08| 010 [ 012 | 014 | 016 | 018
titanium alloys alphatbeta alloys, 1050 37 20-35-50 0.06[0.09]| 011|014 [ 016 [ 018 |0.20(0.22
hardened 0.07| 012 {015 [ 018 10.20/0.22[0.25]|0.27
hardened H5R5C 38 0.05[0.06|0.08| 010 [ 012 | 014 | 016 | 018
hardened steel 60 20-35-50 0.06[0.09| 011|014 [ 016 [ 018 |0.20(0.22
hardened HRC 39 0.07| 012 [ 015 | 018 |0.20(0.22|0.25|0.27

I Recommended cutting data
As a starting value, the middle of the recommended machining range should be used.
Then, according to the wear results, conditions can be changed to optimize performance. The data refers to IC908
- When using external coolant supply only, reduce cutting speed by 10%

« Use internal coolant supply when machining austenitic stainless steel

« When using more than 5XD drill ratio, reduce cutting parameters by 10%

ISCAR



SUMO-GUN
Machining Conditions for MNSNT
SUMO-GUN
. Feed vs. Drill Diameter
. 2
E‘ o 3 o
N | @ ® = 2] < ) <]
2E| £ | 5 iy by iy T W
o oE| B 2 a [=] o a a
. . o > (] (] .
12} Material Condition EZ| T = V (m/min) mm/rev
<0.25% C annealed 420 | 125 1 80-110-140
>0.25% C annealed 650 | 190 2 80-105-130
non-alloy
steel and o quenched and 1AL 015 018 0.20 0.25 0.25
cast steel, SRR tempered el | 280 s SAI0EH20 018 0.21 0.23 0.30 0.30
free cutting 0.21 0.24 0.27 0.35 0.35
steel annealed 750 | 220 4 70-90-110
>0.55% C
quenchedand | 405 | 300 | 5 | 507090
tempered
annealed 600 | 200 | 6 80-100-120
low alloy and cast 930 | 275 7 70-90-110 014 016 018 0.23 0.25
steel (less than 5% of 017 0.20 0.22 0.27 0.30
. quenched and By
alloying elements) tempered 1000 | 300 | 8 50-70-90 0.21 0.24 0.26 0.31 0.35
1200 | 350 | 9 40-55-70
annealed 680 [ 200 | 10 50-70-90 012 015 018 0.20 0.22
high alloyed steel, cast ' ’ : ’ ’
014 017 0.20 0.22 0.24
steel and tool steel quenched and Y
tempered 100 [ 325 | 1 40-60-80 017 0.20 0.23 0.25 0.27
ferritic /
. " 680 | 200 [ 12 012 014 016 016 018
stainless stee LR 405570 | o013 | o015 | o1 | o1 | 02
martensitic | 820 | 240 | 13 E R R
ferritic / pearlitic 180 15 90-125-160
gray cast iron (GG) "
ectiite 260 | 16 | 80-110-140
martensitic
.2 2 ] ! L
ferritic 160 | 17 90-135-180 8 22 8 22 g gg 8 ?18 8 ?é
nodular cast iron (GGG) ' ' ’ : '
pearlitic 250 | 18 | somoao | 927 | 032 | 037 1 045 | 04/
ferritic 130 | 19 90-125-160
malleable cast iron
pearlitic 230 | 20 80-110-140
not hardenable 60 21
aluminum-wrought alloys
hardenable 100 | 22
90-155-220 0.25 0.30 0.35 0.40 0.45
not hardenable 75 | 23 0.28 033 0.38 0.45 0.50
o <12%Si 0.32 0.37 0.42 0.50 0.57
LU hardenable 90 24
cast alloys
>12% Si high temperature 130 | 25 | 80-120-160

I Recommended cutting data

Mandatory use of emulsion or oil when drilling
For the 400mm long tools please reduce the cutting speed by 20%.
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— SPADE-CHAM
xx Cutting Condition Recommendations
(A IFP
L SPADE-CHAM
(n s Feed vs. Drill Diameter
O f D=1.299-1.575
o Material Condition s V SFM IPR
Y <0.25% C annealed 1 260-360-460
E >0.25% C annealed 2 260-340-430
N ;‘t‘;”e'f'}feyeslift'ir?g”itgaeft <0.55% C quenched and tempered 3 260-330-390 .012-.016 -.020
< annealed 4 230-300-360
Y >0.55% C
LLl quenched and tempered 5 160-230-300
Z annealed 6 260-330-390
L
(D low alloy and cast steel (less J 230-300-360 012- 016 -020
than 5% of alloying elements) quenched and tempered 8 160-230-300
9 130-180-230
high alloyed steel, cast annealed 10 160-230-295 010- 012 -0t
steel and tool steel quenched and tempered 1 130-200-260
ferritic / martensitic 12
stainless steel and cast steel 130-200-260 .008-.011-.014
martensitic 13
stainless steel and cast steel austenitic, duplex 14 100-160-230 .008-.011-.014
annealed 31 100-150-190
Fe based
hardened 32
high temperature alloys annealed 33 .006-.008 -.010
. 65-115-155
Eé:erdco hardened 34
cast 35
pure 36
titanium alloys 65-115-155 .007- .009 -.01
alphatbeta alloys, hardened 37

+ Recommended cutting data
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CHAM-DRILL
Material Groups Recommended Machining Conditions
Feed vs. Drill Diameter mm/rev
5
g o g ¥
= 0 =z S a )] o a a
og £ |zl eE| § | § | | ¢ | 5|8
TEl B |8 EE % < ol B = S
o . . 5 > (] S 3 v 1] ] 1] 1] 1] )
(7] Material Condition =< o = O> a [a) a [a) [a) [a)
<0.25% C annealed 420 125 11 50-130
>0.25% C annealed 650 [ 190 2 100-120
-l 0y quenched and
O, -
siee and cost <055%C| iompered | 8°9] 290 | 39010 1515 02 |015-0.25| 0.2-03 [0.25-0.35/0.25-0.45/0.25-0.45
I annealed 750 | 220 |4 ]90-120
cutting steel S0.55% C hed and
=Y-09% 1 quenched and 1ynq51 300 | 5| 70-90
tempered
annealed 600 [ 200 | 6 [ 80-130
low alloy and cast 9301 275 2 T 7010
steel (less than 5% of quenched and 10001 300 1816090 0.12-0.2 [015-0.25| 0.2-0.3 |0.25-0.35| 0.3-0.4 | 0.3-0.45
alloying elements) tempered 1200l 350 191 2070
high alloyed steel, cast annealed 680 200 |10| 50-80
steel and tool steel quenched and 1ol 325 |1l 2070 0.12-0.2 [012-0.22]|015-0.25| 0.2-0.28 |0.25-0.33|0.25-0.35
tempered
stainless steel m;er;re'ﬂcsi{ic 680 | 200 |12| 20-50 |0.08-014|012-0.22| 012-015 |014-0.20 | 016-0.24 |05-0.28
and cast steel martensitic__| 820 | 240 |13
stainless steel austenitic, 1600 | 180 |14 | 20-50 |0.08-014012-0.22 012-015 |014-0.20| 016-0.24 [015-0.28
and cast steel duplex
ferritic / pearlitic 180 [ 15| 90-140
gray cast iron (GG) pearlitic / .
martensitic A |18 | B 0.2-0.3 |0.25-0.35| 0.3-0.4 |0.35-0.45| 0.4-0.5 | 0.4-0.6
) ferritic 160 [ 17 [100-180
nodular cast iron (GGG) Seailiic 250 1181904160
malleable cast iron el E0E)
pearlitic 230 |20
aluminum-wrought allovs not hardenable 60 211 90-160
9 Y hardenable 100 [22] 80-120 [ 0.2-0.35 [ 0.25-0.4 | 0.3-0.45 | 0.35-0.5| 0.4-0.6 |0.4-0.65
o < | nothardenable 75 23] 90-160
aluminum- SiZo Sl hardenable 90 |24
cast alloys S12% Si high 130 |25
temperature
>1% Pb free cutting 10 [26
copper alloys Pl o 2d
electrolytic 100 |28
copper
duroplastics, 29
non metallic fiber plastics
hard rubber 30
annealed 200 |[31] 30-50
il Fe based hardened 580 1321 20-40 0.05-0.1 [0.08-013| 01-015 | 0.12-018 | 012-0.2 |012-0.22
temperature ) annealed 250 |33] 20-50 [0.06-0.12[0.09-0.15] 0.12-0.18 | 0.15-0.2 | 0.15-0.23 [0.15-0.25
Ni or Co
alloys based hardened 350 [34
cast 320 [35
pure 400 36
titanium alloys alphatbeta 1050 37
alloys, hardened
hardened steel hardened 55 HRC|38| 20-50 [0.06-0.12[0.09-015] 0.12-018 | 0.15-0.2 | 0.15-0.23 [0.15-0.25
hardened 60 HRC|39
chilled cast iron cast 400 |40| 20-50 [0.06-0.12[0.09-015| 0.12-018 | 015-0.2 | 015-0.23 [0.15-0.25
cast iron hardened 55 HRC| 41
« When using external coolant supply only, reduce cutting speed by 10%
» When using more than 5XD drill ratio, reduce cutting parameters by 10% As a starting value, the middle of the recommended
machining range should be used. Then, according to the wear results, conditions can be changed to optimize performance.
The data refers to IC908. For IC1008, cutting speed should be increased by 15%.
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Exchangeable Head Drills Troubleshooting

Uncover insights for seamless drilling This resource is tailored to guide and
with ISCAR's Exchangeable Drill support users in resolving common
Head Troubleshooting Table. challenges encountered during drilling

operations using exchangeable drill heads.

QUICK-3-CHAM

Cutting Edge Chipping

1
2
3

Chisel Area Chipping

Excessive Flank Wear

1

Excessive Land Wear

Troubleshooting

Reduce feed rate.
Increase coolant pressure.
Increase workpiece chucking force.

Check the runout and make sure it is within 0.02 mm T.I.R.

(radial and axial).

Reduce cutting speed.

When drilling rough, hard or angled (up to 12° angular surface),
reduce the feed rate by 30-50%.

Increase coolant pressure.

Check the chisel point runout and make sure it is within 0.02 mm T.L.R.
Increase workpiece chucking force stability and rigidity.

ISCAR



Troubleshooting

1 Check the runout and make sure it is within 0.02 mm T.I.R.
o (radial and axial cutting points).
S| 2 Reduce feed rate.
5| 3 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
7—; 4 Worn cutting edge. replace head.
@5 Increase workpiece chucking force.
6 Increase internal coolant pressure.
8| 1 Check the runout and make sure it is within 0.02 mm T.I.R.
§ (radial and axial cutting points).
S| 2 Reduce feed rate.
% 3 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
Il 4 Worn cutting edge. replace head. @ > D nominal + 0.15mm
g 5 Increase workpiece chucking force. onomnal
:‘é 6 Increase internal coolant pressure. | W
3 j
a )
- 1 Check the runout and make sure it is within 0.02 mm T.I.R.
2 (radial and axial).
% 2 Adjust the feed for improved chip formation.
2| 3 In case of chip jamming - increase the coolant
B flow and/or reduce the cutting speed.
i 4 Increase the coolant pressure.
g 5 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
3l 6 Use pecking cycle.
7 Replace the drilling head
5|1 Check the runout and make sure it is within 0.02 mm T.L.R. (radial and axial).
:‘é 2 Check the stability of the machine spindle, tool and workpiece clamping rigidity.
% 3 When drilling rough, hard or sloped surfaces (up to 12°), reduce the feed rate by 30-50%
£/ 4 Drill a pre-hole for centering.
% 5 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
:
:
«=| 1 Reduce the feed rate by 50%-70% during exit.
HE 2 Replace the worn head.
@
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SUMO-CHAM

Troubleshooting

1 Check the stability of the machine spindle, tool
and workpiece clamping rigidity.

2 Reduce feed rate, increase speed.

3 If the drill vibrates, reduce cutting speed and increase feed rate.

4 When drilling rough, hard or sloped surfaces (up to 7°),
reduce the feed rate by 30-50% when entering and exiting.

5 Check cooling lubricant and increase coolant pressure. in case of
external coolant supply, improve jet direction and add cooling jets.

Cutting Edge Chipping

1 Reduce feed rate.

2 Increase coolant pressure.

3 Check the adaptation. use hydraulic clamping chuck,
MAXIN power chuck or side lock systems.

4 Increase workpiece chucking force.

Chisel Area Chipping

1 Check that the correct geometry is used.
2 Reduce cutting speed.
3 Increase internal coolant pressure.

Excessive Flank Wear

1 Check that the correct geometry is used.

§ 2 Check the runout and make sure it is within 0.02 mm T.I.R.
=| (radial and axial).
E 3 Reduce cutting speed.
@4 When drilling rough, hard or sloped surfaces (up to 7°),
| reduce the feed rate by 30-50% when entering and exiting.
% 5 Increase coolant pressure.
§ 6 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
@|7 Increase workpiece chucking force stability and rigidity.
8 If there is low pocket gripping force - replace drill body.
° 1 Increase cutting speed/feed.
u%:’ 2 Increase coolant pressure.
3
@
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Troubleshooting

1 Check the runout and make sure it is within 0.02 mm T.I.R.
§ (radial and axial cutting points).
S|2 Reduce feed rate.
2|3 Check the chisel point runout and make
§ sure that it is within 0.02 mm T.I.R.
|4 Wrong cutting edge. replace head.
5|5 Increase workpiece chucking force.
.‘é 6 Check the adaptation. use hydraulic clamping chuck,
a| MAXIN power chuck or side clamping systems.
7 Increase internal coolant pressure.
1 Check the runout and make sure it is within 0.02 mm T.I.R.
'§’ (radial and axial).
% 2 Adjust the feed for improved chip formation.
L|3 In case of chip jamming -
@| Increase the coolant flow and/or reduce the cutting speed.
i-l'; 4 Increase the coolant pressure.
§ 5 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
3|6 Use pecking cycle.
7 Use double margin geometry.
i 1 Use 2M geometry.
212 Drill a pre-hole for centering
& (check recommendations for pre-hole operation). ' %
é 3 Increase coolant pressure, improve jet direction LS
% in case of external coolant supply.
T4 Increase the feed.
5|1 Check the runout and make sure it is within 0.02 mm T.L.R. (radial and axial).
-‘§' 2 Check the stability of the machine spindle, tool and workpiece clamping rigidity.
'-;; 3 When drilling rough, hard or sloped surfaces (up to 7°),
J_? reduce the feed rate by 30%-50% when entering.
% 4 Drill a pre-hole with a 140° point angle for centering.
§ 5 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
(%]
2
%|1 Reduce the feed rate by 30%-50% when exiting.
ué 2 Replace the worn head.
#|3 Check the adaptation. use hydraulic clamping chuck,
@| MAXIN power chuck or side clamping systems.

Member IMC Group
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SPADE-CHAM

Troubleshooting

1 Check the stability of the machine spindle, tool
and workpiece clamping rigidity.

2 Reduce feed rate, increase speed.

If the drill vibrates, reduce cutting speed and increase feed rate.

4 When drilling rough, hard or sloped surfaces (up to 7°), reduce
the feed rate by 50%-70% during entrance and exit.

5 Check cooling lubricant. increase coolant pressure. in case of
external coolant supply, improve jet direction and add cooling jets.

w

Cutting Edge Chipping

21 Reduce feed rate.

Q.

._f:_i- 2 Increase coolant pressure.
g 3 Increase workpiece chucking force.
()]

<

@

)

=

o

;,5, 1 Reduce cutting speed.

=| 2 Increase internal coolant pressure.
<

8

L.

(]

=

("]

(7]

3]

X

[IT]

1 Check the runout and make sure it is within 0.03 mm T.I.R.

§ (radial and axial).

% 2 Reduce cutting speed.

§ 3 When drilling rough, hard or sloped surfaces (up to 7°),

g reduce the feed rate by 50%-70% during entrance and exit.

§ 4 Increase coolant pressure.

5 5 Check the chisel point runout and make sure it is within 0.03 mm T.LR.
6 Increase workpiece chucking force stability and rigidity.

o 1 Increase cutting speed/feed.

Bl 2 Increase coolant pressure.

2

E
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Troubleshooting

§ 1 Check the runout and make sure it is within 0.03 mm T.I.R.
g (radial and axial cutting points).
S| 2 Reduce feed rate.
<| 3 Check the chisel point runout and make sure it is within 0.03 mm T.LR.
e .
«| 4 Worn cutting edge. replace head.
o @ > D nominal + 0.15mm
5| 5 Increase workpiece chucking force. Dromndl
,‘;u' 6 Increase internal coolant pressure. B '
: B\

1 Check the runout and make sure it is within 0.03 mm T.I.R.
<
= (radial and axial).
03 2 Adjust the feed for improved chip formation.
2| 3 In case of chip jamming - increase the coolant
.'g» flow and/or reduce the cutting speed.
15 4 Increase the coolant pressure. Ra
§ 5 Check the chisel point runout and make sure it is within 0.03 mm T.I.R. %
3| 6 Use pecking cycle. =

7 Replace the drilling head 1 %
| . Dirill a pre-hole for centering
O . .
‘T (check recommendations for pre-hole operation).
& .
5| « Increase coolant pressure; improve jet direction S o
z in case of external coolant supply. §
(o]
T|. Increase the feed. o —
5| 1 Check the runout and make sure it is within 0.03 mm T.L.R. (radial and axial).
:‘g 2 Check the stability of the machine spindle, tool and workpiece clamping rigidity.
“'1; 3 When drilling rough, hard or sloped surfaces (up to 7°), reduce
J_? the feed rate by 50%-70% during entrance.
% 4 Drill a pre-hole with a 140° point angle for centering.
3| 5 Check the chisel point runout and make sure it is within 0.03 mm T.L.R.
«_';é
£ 1 Reduce the feed rate by 50%-70% during exit.
‘8] 2 Replace the worn head.
5
[21]
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CHAM-DRILL

Troubleshooting

1 Check the stability of the machine spindle, tool
and workpiece clamping rigidity.

2 Reduce feed rate, increase speed.

If the drill vibrates, reduce cutting speed and increase feed rate.

4 When drilling rough, hard or sloped surfaces (up to 6°),
reduce the feed rate by 30-50% when entering and exiting.

5 Check cooling lubricant and increase coolant pressure. in case of
external coolant supply, improve jet direction and add cooling jets.

w

Cutting Edge Chipping

1 Check that the correct geometry is used.
2 Reduce cutting speed.
3 Increase internal coolant pressure.

Reduce feed rate.

2 Increase coolant pressure.

3 Check the adaptation. use hydraulic clamping chuck,
MAXIN power chuck or side lock systems.

4 Increase workpiece chucking force.

Chisel Area Chipping |Excessive Flank Wear

1 Check that the correct geometry is used.

g 2 Check the runout and make sure it is within
=|  0.02 mm T.R. (radial and axial).
E 3 Reduce cutting speed.
&4 When drilling rough, hard or sloped surfaces (up to 6°),
0 reduce the feed rate by 30-50% when entering and exiting.
% 5 Increase coolant pressure.
§ 6 Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
4|7 Increase workpiece chucking force stability and rigidity.
8 If there is low pocket gripping force - replace drill body.
ol 1 Increase cutting speed.
2|2 Increase coolant pressure.
2
@
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Troubleshooting

Deviation of Hole Tolerance

1

Check the runout and make sure it is within 0.02 mm T.I.R.
(radial and axial cutting points).

Reduce feed rate.

Check the chisel point runout and make

sure that it is within 0.02 mm T.I.R.

Wrong cutting edge. replace head.

Increase workpiece chucking force.

Check the adaptation. use hydraulic clamping chuck,
MAXIN power chuck or side clamping systems.

Increase internal coolant pressure.

Surface Finish Too Rough

o o1 >

w N

Check the runout and make sure it is within

0.02 mm T.L.R. (radial and axial).

Adjust the feed for improved chip formation.

In case of chip jamming - increase the coolant

flow and/or reduce the cutting speed.

Increase the coolant pressure.

Check the chisel point runout and make sure it is within 0.02 mm T.I.R.
Use pecking cycle.

Insufficient Pocket Gripping Torque

RN

Check unlocking gripping torque with tk dcm torque key.
if there is no click indication - replace drill head.
Increase coolant pressure.

Inaccurate Hole Position

Check the runout and make sure it is within 0.02 mm T.I.R. (radial and axial).
Check the stability of the machine spindle, tool and workpiece clamping rigidity.
When drilling rough, hard or sloped surfaces (up to 6°),

reduce the feed rate by 30-50% when entering.

Drill a pre-hole with a 140° point angle for centering.

Check the chisel point runout and make sure it is within 0.02 mm T.LR.

Burrs on Exit

Reduce the feed rate by 30-50% when exiting.
Replace the worn head.

Check the adaptation. use hydraulic clamping chuck,
MAXIN power chuck or side clamping systems.

Member IMC Group
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Indexable Insert Drills

If the main goal is economical
production, then the ideal solution

for the machining holes is a drill with
indexable inserts. Drills with indexable
inserts are reliable and versatile.

A characteristic feature of indexable insert
drills is the ability to drill holes with a
diameter that is larger than the diameter of
the drill itself. To do this, on a lathe, the drill
can be shifted relative to the axis of the part
by 0.8 - 3.5 mm, depending on the design
of the tool (diameter, insert size, etc.).

At the machining center, eccentric bushings
or adjustable drill chucks are used for this.
Also, drills with indexable inserts have the
ability to drill a concave or inclined surface
without using preliminary preparation. For
such operations, it is only necessary to
reduce the feed. The drills with indexable
inserts show excellent performance in

the processing of interrupted holes and

are also capable of boring operations.

Indexable insert drills do a good job with
the above tasks. The drills with indexable
inserts are mainly used for processing
large and medium diameter holes with
shallow depth, usually up to 4D.

This type of drill is considered not very
productive due to the inability to use high
feed per tooth when drilling because

of the insufficient rigidity of the drill.

The drill body with a replaceable
carbide insert was patented in the
80's, and throughout time this tool
has not ceased to be modified.

ISCAR

Let's go back to the 80's, and to the
prerequisites for such an important
invention, which became widely popular.
The main principle was the convenience
of operation - namely, the quick
replacement of the cutting carbide insert.

This principle has been preserved

in our time, but the structure of the

drill body and replaceable inserts has
changed based on the realities of the
manufacturing industry, the materials
from which parts and mechanisms are
made, and the equipment on which the
drilling process will be carried out.

indexable insert drill

indexable drilling
insert

drill body



DR-TWIST

e P 2

The DR line of holemaking tools is
designed to provide an economical

solution, suitable for all types of materials.

These tools are designed primarily for
semi-finishing operations and exhibit

a high level of accuracy, even when
subjected to interrupted cut machining
conditions, or while drilling stacks or
sloped surfaces. Furthermore, with the
right edge geometry these tools can
easily perform an angular penetration
holemaking operation, drilling into the

material and exiting with flat burr-free exit.

These tools are known to be less
susceptible to unstable machining
conditions, making them ideal for
unbalanced holemaking operations
associated with vibration. An optional use
of DR drills is for removing material from
deep cavities — similar to the plunger’s
function. The material removal rate is
lower than that of the plunger, but the
tooling cost is also lower. In interrupted
cutting, it is recommended to reduce
the machining conditions by 50%.

Attached is a sketch and the calculations
required for the correct overlapping
sidestep pattern which must be employed
so the drill will function properly and

fully cover the surface to be removed.
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— Indexable Drilling Inserts
a4 DR drills carry square inserts with a variety ﬁ L —
@) of chipformers and grades for machining
LLI a wide range of materials. The DR-TWIST
wn o . .
O line includes 6 types of inserts depending
o on the purpose and tool diameter.
x
D) 8 DT
o fc general use for I1SO -
— = P/M/K/H/S materials for
< a medium up to high feed rates
% § No. of Cutting Drill W L — open
> £ Edges Diameter | Chipformer L g H> — low
- .
LU g 5 G12-13.5 DT L1 — medium
) < HD H1 — shallow
5 AL
= . .
8 9 ) ?12-13.5 AL for medium up to high feed
g S rates for ISO — N material
a L — open
t 7" |H2 — high
x £ ' L1 — non
3 g 4 @14-24 AL Hi — deep
v ‘G
g
o GF
E DT for low up to medium feed
° 4 @14-24 GF rates for ISO — P material
b HD W L — close
= DT " Hz— high
/ 2 |
s 4 @25-80 GF s J
b HD L1 — small
= Hi1— deep
]
= i HD
8 o ; ?35-44 AL .
n g ©74-80 for low up to medium feed
& rates for ISO — P material
L — open
Chip control is one of the most important H, — high
factors for tool performance to facilitate L1 — non

chip evacuation and prevent tool Hy — non

damage. Chipformer, grade, and cutting
conditions must be adjusted to achieve
an optimal chip shape. ISCAR designed
4 types of chipformers: DT, GF, HD, AL.

ISCAR




The geometry of the chipformer is designed
according to its main purpose and directly
depends on the machined material.

DT - is a chipformer designed for general
use with an emphasis on machining

steels. Chipformer geometry consists of
land whose function is to strengthen the
cutting edge, rake angle for chip shaping
and deflector used for chip breaking.

The combination of an open and shallow
chipformer design with a wide land and a
low deflector provides a special advantage
when drilling at medium and high feeds.

GF - is a chipformer designed for machining
soft materials such as steel belonging to
ISO P groups 1-11. The narrow land and
positive angle create a deep and closed
design. Narrow land improves cutting edge
life but is not a barrier to chips getting

into the chipformer pocket. The positive
angle gives the chips the correct shape,
preparing them for deflector breakage
when drilling steel at low to medium feeds.

HD - is a chipformer designed for
machining low carbon steel and other soft
materials. It features a high deflector that
cuts the material into short chips which
are easily evacuated along the flutes.

The HD chipformer avoids the long and
curly chips that may jam the drill's gullets,
damage the tool, poorly affect hole quality,
and interrupt the drilling process.

AL - is a chipformer designed for machining
aluminum and other non-metallic materials.
Sharp cutting edges, combined with a
positive angle, can provide high quality
machining of this ductile material.

Low

Feed High

Material Groups <

-1
steel

12-13
stainless steel ferritic and martensitic

14
stainless steel austenitic and
duplex (ferritic-austenitic)

15-20
cast iron

21-28
nonferrous

31-37
high temp

38-41
hard steel

DT
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Drill Body

The DR drill body was designed with twisted
coolant holes that pass through the drill
flutes. This design leaves more room for the
chips to flow out of the hole uninterrupted.
The coolant holes do not pass through the
center core of the drill; therefore, the drill is
stronger and more resistant to torsion.

A clamping pocket was designed

to set inserts at a specific angle

giving the right balance to reduce

vibration and cutting force.

The DR drill body is made of steel,
featuring a body hardness up to 55 HRc
and hard touch nickel coating for better
wear resistance and smooth chip flow.
DR-TWIST drill bodies are available in
drilling depths to diameter ratios of 2xD,
3xD, 4XD and 5xD and in a diameter
range of 12 to 80 mm (for more details
please refer to catalog). The drills are
available in whole metric sizes as well as
half sizes in the above-mentioned range.

ISCAR

The DR-TWIST Line Contains
3 Types of Tools

DR-...-N for general applications,
providing phenomenal results.

"




DR-...-T was designed to bring solutions
to typical problems that occur when
using turning machines. They feature

a shallow helix angle and reinforced
body structure, which provides excellent
tool performance and easy chip
evacuation on lathe applications.

| ':‘4)

"

;‘ 2
(}‘
7

~ %

FDR-...-CA-N allows drilling large diameter
holes of 57 to 80 mm (2.24 to 3.15 inches).
This drill body carries cartridges with
square inserts. Each drill is supplied

with a set of shim plates. By mounting
these plates, the drill's diameter can be
changed. The combination of each drill
body's shim plate and cartridge defines

a specific drill diameter (hole sizes).

drill body

cartridge clamping
screw and washer

internal
cartridge

shim plate

external cartridge

shim plate screw

shim plate
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Explanation of DR Indexable
Drilling Inserts Description

Example:
|somT| (12| | 04 | |08 |-| DT |
1 2 3 4 5

Basic Dimensions of DR Drilling Heads

AOMT /AOGT

1 Designation of the Drilling Insert
AOMT, AOGT, SOGX, SOMX, SOMT, SOGT

*‘ﬁ
178° lf\l I\TSL

RE M—

1T\

2 Inscribed Circle Diameter (IC)

i

SOGX / SOGT

3 Insert Thickness (S)

Sl

RE

4 Corner Radius (RE)

RE

5 Chipformer Type
DT, GF, HD, AL

ISCAR . TR EEn

SOMX / SOMT

=i
'f ©

IC — inscribed circle diameter
S — insert thickness
RE — corner radius

INSL — insert length
L — cutting edge length

(1%



Explanation of DR Drilling
Bodies Description

Example:
| DR | 120 |-|036]-| 16 |-|04]|-[3D|-| N |
1 2 3 4 5 6 7

1 Designation of the Drilling Body
DR — DR-TWIST line drill body

!
|
i
!
!
|
|

4 Connection Diameter Machine
Side (DCONMS)

RN}
o
Q
o
4
<
[

6 Drilling Depth
3D = 3 x cutting diameter

7 Application Designation
N — for general applications
T — for turning machines
CA — for general applications, large
diameter, with cartridges

I
¥
i 1

Basic Dimensions of DR Drilling Bodies

OAL

LPR LS
,

]

- CNT DCONMS DF

DC
DCX

— cutting diameter minimum

— cutting diameter maximum

DCONMS — connection diameter

DF
LU
LPR
LS
OAL

machine side
— flange diameter
— usable length
— protruding length
— shank length
— overall length

.,M
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GENERAL PURPOSE DRILLING

ISCAR MULTI-FUNCTION TOOLS is a line
of versatile tools that meet the global trend
of “complete machining” in CNC machining
centers. This line of MULTI-FUNCTION
TOOLS consists of tools with the
designation DRG-MF carrying indexable
inserts for various metal cutting operations.
A single multifunction tool can be used for
drilling, boring, internal turning, external
turning, face turning, and grooving.

By using these tools, the production

cycle time and the number of tools

being used can be reduced.

MULTI-FUNCTION TOOLS

Conventional

e

Multifunction tools - DRG-MF

The main use of multifunctional tools is
aimed at Swiss-Type machines, miniature
parts, automotive parts, dies and molds,
aviation and aerospace, medical and
general engineering applications.



coating to optimally cover various
machining operations and materials.

D
Z
—
Indexable Multifunction Inserts —
A single DRG-MF tool carries two types of The tool with an XCMT-MF insert can also a4
multifunction inserts, XCMT-MF and perform drilling and face turning operations. )
XCMT-MG for external turning, internal The cutting edge of indexable inserts bu)
turning, and boring. Both types of XCMT-MF is designed with high O
indexable inserts have two cutting helix to minimize cutting forces. The 0
edges and are made from grade 1C908, tool with an XCMT-MG insert is also x
a submicron substrate TiAIN multilayer intended for grooving operations. 2
—
<
x
L
Z
LU
Q)

DRG-MF with XCMT-MF DRG-MF with XCMT-MG

drilling face turnlng grooving

2 v

external turning internal turning

o
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Drill Body

The multifunction tools are designed with
diameter ranges of 8 to 32 millimeters
(0.315 to 1.26 inch diameters) with

usable machining length of 2.25D.

The DRG-MF tools are hard touch
coated. This coating provides improved
wear resistance due to its 60 HRc
hardness and reduces surface friction
coefficient on the drill flutes that
facilitates chip evacuation. The rear side
of the tool shank has a threaded hole
to allow f a cooling hose connection
directly to the tool by a hose fitting.

DRG-MF with XCMT-MF

DRG-MF with XCMT-MG

ISCAR " $

Clamping Pocket

The orientation of the insert is determined
by the sides of the clamping pocket, while
a patented crescent-shaped protrusion
near the insert’s threaded clamping hole
improves clamping rigidity. The protrusion
in the pocket enters into a circular cavity
around the insert clamping hole.
(Indicated in blue).

A high quality torx plus head screw

is used to clamp the insert. The Torx

Plus head delivers higher clamping
torque, providing a more secure clamp,
especially on the small screws. In addition,
it also extends screwdriver life.
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Explanation of Multifunction Basic Dimensions of Multifunction —
Indexable Inserts Description Indexable Inserts E
Example: XCMT ..-MF ()
[XcMT |- 05] (02| | 04 |-| MF | L
1 2 3 4 5 )
&
1 Insert Designation oY
XCMT — designation according to D)
ISO system for indexable (ol
inserts (ISO 1832) —
<
2 Inscribed Circle Diameter (IC) %
O :
LU
v O

o Thick s IC — inscribed circle diameter

»nssi ickness (S) EPSR — insertincluded angle
9 RE — corner radius
I! L — cutting edge length
I
S — insert thickness

4 Corner Radius AN — clearance angle major

5

5 Insert Purpose
MF — multifunction indexable insert,
designed for external turning,
internal turning, boring, drilling
and face turning operations

RE




Explanation of Multifunction Basic Dimensions of Multifunction
Indexable Inserts Description Indexable Inserts

Example: XCMT ..-MG

|xcMT |-[05 | [ R |-[20] [ 18 | | 02 |-| MG |
1 2 3 4 5 6 7

1 Insert Designation
XCMT — designation according to
ISO system for indexable

inserts (ISO 1832)
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CW — cutting width

31 t Cl Directi
nsert Lamp Birection CDX — cutting depth maximum

R — right hand
L — left hand

RE — corner radius
S — insert thickness

4 Cutting Width

7 Insert Purpose
MG — multifunction indexable insert,
designed for external turning,
internal turning, boring,
grooving operations

&
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Explanation of Multifunction
Tool Bodies Description

Example:
IDRG-MF|-| 10 | | R |-[2.250|-| 12| | A |-| 05|
1 2 3 4 5 6 7

1 Tool Designation
DRG-MF — MULTI-FUNCTION TOOLS body

2 Cutting Diameter (DC)

DC [E =

3 Insert Clamp Direction
R— right hand
L — left hand

4 Usable Length

5 Connection Diameter Machine
Side (DCONMS)

6 Shank Type

A — one flat shank

7 Insert Size (IC)

Basic Dimensions of
Multifunction Tool Bodies

DC

DMIN

WF

LU

LPR

LS
DCONMS

cutting diameter

minimum bore diameter
functional length
usable length
protruding length
shank length

connection diameter
machine side
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Indexable Insert Drills Cutting Conditions

DR-TWIST
S Feed vs. Drill Diameter mm/rev
= =
= o | 5 i al al al al al o
] @ | Cutting Speed (1)' I | | = I I
G4 @ %ch/mm Vem/minj 2| J JI Jled| = oI
ol £ |E|Ic808/ |ICB080 | o= |wis | wE | nE|SE|SE| S5
aE T | 2| 98 | /9080 |22 |0|a|Q|Ta|Ta
. 5> < < [ - Tag - Tyl STl Y- STl - STl - $Th
Material Condition Z =T = | external [external O | OO | OO0 AV | 0O QOO | QG
<0.25% C annealed 420 125 1 0.06- | 0.07- | 0.08- | 010- | 012- | 014-
50.25% C annealed BE0lL_mn | | o] 280t 010 | 012 | 012 | o5 | o016 | o
non-alloy o quenched and 010- | 010- [ 012- | 014- [ 015- | 0OJ16-
steel and cast Lasnt tempered L 20 : 015 | 016 | 018 | 0.22 | 0.25 | 0.26
steel, free ) : 0.04- | 0.04- [ 0.05- | 0.05- | 0.08- | 0.08-
cuting steel 50550 annealed 750 | 220 [ 4 [150-200 | 190-260 008 | 0os | 010 | 010 | 015 | o5
T quenched and 1000 300 5 0.06- | 0.07- | 0.08- | 010- [ 012- [ 014-
tempered 010 | 012 | 012 | 014 | 015 | 016
| 1 d ; annealed 600 200 6 | 150-220 [ 190-290 010- | 010- [ 010- | 014- | 014- | 015-
e ot Ca;y ; hedand K230 275 |7 004-| 014 | 015 | 016 | 020 | 022 | 024
;Eﬁéei;eéikmfo qﬁgﬁ gmgn 1000 300 | 8 | 120-180 | 160-230 | 0.08 | 0.04- | 0.04- | 0.05- | 0.05- | 0.08- | 0.08-
ying P 1200] 350 |9 0.02-]1 008 | 008 | 010 | 010 | 015 | 015
annealed 680 200 10 | 120-190 | 160-250 | 0.06 | 0.06- | 0.06- | 0.06- | 0.08- | 010- | 0.14-
010 | 010 [ 010 | 012 | 015 017
high alloyed steel, cast 010- | 010- | 010- [ 012- [ 014- [ O.6-
steel and tool steel auenched and o0 | 325 | 1 [ 100160 | 210310 014 | 014 | 014 | 018 | 020 | 024
P 0.08- | 0.08- [ 0.08- 10.096-| 0112- | 0128-
0112 | 0112 | 0M2 | 0144 | 0160 | 0192
ferritic / martensitic | 680 200 12 0.06- | 0.06- | 0.06- | 0.08- | 0.10- [ 012-
stainless steel 010 010 | 012 012 014 | 0.20
and cast steel martensitic 820| 240 |13 ]|160-240 [ 210-310 0.048-|0.048-|0.048-|0.064-| 0.08- |0.096-
0.08 | 0.08 |0.096]0.096| 0112 | 0160
stainless steel L 0.04- | 0.06- | 0.06- [ 0.06- | 0.08- | 010- | 012-
and cast steel austenitic, duplex 1600 180 |14 160-240 | 210-310 | 555 | ‘010 | 010 | 012 | 012 | om | 020
) ferritic / pearlitic 180 15
gray cast iron (GG) pearlitic / martensitic 260 [ 16 150-250 | 190-320
nodular cast iron (GGG) ferritic 160 [ 17 0.08- | 010- | 010- | 010- | 015- | 018- | 0.20-
pearlitic 250 18 016 | 022 | 022 [ 022 | 025 | 0.30 | 0.34
ferritic 130 19 120-180 | 160-230
malleable cast iron Seaie 230 20
aluminum-wrought alloys norfar:zredn%nbeigle 1%% 22;
aluminum-  <12% Si nogahrgredneanba;gle gg gi
cast alloys >12% Si high temperature 130 25
>1% Pb free cutting 110 26 0.08-| 012- | 012- | 012- | 0.20-| 0.2- | 0.28-
copper alloys brass 90 [27] 10300 190-330 | 554 | 025 | 0.25 | 0.25 | 030 | 035 | 0.45
electrolytic copper 100 28
duroplastics, 70 29
non metallic fiber plastics ShgrSe D
hard rubber Shore D 30
annealed 200 31
high Fe based hardened 280 |32
temperature Ni or Co annealed 250 33| 20-50 30-60
alloys based hardened 350 |34 0.03-| 0.04- | 0.04- | 0.05- | 0.07- | 0.08- [ O.10-
cast 320 35 0.07 | 0.08 [ 0.08 | 0.09 [ 010 | 012 014
pure 400 190 36
titanium alloys alphatbeta alloys, 50-60 60-80
hardened 1050 310 37
hardened 55 HRC | 38
e ETEe HiEE) hardened 60 HRC [39] 2050 | 30-60 |04 | 0.05- | 0.05 | 0.06- | 0.07- | 0.08- | 010-
chilled cast iron cast 400 40 0.08 | 0.08 | 0.08 [ 0.09 | 010 [ 012 014
cast iron hardened 55 HRC | 41

+ This table refers to 2/3xD drill ratio usage. « For 4xD ratio decrease cutting data by 15%

- Chipformer should be selected based on our geometry range recommendations

« When using external coolant supply only, reduce cutting speed by 10% « Use internal coolant supply when machining austenitic stainless steel
« This table refers to 2/3xD drill lengths.

« For 4xD and 5XD drills, decrease cutting data by 15%

« When using only external coolant supply, reduce cutting speed by 10% - Use internal coolant supply when machining austenitic stainless steel
M Central insert should always be 1C808/IC908

ISCAR
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DR-DH —
2 Tensile Strength Mtl. | Cutting Speed Feed xx
= Material Condition Rm [N/mm?] | Hardness HB | No. vc m/min mm/rev D
<0.25% C annealed 420 125 1 100-150 0.10-0.25 LL
non-alloy steel >0.25% C annealed 650 190 2 010-0.25 wn
and cast. steel, <0.55% C | quenched and tempered 850 250 3 0.15-0.30 O
free cutting steel 0555 C annealed 750 220 4 80,150 015-0.30 a
quenched and tempered 1000 300 5 015-0.30 Y
annealed 600 200 6 0.15-0.30
low alloy and cast steel 930 5 7 015-0.30 D
9 L ooy
o omen) quenched and tempered | 1000 300 | 8| 70120 015030 O
1200 350 9 0.15-0.30 —
high a||oyed steel, cast annealed 680 200 10 80-150 0.10-0.25 <
steel and tool steel quenched and tempered 1100 325 11 70-120 010-0.25 %
gray cast iron (GG) fer.rljuc / pearlltlc. . 180 15 180-300 0.18-0.35 Z
pearlitic / martensitic 260 16 018-0.35 LUl
nodular cast iron (GGG) ferritic 160 17 0.15-0.30 (D
pearlitic 250 18 150-250 0.15-0.30
) ferritic 130 19 0.15-0.35
malleable cast iron — —
pearlitic 230 20 0.15-0.35
MULTI-FUNCTION TOOLS
Cutting speed (V)
Cutting speed: V. (m/min) for IC908
8 Workpiece Materials Material No. VDI 3323 Hardness (BHN) Drilling Turning & Boring
low carbon steel (<0.25% C) 1 ~150 130-240 150-270
carbon steel (>0.25% C) 2 150-250 90-160 100-180
| low alloy steel 6 ~180 120-210 140-230
medium alloy steel 7 200-250 70-140 80-160
high alloy steel 8,9 250-350 50-100 60-120
martensitic stainless steel 12 200 110-180 130-200
M| austenitic stainless steel 14 200 90-160 100-180
grey cast iron 17,18 180-220 110-180 120-200
ductile cast iron 15, 16 200-240 90-160 100-180
aluminum alloy 21-24 60-130 100-500 150-600
copper alloy 26-28 90-100 100-400 100-500

Member IMC Group.
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— Recommended Cutting Conditions
xx Cutting Conditions
() Insert Machining Type ap (mm) ae (mm) f (mm/rev)
turning and boring 0.6 (0.2-1.8) 0.05 (0.02-0.15)
(LII'J) XCMT 040104R/L -MF drilling - 0.06 (0.02-0.10)
O turning and boring 0.8 (0.2-2.5) 0.08 (0.02-0.15)
o XCMT 050204-MF  Ricle=Rillgaligle 0.6 (0.2-1.7) 0.06 (0.02-013)
% drilling - 0.05 (0.02-0.10)
o turning and boring 1.0 (0.2-3.0) 0.10 (0.03-0.20)
N XCMT 060204-MF  RilecRiligaligle 0.8 (0.2-2.5) 0.07 (0.03-015)
<[ drilling - 0.05 (0.02-0.10)
Y turning and boring 1.3 (0.3-3.5) 012 (0.03-0.20)
L p (e Ry folc]o 8 IS face turning 1.0 (0.25-3.0) 0.10 (0.03-018)
Z drilling - 0.06 (0.03-012)
LL turning and boring 1.2 (0.3-3.5) 012 (0.06-0.24)
O XCMT 08034-MF face turning 1.5 (0.35-4.0) 0.14 (0.06-0.25)
drilling - 0.08 (0.05-0.16)
turning and boring 1.8 (0.5-3.5) 0.12 (0.06-0.30)
XCMT 10T304 -MF  RicleRillgaligle 1.8 (0.5-3.5) 012 (0.06-0.30)
drilling - 0.08 (0.03-0.15)
turning and boring 1.8 (0.5-3.5) 0.20 (010-0.40)
XCMT 10T308 -MF  RiclecRhillgaligle 1.8 (0.5-3.5) 0.20 (010-0.40)
drilling - 0.08 (0.03-0.15)
turning and boring 2.0 (0.6-4.3) 015 (0.07-0.32)
(o " I ic{oZ:To7: 30 /| SHl face turning 2.0 (0.6-4.3) 015 (0.07-0.32)
drilling - 0.08 (0.03-0.15)
turning and boring 2.0 (0.6-4.3) 0.20 (010-0.40)
b (o1 ) I ic{oZ:To1: 30 /| Il face turning 2.0 (0.6-4.3) 0.20 (010-0.40)
drilling - 0.08 (0.03-0.15)
turning and boring 3.0 (0.7-5.3) 0.22 (0.10-0.40)
(o1 ) I pLo]{o1: 0V | S face turning 3.0 (0.7-5.3) 0.22 (0.10-0.40)
drilling - 0.08 (0.03-0.15)
turning and boring 1.8 2.0 0.05-01
XCMT 05R-201802-MG —— 0.04-0.07
turning and boring 2.0 2.0 0.05-01
XCMT 06R-202002-MG ——— 0.04-0.07
XCMT 07R-252002-MG turning and boring 2.0 2.5 0.07-0.12
grooving 0.05-0.1
XCMT 08R-252502-MG turning and boring 2.5 2.5 0.07-0.12
grooving 0.05-01
turning and boring 3.0 3.0 0.14-0.18
XCMT 10R-303003-MG —— 0.06-012
turning and boring 3.5 3.5 014-0.2
XCMT 13R-353503-MG —— 0.07-014
turning and boring 4.0 4.0 015-0.21
XCMT 17R-404004-MG S—— 0.08-015

Cutting parameters are for 2.25xD steel shank
Internal coolant supply is recommended

ISCAR




Exchangeable Head Drills Troubleshooting

DR-TWIST

Troubleshooting

Chipping Along
Cutting Edge

1 Check mounting of drill.

2 Check mounting of workpiece.

Increase feed. If drilling a very soft material,
reduce feed and increase speed.”

4 Reduce cutting speed.

Machine
Troubleshooting
Vibrations
w

Chipping of
Center Insert

‘aé; o Reduce feed.*

g5 Choose a geometry with a looser chipformer.
5 6

wn -

£

Excessive
Flank Wear

1 Reduce cutting speed.
2 Reduce feed.”
Choose a geometry with a looser chipformer.

Insufficient
Power
w

eeeeeeeeeeeeee
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Irregular Conditions for DR Drills

Stacked Plates

Chip Jamming due
to Long Chips

pite Short Chip

| Indexable Insert Drills - Troubleshooting DR Chips |
Chip Jamming

ISCAR

Troubleshooting

Drilling into a pre-hole reduces feed to
eliminate deflection of the drill body.
Drilling an interrupted cut reduces feed during
crossing to eliminate deflection() of the drill body.
Insufficient stability of workpiece requires

additional support. Reduce feed.

™ Deflection may be observed by a mark on the drill body.
Note: For irregular applications, use DR drills with XOMT
inserts as a first priority.

Increase feed. If drilling a very soft material,

reduce feed and increase speed.

Choose a geometry with a tighter

chipbreaker for lower feeds (GF).

Long chips that rotate around the drill are problematic.
If chip formation can not be improved by changing
the machining conditions, use a pecking cycle.




Troubleshooting

Rotating drill

Non-rotating drill

1

Check that overlapping is correct
between inner and outer inserts.

Check misalignment.
Check that overlapping

9
o
K =
el o .
8| 2 Check inner insert over center. is correct between inner
S| 3 Increase coolant pressure. and outer inserts.
g 4 Change the insert Chipbreaker' 3 Check inner insert over Center.
— 4 Rotate drill 180 degrees.
k] 5 Increase coolant pressure.
o
i 6 Change the insert chipbreaker.
S
w
o
>
o
|1 Use shorter drill overhang 1 Check misalignment.
2 (if possible). 2 Check that overlapping
E 2 Reduce feed by 30-50%. is correct between inner
@ | 3 Check that overlapping is correct| ~ and outer inserts.
T 1  petween inner and outer inserts. | 3 Check inner insert over center.
4 Check inner insert is positioned | 4 Rotate drill 180 degrees.
»|  over center within its limits. 5 Increase coolant pressure. | g
8| 5 Increase coolant pressure. 6 Change the insert chipbreaker.| .
:.f 6 Change the insert chipbreaker.
S
1 Use shorter drill overhang 1 Check misalignment.
(if possible). 2 Check that overlapping
2 Reduce feed by 30-50%. is correct between inner
2| 3 Check that overlapping is correct and outer inserts.
T|  between inner and outer inserts. | 3 Checkinner insert is
§ 4 Check inner insert is positioned positioned over center
over center within its limits. within its limits.
5 Increase coolant pressure. 4 Rotate drill 180 degrees.
6 Change the insert chipbreaker. | 9 Increase coolant pressure.
6 Change the insert chipbreaker.
|1 Improve chip formation 1 Improve chip formation
2| (change chipbreaker type (change chipbreaker type
‘S| or cutting condition). or cutting condition).
(%]
€| 2 Increase coolant pressure. 2 Increase coolant pressure.
@|3 Increase speed and 3 Increase speed and
E reduce feed. reduce feed.
4 Stabilize clamping device. 4 Stabilize clamping device.
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GENERAL PURPOSE DRILLING

MULTI-FUNCTION TOOLS

Chipping caused
by built-up edge

Reduce cutting speed.
Use a harder grade (special).
Increase coolant flow.
Check cutting edge height.

Excessive flank wear

B~ o N -

Edge deformation

Reduce feed.

Increase coolant flow.

Check tool and workpiece rigidity.
Increase cutting speed.

Poor surface quality

A w N -

Long chips

Reduce feed

Tight chips

Vibrations




For large diameter drilling applications,
the combination of exchangeable drilling
heads and indexable drilling inserts is the
ideal solution to boost productivity and
efficiency, especially in machining deep
holes. This truly effective drill enables high
accuracy and excellent surface finish.

Combo Dirill tools are widely used in various
industries, such as wind power, bearing,

die mold, heat exchangers, oil and gas,
power generation, etc. Especially for the
wind power industry, the tools type Combo
Drill provide an ultimate solution for drilling
the most popular hole diameters in wind
turbine parts such as blade bearings, tower
flanges, yaw rings and planetary ring gears.

GENERAL PURPOSE DRILLING



Yaw Ring

The yaw system of wind turbines is the
component responsible for the orientation
of the wind turbine rotor towards the
wind. This is @ mechanism that rotates

the nacelle to face the changing wind
direction. Made of alloy or bearing steel.

Planetary Ring Gear

Ring gears embrace the gearbox’s planetary
gears, allowing them to transform low
incoming speed to high outgoing speed.
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Blade Bearing

Adjusts the angle of the blades by rotating a
bearing at the root of each blade.

The blade bearing enables control

of the power and slows the

rotor. Made of bearing steel.

Tower Flange

The vast majority of commercial wind
turbines use tubular steel towers. Tower
heights depend on rotor diameter and
wind speed conditions of the site. Their
heights range from 50 meters for a 1 MW
turbine to as high as 125 meters and
more for very large turbines. The flange
comprises a large scale of rolled steel
which connects the tower’s conical links.

ISCAR




COMBI-CHAM

ISCAR’'s COMBI-CHAM line is intended for
semi-finish operations in machining deep
holes with large diameters.

The COMBI-CHAM line is designed for
machining holes with a metric diameter
range of 26 to 50 mm in 1 mm increments
and the 5, 7, 8 drill length to diameter
ratios or with an imperial diameter

range of 1125 to 2 inches in 0125 inch
increments and the 3, 5 drill length to
diameter ratios. Market demand has led
to the expansion of the COMBI-CHAM
line and drills have been developed to
provide an ultimate solution for drilling
the most popular hole diameters in the
wind turbine industry. These drills feature
an exchangeable pilot drilling head and

indexable precision inserts in various sizes.

The design of the drill creates two
long cutting edges, i.e., the drill is truly
fully effective, it enables high feed
drilling, providing high drilling rates,
and high accuracy and surface finish.

exchangeable pilot drilling head

indexable peripheral insert

true fully effective geometry
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GENERAL PURPOSE DRILLING

Exchangeable Pilot Drilling Heads

The COMBI-CHAM line drills carry
SUMO-CHAM line exchangeable pilot
drilling heads. These drilling heads have
precision self-centering geometry, no need
for pre-hole for the 5XD drilling depth to
diameter ratio, provides high penetration
rates, improves the stability of the tool
which influences overall hole quality.

SUMO-CHAM Pilot Drilling Heads

ICP

Indexable Peripheral Drilling Inserts

The COMBI-CHAM line includes two various
drill designs that differ from each other in
the type of peripheral indexable inserts.
Inserts with designations SOGX ...-W

and SOGT ...-W have a square shape

with 4 cutting edges. SOGX ...-W and
SOGT ...-W peripheral indexable inserts
are made of IC808 grade, a tough,
submicron substrate with excellent
chipping resistance, combined with a
“SUMO TEC" PVD coating that provides
high wear resistance and is recommended
for a very wide range of materials.

ground inserts with a wiper and 4 cutting edges
SOGX ..-W

o 99

SOGT ..-W

Inserts with designations WCGX ...-W have
a trigon shape with 3 cutting edges.

WCGX ...-W peripheral indexable inserts are
made of IC918 grade, a tough submicron
grain size substrate with a multilayer PVD
coating, recommended for general use

for diverse operations on materials such

as steels, alloy steels, austenitic stainless
steel, and high temperature alloys at a wide
range of cutting speeds. Features high
wear resistance and chipping durability.

ground inserts with a wiper and 3 cutting edges
WCGX ..-W

VvV




All peripheral indexable inserts in the The COMBI-CHAM drills in combination
COMBI-CHAM line are designed with wiper with the WCGX ...-W peripheral indexable
geometry to provide high quality surface inserts were designed for a wide range of
finish while DT chipformer ensures good machining large diameter holes and offer
chip control at medium and high feed rates. a clear advantage in the following cases:

The drills of the COMBI-CHAM line, in
combination with SOGX ...-W or SOGT ..-W
peripheral indexable inserts, are mainly
intended for drilling large-diameter

holes at shallow depths and with short
tool overhangs on stable machines.

. large diameter deep hole drilling

drilling large diameter holes
with long tool overhang

drilling large diameter holes
on unstable machines

. stack drilling large diameter holes

. combination of the above cases
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ground inserts with a wiper and 4 cutting edges ground insert with a wiper and 3 cutting edges

sumocraml)

CHAMDRILL LINE
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Drill Body Basic Dimensions of SUMO-CHAM

The COMBI-CHAM dirill body designated Pilot Drilling Heads
MNC ... is made of steel, which was specially ICP

developed for drilling tools. The drill body 1 LFy <PL

features two polished flutes with variable T

flute geometry for optimal chip evacuation. ~ SIG
Ve

Two peripheral coolant nozzles provide high
coolant flow directly to cutting zone and are

o

also suitable for MQL coolant types. The
shank complies with ISO 9266 standard.

HCP
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Explanation of SUMO-CHAM Pilot
Drilling Heads Description
Example:
| 1cP | |225] |ic908] ICM
1 2 3

1 Designation of the Drilling Head

ICP — exchangeable drilling heads
for ISO P materials

HCP — exchangeable drilling heads for
ISO P and ISO K materials

ICM — exchangeable drilling heads
for ISO M materials

2 Cutting Diameter (DC) DC — cutting diameter
LF — functional length
D}E% PL — pointlength
KCH — corner chamfer angle
CHW — corner chamfer width
3 Grade SIG  — point angle
IC908

ISCAR




Explanation of COMBI-CHAM Indexable
Peripheral Drilling Inserts Description

Example:

|soGT| |10 |04| [08]-| w|[Ic808]

1 2 3 4 5 6
lwecex| 06| 13| [08|-|w |-|Dc]||Ico18 |
1 2 3 4 5 6

Basic Dimensions of COMBI-CHAM
Indexable Peripheral Drilling Inserts

SOGT ..-W /SOGX ..-W

RE

T 1
K [

1 Designation of the Drilling Insert
SOGT — indexable peripheral insert for
tools over 32 mm diameter
SOGX — indexable peripheral insert for
tools up to 32 mm diameter
WCGX — trigon indexable
peripheral insert

2 Inscribed Circle Diameter (IC)

3 Insert Thickness (S)

L}

4 Corner Radius (RE)

G

[
T

5 W - Wiper

6 Grade

IC808; IC918

IC — inscribed circle diameter
RE — corner radius
S — insert thickness

GENERAL PURPOSE DRILLING
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— Explanation of COMBI-CHAM Basic Dimensions of the COMBI-CHAM
Y Drilling Body Description Drilling Body
A Example: e R s
LU | MNC | |400]-[200] | A | 40]-|225|-| 10 |-|B5D| ]
8 1 2 3 4 5 6 71 8 ey oo tr
& 1 Designation of the Drilling Body
E MNC — COMBI-CHAM drill body
| 2 Cutting Diameter minimum (DC)
é Dcﬁ DC — cutting diameter
LLI t PDD — pilot drill diameter
E DCONMS — connection diameter
O 3 Usable LengtLrJ (LU) machine side
: DF — flange diameter
_ LU — usable length
LPR — protruding length
4 Shank Type PL — point length
A — one flat shank LS — shank length

5 Connection Diameter Machine
Side (DCONMS)

!

6 Pilot Drill Diameter

A
PDD

7 Insert Inscribed Circle Diameter (IC)

8 Drilling Depth
5D =5 x cutting diameter

ISCAR




COMBI-CHAM
Feed vs. Drill Diameter F [mm/rev]
o 00 o Lo ™ o
s z % % Y 3 9
g @ 3| Cutting 8 = = 2 =
& | @ |OSeeedVe) % & & ¥
2NE g g [m/m|n] N o (32} o™ <
B £ T 2| v, V
(@] c = 5 o c c
2} Material Condition g Z s =| min | max |fmin|f max [f min| f max [f min| f max [f min| f max [f min| f max
<0.25% C annealed 420 125 1
non-alloy >0.25% C annealed 650 190 2 20200
steel and o quenched and
caststeel, OP9BC| o ered | 820 250 |3 025/035(0.25|035[0.25(0.40|0.25040|0.28]0.45
free cutting annealed 750 | 220 | 4] 130 | 190
steel %
>0.55% C| quenched and 1000 300 5
tempered
annealed 600 | 200 6
low alloy and cast 930 575 7
steel (less than 5% of qguenched and 120 | 180 10.2510.3310.25]0.33|0.25(0.38(0.25({0.38(0.26 | 0.43
alloying elements) tempered 100E)_ 106 =
1200 350 9
high alloyed steel, cast M el oAty i
steel and tool steel quenched and noo| 325 i 100 | 160 [0.25[0.33[0.25|0.33|0.25|0.36/0.25|0.36|0.26| 0.41
tempered
) ferritic /
Zf('j”'c‘zz? 323' martensitic | %89 | 299 11 90 | 140 | 012|024 012 [0.24| 016 |025] 018 |0.25| 018 |0.30
martensitic 820 240 13
| Steinless steel austenitic, duplex | 600 | 180 |14 | 90 | 140 | 012 [0.24| 012 [0.24| 016 |0.25| 018 |0.25| 018 |0.30
and cast steel
ferritic / pearlitic 180 15
gray cast iron (GG) pearlitic / 260 |16
martensitic
: . ferritic 160 17| 150 | 250 [0.25]0.40(0.25[0.45| 0.3 |0.50| 0.3 [0.50]|0.35[0.55
nodular cast iron (GGG) ”
pearlitic 250 |18
malleable cast iron el Y 1)
pearlitic 230 |20
aluminum- not hardenable 60 21
wrought alloys hardenable 100 |22
: o o not hardenable 75 |23
aumitam- S12% S ™ ardenable 90 |24
y >12% Si | high temperature 130 |25] 160 | 260 | 0.3 [0.50| 0.3 |0.50[0.35|0.55|0.35|0.55| 0.4 |0.60
>1% Pb free cutting N0 |26
copper brass 90 27
Il i
alloys electrolytic 100 |28
copper
duroplastics, 70 Shore 29
) fiber plastics D
non metallic 55
hard rubber Shore D 30
Fe based annealed 200 |31] 30 | 60
high hardened 280 |32
temperature Ni or Co annealed 250 |33
alloys hardened 350 |34
1 q q 1 1 2 q 22|01 24
based s 320 1351 20 | 50 01 ]1016] 01 {018 |015({0.20{ 015 |0 016 |0
pure 400 190 [36
titanium alloys alphatbeta alloys, 1050 310 |37
hardened
hardened 55 HRC [38
hardened steel hardened 60 HRC 139 20 | 50 | 01 |016 (0121018 |014| 0.2 |014| 0.2 | 016 |0.22
chilled cast iron cast 400 |40
cast iron hardened 55 HRC | 41
Y2 Ip 129
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Some good things can be made even
better. Much better. This is how the idea of
creating a modular drill system was born.
The modular drill system expands the
possibilities for machining large diameter
deep holes or drilling large diameter
holes with overhang. The design of the
modular drill system is very simple and
easy to handle. The drill body can carry
a variety of drill heads with indexable
inserts or exchangeable drilling heads for
different hole requirements, also by using

ISCAR

extensions a drill of the required length

can be assembled.In other words, the

main goal of using modular drill system is
versatility in machining large diameter holes.
This system significantly reduces costs

and simplifies technological processes.




MODU-DRILL

ISCAR's MODU-DRILL line expands the
possibilities of drilling large diameter

holes and features three different types of
exchangeable heads that can be mounted
on same drilling tool body. In other words,
each drill body can carry any one of the
three head types. The three available drilling
heads covering a metric diameter range of
33 to 40 mm (imperial diameter range of
1.299 to 1.575 inches) but were designed for
different applications - cutting conditions,
required hole accuracy and surface finish.

GENERAL PURPOSE DRILLING

131
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ISCAR's MODU-DRILL line provides

a significant increase in drilling depth.
The usable length of the drill body
belonging to the MODUDRIL line is 400
mm (15.748 inches). But this is not the
limit, with an extension of which the
length is 200 mm (7.874 inches), the
drill body of the MODU-DRILL line can
exceed 600 mm ( 23.622 inches).

When using the MD-EXTENSION, a short
pre-hole of at least 1XD deep (minimum)
with H8 hole tolerance MUST be prepared
to guide the long drill (an endmill can

be used) for all drilling head types.

ISCAR

Exchangeable Drilling Heads

The exchangeable drilling heads of
MODU-DRILL line are designated MD-DFN
... HEAD, MD-DR-DH ... and MD-MNC... .

The MD-DFN ... HEAD carry CHAMIQDRILL
line exchangeable solid carbide heads
where HFP ... 1Q is intended for machining
ISO P, ISO K materials while IFP ... 1Q is
intended for machining ISO P, ISO M, and
ISO S materials. Robust structure with
concave cutting edge design enables
drilling at high feed rates, providing very
accurate IT8-IT9 hole tolerance. The unique
pocket design enables many drilling head
indexes. Special axial stoppers prevent the
drilling head from being extracted during
retraction. Large radial head stoppers
provide high resistance to cutting forces,
enabling very high cutting conditions.

HFP ... 1Q

for ISO P, ISO K

IFP ... 1Q

forISOP,ISO M, ISO S




The MD-DR-DH ... carry standard SOMX
indexable inserts with 4 cutting edges,
providing an economical solution. A wide
range of grades and chipformers SOMX
inserts provide a solution for machining
holes in a variety of materials. It is a
known and proven design combined with
the advantages of a modular system.
Double-ended guide pads ensure the
straightness of the bore and improve

surface quality. When using MD-DR-DH ...,

it is necessary to pre-drill flat bottom hole
of IXD minimum depth with a tolerance
of H8. Used correctly, this drill head
stands out with excellent straightness
and surface finish. Recommended for
low to medium feed machining.

SOMX ...-DT

DT chipformer for general use

SOMX ..-GF

GF chipformer for soft materials

SOMX ...-HD

The MD-MNC modular head is designed
for machining ISO P and ISO K materials,
equipped with a pilot exchangeable
SUMO-CHAM drilling head (designated
as ICP ..-MNC) and peripheral indexable
inserts (designated as WCGX ...-W). This

modular head allows for drilling without the

need for a pre-hole, achieving a depth-to-
diameter ratio of up to 8xD. The MD-MNC

combines cost efficiency with high precision,

ensuring accuracy, cylindricity, roundness,
and straightness of the machined hole.
Recommended for medium to high

feed machining.

Pilot exchangeable drilling head ICP ...-MNC

Peripheral indexable inserts WCGX ...-W

HD chipformer for carbon steel and soft materials
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Drill Body and Exchangeable Extension

The MODU-DRILL line uses only two drill
bodies to cover the full range: one for
33-36 mm (1.299-1.453 inches) and the
other for 37-40 mm (1.457-1.575 inches).
These drill bodies have a length of

400 mm (15.748 inches) that can increase
an additional 200 mm (7.874 inches)

with an exchangeable extension.

The MODU-DRILL drill body designated
MD-BODY-... and the MODU-DRILL
extension designate MD-EXTENSION-...
are made of high strength steel for high
durability. The distinguishing feature of the
MD-BODY-... and the MD-EXTENSION-...
design is a small core with a central
coolant hole, combined with a high flute
helix and polished surface that ensures
smooth and easy chip evacuation.

The patented connection withstands
high torque. The shank complies
with ISO 9266 standard.

ISCAR

Explanation of MODU-DRILL
Exchangeable Drill Head Description

Example:
| MD-DFN | (350 |HEAD |
1 2

1 Designation of the Drilling Head

MD-DFN ... — carry SPADE-CHAM

HEAD line exchangeable
solid carbide heads

MD-DR-DH ... — carry standard SOMX

indexable inserts with
4 cutting edges

2 Cutting Diameter minimum (DCN)

Basic Dimensions of MODU-DRILL
Exchangeable Drilling Heads

MD-DFN ... HEAD

LPR ——»y

T

|-

O
Q
o
e
<
n

MD-DR-DH ...

e— LPR —

DC — cutting diameter
LPR — protruding length

PL — point length
DCONMS — connection diameter

machine side
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Explanation of MODU-DRILL Basic Dimensions of MODU-DRILL —
Drilling Body Description Drilling Body I
Example: { MD-DFN )
|MD-BODY | [33-36| [400| [32] A | T LLI
1 2 3 4 5 soous N
F LF ~e-LS +‘7v O
1 Designation of the Drilling Body J | — 1 Y
LCF
MD-BODY — MODU-DRILL drill body D-DRDH 2
2 Cutting Diameter Drilling Head Range (DC) -
<
ad
L
DCONWS — cutting diameter E
3 Usable Length (LCF) workpiece side 0)
Es=—=——=sa=ajes 0F — fange diameter
| LOF | LS — shank length
LF — functional length

4 Connection Diameter Machine
Side (DCONMS)

DCONWS
e

LCF — length chip flute
DCN-DCX — cutting diameter

drilling head range
DCONMS — connection diameter
5 Shank Type machine side

Iy

A — one flat shank

(Y4 [T 135



Explanation of MODU-DRILL Basic Dimensions of MODU-DRILL
Extension Description Extension

Example:

|MD-EXTENSION | [33-36/ (400]

1 2 3 DCONWS

DCONMS
o

1 Designation of the Drilling Body
MD-EXTENSION — MODU-DRILL extension

2 Cutting Diameter Drilling Head Range (DC)

DCONWS — cutting diameter
workpiece side

LF — functional length

BD — body diameter

DCONMS — connection diameter

machine side




Modular Exchangeable Drilling Heads Cutting Conditions

Modudrill — Exchangeable Head MD-DFN ...

" g Feef:l Vs. Drill
Tensile g § Diameter
o StrengthRm | B 2 | 33<0D<40 (mm)
2] Material Condition [N/mm?] T % = V. [m/min] f [mm/rev]
<0.25% C annealed 420 125 1 80-110-140
non-alloy steel >0.25% C annealed 650 190 2 90-105-130
and cast steel, <0.55% C quenched and tempered 850 250 3 80-100-120 0.30 0.40 0.50
free cutting steel S0.55% C annealed 750 220 | 4 70-90-110
e quenched and tempered 1000 300 | 5 50-70-90
annealed 600 200 | 6 80-100-120
low alloy and cast steel (less 930 275 | 7 70-90-110 030 0.40 0.50
than 5% of alloying elements) quenched and tempered 1000 300 | 8 50-70-90 T
1200 350 | 9 40-55-70
high alloyed steel, cast annealed 680 200 | 10 50-70-90 0.25 030 0.35
steel and tool steel quenched and tempered 1100 325 | 1 40-60-80
aey e e (66 ferritic / pearlitic 180 | 15 90-125-160
pearlitic / martensitic 260 | 16 80-110-140
) ferritic 160 | 17 90-135-180
nodular cast iron (GGG) sealie 550 | 18 80110140 0.40 0.50 0.60
malleable cast iron ferritic 130 | 19 90-125-160
pearlitic 230 | 20 80-110-140
*Reduce speed by 50% when using the MD-Extension
*The MD-Extension is recommended for machining ISO K materials only
Modudrill — Exchangeable Head MD-DR-DH ...
" g Feef:l Vs. Drill
Tensile § E Diameter
o Strength Rm P 2 V. | 33<0D<40 (mm)
2] Material Condition [N/mm?] ITIT |=| [m/min] f [mm/rev]
<0.25% C annealed 420 125 1 100-150 010-0.25
non-alloy steel >0.25% C annealed 650 190 2
and cast steel, <0.55% C quenched and tempered 850 250 3
free cutting steel . annealed 750 220 |4
2055% € quenched and tempered 1000 300 5 80150 015-0.30
annealed 600 200 6
low alloy and cast steel (less 930 275 |7
than 5% of alloying elements) quenched and tempered 1000 300 | 8| 70120 015-0.30
1200 350 9
high alloyed steel, cast annealed 680 200 [10| 80-150 0.10-0.25
steel and tool steel quenched and tempered 1100 325 [ 1| 70120 0.10-0.25
) ferritic / pearlitic 180 15
gray cast iron (GG) e 260 |16 180-300 018-0.35
nodular cast iron (GGG) ferritic 160117 015-030
pearlitic 250 |18
" 150-250
malleable cast iron feritic 130 19 0.15-0.35
pearlitic 230 |20

*Reduce speed by 50% when using the MD-Extension

Member IMC Group.
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Solid Carbide Drills

Solid carbide drills offer an alternative to
indexable drills for machining relatively
small diameter holes with tight tolerances
and in some cases are the only possible
solution. Solid carbide drills are preferable
for interrupted applications and machining
holes with external coolant above 2XD.
The market for solid carbide drills is very
diverse and wide, but ISCAR tools stand
out for their quality and reliability. The
design of solid carbide drills can be both
with internal coolant supply to the cutting
zone, and with external coolant. These drills
are coated for increased wear resistance.

ISCAR

At some point, the drill reaches its wear
limit and to extend tool life, solid drills

can be reground. Regrinding can usually
be carried out multiple times. Most of
ISCAR solid carbide drills comply with the
DIN 6537 standard and are available in

a diameter range of 0.8 to 20 mm (0.125
to 0.765 inches) with a functional length

of up to 50XD depending on the drill
diameter. Basically, solid drills are made
with a cylindrical shank. Solid carbide drills
have high rigidity and are able to work
with high feed rates without compromising
the quality and durability of the drill.



SOLID-DRILL

[T—

Today, competition in the solid carbide
drills market is very tough, but the

quality of ISCAR solid carbide drills is
considered the market leader, mainly when
it comes to drills designed for certain
materials. All ISCAR solid carbide drills
are manufactured using a very precise
grinding process, which minimizes runout,
thereby affecting the stability of the drilling
process. Thought out to the smallest
detail design, accurate manufacturing,
high quality coating - provide the best
general proposed drill in the market. The
assortment of ISCAR solid carbide drills

is constantly expanding to cover more
and more applications on the market.

The SCD...APN/ACPN (3XD-8XD) drills
for general purpose holemaking were
designed with the most advanced
features to machine the variety materials
in the market. An optimized sharp
straight cutting edge provide smooth
cutting and low cutting forces.

Precise web thinning generates excellent
self-centering and penetration capability
for higher hole accuracy and drilling
stability. The unique gash form creates
optimal chip form in all materials. Narrow
wiper reduce heat generation.

sharp straight edge

low cutting force self-centering capability

precise web thinning excellent

larger flute gullet section
improved chip
evacuation

polished flute
smooth chip flow
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These drills are available with a diameter
range of 3 to 12 mm (0.118 to 0.47 inches)
according to tolerance m7 with 0.1 mm
equivalent to 0.004 inch increments.
SCD ...APN/ACPN drills designed

with internal coolant holes for length

to diameter ratio of 3XD, 5XD, 8XD

and without internal coolant holes for
length to diameter ratio of 3XD, 5XD.

All SCD ...APN/ACPN drills are made
from grade IC908, which is multi-
layered PVD coated and provides
maximum toughness and increased
wear resistance featuring prolonged
tool life and high efficiency machining.

SCD ... APN/ACPN is clearly the key to

success in machining holes for general use.

ISCAR

The SCD...SXC (16 XD-50XD) are extra-long
solid carbide drills. The initial contact

between the drill and the material, especially

when it comes to long drills, greatly affects
the drilling result. Smooth penetration into
the material is ensured by a sharper point
angle than in short tools. These drills are
designed with double margins to improve
accuracy, stability, and surface finish.

The combination of polished and enlarged
flutes with optimal coolant nozzle size
provide proper chip evacuation and the
multi-layer coating allows drilling at high
speed while achieving maximum tool
life. ISCAR solid carbide long drills are
excellent for drilling small diameters and
deep holes in automotive crankshafts,
camshafts, connecting rods, cylinder
heads, cylinder blocks, hydraulic blocks
and for dies and molds. These drills
feature high metal removal rates that
are at least six times faster than HSS
drills. The advantageous metal removal
rate saves machine time and man hours
for much better overall productivity.




The SCCD...ACP (3XD-5D) are 3 flute

solid carbide drills with internal coolant
channels. The unique geometry design
significantly improves productivity and
machining stability under high cutting
conditions, especially in cast iron and
provides maximum hole quality, performance
reliability, and economic output.

These drills are precision holemaking tools
and can achieve IT8 hole tolerance. The 3
flute solid carbide drills feature high spiral
flute helix and a reinforced web, available
with 140° head point angle with a nearly flat
bottom required for diverse applications.
SCCD drills are made from grade 1C608
i.e., ICO8 submicron substrate (10% cobalt)
and advanced TIiAIN coating with the

edge resistance silicon “bronze” layer to
ensure stable and prolonged edge life.

Their dimensions are according to DIN 6537
standard and are manufactured in m7
diameter tolerance, with cylindrical shanks
according to DIN 6535 standard. The

3 flute solid carbide drills can be used

on any CNC machining center, lathe
machine, or Swiss-type machines. The
SCCD drills are available in the range

of 4 to 12 millimeter (0157 to 0.472 inch)
diameters with 0.1 millimeter (0.004 inch)
increments and are suitable for machining
holes up to 5D deep. SCCD drills have
been found to be very effective in the
automotive, die and mold, oil and gas,
power generation, and heavy industries.

The SCD...AP4/AP6 micro drill with no
coolant holes is intended for machining very
small diameters in the range of 0.8 to 2.9
mm equivalent to 0.031to 0.114 inches with
0.1 millimeter (0.004 inch) increments and
the functional length of 4XD and 6XD. These
drills are manufactured according to mé

drill diameter tolerance, cylindrical shanks
according to DIN 6535 standard. The design
featured a high spiral flute helix, 140° head
point angle and a standard flute back taper.

The submicron substrate and reinforced
web thickness provide superior rigidity.
The multiplayer TiAIN PVD coating and
special edge preparation for smoother
cuts while ensuring process reliability and
increased tool life. The drills can be used
for ISO P, ISO M, ISO K and ISO N material
groups. SCD...AP4/AP6 are widely used on
Swiss-type machines and in the following
industries: miniature parts, automotive,

die and molds, aviation and aerospace,
micro fittings, computer motherboards,
medical, and general engineering.
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The SCD...AH5 are solid carbide drills

for hard materials with a hardness of
50-70HRc. These drills are available with a
diameter range of 3 to 10.5 mm equivalent
to 0.118 to 0.413 inches with tolerance

m7 in length to diameter ratio of 5XD
without internal coolant holes. The very
rigid design with a thick reinforced web
and low helix angle, prevents breakage
which may be caused by micro-chipping.

A special edge preparation provides a
smooth cut and narrow optimized flute for
machining hard materials and provides
uninterrupted flow of typical small chips.
The SCD...AH5 are made from IC903, which
is comprised of ICO3 ultra fine substrate
and the latest TIAIN PVD coating. They
feature excellent performance, superior hole
quality, reliability and in addition provide an
economical solution. SCD...AH5 are used

in die and mold, aviation and aerospace,
automotive, power train, power generation,
oil and gas, and medical industries.

ISCAR

The SCDT ...-M... are solid carbide step drills
with internal coolant holes in the diameter
range of 2.5-8.5 mm, which are compatible
with ISO M thread standard of M3 to M10
pre-thread hole dimensions and expand the
existing DCT... CHAM-DRILL Pre-Thread line.
The dimensions of the solid carbide
pre-thread drills are according

to DIN 6537 and the step length

are according to DIN 8378.

The outer cutting drill diameter manufacture
according to m7 tolerance and round
shank according to h6 tolerance.

The drill point angle is 140° and spiral helix
flute is 30°. The straight cutting edge and
pinpointed chisel geometry is designed for
machining ISO P, ISO M, ISO K materials.
Submicron ICO8 substrate with 10% cobalt
content and the latest IC900 TiAIN PVD
coated grade increase wear resistance and
enable high cutting conditions. These step
drills are suitable for machining any blind
or through hole applications requiring a
top chamfer, thus providing an applicative
and cost-effective machining solution.



The SCD...CVD drill design for The SCD...CVD is a high-performance
composite materials features a unique drill for machining composites including
design for optimal performance in carbon fiber (CFRP) and glass fiber

all types of composite materials and reinforced (GFRP) materials. This drill was
promise high wear resistance. designed with a focus on industries that
Drilling in composite materials places use composite materials extensively and
special demands on machining. require more drillable material per tool,

such as the aerospace industry, which
uses composite materials to make
aircraft bodies and other parts.
Other key characteristics
of a drill are its profile
and quality.

The last decades are characterized by

an increase in the use of composite
materials in various industries. Hole making
has become one of the most common
machining processes in composites. The
processing of composite materials, which
combine two or more materials with different
physical and chemical properties, involves
cutting or breaking the fibrous portion of
the material. If this is not done correctly,
then the layers of composite material will
peel off from their places. Delamination
affects hole quality and repeatability.

GENERAL PURPOSE DRILLING

The amount of heat generated during
the processing of composites
also becomes significant.

The poor thermal conductivity of
the material and the absence

of chips pose a danger to

the resin that holds the fibers

of the material together.

Composite materials are heterogeneous,
and the introduction of any new material
into the production cycle creates unique

In other words, the processing of challenges; thickness, composition type,
composites reveals flaws in the processing and so on. Carbide drills are well suited
that might otherwise go unnoticed. for machining aerospace components
These shortcomings are underlined by because the carbide strengthens the
the growing range and unpredictability tool through its cutting geometry and

of composite materials available on shank. This optimizes the cutting action
the market. This makes competitive and increases material evacuation.
processing a challenge. However, due to the abrasive nature of

composites, carbide also wears quickly.
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This is problematic, especially in
automated production plants. To overcome
this, chemical vapor deposition (CVD)
diamond coating technology is used.

CVD is a very hard tool material that is ideal
for machining composites and multilayer
materials. Applying CVD layers across the
entire cutting edge can significantly increase
tool life, and due to low CVD friction and
high thermal conductivity, tool edges

are less prone to built-up edge (BUE).

Because the CVD stays sharp, it dissipates
heat, has low friction, and minimizes

the tendency for bore problems.

Thus, CVD grade is preferred where

there are a large number of holes and
higher productivity is required.

SCD...CVD provides excellent tool

life, reduced tool changes, and
repeatability and reliability when
machining composite materials.

The SCD...CVD is a specialty cutting
tool that is critical to successful
holemaking, especially in components
made from composite or stacked
materials. Such a tool can also play a
critical role in helping companies fully
automate their processes, even when
processing rigid composite materials.

ISCAR
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Explanation of Solid Carbide Basic Dimensions of Solid Carbide Drill —
Drills Description I
PL
Example: D*C C_ t @ )
sccp| [040 | [017] 060 [A [ c | P ]| 3] ¥ ' ; LLI
1 2 3 4 5 6 7 8 LL|J_CF | LS DCONMS h6 )
OAL O
1 Designation of Drilling Body I
SCD — solid carbide drill with 2 flutes D
SCCD — solid carbide drill with 3 flutes 5
2 Cutting Diameter (DC) é
L
DC — cutting diameter E
3 Usable Length (LU) DCONMS—connectlorj diameter 0
P _ HEH machine side
N ‘L‘ LU — usable length
LCF —length chip flute
4 Connection Diameter Machine OAL — overall length

Side (DCONMS) + LS — shank length
@ _ —HDCONMS PL — point length
' KCH — corner chamfer angle
5 Shank Type CHW — corner chamfer width

A — cylindrical shank

6 Coolant
If not specified — external coolant

C — internal coolant

7 Cutting Geometry
P — cutting geometry for steel

8 Functional Length to Diameter Ratio (LU/DC)

3 — functional length is 3 times the
cutting diameter of the drill
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Recommended Machining Conditions for Solid Carbide Drills D=0.8-2.9 mm

Tensile Cutting Feed (mm/rev) vs. Drill Diameter
o Strength | Hardness | Material | Speed V.
(2] Material Condition [N/mm?] HB No." | (m/min) | ©0.81.4 | 01519 | 02-24 | 02.5-2.9
<0.25% C annealed 420 125 1 50-100 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
— >0.25% C annealed 650 190 2 40100 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
steel and cast <0.55% C q“g;gggfeznd 850 250 3 40-85 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
ihetﬁl]gﬂ;eee, annealed 750 220 4 40-85 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
2055% C | quenchedand | 354 | 309 5 40-85 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
tempered
annealed 600 200 6 4075 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
'(loevsvsat”h‘;ynaé‘% S?St steel erched ang |23 275 7 40-60 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
alloying elements) 4 fompored 1000 300 8 40-60 | 0.03-010 | 0.05-015 | 0.07-017 [0.08-0.20
1200 350 9 40-60 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
. annealed 680 200 10 30-50 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
high alloyed steel, cast
steel and tool steel quenched and 100 325 1 30-50 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
tempered
stainless steel ferritic / martensitic| 680 200 12 20-35 | 0.03-0.06|0.04-0.08 | 0.05-010 | 0.06-010
and cast steel martensitic 820 240 13 20-35 | 0.03-0.06 | 0.04-0.08 | 0.05-010 | 0.06-010
- el austenitic, duplex | 600 180 14 20-35 | 0.03-0.06|0.04-0.08 | 0.05-010 | 0.06-010
and cast steel
ferritic / pearlitic 180 15 40-80 | 0.03-010 | 0.05-015 | 0.07-0147 [0.08-0.20
gray cast iron (GG) PERIIE / 260 16 4070 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
martensitic
JER - ferritic 160 17 40-95 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
pearlitic 250 18 50-95 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
leable cast iron ferritic 130 19 40-80 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
pearlitic 230 20 40-80 | 0.03-010 | 0.05-015 | 0.07-047 [0.08-0.20
luminum-wrought alloys | 1oL hardenable 60 21 80-150 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
hardenable 100 22 | 80150 | 0.03-010 | 0.05-015 | 0.07-017 [0.08-0.20
, | not hardenable 75 23 | 80-150 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
aluminum-  £12% Si hardenabl 90 24 | 80450 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
Castalloys : : araenable A b b A b 5 b b
>12% Si | high temperature 130 25 | 80450 | 0.03-010 | 0.05-015 | 0.07-017 | 0.08-0.20
>1% Pb free cutting 110 26 | 80150 | 0.03-010 | 0.05-015 | 0.07-017 [0.08-0.20
copper alloys brass 90 27 50-150 | 0.05-0.12 | 0.07-0.15 | 0.08-0.18 | 0.09-0.18
electrolytic copper 100 28 | 60160 | 0.05-015 | 0.07-018 [0.08-0.20[0.09-0.22
duroplastics, 70 Shore 29
) fiber plastics D
non metallic 55 Shore
hard rubber D 30
e baced annealed 200 31 10-20 | 0.02-0.04 | 0.03-0.06 | 0.04-0.07 | 0.04-0.08
high hardened 280 32 10-20 | 0.02-0.04]0.03-0.06 | 0.04-0.07 | 0.04-0.08
temperature . annealed 250 33 10-20 | 0.02-0.04 | 0.03-0.06 | 0.04-0.07 | 0.04-0.08
alloys E"asoer dCO hardened 350 34 1020 | 0.02-0.04]0.03-0.06 | 0.04-0.07 | 0.04-0.08
cast 320 35 10-20 | 0.02-0.04|0.03-0.06 | 0.04-0.07 | 0.04-0.08
pure 400 190 36 1020 |0.02-0.03]0.02-0.03]0.03-0.04 | 0.03-0.04
titanium alioys a'phﬁ;bdeetieac'j'oys’ 1050 310 37 10-20 |0.02-0.03 | 0.02-0.03 | 0.03-0.04 | 0.03-0.04
hardened 55 HRC | 38 1020 | 0.01-0.02 | 0.01-0.02 [ 0.02-0.03 | 0.02-0.03
hardened steel
hardened 60HRC | 39 1020 | 0.01-0.02 | 0.01:0.02 [0.02-0.03 | 0.02-0.03
chilled cast iron cast 400 40 10-20 | 0.01-0.02 | 0.01-0.02 [ 0.02-0.03 | 0.02-0.03
cast iron hardened 55HRC | 41 1020 | 0.01:0.02 | 0.01-0.02 [0.02-0.03 | 0.02-0.03

- For drill with lengh to diameter ratio larger than 6xD, reduce feed by 20%

- If the RPM exceeds 10,000, a dynamic balance should be done to the system

- Maximal radial and axial runout should not exceed 0.01 mm As a starting value, the middle of the recommended machining range
should be used, then (according to wear results), conditions can be changed in order to optimize performance.
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Recommended Machining Conditions for Solid Carbide Drills D3.0-20.0 mm

Cutting Feed (mm/rev) vs. Drill Diameter
Tensile Speed
o Strength | Hardness |Material | V.
(2] Material Condition | [N/mm?] HB No." | m/min @3-5 751-8 | 08412 | 012116 | J161-20
<0.25% C annealed 420 125 1 80-120 | 010-0.18 | 015-0.25 | 0.2-0.30 |0.20-0.35|0.25-0.40
non-alloy ~ 20.25% C annealed 650 190 2 80-110 | 0.10-018 | 015-0.25| 0.2-0.30 |0.20-0.35[0.25-0.40
SISl GITE ) sy o | [GHEIENCE BITE) | ooy 250 3 | 704100
cast steel, tempered
free cutting annealed 750 220 4 0.10-0.20( 0.15-0.28 | 0.2-0.35 [0.20-0.38|0.25-0.42
steel >0.55% C |quenched and 1000 300 5
tempered
low alloy and cast annealed 228 ;gg ? 70-90 | 010-048 | 045-0.25 | 0.2-0.30 [0.20-0.35(0.25-0.40
steel (less than 5% of - |quenched and ™50~ 300 8 | 60-80 | 010-018 | 015-0.25 | 0.2-0.30 |0.20-0.350.25-0.40
alloying elements) tempered
1200 350 9 50-70 [0.10-0.20]015-0.28 | 0.2-0.35 |0.20-0.38[0.25-0.42
: annealed 680 200 10 60-80 |010-0.20|0.15-0.28 | 018-0.35 [0.20-0.38|0.25-0.42
high alloyed steel, cast
steel and tool steel  [Auenchedand 325 11| 50-70 | 010-015 | 012-0.20 | 014-0.25 | 016-0.30 | 018-0.32
tempered
stainless steel mfaergr';i{ic 680 200 12 | 25-75 |0.04-010 | 0.05-015 | 0.05-018 [0.08-0.20| 010-0.20
and cast steel martensitic | 820 | 240 13| 2575 |0.04-0100.05-015 | 0.05-018 [0.08-0.20] 010-0.20
msloiniess steel austenitic, | g9 180 4 | 2575 0.04-010|0.05-015 | 0.05-018 [0.08-0.20| 010-0.20
and cast steel duplex
Sl 180 15 | 85-105 | 015-0.25|0.20-0.35[0.25-0.45/0.30-0.50|0.35-0.55
) pearlitic
gray cast iron (GG) hearlic /
" 260 16 75-90 |015-0.25[0.20-0.35/0.25-0.45(0.30-0.50|0.35-0.55
martensitic
nodular cast iron (GGG) gggrlltilt?c ;65% :;
— 65-80 |012-0.20|0.15-0.25 |0.20-0.35|0.25-0.40|0.30-0.45
malleable cast iron ferritic 130 L
pearlitic 230 20
aluminum- not 60 21 | 70300
el oy hardenable 0.10-0.25 | 0.15-0.35 |0.25-0.45[0.30-0.50|0.35-0.55
hardenable 100 22 70-200
not
‘ <12% Si hardenable 75 23 70-300 | 0.07-018 | 0.12-0.25 |0.20-0.35{0.25-0.45|0.30-0.50
U hardenable 90 24
cast alloys il
>12% Si 130 25
temperature
>1% Pb free cutting 110 26
copper brass 90 27
alloys electrolytic 100 8
copper
: QUropIaStlgs, 70 Shore D| 29
non metallic fiber plastics
hard rubber 55 Shore D| 30
Fe based annealed 200 31
high hardened 280 32
temperature annealed 250 33
alloys D&']Sédco hardened 350 34
cast 320 35
pure 400 190 36
Y alphatbeta
Al el alloys, 1050 310 37 | 15-35 |0.02-0.07|0.04-010|0.06-012 | 0.08-015 | 0.08-018
hardened
hardened steel hardened 55 HRC 38 40-70 [0.06-010]0.08-0.12 | 0.10-014 | 012-0.16 | 014-0.18
hardened 60 HRC 39
chilled cast iron cast 400 40
cast iron hardened 55 HRC 41
As a starting value, the middle of the recommended machining range should be used, then (according to wear results),
conditions can be changed in order to optimize performance.
» When using external coolant supply only, reduce cutting speed by 10%
» Use internal coolant supply when machining austenitic stainless steel
W=
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Recommended Machining Conditions for SCD-SXC Solid Carbide Drills

ISO

Cutting Diameter

Feed (mm/rev)

o
2l s
3| 5 3
6| = w | &
—_ v — 0
2| 2|2 2 =
Ll BE Em £ E
© > o &
Material Condition S| 22 |£T |35 E| 3050 51-8.0 81-10.0 101-16 161-20
<0.25% C annealed 1 420 | 125
>0.25% C annealed 2 | 650 | 190
&0y uenched and
steel and cast <0.55% C d 3| 850 | 250
tempered
steel, free
cutting steel annealed 4 | 750 | 220
>0.55% C o
o quenched and 5 | 1000 | 300 70-90
tempered
annealed 6 | 600 | 200 01-018 | 014-0.24 | 016-0.26 | 018-0.3 | 0.2-0.35
oos tan S of S e e
0 quenched an
alloying elements) tempered 8 | 1000 | 300
9 | 1200 | 350
high alloyed steel, cast annealed 10 €80 |200
steel and tool steel quenchedand | | 1150 | 325 /e
tempered
stainless steel ferritic/martensitic | 12 | 680 | 200
60-70 | 0.08-014 | 01-018 | 012-0.2 | 014-0.22 | 016-0.24
and cast steel martensitic 13| 820 | 240
SIENTIESS Siiee] austenitic, duplex | 14 | 600 | 180 | 55-65 | 0.06-014 | 0.08-016 | 01-018 | 012-02 | 014-024
and cast steel
ferritic / pearlitic | 15 180
ti GG iti
gray cast iron (GG) pearlitic / 6 260
martensitic
: ferritic 17 160 | 80-100 | 014-0.24 | 016-0.26 | 018-0.0.3 | 0.2-0.35 | 0.25-0.45
nodular cast iron (GGG) —
pearlitic 18 250
malleable cast iron ferritic 19 130
pearlitic 20 230
annealed 31 200
fe based 35-45 | 0.06-012 | 0.08-016 | 01-018 | 012-0.2 | 012-0.22
high hardened 32 280
temperature annealed 33 250
alloys E‘;:é dco hardened 34 350 | 30-40 | 0.06-012 | 0.08-016 | 01018 | 012-0.2 | 012-0.22
cast 35 320
pure 36| ;0 | 190
titanium alloys 35-45 | 0.06-012 | 0.08-016 | 01-018 | 012-0.2 | 012-0.22
alphatbeta alloys, 37 RM 310
hardened 1050

ISCAR



Recommended Machining Conditions for SCCD-ACP Solid Carbide Drills

. Cutting Diameter
Cutting
o| Material Speed Feed f, mm/rev
Q1 No. Material Material Condition | V., m/min 74-5 ?5.1-6 76.1-8 781-10 210412
<0.25% C annealed 80-140
non-alloy >0.25% C annealed 80-130
steel and o quenched and
cast steel, QR € tempered S0 0.25-0.45 | 0.30-0.55 | 0.35-0.60
frtee lcuttmg annealed 70-110
stee >0.55% C quenched and 015-0.25 | 0.20-0.35
50-90
tempered
annealed 80-120
low alloy steel and cast 70-110
steel (less than 5% of quenched and 0.25-0.40 | 0.30-0.50 | 0.35-0.55
alloying elements) tempered =0 D
40-70
high alloyed steel, cast annealed 50-90
e quenched and 40-80 015-0.20 | 0.20-0.30 | 0.25-0.35 | 0.30-0.45 | 0.35-0.50
tempered
ferritic/pearlitic 80-140
grey cast iron el 0.25-045 | 035-0.55 | 0.40-0.60 | 0.45-0.65
pearlitic 70-120
ferriti 80-120
nodular cast iron =il ,IF 0.20-0.30
pearlitic 70-10
— 0.20-0.40 | 0.30-0.50 | 0.35-0.55 | 0.40-0.60
: ferritic 80-120
malleable cast iron —
pearlitic 70-110

Recommended Machining Conditions for SCD-AH5 Solid Carbide Drills

o Cutting Speed Feed vs. Drill Diameter (mm/rev)

2] Material Hardness Material No. V¢ (m/min) 73-5 751-8 78112
hardened steel 50-55 HRC 38 25-40 0.04-0.07 0.05-0.08 0.06-0.10
hardened steel 56-60 HRC 39 15-25 0.03-0.06 0.04-0.07 0.05-0.08
hardened steel 61-70 HRC 39 10-15 0.02-0.04 0.03-0.05 0.03-0.05

Materials over 50 HRC must be used with external cooling while machining.
Use of semi-synthetic or emulsion with more than 6% oil concentration is highly recommended to extend tool life and hole quality.
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SOLID-DRILL Troubleshooting

Problem Cause Solution
chipping %n the chisel Poor clamping Check the clamping. Use hydraulic
edge

of the chuck.

Unsuitable cutting
conditions.
Chisel runout.

Workpiece movement.

clamping chuck, MAXIN power
chuck or a shrink system.
Decrease feed, increase coolant pressure.

Check or replace the clamping adaptation.
Increase workpiece chucking force.

chipping on the cutting
edges / built-up edge

Poor clamping
of the chuck.

Unsuitable cutting

conditions.
Insufficient coolant.

Rough application.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power

chuck or a shrink system.

Increase cutting speed, reduce feed rate.

Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add cooling jets.
Reduce feed rate by 30-50%
during entry and exiting.

excessive wear on the
cutting corners

Insufficient coolant.

Large runout.

Unsuitable cutting
conditions.
Rough application.

Poor clamping
of the chuck.

Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add coolant jets.
Check if the runout is within 0.02 mm
T.I.R. (radial & axial)

Reduce cutting speed, increase feed.

Reduce feed rate by 30-50%
during entry and exit.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power
chuck or a shrink system.

chipping on the lands

Workpiece movement.

Insufficient coolant.

Wrong drill.

Unsuitable cutting
conditions.

Increase workpiece chucking force.
Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add coolant jets.

Check drill type, drilling depth, cooling
system and workpiece material.
Increase feed. When spot

drilling, reduce feed.

ISCAR



Problem Cause Solution
hole diameter outof |, Jnsuitable cutting If hole size is too large, increase
tolerance conditions. cutting speed or reduce feed.

Poor clamping
of the chuck.

Large runout.

Worn out center
point (chisel).

If hole size is too small, reduce

cutting speed or increase feed.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power

chuck or a shrink system.

Make sure that the drill's runout is

within 0.02 mm (radial & axial).

Regrind cutting edge or replace the drill.

hole not straight o

Insufficient chip
evacuation.
Poor clamping
of the chuck.

Workpiece rigidity.
Worn out drill center
point (chisel).
Unsuitable cutting
conditions.

Use pecking cycle.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power
chuck or a shrink system.

Increase workpiece chucking force.
Regrind cutting edge.

Increase feed. When spot
drilling, reduce feed.

drill breakage R

d

Poor clamping
of the chuck.

Workpiece movement.
Wrong drill.

Insufficient coolant.

Unsuitable cutting
conditions.

Worn out drill center
point (chisel).
Insufficient chip
evacuation.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power
chuck or a shrink system.

Increase workpiece chucking force.
Check drill type and drilling depth,
cooling system and workpiece material.
Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add cooling jets.
Reduce feed.

Regrind cutting edge.

Use pecking cycle.
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L Problem Cause Solution
¥p) chipping on the cutting |, Poor clamping . Check the clamping and adaptation.
O comners of the chuck. Use hydraulic clamping chuck, MAXIN
o power chuck or a shrink system.
% . Workpiece movement. |. Increase workpiece chucking force.
o «  Wrong drill. . Check drill type and drilling depth,
1 cooling system and workpiece
<[ material. Possibly use longer drill.
a4 . Insufficient coolant. . Check cooling lubricant. Increase
% coolant pressure. In the case of
LLI external coolant supply, improve jet
Q) direction and add cooling jets.

. Unsuitable cutting . Check cutting parameters, and

conditions. possibly reduce feed.

. Worn out or broken
cutting corner.

Replace drill or regrind cutting edge.

problem: burrson exit |, nsuitable cutting . Reduce feed by 30-50% during exit.
conditions.
. Worn out drill. . Replace drill.
/L
rough surface finish |, Unsuitable cutting . Adjust feed to improve chip flow.
ha conditions.
. Large runout. . Make sure that the drill's runout is
within 0.02 mm (radial & axial).
. Chip jamming. . Reduce cutting speed.
. . . Increase coolant pressure.
. . . Apply pecking procedure.
deviation of hole position |, | grge runout. . Make sure that the drill runout is
within 0.02 mm (radial & axial).
. Poor stability. . Check and improve drill and
workpiece clamping rigidity.
. Rough application. . When drilling hard materials or
sloped surfaces, reduce feed by
30-50% during entrance.
. . . Use a short pilot drill with 140° point angle.

ISCAR




Pre-Thread Drilling
with Chamfering
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Pre-Thread Drilling / Drilling with Chamfering Drilling Stepped Holes

A large number of drilled holes require
chamfering. In some cases, the profile of
the required hole is more complex and
includes chamfering and counterboring.

A preparatory hole for threading is one of
the common uses for these holes. Despite
the fact that cutting internal threads is not
a complex technological operation, there
are some features for the preparation

of this procedure. In most cases, before
threading, it is necessary to drill a pre-hole
with a chamfer. Sometimes counterboring
is also required in addition to chamfering.

Therefore, it is recommended to accurately
determine the dimensions of the pre-hole
for threading and choose the right tool, for
which special tables of drill diameters for
threading are used. For each type of thread,
it is required to use the appropriate tool and
calculate the diameter of the preparation
hole. Keep in mind that if the diameters of
the pre-holes intended for threading are
chosen incorrectly, this can lead not only to
poor quality threads but also to breakage

of the threading tool. An additional example
of the use of holes with chamfering, or
holes with chamfering and counterboring,
are holes for screws, rivets, etc.

Hole with Chamfering

Hole with Chamfering
and Counterboring

Common Use

Deburring

Preparation for Threading

Flush Fastening for Bolts,
Screws, Nuts, Etc.

Reduced Stress Concentration

Bushing Placement

Cosmetic Enhancement

ISCAR



Combined Dirills

The most optimal solution for drilling
holes with chamfering, or holes with
chamfering and counterboring, is with

a combined drill. The combined drill is
designed for machining several different
drilling operations with one drill.

Using a combined drill greatly simplifies
the processing of holes with chamfering

and the processing of more complex holes,

including chamfering and counterboring.
The most obvious advantages
of the combined drill are:

Increasing productivity - by reducing
machine time, i.e., cancelling machine
time required to change tools and
reducing tool set-up time.

Reducing required tool stock.

The ability of drilling a more accurate hole
that contains elements such as chamfering
or chamfering and counterboring,

which is a significant reduction in

the coaxial deviations of the various

hole elements due to removing axis
movements of the table during regular
tools exchange inside the machine.

The combined drill is a great option that
does not change cutting tools but performs
operations such as drilling, chamfering,
and counterboring with one tool.
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ISCAR Product Family for Pre-Thread Drilling

Drilling with Chamfering, and Drilling
with Chamfering and Counterboring

ISCAR offers standard drills and special

tools for efficient drilling of pre-threading
holes, holes with chamfering, and holes
with chamfering and counterboring.

Pre-Threading Drilling and Drilling and Chamfering
Drilling Chamfering and Counter Boring
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Pre-Thread Assembled Combined Drills

Assembled combined drills belonging to the
Pre-Thread line carry two unique indexable
chamfering inserts and

interchangeable drilling heads.

The indexable chamfering inserts
placed symmetrically on the drill and
cutting forces are balanced for optimal
performance. This feature is especially
essential in through hole application.

The indexable chamfering inserts
were designed for chamfering and
counterboring on a wide range of
materials with optimal chip formation.

Pre-Thread Drilling

Blind Hole

Drilling with Chamfering
Drilling with Chamfering| and Counterboring

7/

Through Hole

Drilling with Chamfering
Drilling with Chamfering| and Counterboring

/)

The indexable chamfering inserts
designated AOMT ... are available with
two types of chipformers DT and HD. The
DT chipformer is suitable for machining
all kinds of materials, while the HD
chipformer is designed for machining

low carbon steel and soft materials.

PRE-THREAD DRILLING WITH CHAMFERING
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DT Chipformer

general use

for ISO — P/M/K/H/S materials

for medium up to high feed rates
L —open

H2 —low

L1 —medium

H1 —shallow

-

HD Chipformer

general use

for low up to medium feed rates
for ISO — P material

L - close
h2 - high
L1 - small
h1 — deep

=7

ISCAR

Assembled combined drills belonging
to the Pre-Thread line provides
geometric versatility by capability

of using a range of interchangeable
drilling heads on each drill body.

Drilling head replacement performs
quickly and easily thanks to self-clamping
mechanism, also no set-up is required
after drilling head replacement.

The pocket of the drill body can carry

various interchangeable drilling heads for
pre-threading operation according to the
requirements of different thread standards.



Related Drilling Heads for DCNT ...

ICP
Exchangeable SUMO-CHAM drilling
heads for machining ISO P materials.

ey,

ICM
Exchangeable SUMO-CHAM drilling heads
for machining ISO M and ISO S materials.

ICK
Exchangeable SUMO-CHAM drilling
heads for machining ISO K materials.

HCP-IQ
Exchangeable self-centering SUMO-CHAM drilling
heads, for machining ISO P and ISO K materials.

ICP-2M
Exchangeable double margin SUMO-CHAM
drilling heads, for machining ISO P materials
with high surface finish results.

QCP-2M
Exchangeable double margin, self-centering
SUMO-CHAM drilling heads, for ISO P
materials with high surface finish results.

ICK-2M
Exchangeable double margin SUMO-CHAM
Drilling heads, for machining ISO K materials
with high surface finish results.

@7“1

FCP
Exchangeable flat bottom SUMO-CHAM drilling
heads, for machining ISO P and ISO K materials.

Related Drilling Heads for DCT ...

IDI-SG
General use DCM drill heads.

IDI-SK
DCM drill heads for cast iron.

mmmmmmmmmmmmmm
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Assembled combined drills belonging to
the Pre-Thread line exist in two variations:
with straight flutes and with spiral flutes. Drill
with straight flutes designated DCT ... and
carry interchangeable CHAM-DRILL drilling
heads. Drill with spiral flutes designated
DCNT ... and carry interchangeable
SUMO-CHAM drilling heads. Straight flute
drills are designed with a central coolant
channel, while spiral fluted drills are
designed with spiral coolant channels.

The Tables Below Provide
Recommendations for Using

the Assembled Combined Drills
Belonging to the Pre-Thread Line.

DCNT ...

DCT ...




Pre-Thread DCT Metric Threads Recommended Diameters

8 8 8 8
(a] o o o
M B B ® | MHelicoil | 8
Drill Designation Dia. Range |Thread| I | MF Thread I |TRThread] T Thread I
M8 6.8 | MF8X0.75 | 720 | TR10X3 | 749
DCT 068-021-14B-M8  RS{OEVA-IC]
MF8X1 7.00

M10 | 8.5 MF10X1 8.99 [TR10X15| 8.60 M8 8.40
MF10X1.25 | 8.80
M12 | 10.2 MF11X1 10.00 | TR12X2 | 10.20 M10 10.50
MF12X1 | 10.99 | TR14X4 | 10.50
MF12X1.25 | 10.80
MF12X1.5 | 10.50
M14 | 12.0 MF13X1 | 12.00 | TR14X2 | 12.20 M12 12.50
MF14X1 | 12.99 | TR16X4 | 12.30
MF14X1.25 | 12.80
MF14X1.5 | 12.50
M16 | 14.0 MF14X1 | 14.00 | TR18X4 | 14.30 M14 14.99
DCT 140-039-18B-M16  WENXORZINC]S) MF16X1 | 14.99
MF16X1.5 | 14.50
M20 | 17.5 TR22X5 | 17.30
MF20X2 | 17.99
[plog B X (0R0Z:2: B2 SRV P 21.0-21.99 | M24 | 21.0 | MF22X1 | 21.00

DCT 085-026-14B-M10 [RepeioRRele

DCT 102-030-14B-M12  JICXOX[0Xe]e]

DCT 120-035-16B-M14 WPXeEPXCL)
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DCT 175-042-20B-M20 |[mVASHVACE

eeeeeeeeeeeee P




©
=
xx
L Inch Threads
L . . . . .
o & B & o
:E a A| UNC |A a a
< UNF | B| UNC | B| Helicoil | 3| BSW | 8| BSF | B
T Drill Designation Dia. Range| Thread | T | Thread | T | Thread | T | Thread | T | Thread | T
O DCT 085-026-14B-M10 [FEINCRE] Rl 15 UNCS/16-1g 4
T 24 18
E pToa b [P Hox R V1:EV VA 10.0-10.99 UN1C31/2_ 10.8 85\1/\9/2_10.5 BSF1/2-16/10.99
@ DCT 120-035-16B-M14 RPXOSWACIC] UN?29/16_12.3 BSI?:MG— 12.50
Z _
— DCT 140-039-18B-M16 (RZZXeRNele] SN 14.5
:j 18
E DCT 175-042-20B-M20 [yAEVA°E] UN::63 s 17.5
)
() Inch Threads
(] (] (] ©

xx a a 8| UNJF |8
I Dia. NPT | 8| BSF |Head| BSP |@| UNEF | 8| Helicoil | @
||_ Drill Designation Range | Thread | T | Thread |Dia. |Thread | T| Thread | T | Thread | T
L - ; ;
Y DCT 085-026-14B-M10 [RcloR:Rele] NP;;/S 8.5 G1/8-28(8.8 UNE3|;3/8 87 UNJ2|Z3/8 8.6
o

DCT 102-030-14B-M12 [[oXe5(eXc]s; BSF1/2-16]10.99

DCT 120-035-16B-M14 RS pACle) BSF12/16- 12.50

DCT 140-039-18B-M16 [ZXeNFXe[e) NP1TS3/8_ 14.5 UNE2|Z5/8_ 14.8 UNJ1|;5/8_ 14.5

DCT 175-042-20B-M20 RVASEVASK) NP,E/} 17.5 UNI;FO:%M_ 17.8

ISCAR




Pre-Threading Recommended Hole Diameters with DCNT Drills

T |8 K K K
o (a] [a) (a] (a]
E | 3 E: 8 | MHelicoil | @
Drill Designation Dia. Range| = I | MF Thread I |TRThread| T Thread I
65699 | M8 | 638
MF10x1 | 8.99
85-8.99 | MIO | 85 oo e TRIOXIS | 86
MFIx] | 10.0
MFI2x1 | 1099 | 22 | 102
eI RUPXCIELTSVIPI 10.0-10.99 | M12 | 10.2 MI0 | 10.5
MF12x.25 | 108 | o) | .oc
MF12x1.5 | 10.5
MF13x1 | 12.0
MFIax1 | 12.09 | |2 | 122
12.0-12.99 | M14 | 12.0 M12 | 125
MFI4x125 | 128 | . |
MF14x1.5 | 12.5
14.0
D IR CRIT R 14.0-14.99 | M16 [14.0 | MF16x1 | 1499 | TRISx4 | 143 | M14  |14.99
MF16x1.5 | 14.5
1701799 | M20 | 175 | MF20x2 | 1799 | TR22x5 | 173
e AN BTNV VY 2102199 | M24 | 21.0| MF22x1 | 21.0

8 8 8 8
[a) a a a
UNF B B BSW ® | BSF E
Drill Designation Dia. Range| Thread I |UNCThread| T Thread I | Thread I
DCNT 068-021-12A-M8 NSRSl
8.5-8.99 |UNF3/8-24| 8.5
DCNT 102-030-16A-M12  j[oXe[0Xc)] UNC1/2-13 | 10.8 | BSW1/2-12 [10.5 | BSF1/2-16 [10.99
12.0-12.99 UNC9/16-12| 12.3 BSF9/16-16| 12.5
oL\ T R0)ci= B [ [F0 14.0-14.99 | UNF5/8-18 | 14.5
17.0-17.99 | UNF3/4-16 | 17.5
DCNT 210-048-25A-M24 pANOS2AReE]
8 8 8 8
[a) a a a
Dia. NPT ® | BSP | ® ® | UNJF Helicoil | g
Drill Designation Range Thread I | Thread | T |UNEF Thread| T Thread I
DCNT 068-021-12A-M8 6.5-6.99
8.5-8.99 |NPT1/8-27| 8.5 | G1/8-28 | 8.8 |UNEF3/8-32| 8.7 | UNJF3/8-24 | 8.6
DCNT 102-030-16A-M12  [eXoSi[OX°]C)
12.0-12.99
oL\ R T R0)ci= R[50 N (S 14.0-14.99 |NPT3/8-18| 14.5 UNEF5/8-24(14.8| UNJF5/8-18 |14.5
17.0-17.99 |NPT1/2-14| 17.5 UNEF3/4-20|17.8
DCNT 210-048-25A-M24 PAROEVARCES

cccccccccccccc
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Explanation of Pre-Threading
Drills Description

Example:
IDCNT| |085]-{026]-| 12 || A |-|M10]
1 2 3 4 5 6

Basic Dimensions of Pre-Threading Dirills

DCT

1 Designation of Drill

DCNT — SUMO-CHAM pre-thread
drill with spiral flutes

DCT — CHAM-DRILL pre-thread
drill with straight flutes

H‘P'— L ez /<\STA,2

v
DCN-DCX J‘ir——ffﬂ—— ;%:—:%-:—:%Q)NMS
. % ’l
—2 N
LPR

le———— LU ——

LS
OAL

2 Minimum Pre-Thread Hole Diameter (DCN)

4 Connection Diameter Machine
Side (DCONMS)

'

{ | | DCONMS

¥

5 Shank Type
A— with flange, one flat shank
B— without flange, one flat shank

6 Adaptation for Thread Size

ISCAR

DCNT
L - bc.2 STA_2
v LA C)
povoox el TSSO | i
4 N
N
LU 1
LTA LS
OAL
DCN — minimum cutting diameter
DCN — maximum cutting diameter
DC_2 — counter bore cutting diameter

DCONMS — connection diameter
machine side

SDL — step diameter length

LS — shank length

LPR — protruding length

OAL — overall length

STA_2 — step included angle
SD_2 — step distance

PL — point length

FTDZ — adaptation for thread size



Chamfering Ring

ISCAR's chamfering rings designated RING
DCM... are additional elements that turn

the CHAM-DRILL line drills to combined
tools for drilling and countersinking. The
chamfering rings are easily assembled on
the CHAM-DRILL line drills, creating an
efficient and rigid tool. ISCAR’s chamfering
rings increase the versatility of CHAM-DRILL
line drills and save time spent on small
chamfering and deburring operations.

The ring carries an indexable
insert designated XOGX ... for
chamfering with an angle of 45° and
recommended depth of up to 2 mm.

ISCAR's chamfering rings, RING DCM...,

assembled on CHAM-DRILL line drills
with a diameter range of 10 to 20 mm.
The protrusion of the drill inserted into
the chamfering ring can be adjusted
for various drilling depths in blind

and through hole (table 3.4.).

PRE-THREAD DRILLING WITH CHAMFERING
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a4 N "
LLI Chamfering Ring - Position Range (mm)
LL
2 Drill Drill Body 3xD Drill Body 5xD
<[ Diameter L (min-max) L (min-max)

10 8-16 15-36
2__) 10.5 8-18 17-39

1" 8-19 18-41
I:E 1.5 8-21 20-44
— 12 8-22 21-46
; 125 8-24 23-49
@ 13 8-25 24-51
Z 13.5 8-27 26-54
— 14 9-29 28-57
! 14.5 9-30 29-60
E . 15 9-31 30-60
ay 9-33 32-65

11-35 34-69

<D[ 11-38 3474
L 11-42 41-80
Y : 11-45 44-85 Min. 1 mm
T he “L" dimension shown is relative to the common 1mm
|_ & ~ chamfer. Fo other sizes,gdjust “L" accordingly. :Z'
a R > 3




Chamfering Ring Assembly Instructions Note that before drilling it is
recommended to ensure:

. There is a very small gap between the
chamfer insert and the drill body, without
direct contact (i.e., the chamfer insert should
not be in contact with the drill body).

The cutting edge point (45°) is at the
same level as the flute edge.

Recommendation for Better Stability

2 Use 3xD drill instead of 5xD, if possible.

3 Mount the chamfering ring as close
as possible to the drill shank.

4 For better chamfering insert life, apply a
coolant to the chamfering insert, in addition
to the internal and/or external coolant.

5 A wider gap "X" between the drill and the
head size is preferred (i.e. for head 14.6 mm,
use body of 14 mm rather than of 14.5 mm). A
slightly larger “X" dimension can dramatically
increase the chamfering insert life.

V]

n Insert the chamfering ring on the drill (ﬂ 1
body and slide to the desired position(. \ .
\
B) Rotate the ring clockwise until the Q#E «
(maximize)
stopper engages the flute edge. i
B Tighten the ring screw according ™ The “L” dimension shown is relative to the common 1 mm

. . . chamfer. For other sizes, adjust “L” accordingly.
to the maximum tightening torque ! w

indicated on RING DCM spare parts.
ﬂ Mount the chamfering insert.
B Mount the CHAM-DRILL head.
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Explanation of Chamfering
Ring Description

Example:
| RINGDCM | [100]
1 2

1 Designation

RING DCM — chamfering ring mounted
on CHAM-DRILL line drills

2 Minimum Hole Diameter (DCN)

D? —— ]

Basic Dimensions of the Chamfering Ring

CHW

J LB L-
BD — body diameter
LB — body length

CHW — chamfer width

ISCAR



Chamfering Holder

ISCAR's chamfering holders, designated 30°, 45° and 60° chamfers around holes in

CHAM-RING ... were designed to offer the diameter range of 7.5 to 25.9 mm, using

standard chamfering options for producing ISCAR's standard UNI-CHAM-DRILL drill type.
SUMO ""CHAM UNICHAMDRILL
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CHAMRING
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CHAM-RING Body Construction

The CHAM-RING has two chamfering
inserts designated XCGT ... that provide

a balanced and smooth cut during the
chamfering operation for blind and through
hole applications. The unique design of
two chamfering inserts on the standard
CHAM-RING enables a combination
operation of drilling and chamfering.

A constant speed and feed can be
maintained during both operations, resulting
in high quality of both the hole and the
chamfer. The projection of the
UNI-CHAM-DRILL inserted into the
CHAM-RING can be adjusted for various
drilling depths (table 3.5.1) in blind

and through hole applications for the
standard 30°, 45° and 60° chamfers.

Chamfering Holder - Position Range (mm)

==
DCN/DCX - alE==41
A | =S
*SDL max L
Dril DCNS 3D DCM 3.5D DCNS 5D
Diameter DCN DCX L min L max L min L max L min L max
DC.. 075 75 79 127 18.6 12.4 219 15.7 33.6
DC.. 080 8 8.4 13.6 19.2 14 23 23.6 40.9
DC.. 085 8.5 8.9 12.3 211 151 26.6 18.7 381
DC.. 090 9 9.4 12.8 231 15.6 271 218 111
DC.. 095 9.5 9.9 12.2 22.8 17.2 292 26.8 422
DC.. 100 10 10.4 12.6 28.2 14.3 283 32.8 48.2
DC.. 105 10.5 10.9 13.9 29.8 14.4 294 317 50.8
DC.. 110 11 1.4 14.4 314 18 31 347 53.4
DC.. 115 1.5 1.9 141 314 15.6 331 34.0 54.4
DC.. 120 12 12.4 151 334 19.2 352 36.9 573
DC.. 125 12.5 12.9 15.6 35.8 19.3 373 40.6 60.8
DC.. 130 13 13.4 17.8 376 214 384 43.8 641
DC.. 135 13.5 13.9 161 38.2 19.5 395 42.8 65.2
DC.. 140 14 14.4 18.0 40.8 215 115 46.0 69.3
DC.. 145 14.5 14.9 16.4 397 201 421 453 68.7
DC.. 150 15 15.9 18.5 19 252 437 48.5 71.9
DC.. 160 16 16.9 26.2 51.6 26.3 493 58.2 83.6
DC.. 170 17 17.9 22.6 49.0 28.4 524 56.6 83.0
DC.. 180 18 18.9 251 525 31 57 611 88.5
DC.. 190 19 19.9 283 58.3 323 63.3 66.3 96.3
DC.. 200 20 20.9 383 68.4 36.6 671 783 108.3
DC.. 210 21 219 339 63.3 75.9 105.3
DC.. 220 22 229 373 66.7 813 10.7
DC.. 230 23 23.9 40.7 701 86.7 116.1
170 ISCAR




CHAM-RING Assembly Instructions Steps:
B Unscrew the CHAM-RING side locking
and chamfering insert screws.

B insert the proper UNI-CHAM-DRILL
into the CHAM-RING bore and push it
against the back adjustment screw.

B Slightly tighten the side locking screw
for initial contact with the
UNI-CHAM-DRILL clamping surface.

n In order to achieve a symmetrical
positioning of the chamfering inserts
and to avoid edge fracturing, clamp
the inserts gradually, alternating sides,
before the final tightening. Ensure a
tight clamping of the insert against the
side walls of the UNI-CHAM-DRILL
peripheral clearance guiding surfaces.

) clamp the CHAM-RING
inside the drill's pocket.

B Lastly, tighten the side clamping screw.

Clamp the required CHAM-DRILL head
size into the UNI-CHAM-DRILL pocket.
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Adjustment of UNI-CHAM-DRILL Steps:
Protrusion

ol

n Unscrew the chamfering insert screws.

a Remove the chamfering
inserts from their pockets.

) Unscrew the CHAM-RING
side locking screw.

) Remove the UNI-CHAM-DRILL
from the CHAM-RING holder.

B Adjust the inner axial stopper screw to
attain the required UNI-CHAM-DRILL
projection, by inserting a flat
screwdriver from the front or back
of the CHAM-RING bore.

3 insert the UNI-CHAM-DRILL
into the CHAM-RING bore.
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Slightly tighten the side locking screw
for initial contact with the
UNI-CHAM-DRILL clamping surface.

a Attach the chamfering inserts into both
pockets and tighten their clamping
screws. Ensure a tight clamping of the
insert against the UNI-CHAM-DRILL
peripheral clearance guiding surfaces.

) clamp the required CHAM-DRILL head
size onto the UNI-CHAM-DRILL pocket.

m Verify that the required projection
has been achieved.

ISCAR




Recommendation for Better Stability

2 ltis recommended to use the
same cutting conditions for both
chamfering and drilling operations.

3 For optimal chip formation and to
prolong chamfering insert edge life, it is
recommended to use external coolant
directed to the chamfering inserts, in
addition to the CHAM-DRILL's
internal coolant.

4 The UNI-CHAM-DRILL projection
should not be adjusted beyond the
peripheral clearance guide surfaces
on the UNI-CHAM-DRILL flutes.

5 The chamfering insert screws should not
be tightened before the initial tightening
of the CHAM-RING side clamping screw.
Incorrect drill orientation can lead to
breakage of the chamfering inserts.

In case vibrations occur during the
chamfering operation, it is recommended
to change the adapter to a more
rigid one. If the vibrations continue,
reduce the speed and increase the
feed (in the chamfering operation
only). This will reduce vibration
without reducing productivity.

In case vibrations occur during the
chamfering operation in a through
hole application, it is recommended
to reduce the speed.

The recommended chamfer size
should not be exceeded.
Chamfering inserts should not

be used for counterboring.

10 When machining the maximal chamfer

1

size, the recommended cutting
parameters must be reduced by 20%.
The chamfer size gets smaller
proportionally when a larger CHAM-DRILL
head is used. The maximal chamfer

size is obtained when using the

smallest CHAM-DRILL head.

PRE-THREAD DRILLING WITH CHAMFERING
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Explanation of a Chamfering
Holder Description

Example:
|CHAM-RING| (100 |-|WN32|-| 09 |
1 2 3 4

1 Designation
CHAM-RING — chamfering holder

2 Minimum Hole Diameter (DCN)

=1
%

3 Shank Type

WN32 — whistle notch shank with
a diameter of 32 mm

4 |nsert Size

06 — XCGT 06...
Q9 — XEGT 09...

Basic Dimensions of Chamfering Holder

DCN
DCX
DCONWS

DF

DC

LPR

LS
DCONMS

Whistle notch shank

DCONMS

drilling diameter minimum
drilling diameter maximum

connection diameter
workpiece side

flange diameter
cutting diameter
protruding length
shank length

connection diameter
machine side




SOLID-DRILL Solid Carbide Combined Drills
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The ultimate solution for machining The dimensions of the SCDT ...-M... solid
pre-threading small diameter holes is the carbide pre-thread drills are designed

use of solid carbide combined drills. Drills according to DIN 6537 and the step
belonging to the ISCAR SOLID-DRILL line length are according to DIN 8378. ISCAR's
and described as SCDT ...-M... solid carbide combined drills are capable
(Solid Carbide Drill Thread with of machining holes with chamfer or
corresponding M thread size) in the range counterbore holes in one operation.

of 2.5-8.5 mm, which are compatible They provide maximum hole quality, reliable
with ISO M thread standard "M3" to performance, and economic output.

“M10" pre-thread hole dimensions.

v

eeeeeeeeeeeeee

cr-{?@g PA Y4 [Ty

-



PRE-THREAD DRILLING WITH CHAMFERING

SCDT ...-M... Drills - Main
Design Characteristics:

Internal coolant channels

“m7" outer cutting drill point and
step diameter tolerance

Round shank according to “h6" tolerance
Right-hand cut

140° head point angle

30° spiral flute helix

45° step

Standard back taper

Reinforced web thickness

Straight cutting edge and pinpointed chisel
geometry for
ISO - P, M, K materials machining

Submicron ICO8 substrate
with 10% cobalt content

Latest IC900 TiAIN PVD coated grade

Recommendation for Better Stability

Use external coolant in addition to

the SCDT ...-M... internal coolant for

achieving prolonged edge life.

Use pre-thread solid carbide drills in

rotating or stationary applications with

a maximum of 0.02 mm outer cutting

points or chisel runout for optimal

performance. Larger runout will influence

drill performance and hole quality.

In case of a stationary application,

clamp the drill in an orientation that

directs both outer cutting points

parallel to the machine’s X-axis.

On stationary (lathe) applications,

if there are misalignment problems

use alignment devices such as the

ISCAR /ETM GYRO device.

The SCDT ...-M... drills are

recommended to be clamped into

ISCAR tooling systems such as:

. SHORT-IN collet chuck adapters
with AA super precision

. Power chuck adapters

. Hydraulic adapters

. Shrink collets or adapters




Explanation of Solid Carbide
Combined Drills Description

Example:

. Designation
SCDT — Solid Carbide Drill Thread

2 Drill Diameter (DC)
cESSS ]

.Step Diameter Lendth (SDL)
- SDL——‘

4 Shank Size (DCONMS)

T
DCONMShe
]

. For Thread Diameter Size

Basic Dimensions of Solid Carbide
Drills with Chamfer Geometry

DC_2m7

DC
SDL
DCONMS

DC_2
PL

LU
LCF
OAL
LS

LS

drilling diameter

step diameter maximum

connection diameter
machine side

drilling diameter
point length
usable length
length chip flute
overall length
shank length

T
DCONMShe

PRE-THREAD DRILLING WITH CHAMFERING



SOLID-DRILL Regrinding Instructions

The solid carbide combined drills can be
re-sharpened and re-coated at least 10 times.

45°
7° spiral relief

n Primary Clearance

3] Chisel
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a® D Range

100 3048

105 49-10

10.1-20

B Edge Preparation

D Range

0.02 0.8-6.0

0.03 6.1-18.0

0.04 18.1>UP

Notes:

. Recommended for each grinding operation:
rotate the drill 180° and repeat the grinding procedure.

. Grinding wheel recommended specifications:
. Diameter grinding wheel: GA2.
. Grinding wheel bond: Synthetic resin.
. Grit size: 325/400 mesh (45/38).
. Diamond concentration: C-75 (3.3 carat/cm3).
. Cutting fluid emulsion 3%.

ISCAR




The main parameters of cutting conditions The cutting conditions must be chosen
in drilling are cutting speed and feed. The in a way to save the tool from premature
value of cutting speed depends directly on wear while considering maximum
the drilling depth while the value of feed productivity. The table below shows the
directly depends on the drill diameter. initial recommended cutting conditions.
m | g Feed (mm/rev) Vs. Drill Diameter
I o @
s @ Zl &g
2BEl ¢ |2 PE
255 T |3 EE
] Material Condition CHEZ I || 0S| 035 | @518 | ¥8112 | D124-16 | 3161-20
<0.25% C annealed 420 125 | 1 [80-120{ 010-018 [0415-0.25] 0.2-0.30 [0.20-0.35/0.25-0.40
”f”‘la”oé’ , 2025%C annealed 650 | 190 |2 [80-110]0.0-0.8 |045-0.25] 0.2-0.30 [0.20-0.35/0.25-0.40
itiz af[‘eecas <0.55% C| quenched and tempered | 850 | 250 | 3 |70-100
cuttin annealed 750 220 |4 010-0.20{015-0.28| 0.2-0.35 |0.20-0.38|0.25-0.42
gsteel  >055%C
quenched and tempered | 1000 300 |5
low alloy and cast annealed ggg 3(7)(5) ? 70-90 | 010-018 |015-0.25| 0.2-0.30 [0.20-0.35(0.25-0.40
Oy
Zf@‘;'ié'gsjléﬁgnif’ Of | quenched and tempered | 1000 | 300 | 8 |60-80] 010-018 |015-0.25] 02-0.30 [0.20-0.35/0.25-0.40
1200 | 350 |9 |50-70[010-0.20|015-0.28] 0.2-0.35 |0.20-0.38]0.25-0.42
high alloyed steel, cast annealed 680 | 200 [10[60-80[010-0.20|045-0.28|0.8-0.35 [0.20-0.38]0.25-0.42
steel and tool steel quenched and tempered | 1100 | 325 | 11 [50-70 | 010-015 |012-0.20|0.14-0.25 |016-0.30| 018-0.32
stainless steel ferritic / martensitic 680 200 [12 | 25-75]0.04-010]0.05-0.15]0.05-0.18]0.08-0.20]0.10-0.20
and cast steel martensitic 820 240 [13]25-75[0.04-010]0.05-015]0.05-0.18]0.08-0.20]0.10-0.20
j stoinless steel austenitic, duplex 600 | 180 |14|25-75[0.04-0100.05-015[0.05-018/0.08-0.20{010-0.20
and cast steel
ray cast iron (GG) ferritic / pearlitic 180 |15 |85-105]|015-0.25|0.20-0.35/0.25-0.45(0.30-0.50/0.35-0.55
gray pearlitic / martensitic 260 |16 ]75-90 |015-0.25|0.20-0.35/0.25-0.45(0.30-0.50/0.35-0.55
nodular cast iron (GGG) fs;rrl;[ilt?c ;i% g
peart 65-80 |012-0.20|015-0.25(0.20-0.35|0.25-0.40|0.30-0.45
malleable cast iron iEmile GO
pearlitic 230 |20
) not hardenable 60 21[70-300
aluminum-wrought alloys hardenable 100 12270200 0.10-0.25[015-0.35(0.25-0.45|0.30-0.50]0.35-0.55
‘ o o not hardenable 75 |23[70-300[0.07-018]0.12-0.25[0.20-0.35/0.25-0.45|0.30-0.50
aluminum- <12% Si
cast alloys hardenable 90 24
>12% Si high temperature 130 |25
>1% Pb free cutting N0 |26
copper alloys brass 90 |27
electrolytic copper 100 |28
non metallic duroplastics, fiber plastics 29
hard rubber 30
annealed 200 |31
high Fe based hardened 280 |32
temperature Nior C annealed 250 [33
alloys béfer g ° hardened 350 |34
cast 320 |35
pure RM 400 36
titanium alloys elphatbeta aloys. —lam 1050 37| 15-35 [0.02-0.07/0.04-010|0.06-0.12|0.08-015(0.08-018
e ] hardened 55 HRC |38 40-70 |0.06-010[0.08-012| 010-014 | 012-016 | 014-018
hardened 60 HRC|39
chilled cast iron cast 400 (40
cast iron hardened 55 HRC| 41

As a starting value, the middle of the recommended machining range should be used, then (according to wear results),
conditions can be changed in order to optimize performance.

- When using external coolant supply only, reduce cutting speed by 10%

« Use internal coolant supply when machining austenitic stainless steel

Member IMC Group
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Recommended Machining Conditions for Solid Carbide Drills D=0.8-2.9 mm

@ é; Feed (mm/rev) Vs. Drill Diameter
w | Z o
+BE| & |E|p3E
o 25El T |2 EQE
@ Material Condition CHZ| T |=|CHE| 00814 | 01519 | 02-24 | 02529
<0.25% C annealed 420 | 125 | 1| 50-100 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
non-alloy >0.25% C annealed 650 | 190 |2 | 40-100 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
ztgg:’afpedeca“ <0.55% C| quenched and tempered | 850 | 250 | 3 | 40-85 | 0.03-040 | 0.05-045 | 0.07-017 | 0.08-0.20
cutting steel s 550 annealed 750 | 220 | 4| 40-85 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
quenched and tempered 1000 300 | 5| 40-85 |0.03-0.10 | 0.05-0.15 | 0.07-0.17 {0.08-0.20
annealed 600 | 200 |6 | 40-75 |0.03-010 | 0.05-015 | 0.07-017 [0.08-0.20
low alloy and cast 930 | 275 | 7| 40-60 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
steel (less than 5% of
alloying elements) quenched and tempered | 1000 | 300 |8 | 40-60 |0.03-010 | 0.05-015 | 0.07-0.7 |0.08-0.20
1200 | 350 |9 | 40-60 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
high alloyed steel, cast annealed 680 | 200 |10| 30-50 |0.03-0.0 | 0.05-015 | 0.07-017 |0.08-0.20
steel and tool steel quenched and tempered | 100 | 325 | 11| 30-50 |0.03-010 | 0.05-045 | 0.07-017 |0.08-0.20
stainless steel ferritic / martensitic 680 | 200 |12| 20-35 |0.03-0.06|0.04-0.08 | 0.05-0.10 | 0.06-0.10
and cast steel martensitic 820 | 240 [13| 20-35 |0.03-0.06(0.04-0.08 | 0.05-010 | 0.06-0.10
j Stoiniess steel austenitic, duplex 600 | 180 |14| 2035 [0.03-0.06|0.04-0.08|0.05-010 | 0.06-010
and cast steel
aray castiron (GG) ferritic / pearlitic 180 |15| 40-80 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
pearlitic / martensitic 260 |16| 40-70 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
R —— ferritic 160 |17| 40-95 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
pearlitic 250 |[18| 50-95 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
- lleablo cast iron ferritic 130 19| 40-80 |0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
pearlitic 230 |20| 40-80 |0.03-010 | 0.05-015 | 0.07-017 |[0.08-0.20
T not hardenable 60 | 21| 80-150 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
hardenable 100 [22] 80-150 | 0.03-0:10 | 0.05-0.5 | 0.07-017 |0.08-0.20
_ not hardenable 75 [23] 80-150 | 0.03-010 | 0.05-015 | 0.07-0.7 |0.08-0.20
Ul <12% S hardenabl 90 |24] 80150 [ 0.03-010 | 0.05-015 | 0.07-017 [0.08-0.20
cast alloys ardenave - : - - - - - -
>12% Si high temperature 130 |25| 80-150 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
>1% Pb free cutting 110 |26| 80-150 | 0.03-010 | 0.05-015 | 0.07-017 |0.08-0.20
copper alloys brass 90 |27] 50-150 | 0.05-012 | 0.07-015 | 0.08-0.18 | 0.09-0.18
electrolytic copper 100 |28] 60-160 | 0.05-0.15 | 0.07-0.18 |0.08-0.20{0.09-0.22
duroplastics, fiber plastics 29
non metallic
hard rubber 30
Fe based annealed 200 |31| 10-20 [0.02-0.04[0.03-0.06|0.04-0.07 | 0.04-0.08
high hardened 280 |32] 10-20 |0.02-0.04|0.03-0.06 |0.04-0.07 | 0.04-0.08
temperature ) annealed 250 |33] 10-20 [0.02-0.04|0.03-0.06|0.04-0.07|0.04-0.08
alloys E;Ser ch hardened 350 |34| 10-20 |0.02-0.04|0.03-0.06 |0.04-0.07 | 0.04-0.08
cast 320 |35| 10-20 |0.02-0.04|0.03-0.06 |0.04-0.07 | 0.04-0.08
el pure RM 400 36| 10-20 [0.02-0.03[0.02-0.03|0.03-0.04|0.03-0.04
alphatbeta alloys, hardened |RM 1050 37| 10-20 [0.02-0.03|0.02-0.03|0.03-0.04 | 0.03-0.04
hardened 55 HRC|38| 10-20 |0.01-0.02 | 0.01-0.02 |0.02-0.03|0.02-0.03
hardened steel
hardened 60 HRC|39| 10-20 |0.01-0.02 | 0.01-0.02 [0.02-0.03|0.02-0.03
chilled cast iron cast 400 |40| 10-20 |0.01-0.02 | 0.01-0.02 |0.02-0.03|0.02-0.03
cast iron hardened 55 HRC| 41| 10-20 |0.01-0.02 | 0.01-0.02 [{0.02-0.03{0.02-0.03

- For drill with lengh to diameter ratio larger than 6xD, reduce feed by 20%

- If the RPM exceeds 10,000, a dynamic balance should be done to the system

« Maximal radial and axial runout should not exceed 0.01 mm

« As a starting value, the middle of the recommended machining range should be used, then (according to wear results),
conditions can be changed in order to optimize performance.

180 ISCAR




Recommended Machining Conditions for Solid Carbide Drills D=3.0-20.0 mm

s Feed (mm/rev) Vs. Drill Diamete
2 m (S|
g I ol &
b | 8 |Z|0s
2E g |2 2E
o ZE| T | gE
2 Material Condition e Z T (=S| 0> | @235 | 2518 | 8112 | ?124-16 | 9161-20
menllsy <0.25% C annealed 420 125 | 1 |80-120( 0.10-0.18 [0.15-0.25| 0.2-0.30 |0.20-0.35/0.25-0.40
steel and >0.25% C annealed 650 190 | 2 |80-110 0.10-018 [0.15-0.25| 0.2-0.30 [0.20-0.35/0.25-0.40
cast steel, <0.55% C| quenched and tempered 850 250 | 3 [70-100
free cutting annealed 750 220 | 4 0.10-0.20{0.15-0.28| 0.2-0.35 [0.20-0.38[0.25-0.42
steel >0.55% C
quenched and tempered 1000 300 |5
annealed 600 200 | 6
low alloy and cast 930 S BE 70-90 | 0.10-0.18 |0.15-0.25| 0.2-0.30 [0.20-0.35(0.25-0.40
steel (less than 5% of
alloying elements) quenched and tempered 1000 300 | 8 |60-80|0.10-0.18|0.15-0.25| 0.2-0.30 [0.20-0.35(0.25-0.40
1200 350 | 9 |50-70(0.10-0.20|0.15-0.28| 0.2-0.35 [0.20-0.38(0.25-0.42
high alloyed steel, cast annealed 680 200 |[10]60-80(0.10-0.20|0.15-0.28|0.18-0.35[0.20-0.38(0.25-0.42
steel and tool steel quenched and tempered 1100 | 325 |11 |50-70|010-015 |042-0.20|0.14-0.25|0.16-0.30|018-0.32
stainless steel ferritic / martensitic 680 200 |[12]25-75]0.04-0.10|0.05-0.15|0.05-0.18(0.08-0.20|0.10-0.20
and cast steel martensitic 820 240 |13 25-75[0.04-0.10{0.05-0.15|0.05-0.18(0.08-0.20[0.10-0.20
M| steinless steel austenitic, duplex 600 | 180 |14|25-75 [0.04-010|0.05-015]0.05-0180.08-0.20{010-0.20
and cast steel
; ferritic / pearlitic 180 | 15|85-105[0.15-0.25(0.20-0.35(0.25-0.45(0.30-0.50/0.35-0.55
gray cast iron (GG) — —
pearlitic / martensitic 260 |16 |75-90 |015-0.25]0.20-0.35|0.25-0.45|0.30-0.50|0.35-0.55
ferritic 160 |17
nodular cast iron (GGG) il _I,
pearlitic 250 |18
— 65-80(0.12-0.20{0.15-0.250.20-0.35/0.25-0.40{0.30-0.45
malleable cast iron feritic 150 119
pearlitic 230 |20
i . t hardenabl 60 |21]70-300
aluminum N Mafoerabe 010-0.25|015-0.35(0.25-0.45(0.30-0.50/0.35-0.55
wrought alloys hardenable 100 |22[70-200
o o not hardenable 75 |23[70-300[0.07-0.18|0.12-0.25 [0.20-0.35/0.25-0.45|0.30-0.50
aluminum-  <12% Si
hardenable 90 |24
cast alloys
>12% Si high temperature 130 |25
>1% Pb free cutting "0 (26
copper alloys brass 90 |27
electrolytic copper 100 |28
) duroplastics, fiber plastics 29
non metallic
hard rubber 30
Fe based annealed 200 |31
high hardened 280 |32
temperature annealed 250 |33
alloys NieirCo hardened 350 |34
based
cast 320 |35
o pure RM 400 36
titanium alloys
alphatbeta alloys, hardened |RM 1050 37| 15-35 [0.02-0.07/0.04-0.10|0.06-0.12|0.08-0.15|0.08-0.18
hardened steel hardened 55 HRC| 38| 40-70 |0.06-0.10|0.08-0.12| 0.10-0.14 | 012-0.16 | 0.14-0.18
hardened 60 HRC|39
chilled cast iron cast 400 |40
cast iron hardened 55 HRC| 41

As a starting value, the middle of the recommended machining range should be used, then (according to wear results),

conditions can be changed in order to optimize performance.
« When using external coolant supply only, reduce cutting speed by 10%
« Use internal coolant supply when machining austenitic stainless steel

Member IMC Group
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Troubleshooting

Problem Cause. Solution.
Chipping zn the chisel Poor clamping Check the clamping. Use hydraulic
edge

S

of the chuck.

Unsuitable cutting
conditions.
Chisel runout.

Workpiece movement.

clamping chuck, MAXIN power
chuck or a shrink system.
Decrease feed, increase coolant pressure.

Check or replace the clamping adaptation.
Increase workpiece chucking force.

Chipping on the cutting
edges / built-up edge

S

Poor clamping
of the chuck.

Unsuitable cutting

conditions.
Insufficient coolant.

Rough application.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power

chuck or a shrink system.

Increase cutting speed, reduce feed rate.

Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add cooling jets.
Reduce feed rate by 30-50%
during entry and exiting.

Excessive wear on the
cutting corners

Insufficient coolant.

Large runout.

Unsuitable cutting
conditions.
Rough application.

Poor clamping
of the chuck.

Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add coolant jets.
Check if the runout is within 0.02

mm T.L.R. (radial & axial).

Reduce cutting speed, increase feed.

Reduce feed rate by 30-50%
during entry and exit.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power
chuck or a shrink system.

Chipping on the lands

Workpiece movement.

Insufficient coolant.

Wrong drill.

Unsuitable cutting
conditions.

Increase workpiece chucking force.
Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add coolant jets.

Check drill type, drilling depth, cooling
system and workpiece material.
Increase feed. When spot

drilling, reduce feed.

ISCAR



Problem Cause. Solution.
Hole diameteroutof |, Unsuitable cutting If hole size is too large, increase
tolerance conditions. cutting speed or reduce feed.

7

Poor clamping
of the chuck.

Large runout.

Worn out center
point (chisel).

If hole size is too small, reduce

cutting speed or increase feed.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power

chuck or a shrink system.

Make sure that the drill's runout is

within 0.02 mm (radial & axial).

Regrind cutting edge or replace the drill.

Hole not straight .

Insufficient chip
evacuation.
Poor clamping
of the chuck.

Workpiece rigidity.
Worn out drill center
point (chisel).
Unsuitable cutting
conditions.

Use pecking cycle.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power
chuck or a shrink system.

Increase workpiece chucking force.
Regrind cutting edge.

Increase feed. When spot
drilling, reduce feed.

Drill breakage .

-

Poor clamping
of the chuck.

Workpiece movement.
Wrong drill.

Insufficient coolant.

Unsuitable cutting
conditions.

Worn out drill center
point (chisel).
Insufficient chip
evacuation.

Check the clamping. Use hydraulic
clamping chuck, MAXIN power
chuck or a shrink system.

Increase workpiece chucking force.
Check drill type and drilling depth,
cooling system and workpiece material.
Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add cooling jets.
Reduce feed.

Regrind cutting edge.

Use pecking cycle.

eeeeeeeeeeeeee

O
=
o
L]
L
p=
<
I
O
1
=
=
©)
Z
—
—
o
A
O
<L
L]
o
1
k-
L]
o
o




O,
=
o
L
L
p=
<
I
O
I
=
=
©
Z
—
—
o
A
QO
<L
L]
o
1
k-
L]
o
o

Problem

Cause.

Solution.

Chipping on the cutting
corners

Poor clamping
of the chuck.

Workpiece movement.
Wrong drill.

Insufficient coolant.

Unsuitable cutting
conditions.

Worn out or broken
cutting corner.

Check the clamping and adaptation.
Use hydraulic clamping chuck, MAXIN
power chuck or a shrink system.
Increase workpiece chucking force.
Check drill type and drilling depth,
cooling system and workpiece
material. Possibly use longer drill.
Check cooling lubricant. Increase
coolant pressure. In the case of
external coolant supply, improve jet
direction and add cooling jets.
Check cutting parameters, and
possibly reduce feed.

Replace drill or regrind cutting edge.

Problem: Burrs on exit

2

Unsuitable cutting
conditions.

Worn out drill.

Reduce feed by 30-50% during exit.

Replace drill.

Rough surface finish
Ra

Unsuitable cutting
conditions.
Large runout.

Chip jamming.

Adjust feed to improve chip flow.

Make sure that the drill's runout is
within 0.02 mm (radial & axial).
Reduce cutting speed.

Increase coolant pressure.

Apply pecking procedure.

Deviation of hole position

Large runout.
Poor stability.

Rough application.

Make sure that the drill runout is

within 0.02 mm (radial & axial).

Check and improve drill and

workpiece clamping rigidity.

When drilling hard materials or

sloped surfaces, reduce feed by

30-50% during entrance.

Use a short pilot drill with 140° point angle.

ISCAR
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Spot Drilling

Drilling an accurate hole is not always
easy and can often be accompanied with
difficulties. Material behavior, surface
irregularities and drill point geometry can
be factors leading to inaccurate holes. The
purpose of spot drilling is to create a small
divot to correctly locate the center of a
drill when initiating a plunge. A spot drill,
when used correctly will greatly reduce the
chances of drill walking and help provide
a more efficient and accurate hole.

The initial contact of the drill with the
workpiece is one of the important
factors in drilling. In most cases, it is
recommended that the central protrusion
(chisel edge) of the drill is the first

point of contact with the workpiece.

Therefore, the spot drill should have a
slightly larger point angle than the drill used.

If the angle of the spot hole is smaller than
the drill point angle, then the drill can be
damaged due to shock loading when the
outer portion of its cutting surface contacts
the workpiece before the drill chisel edge.

Using a spot hole angle equal to
the drill point angle is acceptable,
but far from optimal.

Figure 4.1 illustrates the described effect.
For the top image named 'Proper Spot
Angle’, a drill is entering a previously drilled
spot with a slightly larger angle than its
point. For the image marked ‘Improper Spot
Angle’, a drill is approaching an area with
an angle that is far too small for its point.

In addition to its primary purpose, the spot
drill can be used for countersink, chamfer
milling, and deburring operations, Figure 4.2.

ISCAR

Figure 41
Proper Spot Angle
e
spot hole angle | > | drill point angle

Acceptable Spot Angle

spot hole angle = drill point angle

Improper Spot Angle

spot hole angle < drill point angle

Figure 4.2

Spot Prior to Drilling

Chamfering Left
After Drilling




The spot drill has a short and thick shape.

These small drills are designed to be
extremely rigid so they can pinpoint the
location of the required hole. The spot
drill is also characterized by a thin web at
the point to prevent drill walking during
machining. It is important to know that a
spot drill has no land or body relief and is
not designed to drill past the depth of the
point angle, which is just enough to drill

a "detent” or "dimple” in the workpiece.

!

thick shape €

i

ri short length

thin web

SPOT DRILLING AND CHAMFERING




Spot Drilling vs Pre-Drilling

In some cases, the most common way to Preparing Operation

create a correct drill center location at the Spot Drilling Pre-Drilling
start of a plunge initiation is by spot drilling
or pre-drilling. The dilemma often arises,
which of these methods is preferable?
Whether to create a pre-drilled hole

using a short drill bit with a diameter
similar to the required diameter or to
create a dimple using a spot drill?

The answer is not always clear and
depends on various parameters such as:
availability of the tool in stock, workpiece
form, workpiece material, requested hole
requirements, machine center accuracy,
operation stability, etc. Therefore, to select
the correct method, it is necessary to
consider each specific case separately.

Final Operation

SPOT DRILLING AND CHAMFERING




The ISCAR Product Family for Spot Drilling

ISCAR provides various solutions for Spot Drilling
spot drilling in the following design

configurations: replaceable MULTI-MASTER

heads and solid carbide drills. In
addition to spot drilling, these tools
are suitable for countersinking, milling
chamfers and removing burrs.
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MULTI-MASTER is a modular system
containing a family of tools with shanks
and unique interchangeable cutting heads
for a variety of machining applications,
among others, for drilling operations.

The MULTI-MASTER design approach
is based on a special thread profile
system (T-thread) accurately located at a
short, precise taper and face contact.

The MULTI-MASTER drilling head has a
cutting part and a back connection with an
external thread and taper that screws into a
shank with the corresponding internal thread
and taper. The drilling head is finally secured
when the back face of the head’s cutting
part makes contact with the shank face.

This principle of coupling ensures
straight and rigid clamping of a wide
range of interchangeable heads.

ISCAR

MULTI-MASTER tools meet the requirement
of high accuracy because the geometry
is finished by precise grinding, and the
connection guarantees high concentricity
within a very close limit. In addition, the
tools are simple to operate since the
heads are quickly replaced by easy
rotation of an applied key. Moreover,
they conform to strict repeatability
requirements and replacing the heads
does not require additional adjustment.

The basic concept of the MULTI-MASTER
family is that a shank can carry heads of
different shapes and accuracy, allowing
dramatic increase of tool versatility and
fewer needs for special tools. Resharpening
of cutting edges is no longer needed
because a worn-out cutting head is simply
replaced. The family renders a possibility
of numerous tools by an unlimited
combination of the heads and the shanks,
which answers any machining requirements
and reduces procurement costs.



Interchangeable Heads

F h_

Adapters

MM-FLEX-FIT

gn

Rl

=

MM-MM

TERERERERE

e
M o —

Shanks

Features

Modular system reduces stock cost by
using the same head with different shank
options. Enables machining with larger
overhang. Same head can be mounted
on metric and inch combinations.
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MULTI-MASTER for Spot Drilling

There are two kinds of MULTI-MASTER
heads intended for spot drilling:
MM ECD and MM HCD. Each type of

drilling head has its own characteristics.

The MM ECD heads were originally
designed for spot drilling with various
point angles, whereas MM HCD heads
were designed with point angles

that match countersink standards:
ANSI B18.3, ISO 5856, DIN EN

4072, 1S 15437, MIL-STD-40007.

ISCAR

THSZMS




The interchangeable MM ECD heads with
MULTI-MASTER connection are intended
mainly for spot drilling to accurately locate a
hole without using guide bushing or
pre-drilling operations.

In the MULTI-MASTER standard product
line, heads MM ECD are available

with a point angle of 90° and 145°.

The MM HCD heads ware designed for
a high chip load and suitable for most
types of materials. Optional features of the
MM ECD heads are milling chamfering,
countersinking, and deburring.

eeeeeeeeeeeeee
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Explanation of Drilling Heads
MM ECD Description

Example:
[MMECD | [10]x[1a5] - [ 2 [T06]
1 2 3 4 5

1 Designation of the Drilling Head

MM ECD - interchangeable head for
spot drilling, chamfering and
countersinking with
MULTI-MASTER connection

2 Cutting Diameter Maximum (DC)

P

4 Number of Cutting Edges

5 MULTI-MASTER Connection Size

ISCAR

Basic Dimensions of Drilling
Heads MM ECD

LPR ————>
THSZMS

T

DC s

DC — cutting diameter

LPR — protruding length

THSZMS - connection thread
designation

SIG — point angle



In the MULTI-MASTER standard product
line, MM HCD heads have point angles
of 60°, 80°, 90°, 100° and 120°. Such a
variety relates mainly to the requirements
of different standards for chamfers and
countersinks for fasteners. For example,
metric countersunk screws require a

90° countersink, but American National
countersunk screws require 80° and
aerospace rivets 100°. A typical chamfer
features a 45° chamfer angle, although
30° and 60° chamfers are also common.
This multiformity of required generated
profiles defines the functional capabilities
of the heads and explains their variety.

Although the MM HCD head was designed

for a moderated chip load, this tool
may also be suitable for spot drilling.

Chamfering

Drllllng

g% |

Explanation of Drilling Heads
MM HCD Description

Example:
|MMHcD | [100] - [120] - | 2 [T06]
1 2 3 4 5

1 Designation of the Drilling Head

MM HCD - interchangeable 2 flute head
for chamfering, countersinking
and spot drilling with
MULTI-MASTER connection

2 Cutting Diameter Maximum (DCX)

il

|

4 Number of Cutting Edges

5 MULTI-MASTER Connection Size

cccccccccccccc
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Basic Dimensions of Drilling
Heads MM HCD

THSZMS
S -
DCONMS
Q| e
DC — cutting diameter
DCX — cutting diameter maximum
LF — functional length
LU — usable length
APMX — depth of cut maximum

DCONMS - connection diameter
machine side

THSZMS - connection thread designation
KAPR — point angle
ISCAR

Usable Information

MM HCD drilling heads with a point angle
of 80° were designed mainly for the
countersink according to standard

ANSI B18.3 that define hexagon and spline
socket flat countersunk head cap screws.

e

The MM HCD heads with a point angle of
100° were designed mainly for countersink
holes for head cap screws according to
ISO 5856, DIN EN 4072, IS 15437; and for
rivets according to MIL-STD-40007. These
heads can also be applied for machining
countersink holes for general-use 100°
flat countersunk head machine screws, in
accordance with ANSI B18.6.3-1972.

Most aircraft countersunk screws

require a 100° angle countersink.

100°*0-5° T ‘#




Tools among the most common for spot
drilling are solid carbide drills.

The one-piece drill design combined with
short flutes and overall length increases
rigidity and strength while reducing drill
wander. Solid Carbide NC Spotting Dirills
can be used at higher speeds and feeds for
accurate spotting on NC/CNC machines.

ISCAR's solid carbide drill for spot drilling
describes ECD-S2 ... and is available
uncoated (ICO8) or AITiN coatings (IC900),
covering most workpiece materials.
Optional features of the ECD-S2 ...

spot drills are milling chamfering,
countersinking, and deburring.

eeeeeeeeeeeeee
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Explanation of the Solid Carbide
Spot Drill Description

Example:

[ Ecps2 | [o30]/[90] ¢ [03]-[38]
1 2 3 4 5 6

.Designation of the Drilling Head

ECD-S2 - solid carbide drill for spot drilling,
chamfering, and countersinking

.Cutting Diameter (DC)

.Shank Type
C - cylindrical

'5 Shank Diameter (DCONMS)

Basic Dimensions of the
Solid Carbide Spot Drill

4——1U4——j

DCONMS

—
DG SIG {)
| N

—

| | APMX

OAL

DC — cutting diameter

DCONMS - connection diameter
machine side

OAL — overall length
APMX — depth of cut
LU — usable length
SIG — point angle




Center Drilling

CENTER DRILLING

Grouy

Member IMC Group.
L4 |

199




Center drilling is a type of mechanical Figure 5.1
processing to produce centering holes. Type A - "Plain Type”
Center holes are purely technological Without Protective Chamfer

elements and are used to provide support
for parts that are machined between
centers or with tailstock. There are different
types of center holes. The form and
dimensions of the center holes depend

on the design of the part, technological
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machining operations, and part dimensions.

The most common types of center holes are:
Type A — also called “plain type”

is a center hole with a single

60-degree chamfer. Figure 5.1 ) /\
Type B — also called “bell type” is a hole 7 O
with 2 chamfers, a 60-degree chamfer

and additionally a 120-degree chamfer
at the start of the hole. The 120-degree

chamfer protects the main 60-degree
taper from damage and deformation

that can cause inaccurate centering of o e5™, —=/SDL2le—

the tailstock center. Such center holes

Type B - "Bell Type”
With Conical Protective Chamfer

are necessary for machining parts with a

large number of operations. Figure 5.1

L

—= SDL <+—

DETAIL A

SCALE2: 1 T sbL2 =




Center drills are profile drilling tools
which were specially developed for
machining centering holes. The center drill
performs a combination of two operations

simultaneously: drilling and countersinking.

Therefore, the center drill is often
referenced as a “combined countersink”.
Another name for the center drill, although
rarely used, is a “Slocombe drill”.

ISCAR center drills are designed

according to DIN 333
for center holes according to DIN 332

Centering drills may differ in
the following parameters:

Construction — one or double-sided

Material - the most common center

drills are carbide and HSS

Type — A, B, etc.

Dimensions — depending on the workpiece's
features (overall dimensions, weight, etc.)
Hardness — usually 63-66 HRc

Centering drills are selected based

on the requirements for the centering

hole in the design drawings.
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available for purchase, and feature low
price. This may raise the question: “Do the
solid carbide bits offer a real alternative

to the HSS bits?”. A seemingly obvious
answer may not be so evident, especially
in the case of machining difficult-to-cut
material (like Titanium, Inconel, etc.). The
carbide bit ensures noticeable increases
in cutting speed and feed, resulting in
higher productivity and reduced machining
cost. In addition, the tool life of solid
carbide bit is much longer. Therefore, the
correct answer requires brief economic
calculations, which will show the actual
situation for every specific case.

D
=
J (] L
— Center Dirills: Carbide vs HSS
xx
)
xx High-speed steel (HSS) reversible center MM ECS High-Speed Steel
E drill bits are the most popular tools for '::ep::‘zeaz'e :‘;"d o (:ISS)C
- . . arbide Head for eversible Center
E center drilling. The bits are simple, always Centering Drilling Drill Bits
@)

ISCAR




ISCAR Product Family for Center Drilling

ISCAR offers an interchangeable drilling
head for machining centering holes.

CENTER DRILLING
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MULTI-MASTER Solution for Center Drilling

MULTI-MASTER is a family of tools with
shanks and unique interchangeable heads
for a variety of drilling, threading, milling,
slitting, and slotting applications. Indexing
is fast and convenient due to the unique
threaded connection. Since the tool is

not removed from the machine, there is
no setup time for head replacement.

MULTI-MASTER is a high-tech substitute
for HSS and solid carbide tools.

The MULTI-MASTER system guarantees
excellent repeatability, and resharpening of
tools is no longer needed. Interchangeable
heads with MULTI-MASTER connection

are available in various ISCAR grades

that enable high speed machining

with excellent toughness and wear
resistance. ISCAR’s MULTI-MASTER can
reduce your production costs through
increased production efficiency.

40,000 Indexable Solid
Carbide Endmill Options

ISCAR
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MULTI-MASTER and FLEX-FIT Connection Options —
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MILLING HEADS ADAPTERS SHANKS A
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Features

Modular system reduces stock cost by
using the same head with different shank
options. Enables machining with larger
overhangs. Same head can be mounted
on metric and inch combinations.
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MULTI-MASTER for Center Drilling

The MM ECS MULTI-MASTER centering
drills family consists of MM ECS-A...
and MM ECS-B... drilling heads.

The MM ECS-A... designed for machining
centering holes type A and the MM ECS-A...
designed for machining centering holes
type B. The MM ECS-A... items feature a
cylindrical drill, followed by 60° conical
edge and the B-type features an extra 120°
protective chamfering facet that produces
an improved centering hole geometry,
which better protects tailstock centers.

MM ECS
Type A

ISCAR



Explanation of Drilling Heads Basic Dimensions of Drilling
MM ECS-... Description Heads MM ECS-...

Example: Type A
IMMECS |-| A |4.00|x| 10 |-| 2 |TO6|

1 2 3 4 5 6

1 Designation of Drilling Head
MM ECS - interchangeable head for
centering drilling with
MULTI-MASTER connection

THSZMS

2 Centering Hole Type
A — centering hole type a

B — centering hole type b

STA 2
T E 720 AT
SA-»‘ L ‘\ (_J

»SD 2 <

> SD_3 |=

3 Cutting Diameter (DC)

n DC — cutting diameter
R"Ih Ia\\\“‘ DCONMS - connection diameter
J machine side

- - - THSZMS - connection thread designation
4 Connection Diameter Machine :
e ooonE LPR — protruding length
22 ( )T SDL — step diameter length
, !—\1 |‘II! B SD_2 — step distance
\ l SD_3 — step distance
STA_2 — step included angle
5 Number of Cutting Edges PL — point length

6 MULTI-MASTER Connection Size
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MULTI-MASTER Cutting Conditions for Center Drilling

The main elements of the cutting

conditions for centering drilling are cutting
speed and feed. When drilling holes, it

is important to select the right cutting
conditions in which the tool will work
normally, i.e., most efficiently to save

the tool from premature wear, taking

into account maximum productivity.

Recommended initial conditions are shown
in the table below, according to chip
breaker form and workpiece material.

IC908
DCX Zj
AP@ *V¢ x F; [m/min x mm/tooth]
Y
- MM ECS- MM ECS- MM ECS- MM ECS- MM ECS- MM ECS- MM ECS-
DC | ‘f A1.00X06-2T04 | A1.60X06-2T04 |A2.00X06-2T04| A3.15X08-2T05 |A4.00X10-2T06 | A5.00X12-2T08 | A6.30X16-2T10
DCX=2.12, DCX=3.35, DCX=4.25, DCX=6.70, DCX=8.50, DCX=10.60, DCX=13.20,
ISO APMX=2.5 APMX=3.9 APMX=4.8 APMX=7.60 APMX=9.80 APMX=12.00 | APMX=14.80
4340 24-29HRC 80x0.020 80x0.025 80x0.025 80x0.030 80x0.040 80x0.050 80x0.060
4340 38-42HRC 65x0.020 65x0.025 65x0.025 65x0.030 65x0.040 65x0.050 65x0.060
M| 316L MAX-215 HB 50x0.015 50x0.020 50x0.020 50x0.025 50x0.030 50x0.040 50x0.040
Inconel 718 15x0.010 15x0.010 15x0.015 15x0.015 15x0.020 15x0.020 15x0.025
* V¢ Calculated for @DC
% IC908
DCX ]
' *V¢ x F; [m/min x mm/tooth]
APQ/IX
¢
DC,| |« MM ECS-A3.15X12-2T08 MM ECS-A4.00X127-2T08 MM ECS-A5.00X19-2T12 MM ECS-A6.30X20-2T12
ISO DCX=10.00, APMX=8.80 DCX=12.50, APMX=11.00 | DCX=16.00, APMX=13.900 | DCX=18.00, APMX=16.80
4340 24-29HRC 75x0.030 75x0.040 75x0.050 75x0.060
4340 38-42HRC 60x0.030 60x0.040 60x0.050 60x0.060
M| 316L MAX-215 HB 45x0.025 45x0.030 45x0.040 45x0.040
Inconel 718 12x0.015 12x0.020 12x0.020 12x0.025

* V. Calculated for @DC

ISCAR



Deep Hole Drilling
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Machining of high-precision holes by deep
drilling is a widespread technological
operation today in the field of metalworking.

Modern deep hole drilling methods were
developed in the late 19th century and
throughout the 20th century to meet

the needs of the military industry.

In the 1870s, following the invention of
smokeless powder by a French chemist
(which increased power more than six
times that of black powder), arose the
need for much stronger rifle barrels.
Before that, they were made by forging.

The steel sheet was cut into strips, the
length of each segment corresponded to
the length of the barrel and the width of
each segment corresponded to the caliber.
Each piece was heated and rolled into

a tube. The resulting seam, in the area
where the edges of the segment meet,
was smoothed with hammer blows. Then
the notches were made with a broach. By
this method, the inner diameter was very
accurate, but the smokeless powder tore
apart the barrels after several shots.

ISCAR

The engineers decided to make the
cannons by drilling solid rods.

The first development for deep drilling
was the Gundrill. In the late 1800s, start
the production of the first weapon with
Gundrills: Mauser rifles made in Germany,
Springfield rifles in England and USA.

During World War |l, it became necessary
to dramatically increase the production of
warships and submarines. The STS (Single
Tube System) was developed to produce
naval guns, submarine periscopes and
propeller shafts. The system enabled the
work four times faster than Gundrills.

An Ejector system was developed in the
1950s. Unlike the STS, which required
special machines, it was believed that

the ejection system was adapted to
conventional machines. The ejector system
consists of two tubes, internal and external.
The Ejector system, like the STS system,
allows faster work than drilling with a
gundrill, and ensures better accuracy.



Accuracy and Surface Quality

Deep Drilling Tolerance

Deep drilling configurations when
used under recommended conditions
can produce holes with tolerance of
IT8-IT9 (Figure 6.1.1). When operating
under optimal conditions, even better
tolerance can be achieved.
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Figure 6.1.1

Nonferrous Materials

Aluminum

Tool Steel

Cast Iron

High Alloy Steel>800N/mm?2 = Mac
Hardened Steel

Low Alloy Steel<80ON/mm?2
Carbon Steel

Sintered Steel

hinability of
Metals

Drilling Quality IT 13 12 1" 10 7 6 5
- Tolerance range under Tolerance range under
normal conditions optimal conditions
Surface Quality
Surface quality that can be achieved in
deep drilling is defined in Figure 6.1.2.
Figure 6.1.2
v
AAJ
AAAJ
yyvy
N12 | N1 N3 | N2 N1
Indexable Drills

Reaming
Honing
Deep Drilling
Degree of Roughness |[Mm| 50 25 | 125 | 6.30 | 3.20 | 1.60 | 0.80 | 0.40 | 0.20 | 0.10 | 0.05 |0.025

(Ra Roughness Index) | Min | 2000 | 1000 | 500 | 250 | 125 | 63 | 32 16 8 4 2 1

- Tolerance range under normal conditions Tolerance range under optimal conditions
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DEEP HOLE DRILLING

Circularity

The geometric quality of bores obtained
from deep hole drill bits is clearly higher
than that obtained with the use of twist
drills. It is possible to obtain precision with
deviation of less than 4 um (160 pinch).

Concentricity and Straightness

The result quality depends on

different factors such as:

Drilling depth (Figure 6.1.3)

Drilling diameter

Type of machining and cutting parameters
Quality and uniformity of the

workpiece material

Machine tool conditions

Gundrill support (when using gundrill)

Figure 6.1.3
mm
1.0
0.84
0,66
0.5
0.33
0.16
500 1000 mm
Drilling Depth
= stationary workpiece — rotating tool
rotating workpiece — stationary tool
mm
0.20
0.16
0.10
250 500 750 mm

Drilling Depth




Deep Hole Drilling Features

Preliminary Centering of the Drill

Deep hole drills are not a self-centering
tool, and its radial rigidity is low (due to
diameter to length ratio). In order to perform
high-quality deep drilling with precision
and accuracy, it is very important to ensure
the correct direction of the drill at the very
beginning of the processing. Therefore, an
external means must be used to guide it

to the point of entry into the workpiece. A
guide bushing is an essential component
for a proper deep hole drills operation. The
function of the guide bushing is to direct
the deep hole drills into the material during
penetration. ISCAR’s guide bushing is
based on modified DIN 179 standard. The
internal diameter of guide bushing should
be equal to drill diameter with tolerance H7.
Dedicated deep hole drills machines are
equipped with a guide bushing system.

An alternative method is a pre-drilled
guide hole which is common for

machining centers. Once the drill has

been fully engaged into this hole,

it continues to be self-guided.

Figure 6.21

Deep Hole Drilling Using Guide Bushing

5

Deep Hole Drilling Using Pre-Drilled Guide Hole

Support Bushing

Support bushing, also known as vibration
damper or bar rest, is an element used to
support and reduce vibration of the drill
while drilling (Figure 6.2.2). Due to the large
ratio of the diameter and depth of the drilling
hole, as well as the high requirements

for hole accuracy, it is necessary to

support the drill during machining.

Therefore, in deep drilling operations,
support bushing is used, which ensures
the balance of cutting forces. Support
bushing absorbs the torsional and
flexural vibrations arising during the
drilling process and dissipates them
into the subsoil via the machine base.

Figure 6.2.2

Support Bushing
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Guide Pads

An integral part of the deep hole drill
is the guide pad, which contributes

to a high degree of calibration and
provides burnishing of the drilled hole.

It is recommended that the machine
tool be equipped with a means for
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guiding the deep hole drills, preferably
during the entire drilling process.

Figure 6.2.3

Guide Pads

ISCAR




Deep Hole Methods

There are several methods used for deep
drilling operations. Rotational motion can
be produced by a part or tool, or by both a
part and a tool. Linear movement is usually
performed by the tool. The combination

of these movements depends on the
geometry and sizes of the workpiece,

as well as on the available equipment.

Rotating Tool and Workpiece

Using this method, the workpiece and tool
rotate in opposite directions; the tool while
rotating also performs a linear movement
for the drilling operation (Figure 6.3.1).

The recommended rotation ratio of a
tool relative to the workpiece is 3-5:1,
which means that for each revolution of
the workpiece it is recommended that
the tool perform 3-5 revolutions. The
approximate deviation from straightness
with counter-rotation of the drill and the
workpiece can be 0.005-0.03 mm per
100 mm of hole depth. This method is
great for drilling a hole in the center of
cylindrical parts. If requested to drill a
hole not in the center of the workpiece,
or if the part is difficult to revolve due to
its geometry or sizes, then this method is
less suitable for the drilling operation.

Figure 6.3

Rotating Workpiece

This method is based on the linear
movement of the tool and workpiece
rotation (Figure 6.3.2). When machining
with a non-rotating tool, deviation from

the straightness of the hole axis can

be 0.03-0.06 mm per 100 mm of hole
depth. This method can be useful in case
the workpiece is machined on lathes or
turning stations and required to drill a hole
located in the center of the workpiece.

Figure 6.3.2

Rotating Tool

Using this method, the workpiece remains
stationary while the tool performs rotational
and linear motion (Figure 6.3.3). A rotating
tool allows for relatively good straightness
in drilling shallow holes, but when drilling
deep holes, it is significantly degraded. The
approximate deviation from straightness
with a rotating drill can be 0.06-0.1 mm

per 100 mm of hole depth. This method
may be most suitable for drilling holes in

a workpiece with complex geometries

or in a workpiece with big sizes or when
requested to drill several parallel holes or
in cases where the required hole is not
located in the center of the workpiece.

Figure 6.3.3
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Practical Tips

The practical tips described below
will in many cases help to achieve an
optimal result when deep drilling.

The gap between the drill and the
guide bushing or pre hole should be no
more than 0.01 mm (0.0004 inches).

Pre Hole

GAP, max 0.01 mm (0.0004 inches)

Guide Bushing

GAP, max 0.01 mm (0.0004 inches)

ISCAR

The flat bottom of pre hole is preferable
to the V shaped bottom of the

pre hole in deep drilling operation.

A conical surface may cause the drill
run-off (“walking”) and reduce tool life.

Pre Hole with Flat Bottom
F reaction

F reaction

Pre Hole with V Shaped Bottom

F reaction

F net
Fz

™

F reaction




The distance between the support . The minimum depth of the pre hole,
bushings should be no more than 30D. when drilling without support bushings,
depends on the drill length:
. for depth of hole up to 12D the

pre hole should be 0.5D-1.0D
. for depth of hole 20D-30D the

pre hole should be 8D-12D
. for depth of hole 40D-50D the

pre hole should be 20D-25D
. for depth of hole 60D-80D the

pre hole should be 30D-40D
Oil coolant in deep drilling is
preferable over emulsion.
To minimize drill runout, if possible
it is preferable to drill on both
sides of the workpiece.
The drill length should be longer than
the requested hole to guarantee enough
space for machine accessories (guide
bushing, support bushing, etc.).
To increase drilling stability, it is advisable
to use the shortest drill if possible.
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EI ELB System Gundrills

O

L The ELB system, originated from the Earl Rumford, aka Benjamin

C_)I German name "“Einlippenbohrer”, is a single, Thompson, published his research

T straight fluted drill, also called the Gundrill. at the Munich Arsenal in 1798.

o ISCAR provides Gundrills for drilling holes Gundrills were originally used to drill the

LL with an inner diameter of 0.9 mm to 40 mm barrel of firearms. Today, gundrills are

g and a depth of up to 440 drill diameters. widely used in all branches of mechanical
Gundrills came along with advances engineering, usually for drilling deep holes
in weapon technology and were on dedicated machines for mass production.

first scientifically researched at
the end of the 18th century.

ISCAR
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Method of ELB System Gun Drilling —l
x
The drilling method of a gundrill is quite Under the action of pressure, the chips are ')
simple. During the drilling process, high evacuated from the machining zone along L
pressure coolant is supplied into the a V-shaped external flute into the chip —
cutting zone through a channel in the receiver of the machine (Figure 6.5.1.1). ®)
shank, tube, and a hole in the tip. Gundrill_system.pdf i
L
Figure 6.5.11 L
drill bushing  whipping D

workpiece body bushing chipbox  guide guide spindle
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The gundrill is directed into the workpiece
during penetration by guide bushing
(Figure 6.5.1.2). An alternative to using guide
bushing can be pre hole operation. During
drilling, the movement can be done by

the drill or by the workpiece. To minimize
runout, the drill is supported by support
bushing along the drill length. The hole in
support bushing on which the drill is located
can have two shapes, a round hole or a
hole with a “V" shape that matches the
cross section of the drill (Figure 6.5.1.2).

Figure 6.5.1.2

The sealed housing contains a sealing disk
that deflects the swarf and directs it into the
chip receiver of the machine (Figure 6.5.1.2).
The swarf in the chip receiver filtered and
separates the chips from the coolant.

Gundrilling machines are available in

many variations, from single-spindle

manual models to CNC units with multiple
spindles of different designs. They can be
integrated into transfer lines or be part of a
machining or turning center. Gundrilling is
also becoming popular as a retrofit package
for both conventional and CNC machines.

driver

Sealing Disk

Support Bushing

Guide Bushing

Round Hole

V Shape

ISCAR



Gundrill Structure

A gundrill consists of three main
elements: cutting tip, also called drilling
head (working part), tubular stem with

a V-shaped external groove, and shank
also called driver (Figure 6.5.2.1).

Figure 6.5.2.1

Tubular stem

Shank /
Driver

Cutting tip / Drilling head

Figure 6.5.2.2

Cutting Tip / Drilling Head

The drilling head is tapered on its length
to reduce friction (Figure 6.5.2.2). The
taper angle depends on the type of
material to be drilled. For high precision
drilling, the taper should be reduced to a
minimum. The low taper angle has very
high straightness control and good surface
finish, but at the same time, poor tool life
and high risk of tip jamming in the hole.
The high taper angle has better tool life
(especially in shrinking materials) and a
lower risk of tip jamming in the hole, but at
the same time on bad straightness control.
It should be noted that when the head

is resharpened, the diameter of the drill
changes, affecting the hole tolerance.

Back Taper Angle

Back Taper Angle

The key variables of a cutting tip are point
location, nose angles, and pad form.

—_
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cause better tool life, oversize hole,
and bad straightness (Figure 6.5.2.5).

O

Z

—

— Point Angle Location

a4 ISCAR standard products define a Approximating the position of the point
) point angle location at a quarter of angle to the central axis of the drill will
5 a drill diameter relative to the drill cause good straightness, undersize hole,
@) center axis (Figure 6.5.2.3). Changing long chips, more power load (Figure 6.5.2.4).
T the position of the point angle has a Moving the position of the point angle
0 direct effect on the drilling process. from the central axis of the drill will

LLl

L

A

Figure 6.5.2.3

Figure 6.5.2.4

less than
0.25D

1 4
!

Figure 6.5.2.5

more than
0.25D

1

T

ISCAR




Nose Angles

Standard nose angles depend on
the drill diameter (Figure 6.5.2.6).

Figure 6.5.2.6

|

la—D—»

X/
Tloma 1

Standard sharpening for 4 to 32 mm drill diameters

’LDhS\J Pl w:

Standard sharpening for 32 to 40 mm drill diameters

Note: For special or semi-standard gundrills, special
geometries will be offered to match the application.

Member IMC Grou

P
|4 1 ]
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The value of nose angles has an influence Decreasing the outer angle and

on both the drill and the drilled hole. increasing the inner angle will result in
Increasing the outer angle and an oversized hole, bad straightness,
decreasing the inner angle will result in and good tool life (Figure 6.5.2.8).

an undersized hole, good straightness,
and bad tool life (Figure 6.5.2.7).

Figure 6.5.2.7
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~ small inner angle

—— e
. Y \
large outer angle
— -
Figure 6.5.2.8
/;/ large inner angle
B e ———

small outer angle

Pad Form

ISCAR's pad forms, also called drill profiles, The pad form defines the geometry
were specially designed for specific of cutting tip at cross section.

machining applications (Figure 6.5.2.9). All cross-section profile parameters such

as P, La, must be precisely matched to
the workpiece material properties.

ISCAR




Figure 6.5.2.9

General Sketch

All cross section profile parameters such as: P, La
and a must be precisely matched to the workpiece
material properties.

Profile G (Universal)

O}

Standard form for most material types, particularly for
materials with a tendency to shrink. Recommended for
high precision bore tolerance and straightness. Maintains
precise exit hole size. Recommended when extra
burnishing is required.

Profile A

of

Suitable for cast iron (usually coated) and aluminum
alloys. Can be used for cross drilling, angular entry or
exit and for interrupted cut. Large coolant gaps
between pads.

Profile B

O

Excellent size control, for high precision hole tolerance.
Used for cast iron and aluminum alloys.

Profile C

of

Used for angled entry or exit. Large back taper, for
shrinking materials such as high temperature and
titanium alloys and stainless steel. Large coolant gaps
between pads.

Profile D

<

Suitable for cast iron only. Very effective in grey cast iron
(usually coated).

Profile E

¢

General use, for alloys and stainless steel.

This profile eliminates the problem of the tool sticking in
the hole after the outer corner dulls. Especially suitable
for crankshaft and other forged materials. Recommended
for accurate hole straightness.

Profile H

&

Recommended for all nonferrous and cast iron materials
up 5 mm diameter. Sometimes used for wood and plastic
with larger back taper.

Profile |

¢

Used for aluminum and brass for best hole finish.
For intersecting holes and interrupted cut or when extra
outer diameter support and burnishing is required.

Member IMC Group
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Coolant Hole

There are two types of cooling
drills that depend on the diameter
of the drill (Figure 6.5.2.10).

Kidney Hole

Standard for drill diameter less than @8mm

Two Holes

Standard for drill diameter equal or larger than @8mm

Figure 6.5.2.11

Tubular Stem

The cross section of the tubular stem
is V-shaped with an internal coolant
channel. Gundrill tubular stems

can be solid carbide or steel.

In the first case, the cutting tip and tubular
stem are made from a solid carbide rod,
which is soldered to the steel shank
(Figure 6.5.2.11). The advantages of this
design are high strength and rigidity,
which contributes to the ability of drilling
at higher cutting conditions which has

a positive effect on productivity.

In the second case, the drills consist
of a cutting tip soldered to a steel
tubular stem that is soldered to

the shank (Figure 6.5.2.12).

The V-groove steel tubular stem is
obtained by cold rolling of pipes.

The outer diameters of the tubular
stem should be less than the diameter
of the drill in order to exclude contact
with the drilled hole surface.

section A-A

&

section B-B

T —

=

section C-C

Figure 6.5.2.12

P
Al

section A-A

&

section B-B

e S R

section C-C
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Shank —
The shank, also called driver, is to ensure a4
the connection between the gundrill @)
and the machine tool. The types of L_ILI
drivers are shown in Figure 6.5.2.13. O
I
Figure 6.5.2.13 o
Fre gl LUl
— L") |——t() [
° BRAZED GUNDRILL SOLID CARBIDE A
3 . F = CYLINDRICAL TUBE GUNDRILL
8 = % Equal Or Less More
,% % g g Than max. Than max. |F = Straightening
Driver Type Drawing DXL O |= O Q|Cutting Diameter| Diameter Extension
4x28 N*1 | 2.749 10 20 18
5x28 N°2 | 3.249 10 20 15
6Xx36 N°3 | 4.249 10 20 14
8x36 N°4 | 5749 10 20 14
10x40 N°5 | 7.299 10 20 15
12x45 N°6 | 8.999 10 20 15
50x1.78" | N°94 | 9.699 10 20 15
- 14x45 N°7 |10.999 10 20 15
Cylindrical 1 16x48 N°8 [12.399 10 20 15
DIN1835A p===e <H} D 18x48 N°9 |14.399 10 20 15
DIN6535HA 1| 75x2.03" |N°95|14.899 10 20 15
20x50 N°10 | 15.899 10 20
25x56 N°11 [ 19.509 10 25
1.00x2.28" | N°96 | 19.509 10 25
1.25x2.28" | N°97 [25.609 10 25
32x60 N°12 |25.609 10 25
40x70 N*13 [32.609 10 25
50x80 N°14 40 10 25
63x90 N*15 | 40 10 25
6x36 N*16 | 2.749 10 20 15
8x36 N°17 | 3.249 10 20 15
10x40 N*18 | 7.299 10 20 15
o . 12x45 N°19 | 8.999 10 20 15
—— ﬁ 50x178" | N°98| 9.699 10 20 15
16x48 N°20 | 12.399 10 20 15
Weldon 18x48 ) N°21|14.399 10 20 15
DIN18358 75%2.03 N°99 | 14.899 10 20 15
DING535HB 20x50 N°22 [15.899 10 20 15
25x56 N°23|19.509 10 25
1.00x2.28" |N°*100| 19.509 10 25
1.25%x2.28" | N®101|25.609 10 25
32x60 N°2425.609 10 25
40x70 N°25|32.609 10 25
50x80 N°26| 40 10 25
63x90 N°27| 40 10 25
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Continued
O
<
—
— ~ Fre = P
& i —
D ° BRAZED GUNDRILL SOLID CARBIDE
LLI 3 . F = CYLINDRICAL TUBE GUNDRILL
— < o 2| Equal Or Less More
O _g ;;g E Than max. Than max. |F = Straightening
T Driver Type Drawing DXL 6 |=E0Aa Cutting Diameter| Diameter Extension
a8 6x36 N°28 | 2.749 10 20
LL 8x36 N°29 | 3.249 10 20
LLI 10x40 N°30 | 7.299 10 20 15
(A I [ 12x45 N°31 | 8.999 10 20 15
— 16x48 N°32 | 12.399 10 20 15
T D 18x48 N°33 | 14.399 10 20 15
DINISSSE ij v 20x50 N°34 [ 15.899 10 20 15
25x56 N°35 | 19.509 10 25
32x60 N°36 [25.609 10 25
40x70 N°37 |32.609 10 25
6x36 N°38 | 2.749 10 20 15
8x36 N°39 | 3.249 10 20 15
Whistle L— 10x40 | N°40| 7.299 10 20 15
Notch I 12x45 N°41 | 8.999 10 20 15
DING535HE | - ? 16x48 N°42 | 12.399 10 20 15
18x48 N°43 | 14.399 10 20 15
20x50 N°44 | 15.899 10 20 15
CM1 N°45 | 9.599 10 20
=] CM2 N°46 | 14.599 10 20
e R % CM3 N°47 | 21.499 10 25
CM4 N°48 [ 29.499 10 25
CM1 N°49 | 9.599 10 20
1 CM2 N°50 | 14.599 10 20
DIN228BK (B By CM3 N°51 | 21.499 10 25
CM4 N°52 [29.499 10 25
6x30 N°53 | 2.749 10 20 20
10x40 N°54 | 7.299 10 20 15
Central -~ 16x45 N°55 | 12.399 10 20
Clamping EE:EHD 750x275" | N°56 | 14.899 10 20
Surface 15° g 25x70 N°57 | 19.509 10 25
1.00x2.75" | N°58(19.509 10 25
1.25x2.75" | N°59|25.609 10 25
1.50x2.75" | N°60[32.609 10 25
Frontal L—,
Clamping E@b 16x50 N°61 | 12.399 10 20
Surface 15° 1
10x50 M6X0.5 N°62 | 7.299 10 20 15
10x60 M6X0.5/ N°63 | 7.299 10 20
'%%igé N°64 | 8.999 10 20 15
Cylindrical : .
With Thread 16x285()) 1'\?)100X1 N°65 | 12.399 10 20 15
X o
V1G5 N°66 | 19.509 10 25
36x120 o
V24515 N°67 [30.609 10 25

ISCAR




Continued

Driver Type
VDI Design

Central
Clamping
Hexagonal

Central
Clamping
Tapered

Frontal
Clamping
Surface 2°

Trapezoidal
Thread

Spraymist
Driver

B

+F’<7

o BRAZED GUNDRILL SOLID CARBIDE
= .| F=CYLINDRICAL TUBE GUNDRILL
8 = % Equal Or Less More
,% % g g Than max. Than max. |F = Straightening
Drawing DXL O |= O Q|Cutting Diameter| Diameter Extension
10x68 M6x0.5| N°68 | 6.749 10 20
16x90 M10x1 [ N°69 | 10.799 10 20 15
25x112 .
M16x1.5 N°70 | 19.509 10 25
36x135 .
V245 5 N°71 {30.609 10 25
25x70 N°72119.509 10 25
32x70 N°73{25.609 10 25
- L 50x1.50" | N°74 | 8.599 10 20 15
EEEE* 16x70 N°75 [12.099 10 20 15
lf 75%x2.75" | N°76 |14.099 10 20
20x70 N°77 116.099 10 20 15
.50x1.50" | N°78 | 9.699 10 20
75%x2.75" | N°79 | 14.899 10 20
e 1.00x2.75" | N°80 | 19.509 10 25
1.00x3.94" | N°81|19.509 10 25
-
"=‘ 125x275" | N°82(25.609 10 25
1.25%3.94" | N°83 |25.609 10 25
1.50x2.75" | N°84 |32.609 10 25
1.50x3.94" | N°85|32.609 10 25
16x112 Tr .
16515 N°86 | 13.599 10 20
20x126 Tr .
. L 50x2 N°87 | 17.099 10 20
Tr%D 28x126 Tr
! ' N°88 [25.599 10 25
28x2
36x162 Tr .
36x2 N°89 |32.599 10 25
L 16x40 N°90 | 12.399 10 20
%ﬂgﬁ 25x50 N°91 [ 19.509 10 25
A 35x60 N°92 126.599 10 25

Gundrills Per Customer Request

In addition to standard geometries, shapes, profiles, dimensions of cutting tips, and
standard gundrill lengths, ISCAR develops special gundrills according to customer
requirements - the result of years of research and development in tool design.
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ISCAR-GUNDRILLS Products

Currently, gundrills of various designs are
used in mechanical engineering.

ISCAR offers 2 families of Gundrills for deep
drilling, ISCAR-GUNDRILLS and

ISCAR TRI-DEEP. Each family has its own
uniqueness. ISCAR-GUNDRILLS offer a
solution for Solid gundrills designed for
drilling diameters of 0.9 mm to 16 mm and a
solution of gundrills with a brazed tip that is
designed for drilling diameters of 2.5 mm
to 40 mm, while ISCAR TRI-DEEP

offers a gundrill solution with indexable
inserts that are designed for drilling
diameters of 12 mm to 28 mm.
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BTA System STS —
x
|
The BTA system (Boring and Trepanning Gebruder Heller has introduced L
Association), also called STS (Single Tube carbide cutting edges and guide C_DI
System), is a modified deep hole drilling pads into the BTA system. T
method that was developed in the 1940s The BTA system covers the largest range of o
to minimize the disadvantages of the SBL drilling diameters in comparison with other LLI
system (gundrilling) such as chip contact systems (ELB and DTS). LU
with the hole surface and low torsional ISCAR provides BTA drills for drilling holes O
moment. The BTA system got its name in with an inner diameter of 8 mm to 294 mm
the 1950s. The development of the BTA and a depth of up to 325 drill diameters.

system was dominated by the German
company “Gebruder Heller”, which during
the second world war combined its own
developments with the developments

of Burgsmuller and Beisner. Burgsmuller
replaced the previously used grooved drill
shaft with a tube and for the first time the
chips were evacuated through the inside
of the tube. Beisner improved the drill
design and introduced oil as coolant.

eeeeeeeeeeeeee



O
Z
.
=
@
O
LI
—
O
I
ol
LI
LU
O

Method of BTA System STS

The BTA system is based on external The sealing between the pressure head and
coolant supply and internal chip evacuation the workpiece is ensured by a sealing ring.
through the hole in the drill (Figure 6.6.1.1). This pressure head seals against the entry
The BTA tool is directed into the workpiece side of the workpiece to be drilled. Also,
during penetration by guide bushing, this directs the coolant to the detachable
while a motor turns either the tool or the drill head; in other words, this coolant
workpiece or both tool and workpiece. To supply scheme allows the coolant to be
minimize runout, the drill is supported by delivered directly to the cutting edges, and
support bushing along the drill length. The large volumes of fluid (compared to the ELB
diameter of the drill pipe (stem) is smaller drilling system) quickly remove the chips
than the diameter of the drill head, which from the cutting area and send them through
provides an annular gap between the the hole in the stem to the chip receiver.
walls of the machined hole and the outer These factors determine the need to use
diameter of the drill pipe. This space is also specialized deep hole drilling machines.
known as “oil room” and in conjunction But despite the mandatory use of special
with a coolant induction unit or a pressure equipment, tooling and technological
head. In addition, it makes it possible to methods, the technology of drilling deep
direct filtered high volume coolant to the holes with an external coolant supply
drill head cutting edge. Coolant is injected solves the most complex problems of
into the pressure head under high pressure. machining parts with deep holes, which
This feature of the coolant supply requires are inaccessible for solution by any other
the use of a special hermetic seal between technologies, and is recognized as the most
the workpiece and the pressure head. advanced deep hole drilling technology.
Figure 6.6.1.1

workpiece drillhead  drill tube sealing  guide bush oil pressure support chip box

material hefad bushing
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BTA Dirill Structure

Due to the large depth of holes to be
drilled, the deep hole drilling tool is long.
For ease of manufacture and operation,
it is usually assembled in length. The
BTA drill consists of a drilling head, which
is assembled to the drill pipe (stem)
using a rectangular thread with a coarse
pitch - for fast and reliable fastening.

The thread on the drill head can be internal
and external, one or four-start, depending
on the type of drill and the diameter of

the drilling (Figure 6.6.2.1).

The diameter of the drill pipe (stem) is
smaller than the diameter of the drill

head, which provides an annular gap
between the walls of the machined hole
and the outer diameter of the drill pipe.

Figure 6.6.2.1

The stem of the tool, covering the

length from the head to the end of the
tool and serving to give the tool the
required length, is the least rigid link in
the deep hole drilling system. The profile
and dimensions of its cross-section are
chosen to ensure the highest possible
rigidity while simultaneously performing
the functions of supplying coolant to the
cutting zone and removing chips by the
coolant flow. The stems of the BTA system
can be whole or composite in length.

Deep Single Tube Drills with External 4-Start Thread Connection

fﬂo
P ==
R NG R

Deep Single Tube Drills with Internal Single-Start Thread Connection

gap
i |
L‘
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BTA drill head designs are quite diverse and
can be classified as follows:

BTA Drill Heads

Indexable Brazed Tips
Insert Drills Drilling Head
Modular Adjustable Drill Head
Drill Head (With Cartridges)
(Without
Cartridges)
ISCAR-DEEP-DRILL
—  TRI-DEEP ISCAR-DEEP-DRILL
— FINE-BEAM

The BTA drill head has a hollow cylindrical
shape with single cutting edge. The cutting
edge can consist of one or more indexable
inserts or brazed tips, depending on the
diameter of the drill head. The guide

pads are positioned at the circumference
of the drill head. The guide pads brace

the tool against the machined surface,
which is another distinctive feature

of the BTA process and the tool.

ISCAR

Figure 6.6.2.2

Deep Single Tube Drills with External
4-Start Thread Connection

Gude pad
|

— J.—:'

Indexable insert

Deep Single Tube Drills with Internal
Single-Start Thread Connection
Gude pad

-

X —

¢_,.l"_!‘

Indexable insert




drills: ISCAR TRI-DEEP, ISCAR FINE-BEAM,
and ISCAR-DEEP-DRILL. Each family

can machine all types of materials, but BTA Drill Heads
each has its unique characteristics.

ISCAR TRI-DEEP provides a deep
hole machining solution with an Indexable Brazed Tips
indexable insert featuring three cutting Insert Drills Drilling Head
edges, suitable for drilling diameters
ranging from 16 mm to 40 mm.

ISCAR FINE-BEAM offers a solution

D

Z

—

~
xx

Currently, drills of the BTA (Boring Drilling heads with a brazed tip up to a ()
and Trepanning Association) system, diameter of 14.79 mm L
also known as the STS (Single Tube come with an external single-start —
System), are widely used for machining thread, while those above 14.79 mm )
deep holes in various designs. feature external two or four-start threads, L
ISCAR offers three families of BTA system ensuring IT9 hole diameter accuracy. &
LLl

A

with indexable inserts for drilling Modular Adju§table Drill Head
diameters from 25 mm to 89 mm. Dnl! Head (With Cartridges)

_ (Without
ISCAR-DEEP-DRILL offers a versatile Cartridges)

solution with adjustable cartridges ISCAR-DEEP-DRILL
carrying indexable inserts designed for
drilling diameters from 38 mm to 291.99
mm, as well as a brazed tip solution
for diameters from 8 mm to 65 mm.

—  TRI-DEEP ISCAR-DEEP-DRILL

BTA system drilling heads with
indexable inserts are available with both
external four-start threads and internal "~ FINE-BEAM
single-start threads, guaranteeing
IT10 hole diameter accuracy.
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Ejector System DTS

The ejector drilling system was developed in
the 1960s and was first shown at the EMTE
exhibition in 1965. The technology of ejector
drilling of deep holes involves the use of a
tool with two stems (two pipes); therefore,

it is also called the DTS (Double Tube
System). Ejector drilling provides practically
the same results in terms of productivity,
accuracy, and hole quality as deep drilling
with internal and external coolant supply.

An ejector system allows drilling on existing
machining centers, horizontal boring
machines, lathes, or turning centers, etc.,

ISCAR

by adding a pumping coolant station.

With ejector drilling, it is not required to
seal the gaps between the workpiece
and the tool system, which simplifies
setup and maintenance of the machine.

Ejector drilling systems can be used to
drill holes in a wide variety of workpieces,
including interrupted holes such as
crankshafts, track shoe, and more.

ISCAR provides DTS drills for drilling holes
with an inner diameter of 18.4 mm to 184 mm
and a depth of up to 325 drill diameters.




Method of Ejector System DTS

The ejector deep hole drilling system or
double pipe system (DTS) is a system in
which high pressure coolant is supplied to
the machine spindle directly or through a
connection adapter between the drilling
tool and the machine (Figure 6.711).

The drilling tool consists of an outer tube
and an inner tube that are connected to a
high-pressure coolant supply on one side
and to the drill head on the other side.
High pressure coolant is supplied through
the annular gap between the outer and
inner pipe of the tool to the drill head.

Most of the coolant flow is directed
through the coolant outlets around

the circumference of the tool to the
cutting edges of the drill head, allowing
chips to be evacuated through the
inner tube to the chip receiver.

A small part of the coolant is fed directly
into the inner tube via a sloped slot in the
inner tube, thereby creating an ejector
effect. The coolant flow coming out of

the slots is directed along the inner pipe
hole axis to its outlet end and sucks in

the swarf from the cutting area, thereby
improving the conditions for chip removal.
This system requires less coolant pressure
than the single tube system (STS) and can
be successfully used on existing machining
centers without significant changes.

Figure 6.7.11
workpiece material drill head outer inner double tube machine
tube tube Conn‘ector
/ / J l l )
\ = = SL ® 4/ \
=90 H DO | [wW @—% Gb e
L ==
—

pilot hole

stopper
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The DTS drill is an assembly tool for
deep drilling.The main elements are the
drilling head and a two-layered stem.
The stem consists of an outer tube

and an inner tube (Figure 6.7.2.1).

Figure 6.7.21
drilling two-layered
head stem
outer| tube
drilling g
head )
inner tube

==‘

The drilling head is screwed on the outer
pipe using a rectangular thread with a
coarse pitch. The thread on the drill head
and outer pipe can start one or four-start,
depending on the type of drill and the
diameter of the drilling. The diameter of
the outer drill pipe is slightly less than the
diameter of the drill head (Figure 6.7.2.2).

ISCAR

DTS Drill Structure

Figure 6.7.2.2

gap
TR — e
D ‘ | —
The inner pipe is inserted into

the drilling head until it reaches
the stopper (Figure 6.7.2.3).

Figure 6.7.2.3

drilling
head outer tube  inner tube

4-start thread

stopper

Generally, sloped slots are located at the
tail end of the inner tube. The location
of the inclined slots on the inner pipe

is not random since the efficiency and
performance of the ejector drill system
depend on its position (Figure 6.7.2.4).



Figure 6.7.2.4 DTS drill head designs are quite diverse
drilling two-layered and can be classified as follows:
head stem

Dr|II Heads

inner tube
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inclined
slots
The DTS drill heads have a hollow
cylindrical shape with a single cutting
edge. The diameter of the drill head
determines the possibility of using a
particular design of the cutting part and
the way it is assembled to the head body.
The guide pads are positioned at the
circumference of the drill head. A very
important and distinctive feature of the
DTS drill head is the coolant supply holes,
which are located along the perimeter
The diametric dimensions of the inner and of the drill head body (Figure 6.7.2.5).
outer pipes affect two flow sections of a DTS
drill: the size of the coolant supply channel
and the diameter of the outlet channel.

Figure 6.7.2.5
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% Drills utilizing the DTS (Double Tube System) DTS system drilling heads come with

LLI system, are commonly used for deep hole external four-start threads. DTS system

— machining in a variety of designs. ISCAR drilling heads with indexable inserts

®) offers three distinct families of DTS system provide IT10 hole diameter accuracy,

L drills: ISCAR TRI-DEEP, ISCAR FINE-BEAM, while those with a brazed tip ensure

& and ISCAR-DEEP-DRILL. While each ITO hole diameter accuracy.

LU family is capable of machining all material .

() types, they each have unique features.
The ISCAR TRI-DEEP family provides deep
hole machining solutions with indexable
inserts that have three cutting edges, Indexable Brazed Tips
suitable for drilling diameters between Insert Drills Drilling Head

18.4 mm and 28 mm.
The ISCAR FINE-BEAM family, equipped ’ ‘

with indexable inserts, is designed for Modular Drill Head Adjustable Dril
drilling diameters from 25 mm to 65 mm. (Without Head
The ISCAR-DEEP-DRILL family offers a Cartridges) (With Cartridges)

flexible solution with adjustable cartridges
carrying indexable inserts for drilling
diameters from 38 mm to 183.99 mm,

in addition to a brazed tip option for
diameters from 18.4 mm to 65 mm.

[

TRI-DEEP ISCAR-DEEP-DRILL

[

FINE-BEAM ISCAR-DEEP-DRILL

ISCAR




Guide Pads

The non-symmetrical design of deep Picture 6.8.2
hole drilling tools affects surface finish,
hole accuracy, and tool life. The guide
pads help reduce the negative effects
that result from the non-symmetrical
design of deep hole drills.

The ISCAR guide pads are designed with
double chamfer at the edges

(picture 6.8.1) that helps smooth entry into
the machining hole, prevents premature
wear, reduces the risk of guide pad damage,
and improves surface finish by minimizing
the risk of scratching the hole surface.

guide pad
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ELB System — Gun Dirill

indexable insert

guide pad

indexable insert

Picture 6.81 guide pad

indexable insert

guide pad

Ejector System - DTS

indexable insert

All ISCAR tools for deep drilling are
equipped with two guide pads

(picture 6.8.2).

The selection of a guide pad size will be
in accordance with the recommendations
that exists in each ISCAR deep drilling
line, usually the size of the guide pad
depends on the diameter of the drill.
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— Explanation of ISCAR Guide Basic Dimensions of ISCAR Guide Pads
E Pads Description
a Example:
“_,J lGps|-| 05 |-| 18 |- |060] - | DC | |1c908 |
O 1 2 3 4 5 6
I
0 1 Designation of Guide Pad
L GPS - guide pad for ISCAR drills
L | RE
; ‘
BN 5 Guide Pad Width (OAW) oW —#@ J[ —
& O m———
OAW - guide pad width
3 Guide Pad Length (OAL) OAL - guide pad length
RE — corner radius
}%@ f’fj( OAH - guide pad thickness
L7OAL4—J
Grade Selection of an ISCAR Guide Pad
4 Corner Radius (RE) ISCAR guide pads are available with
RE different grades depending on the

}%@ ——J( Bﬁ machined material. The recommendation

for guide pad selection should be
in accordance with table 6.8.3.

5 Shape
DC - double chamfering Table 6.8.3
Guide Pad Grade Recommendation
6 Grade Oil Coolant Water Based Coolant
IC908, — depends on the Priority] 1 2 3 1 2 3

1C928, machined material
IC950

{02 A ICO50|1C908|IC928(1C928|IC908| -
15108 9] ICO50|1C908|IC928(I1C928|IC908| -
ISO-M |IC928|IC308|IC950(IC928|IC908| -
S105T11C928(1C908(IC950(1C928|IC908| -

Universal Marking of the ISCAR Guide Pad

& O]

N OAL—J LOAH

marking [lot no.]
GP - 6-20-3 - 12 9023713
N i i i fl ] 77

[
I I
guide OAW OAL OAH RE
pads

ISCAR
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Calculation of Tube Length for BTA and DTS Methods —

xx

A

When drilling using the BTA or DTS L_ILI

method, the required pipe length O

should be calculated according T

to the following description. o

L

workpiece  drill head oil pressure drill bar bar clamp LLI

H ‘ head tube rest/vibration D
damper

Drill Tube Length
L=L1+L2+L3+L4-L5

L = drill tube length

L1 = oil pressure head length

L2 = drilling depth (L2" + L2")

L3 = bar rest/vibration damper length

L4 = drill tube clamping length Ls

L5 = end of drill tube to tip of
peripheral insert

Note: Drill tubes with different lengths compared to standard
drills, are availble upon request.
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ISCAR Deep Drilling Products

Deep drilling technology is utilized Graph 6101
across a wide range of industries to
manufacture various parts that require
precision and depth. This technology
encompasses several drilling methods,
each suited for different applications
and material requirements.

Deep Hole Drilling
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The primary deep drilling methods include:

. ELB System - gundrills

. BTA System - STS (Single Tube System)

. FEjector System - DTS (Double Tube System)
ISCAR offers comprehensive solutions
for all these deep drilling systems,
providing various types of drills tailored
to meet specific drilling requirements.
These solutions include:

. Indexable insert drills

. Brazed tips drilling head

. Brazed tip drills

. Solid drills
Each solution has its own unique
characteristics and advantages, allowing
ISCAR to provide tailored deep drilling
solutions for various industrial applications.

Graph 6101 illustrates the different ISCAR
families/lines available for each deep
drilling system, showcasing the breadth
and versatility of ISCAR’s product offerings
in the realm of deep drilling technology.

il mII{
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ISCAR




ISCAR-GUNDRILLS Solid Carbide Gundrills

The ISCAR-GUNDRILLS line provides
solutions for deep drilling by Gundrill
method with solid carbide drills. The
solid carbide Gundrills are designed
for conventional machines, machining
centers, and lathes. This style of Gundrill
is available from 0.9 mm to 16 mm
with maximum flute length of 300 mm
and can be used on various types of
materials. It provides superior rigidity
and optimal coolant flow rates.

STCGD-.... Standard Solid Carbide Drills

STCGD-... is a description of standard solid
carbide gundrills belonging to the
ISCAR-GUNDRILLS line. STCGD-... gundrills
are capable of drilling holes of 0.9 mm to
16 mm in sequential steps of 0.1 mm. The
sharpening of these gundrills depends

on the diameter of the drill (table 6.11.1.1),
and the profile is the same for all these
gundrills (“General Sketch” according

to table 6.11.1.2). The driver type can be
selected according to table 6.11.1.3.

CGD-.... Semi-Standard

Solid Carbide Drills

CGD-... is a description of semi-standard
solid carbide gundrills belonging to the
ISCAR-GUNDRILLS line.

CGD-... gundrills are capable of drilling
holes of 0.9 mm to 16 mm in any sequential
steps. Sharpening, profile, and driver
type can be selected in any variant from
standard tables respectively. There is an
option for polishing and grade selection.

SPCGD-.... Special Solid Carbide Drills

SPCGD-... is a description of special solid
carbide gundrills belonging to the
ISCAR-GUNDRILLS line. SPCGD-... gundrills
are capable of drilling holes of 0.9 mm to
16 mm in any sequential steps. Sharpening,
profile, flute length and driver type can

be selected in any variant. There is an
option for polishing and grade selection.

Table 6.111.1 — Standard Sharpening

|

Loz

D

Standard sharpening for 4 to 32 mm drill diameters
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Table 6.11.1.2 — Drilling Head Profile

Standard Gundrill Head Profiles

Drilling capacity and finish of the drilled
hole are dependent on the geometrical
shape of the drill head. Both the

profile and the sharpening must be
matched to the workpiece material.

General Sketch

All cross section profile parameters such as: P, La
and ‘a’ must be precisely matched to the workpiece
material properties.

Profile G (Universal)

o

Standard form for most material types, particularly for
materials with a tendency to shrink. Recommended for
high precision bore tolerance and straightness. Maintains
precise exit hole size. Recommended when extra
burnishing is required.

Profile A

Cf

Suitable for cast iron (usually coated) and aluminum
alloys. Can be used for cross drilling, angular entry or
exit and for interrupted cut. Large coolant gaps
between pads.

Profile B

&

Excellent size control, for high precision hole tolerance.
Used for cast iron and aluminum alloys.

Profile C

o

Used for angled entry or exit. Large back taper, for
shrinking materials such as high temperature and
titanium alloys and stainless steel. Large coolant gaps
between pads.

ISCAR

The profile is defined when the tool
is manufactured. Although regrinding
may change the cutting geometry, the
profile should remain the same.

Profile D

O

Suitable for cast iron only. Very effective in grey cast iron
(usually coated).

Profile E

¢

General use, for alloys and stainless steel.

This profile eliminates the problem of the tool sticking in
the hole after the outer corner dulls. Especially suitable
for crankshaft and other forged materials. Recommended
for accurate hole straightness.

Profile H

&

Recommended for all nonferrous and cast iron materials
up 5 mm diameter. Sometimes used for wood and plastic
with larger back taper.

Profile |

¢

Used for aluminum and brass for best hole finish.
For intersecting holes and interrupted cut or when extra
outer diameter support and burnishing is required.




Table 6.11.1.3 — Driver Type

—

pali=s

BRAZED GUNDRILL
3 F = CYLINDRICAL TUBE SoéISNC;;TE:DE
o —
2 = % Equal Or Less More
,% % g g Than max. Cutting| Than max. | F = Straightening
IS/ Y Drawing DXL A |=20AN0 Diameter Diameter Extension
4x28 N°1 | 2.749 10 20 18
5x28 N°2 | 3.249 10 20 15
6x36 N°3 | 4.249 10 20 14
8x36 N°4 | 5749 10 20 14
10x40 N°5 | 7.299 10 20 15
12x45 N°6 | 8.999 10 20 15
.50x1.78" N°94 | 9.699 10 20 15
14x45 N°7 [10.999 10 20 15
Cylindrical L . 16x48 N°8 [12.399 10 20 15
DIN1835A |/ mummmmmmy 0 18x48 N°9 |14.399 10 20 15
DIN6535HA 75%x2.03" N°95 | 14.899 10 20 15
20x50 N°10 [15.899 10 20
25x56 N°11 {19.509 10 25
1.00x2.28" | N°96 |19.509 10 25
1.25x2.28" | N°97 |25.609 10 25
32x60 N°12 [25.609 10 25
40x70 N*13 |32.609 10 25
50x80 N°14 | 40 10 25
63x90 N*15 | 40 10 25
6Xx36 N°16 | 2.749 10 20 15
8x36 N°*17 | 3.249 10 20 15
10x40 N*18 | 7.299 10 20 15
12x45 N°19 | 8.999 10 20 15
.50x1.78" N°98 | 9.699 10 20 15
— | 16x48 N°20 | 12.399 10 20 15
Rk BT WS N°21 | 14.399 10 20 15
DINiEStE 75x2.03" | N°99 |14.899 10 20 15
DING535HB 20x50 N°22 |15.899 10 20 15
25x56 N°23 [19.509 10 25
1.00x2.28" |N°100|19.509 10 25
1.25x2.28" | N°101|25.609 10 25
32x60 N°24 [25.609 10 25
40x70 N°25 32.609 10 25
50x80 N°26| 40 10 25
63x90 N°27 | 40 10 25
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Continued

Driver Type

Whistle
Notch
DIN1835E

Whistle
Notch
DIN6535HE

DIN228AK

DIN228BK

Central
Clamping
Surface 15°

Frontal
Clamping
Surface 15°

Cylindrical
With Thread

ISCAR

e

puli=s

BRAZED GUNDRILL
3 F = CYLINDRICAL TUBE SOEISN%I?:EDE
[e] j-
‘,f =) % Equal Or Less More
,% ¢’§§ gThan max. Cutting| Than max. | F = Straightening
Drawing DXL o |=0Ad Diameter Diameter Extension
6x36 N°28 | 2.749 10 20
8x36 N°29 | 3.249 10 20
10x40 N°30 | 7.299 10 20 15
L 12x45 N°31 | 8.999 10 20 15
| 16x48 N°32 [ 12.399 10 20 15
F—— 8 18x48 N°33 | 14.399 10 20 15
20x50 N°34 | 15.899 10 20 15
25x56 N°35 | 19.509 10 25
32x60 N°36 |25.609 10 25
40x70 N°37 |32.609 10 25
6x36 N°38 | 2.749 10 20 15
8x36 N°39 | 3.249 10 20 15
L 10x40 N°40 | 7.299 10 20 15
=| 12x45 N°41 | 8.999 10 20 15
¥ 16x48 N°42 | 12.399 10 20 15
18x48 N°43 | 14.399 10 20 15
20x50 N°44 |15.899 10 20 15
CM1 N°45 | 9.599 10 20
CM2 N°46 | 14.599 10 20
CM3 N°47 | 21.499 10 25
CM4 N°48 | 29.499 10 25
CM1 N°49 | 9.599 10 20
O S CM2 N°50 | 14.599 10 20
CM3 N°51 | 21.499 10 25
CM4 N°52 [29.499 10 25
6x30 N°53 | 2.749 10 20 20
10x40 N°54 | 7.299 10 20 15
16x45 N°55 | 12.399 10 20
dﬂ:ﬁj 750%x2.75" | N°56 | 14.899 10 20
. 25x70 N°57 [19.509 10 25
1.00x2.75" [ N°58|19.509 10 25
1.25x2.75" | N°59 [25.609 10 25
1.50x2.75" |N°60 [32.609 10 25
L
E@ 16x50 N°61 [12.399 10 20
10x50 M6X0.5 | N°62 | 7.299 10 20 15
10x60 M6X0.5 | N°63 | 7.299 10 20
. SO N°64 | 8.999 10 20 15
P M6x0.5
—I==10 | 16x80 M10X1 |N°65|12.399 10 20 15
25x100 M16x1.5| N°66 | 19.509 10 25
36x120 .
M24x] 5 N°67 |30.609 10 25




Continued

Driver Type

VDI Design

Central
Clamping
Hexagonal

Central
Clamping
Tapered

Frontal
Clamping
Surface 2°

Trapezoidal
Thread

Spraymist
Driver

e

puli=s

o BRAZED GUNDRILL SOLID CARBIDE
§ . F = CYLINDRICAL TUBE GUNDRILL
d @ 3| Equal OrLess More
,% ¢’§§ gThan max. Cutting| Than max. | F = Straightening
Drawing DXL o |=0Ad Diameter Diameter Extension
10x68 M6x0.5 | N°68 | 6.749 10 20
Tt 16x90 M10x1 | N°69 | 10.799 10 20 15
EE% 25x112 M16x1.5| N°70 [ 19.509 10 25
36x135 M24x1.5] N°71 |30.609 10 25
. 25x70 N°72 | 19.509 10 25
’% 32x70 N°73 [25.609 10 25
.50x1.50" N°74 | 8.599 10 20 15
HLﬁy 16x70 N°75 | 12.099 10 20 15
0 75x2.75" N°76 | 14.099 10 20
20x70 N°77 [16.099 10 20 15
.50x1.50" N°78 | 9.699 10 20
75x2.75" N°79 | 14.899 10 20
1.00x2.75" | N°80|19.509 10 25
v | 1.00x3.94" | N°81[19.509 10 25
= | 125075 |N82|25.609 10 25
1.25x3.94" | N°83 |25.609 10 25
1.50x2.75" | N°84|32.609 10 25
1.50%x3.94" | N°85 |32.609 10 25
16x112 Tr 16x1.5| N°86 | 13.599 10 20
Trv;g;& 20x126 Tr 20x2| N°87 | 17.099 10 20
b 128x126 Tr 28x2| N°88 |25.599 10 25
36x162 Tr 36x2| N°89 |32.599 10 25
L 16x40 N°90 [ 12.399 10 20
EEEﬁ 25x50 N°91 | 19.509 10 25
' 35x60 | N°92|26.599 10 25
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Explanation of Solid Carbide
Gundrills Description

Example:

STCGD|-|05500|-(0200|-| 05 | -

| ceD |-|05520|-|0200|-| 05 |-|c|p|-|icoos]

SPCGD| - |05520|- |0500| - 028151' - |icoos
1 2 3 4 56 7

1 Designation of Drilling Head

STCGD — standard gundrill with brazed tip
CGD - semi-standard gundrill

with brazed tip
SPCGD — special gundrill with brazed tip

2 Cutting Diameter (DC)

DC

v ‘

e == (]
3 Drill Length

e "

\ —=n

drill length

4 For STCGD or GD — Code of Driver Type

For SPCGD — drawing no.

5 Drilling Head Profile
According to table 6.111.2

6 Finishing Operation
P = polish
R = rough

7 Carbide Grade

Available carbide grades:
ICO8, IC908, IC508, IC308, IC208

ISCAR

Advantages of the Solid Carbide Gundrill:

Drilling precision of IT7 to IT9

Excellent straightness and concentricity
Maintains high precision hole

center alignment

Surface roughness of 0.4-1.6 Ra

is easily obtained

Reboring operation is often unnecessary




ISCAR-GUNDRILLS Brazed Tip Gundrills

The ISCAR-GUNDRILLS line provides
solutions for deep drilling by Gundrill
method with brazed tip drills. This
type of Gundrill consists of a solid
carbide tip brazed to a steel shank.
This style of Gundrill is available from
2.5 mm to 40 mm in different lengths
according to table 6.11.2.1 and can be
used on various types of materials.

Table 6.11.21
Drill Diameter (mm) Max. Flute Length (mm)
2.50 t0 3.09 1100
310 to 5.99 2500
6.00 to 11.39 3000
11.40 to 40.00 3500

STGD-.... Standard Brazed Tip Dirills

STGD-... is a description of standard
gundrills with a brazed tip belonging to the
ISCAR-GUNDRILLS line. STGD-...
gundrills are capable of drilling holes
from 2.5 mm to 20 mm in sequential
steps of 0.1 mm and holes from 20 mm to
40 mm in sequential steps of 1 mm. The
sharpening of these gundrills depends
on the diameter of the drill (table 6.11.2.2),
and the profile is the same for all these
gundrills (“General Sketch” according

to table 6.11.2.3). The driver type can be
selected according to table 6.11.2.4.

GD-.... Semi-Standard Brazed Tip Drills

GD-... is a description of semi-standard
gundrills with a brazed tip belonging to the
ISCAR-GUNDRILLS line. GD-... gundrills are
capable of drilling holes from 2.5 mm

to 40 mm in any sequential steps.
Sharpening, profile, and driver type can

be selected in any variant from standard
tables respectively. There is an option

for polishing and grade selection.

SPGD-.... Special Brazed Tip Drills

SPGD-... is a description of special gundrills
with brazed tip belong ISCAR-GUNDRILLS
line. SPGD-... gundrills are capable of drilling
holes 2.5 mm to 40 mm

in any sequential steps. Sharpening,

profile, flute length and driver type can

be selected in any variant. There is an
option for polishing and grade selection.

Table 6.11.2.2 — Standard Sharpening

J 0.25xD

J 0.25xD \

D

Standard sharpening for 4 to 32 mm drill diameters

4 " Lpms00st A
~NhAR o

Standard sharpening for 32 to 40 mm drill diameters

Note: For special or semi-standard gundrills, special
geometries will be offered to match the application.
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Table 6.11.2.3 - Drilling Head Profile

Standard Gundrill Head Profiles

Drilling capacity and finish of the drilled
hole are dependent on the geometrical
shape of the drill head. Both the

profile and the sharpening must be
matched to the workpiece material.

General Sketch

All cross section profile parameters such as: P, La
and ‘a’ must be precisely matched to the workpiece
material properties.

Profile G (Universal)

Ch

Standard form for most material types, particularly for
materials with a tendency to shrink. Recommended for
high precision bore tolerance and straightness. Maintains
precise exit hole size. Recommended when extra
burnishing is required.

Profile A

of

Suitable for cast iron (usually coated) and aluminum
alloys. Can be used for cross drilling, angular entry or
exit and for interrupted cut. Large coolant gaps
between pads.

Profile B

&

Excellent size control, for high precision hole tolerance.
Used for cast iron and aluminum alloys.

Profile C

o

Used for angled entry or exit. Large back taper, for
shrinking materials such as high temperature and
titanium alloys and stainless steel. Large coolant gaps
between pads.

ISCAR

The profile is defined when the tool
is manufactured. Although regrinding
may change the cutting geometry, the
profile should remain the same.

Profile D

O

Suitable for cast iron only. Very effective in grey cast iron
(usually coated).

Profile E

¢

General use, for alloys and stainless steel.

This profile eliminates the problem of the tool sticking in
the hole after the outer corner dulls. Especially suitable
for crankshaft and other forged materials. Recommended
for accurate hole straightness.

Profile H

&

Recommended for all nonferrous and cast iron materials
up 5 mm diameter. Sometimes used for wood and plastic
with larger back taper.

Profile |

¢

Used for aluminum and brass for best hole finish.
For intersecting holes and interrupted cut or when extra
outer diameter support and burnishing is required.
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Table 6.11.2.4 — Driver Type |
xx
= Fle ;] Fie (A
-
BRAZED GUNDRILL
3 F = CYLINDRICAL TUBE SoéISN%p;TE:DE O
o —
2 = % Equal Or Less More T
,% % g g Than max. Cutting| Than max. | F = Straightening al
IS/ Y Drawing DXL o (=0Aa Diameter Diameter Extension LLI
4x28 N°1 | 2.749 10 20 18 LLl
5x28 N°2 | 3.249 10 20 15 )
6x36 N°3 | 4.249 10 20 14
8x36 N°4 | 5749 10 20 14
10x40 N°5 | 7.299 10 20 15
12x45 N°6 | 8.999 10 20 15
.50x1.78" N°94 | 9.699 10 20 15
14x45 N°7 10.999 10 20 15
Cylindrical L ' 16x48 N°8 [12.399 10 20 15
DIN1835A |immmmmn Lo 18x48 N°9 [14.399 10 20 15
DIN6535HA o 75%x2.03" | N°95|14.899 10 20 15
20x50 N°10 [15.899 10 20
25x56 N°11 |19.509 10 25
1.00x2.28" | N°96 | 19.509 10 25
1.25x2.28" | N°97 [25.609 10 25
32x60 N°12 {25.609 10 25
40x70 N*13 [32.609 10 25
50x80 N*14 | 40 10 25
63x90 N15 | 40 10 25
6x36 N*16 | 2.749 10 20 15
8x36 N°17 | 3.249 10 20 15
10x40 N*18 | 7.299 10 20 15
12x45 N*19 | 8.999 10 20 15
.50x1.78" N°98 | 9.699 10 20 15
= 16x48 N°20 | 12.399 10 20 15
Weldon 18x48 N°21 | 14.399 10 20 15
DIN18358 75x2.03" | N°99 | 14.899 10 20 15
DING535HB 20x50 N°22 [15.899 10 20 15
25x56 N°23|19.509 10 25
1.00x2.28" |N°100|19.509 10 25
1.25x2.28" | N*101{25.609 10 25
32x60 N°24 |125.609 10 25
40x70 N°25 |32.609 10 25
50x80 N°26| 40 10 25
63x90 N°27| 40 10 25
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Continued

Driver Type

Whistle
Notch
DIN1835E

Whistle
Notch
DIN6535HE

DIN228AK

DIN228BK

Central
Clamping
Surface 15°

Frontal
Clamping
Surface 15°

Cylindrical
With Thread

ISCAR

e

puli=s

BRAZED GUNDRILL
3 F = CYLINDRICAL TUBE SOEISN%I?:EDE
[e] j-
‘,f =) % Equal Or Less More
,% ¢’§§ gThan max. Cutting| Than max. | F = Straightening
Drawing DXL o |=0Ad Diameter Diameter Extension
6x36 N°28 | 2.749 10 20
8x36 N°29 | 3.249 10 20
10x40 N°30 | 7.299 10 20 15
L 12x45 N°31 | 8.999 10 20 15
| 16x48 N°32 [ 12.399 10 20 15
F—— 8 18x48 N°33 | 14.399 10 20 15
20x50 N°34 | 15.899 10 20 15
25x56 N°35 | 19.509 10 25
32x60 N°36 |25.609 10 25
40x70 N°37 |32.609 10 25
6x36 N°38 | 2.749 10 20 15
8x36 N°39 | 3.249 10 20 15
L 10x40 N°40 | 7.299 10 20 15
=| 12x45 N°41 | 8.999 10 20 15
¥ 16x48 N°42 | 12.399 10 20 15
18x48 N°43 | 14.399 10 20 15
20x50 N°44 |15.899 10 20 15
CM1 N°45 | 9.599 10 20
CM2 N°46 | 14.599 10 20
CM3 N°47 | 21.499 10 25
CM4 N°48 | 29.499 10 25
CM1 N°49 | 9.599 10 20
O S CM2 N°50 | 14.599 10 20
CM3 N°51 | 21.499 10 25
CM4 N°52 [29.499 10 25
6x30 N°53 | 2.749 10 20 20
10x40 N°54 | 7.299 10 20 15
16x45 N°55 | 12.399 10 20
dﬂ:ﬁj 750%x2.75" | N°56 | 14.899 10 20
. 25x70 N°57 [19.509 10 25
1.00x2.75" [ N°58|19.509 10 25
1.25x2.75" | N°59 [25.609 10 25
1.50x2.75" |N°60 [32.609 10 25
L
E@ 16x50 N°61 [12.399 10 20
10x50 M6X0.5 | N°62 | 7.299 10 20 15
10x60 M6X0.5 | N°63 | 7.299 10 20
. SO N°64 | 8.999 10 20 15
P M6x0.5
—I==10 | 16x80 M10X1 |N°65|12.399 10 20 15
25x100 M16x1.5| N°66 | 19.509 10 25
36x120 .
M24x] 5 N°67 |30.609 10 25




Continued
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BRAZED GUNDRILL SOLID CARBIDE -
3 F = CYLINDRICAL TUBE GUNDRILL L
o a S |
‘,f @ | Equal OrLess More O
,% ¢’§§ gThan max. Cutting| Than max. | F = Straightening T
IS/ Y Drawing DXL o |=0Ad Diameter Diameter Extension
] 10x68 M6x0.5 | N°68 | 6.749 10 20 &
. oM 16x90 M10x1 | N°69 | 10.799 10 20 15
VDI Design EE% 25x112 M16x1.5 | N°70 | 19.509 10 25 g
36x135 M24x1.5] N°71 |30.609 10 25
Central — 25x70 N°72 |19.509 10 25
Clamping Eﬁ? 32x70 | N°73 |25.609 10 25
Hexagonal
S | g (Nrs|eoss| 1o 20 "
) X .
?:;'::Lg Eﬁfi’ 75x275" | N°76 | 14.099 10 20
20x70 N°77 116.099 10 20 15
.50x1.50" N°78 | 9.699 10 20
75x2.75" N°79 | 14.899 10 20
1.00x2.75" [ N°80 | 19.509 10 25
C'I:m"t."“ 70| 100x3.94" | N°81{19.509 10 25
Surface 2° == | 125075 |N82[25.609 10 25
1.25x3.94" [ N°83|25.609 10 25
1.50x2.75" | N°84 |32.609 10 25
1.50x3.94" | N°85 |32.609 10 25
16x112 Tr 16x1.5| N°86 | 13.599 10 20
Trapezoidal Trv;g;;_:% 20x126 Tr 20x2| N°87 | 17.099 10 20
Thread b128x126 Tr 28x2| N°88 [25.599 10 25
36x162 Tr 36x2| N°89 |32.599 10 25
. L 16x40 N°90 | 12.399 10 20
SPI;:‘\’I';'S" Eﬂji 25x50 | N°91 [19.509 10 25
35x60 N°92 |26.599 10 25
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Explanation of Brazed Tip Solid
Carbide Gundrills Description

Example:
STGD |-|05500|-[0500|-[ 57 | -

| 6D |-|05520|-|0500|-| 57 |-|E|R|-|Ic9os]

SPGD |-|05520|-|0500| - 02&5 L 1C908
1 2 3 4 56 7

1 Designation of the Drilling Head
STGD - standard gundrill with brazed tip
GD — semi-standard gundrill
with brazed tip
SPGD - special gundrill with brazed tip

2 Cutting Diameter (DC)

Dy?ﬂ' < =N f 1]
47( | | i}
3 Dirill Length
|
€ 1 =

1
Li drill lenath ————»|

4 For STGD or GD — code of driver type
For SPGD — drawing no.

5 Drilling Head Profile
According to table 6.11.2.3

6 Finishing Operation
P = polish
R = rough

7 Carbide Grade

Available carbide grades:
ICO8, IC908, IC508, IC308, IC208

ISCAR

Advantages of the Solid Carbide Gundrill:

Drilling precision of IT7 to IT9

Excellent straightness and concentricity
Maintains high precision hole

center alignment

Surface roughness of 0.4-1.6 Ra

is easily obtained

Reboring operation are often unnecessary




taking into account maximum productivity. IEEETITEE e LI [PRIETIE S,
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The main elements of cutting conditions for Recommended initial conditions are shown ()
deep drilling are cutting speed and feed. in the table below, according to insert size, L
When drilling holes, it is important to select chip breaker form, and workpiece material. o~
the right cutting conditions in which the tool )
will work normally, i.e., most efficiently, in When using the small diameter drills, i e
order to save the tool from premature wear, it is crucial to adhere closely to the &
LLl

A
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o
4
= T Feed vs.Drill Diameter [mm/rev]
°l o
Ol &g
gl 2k D=30
ol E
0 5| £ and
(] Material Condition 2| O > | D=2.0-2.5 |D=2.5-3.5 |D=3.5-5| D=5-8 |D=8-12.5| D=12.5-22.5 | D=22.5-30 |more
<0.25% C annealed 1
non-alloy >0.25% C annealed 2
steel and quenched and
<0.55% C 3 0.002- 0.01- | 0.02- 013-
cast stegl, tempered 70-100 0.003 0.003-0.01 0.02 0.03 0.03-0.05| 0.05-0.08 | 0.08-013 0.23
free cutting annealed 4
steel 20.55% C| quenched and |
tempered
annealed 6
low alloy and cast 7
steel (less than 5% of | quenched and 5 160-80
alloying elements) tempered — 0.002- 0.003- 0.008- | 0.02- 0.12-
9 0.003 0.008 0.02 0.03 0.03-0.05| 0.05-0.08 | 0.08-0.12 02
high alloyed annealed 10
steel, cast steel quenched and
and tool steel tempered 1|40-60
ferritic /
stainless steel o 12 0.003- 0.004- 0.007- | 0.02- 013-
1 t - _ o N
and cast steel Marers 40601 5004 | 0007 | 002 | 003 [F03005 005009 | 00901 | 5
martensitic 13
stainless steel " 0.003- 0.004- 0.007- | 0.02- 013-
and cast steel austenitic, duplex| 14 [30-60 0.004 0.007 002 0.03 0.03-0.05| 0.05-0.09 | 0.09-013 018
ferritic / pearlitic | 15
gray cast iron (GG) pearlitic / "
martensitic 0662 00 062 .
nodular cast ferritic 17 70100, 9992 10003-001 29" [ 992 \064007] 007-012 | o12-017 |91
) — 0.003 0.02 0.04 0.29
iron (GGG) pearlitic 18
) ferritic 19
malleable cast iron —
pearlitic 20
aluminum- not hardenable | 21
wrought alloys hardenable |22
e T ML
aluminum- <12% Si 150 0.002- 0.02- | 0.07- 0.52-
et allloys hardenable |24 0.003 0.003-0.02 0.07 013 013-0.23| 0.23-0.36 | 0.36-0.52 100
>12% Si |high temperature| 25
100-
o )
>1% Pb free cutting |26 150
copper brass 27
alloys ectrolytic
electrolyti
28 0.003- 0.01- | 0.02- 0.16-
copper 80-120] 0.004 0.004-0.01 002 0.04 0.04-0.07| 0.07-0M 0M-0.16 03
duroplastics,
) ) 29
. fiber plastics
non metallic 0.002- | 0.004- |0.009 0.08
hard rubber |30|40-60| 0.002 0.004 0009 | 0.02 0.02-0.03] 0.03-0.05 | 0.05-0.08 0.09
annealed 31
Fe based
high e base hardened 32
temperature annealed 3
alloys E;Serdco hardened 134155 50| 0002 | 9002 | 0:004-10.009-, 5 03l 603-005 | 0.05-0.08 |0
cast 35 ’ 0.004 0.009 | 0.02 |~ ’ ’ ’ ’ ’ 0.09
pure 36
titanium alloys alphatbeta
37
alloys, hardened
hardened 38
hardened steel hZLiEEd 39 0.002- | 0.004- |0.009 0.08
25-50| 0.002 ool S T 710.02-0.03] 0.03-0.05 | 0.05-0.08 |~~~
chilled cast iron cast 40 0.004 0.009 | 0.02 0.09
cast iron hardened 41

ISCAR



ISCAR-GUNDRILLS Inquiry Form for Gundrills

Gundrill Inquiry Form

1. Tool
Quantity

Nominal diameter and tolerance

Please fill in dimensions on the sketch below.

- L >

Ls —————» <7L/-\4>*

v

== o |-

Driver
For standard drivers please use codes from page 253-255

[ ] Code No.

[ ] Special, please attach sketch and specifications.

Grind: [ special (fill in the dimensions and angles below).

Inter nal Cuttnig external Cuttnig
Edge Edge
al= aF1= W=
a2= bF1= w2=
as3= as= y=

[ ] Standard (see page 252)

C D
QJQ_/ o/ \Jo
E G H |

2. Workpiece
(If possible, please attach a drawing)

2.1 Material

Material description
(DIN material number or any other standard):

Hardness and properties:

[1 Short chips [ ] Long chips
2.2 Hole Type
I Blind hole L] Drilling into pre-hole

[ ] Angled entry L] Drilling into solid

[] Boring [ ] Angled exit

Drilling depth _______mm Hole tolerance

2.3 Application:

Workpiece: [ ] Stationary [ ] Rotating
Tool: ['] Stationary ['] Rotating
3. Machine

3.1 Technical Data

Machine type.

Power kW

3.2 Cutting Data:

CuttingspeedVe _____ _m/min

RevolutionsNmin ____ RPM,Nmax ______ RPM
Feed Fmin mm/reyv,

Fmax mm/rev

Feed rate VF _ mm/min

Coolant:

yel [ ] Soluble oil [ ] Other

Coolant pressure bar

Sketch of drilling application

Note: It may be necessary to change several of the parameters that you indicated based
on our experience with your application.

Member IMC Group.
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of this indexable solution are cost
effectiveness and functionality.

O

<

—

- TRI-DEEP Indexable Inserts

xx

(A The ISCAR TRI-DEEP line provides The ISCAR TRI-DEEP line is based on
L solutions with indexable inserts for all two types of indexable inserts: TOGT
—J deep drilling methods, such as: Gundrilling with 3 cutting edges and LOGT with
C:E single and double tube systems. 2 cutting edges. The main features
o

L

LLI

)

ISCAR




TOGT

The TOGT inserts features chip splitting
cutting edges, a positive rake chip breaker,
and a wiper for high hole surface quality.

Chip
Splitting

Wiper

The TOGT inserts are available with 2 types
of chipformers: TOGT...DT and TOGT...GF.

GF DT

Rake angle

1 a"é@ a°=25° 2°=20°

ID T

K & L

The selection of the GF or DT chipformer
depending on the feed rates (mm/rev)
according to the recommendations below:

Recommended Feed Rate of Each

Chipbreaker for Various Materials
Material

I N N N S L 1 1 [ [ I
“p S ——
[ ] [ [ 1

M GF DT
[ [ T 1
GF [ DT
T T T T T T T T T T I T T 717
GF DT |
I I I |
GF | | ] DT
[T T LTI
GF [ DT

Feed 0,03 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.3
rate
(mm/rev)

LOGT

The LOGT inserts feature 2 chip splitting
cutting edges, a positive rake chip breaker,
and a wiper for high hole surface quality.

Basic Dimensions of TOGT and LOGT Inserts

IC - inscribe circle diameter
RE - cornerradius

PL - pointlength

S - insert thickness

TOGT and LOGT Advantages

Highly accurate peripherally
ground insert, providing high hole
diameter accuracy of IT10
Produces narrow chips for effective
chip evacuation, enabling higher
feed rates compared to other
Gundrills available in the market

A wiper on the insert provides
extra fine surface finish

Direct insert mounting — no adjustment
needed for accurate hole diameter

TRI-DEEP GF Chipformer Advantages

Chipformer with positive rake

results in an easy cut

Advantageous for Gundrill machines
with low motor torque that can

run only with low feed rates

Avoids long and curly chips that may jam
in the drill gullets and damage the tool
Helps improve surface quality due to
small chips that are easily evacuated
Effective chip control even at low feeds

eeeeeeeeeeeeee
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TRI-DEEP Solution for Gun Drilling Methods

ISCAR TRI-DEEP includes Gundrills and Gundrills GD-DH... up to a diameter of
brazed Gundrill heads with indexable inserts. 13.5 mm are suitable for mounting LOGT
inserts with 2 cutting edges for chip
separation and are available in 15, 20,
25 drilling lengths to diameter ratios.

Gundrills GD-DH... from 14 mm diameter
are suitable for mounting TOGT inserts
that feature 3 chip splitting cutting
edges and are available in 10, 15, 20,
25 drilling lengths to diameter ratios.

TRI-DEEP - Gundrills

GD-DH... is a description of gundrills
belonging to the ISCAR TRI-DEEP family for
deep drilling. GD-DH... gundrills are capable
of drilling holes from 12 mm to 32 mm

in diameter and are available

with different driver types.

DEEP HOLE DRILLING

AEALEAREERLL LT
LTSRN

262
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Explanation of Gundrills Basic Dimensions of Gundrill GD-DH... —
GD-DH... Description I
Example: Gundrills Carrying the LOGT Indexable Insert (A
|GD-DH| | 14.00 |-|25D|-| M25 |- | 07 | . & ; '-_l'-'
1 2 3 4 5 oC S D DCONMSH6
e L i O
I
1 Designation of Drilling Head 0
GD-DH — gundrill for deep drilling L
LLl
p— A
2 Cutting Diameter (DC)
. I
= Jm:

3 Ratio of Drilling
length to diameter (LU/DC)

Gundrills Carrying the TOGT Indexable Insert

4 Driver Type

BD

5 Insert Type oo*gmﬁ : == DoONWSHe
i 5 aa :
06— LOGT 06... h = -
07— TOGT 07...
. — TOGT ...
13 — TOGT 13...

DC — cutting diameter

LU — usable length

DCONMS - connection diameter
machine side

BD — body diameter
LF — functional length
PL — point length

LS — shank length
OAL — overall length

TH — thread designation

eeeeeeeeeeeeee




TRI-DEEP - Brazed Head for Gun Drilling

GDH- ..MKT is a brazed cutting head

for gundrills belonging to the

ISCAR TRI-DEEP family. GDH-... MKT heads
open the possibility of replacing the drilling
head by re-brazing without replacing the
whole tool. GDH-... MKT brazed drilling
heads are capable of drilling holes from

14 mm to 28 mm in diameter and are
suitable for mounting TOGT inserts that
feature 3 chip splitting cutting edges.
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Explanation of Brazed Head for Gun
Drilling GDH-...MKT Description

Example:
| GDH | - | 14.00 | |MKT|
1 2

1 Designation of the Drilling Head
GDH — brazed cutting head for gundrills

2 Cutting Diameter (DC)

N

Basic Dimensions of Brazed Head
for Gun Drilling GDH-... MKT

N
|

LH !

DC - cutting diameter
LH - head length
BD — body diameter

ISCAR




TRI-DEEP Drill Diameter Adjustment Shims for Gundrills

ISCAR TRI-DEEP includes sets of shims for
gundrills easy and fast adjustment of drill
diameter and helps minimize the need for
special gundrill tools. The shims make it
possible to increase the diameter of drills
from 0.01 mm to 0.1 mm in sequential steps
of 0.01 mm. The set of shims are adapted for
Gundrills with diameters range of 12 mm

to 28 mm. The shims need to be

mounted under the guide pads that are
assembled on the TRI-DEEP gundrills.

ISCAR TRI-DEEP shims ensure easy

and fast drill diameter adjustment
in a range of 0.01 up to 0.1 mm

Explanation of Shims for ISCAR
TRI-DEEP Gundrills Description

Example:

| SHIMSET | | GPO4 |
1

Shims Width (W)

N

GP04 - 4 mm width of shims
GPO5 - 5 mm width of shims
GP0O6 - 6 mm width of shims

Basic Dimensions of Shims for
ISCAR TRI-DEEP Gundrills

HRGHR

W - shims width
OAL - overall length

eeeeeeeeeeeeee
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Assembly Instructions

Step 1

Measure the DTD drill diameter between
the measuring guide pad and the

insert’s cutting edge. If a pre-setter is not
available, use a micrometer or caliper.
For a precise drill diameter measurement,
it is recommended to test-drill a hole

and measure the hole diameter.

ISCAR

Step 2

Select the shim combinations
according to the recommended shim
combinations for various diameters to
obtain the required hole diameter.

Take into consideration that the actual
diameter of the drilled hole tends

to be slightly larger (usually +20 pm
to +30 um) than the drill’'s nominal
diameter - i.e., add 20 um - 30 um to
the measured drill diameter in Step 1
above before the final drill diameter.

Step 3

Remove the guide pads




Step 4

Install the adjusting shims underneath
the guide pads, respectively. Put the
guide pads back on the tool.

Place the adjusting shims

0.02 mm under the guide pads
0.01 mm
2 shims to make

0.08 mm thickness

Step 6

Drill a hole to confirm that the required
hole diameter is achieved.

Step 5

Measure the drill diameter again to
confirm that the required diameter
is obtained on the DTD.

Shim Combinations for Various Diameters

Diameter |Shim (s) for | Shim ® for | Number of
Adjustments| Measuring | Supporting | Shim Sets
(mm) Guide Pad | Guide Pad | Needed
+0.01 0.01 - 1
+0.02 0.02 0.01 1
+0.03 0.03 0.01+0.02 1
+0.04 0.04 0.02+0.03 1
+0.06 0.05 0.02+0.03 1
+0.06 0.01+0.05 | 0.02+0.04 1
+0.07 0.02+0.05 | 0.03+0.04 1
+0.08 003+0.06 | 0.04+0.04 2
+0.09 0.04+0.05 | 0.04+0.05 2
0.04 +0.04
+0.10 0.05+0.05 1001 2
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TRI-DEEP Cutting Conditions for Gun Drilling Methods

The main elements of the cutting conditions
for deep drilling are cutting speed and feed.
When drilling holes, it is important to select

the right cutting conditions in which the tool
will work normally, i.e., most efficiently, in

order to save the tool from premature wear,
taking into account maximum productivity.
Recommended initial conditions are shown
in the table below, according to insert size,
chip breaker form and workpiece material.

s TOGT
2 @
g E S Feed per insert size "GF" & "DT"
— 0| - b4
~N o ®©
2E cl T o 06 |07 |08 09 10 " 12 | 13
w £ T L 3 Vv
S5 & &2
Material Condition 2 Z I =0 m/min mm/rev
<0.25% C annealed 420 (125 | 1
g >0.25%
o la”oé’ 2025% C a””ﬁa'jd - 6501190 | 2 0.04-008 | 0.04-010 | 0.06-010 | 0.06-010 | 0.06-012
steetan <0.55% C | duenchedand fggn io50| 3 0.08-014 | 0.08-016 | 0.08-016 | 0.08-016 | 0.08-018
cast steel, tempered
free cutting annealed 750 (220| 4
steel >0.55%
>0.55% C | quenched and 10001300| s
tempered
annealed 600 |200| 6 0.04-012
low alloy and cast steel 930 | 2751 7 |80-120 0.06-0.20
(less than 5% of quenched and
: 1000(300| 8
alloying elements) tempered
1200(350| 9
) annealed 680 (200 10
high alloyed steel, cast hed and
steel and tool steel quenched an 1100 [325| M1
tempered 0.04-0.08 | 0.04-010 | 0.06-010 | 0.06-010 | 0.06-012
ferritic / 0.08-014 | 0.08-016 | 0.08-0.16 | 0.08-0.16 | 0.08-018
stainless steel er IC.. 680 (200 12
and cast steel martensitic
martensitic 820 [240| 13
stainless steel . 0.02-0.06 | 0.02-0.06 | 0.02-0.06 | 0.02-0.06 | 0.02-0.06
and cast steel austenitic, duplex| 600 | 180 | 14 150100 o4 515 | 004-012 | 0.04-012 | 0.04-012 | 0.04-012
ferritic / pearlitic 180 | 15
ti GG iti
gray cast iron (GG) pearl|t|§( 260! 16
martensitic
ferritic 60| 17 50-100| 0.03-015 | 0.03-015 [ 0.05-018 | 0.05-018 | 0.05-0.18
nodular cast iron (GGG) — 80-120 | 0.08-0.25 | 0.08-0.25 | 0.08-0.25 | 0.08-0.30 | 0.08-0.30
pearlitic 250| 18
malleable cast iron ferritic 1301 19
pearlitic 230 20
aluminum- not hardenable 60 | 21
wrought alloys hardenable 100 | 22
not hardenable 75 | 23
i 5 <12% Si
aluminum ° ! hardenable 90 | 24
cast alloys ; :
>12% Si high temperature 130 | 25
>1% Pb free cutting 110 | 26 30-160 0.03-015 | 0.03-015 [ 0.03-018 | 0.05-018 | 0.03-0.18
copper brass 90 | 27 0.08-0.20 | 0.08-0.20 | 0.08-0.20 | 0.08-0.20 | 0.08-0.20
alloys i
Y electrolytic 100 28
copper
duroplastics,
) ) ) 29
non metallic fiber plastics
hard rubber 30
annealed 200 31
Fe based
high hardened 280 32
temperature N annealed 250| 33 | 20-50 | 0.08-014 | 0.08-016 | 0.08-016 | 0.08-016 | 0.08-0.16
alloys 1or -0 hardened 350] 34
based
cast 320 35

ISCAR



TRI-DEEP Machine Requirements for Gun Drilling Methods

Machine requirements for deep drilling by
Gundrill methods using TRI-DEEP family
tools are shown in the table below.

Net Power
° — V660 0.1
8 e
e — V60 fn0.15
> 7
6 — Vo60 0.2
[0}
S 5 L ' —— VIoB0 1n0.25
T 4 [ - / J—
@ g Vc100 fn0.1
= >
g 3 Vc100 fn0.15
(0] .
T2 .// :
1 o — Vc100 fn0.2
0 —— V100 f0.25
25 30 35 40 45
tool diameter, mm
Feed Force
6 P —— V60 0.1
5 v — \Vc60 fn0.15
_ i — Vc60 0.2
< 4 P /A: — V/c60 n0.25
ko) 4 '
8 / b
2 3 v — Vc100 n0. 1
2 A
E L= —— V100 f0.15
f — \Vc100 fn0.2
0 — \Vc100 fn0.25
25 30 35 40 45

tool diameter, mm

Torque
120 /. — Vc60 0.1
100 — Vc60 n0.15
/I
z 7 P 5 — Vc60 fn0.25
qg " é;/”/ V100 fn0.1
0 -.,// — — V1001015
20 = — Vc100 fn0.2
0 — Vc100 fn0.25
25 30 35 40 45

tool diameter, mm

Coolant Pressure and Volume

L/D>100
_L/D<100

6

\
8 10 12 14 16 18 20 22 24 26 28 30 32 40mm

Drilling Diameter

M q i/min

-Pbar

Member IMC Group.
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TRI-DEEP Inquiry Form for Gundrills

Driver Codes and Technical Data

BD
o . _t }
DCJy { DCONMShe
; (2 ; Ju — '
L N .
PL il LF - LS
1.  Tool Sketch of Drilling Application
Quantity
Nominal diameter and tolerance
Please fill in dimensions on the sketch.
Driver
For standard drivers
please use codes from
from table below
L] Code no.
[ | Special, please attach sketch and specifications.
2. Workpiece Note: it may be nece;sqry to change several ofthe‘ '
) ) parameters that you indicated, based on our experience with
(If possible, attach a drawing) R
your application.
21 Material .
Material description 3:2 Cutting Data:
(DIN material number or any other standard): Cutting speed V m/min
C —
Revolutions Nmin RPM,Nmax _______ RPM
Hardness and properties: Feed Fmin mm/rev
Fmax _ _mm/rev
2.2 Hole Type FeedrateVF ____ _mm/min
L] Blind hole L] Drilling into pre-hole Coolant:
-/ Angled entry 1ol [ Soluble oil ] Other
LI Drilling into solid [ ] Boring [ ] Angled exit Coolant pressure: bar
Drilling depth mm  Hole tolerance
2.3 Application:
Specially Tailored TRI-DEEP Code Key
Workpiece: [ | Stationary [ ] Rotating
GD - DH ##. ##- ####- #4#
Tool: [ ] Stationary [ ] Rotating + + +
3. Machine

3.1 Technical Data

Machine Type

Power kW

ISCAR

Drilling Shank

Dia. length Type



Driver Type

Cylindrical
DIN1835A
DIN6535HA

Weldon
DIN1835B
DIN6535HB

Whistle
Notch
DIN1835E

DIN228AK

DIN228BK |

Central
Clamping
Surface 15°

Frontal
Clamping
Surface 15°

Cylindrical
With Thread

VDI Design

g
Drawing opxL |&6 8
75x2.03" | 95
20x50 | 10
,|_25x56 | 1
,,,,, 0 [1.00x2.28"| 96
1[125x2.28"| 97
32x60 | 12
40x70 | 13
= F=—| /5%2.03" | 99
Bl 20x50 | 22
25x56 | 23
1.00x2.28" | 100
1.25x2.28" | 101
32x60 | 24
40x70 | 25
20x50 | 34
25x56 | 35
[ L[ 32x60 | 36
Y| 40x70 | 37
CM1 45
iiiiii% CM2 46
CM3 47
CM4 48
CM1 49
| CM2 50
EYE 51
CM4 52
750x275"| 56
25x70 | 57
1.00x275" | 58
125x2.75" | 59
1.50x2.75" | 60
v | 16x50 | 61
D
i
25x100
v | M16x1.5 66
° | 36x120
M2ax15 | &7
25x112
Miext.s | 7°
36x135
M24x15 | /!

Driver Type

Central
Clamping
Hexagonal

Central
Clamping
Tapered

Frontal
Clamping
Surface 2°

Trapezoidal
Thread

Spraymist
Driver

D
Z
—1
. —
T ©
Drawing @DxL |oo© A
— 25x70 72 LLI
! 1
E%j; 32x70 | 73 @)
~L—=, | 75x275" | 76 L
=" T
< | 20x70 | 77 m
1.00x2.75" | 80 )

1.00x3.94" | 81

L——

v [ 1.25x2.75" | 82

== 125x3.94" | 83

1.50x275" | 84

1.50%x3.94" | 85

28x126 | oo

T*ﬁ:ﬂ 1o | Tr28x2
' ! 36x162 | oo
Tr 36x2
%ﬁ“’j 25x50 91
D
1 35x60 | 92

eeeeeeeeeeeeee
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TRI-DEEP Solution for BTA and DTS Drilling Methods

ISCAR TRI-DEEP includes drilling heads
with indexable inserts for deep drilling
using the Single and Double Tube System.

TRI-DEEP for Single Tube System

DSD...FT is a description of drilling heads
belonging to the ISCAR TRI-DEEP family
for deep drilling using single tube system.
DSD... FT drilling heads are capable of
drilling holes from 16 mm to 40 mm in
diameter and are available with an external
4 start or internal single start thread
connection. The DSD... FT drilling heads
are suitable for mounting TOGT inserts
that feature 3 chip splitting cutting edges.

TRI-DEEP for Double Tube System

DDD-EF...FT is a description of drilling
heads belonging to the ISCAR TRI-DEEP
family for deep drilling using double tube
system. DDD-EF... FT drilling heads are
capable of drilling holes from18.4 mm to
28 mm in diameter and are available with
an external 4 start thread connection.
The DDD-EF... FT drilling heads are
suitable for mounting TOGT inserts that
feature 3 chip splitting cutting edges.

ISCAR

Explanation of Drilling Heads DSD...FT
and DDD-EF...FT Description

Example:
| psb |- | EF |-|2550|-| FT |
1 2 3

1 Designation of the Drilling Head

DSD — drilling head for deep drilling
using single tube system

DDD - drilling head for deep drilling
using double tube system

2 Connection Type
EF — external 4 start thread connection
IF — internal single start thread connection

3 Cutting Diameter (DC)

L= A
AU




Basic Dimensions of Drilling
Heads DSD...FT

Single Tube System

DSD-EF..FT DSD-IF...FT
Deep drilling heads Deep drilling heads
with external 4 start |with internal single start
thread connection. thread connection.

, . DAYS Wiench Size T l‘-l WTT::::T
DON-D i = I| ‘l‘\\\\\\\‘ ‘ DCONMS| oC @ } ; ; ; DCONMS
| - [ R s

LI | LF l Pl ! LF
OAL | ‘ OAL

Double Tube System

DDD-EF..FT
deep drilling heads
with external 4 start
thread connection.

DRVS (Wrench Size)

fg TN
U@ IR

L OAL

DC — cutting diameter
LF — functional length
OAL — overall length
PL — point length

DCONMS - connection diameter
machine side

TH — thread designation

Universal Marking for Drilling
Heads DSD...FT

D16.00d12.6
D.630d.496
G4ST16

[Lot No.] d

Thread type

D — cutting diameter

Metric — according to the example: D16.00
Inch — according to the example: D.630
D — pilot diameter

Metric — according to the example: d12.6

Inch — according to the example: d.496

Number of Inserts

F — 3-5inserts

G — Tlinsert

According to the example: G

Type of Connection
4ST - external 4 start thread connection

1ST - internal single start
thread connection

According to the example: 4ST

Tube Dimeter
According to the example: 16 6.12.3.2

eeeeeeeeeeeeee

O
pd
|
=
@
A
LI
—
O
I
ol
LI
L
A




O

Z

—

— TRI-DEEP Cutting Conditions for BTA and DTS Drilling Methods

x

(A The main elements of the cutting conditions order to save the tool from premature wear,
L for deep drilling are cutting speed and feed. taking into account maximum productivity.
— When drilling holes, it is important to select Recommended initial conditions are

®) the right cutting conditions in which the tool shown in the table below, according to the
i will work normally, i.e., most efficiently, in chipbreaker’ s form and workpiece material.
L

LLI

A

:
éﬁd&-]ﬂhl 12769

ISCAR




—1
Tensile | Material Cutting Feed: f (mm/rev) |
fo) Strength | Group |Hardness speed Drill dia. (mm) &
2} Material Condition [N/mm2]| No.® (HB) |[Chipbreaker|V. (m/min)| ©16-18 |@18.01-40 D
<025% C annealed 420 1 125 gi 28:128 8-8;8]8 8-82:813
GF 50100 ] 0.03-010 | 0.03-010 L
non-alloy 20.25% C annealed 650 2 190 DT 80-140 | 0.05-010 | 0.05-010 1
steel and cast GF 50-100 0.03-010 | 0.03-012
el e <0.55% C| quenched and tempered 850 3 250 DT 80-140 0.05:016 10.05:0.20 O
cutting steel  >055% C annealed 750 | 4 | 220 x 50400 [10,05:010 [ 003012 L
quenched and tempered 1000 5 300 S.’; 28:}28 882:812 000053_5);20 &
GF 50100 | 0.03-010 | 0.03-010
amneazd e o 200 DT 80140 | 0.05-010 | 0.05-010 g
e e 930 | 7 | 25 |=—pr[spi0 [i00-010 00500
steel (less e &7 o GF 50-100_| 0.03-010 | 0.03-010
alloying elements) quenched and tempered 1000 8 300 DT 80-140 0.05-010 | 0.05-010
GF 50-100_| 0.03-010 | 0.03-010
12y ¢ et DT 80140 | 0.05-010 | 0.05-010
GF 50-100_| 0.03-010 | 0.03-012
high alloyed steel, cast aicalzd oe e — DT 80-120 | 0.05-016 | 0.05-0.20
steel and tool steel quenched and tempered | 1100 11 325 gi 28128 882812 8853(?;20
- - GF 50-100 [ 0.03-0.06]0.03-0.06
stainless steel ferritic/martensitic 680 b 200 DT 60-100 | 0.05-010 | 0.05-010
and cast steel - GF 50-100 [ 0.03-0.06]0.03-0.06
IS EE 220 B 240 DT 60-100_| 0.05-010 | 0.05-010
stainless steel - GFE 50-100 0.03-0.06 | 0.03-0.06
M B — austenitic, duplex 600 14 180 OT 60-100 1 0.05-010 | 0.05-010
ferritic/pearlitic 15 180 g? 28:128 8853__81255 %%‘?_%1?
gray cast iron (GG) " » GF 50-100 | 0.03-015 | 0.05-018
pearlitic/martensitic 16 260 DT 80-140 0050251 00503
F— - 60 GF 50-100_| 0.03-015 | 0.05-018
. DT 80-140 [ 0.05-0.25] 0.05-03
MeCIUIET @ e (SISl n GF 50100 | 0.03-015 | 0.05-018
PEIIEE E — DT 80140 _|0050.25] 0.05-0.3
— 9 30 GF 50-100_| 0.03-015 | 0.05-018
e lleable cast iron DT 80-140 [ 0.05-0.25] 0.05-0.3
N 2 20 GF 50-100 | 0.03-015 | 0.05-018
P DT 80-140__|0.05-0.25] 0.05-03
GF 80-160 | 0.03-015 [0.03-0.015
S hardenable 21 60 DT 100-200 |0.05-0.20]0.05-0.20
GF 80-160 | 0.03-015 [0.03-0.015
ekl 22 1o DT 100-200_]0.05-0.20 | 0.05-0.20
GF 80-160 | 0.03-015 |0.03-0.015
%S not hardenable 23 s DT 100-200 [ 0.05-020]0.05-020
aluminum-  <12% o donabe i %0 GF 80160 | 0.03-015 |0.03-0.015
cast alloys DT 100200 |0.05-0.200.05-0.20
>12% Si high temperature 25 130 (DEWE 1?)8:126000 8853_8;50 %%35'_%%13
>1% Pb free cutting 26 10 - B T2 22100300
GF 80-160 | 0.03-015 [0.03-0.015
copREr ElloyE — 2 =20 DT 100200 | 0.05-0.200.05-0.20
- GF 80-160 | 0.03-015 [0.03-0.015
slecieline cejpae 28 100 DT 100200 | 0.05-0.20 0.05-0.20
GF 50-100 | 0.03-0.06]0.03-0.06
Fo base Emnee 2 &l 200 DT 60-100_| 0.05-010 | 0.05-010
- dened - 280 GF 50-100 | 0.03-0.06]0.03-0.06
high DT 60-100 | 0.05-010 | 0.05-010
GF 20-50 | 0.03-0.06]0.03-0.08
temperature annealed 33 250 DT 50-50 0.04-008 | 0.04-010
alloys Ni/ Co GF 20-50__|0.03-0.06 | 0.03-0.08
base MEEEnEe = 20 DT 20-50 [ 0.04-0.08] 0.04-010
GF 20-50 | 0.03-0.06]0.03-0.08
— 35 Y DT 20-50__0.04-0.08] 0.04-010
GF 30-60 | 0.03-010 | 0.03-012
dtaniom all pure — - DT 30-60 | 0.05-013 | 0.05-015
eI EINeYS alphatbeta alloys T - GE 30-60 | 0.03-010 | 0.03-012
hardened DT 30-60 | 0.05-013 | 0.05-015
hardened GF 40-100__|0.03-0.08 | 0.03-0.08
msteel 2a0RIRE eietEnEe = DT 50-100 | 0.04-0.08 | 0.04-010

M For material groups see pages 495-524

Member IMC Group
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- TRI-DEEP Machine Requirements for BTA and DTS Drilling Methods
x
(A Machine requirements for deep drilling by
L BTA or DTS drilling methods using TRI-DEEP
C_)I family tools are shown in the table below.
T STS - Machine Setting for Single Tube System
(al Net Power Coolant Pressure
L 8 10
o I ;
. . 8 1MPa = 1.0 N/mm? |
Ve =75 m/min 7 iMpa = 10atm |
5 f=0.25 mm/rev — o
ga _———"”———— =5 55“--
i T
f%””””’ IPEE Sk i S4l-ao I
o I L o, Bt T R
2-=====r770 . gl DET T
Vc =75 m/min 2
1 f=0.15mm/rev | 1
I I O
%6 17 18 19 20 21 22 23 24 25 26 27 28 % 17 18 19 20 21 22 23 24 25 26 27 28
Drill dia. (mm) Drill dia. (mm)
Feed Force Coolant Volume
8 200
7 180
6 160
f = 0.25 mm/rev ] 140
’ — 120 —
21 // — //
Z — - goo ——
B8 == ==r= =80
R (o3
plammm==r="T ] 60
f=0.15 mm/rev 40
] |
20
] o
16 17 18 19 20 21 22 23 24 25 26 27 28 16 17 18 19 20 21 22 23 24 25 26 27 28
Drill dia. (mm) Drill dia. (mm)
The above values should not be used as the exact
Torque recommendations.
0.1 They may need modification depending on the machining
conditions, materials, etc.
0.08
//
0.06 f = 0.25 mm/rev —
— e
§ED4 // -=n"
L— -
— L==r"
E e
002 __o==m=m7 f=0.15 mm/rev |

0
16 17 18 19 20 21 22 23 24 25 26 27 28

Drill dia. (mm)

ISCAR




DTS - Machine Setting for Double Tube System

Net Power
10
T T T ]
ol }/c = ;OO m//min _—
; =025mm/rev T__—
//
6 |t
A5 = _——’——-—
9;.‘«4 ——"'—-———-—
(8]
ok .
Vc =70 m/min
2 f =0.25 mm/rev
;
0
18 19 20 21 22 23 24 25 26 27 28
Drill dia. (mm)
Feed Force
10
8
f =0.25 mm/rev _—
. —
6 ]
LT -
L _.—————
2 // _________-——
Z |-
=4 = -
P s
L
2 f=0.15 mm/rev
18 19 20 21 22 23 24 25 26 27 28
Drill dia. (mm)
Torque
0.1
0.08
_—
f = 0.25 mm/rev —
0.06 |
&o4 mwmmmm T
- // ____—-“——_
0.02k-===""""
f=0.15 mm/rev
o I T
18 19 20 21 22 23 24 25 26 27 28

Drill dia. (mm)

Coolant Pressure

3
T T T
o5 1MPa = 1.0 N/mm? _|
1Mpa = 10 atm
2
Es
2
o1
0.5

18 19 20 21 22 23 24 25 26 27 28
Drill dia. (mm)
Coolant Volume
120
100 _—
—
80
/ |
€ ////
/
B0 —]
=
(o
40
0
18 19 20 21 22 23 24 25 26 27 28

Drill dia. (mm)

The above values should not be used as the exact
recommendations.

They may need modification depending on the machining
conditions, materials, etc.

Member IMC Group.
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The ISCAR FINE-BEAM line provides
solutions with indexable inserts for deep
drilling methods, such as Single and Double
tube system. The ISCAR FINE-BEAM

line is based on peripheral indexable
inserts NPHT with 2 cutting edges as

well as internal and central indexable
inserts NPMT with 2 cutting edges.

The main features of this indexable solution
are cost-effectiveness and functionality.

All advantages of indexable solution are

known and proven themselves over time

The high precision of the NPHT
insert enables deep drilling with
a diameter tolerance of IT10.

The NPMT insert exists in two forms:
NPMT ...L and NPMT ..R. The NPMT ...Lis
a central insert designed to penetrate the
material. The NPMT ...R is an intermediate
insert designed for overlapping between
the central and peripheral insert.

ISCAR

FINE-BEAM Indexable Inserts

All inserts belonging to the ISCAR
FINE-BEAM line are available with 2 types
of chipformers - “G" and "HF". The "HF"
chipbreaker helps to stabilize the drilling
process while using high feed, especially

in difficult to machine materials such as
ISO-M (Stainless steel and cast steel), ISO-S
(High temp. alloys and Titanium alloys), and
ISO-H (Hardened steel) materials. Selection
of the GF or DT chipformer depends on the
feed rate (mm/rev) according to the cutting
conditions in the recommended table.

Chipbreaker Comparison

HF - provides drilling stability
at high feed rates

...-- G chipbreaker

HF chipbreaker

chipbreaker cross-section

Note for mounting a drill head:
Please be sure to use a wrench for
a drill head to be clamped firmly.

The FINE-BEAM line inserts are
available in several grade types, such
as: 1C908, IC520, and IC806. Selection
of an insert grade is recommended to
perform according to the table below:

NPHT
IC908 IC520 IC806
* k Kk ¥ W
¥ ¥r bAS * k k
* ok k W
* k Kk PAgES
AERAS 7% * k k
DA A * ok k




Basic Dimensions of NPHT Explanation of NPHT and
and NPMT Inserts NPMT Inserts Description
Example:
[0g] - 03] - [04[R] - [6] - [P] [icoos
1 2 3 4 5 6 7 8

1 Insert Type

NPHT — peripheral insert (grounded)

NPMT- central and intermediate
insert (pressed)

2 Insert Size (W)

3 Insert Thickness (S)

4 Corner Radius (RE)

5 Orientation
L — left
R — right

6 Chipbreaker Type

G - general
NEVTR HF — high feed
VI1 @ 7 Insert Position
E/‘ \7 P — peripheral
.INSL - I — intermediate
\. \ C - central
W — insert width
INSL - insert length
RE — corner radius
S — insert thickness

eeeeeeeeeeeeee
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FINE-BEAM Solution for BTA and DTS Drilling Methods

ISCAR FINE-BEAM includes drilling heads
with indexable inserts for deep drilling
using the Single and Double Tube System.

FINE-BEAM for Single Tube System

DSD-EF...FB and DSD-IF...FB are
descriptions of drilling heads belonging
to the ISCAR FINE-BEAM family for deep
drilling using single tube system.

The drilling heads are capable of
drilling holes from 25 mm to 89 mm in
diameter. The DSD-EF...FB drilling heads
are designed with an external 4 start
thread connection and the DSD-IF...

FB drilling heads are designed with an
internal single start thread connection.

FINE-BEAM for Double Tube System

DDD-EF...FB is a description of drilling
heads belonging to the ISCAR FINE-BEAM
family for deep drilling using double tube
system. DDD-EF... FB drilling heads are
capable of drilling holes from 25 mm to

65 mm in diameter and are available with
an external 4 start thread connection.

Design Features of the
FINE-BEAM Dirrilling Head

The design of FINE-BEAM drilling head
depends directly on the diameter of the drill.
Drill heads up to a diameter of 65 mm

carry 3 inserts (1 peripheral insert, 1 central
insert, 1 intermediate insert), picture 6.13.2.1.

ISCAR

Picture 6.13.2.1 - Design of FINE-BEAM
Drilling Head Up to a Diameter of 65 mm

intermediate peripheral O

guide pads @ central

Drill heads over a diameter of 65 mm carry
5 inserts (1 peripheral insert, 1 central insert,
2 intermediate insert), picture 6.13.2.2.

Picture 6.13.2.2 - Design of FINE-BEAM
Drilling Head Over a Diameter of 65 mm

center inner @

inner

; 3
inner © eripheral ®

guide pads @



Explanation of FINE-BEAM
Drilling Heads Description

Example:
| psb | -| EF |-|[2550|-| FB |
1 2 3

Basic Dimensions of Drilling
Heads DSD...FT

Single Tube System

1 Designation of Drilling Head

DSD - drilling head for deep drilling
using single tube system

DDD — drilling head for deep drilling
using double tube system

DSD-EF...FB DSD-IF...FB
Deep drilling heads Deep drilling heads
with external 4 start |with internal single start
thread connection thread connection

DC -t - DCONMS cjc L) ENMS
! Ol i 4
PL o PL, I«

OAL—> ‘ OAL

2 Connection Type
EF — external 4 start thread connection
IF — internal single start thread connection

3 Cutting Diameter (DC)

Double Tube System

DDD-EF...FB
Deep drilling heads with external
4 start thread connection

PETOT

DC 9 DCONMS

= L J

I OAL

DC — cutting diameter
OAL — overall length
PL — point length

DCONMS — connection diameter
machine side

TH — thread designation

eeeeeeeeeeeeee
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—
— Universal Marking for
E FINE-BEAM Drilling Heads
(A D — cutting diameter
L Metric — according to the example: D25.4
6' Inch - according to the example: D1.000
T D — pilot diameter
(ol Metric — according to the example: d19.5
H — Inch — according to the example: d.768
O DLF?‘?%?B Number of inserts
[Lot No.] <7d
F — 3-5inserts
Thread type G —Tinsert

According to the example: F

Type of connection

4ST — external 4 start thread connection
1ST - internal single start thread connection
According to the example: 4ST

Tube dimeter

According to the example: 22

282



will work normally, i.e., most efficiently, in
order to save the tool from premature wear,

D

<

. e 0 . . J

FINE-BEAM Cutting Conditions for BTA and DTS Drilling Methods —

o

The main elements of the cutting conditions taking into account maximum productivity. ()
for deep drilling are cutting speed and feed. Recommended initial conditions are L
When drilling holes, it is important to select shown in the table below, according to —
the right cutting conditions in which the tool chipbreaker form and workpiece material. %
al
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Feed : f (mm/rev)

Tensile |Material Cutting Drill dia. (mm)

Strength| Group | Hardness speed V. 25.00 - 43.01-

Material Condition [N/mm2]| No." (HB) Chipbreaker| (m/min) 43.00 89.00
<0.25% C annealed 420 1 125 HGF 7700:113300 8‘]10:00'343 8}‘2‘:8"3‘2
HE 70130 |_011-0.41_| 014-0.45
non-alloy ~ 2025%C annealed 650 2 190 G 704130_|_010-0.30_| 012-0.35
steel and cast quenched and HF 70-130 011-0.41 014-0.45
steel free  099%C e — g 250 G 70430 | 010-030 | 012-0.35
cutting steel  >0,55% C annealed 750 4 220 5 S B E I R
quenched and HE 70130 |_011-0.41_| 014-0.45
tempered oY ° e G 70430 | 010-030 | 012-0.35
HE 704120 | _011-041 | 0.20-0.45
alinzeled g : 2o G 7020 _|_010-030_| 012-0.35
so | 7| e eI oned jonts
steel (less than 5% of quenched and 1000 o 200 HF 55-110 011-0.41_| 0.20-0.45
alloying elements) tempered G 60-120 | 010-030 | 012-0.35
HE 55110 | _01-0.41 | 0.20-0.45
(20 2 350 G 60-120_|_010-030_| 012-035
HE 55110 | _011-0.38 | 0.20-0.40
high alloyed steel, cast slines g ol 1 200 G 70-30_|_010-030 | 012-0.35
steel and tool steel quenched and 1100 1 325 HF 55-110 0.11-0.38 0.20-0.40
tempered G 704130 | 010-030 | 012-0.35
" " HE 40-110_|_ 011041 _| 0.20-045
stainless steel ferritic/martensitic | 680 12 200 G 704130_|_010-0.30 | 012-0.35
and cast steel martensitic 820 13 240 HGF ?811;% 0011018;% %%S 83455
stainless steel . HF 40-110 0M1-0.41 0.20-0.45
and cast steel austenitic, duplex 600 14 180 G 70-130 010-0.30 012-035
ferritic/pearlitic 15 180 %F 28:]}8 8 112)__%:;85 81224:603451
gray castiron (GG) " " HE 50-110_|_011-0.38 | 0.24-0.41
pearlitic/martensitic 16 260 G 50-10 010-0.25 012-0.35
F— - 60 HE 50-110_|_011-0.38 | 0.24-0.41
. G 50-110_|_010-0.25 | 012-0.35
nodular cast iron (GGG) - HE 50-110_|_011-0.38 | 0.24-0.41
pearlitic I A G 50-110_|_010-025 | 012-035
» HE 50-110_|_011-0.38 | 0.24-0.41
lleable cast ron Juie B 130 G 50-110_|_010-025 | 012-0.35
eoriiic " 30 HE 50-110_|_011-0.38 | 0.24-0.41
P G 5010 | 010-0.25 | 012-0.35
HF 6550 | 0.09-033 | 0.24-035
i not hardenable - 60 G 65130 | _010-0.25 | 012-0.35
Ell AL UE e Bl HE 65150 | 0.09-0.33 | 0.04-0.35
neEEnEes 22 1oy G 65130 | 008023 | 012-0.27
HF 65150 | 0.09-0.33 | 0.24-0.35
% not hardenable > = G 65-130 | 0.08:023 | 012-027
aluminum- =1 hardenable 24 90 HE 65-150 0.09-0.33 | 0.24-0.35
cast alloys G 65-130 0.08-0.23 | 0.12-0.27
>12% Si high temperature 25 130 %F gg_gg 882:833 %%24__82375
1% Pb free cutting 26 110 F(';F ggjgg 8'838'23 %%;"_‘8'235’
HE 65150 | _0.09-0.33 | 0.24-0.35
copper alloys brass 27 20 G 65130 | _0.08-023 | 012-027
" HE 65150 | _0.09-0.33 | 0.24-0.35
electrolitic copper 28 100 G 65130 0.08-0.23 012-0.27
HE 20-55_| 0.09-030 | 0.20-0.33
Fo base alineslee 3t 200 G 2050 | 008023 | 012-0.27
- dened - 280 HE 20-55_| _0.09-030 | 0.20-033
high G 2050 | 008023 | 012-027
temperature annealed 33 250 HF 20-55 0.09-030 | 0.20-0.33
o G 2050 | 008023 | 012-0.27
Ni/ Co HE 2055 | 0.09-030 | 0.20-033
base e EEe > 250 G 2050 | 008023 | 012-0.27
ot 25 320 HE 2055 | _0.09-030 | 0.20-033
G 20-50 | 008023 | 012-0.27
HE 30-60 | 0.09-030 | 0.20-0.33
dtanium all pure e 8 G 30-60 | 008023 | 012-027
NI ey alpha+beta alloys I - HF 30-60 | 0.09-0.30 | 0.20-0.33
hardened G 30-60 | 008023 | 012-0.27
hardened HE 30-60 | 0.09-030 | 0.20-033
steel =CUnINe IEIE s 2 G 3060 | 008023 | 012-027

M For material groups see pages 495-524

ISCAR



FINE-BEAM Machine Requirements for BTA and DTS Drilling Methods

Machine requirements for deep drilling by
BTA or DTS drilling methods using TRI-DEEP
family tools are shown in the table below.

STS - Setting Guidelines for Cutting
Loads, Fluid Pressure and Flow
Rate During STS Operation

Coolant Pressure

Net Power
25
I e
20 Ve = 100 m/min r
f = 0.25 mm/rev /
15 //
s
K4
o 10 / _
o ”4"
° // *"/\// 70 m/mi
- =70 m/min
T f=0.15 mm/rev
\ \ \
0 10 20 30 40 50 60 70
Drill dia. (mm)
Feed Force
15
Ve = 100 m/min yd
10 f = 0.25 mm/rev v
z / s
3 / -
"o // e
//”" Ve = 70 m/min
petae f=0.15 mm/rev
0 10 20 30 40 50 60 70
Drill dia. (mm)
Torque
0.5
0.4 //
Ve = 100 m/min /
03— f=0.25 mm/rev
£ /s
< 02 / e
] /{/’
0.1 P <
// Ve = 70 m/min
=" f=0.15 mm/rev
0 10 20 30 40 50 60 70
Drill dia. (mm)

10 \ | | |
\ 1MPa = 1.0 N/mm?
8 1Mpa = 10 atm i
5 \
= \
o
s 4 \
o \
\\§
2
0 10 20 30 40 50 60 70
Drill dia. (mm)
Coolant Volume
400
300
=
E 200
-
100

0 10 20 30 40 50 60 70
Drill dia. (mm)

The above values should not be used as the exact
recommendations. They may need modification depending on
the machining conditions, materials, etc.

Member IMC Group.
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—]
— DTS - Setting Guidelines for Cutting Loads,
Y Fluid Pressure and Flow Rate During
N DTS Operation
LLI Net Power Coolant Pressure
_l 25 2 T T T
@) j|MPa = 400 l;l/mmz
a ~ 10 atm
T Pl — . e \ P
Ve = 100 m/min 1.5 ™
o f=0.25 mm/rev N
L 15 // \\
L 2 g
D o 10 —=- 2
o -—”’ o
5 pd ",—"’ 0.5
- Ve = 70 m/min
- f=0.15 mm/rev
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Drill dia. (mm) Drill dia. (mm)
Feed Force Coolant Volume
15 200
/ ol
Ve = 100 m/mi “ // -
c= m/min 150 P
f = 0.25 mm/rev pd ’
10 4
i rd
= / -° _ /,
z -7 £ /
= / ’,,’ £ 100 4 //
i 5 // - -~ =U' /’I
- . 4
-7 Vc = 70 m/min 50
// f=0.15 mm/rev
||
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Drill dia. (mm) Drill dia. (mm)
Torque
0.5 The above values should not be used as the exact
recommendations. They may need modification depending on
, the machining conditions, materials, etc.
04 Ve = 100 m/min /
f =0.25 mm/rev /
0.3
£ %
X 02 / ,,’
'—
//’//
0.1 b
kT Ve = 70 m/min
_z=- =0.15 mm/rev
‘/ L L L
0 10 20 30 40 50 60 70
Drill dia. (mm)

ISCAR




ISCAR-DEEP-DRILL Indexable Inserts

ISCAR-DEEP-DRILL family contains a The main features of this indexable solution
line of tools with cartridges equipped are cost-effectiveness and functionality.
with indexable inserts that provide

solutions for deep drilling methods,

such as: single and double tube system. All advantages of the indexable

The inserts that form the basis of this solution are known and have

line are NPMX with two cutting edges proven themselves over time.

and TPMX with three cutting edges.

DEEP HOLE DRILLING
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Double Tube System

Single Tube System

The NPMX inserts are mounted on drilling
heads with diameters up to 45 mm and are
available with 2 types of chipformers "G”
and "“B”. The TPMX inserts are mounted

on drilling heads with a diameter above

48 mm and are available with 4 types of
chipformers “G", "B", "BG", and “DT". The
tools with diameter ranges between 45 to
48 mm carry NPMX and TPMX inserts.

PPy &

The high precision of the NPMX and TPMX

inserts enables deep drilling with a diameter

tolerance of IT10 and surface finish of 3 um.

The ISCAR-DEEP-DRILL family contains
inserts with a variety of chipformer types.
The chipformer type “G" is general and
suitable for machining most materials. In
order to improve performance, in some
cases there are additional chipformer
types, such as: “B”, "BG", and “DT". The
"B"-type chipformer has the ability to
improve chip control for heat-resistant
alloy, titanium, stainless steel, Inconel, etc.
The "BG"-type chipformer can improve
chip control for difficult-to-cut steel, carbon
steel, non-alloy steel, etc. The "DT"-

type chipformer is designed to reduce
machine load and is recommended

for use on low power machines.

ISCAR

versatile

good chip control for heat-resistant alloy

to reduce machine load

The ISCAR-DEEP-DRILL indexable
inserts are available in several grade
types, such as: 1C920, IC5500, IC9025,
IC508, 1C908, IC520, and IC306.



Recommendation for Insert Grade
and Chipformer Type Selections

Selection of an insert grade and
chipformer type recommended to
perform according to the table below:

Tensile Chipbreaker
fo) Strength | Hardness Troubleshooting
(2] Material Condition [N/mm?2] HB First Choice Fracure Wear
<0.25% C annealed 420 125
>0.25% C annealed 650 190
e s Ymesed | w0 | w0 | oc B
) ' P 1C908 IC806 IC9025
free cutting steel annealed 750 220
>0.55% C
o quenched and 1000 300
tempered
annealed 600 200
o oy g st e cams |2 25 | sc B
o quenched an
Sy clereris) tempered 1000 300 1C908 IC806 1C9025
1200 350
. annealed 680 200
high alloyed steel, cast hed and G BG B
steel and tool steel quenched an 100 325 IC908 IC806 IC9025
tempered
cain teel and I ferritic / martensitic 680 200 @ BG B
stainless steel and cast stee
martensitic 820 240 1C908 IC806 1C9025
) . G B B
M| stainless steel and cast steel austenitic, duplex 600 180 IC806 1C908 1C9025
. ferritic / pearlitic 180
gray cast iron (GG) — —
pearlitic / martensitic 260
. ferritic 160 G G B
nodular cast iron (GGG) pearlitic 250 1908 IC806 1C9025
. ferritic 130
malleable cast iron —
pearlitic 230
. not hardenable 60
aluminum-wrought alloys
hardenable 100
- <12% Si not hardenable 75
aiuminum- =P hardenable 90
cast alloys
>12% Si high temperature 130 G G 5
5 -
>1% Pb free cutting 110 1C908 IC806 IC9025
copper alloys brass 90
electrolytic copper 100
duroplastics,
non metallic fiber plastics
hard rubber
annealed 200
Fe based
Lot hardened 280
a:%ysr;emperature N o @ annealed 250
b;:; g © hardened 350 B B B
cast 320 IC806 IC908 1C9025
pure RM 400
titani Il
Itanium alloys alphatbeta alloys, RM 1050
hardened
hardened
hardened steel
hardened B B B
chilled cast iron cast 400 IC806 IC908 1C908
cast iron hardened

Member IMC Group
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Basic Dimensions of NPMX
and TPMX Inserts

NPMX

IC — inscribed circle diameter
RE — corner radius

S — insert thickness

L — cutting edge length

ISCAR

Explanation of NPMX and
TPMX Inserts Description

Example:

| TPMX | (14 |03]08| R |-| G | | Ico08 |
1 2 3 4 5 6 7

1 Insert Type
NPMX — insert with two cutting edges
TPMX — insert with three cutting edges

2 Insert Size (W)

3 Insert Thickness (S)

4 Corner Radius (RE)

5 Orientation
R — right
L — left

6 Chip Breaker Type

G — general
HF - high feed

7 Grade
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ISCAR-DEEP-DRILL Solution for BTA and —
:
ISCAR-DEEP-DRILL includes drilling heads DSD-EC... and DSD-IC... are descriptions L
with cartridges equipped with indexable of drilling heads with cartridges equipped -
inserts for deep drilling using the Single and indexable insert belonging to the ®)
Double Tube System. ISCAR-DEEP-DRILL ISCAR-DEEP-DRILL family for deep drilling L
drilling heads with cartridges allow fine using single tube system. The drilling heads &
adjustment of tool diameter and by are capable of drilling holes from 38 mm LU
exchanging only the peripheral cartridge to 294 mm in diameter. )
and guide pads, the original head The DSD-EC... drilling heads are
diameter can be increased up to 5 mm. designed with an external 4 start thread
connection and the DSD-IC... drilling
ISCAR-DEEP-DRILL Heads with heads are designed with an internal

ﬁi::ﬁg?ssﬁ%lf'ep?fg e";‘::t(:ge single start thread connection.
ISCAR-DEEP-DRILL Heads with
Cartridges Equipped Indexable
Inserts for Double Tube System

DDD-EC... is a description of drilling heads
with cartridges equipped indexable inserts
belonging to the ISCAR-DEEP-DRILL
family for deep drilling using double tube
system. DDD-EC... drilling heads are
capable of drilling holes from 38 mm to
184 mm in diameter and are available with
an external 4 start thread connection.

eeeeeeeeeeeeee
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ISCAR-DEEP-DRILL Cartridges for
Single and Double Tube System

CAQOD-... and CAID-... are descriptions of
cartridges equipped. The same cartridges
can be used in deep drilling heads for single
and double tube systems belonging to the
ISCAR-DEEP-DRILL family. The CAOD-... is
a peripheral cartridge that carry peripheral
inserts and allow fine adjustment of the
drilling head diameter. The CAID-... cartridge
is used as an inner or central cartridge and
has no adjustments. Cartridges

CAQOD -... and CAID -... are designed in
two versions depending on the diameter
of the drilling head. The CAOD-... cartridge
that is used in a drilling head up to @ 40
mm carry an NPMX insert with two cutting
edges, and a drilling head over @ 40 mm
carries a TPMX insert with three cutting
edges. The CAID-... cartridge used in a
drilling head up to @ 48 mm carries an
NPMX insert with two cutting edges, and

in drilling head over @ 48 mm carries a
TPMX insert with three cutting edges.

The ISCAR-DEEP-DRILL family offers
CAQOD-...+... cartridges that can increase the
diameter of the driIIing head up to 5 mm.
The CAOD-...+... is a peripheral cartridge
that replaces the CAOD-... in case of need
to increase the drilling head diameter.

CAOD-...

<>

CAID-...

ISCAR

Design Feature of the
ISCAR-DEEP-DRILL Drilling Head

The design of the ISCAR-DEEP-DRILL
drilling head directly depends on

the diameter of the drill and is
divided into four diameter ranges in
accordance with table 6.14.2.1.

©238.00-106.99 mm

filler ,

protector
— sub
ﬂﬁﬂ . guide pad
- ;
’Gunde pad
Inner
peripheral

central

Part positions may vary depending on the drill size.

2107.00-168.99 mm

W sub
' guide pad

o _

gmde pad

inner.

peripheral

inner
central

Part positions may vary depending on the drill size.




7169.00-232.99 mm In addition to guide pads, the drilling heads
filler that belong to the ISCAR-DEEP-DRILL
protector family are equipped with sub
28

protector
P

sub
guide pad

Inner

peripheral
inner
central
Part positions may vary depending on the drill size.

©233.00-291.99 mm

filler

protector

N
protector .
sub

guide pad

sl T

guide pad guide pad

Sooee

guide pad, filler, and protector.

Sub guide pad - helps prevent breakage
while pulling out the tool from hole/
cross-hole processing. These guide
pads are made from soft steel to
prevent damage to the surface.

Sub Guide Pad

Inner

peripheral

inner

central

Part positions may vary depending on the drill size.
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Filler — protects the pocket of the
guide pad from damage when drilling.
This part does not work directly to
drilling and is made with steel.

Filler

Protector — prevents damage of the guide
pad when retracting the tool after drilling.

Protector

ISCAR

Explanation of ISCAR-DEEP-DRILL Drilling
Heads with Cartridges Description

Example:
| psb | -| EC | |65.50 |
1 2 3

1 Designation of Drilling Head

DSD - drilling head for deep drilling
using single tube system

DDD- drilling head for deep drilling
using double tube system

2 Connection Type
EC — external 4 start thread connection
IC - internal single start thread connection

3 Cutting Diameter (DC)

=l
DC =
) =




Basic Dimensions of ISCAR-DEEP-
DRILL Drilling Heads with Cartridges

Single Tube System

DSD-EC... DSD-IC...
Deep drilling heads Deep drilling heads
with external 4 start |with internal single start
thread connection thread connection

Double Tube System

DDD-EC...
Deep drilling heads with external
4 start thread connection

DC — cutting diameter
OAL — overall length
LF — functional length

DCONMS — connection diameter
machine side

TH — thread designation

Universal Marking for ISCAR-DEEP-
DRILL Drilling Heads with Cartridges

D4>

Ko ©
0
D80.01d70
D3.150d2.756
K4DT75
[Lot No.]
0 0 d
. 2
_ thread type
| |
D — cutting diameter
Metric — according to the example: D80.01
Inch — according to the example: D3.150
D — pilot diameter
Metric — according to the example: d70
Inch — according to the example: d2.756
Tool Style
K — cartridge style drill head

Type of Connection

4ST - external 4 start thread connection
for single tube system

1ST - internal single start thread
connection for single tube system

4DT — external 4 start thread connection
for double tube system

According to the example: 4DT

Tube Dimeter
According to the example: 75

eeeeeeeeeeeeee
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ISCAR-DEEP-DRILL Solution for BTA and DTS Drilling Methods with Brazed Tips

The ISCAR-DEEP-DRILL includes drilling
heads with brazed tips for deep drilling
using the Single and Double Tube System.
ISCAR-DEEP-DRILL drilling heads with
brazed tips allow drilling holes with IT9
accuracy and surface roughness of 2um
according to Ra parameter. This style of
drilling head for deep drilling using the
Single Tube System are capable of drilling
holes from 8 mm to 65 mm in diameter and
are available with an external 1, 2, 4 start

ISCAR

thread connection. When using this style
of drilling head for deep drilling by Double
Tube System, it is then capable of drilling
holes from 18.4 mm to 65 mm in diameter
and are available with an external 4 start
thread connection. ISCAR-DEEP-DRILL
drilling heads with brazed tips can be
used on various types of materials

due to the variety of grades combined
with different chip breakers.




Brazed Tip Types

Brazed tips are available in two types, with
and without chip splitting. Brazed tips with
chip splitting are usually mounted on deep
drilling heads up to 20 mm in diameter.
The chip splitting cutting edge causes
breaking chips into small segments, thus
ensuring proper and easy chip evacuation.
Brazed tips without chip splitting are usually
mounted on deep drilling heads of 12.6 up
to 20 mm in diameter. All brazed tips are
equipped with a DT chipbreaker to assist
form chips during the drilling process.

Brazed Tip with Chip Splitting

Explanation of Drilling Heads
with Brazed Tips Description

Example:
| psD |-|E3] 2355 |DT|-|PzX2T|
1 2 3 4 5

1 Designation of Drilling Head

DSD — drilling head for deep drilling
using single tube system

DDD — drilling head for deep drilling
using double tube system

2 Connection Type
EO — external single start thread
connection carry single brazed tip
E1 — external 2 or 4 start thread
connection carry single brazed tip
E2 — external 2 start thread
connection carry 2 brazed tip
E3 — external 4 start thread
connection carry 3 brazed tip

3 Cutting Diameter (DC)

4 Chipbreaker Type

All brazed tips are equipped
with a DT chipbreaker

5 Available Carbide Grades:

PZX2T, PIX2T, POX2T, PZT, P1T, POT,
PZN, PIN, PON, KZK, K1K, KOK

eeeeeeeeeeeeee
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Basic Dimensions of Drilling
Heads with Brazed Tips

Single Tube System
DSD-EO... DSD-E2...
DSD-E1... DSD-E3...

Deep drilling heads
with external 4 start
thread connection

Deep drilling heads
with internal single start
thread connection

DSD-EO...

DTO -— ] T\ DOE)NMS
Lﬂ +
|

DSD-ET..
< O JTTHIE

WA A
Wl L2

Double Tube System

DDD-E3...
Deep drilling heads with external
4 start thread connection

DC i - DCONMS

DC — cutting diameter
PL — point length
OAL — overall length

DCONMS — connection diameter
machine side

TH — thread designation

ISCAR

Universal Marking for Drilling
Heads with Brazed Tips

-~ D —»

A/B
D18.4d23.5
D.724d.630
BBLGDD4DT18"7
[Lot No.]
Q 0 d
—
= TheadT
D — cutting diameter
Metric — according to the example: D18.40
Inch — according to the example: D.724
D — pilot diameter
Metric — according to the example: d23.5
Inch — according to the example: d.630
Tool Style
A — single cutting edge
B — multiple cutting edges

Type of Connection

1ST - single start thread connection
for single tube system

21ST — 2 start thread connection
for single tube system

4ST — 4 start thread connection
for single tube system

4DT - 4 start thread connection

for double tube system
According to the example: 4DT

Tube Dimeter
According to the example: 18
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ISCAR-DEEP-DRILL Cutting Conditions for BTA and DTS Drilling Methods —
xx
The main elements of cutting conditions for taking into account maximum productivity. ()
deep drilling are cutting speed and feed. Recommended initial conditions are L
When drilling holes, it is important to select shown in the table below, according to -
the right cutting conditions in which the tool chipbreaker form and workpiece material. %
will work normally, i.e., most efficiently, in
order to save the tool from premature wear, &
a
€, Ground Brazed Solid Drill Heads
- S DSD-EO, DSD-E1, DSD-E3, DDD-E3, DSD-1
B |5
§ |9 ¢
& | 9| w| Dia. | 800- | 15.60- | 20.01- | 31.01- | 43.01-
o | €| ¢ |Range| 20.00 | 20.00 | 31.00 | 43.00 | 65.00
BDE 2B v
[e] cC Sl w®| g c
2] Material Condition - - (m/min) Feed Rate f (mm/rev)
<0.25% C annealed 420 1 [12570-120 |0.05-013]0.08-045| 041-017 | 013-0.2 | 016-0.3
non-alloy steel >0.25% C annealed 650 2 [190|70-120 |0.05-0.13|0.08-015| 0.1-017 | 013-0.2 | 016-0.3
and cast steel, <0.55% C quenched and tempered 850| 3 |250] 40-70 |0.05-0.13|0.08-0.15| 0.1-017 | 0.13-0.2 | 0.16-0.3
free cutting steel S0.55% C annealed 750 | 4 |220] 70-120 |0.05-013]0.08-015| 01-017 | 013-0.2 | 0.16-0.3
= quenched and tempered  [1000| 5 [300|55-100 | 0.05-01 |0.08-012| 01-015 | 013-017 [015-0.28
annealed 600 6 [200[70-100 |0.05-0.13]0.08-015| 0.-017 | 013-0.2 | 016-0.3
l(?emslsat”hzynasni ngt S 930] 7 |275/55-100 | 0.05-01 [0.08-012] 01-015 | 013-017 |015-0.28
alloying elements) quenched and tempered  [1000| 8 |300|55-100 | 0.05-01 |0.08-012| 01-015 | 013-017 [015-0.28
1200| 9 [350]55-100 | 0.05-041 |0.08-012| 041-045 | 043-017 |015-0.28
high alloyed steel, cast annealed 680 |10 |[200| 50-85 |0.05-013|0.08-015| 01-017 | 013-0.2 | 016-0.3
steel and tool steel quenched and tempered  [1100] 11 |[325|55-100 | 0.05-01 [0.08-012| 01-015 | 013-017 [015-0.28
ctainless steel and cast steel ferritic / martensitic 680 [ 12 [200[ 60-100 |0.05-0.13|0.08-015| 0.1-0.28 | 0.13-0.3 [016-0.35
martensitic 82013 [240/ 60-100 |0.05-013]0.08-015| 01-0.28 | 0.13-0.3 [016-0.35
M|stainless steel and cast steel austenitic, duplex 600 |14 [180|60-100 [0.05-0.12[0.05-0.12]0.08-0.25| 01-0.28 |015-0.33
aray cast iron (GG) ferritic / pearlitic 15 |180 | 80-100 |0.05-0.13|0.08-015| 04-017 | 013-0.2 | 016-0.3
pearlitic / martensitic 16 |260| 80-100 |0.05-0.13]0.08-045| 01-017 | 013-0.2 | 016-0.3
nodular cast iron (GGG) ferritic 17 [160] 60-100 |0.05-013|0.06-013|0.08-0.18| 0.1-0.2 |015-0.25
pearlitic 18 |250] 60-100 | 0.05-0.13|0.06-0413|0.08-018| 01-0.2 [015-0.25
e leable cast iron ferritic 19 [130 [ 50-100 |0.05-0.13]0.06-0413[0.08-018| 0.1-0.2 [015-0.25
pearlitic 20(230[50-100 [0.05-013]|0.06-0.13[0.08-018| 01-0.2 |015-0.25
sluminum-wrought alloys not hardenable 21|60 | 65-130 |0.05-0.13[0.08-015| 01-0.2 [015-0.25| 0.16-0.3
hardenable 22[100| 65-100 |0.05-0.13]0.08-015| 01-0.2 |015-0.25| 016-0.3
, A not hardenable 23| 75 | 65-130 |0.05-0.13[0.08-015| 01-0.2 [015-0.25| 016-0.3
aluminum- <12% Si
cast alloys : _hardenable 24|90 | 65-130 |0.05-013[0.08-015| 01-0.2 [015-0.25| 0.16-0.3
>12% Si high temperature 25]130| 65-130 |0.05-013]0.08-015| 04-0.2 |015-0.25| 016-0.3
>1% Pb free cutting 26| 110 | 65-130 |0.05-0.13]0.08-045| 04-0.2 |015-0.25| 016-0.3
copper alloys brass 27|90 | 65-130 |0.05-013[0.08-015| 01-0.2 [015-0.25| 0.16-0.3
electrolytic copper 28(100| 65-130 |0.05-0.13|0.08-045| 04-0.2 |015-0.25| 016-0.3
non metallic duroplastics, fiber plastics 29
hard rubber 30
Fo based annealed 31[200| 10-50 |0.05-0412[0.06-012]0.08-0.15| 012-0.18 |0.15-0.25
i temperature hardened 32[280| 10-50 |0.05-0.12]0.06-012[0.08-015| 012-018 [015-0.25
a:%ys P Nior Co annealed 33[250| 10-50 |0.05-0412[0.06-012]0.08-0.15| 012-0.18 |0.15-0.25
based hardened 34(350| 10-50 |0.05-012[0.06-012]0.08-0.15| 012-0.18 |015-0.25
cast 35(320| 10-50 [0.05-0.12|0.06-0.12|0.08-015| 012-018 |015-0.25
oy pure 40036 30-50 | 0.05-01 | 0.05-01 [0.08-012| 04-045 | 0.12-02
alpha+tbeta alloys, hardened [1050|37 30-50 | 0.05-01 | 0.05-01 [0.08-012| 01-015 | 012-0.2
hardened 38
hardened steel hardened 39
chilled cast iron cast 401400
cast iron hardened 41

() For material groups see pages 495-524

Member IMC Group
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56. Chipbreaker Adjustable Solid Drill Heads DSD-EC, DDD-EC, DSD-IC
£ |3
5 2% g
E 10 w| 2 Dia. | 38.00- | 40.00- | 52.00- | 64.00- | 85.00-
o "‘E 'TE § 5 Troubleshooting | Range | 39.99 51.99 63.99 84.99 | 293.00
‘m g 8| T 4 Vv
[e] C 3 ®| © 4 c
2] Material Condition [© Z| S| T | i£ |Fracture| Wear |(m/min) Feed Rate f (mm/rev)
<0.25% C| annealed |420] 1 125 60-120 [0.08-015] 04-02 |013-0.23]015-0.25] 018-0.3
>0.25% C| annealed |650] 2 190 60-120 |0.08-015] 01-02 |013-0.23]015-0.25] 018-0.3
non-alloy quenched
steeland  <055%C| and  |850|3 [250| 56 5 |60-120(0.08-015| 01-02 [013-023]015-025| 018-03
cast steel, tempered
| | 1902
free cutting annealed |750] 4 [220]'C208| 1806 |1C9025 e 5T 08-015] 0102 [013-0.23]015-0.25] 018-03
steel S0.55% C quenched
and  [1000| 5 [300 60-120 [0.08-015| 0102 |013-0.23]015-0.25| 018-0.3
tempered
o allow and cact ctea|_aMealed [600[ 6 [200 60-100 |0.08-015] 01-02 |013-0.23]015-0.25] 018-0.3
(:)evsvsathoayna;y gfs Steel quenched |930] 7 [275] & | BG B |60-100]0.08-015] 01-0.2 |013-0.23/015-0.25] 018-0.3
o de;enw) and  [1000] 8 [300]Ico08| Icso6 |Ic9025[50-100]0.08-015] 01-02 |013-0.23[015-0.25] 018-03
ying tempered [1200] 9 350 50-100 |0.08-015] 01-02 |043-0.23]015-0.25| 018-0.3
annealed |680]10 |200 60-120 |0.08-015] 0102 |013-0.23]015-025] 018-0.3
high alloyed steel, cast| quenched G BG B
steel and tool steel and  [1100]| 11 [325[Ico08| Ic806 [IC9025|60-120|0.08-015| 01-0.2 |013-0.23|015-0.25| 018-0.3
tempered
stainless steel mtigﬁém 68012 [200| G BG B | 60-110 |0.08-015| 01-0.2 |013-0.23|015-0.25| 018-0.3
sl @it sise | martensitic |820] 13 |240]/C208| 1806 |IC9025F 502075 08-015] 01-02 |013-0.23]015-0.25] 018-0.3
stainless steel austenitic, G B B
7 oo |600] 14180} | ooe | icagas)| 8010 [008-015| 0102 |013-023|015-0.25 01803
ferritic / 15 180 80-140 |0.20-0.30|0.20-0.30|0.24-0.32|0.24-0.320.25-0.40
) pearlitic
gray cast iron (GG) carlitic /
peartitic 16 [260 80-140 |0.20-0.30/0.20-0.30|0.24-0.32|0.24-0.320.25-0.40
martensitic G G B
. ferritic 17 [160]ico0s| i1cs06 |icon25]80-140 [0.20-0.30/0.20-0.30[0.24-0.32]0.24-0.32/0.25-0.40
nodular cast lron (GGG 22 p e 18 [250 80-140 |0.20-0.300.20-0.30]0.24-0.32]0.24-0.320.25-0.40
leable cast ron ferritic 19 [130 80-140 [0.20-0.300.20-0.30]0.24-0.32]0.24-0.32/0.25-0.40
pearlitic 20[230 80-140 |0.20-0.300.20-0.30]0.24-0.32]0.24-0.320.25-0.40
aluminum- o dne(?wtable 21|60 100-200| 0.08-0.2 | 01-0.25 |013-0.28| 015-0.3 |018-0.33
wrought alioys hardenable 22[100 100-200]0.08-02| 01-0.25 [013-0.28] 015-03 |018-0.33
not
<% | nadenable 23|75 100-200] 0.08-0.2 | 01-0.25 |013-0.28| 015-0.3 |018-0.33
e hardenable 24|90 100-200{0.08-0.2 | 01-0.25 |013-0.28] 015-0.3 |018-0.33
>12% Si tem;gzture 25130 G G B 100-200/0.08-0.2 | 01-0.25 |013-0.28| 015-0.3 |018-0.33
>1% Pb__| free cutting 26|10 |'C908| 1C806 1C9025k 505 650[0.08-02| 01-0.25 |013-0.28] 015-03 |018-0.33
copper brass 27]90 100-200{0.08-0.2 | 01-0.25 |013-0.28] 015-0.3 |018-0.33
alloys e'igggg:'c 28(100 100-200| 0.08-0.2 | 01-0.25 |013-0.28| 015-0.3 |018-0.33
A duroplastics, 29 60-130 | 0.08-0.2 | 01-0.25 |013-0.28| 015-0.3 |018-0.33
non metallic fiber plastics
hard rubber 30 60-130 | 0.08-0.2 | 01-0.25 |013-0.28| 015-0.3 [018-0.33
e bacey | 2nnealed 31200 20-65 |0.06-013]0.08-018]013-0.23[013-0.23[018-0.28
high hardened 32[280 20-65 |0.06-013]0.08-018]013-0.23[013-0.23[018-0.28
temperature | _annealed 33250 20-65 |0.06-013]0.08-018]013-0.23[013-0.23[018-0.28
alloys o hardened 34]350] 5 5 [30100]0.06-013]0.08-018]013-0.23]013-0.23]018-0.28
cast 350320| i c806| 10908 |ico025/30-100[0.06-0.13]0.08-018]013-0.23[013-0.23[018-0.28
pure  |400|36 30-60 |0.06-013]0.08-018]013-0.23[013-0.23[018-0.28
titanium alloys ClRERISSE
Y alloys,  [1050|37 30-60 |0.06-013[0.08-018|013-0.23[013-0.23|018-0.28
hardened
e rdoned stoel hardened 38 30-80 |0.06-013]0.08-018]013-0.23[013-0.23[015-0.28
hardened 39 B B B | 30-80 [0.06-013]0.08-018[013-0.23]013-0.23[015-0.28
chilled cast iron cast 40 [400|Ic806| 1C908 | 1C908 | 30-80 [0.06-013]0.08-018[013-0.23[013-0.23[015-0.28
cast iron hardened 41 30-80 |0.06-013]0.08-018]013-0.23[013-0.23[015-0.28

() For material groups see pages 495-524
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ISCAR-DEEP-DRILL Machine Requirements for BTA and DTS Drilling Methods

Machine requirements for deep drilling by
BTA or DTS drilling methods using TRI-DEEP
family tools are shown in the table below.

Setting Guidelines for Cutting
Loads, Fluid Pressure and Flow
Rate During STS Operation

Coolant Pressure

Net Power
80 T T
el VC =100 m/min ,/
s f=025mm/rev. |~
< 4 // =1
&) L==="]
T // —==" Ve = 70 m/min
" f =0.15 mm/rev
0 50 100 150 200 250 300
" Drill dia. (mm)
20, Vc =100 m/min
= 45| f=0.25 mm/rev
4
~ 10
9 ———=—=7 Vc =70 m/min
a s :___--——‘ f= O 5 mm/rev
0 10 20 40 50
Drill d|a ( m)
Feed Force
50 T T =
40— Ve =100 m/min ,/ —4

f=025mm/rev | _~— -

g 30— /' -
i 2 _,—”/ Ve = 70 m/min
10 [ Z==" f=0.15 mm/rev
\ \ |
0 50 100 150 200 250 300
~ Drill dia. (mm)
- Vc =100 m/min

1

[=)

e \ 1MPa = 1.0 N/mm? |
& N 1Mpa = 10 atm B
= N
o \
(
0 100 200 300 400 500
h Drill dia. (mm)
8
X
o —
0 10 20 30 40 50 60 70
Drill dia. (mm)
Coolant Volume
___ 2000
=
£ 1500
>~
T 1000
500
i
0 100 200 300
L Drill dia. (mm)
-’E\ 200
£ 150
e 100
T 50

0 10 20 30 40

Drill dia. (mm)

50

= f = 0.25 mm/rev
= ° ——_-==""_ | Vc=70m/min
=== f= O 5 mm/rev
0 10 30 40 50
Dr|II dia. (mm)
Torque
8 \ \ T
— sl Vc =100 m/min
S f =0.25 mm/rev 7
bz -~
x 4 —=-
. T ]y 61 m/n/un
- =0.15 mm/rev
[ ./ | |
0 L 50 100 150 200 250 300
Drill dia. (mm)
E o2 Vc =100 m/min
bz | f=0.25 mm/rev 4
é _-
i - Ve = 70 m/min
p—ce f‘= 0. 1 mm/rev
0 10 20 30 40 50
Drill dia. (mm)
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Setting Guidelines for Cutting
Loads, Fluid Pressure and Flow
Rate During DTS Operation

Net Power

Coolant Pressure

EOJS
=3
o 05 — |
1MPa = 1,0 N/mm?
1Mpa = 10 atm B
0.25
( | |
0 L 50 100 150 200
Drill dia. (mm)
©
o 15 =
= —
o
0.5
0 10 20 30 40 50 60 70
Drill dia. (mm)
Coolant Volume
-
400 A
5 /
€ 300
= /
T 200 /
P
100 7
(
0 50 100 150 200
‘~ Drill dia. (mm)
=
E 100
£
= 50
O
0 10 20 30 40 50

Drill dia. (mm)

| | —
60 —Vc = 100 m/min ~
= f=025mmirev L~
= 4 ~ 1
S = LT
o 20 / S— - _ .
- Vc = 70 m/min
( - f=0.15 mm/rev
0 ’ 50 100 150 200 250 300
Drill dia. (mm)
20 V¢ = 100 m/min
% 15| =0.25 mm/rev
& ° _———1 Ve =70 m/min
s =T f=0.15 mm/rev
0 10 20 30 40 50
Drill dia. (mm)
Feed Force
50 T T =
40 |——Vec = 100 m/min ,/ o
g % f = 0.25 mm/rev '// -
E 20 4 ===
0 " Vc =70 m/min |
( e= f= 9.15 mr‘n/rev
0 50 100 150 200 250 300
4» Drill dia. (mm)
10 |-V = 100 m/min
= | f=0.25 mm/rev
X e
= 5 ~—_-=—""" Vc =70 m/min
w === f =0.15 mm/rev
0 10 20 30 40 50
Drill dia. (mm)
Torque
¢ \ \
6 Ve = 100 m/min
3 f=0.25 mm/rev -7
Z 4 -~
\x./ —f”
oo 757”—' Ve = 70 m/min
R ff 0.15 rpm/rev
0 50 100 150 200 250 300
L Drill dia. (mm)
= \ \ \
£ °21yc = 100 m/min ]
x —f=0.25 mm/rev e
= o1 - Ve = 70 m/min
= f=0.15 mm/rev
0 ‘10 20 30 40 50
Drill dia. (mm)
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Troubleshooting

Problem

The Drill Breaks
Or Insert Chips

Excessive
Leakage of the
Coolant

Chips Jam in the

Front end of the
Drill

Possible Cause

Solution

Chip evacuation problems. Center
misalignment of drill to workpiece.

Check that the coolant passages
are clear and that the Venturi
slots are not damaged. Check
center alignment of drill to
workpiece. Check workpiece
and drill clamping rigidity.

Workpiece or drill clamping rigidity
problem. Inadequate coolant oil.
Cutting speed too low.

Improve workpiece or drill
clamping. Check the coolant
oil and replace if necessary.
Increase the cutting speed.

Chips block the fluid passages. The
drill was incorrectly assembled, or
the Venturi slots of the internal tube
are located in the wrong direction.

Clear the chips. Check all
connections and the direction
of the internal tube.

Chips block the fluid passages.
Worn bushing or sealing device.
Venturi slots are too wide
(worn). Internal tube shorter
than the external tube.

Clear the chips. Check the
bushing and seal and replace if
necessary . Replace the internal
tube. Replace the internal tube
to one with a correct length.

Insufficient coolant flow.

Adjust the fluid flow by
raising the pressure; check
the filter and fluid quality.
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- Solution
a4 Problem Cause Grade Cutting Conditions / Other
@) . Excessive vibration . Use atough « Reduce the feed rate.
L Chipping, or impact rade Eliminate the vibration
— Fracture pact. 9 ' : '
@) Torn away built-up edge.
T Excessive vibration . Use atough - Reduce the feed rate.
o or impact. grade. . Eliminate the vibration.
Hj Cutting speed too high. . Use a grade . Reduce the
N Inadequate tool toughness.|  with high wear cutting speed.
Flank Wear resistance. . Reduce the feed rate.
. Use a coated . Use coolant properly.
grade.
. Cutting speed too high. . Use a grade . Reduce the
. Feed rate too high. with high wear cutting speed.
. Inadequate tool toughness. resistance. . Reduce the feed rate.
. Use a coated . Use coolant properly.
grade.
Inappropriate guide . Use atough . Adjust or change
bush or pilot hole. grade. the guide bushing
" . . Misalignment. or pilot hole.
Initial Chippin
- Gt . Reduce the feed rate.
. Correct the
misalignment.
4. crater wear
2. flaking
1. chipping, fracture . I
2L B 5. initial chipping
3. flank wear
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Special Request Form Deep Drilling

Requested Information Form for Deep Hole Drill Design

Company name Telephone no.
Address Date
Contact person Customer no.
Workpiece
Product name: Hole diameter:
No. of
Hole depth: holes: Tolerance (of hole):
Surface finish (Rz, Ra...): _ Deviation(mm/100): ______ Straightness (mm/100):
Material

Material (DIN, AISI, JIS...):

Hardness (HB, HS, HRC...):

Condition: [ '] Quenched [ ] Tempered [ ] Cast [ '] Annealed

[ | Other

Machine

Machine supplier name:

Machine type/model: [ I NC lathe [] Machining center [ | Other

Rigidity: [ Good L] Normal L] Poor

Spindle power (KW):

Tool and/or workpiece rotation (TR/WR):

[ Tool and workpiece [ ] Rotating workpiece (WR) [] Rotating tool (TR)

Type of Coolant

Water based: [ ] Soluble [ ] Emulsion %
Oil based: | Coolant Pressure (bar): Coolant Volume (L/min):

Tool Drill Head

Drill diameter: (mm/inch)

Thread: [ Inner [J Outer [] Brazed

Indexable: [ ] Adjustable [ Direct mount Coating: [ | Coated ] Uncoated

[ Solid drilling [] Counterboring

Pre-drilled hole size: (mm/inch)

Bottom finishing: [ ] Full ball R [ ] Flat bottom R [ I Corner R [ ] Other

Trepanning: L1y LIN

Tube outer diameter: (mm/inch) Core size diameter: (mm/inch)

Please fill in and return to your ISCAR representative.

Member IMC Group.
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Requested Information Form for Deep Hole Drill Design (Continued)

Tube

Outside diameter:

Internal Thread:
External
Thread: 4 [ ] Starts 2

Tube Thread: 1 [1End

Inner Tube Length:

Inner Tube Slit; 1 [1End

Drilling System & Boring Conditions
[ | Single Tube System:
L] Cross Hole Drilling:

Please Sketch Your Drilling Application

(mm/inch) Total Length:

[ ] Starts 1 [] Starts
[ Both ends
(mm/inch)

[ 1 Both ends

[ I Blind Hole Drilling [ | Double Tube System

L1 Through Hole Drilling

(mm/inch)

General Production Information

Quantity of parts per year:

Grade, tool life, etc.:

Perfomance expectation: V&= ____ m/min N=

Cutting data:

RPM F= _____ mm/min f=

mm/rev

Description of present system in use:

Please fill in and return to your ISCAR representative.

ISCAR
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General Formulas and Definitions for Drilling Operations

Knowledge to calculate cutting speed and feed is of decisive importance for successful
drilling. This section describes general formulas and definitions for drilling operations, in
particular for calculating cutting speed, feed per revolution and specific cutting force.

Cutting Speed (v¢)

Cutting speed is the speed at which the cutting edge of the drill moves relative to the material
being drilled. It is usually measured in meters per minute (m/min) or feet per minute (ft/min).

Formula:

_mxDxn
Ve="71000

When:
Ve = cutting speed (m/min)
m = Pi (approximately 3.14159)

D = diameter of the drill (mm)
n = rotation velocity of drill (revolutions per minute, RPM)

Rotation Velocity of the Drill (n)

Rotation velocity of the drill or rotational speed of the spindle,
measured in revolutions per minute (RPM).

Formula:
n= 1000x% vc
mxD
When:
n = spindle speed (revolutions per minute, RPM)
Ve = cutting speed (m/min)
m = Pi(approximately 3.14159)
D = diameter of the drill (mm)

ISCAR



Feed per Revolution (fn)

Feed per revolution is the distance the drill advances into the material
with each revolution of the spindle. It is typically measured in millimeters
per revolution (mm/rev) or inches per revolution (in/rev).

1))
Z
Feed Rate (vy) @)
Feed rate or penetration rate is the speed at which the drill advances into the material, |:
measured in millimeters per minute (mm/min) or inches per minute (in/min). Z
Ll
vi=fxn L
)
When: )
vi = feed rate (mm/min) Z
f = feed per revolution (mm/rev) <
n = rotation velocity of the drill (RPM) )
<<
—
D
p=
o
L

Formula:

= Vi
fn="h

When:

fn = feed per revolution (mm/rev)
vs = feed rate (mm/min)
n rotation velocity of the drill (RPM)




Material Removal Rate (MRR)

Material removal rate is the volume of material removed per unit time, usually measured
in cubic centimeter per minute (cm3/min) or cubic inches per minute (in*/min).

Formula:

_ Dxf,xv
MRR = i

When:

MRR = material removal rate (cm®min)
D = diameter of the drill (mm)

fn = feed per revolution (mm/rev)
Vn = cutting speed (m/min)
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Net Power (Pnet)

Net power is the actual power required to perform the cutting
operation, measured in watts (W) or horsepower (hp).

Formula:

Phet = FCGXOVC

When:

Pnet = Net power (W)
Fc. =cutting force (N)
Ve = cutting speed (m/min)

Torque (T)
Torque is the rotational force applied by the spindle to the drill bit,
measured in Newton-meters (Nm) or pound-feet (Ib-ft).

Formula:

When:

T =torque (Nm)

Fc = cutting force (N)

D = diameter of the drill (mm)

ISCAR




Specific Cutting Force (k¢)

Specific cutting force is the force required to cut a material, measured per unit area of the
material being cut. It is usually expressed in Newtons per square millimeter (N/mm?).

Formula:

When:

ke = specific cutting force (N/mm?)

Fc cutting force (N)

Ac cross-sectional area of the cut (mm?)
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— Feed Force (Fy)
2 Feed force is the axial force required to advance the drill bit
LL into the material, measured in Newtons (N).
LLI
) Formula:
% Fi = ks x Ac
<
When:
0))
< Fi = feed force (N)
—l ki = specific feed force (N/mm?)
:23 Ac = cross-sectional area of the cut (mm?)
x
@
L

Machining Time (t.)
Machining time is the time required to complete the drilling
operation, usually measured in minutes.

Formula:

When:

tc = machining time (min)

I = depth of the hole (mm)
vs = feed rate (mm/min)

ISCAR




Specific Energy Consumption (SEC)

Electricity consumption is a form of energy consumption in which electrical
energy is used. When drilling, the power consumption is the actual energy
demand created by the existing power supply for drilling holes.

Specific Energy Consumption (SEC)

Specific Energy Consumption (SEC) is a key metric in drilling operations, representing
the amount of energy required to remove a unit volume of material. It is often
expressed in Joules per cubic millimeter (J/mm?). Understanding and optimizing

SEC can lead to more efficient and cost-effective drilling processes.

The Specific Energy Consumption (SEC) in drilling can be calculated using the following formula:

— 3 X Pne
SEC =50 x MRR

When:
SEC = specific energy consumption (

mm?)
Pret = net mean power demand (W)

cm3
MRR min )

material removal rate (

Reducing energy consumption aligns with sustainability goals,
lowering the carbon footprint of drilling operations.

ISCAR

GREEIN

SUSTAINABILITY

FORMULAS AND DEFINITIONS




Factors Affecting SEC
Material Properties: Harder materials generally require more energy to drill, increasing the SEC.

Tool Condition: Worn or dull drills can increase SEC as
more energy is required to remove material.

Drilling Parameters: Feed rate, spindle speed, and lubrication can all impact the SEC.

By regularly measuring and analyzing SEC, drilling operations can be continuously
improved, leading to significant savings in energy and operational costs.

Required energy (Ew)

Calculating the required energy (Ew) in a drilling operation is crucial for optimizing energy
efficiency, reducing operational costs, and selecting appropriate machinery. This calculation
also supports sustainability efforts by reducing energy consumption and environmental impact.

FORMULAS AND DEFINITIONS

The required energy (Ew) in a drilling operation can be calculated using the following formula:

Ew=Pnet X tc

When:

Ew = required energy in a drilling operation (J)
Pnet = Net mean power demand (W)

tc = machining time (s)
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The indexable inserts, exchangeable heads and solid carbide tools for
drilling are produced from different tungsten carbide grades.

The grade is defined by a combination of substrate type, coating type and
post-coating treatment. If the indexable insert or solid carbide tool is not
coated, then the grade will be defined by substrate type only.

ISCAR




ISCAR's products for hole machining are made from cemented carbide. Cemented
carbides are very hard materials and therefore they can cut most engineering materials,
which are softer. In most cases, to improve performance of thread cutting products
when applied to machining a specific class of materials, the indexable inserts and solid
carbide tools are coated. One of the most common methods of coating is by physical
vapor deposition (PVD). PVD coatings have a wide distribution in indexable thread
turning inserts and thread solid carbide tools because they leave the cutting edges
sharp. PVD coatings are applied at relatively low temperature (about 500°C).

Nano layered PVD coating

PVD coatings were introduced during the late 1980’s. With the use of advanced
nanotechnology, PVD coatings performed a gigantic step in overcoming complex problems
that were impeding progress in the field. Developments in science and technology
brought a new class of wear-resistant nano layered coatings. These coatings are a
combination of layers having a thickness of up to 50 nm (nanometers) and demonstrate
significant increases in the strength of the coating compared to conventional methods.
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ISCAR offers a rich variety of carbide grades for indexable drilling

inserts, exchangeable drilling heads and solid carbide drills.

Below are described in brief the most popular ISCAR grades for drilling operations.

ISCAR Holemaking Grades Chart

Grade ISO

Grade Description

Coating Layers

Coating Color*

P25-P40
M30-M40

520-S30

A tough substrate with PVD coating, suitable for wide range of
applications on steel and stainless steel at low to medium speeds
and medium to high feeds. The grade is recommended for
interrupted cuts and machining under unstable conditions.

TiCN
Base

P20-P40
M20-M30
K20-K30
N10-N30

A broad-spectrum grade with a tough-submicron fine grain
substrate and PVD coating. Designed for machining main types of
engineering materials at various cutting speeds. Features excellent
notch wear and built-up edge resistance. Suitable for interrupted

I_|
=z

510-625 cutting and machining under unfavorable conditions. [t
H20-H30 Base
M10-M20

A hard substrate PVD coated grade. Intended mainly for machining
N10-N15 | austenitic stainless steel, high-temperature alloys and Titanium. TiN

$10-520

TiCN
Base

P10-P20
M10-M20
K10-K25

A hard submicron fine grain substrate, PVD coated grade followed
by a SUMOTEC surface treatment. Applied mainly to machining
heat- resistant superalloys at moderate cutting speeds.

PVD COATED

Base
P15-P30
M20-M30 | A tough, submicron fine grain size substrate with excellent chipping
K20-K30 | resistance, combined with a SUMOTEC PVD coating.
Provides high wear resistance. Recommended for a very wide TiN

S10-S25 | range of materials. TIAIN
H20-H30 Base
P15-P30
M20-M30

A tough, submicron fine grain size substrate with PVD coating.
K15-K25 ; . - . ;

Features high resistance to chipping and abrasive wear. Designed TN

[o¢:]0}:]c]

510-525

for machining a wide variety of engineering materials.

TIAIN

$15-830

interrupted cuts and machining under unstable conditions. May be
used on high temperature alloys at low cutting speeds.

H10-H20 Base
P20-P40 | A tough substrate with PVD coating and a special SUMOTEC
M25-M35 | surface treatment. Suitable for machining steel and stainless steel

at low to medium cutting speeds and moderate to high feeds.

The grade features high toughness and recommended for TiN

TIAIN
Base

P10-P20
M15-M25
K10-K20

$10-520
H10-H20

Ultra-fine grain size, PVD coated. High wear resistance and
toughness. High speed, medium feed. Used for up to 62 HRC
hardened steel, Titanium, nickel-based alloys and stainless steel.

Base

P10-P20
M05-M15
K15-K30

$10-520
HO05-H15

A hard submicron grain size substrate with a PVD coating,
suitable for a wide range of materials such as steels, alloy steels,
hard steels, austenitic stainless steel and heat resistant alloys at
moderate to relatively high cutting speeds under stable conditions.
Features high wear resistance and plastic deformation durability.

Base

fO0de oL (

* For coated grades

ISCAR



Grade

PVD COATED

IC1008

1IC5500

IC8080

CVD COATED

1C9025

1C9080

ISO

Grade Description

Coating Layers

Coating Color*

P15-P30
M20-M30
K20-K30

510-525
H20-H30

A tough submicron grain size substrate with PVD coating,
recommended for general use in a large variety of operations and
materials such as steels, alloy steels, austenitic stainless steel and
high temperature alloys at moderate cutting speeds. Features high
wear resistance and chipping durability.

TIAIN
Base

K10-K20
N10-N25

A PVD coated carbide grade that features good fracture toughness
and high wear resistance. Used mostly for machining nodular cast
iron at medium cutting speed.

TIAIN
Base

P20-P40
M25-M35

$15-S30

A tough substrate with PVD coating, suitable for machining steel
and stainless steel at low to medium cutting speeds and moderate
to high feeds. The grade is recommended for interrupted cuts and
machining under unstable conditions.

TIAIN
Base

P15-P35

K15-K35

A PVD coated grade with excellent wear resistance. Generally used
for heavy machining alloy steel and cast iron.

Base
P10-P20
M05-M15 | A tough submicron grain size substrate with coating.
K15-K30 | Recommended for general use on a wide range of applications and
materials such as steels, alloy steels, austenitic stainless steel and | TiN

$10-520
HO05-H15

high temperature alloys at moderate cutting speeds.

TIAIN
Base

P20-P35

A tough substrate with SUMOTEC CVD coating.

Recommended for high speed drilling of steel. e
Provides excellent tool life. M
Base
P10-P20
A submicron grain size substrate with SUMOTEC MTCVD coating.
K10-K20 TN

Features excellent chipping and wear resistance. Recommended
for high speed drilling of cast iron and steel, to be used for the
peripheral insert on DR drills.

Base

P20-P30
M15-M30

A tough substrate with a cobalt enriched layer combined with a
multi-layer CVD coating. Recommended for general use machining
of steel in a wide range of conditions, featuring high toughness and
wear resistance.

TiN

Base

P10-P20

K10-K20

A submicron grain size substrate with a CVD coating.

Features excellent chipping and wear resistance. Recommended
for high speed drilling of cast iron and steel, to be used for the
peripheral insert on DR drills.

TiN

I

Base

-
-
-
-
_—
>
>
-
i

* For coated grades

Member IMC Group.
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Material Groups

Material Groups
Based on ISO 513 and VDI 3323 Standards

8 Tensile Strength Hardness | Material
= Material Condition [N/mm?] Kc1M [N/mm?] | mc@ HB Group No.
<0.25%
C annealed 420 1350 0.21 125 1
g annealed 650 1525 022 | 190 2
non-alloy steel and cast C
steel, free ouiting steel 80'55% quenched and tempered 850 1675 0.24 250 8
>0.55% annealed 750 1675 0.24 220 4
C quenched and tempered 1000 1900 0.24 300 B
annealed 600 1775 0.24 200 6
low alloy and cast steel 930 1675 0.24 275 7
(less than 5% of alloying elements) quenched and tempered 1000 1725 0.24 300 8
1200 1800 0.24 350 9
high alloyed steel, cast steel and annealed 680 2450 0.23 200 10
tool steel quenched and tempered 1100 2500 0.23 325 11
stainless steel and cast steel ferritic / martensitic 680 1875 0.21 200 12
martensitic 820 1875 0.21 240 13
stainless steel and cast steel austenitic, duplex 600 2150 0.20 180 14
gray cast iron (GG) ferritic / pearlitic 1150 0.20 180 15
pearlitic / martensitic 1350 0.28 260 16
: ferritic 1225 0.25 160 17
ipellreseslieniicec) pearliic 1850 | 0.28 | 250 18
malleable cast iron ferrit.i(.: 220 028 11500 15
pearlitic 1420 0.3 230 20
aluminum-wrought alloys not hardenable 700 0.25 60 21
hardenable 800 0.25 100 22
. <12% Si not hardenable 700 0.25 75 23
aluminum-cast alloys hardenable 700 0.28 90 24
>12% Si high temperature 750 0.25 130 25
>1% Pb free cutting 700 0.27 110 26
copper alloys brass 700 0.27 90 27
electrolytic copper 700 0.27 100 28
non metallic duroplastics, fiber plastics 200 0.20 |70 Shore D 29
hard rubber 200 0.20 |55 Shore D 30
Fe based annealed 2600 0.24 200 31
hardened 3100 0.24 280 32
high temperature alloys Ni or Co annealed 3300 0.24 250 33
based hardened 3300 0.24 350 34
cast 3300 0.24 320 35
e el pure 400 1160 0.24 190 36
alpha+beta alloys, hardened 1050 1245 0.24 310 37
hardened steel hardened 4600 0.25 | 55 HRC 38
hardened 4700 0.25 | 60 HRC 39
chilled cast iron cast 4600 0.27 400 40
cast iron hardened 4500 0.27 | 55 HRC 41
. steel
stainless steel
. cast iron
. non-ferrous metals

superalloys and titanium
hard materials

M Specific cutting force for 1 mm? chip section
@ Chip thickness factor

ISCAR



Hardness Conversion Table

Brinell Hardness (HB)

10

20 30 40 50
Rockwell "C" Hardness (HRC)

60

N/mm?2

80

100

120

140

160

180

200

220

240

260

280

300

320

Tensile Strength

Kpsi

560

700
840
980
120
1260
1400
1540

1680

1820

1960

2100

2240

Member IMC Group.
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According to VDI 3323 Standard

s = > o
g (&
= e s
G| USA Germany UK. France | Sweden ltaly Spain Japan Russia  |EURONORM
-2| AISI/SAE/
% UNS/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
. SN400B;
oA _ SN 400 C;
G10200; EN43B; A
K02301; Fe 430 B FN; :
: . SN490C;
K02595; S 43/25 HR; AN
K02596; b 43/25HS; ; 141; Fe430BFN; | AE275B; 3 Stdps;
11 oosor: 00 Sty 438, S 1412 Fe430B | Feda0BFN | SIK400 Stdsp el
; Fe 430 B , STKM 19 C;
K02598; HPW4; A
K02599; HFS4; e
K02702: ERW 3 oY
K0300 ;
STK 41
E295;
St 50-2; Fe 490-2 FN; 1550; A 490-2; SS 490; Staps;
1 1,000 Fe 490-2; 508 g 2172 At Fe 4902 FN S8 50 Stssp
ST50-2 G (E295+CR)
SN400B;
SN400C;
Ko2404; S3550R; 50B; SN 490 B;
1| s 10045 S o | E32 FoSIOBFN | AE355B | o\ sge S3550R
SS 490;
S8 50
S27500; 450
1| Kooroe 10143 St44-3 U; s | E288 141401 | Fe430CFN | AE275D S27500
Fe 430 C
P2G5S; 164-4008 | SPH 265,
1 10130 St | e SPH 265 P265S
DCO3G1; .
1| Asi9 10333 USts; on E FeP 02 AP 02 SPCD DCO3GH
USt 13
SM400A;
SM 400 B:
, SM 400 C;
ooy sersieca sersizy | 00T L 1411, F40B | e | SS400 Stdkp;
1 oo | 1014 St44-3 soisc | e 1412, | Fedd0CEN; | Pe 2% | ST 40D Stdps;
A611 GrD Fe430D1) | pdiant 1414 Fe 430 D FF) STHR 400 Stasp
SM41 A
SM 41 B;
SM41C
DCOt;
1008; ; AP11;
N DC o, CR4; c FeP 01; ; SPCC;
1 e 00 10330 o o o 1142 oo e i DCO1 (FeP 05)
st12
Fe 360 B;
4360-40 B;
1015; SR &
N S2350R (Fe 360B); | CEWS; ) Fe360B, | AE235B; | STKMi2A
1 Aoy LS sta72 3 HR | E? 181 1 4937/23HR|  Fe360B | STKM12AC
37/23 HS;
37/23 CR:
37/23CS
Fe 310-0;
| 1R , SGP;
1 1oogs | S1BLESIO0 ] g5 A3 1300 Fe 320 oo $5.330; s0 5185
1449 15 HR; SS34
1449 15 HS
CEW 2;
34/20 HR:
E195; 34/20 HS; St2ps;
1| Koos02 10034 oS ot S0 0n | A32NE Fe 330 BFN i E195
1449
34/20CS
DD12G1;
1 10334 Dty 2 20 FeP 12 AP 12 SPHD 10kp
1CR;
1CS;
1HR:
1006; DD13; '
1 ' 10835 ; 2HR; 3¢ FeP 13 AP13 SPHE 08kp DD13
10060 Stw 24 o
2CR:
2¢S

ISCAR
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G| USA Germany U.K. France Sweden ltaly Spain Japan Russia EURONORM
-8| AISI/SAE/
2| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
DCO4;
K CR1; AP 04; SPCE;
1| A6 10338 SS'[t 4 s ES 147 FeP 04 e o 08JuA DCO4 (FeP 04)
SGV 410;
SGV 450;
Ko1700; SGV 480;
Ko200t; 41360 - PV 235;
K02200; P235GH; 151-360; Fe 360 1 KW: SPV 450
K02201; £t : 1330;  |A37 Grado RAIL|  SPV 490:
1 ; 10845 Hi; 154-360; | AB37CP Fe 360 1 KG: , P235GH
K02203; : 1331 ' |A37GradoRCI|  SGV42:
; Hi 161-360; Fe 360 2 KW; ;
K02503; 164-360 Fe 360 2 KG S )
K02601; SGV 49;
K02801 SPV 24
SPV 46;
SPV 50
040 A10;
O‘g "2" /1,0; C10RR;
1010; clo; | xco 1c10; F151;
1 Gioio 1.0301 c10 ENZ AT c10 FI51A 8100 10 C10
En2B | acaicio
En32 A;
1008
S275.0H;
: 43C; Fe 430 C;
1 10149 St44-3 U; s | E288 1412-04 Fe 430 C e S27500H
RoSt 44-2
DX51D;
1 10226 e 2 e 115110 FeP 02 G FeP 02 G SGce
A1011
(SS Grade 36 s :
23640
(230) Type 2); o 420G ) S8 330;
- s 10114 sgesgeg g s | B2 Fe360CFN | AE235C ot 523500
(SS Grade 36
(250) Type 1)
S380N:
1| As7260 1.8900 e 436055 E 2145 FeE 390 KG $25¢ S380N
£335: En55C;
; Fe 500-2-FN: ; Fe 500; A590; SM 570; Stéps:
1| Asr2Gres | 1.0080 (Fes; &2 ; o e A60-2 1650 o | ey | e e E335
4360-55 E
S250GTT; Fe 330; S5.330;
1 e USt 34-2 A Fe 330 B FU S8 34
164-3608
Ko1700;
; P235S; 10, | AS7AP:
1 ﬁ%%%%? 10112 it o | e Fe 360 C AE 235C P2358
3608 LT20
10SPb20; 10SPb 20;
1 10722 s 10 PoF 2 cFiospozo | 10507 10SPb20
T108;
1109;
L 10820: 10820;
1| Bii; 10721 ' 10F2 CF10520 ' 10820
, 10520 F. 2121
B1111:
G11080;
11090
12013;
12014; F2100;
12113 11sMnppgo; | 230MO7 F210M: bzl
1 : 10718 ; P; $250 P 1914 |cFosmpoag| . R21IOM gyt 11SMnP030
12114 osMnPo2s | 11SMPo2s; | S0
G12134; F2112
G12144
1213; F210A;
1215; 11SMn30: 230M 07; F210L;
- 10715 S oM $250 1912 oFos2 | (fEnge | swm2 11SMn30
G12150 2
020, 055 M 15;
: , 070M20; | XC25; , , $20C;
q| o 14151 G2, En3A | XC18 1450 020, Y, $20 CK; 20 CooE
G10200; Ck22 , C25 C25K
En3C. | 2022 s22C
10230 N8

Member IMC Group,
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A

USA

Germany

UK.

France

Sweden

Italy

Spain

Japan

Russia

EURONORM

AISI/SAE/
UNS/
ASTM/AA

Material Group No.

Werkstoff DIN

BS

AFNOR

SS

UNI

UNE

JIS

GOST

EN

A 1008
(HSLAS-F
Grade 80

(550]);
A1011
(HLAS-F Grade
80 [550))

-

1.0986

S500MC;
QStE 500 T™M

60F55 HR;
60F55 HS;
60F55 CS

E 560 D;
S 560 MC

FeE 560 TM

S500MC

A 1008
(HSLAS-F
Grade 70

(480]);

A 1008
(HSLAS Grade
70 [480]
Class 1)

-

1.0984

S500MC;
QStE 500 T™M

E490D;
S 490 MC

2662

FeE 490 T™M

S500MC

A 1008
(HSLAS Grade
65 [450]
Class 1);

A 1008
(HSLAS Grade
65 [450]
Class 2)

-

1.0982

S460MC;
QStE 460 T™M

1501-50F45;
50F45 HR;
50F45 HS;
50F45 CS

S460MC

A 1008 (HSLAS]
Grade 50 [340]
Class 1);

A 1008 (HSLAS]
Grade 50 [340]
Class 2)

-

1.0976

S355MC;
QStE 360 TM

46F40 HR;
46F40 HS;
46F40 CS

E365D

2642

FeE 355 T™M

8355MC

A 1008 (HSLAS|
Grade 50
(340]);

A 1008 (HSLAS|
Grade45 [310]
Class 2);
A1011
(HSLAS-F
Grade 50 [340])

-

1.0972

S316MC;
QStE 300 T™™M

1501-40F30;
43F35 HR;
43F35 HS;
43F35 CS

E315D

K01600;
K02007;
K02700;
K02701;
K02803;
K02900;
K03009;
K03300;
K11803;
K12000;
K12001;
K12037

1.0562

P355N;
StE 355

225-490A

FeE 355 KG N;
E 355 R/FP;
A 510 AP

2106

FeE 355;
FeE 355 KG;
FeE 355 KW

AE 355 KG;
AE 355 DD

SM490 A;
SM 490 B;
SM 490 G;
SM 490 YA;
SM 490YB STK
490 YB;
STK 490;
STK 500;
SM 50 A;
SM508B

16GF

P355N

1024;
K03011;
1| K03014;
K12037;
K12709

1.0570

$355J2G3 (S355.2);
St52-3 N (Fe 510 D1)

2132,
2134

fE510

AE 355 D;
Fe 510 D1 FF

SM490 A;
SM 490 B;
SM 490 C;
SM 490 YA;
SM 490 YB;
SM 520 B;
SM 520 G;
STK 490;
STK 500;
STKM 16 C

17GS;
17G1S

8355J2G3

K01600;
K02302;
K02700;
K02701;
K02803;
1| Kossot;
K11803;
K12087;
K12609;
A 299 (A);
A299 (B)

1.0566

P355NL1;
TStE 3565

225-490 A

A 510 FP

2107

Fe E 355 KT

SLA 365;
STK 490;
STK 500;
SLA 37,
STK 50;
STK 51

P355NL1

ISCAR
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G| USA Germany UK. France | Sweden ltaly Spain Japan Russia |EURONORM
-8| AISI/SAE/
2| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
Ko1600;
K02007:
Ko2701:
; 205/490;
K02803; P355NH; 3 FeE 3552,
1| (o | 10sss o 22550-39,\5)bA, A510 AP 2106 el P355NH
K12001;
K12037:
K12609
1] Ki20s7 10549 Sfé’t% ggg 50 EE 2135 Fe510D | FeE355KTM $355 NLH
$355.0; 500
1| Ki2000 1.0553 St523U; s | E363 Fe510CFN | AE355C sce3 $355.0
Fe510C
£ 252 (1)
: S355.0H; 50C; | TSE3553; AE 355 C;
1| a2, | 10547 e s | TR Fe510C o $355J0H
A252 3)
S235RGH;
; Fe 360 B;
S2350R;, |Fe360BFU; 1311; | AE235B: 160;
) ko202 HEEEE Fe360B;  |Fe360BFN 1312 FF‘; %66% % Fe 3608 StaKp
USt 87-2
055 M 15;
1020; 070 M 20:
1022; En3A
; " | AF42020;
1023; En3B; 24 co0; F12; $20C; 22,
11 Gioooo: et e En3C; >1<002252 = cof 1022 s2C 20 20/2D
G10220; En2;
10230 22 HS:
228
SG 295;
SGV 410;
SGV 450;
SGV 480;
Fe 4101 KW; :
Kot701; 151-400; , i |A42GradoRC | SPV315;
4| ozss o P2B5GH: 154400, | A42CP; ]jgé EZ ‘ﬂg 11 ﬁ‘% 742 GradoRCIF|  SPV 355 16K: —_—
K02704; : HII 161-400: | A42AP e o | Feae; SG 30; 20K
K02801 164-400 e | Fea07 SGV 42,
SGV 46
SGV 49;
SPV 32:
SPV 36
HX300PD;
1| noresas | 10443 H300PD; E 2345 M 130 HX300PD
H 300 PD
K12000; S355NL; 50EE; 2135;
1 o 1.0546 e s | EG85FP s FeE 355 KT  |AE 355 Grado KT]
SM4%0A;
SM 490 B
SM 490 C:
SM 490 YA;
S355N: 50E; SM 490 YB
1| K270 1,0645 e oo | E3sR 2134 FES5KG (AE 355 Graco KO “gyy'eg o S355N
SM 50 B;
SM 50 C;
SM 50 YA;
SM50YB
K02705; , ,
1| Ko2305; 10639 38125353'“5"',*\‘ S355NH TSS%S:??: W | 210 Fe510B | Fe355KGN S355NH
K12709
1213; F210A;
1215; 11SMn30; 230 M 07; F210L:
| - 10715 e om o s2s0 1912 cFos2 | fanu | sz 11SMn30
G12150 F2111
10SPb20; 10SPb 20;
1 10722 s 10 PoF 2 cFiospoz0 | 105707 108Pb20
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G| USA Germany UK. France | Sweden ltaly Spain Japan Russia |EURONORM
-8| AISI/SAE/
2| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
1215:
G12150;
A 29 (1215);
A108 (1215); 11SMn37: 12 SMn 35
1| stz | 107 i 300 CF 9 Mn 36 A SUM 25 11SMn37
A510 (1215,
A519 (1215)
AB21 (1216)
VA 11SMnPb3T: 12 SMnPb 35;
1] 12014 10737 e $300 P 1926 [CF9SMPpgs| 125N 85 11SMnPo37
12144 '
040 A 10;
045 M 10; 2610
1010; C10E; En2A; C10RR; 2C15; C10Kk; S 09 CK; 08;
11 Gio100 i k10 Enoat | xc10 1222 1c10; F1510 s10C 10 L
En2B; Cc10
En32 A
1015; C16k
; , 080A15 | XC12: , ; ,
1 G11%11Zao 11141 glﬁ% 080M15 | XC15: 1870 i 001155 E]ﬂé 581155 gk 15 C15E
10170 AE2g | e C15k
1020; En43B; 3“ 288 (Bj
G10200; Fe 430 B; N 0B
K02301: 43/25 HR: N
K02595; : 43/25 HS; . .
K02596: Sl 43B; el 1411; AE 275 B; ety Stdps;
1| (oo 10044 St 44-2: oD | NFAGS-501 iy Fe40BAN | L2081 sTiam S S275R
; Fe 430 B g E28 STKM 19 C; P
K02598; HFS 4; AN
K02599: ERW 3: i
K02702: CEW 4 oY
K03000 SAW 4 o
SGC 440;
$320GD:; SZAC 440;
1 10250 SE3007 $320GD e $3206D
SGLH 440
1 1.0453 FF: 22%%“& P2B5NL
DCO4;
K OR1: AP 04 SPCE:
1 10338 gtt 4 e ES 1147 FeP 04 o) e 08JUA DCO4
1
Fe 360 D1
FF;
37/23 CR: Fe 360 C;
Ko2001; $23502G3 (S23502); | 37/23CS: | E24-3: 510 : 58330 .
1| Ko2e0t: 10116 St37-3N; 3703HR; | E 244 s Fe 360 C FN; s aoe 5235263
K02701 Fe 360D 1 37/23Hs; | E24U Fe 360 D FF. J
40D; Fe 37-2
HFW 4;
HFS 4
1015; 0B0ATS | (ignp: ,
1017 C15: 0BOMIS | yo1g; 1015;
1 o0 1.0401 o End2 C; S 1350 C15; FA11 s15¢C cis
10170 17CS | ararci2 cie
17HS
CR2;
DCO3; CRS3: , AP 02; ,
1 10847 RS CS3: E 1146 o APO2; P 08Ju DCo3
RRSt 13 14493 CR: FeP03
1449 2 CR
Fe 360 B FU;
KO1500; 37/23 CR:
KO1702: S2350R; 37/23 CS; AE 235 BFN:
K02401: S2350RG2 | 37/23HR: AE235BFU | SS330; Staps;
11 koosoe: 3 RSt 37-2; g7/3Hs, | F242NE L1 FeB80BFN | roagoBFN, | SS34 Stasp S2050R
K03000: Fe 360 B HFW 3; Fe 360 B FU
A570.36 HFS 3;
40B

ISCAR
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2| UNS/
@
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
GE240; 230-450;
1| Josoot 1,046 o A K 2513 GE240
C3s;
080 M 30; ;
1035; C356; 80| aF 55, 1572: C35: S35C;
2| 1030 LS C356 a5 1035, 1550 103 B S35 CM CBiE
oomas | L%
C356;
1035; 3 c36; F1130; S35C;
2| S 11183 c s é; 080A35 | XC38TS 1572 e oy oo % 035G
1039; 40Mné;
2| o 11157 e, BM5 406
AF 60:
1040; C40; En 8; . C 40;
2| Giouo = C40 oomao | % 1040 RIS &
1045,
1045 H: F1140;
; CA5RR; ; S45C;
1042; CASE: 080 H 46: i F 1142, 3
2| Gios 14191 R o | éﬁ - 1672 45 s 38428034, 45 C4SE
H10450; 48k
10420
1025; Co5E; 2025 F1120; S25C;
2| G0 e Ok 25 070M26 |y o5 625 C25k 3280 % Gt
1043; C 45;
1045; C45; AF 65; C 45; S45C;
2| Glomn 10503 o oM | g o2 1650 o F114 s 45 Cl5
G10450 145
2 1822 11213 e XC 48 TS C53 530G, 50
G10500; : oo S50CM
G10550
F210G;
1140; 35520, 3 35520;
2| o 10726 o 212M36 | 35MF4 1057 B o
1139,
1146; 46520;
2| g 1.0727 e 45MF 4 46520
G11460
S355.0;
2| K200 1.0553 $t52-3U; 50C E 363 Fe510CFN | AE355C SCC3 S35500
Fe 510-C
2 1,0651 S3550RC S3550RC
K02700;
K02803; _ , SGV 410;
2| Kos103 10473 F;?ﬁﬁ'g A52CP 2211%12 FeE3552 |AB2RCILRAN| SGV450; P355GH
K03300: SGV 480
K12437
2 1.0416 e 20-400 M 1306 ci8D
S35602; .
2| Kiom7 10677 $35502G4; A52FP 2107 Al
Fe 510 D2
1049;
1050; CB0E; XC 50;
2| it 11206 e oBoms0 | 5L 1674 50 50 C50E
10500
]ggg 150 M 19;
2| ook 14170 28Mn6 Ent4A | 20M5 C 28 Mn SCMn 1 30G 28Mn6
; En148
G15270
o YC36RR;
1038; E S3C;
2| Gi0340; 11181 gﬁ%Es En5; XC’%:& » 1572 c35 @;gok S35 CM; % CasE
G10350; 0BOM3 | 4o oo S38C
G10380; A
C 1034
C35R; XC38H 1L, F-1135;
2 11180 e oAz | FCBH C35 ) C36R
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=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
1030; C30E; 080 M 30; 530C;
2| oo 11178 o B XC 32 c30 2030 S 30 0M C30E
1049;
1050; En43 A;
© 1.0540 C50 vl C50 1674 c50 1C50 S50 C50
G10500
SMn 433 H;
1536; SMn 433 HRCH;
2| Giss0 [l Sl T08  I'swin 433 RCH;
SMn 1H
1025; C 25
- 1.0406 25 070M26 | 1025 e
15522; 210 A 15; F210F;
2 HErs 15520 210M 15 182 F210F edles
C45U;
C45W;
2 11730 et C45U
C45U
1045; 5045 F1145;
1049; C45R; ' F.1147; S45C;
- 1.1201 ot 080 M 46 ;(Cc fBZ m 1660 c45 S S48 oM 45 C45R
G10490 C 48k
1040; CACE; 080M40; | 2C40;
3| Giouo I Ck 40 En8 | XC42H1 4o S0 W CHE
]8;‘5‘ CT6D;
3| como 10614 C76D; XC 75 30D 75 75 C76D
G10750 Rl
C92D;
1095; 1 95 HS;
K] o 10618 % %0D; i XC 90 3CD95 920
952
C86D;
1086; g 80 HS; C85;
3| Gioseo HEEE %886 b 80CS MO 3CD 85 ge6i
5-2
30Mn5;
AM 30 Mn 5;
G28MnG; AS; & 27ChGSNMDTL;
3 11165 T Iy 2182201? SCMn 2 e G28Mn6
F8311
SG 365;
KO1700; SGV 410;
K02001; SGV 450;
3 ﬁgggg? 1.0481 F?ygﬁff ; 044608 | A4BCP 2100 Fe 295 A O S g?g 14G2 P295GH
A516 Gr.70; ' i A48 AP RAIl SG a7;
A515Gr, 70; SGV 42;
A414 GrF; SGV 46;
A414GrG SGV 49;
SPV 32
1043; C 45;
1045; C45; AF 65; C 45, S45C;
8l o 10503 o 080M46 | g, 1650 s Fi14 e o C45
G10450 1045
1335;
1335 H;
o 36Mn5; 40MS5; F. 120336 Mn 6|  SMn 438; 3562,
3| Gisss0. ey 36Mn5 150M36 | a5\ 5 220 F.8212-36 M 5| SMn 438H; 35GL gEh1e
G15410; SCMn 3
H13350;
H15410
1045;
1045 H; F1140;
; C45RR; ' S45C;
1042, C45E; 089 H 46; b F1142; s
8l o 11191 e w6 | éﬁ 515H 1 1672 c45 i 38428%/1, 45 CA45E
H10450; C 48k
G10420
38MnVS6;
3 1.1303 MG B 38MnVS6
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Cod;
; $55C;
1085 070M55; | 1C55; C 55: -
i 1,053 Cs5 o e 1655 A F115 SE0C 55 cs5
Cs5
C50RR;
) ! ; XC 54; ' $55C;
al o 11203 ot OrOMES: | XG50 1655 56 R0 | 55000, 55 CB5E
2C55: $55CM
XC 55 H 1
S58C;
ol 050 0601 o0 060A62 |  O6O; C60: : Se%gcowslp 60; Ce0;
G10600 : En43D | 1C60 1C60 soao 60G 43D
$ 65 CM
060 A 67;
1070; CoTS; P ceeRR: $70 C-CSP; 65GA;
4| Giomo 1 CK 67 AT | xce8 e e S70CM 68GA G
1074,
1075;
1078; C7SS; 060AT78; | C75RR:
4| oo 11248 Rt 0 o 1774 5 $75CM 750 c758
G10750;
G10780
1095, C100S; C100RR;
al 11274 1008 % e 1870 C100 SK 95 -CSP cl008
SK120;
Wi12; , , . SK 120 M:
4l wi 11563 CC] gglf/v chzzéégu G120 KU FCSES SK2; Ut2-1 125U
T72301 SK2 M;
TC 120
. C80S; ’
4l S 11269 Ck 85; e ces SK 85-P 85A c80s
C85E
1055 CB5R; 070M85; | 3C55; F1155;
41 Gi0s50 [ Cm 55 En9 | XC55H1 e C 55 ket =
1074,
1075;
4| o 1.0605 c75 060A78 | C75 CT5 75
G10750
060 A 67;
1449 70 HS
Co6E2; Co6E2;
4 11219 e s CB6E2
1085 C5602;
5| oo 11220 oz, C56D2 C56D2
COORR;
C90S; ¥C 90;
5 14217 o CS%5 Yos SK 95 C0s
C90E2U
) ’ S58C;
%00 oh0E. ogones | SO § 60 C-CSP;
5 A 14221 ; 070 M 60; ) 1678 C 60 S 60 CM; 60GA CB0E
G10600; Ck 60 TOMS | xes St
G10840 2C60 hORv
C50RR;
. : . XC 54; ' S55C;
5[ o 11203 ot OrOMES: | XG50, 1655 55 RIS | ss5c.0op; 55 Cs5E
XG55 H 1: $55CM
2055
50P7;
. SUP6;
9260; 65Si7; v
6| oo 15028 oo 60S7 sgﬁpe7m, 60S2G
SWOSM
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9260 H
6| oo 15027 60Si7 2AD L e0s7 60Si7 s 6082
G600
56ST7; F144;
9255: 56Si7; 251 A 58; 2085: : F144A; 5552: 565SI7:
6| Gooss0 1502 55SIT; Enasa | 2057 2000 el 56Si7: 6082 55517
5557 F-1440
9255, 51STT; 5087; 8S7; .
6| Gooss0 145025 5187 51Si7 50Si7 T Sl
4587,
6 15024 4657 Y463 7; F 1451 4657
46817
G50086;
6 ASE%%gde 13501 [ ng(;io 100C2 SchChé
ASTMGrade | 100Cr2 o
Gis116;
SAE E50100
SCMQ4E;
SCMV 4,
K21390; 622, SFVAF 22.A;
K21590; 10CMog-10; | 622-490; | 12CD9-10; SFVAF 228
6| pstmatse | 17380 10CMo910 | 622515, | 10CD 90 2zs 2 St 2 Wi SFVOM F22B; 12 Jotiiee
F22 622/690 STBA 24;
STFA 24;
STPA 24
02 9OMNCHV8; BO2 | 9omwe 90 MnCHV 8;
6| 15150 82 90 MnCrV 8 BO? 0MV8 STLmE A 2 Lhihie
GOWCHVT; BST; 55 WOV 8 KU; | 60 WOrSV 8;
6 253 60 WCHV 7 BS 1 e Zie 58WCr 9 KU F5042 oG]
51CrMnV4;
6 12041 51CIV 4;
50CIV 4
6| oo 12210 oo 100C3 107GV 3Ky | R08 11501V3
SKS 2;
108WCH6; 105 WCr 5; F5233; SKS 2 M; ChWIG;
6 12419 A IO EY IR 240 | torworsky | LSR8 Seea AN 106WCrB
SKS 31
4820;
5120;
. . . SMNC 420 H;
| 22 1.7147 Z00idks: 150M19 | 20MC5 2172 UL g F150D  [SMnC420RCH|  18chG 20MnCi5
G48200; 20 MnGr 5 Fe52 o
G51200; B2l
H51200
6] oy 1.0004 5555277 250A53 | 5587 2085 555i8 56Si7
6| s 1,004 o8 250A53 | 5587 2000
. 60S2;
9262, HDT 450 F: . 60SICr 8; ;
6 ; 10061 ; 60SC6 60 SiCr 8 ; 5582
695620 $340 MGC F1442 RN
el SCM 435 H;
) 0D 4 35 CiMo 4 DF; [SCM 435 HROH;
4137H; Gy B4CIModRR; UCMoaks, | FI25A | SCMASHM; 35CM;
6| it 17220 GS3CMos; | 708Ag0 | HIOMOR 2034 Mo 1K Fiose;  |somsshc | SO 34CiMod
S, 34 CrMo 4 Fi2s4 | SOM 435TK;
s F1250 SCM 3 H;
; STKS 3
H41370
3BVINSa:
6 et 38 MnS 4
100CI6RR;
, 102616 , X _
6| 1o 1.2067 102Cr6; Ao | 100 206Ky | OR0 SUJ2 Ch 102016
IBIEE Y100C6
6| L 12108 gg%’g% 2002 105 WCr 5 90015
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P20; 35CrMo4;
6| oo 12330 o, 708A37 | 34CD4 2034 35 CiMo 4 35CiMod
BOT; F522.A;
' 90MnWCrV5; !
ot; 100MACHWA4; BOO; ; 95 MIWCr5KU;|  F5220;
6| 151501 1260 100 MnCW 4 BO1; QOBMA‘;VSX 5 ALY owers | osmicws; | SKSST 1
BOO 105 WOr 5
F504:
Sl 45WCIVT, BSt; 45 WCrV 8; |
6| 141000 1542 e S I a0 |4swWoveku | Fsadt; SCHW25F 45WCHVT
45 WCrSi 8
55NiCrMoVe;
L6; BENICIMoV6: BH 224; :
6| e 12713 onictovs | eriae | sNoOVT F520.8 SKT 4 5CHNM SENICIMoV6
56 NICrMoV/ 6
6 12721 5ONCr13 55NCV 6 2550 F528
100CI6RR:; F131;
E52100; 100Cr6; 25135, * ; SW 2
6 ' 1.3505 ' ' | 100Ce: 2058 100Cr 6 100Cré; ; SehCh 15 100016
(52986 100Cr 6 s | 100C0 I, SUJ4
K11820; _
L 16Mo3; 2912: 112 MS g E\?\/’- F. 2601; SIELTZ
6| Ki2320; 15415 o 15032438| 15D3 E R IR A I STFA 12,
A204 Grade A; JohosKe STPA 12
A182 Grade F1
1422, G20Mo5; 215,
6| G40, 15419 20Mod; BT SCPH 11 G20Mo5
J12502 (6522 Mo 4 B1
A350-LF 5;
K13050; 14N 14N 6 KG: F2641; .
6| (oi0s: 1.5622 14N 6 1ehe 14Ni 6 KT 15 Ni6 SIE
K22103
14NICI10: SNC 415,
6| 3415 15732 Gy 14NC 11 1BNCr11 | 15NiCr11 | SNG 415 H: 12ChN3A 14NICr10
14 NiCr 10
SNC 415 M
3310;
3310 RH:
3312 15NiCH3: | 10NG1Z; SNC 815 H;
S 14NICr14; I || 1200 g 15NICr 11;  |SNC 815 HRCH;
6| 95 15752 eyt B55H13; | 14NC 12; or0 NG 815 Bor 16NICr13
E 3310; L7 155 En36A | 16NC12; : *
o 14NCr14 b SNC 22 H
E9315:
(33106
SCM 415 H;
12CMo4:  ISCM 415 HRCH:
15CMos; F150d; | SCM415M;
6 1.7262 15.CMo 12CD4 F155, | SCM 415 RCH; 11,52
Fis51 | SCM415TK:
SCM 21 H
17CrNiMo6; )
6 16567 BRGviet 820A16 | 18NCD6 14 NICiMo 13
9310;
9?3%% 832 H 13; 14 NiCrMo 13;
; 14NICMo13-4; | 832M13; 15 NiGMo 13; | 14 NICiMo 13-1;
6 EG%%%: Mz 14NCiMo134 | sas7; | 16NCD18 16NCMo 12 | FA560;
ooy En36C F 1569
Ho3106
SCr 415,
. . 12C3; SCr 415 H;
6 oy 17015 11;5%133 503M15 | 15Cr2RR; SCr 415 HRCH; 15Ch 15013
15C2 SCr 415 RCH;
SCr21H
S0 SCr 430,
3 , 530 A32; _ | scrasom;
6 g;ﬁgz"(') 17083 332%244 50H32 | a2C4 o Ccrréé 35825;‘ SCr 430 HRCH; 35Ch 34Cr4
o 530 M 32 : SCr 430 RCH;
SCr2H
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5140;
; 530 A 40;
5140 H: * 41Cr4DF:
i HCra: 530 M 40; HCrs P | sorad;
6 Taom | 1o HCr4 sa0Hd40 | *2C4 41CrakB e SCr440 H £ AeE
H51400 En '
6 o 17045 322%144 530A40 | 42C4TS 2045 41Cr4 4204 SCr 440
5115;
’ 527 M17;
5117 16MICI5; " | 16MACI5RR;
6 N 1,711 ; 590 H 17; : 2173 16 MnCr 5 F1516 18ChG 16MnCrS5
e 16 MnCr 5 Sl temcs
BGH 7139;
BOHLERE 411;
VW 4221;
16MnCISS; OPEL 0S1916;
6 17139 s o 2127 16MnCrS5
7130:
E411:
SES
5155:
52?20'-'; 55Cr3; AT || e SUP g,
6| o 17176 s B5A | 2053 5503 F 1431 SUP9A: 50ChGA 55013
N En48 SUPOM
G51600
4142, 41CMok; MOC 2;
6| oo 17223 Pt oot 41CMo4 | 42CMos | SNB 221 40CHFA
4140;
4140 H:
4140 RH: SCM 440 H;
4142: SCM 440 HRCH:
4142 1 42CMod; 708 M 40; SCM 440 M;
; ; | acps 42CiMo 4, ;
4145 1.7225; 420ModV: | 709 M 40: ; 2044, | Top;  |SCM44oRCH:
6| 00 17207 42CiMo 4 En1g, | OEDbe | oo | BOMOAEE ) SCM 440 TK; 4L AECHEY
H41400; 42CMo 4V En19A SNB 7 Class 2:
G41420; SCM 4 H;
Ha1420; SNB 22-1
K14248;
K14047
4147;
4147 1
4150;
4150 H:
8650; SCM 445 H;
8650 H; 50CrMod4; 708 M 40; ISCM 445 HRCH;
6| cauro e 50 CrMo 4 708 A 47 iz Sl SCM 445 RCH; Ll
G41500; SCM 5 H
GB6500;
H41470;
H41500;
HgB500
, _ BGH 7321,
6 688%22%0 17321 228“&%%244 2625 E320; 20MoCré
SIQUAL 7321
K11547;
K11562: , SCMV 2;
K11564; G TUE; SFVA 12:
Ki1757; 13CMod-5; j ) 14CiMo 3; TUF STBA22: 12ChM; )
61 Kizgg, | 17 18CMo4 | 070 | 19CDA0S | 2210 140Mod5 | F2631; STFA 22 15ChM 13C0Mo4-5
K12052: P 14CiMo45 | STPA20:
ASTM A182 STPA 22
Fi2
SCMQ 4 E;
SOV 4
. 10CrMo9-10; 622; i
6 o ggg e || csravey | s || B 218 120169, TUH Sz é; 12Ch8 10CMo9-10
ASTMATE2 | T S5 1200910 | 22815 1 19cn9.10 12 CiMo 10 : SFVOMF 22 B;
F22 : * STBA 24;
G12C0Mo9-12 | 1502-622 REN
STPA 24
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14MoV6-3: 1508-660-
6 1.7715 1AMV 63 440 13 MoCrV 6
E71400;
: 41CrAMo7-10: , F174: .
6 Egjggg 18500 41CIAMOT: ggg A“A 35' 40 CAD 6.12 2940 4 CAMo7 | 41CrAMoT; S’gﬁ"o"ﬁf* 38Ch2MJUA 4B
A355 Class A 41 CrAMo 7 F1740
6 16566 17NICrMo6-4 17NICrMo6-4
6| Pss 12312 400iMNMoS8-6 40CMD 8S
20MNCrS5;
6 1.7149 20 MnCIS 5 20MnCrS5
. 400iMPNMo8-6-4; .
6| PN 12788 |y NN 40 CMND 8 40CH2GNM  |40CiMnNiMo8-6-4
40CrMnMot7;
6 12311 i 40CMD8 3BCMo8KU | F5302 40CMAMo7
49CrMo4;
6 e 49 CiMo 4
) 52CrMoV4; .
6 9?155%0 17701 510iMoV4; 2110?3\;\;‘4 51 CrMoV 4 51CiMova
51 CrMoV 4
SCM 415 M:
160rMod-4; A18 CiMo 45 SCM 415;
6 7EEH 16 Crio 4 4 KW STBA 22;
SFVAF12
SCM 418 H;
160rMod: F1550;  [SCM 418 HRCH;
6 1.7242 o 15CD35 180M04 | o [ ain RO 16CiMod
SCM 418 TK
4419
4419 b
4500:
G44190;
H44190: SB 450 M:
G45200; 16 Mo 5 KG: TUD; SB 480 M:
6l (50 i e 16 Mo 5 KW F.2602 SB 46 M SB
K11820; 49M
K12020;
K12023;
K12320;
K12821
6 30ChGSA
HY-80;
HY 80;
6| Hveo,
K31820;
MIL-S-21952
605 M 36;
6 En 16;
En 16T
4113?’0;“ 22558%844 25 CiMo 4; F202: SSCOmQS%T“;( 200hM;
7| 4130RH: 17218 oo, | 708A25 | 250D4 2095 o 2% |scm4s0RoH; gt 25CiMod
G41300; s rM ° . o : SCOM 430 TK;
H41300 o STKS 1
21CiMoV5-11; .
7 18070 oo e 35 NiCr 9
6S-35 CrMoV 10 4;
7 3 G35 CrMoV 10-4
7 17733 24CIMoV5-5 20CDV6 21 CrMov 5 11
o SNB 24-1:
9850; SNB 24-2:
- AONCIMOB; | 817 M40; F1275; SNB 24-3 .
7 gggggg 16838 40 NCiMo 6 En 24 JONCMo7 | SNB2a-ar | A0CHZN2VA O
00, SNB 24-5:
ool SNCM 439 RCH
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8640;
8640 H;
8740;
8;;‘225? 40 NiGMo 2 DF;
N 4ONICIMo2-2; 40NCD 2: 4ONCMo2: | F1205, | SNOM 240;
7 82?188 1864 40NCMo 2 2 40NCD TS JONCMo2KB|  F1204  [sNCM2soRcH| — SBCNGNM
G87420; L=
HeB400;
Hg7400;
K11640
8617
Bg;;oﬂ; SNCM 220;
oot SNCM 220 H:
i . | s5H2: 20NCMo2; | SNOM 220
B0 20NGrMo2-2; | g0\ o, . 20 NiCrMo 3-1; |~ HRCH; ‘
7] 817, 16523 2iNCMoz; | g o | 20NCD2 2506 20NCMoz | ONSHOST ] HO | 200naam 20NICIMo2-2
822;(7)8 21 it 2 En 362 F1534 SNCM 220
Hgs170; N R,aHQ y
Heg200: ez
Ki2147
3INCr14;
7 15755 SN 653M31 | 18NC13
7| 313 15710 gg?“'gfﬁ B40A35 | 35NC6 SNC 236 36NiCHB
4340;
G43400; 34CINIMo; 816M6; | 34 CrNiMo 8; . :
7| 16582 OG- | SloME: | 8 crio! %541 |3BNCMoBKB|  F1272 38CH2NZMA 34CiNiIMoB
43370
7 18519 3311 %mg\\//gg 30ChaMF 31CrMoV
30NiCrMo2-2; )
7| 0 16545 o 30NCD 2 30 NiCrMo 2 KB
7 Gﬁt%o 1,6580 30CNMo8 823M 30 33% %’é% 88? 30CINiMo8 | SNOM 431
, 55, 20MV; .
7| Kot907 16217 zgm\‘,\’gN GR55; | TSE4554; 2%“22\66
Grade 55 | TUE 4554
300M;
7| 4340M: 16928 HSNCMoVT-6 | S185
K44220
40CIMoV13-9,;
8 18523 390MoVi3-9; | 897 M39 36 CrMoV’ 12 40MoV13-9
39 CrMoV 139
31CrMo12; F1712; 31CrMo12;
8 18515 SIoNeI® | 722M24 | a00D 12 2240 32 CiMo 12 Foia s
58CrV4;
8 1.8161 58 GV 4
8 17361 3322%%%1122 720M24 | 30CD12 2040 30 CrMo 12 F124.A 32CMo12
. , F128;
9840; 36CrNiMo4; 817M37; | 40NCD 3; 39 NiCrMo 4; . 40ChGNM; '
8| (osu0 e 3BCNMo4 | 816M40 | 35NCD5 39NCMo 4 KB| 1280 SUR10 40CHN2MA SC
35 NiCrMo 4
6145: 735 A 50; "
6150: 51014, 735A51; | 50CIVARR; Rt SUP 10; -
8| e150h; 18159 50014 735 H51 | 500V 4; 2930 50 GV 4 gl | siprocsy; | NRA 51CHV4
G61500; 50 GV 4 735M50; | 510v4 Lo | supom
H61500 En47 '
N SNC 631;
8| 15736 gg’\l\‘lll(g:?O 30NC 11 SNC 631 H;
SNC 631 M
A128 Grade A;
; F240A;
J91109; , X120Mn12; ] .
8| Jot1og; D X 120 Mn 12; BW10 | Z120M12 2183 GX120Mn 12 |, F240AL | SOMnH 1; 1106131
e 13403 A AM-X 120 Mn 12 SCMnH 11
e F8251
g| 4 12332 47CiMod 708M40 | 420D4 2044 2CMod | 420Mos o 470Mod
G41420 : SCM 440
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G| USA Germany U.K. France Sweden ltaly Spain Japan Russia EURONORM
-8| AISI/SAE/
2| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
4140 B;
8| 4140RH; 42CrMo4+QT
4140 HT
8
8
8 18705 21MnCr6-5
8
9 16659 3INCMo13-4 | 830M 31 2534 F270
9 15864 BNICH8
9
9
9
9 18715 17MnCr5-3 17MnGr5-3
SLONG20;
SLONS90:
1501-500; STBL 690;
K71340; . 1501510; | ONi X10Nig; F.2645; STPL 690; :
10 51300 1.5662 T 500650, | Z8N09 X 12 Ni 09 YBNI 09 SLONS3; LR
509-690 SLONGO;
STRL70;
STPL 70
2515;
A2515; X12Ni5; Z18N5; ,
10 2517, 1.5680 12Nif; Z10N 05; ngyﬁgg X12N
E2517: 5Ni
K41583
D4, 7200CD 12;
T30404; X210CWA2; 7210 CW X2150W 12 | Fs21s:
10 "5 .68 X 210 CW 12 £ 12:01; 2512 1KU xorocw 2 | SKD2 O Z
730406 X2100AWA2-1
H13; X40CrMoV5-1; X 40 CrMoV 5; X 40 CrMoV 5 F.5318;
10 10813 2 X40 CrMov 5 1 BH1S "7 4000v5 2 11KU | X40CMogvs| SKDO ACBHEIS | T
, X100GiMovs; , F536;
10 1o 12363 X100CrMoV5-1; gaz [\ ?800(;“;3\‘,’55 2o (X1 cKthJon S| Fsor; SKD 12 X100CIMoV5
X 100 CrMoV 5 1 X 100 CrMoV' 5
Het; X30WCNV9-3; X30WCVQ | F5325; X3OWCHVO-3;
100 o001 1 X30WCHV9 3 BRZ) | ZEUHEHE 3KU xaowcvg | SKDO SCliZheF X30WCIV9 3
X165CMOV12; X165CIMoW
10 12601 1o o 2310 o) X165CiMoV12
X360MoT;
10 12316 oot X38CiMo16
Hepe0. 785 WDCV
M2; ; BM2 | 06-05-04-02; F550.A;
10 150 13343 Hg 652 o S50 2722 e SKH 51 R6M5 HS6-5-2
HS6-5-2
10 12343 XSTOMOVS1; | gyqq | 23BCDVS xeromovs | 0D SKD 6 4CHSMFS | X37CiMoV5-1
20811 ' X380MoV5-1 X38CiMoV 1KU ST
X 37 CrMoSiV 5
X37CrMoW5-1;
H12; 12606, | X837 CMoW5 1; 735 CWDV 5; X 85 Crow X37CrMoWs-1:
10 10810 12605 X35CHWMoV5; BHT2 | YasciwMovs 05KU T e SELLY X35CHWMoV5
X 35 CrWMoV 5
) X153CrMoV12; X 160 CrMoV )
10 Ts%ibz 12879 X155C\Mo12-1: BD2 12; 310 X 1551%“”0 21 Espon Ssi% 11? X153CIMoV12
X155 CrvMo 12 1 7160 CDV 12
X33CrS16;
10 12085 A 735V CD17.8 X33Cr$16
21MnCr5;
10 12162 Zincrs; 20MC5 21MNCr5
X45NICTMod;
10 12767 45NICIMoT6; 45NCD 16 40 NICTMoV 8 KU X4ENICHMo4
X 45 NICiMo 4
X19NiCrMo4;
10 12764 X 19 NiCrMo 4; XIONICrMo4
GXIONICrMod
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2| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
F521;
D3; X210Cr12; X200Cr12; ;
10 s 1.2080 o BD3 | S ie X205Cri2ku|  Fs212; SKD 1 chi2 X210Cr12
X210Cr 12
X380rMov5-3;
10 12367 e, X38CrMoV5-3
27NiCrMoV15-6;
10 16967 26NICIMoV14-5;
26 NICIMoV’ 14 5
SOMV 6;
SFVAF 5 A;
501; Y1205, SPAFSE;
sty X 11 CiMo 5; FodoB, | STYAFSG
10|  S50100; 17362 ooes s SFVA5D; X12CMoS
$50200; e : SNB 5 Class 1;
Ka1545 STBA29;
STFA 25;
STPA 25
M3,
T11333; Hs2-0-2:8; 2928
L/ vEys ) 52928 il F5611
T11334
MaT; HS7-4-2.5; Z 110 WKCDV F5615;
M 734 I §7-425 07-05-04-04-02 HS 7-4-2-5 S
Z 110 DKOW
, . 09-08-04- ,
1 M2 13047 s BM42 | 020 2716 H2918 | o0l | sKH50 HS2-10-1-8
2918
HS2-0-1-8
Z 130 WKCDV
8104810 10-10-04- F5508;
11 13207 rOreN BT 42 04-03; HS10-4310 |  F5553; SKH57 | R12FAKIOM3-SCh | HS104-3-10
10-4-3-10; HS 10-4-3-10
HS10-4-3-10
1 s 13202 p e BT15 | HS12-1-45 Hs 12165 | S0 RIGFAKS
6525
6-5-2-5 HC;
HS6-5-2-5;
86525 HS6-5-2-5HC; F550.C;
1 13243 I B35 |zeswoKov | 2723 HS 6-5-2-5 F5613; SKH 55 ROMSKS HS6-5-2-5
06-05-05- HS 6-5-2-5
04-02;
Z 90 WDKOV
06-05-05-04-02
Z100 DCWV
1" 13348 e vl B H5292 o SKH 58 Hs2-0-2
Hs2-9°2
Z 80 WKCV
T4 HS18-1-2:5; F5530;
1 * 13255 * BT4 | 19.05:0401; HS 18-1-1-5 ' SKH 3 HS18-1-25
T12004 S 18125 AT HS 18115
18.0-1;
1] IS 13365 P BT1 | e 2750 Hs1B01 | SO SKH 2 R18 HS18-0-1
18-04-01
11
11
11
11
11
11
11 XIONIMoCIV6
12 0% 1.4104 eIt Z13CF17 2383 X10G:S17 | F3413 SUS 430 F X120rMoS17
12| s31500 14417 | GX2CNMoN25-7-3 2376 GXEOmINoN
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G| USA Germany U.K. France Sweden ltaly Spain Japan Russia EURONORM
-8| AISI/SAE/
2| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
XI0CAISITE; Faii3; .
12 14742 o 712CAS 18 oo | susai 15Ch18SJu X10CrAIS8
YX10CIAISHS; .
12 14724 X10CrAI3; xiocmz | 8% 10Ch138du X10CIAISI13
X 10 CrAl 13
434, X6CrMo17-1.
12 oo 14113 Coamotil | asas17 | Z8CD 1701 2395 F3116 SUS 434 X6CrMo17-1
s XB0CINISI20:
12| HwWe; 14747 eS| 43565 7800SN20:02 X80CrSNi20 | Fa20B SUH 4
65006 Y
46 Y10CIAISI2S;
12 o 14762 X10CrAI24; 710 CAS 24 2392 F3154 SUH 446 X10CTAISi25
X 10 CrAl 24
BV 8 X53CIMANIN21-9; 752 CMN X 53 CIMANN .
12 oo 14811 | o oy | 3952 | P2 o F3217  [SUH35 SUH 36 55Ch20GOANA | X53CIMANIN21-0
X7Crid;
12 1.4001 X7Cr 14 Z8C13FF SUS 4105 X7Cri4
GX7Cr13
440B; X 89 CriMov
12 S 14112 X90CrMoV18 o SUS 4408 X90CIMoV18
4:1&83% X6Cr13; DA
12 » 1.4000 ; 403817 | z8C12 2301 X6Cr 13 F3110 | SUS403FB: 08Ch13 X6Cr13
S41008; X6Cr 13 S A0S
$40300
SUS 410;
SUS 410 FB;
Ho; X12Cr13; 4108 21; SUS 410 TB:
S41000; GX120r13; ANCT | z10C18; X 12 Cr 13 KG; SUS 410 TKA; 12Ch13;
12 gi001 14006 X12Cr13; gadeA; | 213C13 202\ xqocrakw | P41 susatoTke | 1sChiaL A
CA15 X10Cr 13 En 56 A SUS F 410-A
SUSF 4108;
SUSF 410-C
. . SUS 405;
12 5285560 1.4002 xxg%ﬁl\r?'s 405517 | z8cA12 X6 CrAl 13 F3111 SUS 405 TB; X6CrAl3
SUS 405 TP
416, X1201S13; 4165 21;
12 oo 14005 MV USSR I Ao 2380 X12 0rS 13 F3411 3US 416 X12CrS13
12 1.4015 X8Cr17
SUS 430;
, , 430 17; | susas0TB;
12 3233860 14016 )2(2%’327 430815 | z8C17 2320 X8Cr 17 ?31?1'2’ SUS 430 TKA: 120017 X6Cr17
4305 18 ' SUS 430 TKG:
SUS 430 TP
ANC 1 grade
B;
12 1.4027 GX20Cr14 Ft é,grade Z20C13M SCS 2 20Ch13L
420G 24;
420C 29
SUS 420 F;
SUS 4204 2;
420 S 37: ;
, , " zssc13c SUS 420 J
12 gfz()o;o 14028 Xxggoor: ?'3 4EZnO5Se4CS-’ 733G 13; 2304 X30Cr 13 F.3403 2.0SP; 300h13 X30Cr13
SoY | zacs SUS 420 J 2 FB:
SUS 420 J 2
TiA
GX1200129;
12 14086 o | e
GX40CNIZ7-4:
12 sl G-X 40 CINI 27 4
X20CrMo13;
12 T X 20 CrMo 13
439;
4307 , | sus4s0Lx:
12| 543035; 14510 ;(2%237 74CT17 Xecmi7 | 2%{}?’17 SUS430LXTB: | 08Chi7T X3CTH7
$43036; SUS XMETB
M8
12 w6 14749 X18CIN28 712C 2% X18CIN28
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-8| AISI/SAE/
2| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
X3CiNo17; Fal22; | SUS430L%
12 14511 sl Z4CNo 17 X6ONo17 | o S8 | e X3CINb17
SUH 400 L;
409; X2CrTi2; LW 19; ’.
12 o 14512 o e | Z80T12 X6 CTi 12 F3121 35584239%, X2CTiH2
X4CINMo16-5-1. Z6CND .
12 14418 o A 2387 X4CNMo16-5-1
0547 SUS42041;
420, X20Cr13; | z2oc 130 F310;  |SUS 42001 FB;
12 5000 0 X20Cr 13 o 58628' 720G 13 = H2DErie Fa402 | SUS420J1 2 A
THA
420; : . .
13 s42000; 1.4031 Xxggcor: ?'3 z gaocéﬁf' 2304 X 40 Cr 14 ng"g% SUS 42042 400n13 X39Cr13
42080
X20CrMoV111; . .
13 14922 X20CMovi2-1; | BS 762 2317 X 2? f&“{'ON‘ );22%%2’;"/'%\\//111211
X 20 GiMoV 12 1
X22CrMoV12-1; .
13 14923 | X21CiMONMA2-1; éﬁ%ﬁ&"o‘mﬁ;ﬁ
X 22 GiMoV 12 1
SUS 4204 1;
420537, F310.4; ;
420, X20Cr13; " | z20c 1301 i |sUS 420 1 FB;
13 oo 14021 ooty 40829, | 250710 2303 X20Cr 13 Faa02 PO, 20Ch13 X200r13
En56C X20Cr 13
TiA
744C14CL
420, X46Cr13; o F.3405;
13 342000 1.4034 X46Cr 13 22324&13 4,,\/I X 40 Cr 14 40 Cr 13 40Ch13 X46Cr13
, XA7CINH6-2; “[z15cN 602 Fa13; , _
18 ot 1.4057 X 20 CNi 17 2; 43E1nS5§9' cl 2301 XI6CNI16 | F342r: 382843131#8 12‘(‘)%21177’,““22 XI7CNi16-2
X 22 CiNi 17 7 15CN 16-02 X19 ONi 17 2
CAB-NM: o 76 CN 13-04;
13 s4150; 14313 Xfﬁ'g'r",ﬂﬂg’j 76 CN 134; 2384 X30rNiMo13-4
191540 7 4 CND 13.4 M
13 14122 fgg%gﬁ X 39 CrMo 17-1 X39CMo17-1
420; X20CMOWV12-1:
13| oo 14985 | yopee X20CMoWV12-1
X45C1S9-3;
HNV 3; | 401845 . Fa2. 40Ch9S2; o
18 oo 14718 G)f )?isoésr N9| 8’3 1o | z4ascs9 X 45 CrSi 8 o SUH 1 ek X45C15i9-3
1.2083; X40Cr14; X40Cr14; F.5263;
13 12083 5 Yo or 3 v 2814 | Xa10r1aKU | 0% | sUs 42042 X400r14
CA 6-NM; GXACNIT34, | 425C11; . SCS6; "
13 C 14317 axbomiae | ey EACND134M GX 6 CrNi 13 04 s o GXACINI13-4
$13800; X3CINMoAl 1382 .
13 Sores 14504 | NSCIUMON 1852 | £ pur1ss 3CrNIMoAl 13-82
16-6PH;
155 PH: ,
14 12 14545, |y NCUND15-5 77 ONU 1505 X5CINICu15-3
| 14559
$15500;
92110
w0 73 OND 2507 Eggg; SUS329J1;
N X3CINMo27-5-2: Az 9309 \91)5 399 4 1 FB; .
14 88?312 %%% fadgo | JACTTNOLTDZ s oboros| 282 X8 ;:_ror\gmo RS 91 Tn|  100h26NEM | X3CrNiMo27-6-2
2 05 lsusa09J1TP
X 8 CrNiMo 26 6
321531,
LW 18;
L\ll_VWCFZL:B X 6 CINTi 18 11;
LWCF 24; i 61(1:er e i 06CH1BNI10T;
301 ‘ 3218 12 = oo 08CH1BN1OT; .
14 2 14541 Xeonmiig10 | 31218 1z60NT 1810|2897 X6CNT 18 |  F3528; SUS 321 o | X6omT18-10
321 S 51 B 12Ch18N10T
s X 6 CINIT 18
50-490; LY
1010;
1115
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=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
14 14425 | XCNMol8-133
SUS 316;
316531; [76 COND 17-11; 4 3
316, 316533, [76 CND 17-11- Xo0mMo | on | SSTIER
Sl X5ONMot7-12-2; | S18817:|  02FF, X5CNMo17 |  F3534 | SUS 316 HFB
_ iMo17-12-2; ' Ni -3534; i '
14 ster; 1w0n | b | 316819 TOND T 2047 e T | x5 oo 17 | SUS ota e, | oBonTeN1 MG |X5CiNMo17-12-2
S31600; 316540, 02 X5 CiNiMo 17 122 | SUS316HTP:
31609 316S41; | Z7CND rivio j
Al e 12 KW SUS 316 TB;
SUS 316 TBS
14 14821 X20CINiSi25-4 Z20CNS25.04 X20CNiSi25-4
ANC 3
— grade A; SCS 12;
14|  Joorot 14312 oxioonites | Se Z1ocn18om o 10Ch18NoL
302C 25
J92605; GXA0CINISI27 4; N
14 0 14823 | r e SCH 11X GXAOONISI27-4
(GX7CiNIMOCUND 1818 .
14 14585 | G-X7 CiNMoCuNb KB Gl ey
1712
1818
Z4CNNb :
37, ‘ 347G 17 AM-X 7 CiNiNb
N GXECININDT9-11: Sl 1910M; , SCS 21 .
14 JJ%ZQ%% tassp | ORI | gy ’\?t;ade S o 5?3 ; 103, oot GXECINND19-11
1810M :
(GXTNICIMoCUND25-20)
14 14500 | G-X7 NICiMoCuNb 22%’:_%]
2520 '
304 S 15;
304 S 31; ,
W13, X5 CrNi 18 10; 33%83%?14/&-
W15 |Z4CN1910 X5 CiNi 18 .
304; X5CrNi18-10; Loy 3y 2333; H0beey F.3504; SSUUSSSS&CFSBR
14 30400 14301 X5 Cili 18 9 twgi ]g % g 8“ ]ggg 33 | X® ijs 10| yscmieto | sussoats; | OBCNTBNIO XoCrhil:10
302S17: | 27 CN 18-09 X5 CNi 18 SUBELs 125
; SUS 304 TKA;
SO WIT SUS 304 TKG
304 S 17;
304 S 40
“[z1cN 1812
, 3048 1% 175 ON 18-10: F310.G:
SO W20 736N 19,10 F3503;
304 L; , LWCF 20; : X3Cmit8 11; |, 3908 .
3 1.4306; XOOINI19-11; 0, M, M8 115 | x 2 cni 19 10: XOCINH9-11:
14) 530403, 14300 GXCIN9-11 8536 | 7goNtgq0;| 202 [X2CMNIBTL | Do | SCS19 LECHTET GXOINiI19-11
J92500; T74 j GX 2 CNi 1910 ,
oy soreip |Z3ON19-1; 1910;
" | Z3CN 1911 Fa412
3055 11 N
304H;
304 H;
CF-8; o Z6CN 1810 AMX7CN | SCS13; N
14) soso0, | rass | IS0 g M 20 10; scs13A | orcmangL | FOCAISTO
J92600; Z6CN199M Fedtd SCS 13X
JO2650;
92710
ANC 3
GXI0OINI{8-8, | gadeA | Z10CND .
14| 92701 14312 ara s I G SCS 12 10Ch1BNOL | GX10CNNi18-8
305 S 25
X2CiNIN234; Z3CN 2304 .
14| s32304 14362 it N 2307 X2ONiIN23-4
201, , Z12CMN X12CMNIN
14 14372 | X12CMININT7-7-5 A SUS 201 o
316 S 31; SUS 316;
316'S 33; SUS 316 A;
oz, |28 CNO%,1 oy X5 CrNiMo fosg | SUSSIBFB:
316; X30rNiMo17-13-3; | LWCF 23; o 1713, 35388 | 5ys 316 TB: RV
14 31600 14436 | x5 0miMo 17133 | 316519 |28 §N7DCL8[;13' 2 X8CNMo | X0 C{g"g"o 171 sus 316 TBS; HEGI STTE
siesa0; | LT 1713 SUS 316 TKA;
316 41; SUS 316 TKC:
14436 SUS 316 TP

Member IMC Group

n
—
<
o
-
<
=
O
<
o
LI
LU
<
O
p
LI
A
Z
<
90)
LI
A
<
e
O
—
<
o
-
<
=
O
<
—
|_
)
O




[

—
L S | X
=2 |
H [«1 L~
< 3 < j
G| USA Germany UK. France | Sweden ltaly Spain Japan Russia |EURONORM
2 -8| AISI/SAE/
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Z 72 CND 17-12;
— 316S11; [23CND 17-11- S 316 L.
(0% 316L. , | 16513 02 3
L 14 83311%5_5' 1.4404 éggm:m ;}gg glg 2 ;g B CN03-17_1 z 2348 HZCit b ';:3315%5 SSGJSS;WGGGFBBSY; X2CNiIMo17-13-2
R : X2CNiMo 17122, | P08 | | 1712 (088 | susss T
LU Jooin X2CNMo 17132 | S 1o% ot su; 316 F
Z 175 Z3CND
6 18-12-03
SHEL X2OMNMONT7-11-2; | 46 ¢ 64, |70 oND 1711 X2 CNMoN |, F3942 1 g aig LN: X2CrNIMoN
=z 14 316LN; 14406 | XeOmiMoN17-122; | SIS0 - MNON |2 cmioN 17| SIS0 P
$31653 X2 CINIMON 17 122 122
LLI ANC 4 grade
, , | e AMX7 CiNMo | SCS 14: .
(A 14) ST | g | SSOMMCISNZ | Gy 210; scs 144 romantoazsauzf R0
316 C 16: Fe414 SCS 14X
Z 845 grade B
< 14| s32750 14410 );2106”0"}";""&%51;3 28 CNADZ %06 pang X2CrNMoN 25-7-4
(@p) 316LN; ‘ . F.3543; ‘
. X2CrNiMoN17-13-3; | 316 S63; |Z3 CND 17-12 X 2 CrNiMoN ) SUS 316 LN; X2CrNiMoN
LLI 14 sy, 144291y ONMON 17133 | 1.4429 2 & 1713 |X2ONMONAT oic'c a161N 17-13-3
$31563 133
() 3165 13; .
< 316L; S16S 1 175 0N 17-121 v Sussie L
(n'd 14 3L raggs | Jeonimotess; | 2189 g s |KeCmmoNt| Fassse |SOSOIEL e | xeonmorsas
S31603; ' x2Chivots 143 | S1853% 1 z3cnp 18KG; | lilo 17132 | S 10 LTES
(D J92800 Wor 2 | 181408 X 2 OrNiIMoN 17 SUSF a1 L
13 KW
| 845 B
< . [— Cage | XONMONIT-135 7.3 OND 18-14- o CFrmiN . X2CrNIMoN
' X2 CINIMoN 17 135 05 Az 135 17-135
Y SUS 317;
317, . X5 CrNiMo SUS 317 TB; o
L 14 S0 14449 | X3ONMo1812-3 | 317516 o S T
— SUSF 317
I o 75 OND 27-05 Egggg SUS 3294 1;
N X3CINIMON27-5-2; Az 3309 \95'309 4 1 FB; .
14| 31260, 14060 | 4o i Jecbmor| 2 XBONMo |58 320 1 F01  focheonem  |xacioN2T-5-2
$32000 e 2105 19U 30941 TP
) X 8 CiNiMo 26 6
= 72 CND 24-08
— $31803; Az; SUS 329 J31L;
; X2CrNIMoN22-5-3; | 318'S 13; |23 OND 25-06- SUS 3293 .
— 14 83212%%% 14462 | 3o CiNMoN 2253 | 1.4462 03 Az, e LTB; H2CMiMoN22-6-3
— Z3OND 25 SUS 329 J 3 LTP
S 05 Az
&5 1.4568; SUS 631;
@) 14| 1TTPH 1.4564; XICNANT-7, | gy ggy [LICNATT-OT pagg 2CiNiMo 17 12| SUSE31J1; | 09ChI7N7Jul | X7CNiAH7-7
177 PH: ey X7 CINiAI 17 7 Z8CNA17-07 S e
S17700 :
443,
' F3123; SUS 444;
444 X2OrMOTi8-2; 73CDT 18-02: ; N y
14 oo 14521 it VAl I CT X2 o1rg/|gmb SSLLJJSS ut TTE X2CrMoTi18-2
S44400
904L. XINCrMoGu25-20-5; ‘
14 o, 14599 | X1NCMCuN25 | goastg | 2NODU 2562 XiCroc
N08904 205
AP XSOrNICUND16-4; ZUCRS 5 SO G
14 0 fasg | o NAOet 77 CNU 16-04- SUS 630 FB; XSCNICUNb16-4
S17400 Z7CNUA7-04 SUS F 630
14 s31254 | 14547 | XIONMoN20-18-7 2378 XomiNoN
i XTOINIAT-T; 79 CNA 17-07; S
14 0N 1.4568 e | sorset (S5O s 2 CiNiMo 17 12 sSbJsS 2;1 é 5 09CHI7NTJuT | X7CHNIAI7-7
S17700 :
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=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
X6 CNIMoT
1712 F3108; .
. 15 " | sUS316Ti | 08CHIGN11MST; .
316 T X6CINIMOTI7-12-2; | 320§ 31 : X6CINMoTi 17| F3535; s | XeCmiMoT
14 3160 14871 | 6 CiMoTi 17 122 | 320518 O CNDT17-13 2350 12KG | X6 CiNMoTi 17 88%88%11661}?’ ?%%':}1177“,\‘11%2; 17-12-2
X6CNMoTI 17| 122
12 KW
3008,
309S; . . SUS 309'S;
14 309, 14833 NP TS | ams2e [SIO9ONZHTE X6 CiNi 23 14 SUS309 S TB; X12Ci23-13
$30908; SUS 300 S TP
$30900
XACNISNT-10; -
14| s30415 14891 | o e e 2372 XACINISN 18-10
X9CNISNCe21-11-2; X9CINISINCe
1 R 14898 |y g CisiN 21 11 2568 21-112
304H; XEONTB10, | gy o s,
14 oo 14948 caoiett | smasst; [zson 1800 SUS 302 X6CrNi18-10
b Ni 18 11; 801 arade A
530480 grace
ANC 4 grade
c
GXSCNIMoNo19-11-2;| ANC4C; | 74 CNDNb GX 6 CriiMoNo GX5CiNIMoNo
14 14581 16 5 GrNiMoN 18 10| 318C 17: | 1812 M 2011 oz 19-11-2
845 grade
Nb
) ' _ F.310.G; 1Q18.0-
19 o 1.4305 eS| asssr |zBONFiB00| 236 X10CNS180Y  F3508 SUS 308 aoontenty | MEONDIES
X 10 CINS 18-09
304 S 11;
LW14;
q _ SUS 304 L;
S X2CINi19-11; L‘&VV(\;FZ?Y‘“ é ; gm 121(2’ xoomig it | SI0G gﬂg ggi gg?
14 8355453 1.4306 A L\évggtsz_o; é 2 Cc':l w22 e | FC.3593; SUS 04 LB | 0B0NIeNTH XOOINi19-11
A - Ni1810 | g5 304 LTP:
74 3 '
04012 SUSF304L
304 11
307, SUS 307,
; , 711 CN 17-08; *
J230; X100Mi18-8; | 301521; % . F3517; | SUS 301-CSP; "
14 oo 14310 RPN b4 ' 11?1 i % 38, 281 |xizomitror|,, BT 1S 12Ch18N9 X100Ni18-8
$30200 SUS 302 FB
i Z3CN18-10
; X2CININ1B-10; Az . Fa541; | SUS304LN; .
14 %%ékg'a 14311 NG AR - LT e JON B T N TR e e b A B g X2CININ18-10
Az
304B1;
30482;
30483;
304 B1; 9330:
14 30482 14350 X5CINI18-0 04531 | Z6ON1809 | Sud | X5CNi1810 | F3sst 58E
304 B3:
S30461:
$30462:
$30463
SUSS17L;
3171 72 CND 19-15- fosza | SUSBITLEB
: X2CrNiIMo18-15-4; 04 X 2 CrNiMo 9599 | g5 317 LTB: .
14 S3311775,3 14438 | o NOIEIOE | a7s a2 |00 2367 S | e C;’\Glmfo 18 | Searr o X2CrNiMo18-15-4
19-15-04 SUSF 317 L;
SUS Y 3171
SUS 321,
SUS 321 HFB:
- SUS 321 HTB:
14 321H 14878 ;11220(%%81;09 321531 |z6CNT1810| 2337 |xsonmiiet1|  F3sss gﬂg gg] ?K} i 20’2'5'18” S
S SUS 321 TP;
SUS F 321;
SUS Y 321
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Z 3478 31, X6 CrNIND ,
— ANG 3 gradie 1811; Ui
xx T B X6 CiNo 18 U o X6CrNIND18-10;
o 8 4550 Y6ONNb18-10; | ANC3B; | Z6CNNb - 1KG; e AL R, e
LL S34700; : X6CNNo 1810 | 347820, | 1810 X6 CrNiNb 18 [X 6 CrNiNb 18 10 3 ;
, : SUS 347 TKA:
LLI $34800 347 S 40; 1 KW; AL
347 S 50; X6 CININD 18 s
Z 347551 1 KT
o N IEE Casg3 | X10CNMONDIB-12 76 CNDNo X6 CrNIMOND
Q) $31803 : X 10CNIMoNb 18 12 1812 2011
Z 310H; SUS 310,
310H; 310516 | ;6 on 2520 SUS 310 FB;
L 310S: Y8ONi25-21; | 3108 24; 3 X 6 i 25 20 SUSB10STG; | 10Ch23N18: .
14 505, e X120Mi2521 | 31025 (512 %’,\\‘l ok e 6 CNi 25 20) F331 | susaiosTe. | oochoantg | X120Mi25-21
(A $31008; 3108 31 SUS310 T;
= $31009 SYSY 310
" 14465, | XIOMNIMON25-22-2; X1CINIMON
< 14466 | X2 CINIMON 2522 7 25-20.2
, . Z9CN 24-13; Fa312; SUH 309; .
(@p) 14 S 1ags | JOCSEOIE | aws2e | Z17CNs X16CNi2314| X15CNSi | SUS309TB; | 200h2ON14S2 | o en 00t
LL] 20-12 20-12 SUS 300 TP
HK: ,
; - | AMx40CmNi | scHa;
D J94203; GX40CrNiSi25-20; 310 C 40; G X 40 CrNi ; ! o
14 oo 1agag | OO | I oo 2520; SCH22: GX40CINISI25-20
F8452 SCH 22X
294204
x HK 30; SCH13;
) J93503; - . SCH13A;
! 1.4837; GX40CrNiSi25-12; G X35 CrNi ! .
14 sions | OB e saap | 309020 Seh SCH13X; | 40CR2ANIZSL | GHAOCINISEZ5-12
J94013; SCH 17;
— HH SCS 17
< 310,
= 314, S N Fa310; SUH 310;
Y 14| s3100; 1aga | NISONCESZL  g14505 715 ONS 2520 XABONS | X150Nisi | SUSSIOTB; | 200n25N2082 | X105 21
LL $31400; 2520 SUS Y 310
$31500
I GXAONICISN38-19; GXAONICISND
< 14 14849 | G40 NiCrSi 38 18 38-19
S32760; .
z 14| SA351/995; | 14501  [X2CrNIMOCUWN25-7-4| 1.4501 zzggglgg XQCrgé"_";)j“WN
0 25Cr-TNMo-N
25130;
Z 25143,
- 8, . 3S.144;
— 14 o 14546 XSONNotB-10 | 581
S525;
- S527
— 1.4544; S Z11g-1o1NT
Q 14 B 2385?;9 o100 b, X6 CINITI 18 11 08Ch18N12T FE-PA 13
9160C201
X12CN18-9;
14 HEeL X 12 CNi 189
X12Ci22-12;
14 52 X 12 CiNi 22 12
, 750 CMNND X50CMNINON
14 14882 | X50CMANINON21-9 o o
ol GX2CNMo19-11-2; Z30ND G2 CNiMo | AMX2CrliMo | SCS 16 A; GX2CrNiMo
i cloh 144091 o %o GriiMo 19 112 19.10M 1911 B it 19-11-2
J92804 : F8415 16 AXN
304L ARX2ON | gos 10
14{304 L Jos00;|  1.4300 GXOOMNI9-11 | 304G 12 [Z3CN19.10M ax2comif9 10| 1910; o GX2CNi19-11
J92620 F8412
B 25 B; EN-GJL-150; , , . om0
Css 25, | 06015 GG 15; Gade 150 | 10D 01 15-00 ot FG 15 e SChi5 N
No 25B EN-JL 1020
A48-30 B; EN-GJL-200: , , P
15| Clss30, | 06020 GG 20; Grade220 | Ft20D 01 20-00 o FG 20 e SCh 20 N
No.30 B EN-JL 1030
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3| UNs/
=| ASTM/AA | Werkstoff DIN BS AFNOR SS UNI UNE JIS GOST EN
AB-20B; EN-GJL100; _ ,
15| Class20; | 0.6010 GG 10; Ft10D 011000 G10 FG 10 FFg o SCh0 ngjﬂﬁé?g
No 20 B EN-JL 1010
AB45 B, EN-GJL-300; _ ,
16| Clss4s. | 06020 GG 30; Grade300 | Ft30D 013000 G30 FG 30 FFg = SCh 30 EE,;I\I(JB‘I{H?)(S)?)
No 45B EN-JL 1050
74850 B; EN-GJL-350; . EN-GJL-350;
16| Class50. | 06035 GG 35; Grade 350 |  Ft35D 013500 G35 FG 35 o SCh3s GG 35;
No50B EN-JL 1060 EN-JL 1060
7860 B; L
16| Class60; | 0.6040 ; Grade 400 | Ft40D 014000 SCh 40 EN-JLZ
GG 40
No 60 B
4840 B; EN-GJL-250; N G250,
16| Class<o. | 06025 GG 25; Grade260 | Ft25D 012500 625 FG 25 FC 25 SCh2s R
No 40 B EN-JL 140
17 07033 EN'%%‘S%%‘?'LT; 350221 40| FGS870-17 | 0717-15 GS370-17 | FNG38-17 | FCD350-22L |  VOhA2-12  |EN-GUS-350-22-LT
EN-GJS-400-18; o 18
60-40-18; EN-GJS400-18LT; | 8707, ,
17 et gl 07048 oot T x| Fesaoa7 | orirts | Gso4012 VCh 42-2 N
EN-GJS-400-18A-LT o
EN-GJS-400-15;
60-40-18; 5| so0m2; i ] ! } ] EN-GJS-400-15;
17 avisg| 07000 BNSTO00\q gl FOS40T2 | 07702 | GSHOa2 | FOESST FCD 40 VCh 42-12 e
65-46-12; 45010,
17 ane | 53107 EN-GIS4010 | quair | FGS 450-10 GS40012 | FGE4242 | FoD4sO VCh 45 EN-GJS-450-10
65,4510 EE,\"“G%JSSS%%O;A FCD 50; EN-GJS-500-7;
18 ' 1 07080 A | soor | Fessoor | orer-0 GS5007 | FGES07 | FCDS0O: VCh50-2 | EN-GJS500-7A;
536 65-45-12 EN-JS 1050;
FCD 500-7 EN-JS 1050
GGG-50
EN-GJS 6003, FCD 60;
18], 0% | groe0 | ENGSOOSA gy | raseons | ora20s | aseoos | FaEeo2 | FoDeos;
536 80-55-06 EN-JS 1060: B
GGG-60
18 0.7652 GGGNMn137 |SNMn137| SNM137 | 073203 GGG 60 GGG 60
100-70-03; EN-GJS7002; , FCD 70; PP
18 A536100- | 07070 ENSS 1070, | i, | FOSTO02 | 078701 GS7002 | FGE702 | FOD700; vonrop | ENCSTO0
70-03 GGG-70 FCD 700-2
18[A439 Type D-2|  0.7660 GGGNICr202  |SNICr202| SNG20-2
18 A9 | o661 GGG-NICr203  [SNicr203| sNC203
A47-32510;
A47 Class EN-GUMB-350-10;
: MIN 35-10; FCMB 340
30510; EN-M 1130, | B34012; ; GTS 35; ' EN-GUMB-350-10;
19 pt7Grage | 08135 GTS35-10; 310 B340/2 Asg'sz(foMN b B310 | s6114Type A 65705’45(3""8 G E-1T EN-JM 1130
32510; GTS35
32510
A47-35018,
A47 Class MN 380-18;
19|  35018; A32-702 MN KCh 37-12
247 Grade 380-18
35018
A47-22010;
AT s B 32-10
19 200 o1 B FCMB 310 KCh 33-8
22010:
UNS F22200
A’fgg‘fgggg EN-GIMB-550-4; | 5 oo . ACEA;?%%?\AP Tpe C; KOhS54; | EN-GUMB-550-4;
20|  50005; 08155 EN-JM1160; i : 0856-00 P 55-04 ype L FCMP 540 ; '
P 510/4 60-3; 36116 Type C KCh60-3 EN-JM1160
A220 Grade GTS-55-04 Mn 550
50005 i

Member IMC Group
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A220-70003; .
A220 Class EN-GIMB-6502, | 0D N GUVB650.2.
200  70003; 08165 EN-JM1180; " | Mneso3 | 0862-030 GMN 65 FOMP 500 KCh 63-3 '
65-02; EN-JM1180
A220 Grade GTS-65-02 ol
70003
A220-70003;
A220 Olass ENGMB7002 | P02 | MPIOZ 570 N GUIVBI002.
20 70003 08170 EN-JM1190; (661 P 702 A %2700 0862-03 Gz | 36116TypeA | FOMP 690 KCh 70-2 A
A220 Grade GTS-70-02 P | 708
70003
A220-45006;
A220 Class
450086;
2220 Grade EN-GMD-450-6;
' | Pasos; | MP5OS;
45006 A220- EN-JM1140; ' P 505, ) ] Tpe E; i EN-GJMD-450-6;
200 4500 08145 GTS-45-06; e | AR | s P4506 | 35116 TypeE KCh 457 EN-JM1140
A220 Class GTS-45
45008;
A220 Grade
45008
A220-80002;
A220 Class ’
20| 8000 P702 | MN7002 854 FuPTO | Koneots
A220 Grade
80002
A220-90001;
A220 Class
20  90001;
A220 Grade
90001
A220-60004;
A220 Class
20| 60004;
A220 Grade
60004
A220-40010;
A220 Class
200  40010; 0852-00
A220 Grade
40010
EN-GUMW-400-5; EN-GIMW-400-5;
20 08040 e W40-05 | MB4005 W40-05 | 36113TypeA | FOMW370 ey
EN-GIMW-350-4; EN-GIMW-350-4;
08035 e w3504 | MB357 W3504 | 36113TypeB | FOMW330 s
AAGO0;
AA5006;
A5005:
; AMg1; : 1510; AMgIC;
haSLE 33315 s N41 AGO6 144106 13350 A5005 s S
5005A;
5006
oo N9g5; L2
0 30255 5 1B A5 14407 9001/2 L3051 ADO N995:
1050; 995 oo
1050A
i N99,0; N9O.;
0 | 30005 N99.0; 1c M 144010 990 L3001 A1200 0 AL99,0;
1200; 99 1200
1200A
prdE I ACU2,5Si(A); ACU2,5SiM);
22 7 1325, ACU2.5Si(A): AUAG L3120 V65 ACU2.5SiA);
2017; 31124 ACUMg1 2017A
2017A 9
l 32315 AMgSH Hoo | AsaMor | 144312 9006/4 L3453 AD35 A
AlZnMgCu0.5;
AlIZnMgCuO,5; g
22 34345 o e AZOMgCLO,5;
7022
ACUBBIPY; . ACUBBIPD;
I 31655 Aot FC1 | AUSPOB 144355 9002/5 L3192 2011 e
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. AlZn5,5MgCu; . AlZn5.5MgCu;
AATOT5 7075
’ 3.4365; AlZn5.5MgCu; N K } AlZn,.5MgCu;
22 A%%s, o o LL%56 AZ5GU 9007/2 L3710 AT075 B9 P
AZaMgCut 5 7075
AAD024;
; 31355; 2004, . 9002/4; ) ACuAMgT;
I AQQ%%, Yo ACUMg2 or AU4GT o L3140 2024 D16 o
. AZnd-5Mg1:
22 34335 ’ﬁé”“'wg“ Hi7 AZ56 144425 9007/1 L3741 AZn45Mgl:
n4.5Mg1 7020
AAGOBT: i EN AW-6061;
A96061; oo AMgISICu Heo AGSUC 9006/2 L3420 26061 AD33 [N AW-AMgISICy;
6061 ' AMg1SiCu
G-AM5S; EN AC-51400;
GK-AMG5S:; EN AC-AIMg5S;
23 33261 s M5 144163 AL13 il
VDS 245 AMGBSi
. EN AC-47100;
GD-AISi12(Cul; EN AC-AISH2C;
32082 Gtz AST2U 3048 G-ASiT2Cy;
ASH2(Cu): o0
WS ASI12Cut(Fe)
5200,
23| AA5200; AG10S 3056 L2310 ACTB A8
A05200
2220,
AA2220; LM12 3041 L2110
02220
5180 G-AMgO; EN AC-51200;
23| AA5180; | 3.30% Gm"gg? ENGAAC“}G\”‘QQQ?
A05180 9, -GS,
VDS 349 AMgO
2030; ._
M0 | 31754 PO AUBNKZr
A02030 '
ERA04T: . 4047A, SGASI2;
23 o 32585 SG-AISIT2 Nea 144262 il
00 G-AIZn10Si8Mg; EN ACE',? 100;
N GK-AZN10Si8Mg; o
AAT120; o 0Sae AZ5GF 3602 AC-AZ10SiEMg;
AOT120 ey & G-AIZn10Si8Mg;
AZn10S8Mg
514.0; )
514.1; Gekﬁ'\’l‘:ﬁ_ ALsE EN AC-51300;
23 MAS140 | g4 AMGS, AGE 3058 L2331 AMg5Mz; B B
AAB14.1; : 9o - ] gz G-AMg5;
' EN AC-51300; 9
A05140: el AMg5
05141
B4130; ,
AAB413.0; G-AISTH2; ENIACH200
AZIS0; | 32981, GKASIHZ LM6 AS13 144261 4514 1-2520 AC3 gty
B2130; 32582 GD-ASIT2: oA e
AA2130; ASiT2 e
722130
G-AISA; EN AC-44000;
23 32211 GK-AISi1; EN AC-AISIT1;
ASiT1 G-ASIT1
AdAL0;
A AL, AKT
A14440
GGKAA'\?,’\'AQQE‘S EN AG-51100;
23 33541 GF-AMg3; Heo AG3T 144224 3059 L2341 ADCS EN&m’g"g@
AMg3: :
VDC 244 biilgs

Member IMC Group,
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G-AMg3S;
515.0; GK-AMg3S; ”
MABI50, | 33041 GF-AMg3S; Gﬁmggssi”’
A05150 AMg3Si; 9
AMg3Sit
G-AISOMg; con
32373 GK-AISOMg; A-S9G 3051 ACHA AKO Gﬁg&""g’
AlSioMg 9
A356.0;
A ABS6.0; G-ASTMg;
A13560; GK-AISTMg; : ; G-AISTMg;
P 32371 e 299 | AS7Gs L2651 ACACH AL9 s
A AGE6.2: ASTMg
A13562
204.0; GGK’XICC“:E’I"A'/? EN AC-21000;
24| ra2040, | 3171 g AUSGT L2140 AC1B EN AC-AICU4TIMg;
02040 Sl G-ACU4TIM
AICu4TiMg 9
A3330; . EN AC-AISBCU3;
AAAZRD; | 32161 S 144163 AL13 EN AC-AISIBCU3;
A13330 G-AISBC3
5500 G-AISIOCU3; EN AC-46200;
i GD-AISIICU3; AKBM3; | EN AC-AISBCU3;
24| AA3800; | 32163 VETEIL M4 | A-S9U3 144250 3610 L2630 AC4B * (STl
PN ASIOCU3; AK8 GASOCUS
VDS 226 ASBCU3
550 EN A%-'33500;
A:Ogggg; E Sl AC-AISTOMAMg;
G-AIST1OMMg
5190 G-ASECU4 EN AC-45000;
24| razio0 | 32151 Gﬁiggga@; LM21 A-S5UZ 144230 7360/4 L2620 AC2B AKEM ENGA;C\"SA?C'GC?“‘?
A03190 [0 RSO
VDS 225 ASIBCU4
G-AISi1OMgCu;
GK-AISTOMgCu;
G-AISITOMg(Cu); ;
S| e AS10UG
ASHOMgCu;
ASHOMg(Cu)
mp—
8.2381; GD-AISIOMg; A-S10G 144253 EN AC-ASTOMg;
32385 L G-AISITOMg;
ASIOMg: o
VDS 239 9
EN AC-21100;
G-AICUAT: EN AC-AICU4T:
Eiis ACU4T HLR G-AICUT;
AlCudTi
200, o100
25/ AA3000; G-ASH7CUAMg | LM30 4282 el
A03900 -RoI Uslg;
AlSi17Cu4Mg
3930, . )
AA3030; GZ%%%%%‘RAM%’}‘" LM29 AK2AM2N2
A03930 9
G-AISIBCUTMgN;
AISH8CUTMgNi Lo
C3600; _
036000 20375 CuZn36Pb3 cz124 | CuznaePb3 12167 C3601; iz
CWB03N
Cas02
CuSn3Zn8Pb5-C;
26| (83810 21098 A LGt CUSHAZnEPDS5-C
2.1006: CuSn5Zn5P5-C; CuPb5Sn5Zn5; H5111:
coo0 | a0 | G-CuSnsznPt; LG2 UE5; 520415 o0 BIOSTS5S5 | CuSn5Zn5Pbs-C
B Rg5 UE5Pb5Z5
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CuSn7Zn4Pb7-C;
G-CuSn7ZnPb; CuSn7Pb6Zn4;
26| 093200 2,100 GC-CuSN7ZnPb; | GO 493K UET; CuSN7Zn4Po7-C
GZ-CuSn7ZnPb; U-E7Z5Pb4
Rg7
CuSn7Pb15-C;
G-CUPb155M; U-Pb15E8; CuSn7Pb15-C;
Ceiy L GC-CuPb158N; BT ypp1sEs Ceens CCA96K
GZ-CuPb15Sn
CuSn10Pb10-C;
G-CuPb10Sn;
26| C98700 2,176 Ty LB2 U-Pbi0 CuSn10Pb10-C
GZ-CuPb108n
Cuzn10; UZ10; P-CuZni0; Cuznio;
I 22000 2,0230 MeS0 cz101 e el 2200 190 ]
CuZn34Mn3AI2Fe1-C; .
o7 CO60; 20506 G-CUZN34A2: wrpq | UzeNs; Hs:}'gi%“s's N [Ts23A; Cqu;f;t[\/(I;SAIQ
SAE 430A : GK-CUZn34AI2; CUZn19AIBY20 "| LTs23A6ZhaMTs2 '
H5102/class 4 CC764S
GZ-CuZn34AR
CuZn36; U-Z36; CuZn36;
27200 2.0335 Mets CZ108 | Gumns C 2700 163 e
CuZn3T; P-Cuzn37; CuZn37;
27| Gor400 2,0321 Vi CZ108 e 2720 L63 e
Cuzn35Mn2Al1Fel-C;
G-OuZna5AN; - CuZn35Mn2AI1
86400 2.0592 GK-CUZn35AI1; HTB 1 e Fe1-C;
GZ-CuZn35AIT; CC7655
G-Ms60
CuZn38SniAs; CuZn38Sn1As;
27| c4p400 2.0530 e Cz112 P-CuZn39Sn1 4640 LOBO-1 o
5112-02;
C23000; Cuzns ; u-Z15; ; Cuzns;
I g5Cu-157n | 20240 Cuzn 15 G102 1 cuzns | 31120 C2300 CWs02L
: CuZn20; 5114-02; .
27) o200 | 20250 Cuzn 20; czis | cuzeo | 511404 C2400 Serec
Ms80 5114-05
26000; Cuznao; Cuzna0;
I A 2.0265 R CZ106 Cuzn30 2600 e
. BrAD; .
CUAIONiSFed; U-ATON; , S| CuAONFe4;
28| 063000 2,0966 CAON SFaa | CAT04 | viNieren P-CUAITONiSFe5 C6301 BrAﬁ:]ngO_;f-zl, e
CuSn10-G; )
C90700 24060 G-CuSh 10; cT1 Cusng om0
SnBz10
2.1052; CuSn12-C;
90800; 2.1052.01; G-CuSn12; CAC502C; CuSn12-G;
28 oo | 205204 GZ-CuSn12; = Uz PBC2C CCaB3K
2105203 | SnBzi2, Gbzi2
, G-CUAITOFe5Ni5-C; .
P 20975 G-CuAl 10 Ni CUADREaNS CACT03C 0C333G
NiAIBZ-F60
Cu-ETP; Cu-ETP;
28| ci1000 2,0060 E-CusT; C101 Cu-B Cu-DHP 11020 C1100 M1 E-CusT;
ECu57 CWOO04A
. 81500 2.1292 G-CUCIF 35 CCI-FF | U-Cro8zr
Cu-HeP; g\l;vgz%i
28| Ci0300 2,0070 Cu-PHC; 103 LS60-2 CupHe.
SE-Cu AL
CWOR21A
G10100; Cu-OF; C108; Ci-ct; C1011; Cu-OF;
I Clopg | 20040 OF-Cu cro_ | cue 0 C1020 Mob CWO0BA
G-CuZn40Fe;
28| 086550 2,0590 At G-CuZndoFe
(18100; CuCriZr U-C1Z; CuCriZr,
I cigis | 2128 cuCrzr L% 1 yoosz CW106C
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. Cu-DHP; . Cu-DHP;
28 2100 2.0090 E-CUS8; Cl06 CuB pacel Mif E-CUS8;
E Cu 58 SF-Cu CWO024A
28 coss00 20071 CuAONIBFe2 UA9 BrATOZhANAL
61000 2,0920 e CuAl8 BrA7 CuAi8
CuA8
Z20NCS
350 X12NiCrSi35-16; NA17; Z?‘EL%S
31 ; 14864 X12NICrSi36-16; | INCOLOY : Fa313 SUH 330
R X12NICrSi 3616 | aloyds | 518
Y Z12NGCS
3516
mggggi GX4ONICIS3819 | 330G 11; SOH 15,
31 Nosooe. 14865 | GX4ONICrSI38-18; | 330C 40; (GX 50 NiCr 39 19 e GXAONCISi38-18
; G-X40NICrSi38 18 | 331 C 40
NO8030
XoNICIATI32-20; .
31 14588 | NNk | NAts NCF 800 XONICATI32-20
XINICIMoCu32-28-7; XINICIMoCu
Rl o 149624 NicrMoCu 32 28 7 32287
XSNICIATTI31-20; NCF 800 H: ‘
31 14958 | JONCILEE | nats NeE 18 XNCAITI31-20
YBNCrAT32-21; | NA15, |Z8NCa32l; .
B Mo 14959 | ygNicamaz 21 | NA15H |Z10NC 3221 HENCrATIS-21
Z2NCDU
XINiCrMoCu31-27-4; 31-27, EK77; XINiCrMoCu
S1f  Noso2s 14563 |34 NicrMoCu 31 27 4 Z1NCDU 5 ChN3OMDB 31-07-4
31-27-03
B163;
NOBBOD: X1ONICIAT32-21; _ , _ NCF 800;
31| Nossi0; 1497 | xioNcaTaz20, | WA 1o 1210 NG 822t RO | NoFe B, XIONICIATI32-21
N08332: X10 NIGrAITi 32 20 : NCF 800 TP
N0g811
S590; X40CoCiNi20-20;
32y 149771 40 CoCNi 20 20 EAB it
, HENC U252 | zaneT2s; XBNICITIMOVB
3 600 vagg | JoNOM26-15X6 | HRst | SANED iy
$66286 ' NCriMVB25 152 | HRs2 | “PNED P
X5 NICITi 26 15 '
14943; XANICITi25-15; Z6NCTDV XANICITi25-15;
32 14944 X5NICIT26-15 s 25158 & X5NICITi26-15
661; X12CrCoNi21-20; )
32 Lotk 1ag71 | 2GCONZIZ0 X12CiCoNi21-20
Haynes 556;
32 Rass6
Incoloy 825;
33| Nosszs; 24858 NICr21Mo NA16 | NC21FeDU ChNaBVT
Hastelloy C-4; ]
R 24610 NMo16Cr6T
Nimonic 75; . X
33| NosOT5; S NICr20Ti H:EO%_ .| nezot
AMS 5715 '
Inconel 625;
33| No6625; 24856 NiCr22Mo9Nb NA21 | NC 22 FeDNb
AMS 5665
gg| Inconel 890; 15 4 NIC29Fe NC 30 Fe
NOB690 '
Monel 400, |  2.4360; ,
33 N04400 2 4351 NiCu30Fe NA 13 NU 30
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Hastelloy X;
NOBOO2: 24603 NICr30FeMo;
33 5300A P NICro2Fe18Mo; HR6 | NC22FeD
AMS 5754; ' NICr21Fe18Mod
AMS 5536
Inconel 617;
33 Noes17; | 24663 NICr23Co12Mo i 1[‘)‘va9 =
AMS 5887
HR2;
- HR202;
Nimonic 90; ) ) ‘
01 o463 NICr20Co18T; | HR 402; , ‘
33 N07090; e Noraooutem | HReor | Z8NcoT42 NICr20Co1 8T
AMS 5829 ;
HR 502
HR 503
Haynes 214; )
33 NO7214 2.4646 NiCr16Al
Rene 41;
NO7041: NICr9Co1 1Mo
33 avssrip | 24978 NCr 19 CoMo NOTIRDT
AMS 5713
1 24617, NiMo28;
33 "B | 2ue1p ELNIM29; YNMo-7 NiMo28
24615 SG(UP-NiIMo27
Udimet L-605; )
33D 24964 CoGr20W15Ni
Monel R-405; 2.4360; ’
33 NO4405 2 4361 NiCu30Fe NA 13 NU 30
Inconel 600; . !
33 NOBB0O; 24816 ﬁ‘g:fg‘;i NA14 | NG16FeT ChN78T NICr15Fe8
AMS 5665
inconel 607, NICr23Fe15A; .
33 "o 24851 e, N C 23 FeA ChNBOYU NICr23Fe15A
N"L‘g;i;é‘?& NICo20Cr20MoTi | HR10;
33 ' | 24650 | NiCo20Cr20MoTi | HR206;, | NCK20D NICo20Cr20MoT,
Pl L MoTi HR 404
AMS 5886
Haynes 188;
Jetalloy 209; '
34 e 24964 CoCr22W14Ni KC22WN
AMS 5772
Monel K-500; NICU30AT: ,
34l "oy 24375 N NA18 | NUS0AT NICU30AITI
'”%%“797'17;8; NICr1ONbEMo3;
34 | ou4eee NICr 19 NoMo; HR8 | NC19FeNb NICr19Nb5Mo3
PS8 NiCr19Fe19Nb5Mo3
AMS 5589
NIFe25Cr20NT: . ‘ .
2495 | reoet NiFe25Cr20NGTI NIFe25Cr20NBT]
Incoloy 925;
341 Nooos el
N‘”,\]gggoam ; NiFe35Cr1 4MoT
34 Co| 24ee2 NICr13MoBTi3; 78 NCDT 42
P BT NICr 13 Mo 61 3
AMS 5661
Udimet 500;
34 No7500; 24983 | NiCri8Co18MoATi NCK 19 DAT NICr8Co18MoAT
AIS) 684
Nimonic 80A; | 2.4631: NICr20TIAL HR 401; ChN7TTYUR; .
341 o080 2,495 NICr 20 TiA Hreot | NC20TA NCF8OA | CrnssvMTYu NGz
Jetalloy 209; '
34 AMS 5772 CoCr22W14Ni KGC 22 WN
34| Atemp 5816 | 24980 CoCr20Ni20W Altemp S-816
NiCr23Mo16Cu; )
34| WARM 216 | 24675 | (0EINOTON NICr23Mo16Cu
Inconel 722;
34| No7722;
AMS 5411
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Waspaloy;
NO7001;
AIS 685; . .
. NiCr20Co13Mo4Ti3AL; NiCr20Co
34| AMSST04 | 24654 | \ie 16 Co 14 Mo 4 T B2y 13MoATIBAL
AMS 5706;
AMS 5708;
AMS 5544
NC14 K9 T5
34| Rene8o DWA
53880;
N30002; ,
35 cwioww: | 24888 G-NIM16CIW
NTM;
35 N7M; 2.4685 G-NiMo28 ND 30 M
N30007
N12MV; 2.4882;
35 N-12WV: 9.4810; G-NiMo30
N30012 | 2.4810/9.4810
Nimocast
35 Nﬁgfgo 24674 | G-NiCo15Cr10ATIMo | HC204 | NK 15 CAT
AMS 5397
Jethete M-252; ' :
35 NO7252; 2.4916 GG-N’T(I?FT%:&
AMS 5551
Nimocast 713;
35| NTIS 24670 | GNICr3ABMoNo | HC203 | NC13AD
AMS 5391; :
Inconel 713LC
M-35-1; 2.4365; . .
35| Nota135 |24365/04365|  GNCUAOND e
Titanium
Grade 1; 3.7024; Ti1; ) Class 2;
36 rooono e e TA1 1735 Tit-Type 1 Ti-PO1 o VT1-00 Ti99.8
ASTM GR. 1
Titanium
36 w0 37005, nZ 7 T40 Tit-Type 2 THPO2 Class 2 VT1-0 Ti99.7
AMS 4902; 37080 Ti99.7 TAY; P Gr2 :
AMS 4941; : TAS
ASTMGr. 2
Titanium
Grade 3; 3.7055; T3 DD 5023, Class 3;
36| Rsoso0; 37056 Ti9956 o523 | 0 A28 Gr3 TESD
ASTM Gr. 3
Titanium
. 3.7064; - TAT; .
3g| Crade4; 3,7065; 102 ThS; T-60 Tit-Type 4 Clsagy 1995
R50700; T 1995 e Gr-4
ASTM Gr. 4 :
Titanium
Grade 7; Class 13;
36 Aspa0n, 3.7235 TioPd-Type 7 W
Ti-0.15Pd
TA10;
Titanium G
Crhb o TA12; TAGV: Class 6 0;
37 : el TIGAIAV TA13; TABV: TIAIBVA-Type 5 Ti-P63 Gré0; VT6 TIGAIAV
R56400; 3.7164 T\ Al ST
T4V ' P63 ©
TAS6;
Ti-ALV
Titanium Grade
6Al-2Sn-42r-
2Mo; 3.7145;
37| R54620; 37144 TiAIBSN2Zr4Mo2 \VT25 TiAIBSN2Zr4Mo2
6Al-2Sn-42r-
2Mo
3.7175;
37 37174 TIAIBV6SN2

ISCAR
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Titanium
Grade 9; 3.7195; Class 6 1; )
37| Rssao0; 27104 TiBAI2.5V TIAIV2.5-Type 9 ey PT-3V TiBAI 5V
Ti-3AI-2.5V
TA21;
TA22;
37 37124 Ticu2 TA23 T-U2 Ti-P11
TA24
TA4S;
TA46;
TA4T;
3.7185; Ti4Al4Mo2Sn; !
37 3.7184 TiAI4Mo4Sn4Si0.5 i [RbE e
TA49;
TASO;
TAS7
Titanium
Grade 6; 3.7115.1; TIAI5SN2.5; TA14; T-A5E;
37| Reaso; 37115 TiAl 5 Sn 22 7 T-P65 SHres El=d BN
Ti-5A1-2.55n
R56410;
37| 1 10v-2Fe-3A
Titanium grade
23; TIAIBVAELI-Type Class 6 1;
37 o 401; TiGA4V ELI TAN 51 a6
Ti-6AI-4V-ELI
Ti5AI5V5Mo3Cr;
87 VSTOSS8 I 51 50-5Mo-3Cr
37| Ti-4A1-3Mo-1V T-A4D3V VT14
37 VT22
75CrMoNIWe-7; '
38 1.2762 25 CMONIN 6 7 75CrMoNIWG-7
SK 75
SK 85;
F.520.U; '
Wi; C8OW2; ; SK 85 M;
38 50 1.1625 G B0WS BW 18 F.g1 8007 K5 Us-1 C8OW2
SK 5 M;
SK 6
Wi1o: C105U; C105E2U; E515: SK 105; U10A-1;
o 1.1545 C105W 1, Y1105; 1880 C 100 KU E5i6 SK3; U10A-2; C105U
C105U C105E2U ' TC 105 Ut1-1
32NiCrMo14-5; F.1262-32 ,
38 1.6746 3 NiCiMo 145 | 832M31 | 35NCD 14 NCMo 12 32NiCrMo14-5
: : C105E2 UV 1;
1\',7\/5;82 1.2833 1188\\’/13 BW 2 Y1105 V; 102V 2 KU SKS 43 100V1
100V 2
6145; 735 A 50; F.143;
6150; 51CV4; 735A51; | 50CIVARR; EErey SUP 10; SOCHEA:
38 6150 H; 1.8159 5001V4; 735H51; | 50CV4; 2230 50 CrV 4 51O 4 | SUP10-CSP; R 5101V4
G61500; 50 OV 4 735M50; | 51CV4 1430 SUP10M
H61500 En 47 :
P20; 35CrMo4;
38 im0 1.2330 o 708A37 | 34CD4 2234 35 CrMo 4 35CrMo4
38
38
38
38
38 1.8721 26MnCr6-3 26MnCr6-3
38
38
38
1.2083; X40Cr14; X40Cr14; F.5263;
38 12083 ESR %49 Cr 13 7G4 2314 XA 0r13KU [P | SUS42042 X40Cr14
300M;
38|  4340M; 1.6928 41SINICrMoV7-6 S155
K44220
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B 30ChGSA
, X100CrMoV; , F536;
39 TS/S%OQ 12363 X100CrMoV5-1; a2 [ ?800(;"63\\,’ 2 a0 X0 %"OV S| Fooor, SKD 12 X100CIMoV5
X100 CrMoV 5 1 X100 CrMoV 5
, X163CMoV12; X 160 CrMov ,
39 oo 12379 | Xi550WMot2-1; | BD2 12 310 |X 1551%“"0 21 Espon sz(% 10 X153CMoV12
X155 CrvMo 12 1 7160 COV 12
F521;
03; X210Cr12; X200Cr12; ;.
39 30403 1.2080 X210 Cr 12 BD3 7900 G 12 X205 Cr 12 KU F5212; SKD 1 Ch12 X210Cr12
X210 Cr 12
100CI6RR;
102016; *
L3; 3 BL3 | 100C6; F5230;
39 g 1.2067 020G s e, 1020r6K0 | R0 U2 Ch 10206
Y100C6
W
' , HS 2-8-1;
39 il : 1.3346 AR BM 1 7 85 DCWV. HS2-9-1
T11301; 291 A
20841
18-0-1;
T, HS18-0-1: HS 18-0.1; F5520;
39 o 13355 s gri | MOt 2750 Hs1B01 | SO0 SKH 2 RI8 HS18-0-1
18-04-01
02; 90MNCrVg; BO 2; 90 MnV 8; 90 MnCrV 8;
39 13500 [ 90 MICIV 8 BO2 0 MV8 OGN e Lot
H13; Y40CMoV5-1; X 40 CIMoV 5 X40CMoV5 | F5318;
39 o013 et X40 CroV 5 1 BH1S "7 40005 2z 11KU  |X40CMosvs| SKDO1 SCISHRIE | eTCaiiEl
39
39
39
39
39
39 sii%& 14125 X106CrMo17; Ve 17 C SUS 440G Soile X105CMo17
Fayr : X105 CriMo 17 Z100CD 17 110Ch18M-SChD
44005
40| ASPIA | o650 GX260Cr27 | Grade3D 0466-00 ChWG
25% Cr
40| NiHad4 | 09630 | GX300CNSI952
40] NiHadi | 09625 | GX330NCr42 | Gade2B 0513-00
a0l A22UA | 09655 | GXB00CMo27 T | Grace3E 200n25N2082
40 NiHad2 | 09620 | GX260NCr42 | Grade2A 0512-00
2532
09645; , EN-GIN-
41 IIDZO"LAJé)rMo- 5.5600 G-X 260 CrMoNi 20 2 1| Grade 3C HVB00MCr23)
[0 09635 | GX300CMo 153; | Grade 3A EN-GIN
41| IC15%CMo- | 09685 | GXB00CMo153; | Grade 3A; et
S 09640  |G-X300 CrMoNi 15 2 1| Grade 3B HVB00)Cr14)
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ISCAR LTD.

Israel

Headquarters

Tel +972 (0)4 997 0311
Fax+972 (0)4 987 3741
headquarter@iscar.co.il

Argentina

ISCAR TOOLS ARGENTINA SA

Tel +54 114 912 2200
Fax+54 114 912 4411
admin@iscararg.com.ar

Australia

ISCAR AUSTRALIA PTY. LTD
Tel +61 (0) 2 8848 3500
Fax+61 (0) 2 8848 3511
iscaraus@iscar.com.au

Austria

ISCAR AUSTRIA GmbH
Tel +43 7252 71200-0
Fax+43 7252 71200-999
office@iscar.at

Belarus

JV ALC “TWING-M”
Tel/Fax: +375 17 511 82 91
Tel/Fax: +375 17 511 82 93
Tel/Fax: +375 17 511 82 95
info@twing.by
www.twing.by

Belgium

n.v. ISCAR Benelux s.a.
Tel +32 (0) 2 464 2020
Fax+32 (0) 2 522 5121
info@iscar.be

Bosnia
(Representative Office)
Tel +387 32 201 100
Fax+387 32 201 101
info@iscar.ba

Brazil

Iscar do Brasil Coml. Ltda.
Tel +55 19 3826-7100
Fax+55 19 3826-7171
DDG 0800 701 8877
iscar@iscarbrasil.com.br

Bulgaria

ISCAR BULGARIA
Tel/Fax +359 431 62557
aa_iscar@infotel.bg

Canada

ISCAR TOOLS INC.
Tel +1 905 829 9000
Fax+1 905 829 9100
admin@iscar.ca

Chile

J&A INTERNATIONAL
Tel +56 2 2232 5838
amedina@jya.cl
www.jya.cl

China

ISCAR CHINA

Tel +86 21 8024 8888
iscar@iscar.com.cn

Colombia

ISCAR Andina

Tel +57 310 380 9932
Tel/fax +57 1 896 65 78
iscar@iscar.com.co

Croatia

ISCAR ALATI d.o.o.

Tel +385 (0) 1 33 23 301
Fax+385 (0) 1 33 76 145
podrska@iscar.hr

Cyprus

WAMET (Demetriades) Ltd.
Tel +357 (0) 2 336660/5498
Fax+357 (0) 2 333386
wamet@cytanet.com.cy

Czech Republic
ISCAR CR s.r.0.

Tel +420 377 420 625
Fax+420 377 420 630
iscar@iscar.cz

“© 2013 Iscar Ltd. This document, as well as all information and other data contained herein and/or derived therefrom, including but not limited to, all
trademarks, logos, trade-names, concepts, pictures, designs and/or devices, as well as any data from which any proprietary and/or intellectual property
right may emanate (“Information”), is the sole and exclusive property of Iscar Ltd. and is protected by copyright and other applicable laws. No part of any

Denmark

KJ VAERKTOEJ AS/ISCAR DENMARK
Tel +45 70 11 22 44

Fax+45 46 98 67 10

ki@kj.dk

Ecuador

ISCAR Andina

Tel/fax +57 1 821 93 38
iscar@iscar.com.co
atencioncliente@iscar.com.co

Estonia
KATOMSK AS

Tel +372 6775 671
Fax+372 6720 266
aleksei@katomsk.ee

Finland

ISCAR FINLAND OY

Tel +358-(0)9-439 1420
Fax+358-(0)9-466 328
info@iscar.fi

France

ISCAR FRANCE SAS

Tel +33 (0)1 30 12 92 92
Fax+33 (0)1 30 12 95 82
info@iscar.fr

Germany

ISCAR Germany GmbH
Tel +49 (0) 72 43 9908-0
gmbh@iscar.de
www.iscar.de

Greece

INTERNATIONAL TOOLS

K.-X. GEORGOPOULOS & SIA O.E
Tel +30 210 346 0133

Fax+30 210 342 5621
info@internationaltools.gr

VIMA

V. Mazloumian & Sons

Tel +30 2310 517-117 / 544-521
Fax+30 2310 529-107
vimaco@otenet.gr
http://www.vimaco.gr

Hong Kong

MTC TOOLING SYSTEMS LTD
Tel +85-2-23054838
Fax+85-2-27988789
yoongkamsing@hotmail.com

Hungary

ISCAR HUNGARY KFT.
Tel +36 28 887 700
Fax+36 28 887 710
iscar@iscar.hu

India

ISCAR India Ltd.

Tel +91 77009 63707
sales@iscar.in

Indonesia

CV MULTI TEKNIK

Tel +62-21-29206242/44/45/59
Fax+62-21-29206243
contact@multi-teknik.co.id

Ireland

HARD METAL MACHINE TOOLS
Tel +353 (0) 1 286 2466
Fax+353 (0) 1 286 1514
phannigan@hardmetal.ie
www.hardmetal.ie

Italy

ISCAR ITALIA srl

Tel +39 02 93 528 1
Fax+39 02 93 528 213
marketing@iscaritalia.it

Japan

ISCAR JAPAN LTD.
Tel +81 6 6835 5471
Fax+81 6 6835 5472
iscar@iscar.co.jp

Latvia

MECHA, UAB

Tel +370 37 407 230
Fax+370 37 407 231
info@mecha.lt

Lithuania

MECHA, UAB

Tel +370 37 407 230
Fax+370 37 407 231
sigitas@mecha.lt

Mexico )

ISCAR DE MEXICO

Tel +52 (442) 214 5505
Fax+52 (442) 214 5510
iscarmex@iscar.com.mx

Morocco

2 rue des

Fauvettes Oasis

20103 Casablanca

Tel +212 (0) 7 62 23 48 56
hachem@iscar.ma

The Netherlands
ISCAR NEDERLAND B.V.
Tel +31 (0) 182 535523
Fax+31 (0) 182 572777
info@iscar.nl

New Zealand

ISCAR PACIFIC LTD.
Tel +64 (0) 9 573 1280
Fax+64 (0) 9 573 0781
iscar@iscarpac.co.nz

North Macedonia
(Representative Office)
Tel +389 2 309 02 52
Fax+389 2 309 02 54
info@iscar.com.mk

Norway

SVEA MASKINER AS

Tel +47 32277750

Fax+47 32277751
per.martin.bakken@svea.no

Peru

HARTMETALL SAC

Tel: (511) 6612699
otorres@hartmetallgroup.com

Philippines

MESCO

Tel +63 2631 1775
Fax+63 2635 0276
mesco@mesco.com.ph

Poland

ISCAR POLAND Sp. z 0.0.
Tel +48 32 735 7700
Fax+48 32 735 7701
iscar@iscar.pl

Portugal

ISCAR Portugal, SA
Tel +351 256 579950
Fax+351 256 586764
info@iscarportugal.pt

Romania

ISCAR Tools SRL

Tel +40 (0)312 286 614
Fax+40 (0)312 286 615
iscar-romania@iscar.com

Serbia

ISCAR TOOLS d.o.0.
Tel +381 11 314 90 38
Fax+381 11 314 91 47
info@iscartools.rs

Singapore

SINO TOOLING SYSTEM
Tel +65 6566 7668
Fax+65 6567 7336
sinotool@singnet.com.sg

Slovakia

ISCAR SR, s.r.o.

Tel +421 (0) 41 5074301
Fax+421 (0) 41 5074311
info@iscar.sk

Slovenia

ISCAR SLOVENIJA d.o.0.
Tel +386 1 580 92 30
Fax+386 1 562 21 84
info@iscar.si

www.iscar.com

Information may be used or otherwise disseminated for any purpose whatsoever without the express prior written consent of Iscar Ltd.
ltems appearing in this catalog may be improved, amended or withdrawn without prior notice.”

South Africa

ISCAR SOUTH AFRICA (PTY) LTD.
ShareCall 08600-47227

Tel +27 11 997 2700

Fax+27 11 388 9750
iscar@iscarsa.co.za

South Korea
ISCAR KOREA
Tel +82 53 760 7594
Fax+82 53 760 7500
leeyj@taegutec.co.kr

Spain

ISCAR IBERICA SA
Tel +34 93 594 6484
Fax+34 93 582 4458
iscar@iscarib.es

Sweden

ISCAR SVERIGE AB

Tel +46 (0) 18 66 90 60
Fax+46 (0) 18 122 920
info@iscar.se

Switzerland

ISCAR HARTMETALL AG
Tel +41 (0) 52 728 0850
Fax+41 (0) 52 728 0855
office@iscar.ch

Taiwan

ISCAR Taiwan Ltd.

Tel +886 (0)4-24731573
Fax+886 (0)4-24731530
iscar.taiwan@msa.hinet.net

Thailand

ISCAR Thailand Ltd.

Tel +66 (2) 7136633-8
Fax+66 (2) 7136632
iscar@iscarthailand.com

Turkey

ISCAR Kesici Takim

TIC. VE. IML. LTD

Tel +90 (262) 751 04 84 (Pbx)
Fax+90 (262) 751 04 85
iscar@iscar.com.tr

Ukraine

ISCAR UKRAINE LLC
Tel +38 (050) 440 23 91
info@iscar.com.ua

United Arab Emirates
ISCAR GULF TRADING LLC
Tel +971 4 886 4547
WWW.SVrS-mena.com

United Kingdom
ISCAR TOOLS LTD.

Tel +44 (0) 121 422 8585
Fax+44 (0) 121 423 2789
sales@iscar.co.uk

United States

ISCAR USA

Arlington

USA Headquarters

300 Westway Place
Arlington, TX 76018

Tel +1 817-258-3200
usmarketing@iscarusa.com

Charlotte

Productivity Center

3020 Whitehall Park Drive
Charlotte, NC 28273

Tel +1 817 258-3202
usmarketing@iscarusa.com

Venezuela

FERREINDUSTRIAL ISO-DIN C.A.
Tel +58 2 632 8211/633 4657
Fax+58 2 632 5277
iso-din@cantv.net

Vietnam

ISCAR VIETNAM
(Representative Office)
Tel +84 8 38 123 519/20
Fax+84 8 38 123 521
iscarvn@hcm.fpt.vn

Please check ISCAR’s online catalog for the most current technical information regarding our products
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