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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.
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Dear Thread Maker, 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 thread faster and more accurately reduces processing time and cost, and also lowers the possibility of manufacturing
defect parts. Although the cutting tool is often considered to be of minor value, it is the 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 threading 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, sometimes it can be a challenge to make the right tooling decision for specific
manufacturing needs.

We hope this threading catalog, will help you with the right tool selection and that it will be a useful supplement to the other ISCAR
catalogs and leaflets.
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This threading catalog, is specifically divided into number of main chapters, taking into account
specific features of threading and highlights the latest threading solutions.

Introduction with general formulations such as parameters and thread classifications, standards and their field of
application, accuracy, possible ways to machine threads, and general information about ISCAR's Threading Lines.

Thread turning , Thread milling , Taps , Driling chapters introduce the methods of threading and milling tapping and Pre-threading
drilling, recommend the right ISCAR products to be used for each application, and explain how to select and use the correct tools.

Cutting Materials Grades and Engineering Materials introduces various types of ISCAR grades with
their recommended range of use, and material groups according to VDI 3323 standard.

We hope this catalog will be a useful tool and helpful guide to thread machining.
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A lot of things around us, whether it be everyday objects
or industrial products, have a thread connection. The
history of thread connections began many years ago.

The first fastening parts with threads were used in ancient
Rome. However, due to the high cost, they were only used for
jewelry, medical instruments and other expensive products.

Bolts and nuts were widely used in the 15th century. They
connected the mobile segments of armor and parts of
watch mechanisms. The first printing machine, invented

by Johannes Gutenberg between 1448 and 1450, had
threaded connections - its parts were fastened with screws.

At the beginning of the 17th century, a threaded connection
appeared similar to the type found today. Initially, the thread
pitch was only in inches until the French introduced the
metric thread only at the beginning of the 19th century.

At the present time, parts with threads are
widely used in many different industries.

What Is a Thread?

A thread is a surface formed by a helical movement of

a flat contour along a helical line. The basis of threading
is the principle of obtaining a helix. There are many
different standards, types and ways of producing threads.
In many cases, the thread process occurs in the final
stages of manufacturing the part, thereby occupying

a responsible role for obtaining quality parts. The key

to high quality and efficient thread processing is a

correct and well-composed technological process.

The assigned thread machining strategy is directly related to
the correct selection of the cutting tool. It is the tool, a small
and seemingly minor element in the production of threads
that can significantly increase productivity and quality.
ISCAR understands the role of the tool, particularly in
threading and metal processing in general, and

aims to provide our customers with a reliable

tool that will meet their requirements.

Thread can be defined as a continuous helical ridge on the
nut (inner part) or screw (outer part) of a cylinder. The ridge
is called a crest, and the dip or space between each crest
is referred to as the root. The side of the thread surface
that connects the crest and the root is called the flank.

crest  root crest  root
el
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Thread geometry with value, angles, radiuses, etc. contain
tolerances defined in thread standards.

The main parameters of thread geometry and

thread functionality are: diameters, pitch, lead,

helix angle, lead angle, and truncation.

Diameters

There are three main thread diameters: major diameter,
pitch dimeter and minor diameter. Value and tolerances for
each diameter differ according to each thread standard.

=— minor diameter —| =— minor diameter —

pitch diameter —= pitch diameter

~— major diameter —* ~— major diameter

* Major Diameter — the largest diameter of two extreme
diameters. In external threads, the major diameter
defines the end limit of a thread profile and in internal
threads, the major diameter defines the start of a
thread profile. Therefore, for external threads the
major diameter is an outer thread diameter and for
internal threads, the major diameter is an inner thread
diameter. Usually the major diameter of external
threads is smaller than the major diameter of internal
threads, if the threads are designed to fit together.

e Minor Diameter — the smallest diameter of two extreme
diameters. In external threads, the minor diameter
defines the start of a thread profile and in internal
threads, the minor diameter defines the end limit of
a thread profile. Therefore, for external threads the
minor diameter is an inner thread diameter and for
internal threads the minor diameter is an outer thread
diameter. Space between the minor diameter of an
external thread and the minor diameter of an internal
thread should be minimized to ensure correct thread
functionality, if the threads are designed to fit together.

e Pitch Diameter (Effective Diameter) — the pitch diameter
is also known as an effective diameter, since this is
the most probable area for the external and internal
threads to engage. Pitch diameter is a theoretical
diameter representing the place where the width of
the basic thread profile is equal to half a pitch.

ISCAR




Pitch / Threads Per Inch (TPI)

Pitch and Thread per Inch (TPI) define the same
threading feature, only in different terms.

Pitch - a main and common parameter for all types of metric
threads, usually expressed in millimeters. Pitch defines

the distance along a line parallel to the axis of the thread
length between the sides of the thread profile placed in

the same axial plane on one side of the axis of rotation.

Thread per Inch (TPI) - a main and common parameter
for all types of inch-based threads. TPI defines the
count / number of threads per distance of 1 inch
along the length of threads placed in the same

axial plane on one side of the axis of rotation.

Lead

Lead is the distance that defines an axial movement
of any point moving in relative motion per one full
turn (360°) along a line parallel to the thread axis. In
a single-start thread, the lead is equal to the thread
pitch. In a multi-start thread, the lead is equal to the
thread pitch multiplied by the number of starts.

4_1 lead "7

—{pitch|*—

lead=2xpitch

lead=pitch lead=3xpitch

Helix Angle

The Helix Angle of the Thread Influences Thread Efficiency and
Is Necessary for Calculating Torque in Thread Applications.
The Helix Angle of the Thread Can Be Defined by Unraveling
the Helix from the Thread, Representing the Section As a
Right Triangle and Calculating the Angle That Is Formed.

P
®= arctan (T bpitch )

When
Q@ = helix angle
P = thread pitch

Dpitch = pitch diameter (effective diameter of thread)
3.142

TT =~

P3
P P2 P4
—
xDs \
TxD2
ixD1
Lead Angle

Lead angle is the angle between the helix of thread
and a plane of rotation. The lead angle of the thread
depends on the pitch diameter, thread pitch, and
the number of thread starts. This parameter can

be represented as a sweep of a right triangle.

The angle of the thread is calculated
by the formula given below:

Lead

= arctan :
Pu ( txDpitch )
Lead= nxP
When
(1% = lead angle
Dpitch = pitch diameter (effective diameter of thread)
P = thread pitch
N = number of thread starts
T =~ 3.142

Where the thread is single-start, the lead
angle is equal to the helix angle.

Truncation

Truncation is the perpendicular distance to the
axis of the thread from the imaginary point of

intersection of two adjacent sides of the thread
profile to the nearest point of its top or bottom.

truncation

truncation

}
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Threads can be classified by the following criteria:

Gender

Depending on the location of the surface, the thread may
be external (cut on a rod) or internal (cut into a hole).

Designation

The threads are divided into fasteners or connection
parts, running or kinematic (in a movable
connection) by main application. Often the fastening
threads carry a second function - sealing the
threaded connection, ensuring its tightness.

Handedness

This represents the direction of the thread helix,
which can twist in two possible directions: clockwise
(CW) and counter-clockwise (CCW). When the thread
is designed to be turned in a clockwise direction,

it is known as a “right-handed (RH) thread.” When
the thread is designed to be turned in the opposite
direction, it is known as a “left-handed (LH) thread.”

view direction
left hand right hand

when turns CW,
screw-in plate

when turns CW,
screw-out plate

Pitch

Thread pitch can be classified by “coarse pitch”
and “fine pitch.” The terms refer to the size of the
threads relative to the screw diameter and do not
imply differences in thread quality, tolerances,

or cost. They can be compared as follows:

Coarse Pitch
Fewer threads per axial distance.

e |arger thread form relative to screw diameter.

More resistant to stripping and cross threading
due to greater flank engagement.

Install much faster as they require

fewer turns per unit length.

Fine Pitch
More threads per axial distance.

e Smaller thread form relative to screw diameter.

Stronger due to a larger stress area

for the same diameter thread.

Less likely to vibrate loose as they have a smaller
helix angle and allow finer adjustment.

Develop greater preload with less tightening torque.

ISCAR




Profile

Thread profile, also called thread form, which refers to the
cross-sectional shape of a thread.
It may be square, triangular, trapezoidal, or other shapes.

TYPVCVCNN
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Surface Shape

The shape of the surface on which the thread
is cut: it can be cylindrical or conical.

Starts

According to the number of starts, the threads are divided
into single-start and multi-start threads. A single-start
thread has one continuous thread running along the
body of the screw. A multi-start thread consists of two or
more intertwined threads running parallel to one another.
The lead distance of a double-start thread is twice that
of the single-start thread and a triple-start thread has
triple that of the single-start thread. For example, if the
end of the workpiece part is divided into two or three
equal parts, and the threads start from each of these
points, then this indicates double or triple thread starts.

[~ lead —

4" pitch ‘k

—=lead [=—

a‘p\tch“*

— lead

a‘p\tch‘k

lead=pitch lead=2xpitch lead=3xpitch
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Thread Classifications
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To ensure the interchangeability of threaded products for the main parameters of
thread profiles, it is necessary to set the appropriate standards.

The Most Common Standards According to Their Purpose

UNJ MJ

5/16 TP

REmin 0.15011TP SCREW

BSW BSPT NPT NPTF

A\

0.137TP SCREW

Trapeze Acme Stub Acme American Buttress SAGE - Metric Buttress
avaw.a-a-4..0.0.4. 044
70
SCREW SCREW SCREW SCREW

APl Round Exteme Line Casing API

AVA

TAPER 1:16 | %, 90°

0.23851TP
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In thread manufacturing, permissible limits are defined for
the actual thread profile’s deviations from the theoretical
thread profile. To ensure correct threading operations,
the thread profile cannot cross the theoretical profile,
and therefore, this permissible limit is set by tolerances.
The external and internal thread should only contact

the sides of the threaded profile, therefore the main
parameter that influences thread tolerance is the pitch
diameter. Tolerances on major and minor diameters

are set in such a way as to exclude the possibility of
collision on the tops and bottoms of the thread. Each
thread standard contains a different tolerance method.

ISCAR provides tools for thread production at
all standards and in all accuracy classes

139035074

Tolerance System ISO Standard

In accordance with the ISO standard, threading
accuracy is determined by the combination of
tolerance grade and tolerance position.

Tolerance grades are classified by numbers
according to major, pitch and minor diameters and
are different for internal and external threads.

. ) tolerance . . tolerance
dimension dimension
grade grade
minor 4,5,6,7,8 major 4,6,8
diameter diameter
pitch diameter | 4, 5, 6, 7, 8 | pitch diameter 3’74‘85’96'

Tolerance positions are classified by letters and
are different for external and internal threads.

internal threads G, H
external threads e f,gh

At -‘rox.i'__r,__ég
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Possible Combinations of Thread Tolerances:

3 pich minor
o diameter diameter
internal X0} pich minor 8 8
(hut) threads S diameter | diameter
8 8 7 7
7 6 6

more precise

Basic Size

external (screw)
threads

more precise

e

pich

diameter

major
diameter

S
-
" -
-~
-
-
-
-
-
-
-

pich major
diameter diameter

pich major
diameter diameter

undersized

pich major
diameter diameter

Thread accuracy can be classified by three classes: fine, medium, and coarse,
depending on the length of thread engagement (the length of interaction between the fastener and nut member
(i.e. nut or mating material for the screw) which is divided into three groups: short, normal, and long.

IE - length of thread engiagement

Member IMC Group
|
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Recommended Tolerance Classes for Internal Threading

normal long short normal

Coarse

Fine
Medium
Coarse

When

**bold - most common

There are several options for thread description with accuracy class according to the ISO standard:

Internal Threading
[Major Diameter ] x [Pitch |- [Tolerance Class for Pitch Diameter | [Tolerance Class for Minor Diameter |

M8X1.25 — 5H 6H

M8 - 6H

External Threading
[Major Diameter ] x [Pitch |- [Tolerance Class for Pitch Diameter | [Tolerance Class for Major Diameter |

M8X1.25 — 5g 6g

M8 - 69

ISCAR



INTRODUCTION —
Tolerance System UN/ UNC/ UNJ/ UNR/ UNS/ UNRS/ UNF/ UNEF Standards I:
The UN/ UNJ/ UNR/ UNS/ UNRS/ UNF/ UNEF major thread per thread accuracy D
standards define 3 classes of accuracy for diameter inch (TPI) standard |~ class D
external threads and internal threads: O

External Threading Internal Threading Edemaliiesding Iitemialilieceding
. - 3/8 16 UNC - 3A 3/8 16 UNC - 3B m

e 3A (tight tolerance) e 3B (tight tolerance)

¢ 2A (medium tolerance) | 2B (medium tolerance) 1/2 20 UNF - 2A 1/2 20 UNF - 2B I_
e 1A (loose tolerance) ¢ 1B (loose tolerance) 9/16 24 UNEF - 1A 9/16 24 UNEF - 1B Z

**pold - most common

Thread Unified National Standards Compatibility

The value and range of the tolerance according to External UN* UNJ UNR
accuracy class are described by tables, formulas, and Internal

charts in the UN standard. Possible combinations are UN* v . v
described in the UN standard.

Not all combinations exist in all three tolerance classes. UNJ \/ \/ \/
Examples for thread description according

to UN/ UNGC/ UNJ/ UNR/ UNS/ UNRS/ UNF/ UNR v - v
UNEF standards with accuracy class: UN* insert can produce thread standars UNC, UNF; UNEF

Tolerance System BSW Standard

The BSW standard defines 3 classes of accuracy for external threads and 2 classes of accuracy for internal threads:

External Threading Internal Threading
e close class (tight tolerance) e medium class (medium tolerance)
e medium class (medium tolerance) e normal class (loose tolerance)
¢ free class (loose tolerance)

The value and range of the tolerance according to the accuracy class are
described by tables, formulas, and charts in the BSW standard.

Recommended combinations:
e close class for external threading is intended for use with medium class for internal threading
* medium class for external threading is intended for use with normal class for internal threading
¢ free Class for external threading is intended for use with Normal Class for internal threading

There are two options for thread description according to the BSW standard:

bolt (for external threads)
nut (for internal threads)

major diameter |-| thread per inch (TPI) (accuracy class) l:::: gg: ;’;Ler:;all t:'lr:'reer«.ia(;jsj)

major diameter |- | thread perinch (TPI) |B.S.W| (accuracy class)

Examples for thread description according to the BSW standard with accuracy class:

External Threading

e 5/16 -18 B.S.W. (close) bolt or W 5/16 -18 (close) bolt

e 1/2 -12 B.S.W. (medium) bolt or W 1/2 -12 (medium) bolt
11/8-7 B.S.W. (Free) Bolt Or W 11/8-7 (Free) Bolt
Internal Threading

e 5/16 -18 B.S.W. (medium) nut or W 5/16 (medium) nut

e 11/8 -7 B.S.W. (normal) nut or W 11/8 (normal) nut
Useful formulas:
1 inch = 25.4 mm

25.4

TPL - Pitch (mm)
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thread cutting

thread turning

thread milling

thread tapping

thread whirling

thrilling

helical broaching (punch tapping)
thread grinding

thread lapping

threading with EDM

Main Methods for Thread Production

e rolling
e molding

Threads can be produced by various methods according to thread size, accuracy, available equipment,
size of requested part, material, workpiece geometry, production time, production cost, etc.

e 3d printing

ISCAR offers solutions for thread production for most types of machining methods.
The use of appropriate tools to produce threads is undoubtedly one of the
main factors influencing the success of the process.

ISCAR




Insert profiles for thread production can be divided into
three main types: full profile, partial profile, and multi-tooth.

Full Profile

Inserts belonging to this group are designed to produce a
full profile of the requested thread. Each full profile thread
tool is suitable for a specific thread profile and pitch only.
Full profile tools are recommended for mass production.

Advantages of Full Profile

Finish the thread in one operation.

Bigger corner radius means better tool life.
Ensures correct depth of thread.

No deburring.

Disadvantages of Full Profile

Cutting edge is suitable for the relevant
thread profile and pitch only.
Requires a wider variety of items in the workshop.

Partial Profile

Inserts belonging to this group do not produce the
outer diameter (major diameter) of external threads or
the inner diameter (minor diameter) of internal threads,
which means that one or more additional operations
are needed to complete the thread diameter. These
Inserts are not recommended for mass production.

Advantages of Partial Profile

Small corner radius, suitable for many pitch sizes.
Reduces stock of many different full profiled inserts.

Disadvantages of Partial Profile

Small corner radius will result in shorter tool life.
Requires additional operation/s to the complete
the outer (major) or inner (minor) diameter,
depending on the thread gender.

Multi-Tooth

CCLLL LR

finish
semi-finish
roughing

Multi-tooth inserts produce a full profile of the
requested thread. These inserts, usually have two or
three cutting teeth. The thread profile is produced
by the last tooth and the previous teeth (or tooth)
are used for rough and semi-finish operations,
thereby facilitating the work of the last tooth. These
inserts are recommended for mass production.

Advantages of Multi-Tooth

Finish the thread in one operation.

Reduces the number of passes for high productivity —
multi-tooth tools are similar to full profile tools but have
more than one cutting point (two-pointed tools give
double productivity, three-pointed tools give triple, etc.).
Ensures longer tool life.

Ensures correct depth of thread.

No deburring.

Disadvantages of Multi-Tooth

Can not work next to shoulder and

requires wide thread relief.

High cutting forces.

Requires a larger variety of items in the workshop.

The ISCAR catalog of thread products
contains all types of threading solutions.

Member IMC Group




ISCAR offers a wide range of threading tools for most industries and applications, covering
internal and external processing and processing of small-sized parts. Whatever the method
of processing, ISCAR will identify a suitable tool for the requested thread.

ISCAR Threading Products

ISCAR
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Thread Turning

Thread production by turning operation is possible for external and internal threading.

The principle of thread production by turning operation is based on the constant linear

movement of the tool/insert relative to the rotational movement of the workpiece.

The geometry of the threading profile is identical to the cutting edge profile. On lathes or turning stations, threads are cut
into several passes, and after each pass the cutter moves back to its original position. The number of passes is determined
by the material of the workpiece, type of cutter, threading type, requirements for accuracy, surface finish, etc.

ISCAR offers a wide range of tools and inserts for all types of thread turning.
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USER GUIDE

ISCAR Product Families for Thread Turning

ISCAR offers product families that provide e Tools carrying ISCAR standard inserts -
solutions for both external and internal mainly used for external threading.
threading according to most standards. CUT-GRIP External

ISCAR's products for thread turning operations 0
can be divided into three main groups, each
containing several families/lines: o

e Tools carrying ISCAR threading laydown inserts -
used for both external and internal threading.

O o O a
o o

U-TYPE G - TYPE

O
~
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Multi-Tooth * Holders carrying ISCAR standard inserts
- used for internal threading only

MINICHAM Internal

\\/

ISCAR Internal Threading ISCAR External Threading

minimum bore dia. 4 mm

PICCOCUT Mini-Bar

: ~ER

minimum bore dia. 2.4 mm

CHAMGROOVE Internal

O

minimum bore dia. 8.0 mm

CUT-GRIP Internal

O

O

minimum bore minimum bore
dia. 12.5 mm dia. 20 mm

0 partial profile
0 full profile
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Tools Carrying Threading Inserts

There are various types of tools that are used to machine external and internal threading.
The difference between the tools and the choice of correct tools depends on machining
connection type, threading type, requirements for accuracy, surface finish, etc.

External Threading
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square shank tools with bottom fed square shank tools with
high pressure coolant system coolant channels
square shank tools drophead square shank tools
without coolant channels without coolant channels
square shank tools with high interchangeable adapters with internal
pressure coolant system channels for high pressure coolant
tools with camfix/capto exchangeable interchangeable adapters with
tapered shanks with coolant channels internal coolant channels
interchangeable adapters without blades

internal coolant channels

Internal Threading

tools with CAMFIX/CAPTO exchangeable threading bars with
tapered shanks with coolant channels coolant channels
square shank tools multi-use holder

without coolant channels

perpendicular holder interchangeable heads with
internal coolant channels

interchangeable heads without high precision holder
internal coolant channels with coolant channels

ISCAR
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Laydown Inserts for External and Internal Threading

Laydown inserts belong to the ISCAR threading family. The geometry (length and IC) of these inserts is designed
according to ISO Standard, and laydown insert can be used for internal and external threading. The cutting edge profile
of laydown inserts can be adjusted to most threading sizes of different threading standards. ISCAR classifies laydown
inserts into 3 types: B-Type, M-Type, and G type. There are 2 configurations: U-Type and Regular type. The inserts are
available with one tooth on each cutting edge or with a number of testh on each cutting edge ( multi-tooth inserts).

Basic Dimensions of Laydown Inserts

U-Type Regular Type Regular Type
PDX
PRX v “ RE
PDYF( s povt c
INSL \ INL )
IC — inscribe circle diameter
PDX  — distance between the insert and the corner radius
PDY — gap between the corner radius and
the theoretical triangular vertex

INSL — insert length, triangular leg length
RE — corner radius

Member IMC Group
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INSL (mm) IC (inch)
06 532 "
08 316"
11 7K
16 38"
22 7R
27 58"

|2]Insert Configuration

U-Type

UEI— U-type for external and
internal threading

Regular type

UE — U-type for external E — regular type for
threading external threading

Ul — U-type for internal I — regular type for
threading internal threading

* U-Type configuration is recommended for big threading profiles

|§|Insert Clamp Direction

R — right-hand
L — left-hand
RL — right and left-hand

|i|lnsert Type

B — pressed chipformer and peripheral ground profile

M — pressed to size insert with pressed chipformer

() — noindication, G type is an insert with deflector
B-Type M-Type G-Type

USER GUIDE
Laydown Insert Description According to the Template Below
t6] [E][R][m] L] [1cons
1 2 3 4 5 6 7 8
[1 |Insert Length (INSL) 5 |Pitch
U-Type Regular Type Regular Type mm TPI
PDX A 0.5-15 48-16
[l ‘ RE AG 0.5-3.0 48-8
M IC (: 18.755—5860 174—58
INSL 5-5. }
l L 5 Q 5.5-6.0 4.5-4
| A U 5.5-9.0 4.5-2.75

@Threading Standard

60 — partial profile 60°

55 — partial profile 55°

ISO — ISO Metric

UN — american UN

w — whitworth

BSPT — british BSPT

RND — round DIN 405

TR — trapeze DIN 103

ACME — ACME

STACME — stub ACME

ABUT — american buttress

UNJ — UNJ

NPT — NPT

APIRD — APIround

BUT — APl buttress casing

API — APl

EL — extreme line casing

MJ — IS0 5855
[7[Number of Teeth

O — notindicated, 1 tooth

2M — 2teeth

3M — 3teeth

* Multi-Tooth inserts increase productivity and are recommended
for mass production

|8]|Grade

IC1007, 1C908, IC808, 1C508, 1C250, IC228, IC50M, IC806

ISCAR




USER GUIDE
The insert type geometry recommended to select per Guidelines Sign
material of workpiece is shown in the table below. recommended (1% choice) v
ISCAR Thi i i d choi .
Insert Type Geometry Sfa dow;ea:?g suitable (20 chope)
per Material Y can be selected (optional) °
B-Type | M-Type | G-Type

Steel \ V V

v °
Cast Iron ° \Y
Nonferrous . °
High Temp. Alloys ° °
Hardened Steel ° °

Material

< < I<||I<

B i i PP

/,;///;’//I“,

g

Member IMC Group
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Anvils for Laydown Inserts

The parameter for tilting the threading insert relative to the helix angle of threading is of great importance when threading

is produced. This parameter ensures proper operation of the insert during threading production in terms of equal load
distribution applied to the insert, equal distribution of forces operating on the insert, development of uniform wear on both
sides of the cutting edge, and avoiding friction of the insert with the side of the threading profile. If the side clearance insert
angles (a) are not equal in relation to the helix angle (@), the insert must be tilted. This is performed by using anvils.

Recommended Less Recommended
aL=ar aLzar
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e ay
=0
Quick and Easy Way to Select a Correct Anvil
helix (lead) angle calculation by formula ‘ ’ or ‘ ’ helix (lead) angle area from the graph

‘, i

recommendation for an inclination angle (3°) according to the thread
turning method definition and dependent on the thread standard

|

recommendation for a suitable anvil according to the insert size
and type of toolholder
(internal or external)

The anvil should be selected from the table according to the threading standard. The correct anvil depends on the right
inclination angle (3) and insert size. The inclination angle (B) is obtained by selecting the thread turning method and finding the
helix angle (@) for single-start threading, or lead angle (@) for the multi-start threading.

The helix angle (®) and the lead angle (1) are determined as exact values by using the formula below or as a graph

area (see below: Helix (Lead) angle area by using graph, depending on the threading diameter and lead.

Helix angle (®) calculation by using Lead angle (®.) calculation by using
formula single-start threading formula multi-start threading
_ P _ Lead
@=arctan TixDpitch @ =arctan TixDpitch
Lead= nxP
When: When:
@ = helix angle QL = lead angle
Dpitch = pitch diameter* Dpitch = pitch diameter*
* effective diameter of threading * effective diameter of threading
P = threading pitch P = threading pitch
s =~ 3.142 N = number of threading starts
Tt ~ 3142

Usable Formulas

Lead (inch) = 1 inch TPI x No. of starts
TPI = No. of threading per inch

1 inch = 25.4 mm

Pitch (mm) = 25.4 TPI

ISCAR




USER GUIDE

Helix (Lead) Angle Area by Using Graph

Helix Angle Evaluation
oe) ole) o) () ()
50 4° 3° 2° 1°
9.5

8.5

7.5
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pitch / lead [mm]
[@)]

~

w
[ B IS B NS NG IS B e ))

N
N

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
diameter [mm]

Detailed View for Small Pitch/diameter
o@) ¢l@) ¢lo)
1.5
1.4
1.3

1.2 o)
1.1 2°

—

0.9
0.8

0.7
0.6 ®(@)

pitch / lead [mm]

0.5
0.4
0.3
0.2

0123456728910

diameter [mm]
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Helix (Lead) Angle Area by Using Graph

Helix Angle Evaluation

TPl ° o o
5 4° 3 2

1.5

THREAD TURNING

W O~ 0O 0O N O [aV) N N NI (a5} < N NI < N3 N N3 [t}
VIV~ QoY I 9 < I 9 g I 9 g
0w M - M - 1B o — — (<) - - (&) - - [$)
rrrrrr N [aV) N [ep} (o5} [ep] <t < <t
diameter [inch]
Detailed View for Small Pitch/diameter
T.P. ‘pL ‘PL (%)

13

14
16
18
o(@)
19 1°
20
24
26
g 27
32
36
40
44748
60 56
7o 64
80

pitch / lead [inch]
N
N

TANONPpNO© © © ©
OCOrOHIOD - O - - -
SN XX N RS ~ ~ ~
_——m [tolNep) N~ [ts) N~ (&)

diameter [inch]
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Anvil Selection for Symmetric Threading Profiles

The table below defines the recommended insert inclination angle (3) and anvil selection according to
the helix angle (@) for single-start threading and the lead angle (®1) for multi-start threading, depending
on the threading turning method for machining the following symmetric threading profiles:

e Partial profile threading with angle profile of 60°, 55° only.
¢ Full profile threading according to ISO, UN, Whitworth, NPT, BSPT, Trapeze, ACME, RD standards only.

Thread Turning Method
production of right-hand threading production of left-hand threading
with right-hand holder with left-hand holder
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Anvil Selection

Positive Anvils
Threading helix (lead) angle @ (®1) | @ (PL)=5° | 4°s@ (@L)<5° | 3°<@ (P)=4° | 2°<@ (PL)s3° | 1°<P (PL)=2° | 0°<@P (@L)=1°
Inclination Angle 4.5° 3.5° 2.5° 1.5° (std) 0.5°
IC Toolholder Anvil Designation
16 EXRHOR IN LH AE 16+4.5 AE 16+3.5 AE 16+2.5 *AE 16+1.5 AE 16+0.5
(3/8) EXRH OR IN LH Al 16+4.5 Al 16-3.5 Al 16+2.5 *Al16+1.5 Al 16+0.5
22 EXRH OR IN LH AE 22+4.5 AE 22+3.5 AE 22+2.5 *AE 22+1.5 AE 22+0.5
(1/2) EXRH OR IN LH Al 22+4.5 Al 22+3.5 Al 22425 *Al22+1.5 Al 22+0.5
27 EXRH OR IN LH special AE 27-4.5 AE 27+3.5 AE 27+2.5 *AE 27+15 AE 27+0.5
(5/8) EXRHORIN LH solution Al 27+4.5 Al 27+3.5 Al 27+2.5 *Al27+1.5 Al 27+0.5
22U EXRH OR IN LH AE 22U+4.5 | AE22U+3.5 | AE22U+2.5 | *AE22U+1.5 | AE 22U+0.5
(1/2V) EXRH OR IN LH Al 22U+4.5 Al 22U+3.5 Al22U+2.5 | *Al22U+1.5 | Al22U+0.5
27U EXRH OR IN LH AE 27U+4.5 | AE27U+3.5 | AE27U+2.5 | *AE27U+1.5 | AE 27U+0.5
(5/8U) EXRH OR IN LH Al 27U+4.5 Al 27U+3.5 Al27U+2.5 | *Al27U+1.5 | Al27U+0.5

* Standard anvil supplied with tool

Positive Anvils

Feed Towards the Chuck

+¢ (@)

const. |
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(_'j USER GUIDE
D Thread Turning Method
|— production of right-hand threading production of left-had threading
Q with left-hand holder* with right-hand holder*
L] =)
% ©»
* Change anvil to negative * Change anvil to negative

Anvil Selection

Negative Anvils
Threading helix (lead) angle @ (@) 0°<® (@)=1° 1°<@ (@ )<2° @ (@)=2°
Inclination Angle B -0.5° -1.5°
IC Toolholder Anvil Designation
16 EXRHORIN LH AE 16-0.5 AE 16-1.5 special solution
(3/8) EXRH ORIN LH Al 16-0.5 Al 16-1.5
22 EXRH OR IN LH AE 22-0.5 AE 22-1.5
(1/2) EXRH OR IN LH Al 22-0.5 Al 22-1.5
27 EXRH OR IN LH AE 27-0.5 AE 27-1.5
(5/8) EXRH OR IN LH Al 27-0.5 Al 27-1.5
22U EXRH OR IN LH AE 22U-0.5 AE22U-1.5
(1/2U) EXRH OR IN LH Al 22U-0.5 Al 22U-1.5
27U EXRH OR IN LH AE 27U-0.5 AE 27U-1.5
(5/8V) EXRH OR IN LH Al 27U-0.5 Al 27U-1.5

e EX - anvil for external threading
¢ IN - anvil for internal threading

Negative Anvils

Feed Towards the Tailstock

ISCAR
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Anvil Selection for ABUT Threading Standard Only

The table below defines the recommended insert inclination angle (3) and anvil selection according to helix angle
(v) for single-start threading and according to lead angle (@,) for multi-start threading, depending on the threading
turning method for machining asymmetric threading profile according to ABUT threading standard only.

Threading Turning Method
production of right-hand threading production of left-hand threading
with right-hand holder with left-hand holder
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Anvil Selection

Positive Anvils Negative Anvils
Threading helix (lead) angle @ (@) @ (9)>3.5° 3°<@ (@.)<3.5° 2°<Q (@)<3° 1°<@ (@)s2° 0°<@ (@)=<1°
Inclination angle B 1.5° (std) 0.5 -0.5° -1.5°
IC Toolholder Anvil designation
16 EXRH OR IN LH *AE 16 +1.5 AE 16 +0.5 AE 16 -0.5 AE 16 -1.5
(3/8) EXLH OR IN RH *Al16 +1.5 Al16 +0.5 Al 16 -0.5 Al16-1.5
22 EXRH OR IN LH *AE22 +15 AE 22 +0.5 AE 22 -0.5 AE 22 -1.5
(1/2) EXLH OR IN RH *Al22 +1.5 Al 22 +0.5 Al 22 -0.5 Al22-15
27 EXRH OR IN LH . . *AE27 +1.5 AE 27 +0.5 AE 27 -0.5 AE 27 -15
(5/8) EXLH ORIN RH | SPeclsolution /o7 15 Al 27 +0.5 AI27 0.5 AI27 15
22U EXRH OR IN LH *AE 22U +1.5 AE 22U +0.5 AE 22U -0.5 AE 22U -1.5
(1/2V) EXLH OR IN RH *Al22U +1.5 Al 22U +0.5 Al 22U -0.5 Al 22U -1.5
27U EXRHOR IN LH *AE 27U +1.5 AE 27U +0.5 AE 27U -0.5 AE 27U -1.5
(5/8V) EXLH OR IN RH *Al27U +1.5 Al 27U +0.5 Al 27U -0.5 Al 27U -1.5
* Standard anvil supplied with tool
e EX - anvil for external threading
® N - anvil for internal threading
Positive Anvils Negative Anvils

Feed Towards the Chuck Feed Towards the Tailstock
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D Anvil Selection for SAGE Threading Standard Only

|_ The table below defines the recommended insert inclination angle (3) and anvil selection according to helix angle
(¢) for single-start threading and according to lead angle (®.) for multi-start threading, depending on the thread

D turning method for machining asymmetric threading profile according to SAGE thread standard only.

5 Threading Turning Method

m production of right-hand threading production of left-hand threading

I with right-hand holder with left-hand holder

Anvil Selection

Positive Anvils Negative Anvils
Threading helix (lead) ® (@U)>5.6° | 5°<0 (01)<5.6°| 3°<® (@U)<5° | 2°<® (@1)<3° | 1°<0 (@1)s2° | 0°< (@U)<T°
angle @ (@)
Inclination angle 2.5° 1.5°(std) 0.5° -0.5° -1.5°
IC Toolholder Anvil designation
16 EXRHOR IN LH AE 16 +2.5 *AE 16 +1.5 AE 16 +0.5 AE 16 -0.5 AE 16 -1.5
(3/8) EXRH OR IN LH Al 16 +2.5 *Al 16 +1.5 Al16 +0.5 Al 16 -0.5 Al 16 -1.5
22 EXRHOR IN LH AE 22 +2.5 *AE22 +1.5 AE 22 +0.5 AE 22 -0.5 AE 22 -1.5
(1/2) EXRH OR IN LH Al 22 +2.5 *Al22 +1.5 Al 22 +0.5 Al 22 -0.5 Al 22 -1.5
27 EXRHOR IN LH special solution AE 27 +2.5 *AE 27 +1.5 AE 27 +0.5 AE 27 -0.5 AE 27 -1.5
(5/8) EXRH OR IN LH Al 27 +2.5 *Al27 +1.5 Al 27 +0.5 Al 27 -0.5 Al 27 -1.5
22U EXRHORIN LH AE 22U +2.5 | *AE22U +1.5 | AE 22U +0.5 AE 22U -0.5 AE 22U -1.5
(1/2V) EXRH OR IN LH Al22U+25 | *AI22U+1.5 | Al 22U +0.5 Al 22U -0.5 Al 22U -1.5
27U EXRHORIN LH AE27U +2.5 | *AE27U+1.5 | AE27U +0.5 AE 27U -0.5 AE 27U -1.5
(5/8V) EXRH OR IN LH Al27U +2.5 | *AI27U +1.5 | Al 27U +0.5 Al 27U -0.5 Al 27U -1.5
* Standard anvil supplied with tool
e EX - anvil for external threading
e |N - anvil for internal threading
Positive Anvils Negative Anvils

Feed Towards the Chuck Feed Towards the Tailstock

ISCAR
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Example for Anvil Selection According to the Following Data D
e External right-hand thread. |_
e Threading profile: ISO standard.
e Thread diameters: Major diameter: @20 mm, effective diameter: @18.376 mm. D
* No. of starts: 1. <E
e Pitch: 2.5 mm. LU
e Holder: SER 2020 K16. D:
e Insert: 16ER 2.50 ISO 1C908.
e Thread Turning Method: Right-hand threading with right hand holder. T
Helix Angle Calculation (©°) by Formula Helix Angle Area from the Graph I_
5040 80
P
@=arctan | /xp
pitch
25 E
P=arctan |~ 18376 =
3
R0
(p=2.5o Or
When: 0 10 20 diameter [mm]
(0] = helix angle 2°<@=<3°
Dpitch = 18.376 mm
P = 25mm
i1 ~ 3142
Recommendation for an Inclination Angle (8°) According to the Thread
Turning Method Definition and Threading Standard
¢ |nclination Angle (3°) for symmetric profile according to the ISO threading standard for right-hand
threading production with a right-hand holder and obtained helix angle (®).
* Defined inclination angle: 3=2.5 for range of helix angle 2°<®<3°.
Thread Turning Method
production of right-hand threading production of left-hand threading
with right-hand holder with left-hand holder
LH
- H”’“"“”’”‘“““ pRLLLLLILELRELENEN]
: lodd LH
RH @ i,
&, 3 or e - =
1; u: it
Anvil Selection
Threading helix (lead) angle @ (@) @ (@L)=25° | 4°<@ (@L)<5° | 3°<@ (@ )=<4° | 2°<@ ((pL)s3° 1°<@ (@)<2° | 0°<@ (PL)<1°
Inclination Angle 4.5° 3.5° 2.5° 1.5° (std) 0.5°
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USER GUIDE

Recommendation for a Suitable Anvil According to the Insert Size and Type of Toolholder
e Suitable anvil for external or internal toolholder depending on the insert size and considering the obtained Inclination Angle (3°) .

¢ Defined anvils for Inclination Angle: 3=2.5°.

Thread Turning Method

production of right-hand threading
with right-hand holder

CFERETREESFRRERRRREE
st

production of left-hand threading
with left-hand holder

s \ j Ll LH
a /[l, - or ————— e —
e ) —— il i T
|
»H} it »M» “m
Anvil Selection
Threading helix (lead) angle @ (@) @ (@L)=5° | 4°=@ (@L)<5° | 3°<@ (@)=<4° | 2°<@ (PL)<3° | 1°<@ (@)<2° | 0°<@ (P )<1°
Inclination Angle 4.5° 3.5° 2.5° 1.5° (std) 0.5°
I(d) Toolholder Anvil Designation
16 EXRH OR IN LH AE 16+4.5 AE 16+3.5 AE 16+2.5 *AE 16+1.5 AE 16+0.5
(3/8) EXRH OR IN LH Al 16+4.5 Al 16-3.5 Al 16+2.5 *Al16+1.5 Al 16+0.5
22 EXRH OR IN LH AE 22+4.5 AE 22+3.5 AE 22+2.5 *AE 22+1.5 AE 22+0.5
(1/2) EXRH OR IN LH Al 22+4.5 Al 22+3.5 Al 22+42.5 * Al 22+1.5 Al 22+0.5
27 EXRH OR IN LH special AE 27-4.5 AE 27+3.5 AE 27+2.5 *AE 27+1.5 AE 27+0.5
(5/8) EXRH OR IN LH solution Al 27+4.5 Al 27435 Al 2742.5 *AI27+1.5 Al 27+0.5
22U EXRH OR IN LH AE 22U+4.5 | AE22U+3.5 | AE22U+2.5 | * AE 22U+1.5| AE 22U+0.5
(1/2U) EXRH OR IN LH Al22U+4.5 | AI22U+3.5 | Al22U+2.5 | *Al22U+1.5 | Al 22U+0.5
27U EXRH OR IN LH AE 27U+4.5 | AE27U+3.5 | AE27U+2.5 | *AE27U+1.5 | AE27U+0.5
(5/8U) EXRH OR IN LH Al 27U+4.5 Al 27U+3.5 Al 27U+2.5 | *Al27U+1.5 | Al 27U+0.5

Positive Anvils

Feed Towards the Chuck

+¢ (@)

const. |
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Tools Carrying Laydown Inserts

Solution for External and Internal Threading

The ISCAR threading family includes 5 types of tools for the production of external
threading and 4 types of tools for the production of internal threading.

All tools belong to the ISCAR threading family and are suitable for mounting laydown inserts.
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ISCAR Threading Tools for External Threading

SER/L
square shank tools

SER/L-JHP
tools with high pressure coolant system

SER-D
drophead tools

C#-SER/L
tools with CAMFIX Shanks for
polygonal taper Interface

ISCAR Threading Tools for Internal Threading

SER/L-JHP-MC
tools with bottom fed high
pressure Coolant System

C#-SIR/L
shanks for polygonal
taper interface

SIR/L
internal threading bars

E-SIR-HEAD
interchangeable threading heads

ISCAR




USER GUIDE (D
Description of ISCAR Threading Tools According to the Template Below D
(s ] [e] [ [« ] [w®] [ ~
1 2 3 4 5 6 7 0
|1_|Clamping System |§|Insert Size H:J
S — screw clamping I
|£|Application I_
E — external
I — internal
| (mm) d
|§|Hand of Tool 06 5/30"
R — right-hand 08 3/16"
L — left-hand 08U 3/16"
{ 11 1/4"
16 3/8"
22 1/2"
22U 1/2"
27 5/8"
i 2y 58
|1|0ptiona| Specifications
U — foru-type inserts
B  — bore for coolant
|4 |External Toolholders C — carbide shank
Shank: hxb 2020 O — offsetstyle
20x20 mm (0750-.75"x.75") D — drophead
G — gang tool
|§|Too| Length SP — speci
D — 60mm 2.5"
F— 80mm 3.25" © Optional Prefix
H — 100 mm 4.0"
\ C - Chamfix Shank exchangeable
K- — T125mm 50 — | HSK adaptation system
L — 140mm 5.5"
KM
M — 150 mm 6.0"
P — 170mm 7.0"
R — 200 mm 8.0"
S — 250mm 10.0"
T — 300mm 12.0"
U — 350mm 14.0"
V. — 400 mm 16.0"
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Square Shank Tools Suitable for External Threading

USER GUIDE

Threading square shank tools are designed according

to the ISO standard. These are simple tools suitable

for all types of lathe machines and do not have coolant
channels. The coolant should be supplied from the turret.

Basic Dimensions of Square Shank Tools
DS G-Type

wr \@ !

B

T —

-
%%
L >

.

- LF
HF — functional height
H — shank height
B — shank width
WF  — functional width
LF — functional length

Main Advantage
Suitable for all types of lathe machines.

Tools with High Pressure Coolant Systems Suitable for External Threading

Threading tools with high pressure coolant systems (high
pressure coolant is described in chapter 2.13) consist of a
square shank according to the ISO standard and a unique
cooling system (JHP) designed and patented by ISCAR.

The JHP system is composed of a static housing
and telescopic tube to direct the coolant exactly to
the cutting edge of the insert. The telescopic tube

is embedded in the housing skews - right and left
according to the working direction of the tool (see
drawing below). The advantage of this system is that
there is no need to detach the housing of the tool
when changing an insert. This reduces setup time.

The use of high pressure coolant is growing as
manufacturers are looking for ways to reduce
cutting time, improve machining process
reliability and achieve longer tool life.

ISCAR's JHP tools provide all these advantages. Shorter
chips are easily managed and do not tangle around the
work piece or machine parts, and therefore, there is no
need to stop the process frequently. With conventional
cooling, the chips usually prevent the coolant from
reaching the insert rake face in the cutting zone. The
coolant stream of the JHP tools is directed precisely
between the insert rake face and the flowing chips. This
results in longer tool life and a much more reliable process.

Changing or mounting inserts is done by pressing the
telescopic tube in a backward direction.

After indexing the insert cutting edge, starting the coolant
will extract the tube automatically to its operating position.

ISCAR
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Insert Indexing Procedue

LH — head length

HF — functional height
H — shank height

B — B -shank width
WF — functional width
LF — functional length

Main Advantages

Reduces cutting time.

Provides longer tool life of cutting edge.

Very effective cooling down of the cutting edge, reducing sensitivity to heat fluctuations.
Enables better chip evacuation.

ensure maximum coolant
in cutting area

Member IMC Group
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USER GUIDE

Tools with Bottom Fed High Pressure Coolant Systems Suitable for External Threading

VDI DIN69880 is the most popular quick change
adaptation system for CNC turning machines with
disc-type turrets. This standard holder adaptation
serves mainly stationary turning tools.

VDI DIN69880 Characteristics

e Fasy and fast setup.

High stiffness, thanks to straight shank

and flange face contact.

Rigid design due to a serrated clamping system.
High accuracy and center height repeatability.

Compact and light design.
Note: the shank lengths of the tools with bottom fed high Efficient coolant supply internally through the

pressure coolant systems are shorter than the lengths of tool and externally through the flange.
equivalent standard tools - adjusted to the VDI Toolholders.
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Multi-connection JHP-MC line for VDI toolholders

Tools with bottom fed high pressure coolant systems with a bottom fed coolant system to ensure

belong to the Multi-Connection JHP-MC line and are maximum coolant in the cutting area.

suitable for mounting on VDI DIN69880 Toolholders.

Basic Dimensions of Threading Tools with
Bottom Fed High Pressure Coolant Systems

A
H
|
i
B
L]
LH — head length
F  — shank height
B — shank width
The tools include a bottom coolant inlet hole and the WF — functional width
VDI JHP-MC Toolholders feature a long coolant outlet LF — functional length
slot that enables adjustment of the tool's overhang.
Max. tool overhang Min. tool overhang Main Advantages

e Reduce cutting time.

e Provide longer tool life of cutting edge.

* Very effective cooling down of the cutting edge,
reducing sensitivity to heat fluctuations.

e Enable better chip evacuation.

ISCAR




Drophead Tools Suitable for External Threading

USER GUIDE

Drophead tools are designed to be held in an
upside-down position, keeping the height of the
cutting edge at the same level as regular tools
without having to change the clamping in the turret
and allowing machining close to the tail stock.

In many operations, it is beneficial to use

the drophead in an upside-down position to

help remove chips more effectively.

Basic Dimensions of Drophead Tools

i i

HF H

v i
LH

-5
B

LF——

LH — head length
HF — functional height
H — shank height
B — shankwidth
WF — functional width
LF — functional length

Main Advantages

* Allows machining close to the tail stock.
¢ Allows upside-down threading production.

Tools with CAMFIX Shanks

For Polygonal Taper Interface Solution
for External and Internal Threading

Tool for External Threading | Tool for Internal Threading

External and internal threading tools with CAMFIX
shanks for polygonal taper interface (ISO 26623-1
standard) enable quick change and reduce setup time
- most important for mass production industries. These
threading tools feature coolant channels for efficient
flushing of heat and chips from the cutting edges.

Polygonal Design-Self Centering
face contact  tapered
0.002 mm contact
center height
repeatability

hiidity
The CAMFIX system features high accuracy,
excellent rigidity against bending forces, stability

and high torque transfer. This is achieved due
to the polygonal cone and face contact.

Multi-connection JHP-MC line for VDI toolholders
with a bottom fed coolant system to ensure
maximum coolant in the cutting area.
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USER GUIDE

Basic Dimensions of Threading Tools with CAMFIX Shanks for Polygonal Taper Interface

Tool for Internal Threading

Tool for External Threading

Y

=| Wm DMIN

Ll

L5
s
'@ |
|
= ‘ =

LU
LF

= m

4
— 1t DCONMS

L2

i 4

o

==
o

—

LU — usable length

DCONMS — connection diameter of machine side
WF — functional width

LF — functional length

Main Advantages

Reduces cutting time.

Provides longer tool life of cutting edge.

Very effective cooling down of the cutting edge,
reducing sensitivity to heat fluctuations.
Enables better chip evacuation.

Bar Shank Type Holder Suitable for Internal Threading

Bar shank type holders for the production of internal
threading are designed according to the ISO standard.
These are simple tools suitable for all types of lathe

These types of tools are available with
and without coolant channels.

machines and can be produced from steel or solid carbide.

Basic Dimensions of Bar Shank Type
Holders with Coolant Channels

Coolant Holes

o DCO:NMS
DMIN — minimum bore diameter
DCONMS — connection diameter of machine side
BDRED — body diameter reduced
LDRED — reduced body diameter length
WF — functional width
LF — functional length

Main Advantage
Suitable for all types of lathe machines.

ISCAR
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Interchangeable Heads for Internal Threading

Interchangeable heads can carry laydown inserts and are mounted on solid carbide shanks. These heads are available
with internal coolant and are suitable for the production of internal threading. Solid carbide shanks are used for
economical boring with various interchangeable heads for internal threading, internal grooving, and internal turning.
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Internal Grooving Internal Threading
_( = & r— —

CE e

Interchangeable heads - economical and diverse solution.

Internal Turning

@/, - v

Basic Dimensions of Interchangeable Heads with Coolant Channels

- LH—= DMIN

HFB "

i ] = e
s %}% (;/u//: % V@m ONMS

T
DMIN — minimum bore diameter /
DCONMS — connection diameter of machine side

H — shank height

LH — head length

GAMP — rake angle axial

GAMF — rake angle radial

WF — functional width

LF — functional length

HFB — functional height

Main Advantages

e One shank can carry various interchangeable heads.
e Available with internal coolant.
e Economical solution.

Member IMC Group
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PENTACUT Threading Insert with 5 Cutting Edges for External Threading

PENTA is an all ground insert where each cutting edge on
the pentagonal shaped insert is equipped with a unique
chipformer that provides excellent chip control, short and
easily exposed chips, high accuracy and surface quality.
The insert is tangentially mounted on a side of the holder,
positioned against two peripheral contact surfaces to
ensure accuracy of the center height. Clamping of the
insert is by a side torx screw. The torx screw can be
activated from either side of the holder to enable insert
indexing (rotation) without having to remove the holder from
the machine turret, i.e. easy and fast edge indexing from
either side of the holder. In case of edge breakage, the tool
will survive, and other cutting corners still can be used.

The PENTACUT line offers solutions for partial profiles
and full profiles for most popular standards and is
suitable for the production of external threading Iscar
producing also special solutions for internal applications.
The PENTA insert has a strong design and, combined
with a very rigid clamping system, enables threading

at very high machining parameters. This insert can

be used for threading between walls to enable

complete part production on bar feeder machines.
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PENTACUT offers a very stable and economical solution.

Basic Dimensions of PENTACUT Inserts Main Advantages

Metric Inch e Suitable for work next to shoulder.

e Suitable for threading production between
the walls in narrow grooves.

e Economical solution in calculating
insert cost per cutting edges.

* Rigid clamping system.
e Easy and fast insert mounting and cutting edge indexing.
¢ No setup needed after each insert indexing.
e Easy handling of insert.
Notes
e Standard inserts are intended for
IC — inscribe circle diameter symmetrical thread profiles.
w — width e Consider chip evacuation when working in
CW — insert width big diameters, @200 mm and more.
RE — comer radius y
A — angle of cutting edge

ISCAR
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O
Z
Description of PENTACUT Inserts According to the Template Below Z
. -
2":‘0":2 [PENTA | [ 24 |-/ MT |-[0.05| | Icoos | E‘:(')'ﬁle |PENTA | | 24 |-[1.25]-[1s0| | Ic908 | D
1 2 3 4 1 2 3 4 —
|1_||nscr|be Circle Diameter (IC) |1_|Inscr|be Circle Diameter (IC) <E
LLI
as
T
—

|£|Angle of Cutting Edge (A)
WT — 55° value by number:
MT — 60° 0.5-2.0mm, 14 - 28 TPI

|3|Threading Standard

|§|Corner Radius (RE)

ISO — ISO metric

UN — american UN

w —  whitworth

BSPT — british BSPT

|i|Grade NPT — national pipe threading
IC908
|4)|Grade
1C908

Member IMC Group
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USER GUIDE

PENTACUT Tools for External Threading

PENTACUT Tools for External Threading

The PENTACUT family is a combination of a very rigid clamping system and a strong insert design to enable
machining at very high machining parameters. The PENTACUT family includes 6 types of tools for the production
of external threading. All tools belong to the PENTACUT family and are suitable for mounting PENTA inserts

with 5 cutting edges. All tools for PENTA inserts are designed for easy and fast edge indexing from either side

of the holder. In case of edge breakage, the tool will survive and other cutting corners may still be used.

PCHR/L-24
square shank tools

PCHR/L-24-JHP
tools with high pressure
coolant system

PCHR/L-24-JHP-MC
tools with bottom fed high
pressure coolant system

%

2l
0, ’

I . 4 (/\/ C Y
f’*'_:..e'-;; 4 \;EL‘.’J

PCADR/L-JHP
interchangeable adapters with internal
channels for high pressure coolant

Description of PENTACUT Tools
for External Threading

PCADR/L

interchangeable adapters without

PCHBR/L
double-ended blades

internal coolant channels

Description of PENTACUT Interchangeable
Adapters for External Threading

|g|Shank Dimensions

|§|Inscribe Circle Diameter (IC)

l4]uHP
with high pressure coolant channels

I5]mMc

suitable for VDI adaptation system

| PCHR | | 20 |- 24 |-|uHP|-| mC | lpc || A || L | | 24 |-| oHp |
1 2 3 4 5 1 2 3 4 5
|1 JHand of Tool [1]insert Type
PCHR — right-hand PC - PENTACUT family
PCHL — left-hand

@Tool Type
AD - interchangeable adapters

|§|Hand of Tool
R — right-hand
L — left-hand

|i|lnscribe Circle Diameter (IC)

|5)uHP

with high pressure coolant channels

ISCAR
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Description of PENTACUT Blades for External Threading

[porer | [ J-[ 2 |[ & ]
1 2 3 4
|1 |Blade Prism Direction |3Inscribe Circle Diameter (IC)

‘ 1 Il |
l— ‘ left pocket

Square Shank Tools for External Threading

These are simple tools suitable for all types of lathe Basic Dimensions of Square
machines and are not equipped with coolant channels. Shank Threading Tools
The coolant should be supplied from the turret. OAL
- HBH Y
& i
y = HBLI=1
o <CDX
A E
4
HF — functional height
H — shank height
B — shank width
WF — functional width
OAL — overall length
HBL — head bottom length
HBH — head bottom height
CDX — insert overhang

Main Advantage
Suitable for all types of lathe machines.

Member IMC Group
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USER GUIDE

Tools with High Pressure Coolant System for External Threading

L
W £
T

- -

o -
=

e,
f. /=

A

/- 0 8-23

Threading square shank tools are designed to carry Basic Dimensions of Threading Tools
the PENTA inserts and feature coolant channels for with High Pressure Coolant System
the use of high-pressure coolant. 5 corner indexing

can be performed by only a partial opening of the ‘H_HH OAL

clamping screw, so the indexing action is short
and easy and no setup operation is required. i

These tools are suitable for all types of lathe machines. - L

L]
H
T}

Maximum coolant in cutting area.

Note: hi , OAL — overall length
ote: high pressure coolant is
described in chapter page 85. LH — head length
HF — functional height
HBL — head bottom length
HBH — head bottom height
H — shank height
B — shank width
WF — functional width
CNT — coolant entry threading size

Main Advantages

Suitable for all types of lathe machines.
Internal coolant.

Reduces cutting time.

Provides longer tool life of cutting edge.
Enables better chip evacuation.

ISCAR
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Tools with Bottom Fed High Pressure Coolant Systems for External Threading

VDI DIN69880 is the most popular quick change
adaptation system for CNC turning machines with
disc-type turrets. This standard holder adaptation
serves mainly stationary turning tools.

VDI DIN69880 Characteristics

e Easy and fast setup.

High stiffness, thanks to straight shank

and flange face contact.

Rigid design due to a serrated clamping system.
High accuracy and center height repeatability.
Compact and light design.

Efficient coolant supply internally through the
tool and externally through the flange.
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Note: the shank lengths of the tools with bottom fed high

pressure coolant systems are shorter than the lengths of Multi-connection JHP-MC line for VDI toolholders
equivalent standard tools - adjusted to the VDI Toolholders. with a bottom fed coolant system ensures

maximum coolant in the cutting area.
Tools with bottom fed high pressure coolant systems
belong to the Multi-Connection JHP-MC line and are Bas|c Dlmens|ons of Threadlng Tools Wlth a
suitable for mounting on VDI DIN69880 Toolholders. Bottom Fed High Pressure Coolant System

Coolant outlets

oz

=

Coolant inle

o]

OAL — overall length

LH — head length

HF — functional height

H — shank height

B — shank width

WF — functional width
The tools include a bottom coolant inlet hole and the CDX — insert overhang

VDI JHP-MC Toolholders feature a long coolant outlet

slot that enables adjustment of the tool's overhang. Main Advantages

® Reduces cutting time.

¢ Provides longer tool life of cutting edge.

e Very effective cooling down of the cutting edge,
reducing sensitivity to heat fluctuations.

e Enables better chip evacuation.

Max. tool overhang Min. tool overhang

Member IMC Group
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Interchangeable Adapters for External Threading

Interchangeable Adapters
with Internal Coolant
Channels

Interchangeable Adapters
without Internal
Coolant Channels

] basn
f—a}: f‘" p

&!_}J* 4 ey |

Interchangeable adapters can carry PENTA inserts

with 5 threading corners for the production of external
threading and can be mounted on different holders. These
adapters are available with internal channels for high
pressure coolant or without internal coolant channels.
There are many types of holders that are suitable to

carry these adapters when the holders differ in their
adaptation and designation. These tools are suitable for
various interchangeable adapters for external threading,
external grooving, external parting and external turning.

Interchangeable adapters - an economical
and diverse solution.

Basic Dimensions for Interchangeable Adapters

MAHR ...-JHP
R.H. Holder
WF(assembly) MAHPL ...-JHP
L.H. Holder *‘ OHX ‘* ;
1 L

OHX / i
WF(assembly) 1

l ‘ \\’1‘ :* —1‘
ot IrOm Mﬂ% i |
apter)

,,,,]:‘L,

WF2 M fwr2 WB_2
WF(adapter) ~ LR-H. Adapter R.H. Adapter

OAW

WEF (assembly)=WF (R.H. holder)+WF (R.H adapter)
WEF (assembly)=WF (L.H. holder)+WF2 (R.H. adapter)

‘¢

OAW __  overall width
OAH __  overall height
OAL __ overall length
HF _ functional height
WF __ functional width
WB — body width

Main Advantages

One holder can carry various interchangeable adapters.
Available with internal channels for high pressure coolant.
Economical solution.

Reduces cutting time.

Provides longer tool life of cutting edge.

Very effective cooling down of the cutting edge,

reducing sensitivity to heat fluctuations.

e Enables better chip evacuation.

BLADE for External Threading

The PENTACUT family includes a blade for large
overhang applications. PENTACUT blades are double-
ended and suitable for machines that can use standard
blocks for blades. The blades offer a preferred solution
for external threading production between the walls

in narrow grooves. If the blade's insert pocket is
damaged, the other side of blade may still be used.

Basic Dimensions of the Blade

T

— T —»

‘¢ > — OAL !

WB_2 WF

OAL _  overall length
HF _ functional height
H _ blade height
WF _ functional width
WB-2 _  blade width

Main Advantages

Suitable for all types of lathe machines.

Suitable for large overhang applications.

Suitable for work next to shoulder.

Suitable for threading production between

the walls in narrow grooves.

Economical double-ended blade solution.

Rigid clamping system.

Easy and fast insert mounting and cutting edge indexing.
No setup needed after each insert indexing.

ISCAR
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SWISSCUT System for Swiss-Type Lathe Inserts for External Threading

The SWISSCUT line is designed for Swiss-type lathes
controlled by CNC and for Swiss-type automatics (known
also as screw-type machines). The unique SWISSCUT
line is characterized by ergonomic insert clamping and
simple handling. This system is an important element
for the high precision Swiss-type machine industry.
The insert included in this line has two cutting edges
and all ground. The SWISSCUT line includes two
types of blades - the difference between them is the
insert protrusion from the tool. The SWISSCUT line
offers a solution for partial profiles and full profiles and
is suitable for the production of external threading.

SWISSCUT - a user-friendly system
for swiss-type lathes.

Basic Dimensions of SWISSCUT Inserts

-~ L

A\ [e1

L — insert length

H — insert height

w — insert width

A — angle of cutting edge

PDX — the distance between the insert and the crest radius
RE — corner radius

Main Advantages

e Designed for Swiss-type lathes.
e Suitable for work next to shoulder.

Suitable for threading production between

the walls in narrow grooves.

Easy and fast insert mounting and cutting edge indexing.
No setup needed after each insert indexing.

Easy handling of insert.

Precise geometry and excellent surface finish.

Notes

Standard inserts are intended for
symmetrical thread profiles.
Without a chipformer.

Member IMC Group
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Description of SWISSCUT Inserts According to the Template Below

USER GUIDE

Partial [SCIL| | 22 |- MT || R | [007 | |ic1008|
Profile 1 2 3 4 5 6

5] [22)- o] []-
2 4

Profile 4 3

5] [150] oo

5

6

7

1 ]Insert Clamp Direction

SCIR — right-hand
SCIL  — left-hand

1 ]Insert Clamp Direction

SCIR — right-hand
SCIL — left-hand

|g|lnsert Length (mm)

‘47 L —_—

|£|Insert Length (mm)

‘47 L —

|Q|Angle of Cutting Edge (A)
MT — 60°

|§|Angle of Cutting Edge (A)
MT — 60°

|4 |Placement of Cutting Edge
R — right-side
L — left-side

|4 |Placement of Cutting Edge
R — right-side
L — left-side

|6]|Grade
IC1008

|6 |Threading Standard
ISO — IS0 metric

|1|Grade
IC1008

ISCAR
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SWISSCUT System for Swiss-Type Lathe Tools for External Threading

The compact SWISSCUT toolholder provides easy and
accurate indexing of the insert.

The very stable, tangentially clamped insert can be indexed
without removing the screw and without removing the
toolholder from the machine turret. In addition, clamping
and releasing the insert can be accomplished from either
side of the toolholder. Bottom and rear prisms provide

high stability and precision when turning in alternating
directions or where relatively high loads are applied.

The back clamping option of the SWISSCUT enables the
user to clamp the insert in the holder from the opposite
side of the insert. This B-Type (back) clamping style is
enabled by using an insert with thread bushing.

The insert is clamped by a screw that pulls the insert into
the pocket by thread bushing.

An O-ring mounted on the screw prevents the screw from
falling out of the pocket while the insert is being replaced.
The same tool and insert can be used in both clamping
directions. The clamping design uses a special screw that
can be accessed and operated from both sides of the tool.

The SWISSCUT system is a part of ISCAR's tools
for Swiss-type machines and small lathes.

* The unique rigid tool design with small insert overhang
provides excellent economical results especially for
finishing and precision machining of small parts.

e The SWISSCUT family provides a good solution
for practically any miniature part application.

SWISSCUT Tools for External Threading

N
“

SCHR/L-22BF SCHR/L-41BF
square shank tools with back
and front clamping for swiss-type

and automatic machines

(o8] [10] - [22] - [eF] - []
1 2 3 4 5 6

square shank tools with back
and front clamping for swiss-
type and automatic machines

Description of SWISSCUT Tools for External Threading

SCHR/L-22BF-JHP
tools with high pressure coolant channels
for swiss-type and automatic machines

[1]Hand of Tool
SCHR — right-side
SCHL — left-side

|g|Shank Height
v Ang

|3]shank width

|i|lnsert Length (mm)

|5|Clamping Side

BF — possibility for back and front clamping

|6JuHP

i | =

with high pressure coolant channels

Member IMC Group
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Square Shank Tools for External Threading

USER GUIDE

J>

These square shank tools with back and front
clamping are designed for Swiss-type lathes and
also can be used on all types of lathe machines.
They are not fitted with coolant channels.

Basic Dimensions of Square Shank Tools

HBHY . HBL—J

OAL |

- T

%
il =
‘ OAL

NEO) ;
¥
= K

HF — functional height
H — shank height
B — shank width

OAL — overall length
HBL — head bottom length
HBH — bottom height
CDX — insert overhang

Main Advantages

e Suitable for all types of lathe machines.
¢ No need to remove a clamping screw for replace insert.

Tools with High Pressure Coolant System for External Threading

These threading square shank tools are designed to carry
SCIR/SCIL inserts and feature coolant channels designed
also for the use of high-pressure coolant. The high
pressure coolant channels (JHP) are pinpointed directly
to the cutting edge. Many modern Swiss-type machines
are equipped with high pressure pumps and these tools
will enable better performance on these machines.

These tools are suitable for all types of lathe machines.

Note: high pressure Coolant is described in chapter 2.13

Ensure maximum coolant in the cutting area.

Basic Dimensions of Threading Tools
with High Pressure Coolant System

OAL:

- LH
ﬂ%5 mm (:217")

>
| T

- UNF 5/16-24 typx3

k\%o mm (1.97%)= ‘
le——70 mm (2.76") —=

OAL — overall length

CWN-CWX

b
i
|
4
b
|00 =

LH — headlength
H — shank height
B — shank width

Main Advantages

Suitable for all types of lathe machines.
Internal coolant.

Reduces cutting time.

Provides longer tool life of cutting edge.
Enables better chip evacuation.
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CUT-GRIP Inserts for External and Internal Threading

The CUT-GRIP line includes double-ended inserts for the
production of external threading and internal threading.

CUT-GRIP is a stable and very rigid system.

CUT-GRIP Line for External Threading

The TIP insert offers a solution for machining
external threading. This is a peripheral ground
insert available with a pressed chipformer and
with a flat top rake (without chipformer).

TIP Double-Ended Peripheral Ground

Insert with a Pressed Chipformer

Provides superior chip control and excellent performance
when working with a large variety of workpiece materials.
These types of inserts are available for partial profiles and
full profiles in the most popular threading standards.

Description of the TIP Insert with a Pressed
Chipformer According to the Template Below

protie LT I:IITI-IO-:OI |'°2°8|

11 |insert Width (CW)

|2]Angle of Cutting Edge (A)
MT — 60°
WT — 55°

|3]Corner Radius (RE)

|4]|Grade
IC08, 1C908

] [7] [35]-[m] [om]
1 2 3 4

Profile

|1 |Width of Cutting Edge (CW)

|2]Pitch
value by number:
0.5-2.0mm
14 - 28 TPI

|1|Threading Standard
ISO — ISO metric
UN — american UN
W  — whitworth
BSW — british BSPT
NPT — national pipe threading

|4]|Grade
IC08, 1C908

Member IMC Group
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TIP Double-Ended Peripheral Ground Insert
with a Flat Top Rake (without Chipformer)

Designed for threading on short chipping materials such as
brass and cast iron. The use of the flat top rake inserts on
these materials results in improved surface quality and less
chatter, compared to inserts with a chipformer.

As a result, cutting speeds can be increased.

The following picture shows the excellent

surface quality obtained by using a TIP.... A-Type

insert on a brass workpiece. These types of

inserts are available for partial profile.

CUT-GRIP Line for Internal Threading

GEPI and TIPI inserts offer solutions for machining internal
threading. They are peripheral ground inserts with a
pressed chipformer. Both types of inserts are available

for partial profiles with 55° and 60° angle of cutting edge.

e GEPI inserts are suitable for minimum bore
diameter of 12.5 mm (0.492 inches).

e TIPI inserts are suitable for minimum bore
diameter of 20 mm (0.787 inches).

Description of GEPI Inserts According
to the Template Below

|2|Angle of Cutting Edge (A)
MT _ go°

|1|Corner Radius (RE)

RE

|i|Grade
1C908

[25]-[mr ] [005]  [icoos]
1 2 3 4
|1 |Width of Cutting Edge (CW)
Brass Cast iron
|£|Angle of Cutting Edge (A)
MT —60°, WT —55°
|3|Corner Radius (RE)
Description of TIP with a Flat Top Rake i
(without Chipformer) According §E>
to the Template Below
[t [ 2 ]-[ A ] [mr]-[oos] [ 1coos | [4]Grade
1 2 3 4 1C08, 1C908
: - Description of TIPI Inserts According
|1_|Wldth of Cuttlnvg Edge (CW) to the Template Below
W [34] [wr]-[o10]  [icoos]
1 2 3 4

|1 |width of Cutting Edge (CW)

|2]Angle of Cutting Edge (A)

MT —60°, WT —55°

|3]Corner Radius (RE)

|i|Grade
IC08, 1C908

ISCAR
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56 e oW
RE i

(a) (a)
£.001 {Ty=-097 Ref. "y 001 697 Ref.
TIP_A-MT  TIP _MT
L & 1
55° <<= >CW B0 ==
RE

RE

USER GUIDE (D

Basic Dimensions of CUT-GRIP Inserts Z
TIP with pressed chipformer TIP with a flat top rake (without chipformer) D)

+0.025 {T=17.7 Ref."T 10,005 17.7 Ref.® —

0 TIP_A-MT TIP_MT <QE

LL]

\/

GEPI

+0.025 10 Ref.
[ ]

+.001

L — insert length
CW — insert width
A — angle of cutting edge
RE — comer radius

Main Advantages

Suitable for work next to shoulder.

Suitable for threading production between the walls in narrow grooves.
Easy and fast insert mounting and cutting edge indexing.

No setup needed after each insert indexing.

Easy handling of inserts.

Proven and reliable solution.

Note
e Standard inserts are intended for symmetrical thread profiles.

Member IMC Group
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USER GUIDE

CUT-GRIP Tools for External and Internal Threading

The CUT-GRIP family includes 14 types of tools for the production of external threading and 2 types of tools for the production
of internal threading. All tools belong to the CUT-GRIP family and are suitable for mounting on all types of CUT-GRIP inserts.

CUT-GRIP is a stable and very rigid system.

CUT-GRIP Tools for External Threading

"\
GHMR/L GHDR/L GHGR/L GHMPR/L
square shank tools (short pocket) square shank tools perpendicular square shank tools

square shank tools

y o e J ‘
\ \I a
GHDR/L-JHP GHDR/L-JHP-MC CGHN-S CGPAD
(short pocket) tools with high (short pocket) tools with bottom  interchangeable adapters without  interchangeable adapters without
pressure coolant system fed high pressure coolant system internal coolant Channels internal coolant channels

CGPAD-JHP CGHN-DG CGHN-D C#-GHDR/L
interchangeable adapters double-ended blades with double-ended blades tools with CAMFIX shanks
with internal channels for self-clamped inserts for polygonal taper interface

high pressure coolant

C : = {
\ ‘0
GHSR/L GHSR/L-JHP-SL
tools for swiss-type lathes. tools for swiss-type lathes.
top lock without internal side lock with internal
coolant channels coolant channels

CUT-GRIP Tools for Internal Threading

8 e

>

¢ & s

GEHIR/L GEHIR/L-SC GHIR/L GHIR/L-SC E-GEHIR / E-GHIR
internal machining bars internal machining solid internal machining bars internal machining solid interchangeable heads for
with coolant holes for carbide bars with coolant  with coolant holes for carbide bars with coolant ~ GEPI...inserts
GEPI...inserts holes for GEPI...inserts TIPI...inserts holes for TIPL...inserts

ISCAR
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Square Shank Tools for External Threading

- \@® | C
¥y |V | 2

s

These simple tools are suitable for all types of lathe machines and come without coolant channels.
The coolant should be supplied from the turret. There are 4 types of square shank tools
available, with the difference between each being the possible depth of cut.
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Basic Dimensions of Square Shank Threading Tools:

L H-»
;‘ LH ‘¢ /'7\\CUT‘D|A
v L ¥
HF @ ] H ﬁ HF\(\/ g ' H ﬂ
} " iHBH b T lwe Yo T RHBH A wB, |
~—OAL—— l«—— OAL——»
; . CWN-CWX
CDX v L L]
WFy == \;:]Zb B we @) | &
I i

|

CWN-CWX

L OAL -
) {
©
Ny B
OWX T opx !
HBH  — head bottom height
HF — functional height
H — shank height
B — shank width
WF — functional width
wB — seat width oal - overall length
LH — head length
CDX — insert overhang

CUTDIA — minimum diameter of work piece

Main Advantages
e Suitable for all types of lathe machines.

Member IMC Group
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USER GUIDE
Tools with High Pressure Coolant System for External Threading
Threading square shank tools designed to carry the Basic Dimensions of Threading Tools
CUT-GRIP inserts and featuring coolant channels with High Pressure Coolant System
designed also for the use of high-pressure coolant. . LHe»
These tools are suitable for all types of lathe machines. p :
( A
. ;
L LG1E-28pe@ TN
OAL
CDX
T T i
y We CWN-CwX :.bﬁ B
= 2 L]

20 mm shank tools
, (3 inlet ports)

OAL — overall length

) ) ) LH — head length
moctﬁag'tg? g;gzss“z%o'ggt 's described HF  — functional height
T H — shank height
. . . B — shank width
Ensure maximum coolant in cutting area. WF  — functional width
WB — seatwidth

CDX — insert overhang

Main Advantages

Suitable for all types of lathe machines.

Internal coolant.

Reduces cutting time.

Provides longer tool life of cutting edge.

Provides excellent chip breaking results on all materials.
Enables better chip evacuation.

Tools with Bottom Fed High Pressure Coolant Systems for External Threading

f
I
The tools include a bottom coolant inlet hole and the
\ . VDI JHP-MC Toolholders feature a long coolant outlet
slot that enables adjustment of the tool's overhang.

Max. tool overhang Min. tool overhang

Note: the shank lengths of the tools with bottom fed high
pressure coolant systems are shorter than the lengths of
equivalent standard tools - adjusted to the VDI Toolholders.

Tools with bottom fed high pressure coolant systems
belong to the multi-connection JHP-MC line and are
suitable for mounting on VDI DIN69880 Toolholders.

ISCAR
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VDI DIN69880 is the most popular quick change
adaptation system for CNC turning machines with

and flange face contact.

tool and externally through the flange

Multi-Connection JHP-MC line for VDI
toolholders with a bottom fed coolant system
ensure maximum coolant in the cutting area.

Basic Dimensions of Threading Tools
with High Pressure Coolant System

disc-type turrets. This standard holder adaptation OAL -~ A ﬂ
serves mainly stationary turning tools. =
s
" Coolant inl
VDI DIN69880 Characteristics e
e Easy and fast setup. fo I m @ wF
* High stiffness, thanks to straight shank CDX, | L

OAL — overall length

¢ Rigid design due to a serrated clamping system.

e High accuracy and center height repeatability. LH  — head length
» Compact and light design. H  — shank height
e Efficient coolant supply internally through the B  — shank width

WB — seatwidth
WF — functional width
CDX — insert overhang

Main Advantages
Reduces cutting time.

* Provides longer tool life of cutting edge.

Very effective cooling down of the cutting edge,
reducing sensitivity to heat fluctuations.
Enables better chip evacuation.

Interchangeable Adapters for External Threading

Single-Ended Single-Ended

Interchangeable

Interchangeable Adapters

Basic Dimensions of Interchangeable
Adapters with Internal Coolant Channels
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Adapters without Internal with Internal Channels for ]
Coolant Channels High Pressure Coolant WF(honder)g

d v

# &«  ’ ‘—m

J/(f
‘ |

Interchangeable adapters can carry CUT-GRIP inserts
with 2 threading corners for the production of external
threading mounted on different holders. These adapters

are available with internal channels for high pressure OAH — overall height
coolant or without internal coolant channels. There are OAL — overall length
many types of holders that are suitable to carry these HF — functional height
adapters when the holders differ in their adaptation WF  — functional width
and designation. These tools are suitable for various WB  — seat width
interchangeable adapters for external threading, external )
grooving, external parting and external turning. WB-2 — body width
CDX — insert overhang

OHN minimum overhang

Interchangeable adapters - economical
and diverse solution.
Main Advantages

One holder can carry various interchangeable adapters.
Available with internal channels for high pressure coolant.
Economical solution.

Reduces cutting time.

Provides longer tool life of cutting edge.

Very effective cooling down of the cutting edge,

reducing sensitivity to heat fluctuations.

e Enables better chip evacuation.

Member IMC Group
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USER GUIDE

BLADE for External Threading

Self-Clamped Screw-Clamped

The CUT-GRIP family includes blades for large
overhang applications. CUT-GRIP blades are double-
ended and suitable for machines that can use standard
blocks for blades. These blades can offer a preferred
solution for external threading production between the
walls in narrow grooves. If the blade's insert pocket is
damaged, the other side of blade may still be used.

Basic Dimensions of Blade

CUTDIA=2xOHX \

OAL — overall length

HF — functional height
H — blade height
OHX — maximum overhang
WB — blade width

Main Advantages

Suitable for all types of lathe machines.
Suitable for large overhang applications.
Suitable for work next to shoulder.

Suitable for threading production between

the walls in narrow grooves.

Economical solution - double-ended.

Rigid clamping system.

Easy and fast insert mounting and cutting edge indexing.
No setup needed after each insert indexing.

Tools with CAMFIX Shanks for Polygonal Taper
Interface Solution for External Threading

External threading tools with CAMFIX shanks for
polygonal taper interface (ISO 26623-1 standard)
enable quick change and reduce setup time - most
important for mass production industries. These
threading tools feature coolant channels for efficient
flushing of heat and chips from the cutting edges.

CAMFIX Features for Turning Applications
Polygonal design-self centering.

face contact tapered
0.002 mm contact
center height
"\ repeatability
__ | Clamping
- |force

high rigidity

The CAMFIX system features high accuracy,
excellent rigidity against bending forces, stability
and high torque transfer. This is achieved due
to the polygonal cone and face contact.

Basic Dimensions of Threading Tools with
CAMFIX Shanks for Polygonal Taper Interface

LF —>
Wi ]
( ]
}
Y /4 Lo | DCONMS
we OO el )
i
LCWN-CWX
LF — functional length
DCONMS — connection diameter of machine side
WF — functional width
CDX — cutting depth maximum

Main Advantages

Reduces cutting time.

Provides longer tool life of cutting edge.

Very effective cooling down of the cutting edge,
reducing sensitivity to heat fluctuations.
Enables better chip evacuation.

ISCAR
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Tools for Swiss-Type Lathes Solution
for External Threading

Top Lock Side Lock
without Internal with Internal Coolant
Coolant Channels Channels

@f*. |
»
_ - 0

The CUT-GRIP family includes tools designed especially
for Swiss-type lathes. These tools are available with
internal channels for high pressure coolant or without
internal coolant channels. The clamping system of the
insert into the tool can be from the top and from the side.

Note: for high pressure coolant description see page 85

Basic Dimensions of Tools for Swiss-Type Lathes

CUTDIA ,JF_\LH+ OAL
(AN '
- AHEH we, [l
UNF 5/16"-24 typx3
L} s e
THBKW
OAL — overall length
LH — head length
HBH — head bottom height
H — shank height
B — shank width
WF — functional width
wB — seat width

HBKW — head back width
CUTDIA — maximum diameter of work piece

Main Advantages

Designed for Swiss-type lathes.

Available with internal coolant channels.

Available with side lock system.

Suitable for work next to shoulder.

Suitable for threading production between

the walls in narrow grooves.

Easy and fast insert mounting and cutting edge indexing.
No setup needed after each insert indexing.

Easy handling of insert.

Threading Bars Solution for Internal Threading
Related Tools for GEPI ... Inserts

— —

\

GEHIR/L
internal machining bars with
coolant holes for GEPI...inserts

GEHIR/L-SC

internal machining solid
carbide bars with coolant
holes for GEPI...inserts

Related Tools for TIPI ...Inserts

‘//

GHIR/L
internal machining bars with
coolant holes for TIP!I...inserts

GHIR/L-SC
internal machining solid
carbide bars with coolant
holes for TIPI...inserts

These are simple tools suitable for all types of lathe
machines, available with and without coolant channels.
There are 2 types of boring bars for GEPI inserts and

2 types of boring bars for TIPI inserts. The bars (in

the CUT-GRIP family) can be produced from steel or
solid carbide. The solid carbide boring bars expand the
current boring overhang range and provide improved
performance due to their high rigidity feature.

Basic Dimensions of Boring Bars

CDX
o EE— ER
T RAL | P AHF
DMIN
—1 ZioRED= Mt ¥
v | DCONMS
WF I
b | [ LOWN-CWX
OAL — overall length
WF — functional width
wB — seat width
DCONMS — connection diameter machine size
HF — functional height
LDRED — reduced body diameter length
CND — coolant entry diameter
CDX — cutting depth maximum
DMIN — minimum bore diameter

Main Advantages

Available with internal coolant channels.

Suitable for work next to shoulder.

Easy and fast insert mounting and cutting edge indexing.
No setup needed after each insert indexing.

Easy handling of insert.

Suitable for all types of lathe machines.

Member IMC Group
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D Interchangeable Heads Solution Basic Dimensions of Interchangeable Heads
I_ for Internal Threading - OAL | *\WF‘

Interchangeable heads can carry GEPI inserts and Cal ‘
D are mounted on solid carbide shanks. These heads —  we & 2 #777{35} %
<E are suitable for the production of internal threads with f*DvMIN el
L] high overhang. Solid carbide shanks are used for T oox R ,
m economical boring with various interchangeable heads WF & % I@

for internal threading, internal grooving, and internal e
I turning. The solid carbide boring bar expands the OAL - overal length
I— current boring overhang range and provides improved LH head lenath

performance due to their high rigidity feature. - headleng

WF - functional width

WB - seat width
CDX - cutting depth maximum
DMIN - minimum bore diameter

Main Advantages:

® One shank can carry various interchangeable heads.
* Recommended for internal threading with high overhang.
* Economical solution.

Internal Threading

o o
= =,
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MINICHAM Inserts for Internal Threading

The MINICHAM line includes single-sided mini indexable
inserts for internal threading. This line is available for partial
profile and can produce internal threads in minimum bore
diameter of 4.0 mm (0.157 inches). The inserts in this line
are peripheral ground with a pressed deflector for chip
evacuation. The clamping concept of the insert into the
holder is based on self-clamping (without clamping screw).

."'

Indexable solution for internal threading in minimum
bore diameter of 4.0 mm (0.157 inches).

Basic Dimensions of MINICHAM Inserts

| KA o8
Coa !

WF —Functional length, A —Angle of cutting edge

Main Advantages

e Suitable for work next to shoulder.

Suitable for threading production between
the walls in narrow grooves.

Economical solution relative to solid products.
Easy and fast insert mounting.

No setup needed after each insert indexing.
Easy handling of very small inserts.

No spare parts

Notes

e Standard inserts are intended for
symmetrical thread profiles.

* No chipformer.

MINICHAM Insert Description
According to the Template Below

[ umer | [40]- |0

1 2 3

|1_|Minimum Bore Diameter (mm)

DMIN
P

I

|£|Angle of Cutting Edge (A)
Ab5 - 55°, A6O - 60°

|§|Grade
IC508

Member IMC Group
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USER GUIDE
MINICHAM Threading Bars for Internal Threading

The MINICHAM line includes solid carbide bars with Basic Dimensions of Boring Bars
coolant channels for producing internal threading at 4 mm
minimum bore diameter. The solid carbide boring bars + LDRED o MG PCO...
expand the current boring overhang range and provide Ll D \
improved performance relative to steel bars due to their o E— 7%

$BDRED Carbide # - ———DCONMS

high rigidity feature. The concept is based on a self-
clamping miniature insert mounted on a 6mm diameter
solid carbide bar that fits into ISCAR’s PASSPORT holders
MG PCO-... -6-8. The mini bars for right-hand machining
are supplied with shank extensions of 10mm or 20mm.

.

Bars with unique self-clamping system.

DMIN
1] WF

M et |

LF — functional length

WF — functional width

LDRED — reduced body diameter length
BDRED — reduced body diameter

CND — coolant entry diameter

CDX — cutting depth maximum
DMIN — minimum bore diameter

DCONMS — connection diameter of machine side

Main Advantages

Available with internal coolant channels.
Suitable for work next to shoulder.

Easy and fast insert mounting.

No setup needed after each insert indexing.
Easy handling of insert.

Suitable for all types of lathe machines.

No spare parts.

ISCAR
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PICCOCUT Inserts for Internal Threading

PICCO is an all ground solid carbide tool with a
chipformer and an internal coolant channel. A ground
chipformer provides excellent chip forming and improved
tool life, enabling short controlled chips and facilitating
continuous non-stop machining. The chipformer reduces
the cutting force, resulting in lower plastic deformation
on the cutting edge and extending tool life. The
PICCOCUT line offers a solution for internal threading
and is suitable for minimum bore diameter of 2.4 mm
(0.094 inch). PICCO inserts are available for partial
profiles and full profiles according to ISO standard.

~ S

Solid tools for internal threading in minimum
bore diameter of 2.4 mm (0.094 inch)

Basic Dimensions of PICCOCUT Inserts

| OAL 4 x
T F———ocows ppy

e !

R,
+XOHN J

OAL — overall length

DCONMS — connection diameter

PDX — distance between the insert

and the crest area

A — front length

WF — functional length

OHN — overhang distance

A — angle of cutting edge

HC — actual threading height

CF — central flat

Main Advantages

Suitable for work next to shoulder.

Suitable for threading between the walls in narrow grooves.
Easy and fast insert mounting.

High repeatability - no setup needed

after each tool indexing.

e Easy handling.

e High rigidity (one piece).

® | ess tolerance accumulation relative to indexable solution.

Notes

e Cannot produce unsymmetrical threading
profiles for standards tools only.

e Expensive solution relative to indexable products.

e PICCOCUT insert description.

| pcco | [ R || oos0407 |-[15] | N |
1 2 3 4

|1_|Hand of Tool
R — right-hand
L — left-hand

|g|ldentification Number

|§|Overhang Distance (OHN)

N

AL—

‘« OHN —=

|4|PIcCO-JETCUT
inserts with Internal Coolant Channels

Member IMC Group
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PICCOCUT Holders for Internal Threading

The PICCOCUT family includes 3 types of holders for internal threading.

\ o
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GHPCOR PICCO ACE PICCO/MG PCO (holder) PICCO ACE-N
perpendicular square-shank holders for PICCOCUT holders for PICCO inserts and holders for PICCO-JETCUT
tools for use on cross slide inserts featuring extremely small diameter boring bars inserts with internal
units of swiss-type and high clamping repeatability coolant channels

automatic machines

ISCAR
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Perpendicular Holder for Swiss-Type
Lathes Solution for Internal Threading

ISCAR designed perpendicular holders for
PICCO-CUT inserts used on Swiss-type machines.
Unlike the round shank toolholders (PICCO/MG PCO),
which could be mounted only on the end units,
ISCAR designed perpendicular square-shank

tools to be used on cross slide units.

End Unit Cross slide unit

h ]

Each toolholder has been designed to fit several PICCO
insert shank diameters. The toolholder features an internal
coolant hole directed to the machining area. This reduces
temperature and wear, and improves chip evacuation.

The supplied coolant fitting allows for a maximum coolant
pressure of 10 bar. If a higher coolant pressure is required,
a suitable fitting/pipe should be used. Very rigid clamping
ensures stable and efficient threading machining.

On ISCAR tools, it is possible to mount the insert into

the pocket from the frontal side and from the top side.
This is a major advantage on machines where it is not
possible to index the insert from the front and the tool
must be removed from the machine (note: standard round
tools such as drills and taps can also be clamped).

Indexing from the Top

Indexing from the Front

Basic Dimensions of Perpendicular Holders

cutting edge height

Dimax | b L
Clam — Ho 70 1] L
b & v i i

TR

LTl B

the

!

OAL —
OAH —
OAW —
OHX —
HBH —
H —
B .
L5 —
D1max —
F Max —

DCONNWS —
DCONXWS

overall length

overall height

overall width

maximum overhang

offset height of bottom head

shank height

shank width

body length

maximum diameter limit of axial groove
maximum insert to shank reference
insert diameter

Member IMC Group
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USER GUIDE

Description of Perpendicular Holders

[12]-]|25|-|486|

1 2 3

" range

of insert
diameter
(24 to 26)

maximum
shank size overhang
(h=b=12 mm)  (ohx=25 mm)

1 || —

|Q|Range of Insert Diameter

i DCONNWS-DCONXWS

Main Advantages

Internal coolant.

Reduces cutting time.

Provides longer tool life of cutting edge.

Provides excellent chip breaking results on all materials.
Enables better chip evacuation.

Quick and user-friendly indexing mechanism.

Insert can also be mounted from the top.

High Precision Holder for Swiss-Type
Lathes Solution for Internal Threading

The growing demands for high accuracy and flexibility

in clamping orientation have led ISCAR to develop an
advanced line of PICCO holders. The PICCOACE features
a unique clamping system which sets new standards for
three highly important properties: accuracy, rigidity and
clamping orientation flexibility. The PICCOACE holders are
available with coolant channels and provide a solution for
internal threading. The large variety of Swiss-type machines
has increased the demand for multi-orientation clamping.
Most of the available tools in the market provide a single
clamping orientation, whereas ISCAR’'s PICCOACE

offers a solution suitable for all Swiss-type machines,

which enables the operator to mount/dismount the insert
from any desired orientation. PICCOACE's clamping
method saves precious time when replacing an insert.
Superb rigidity is achieved due to the advanced clamping
mechanism, which locates the insert in a specific position
that ensures optimal contact points. The clamping system
assures extremely high clamping repeatability of 0.005 mm.

How does it work? The PICCOACE consists of two
main parts: a body and an eccentric cap. When

the cap is turned (using the wrench), the excentre
moves a special locking shim that presses on

the insert and locks it into a precise position.

locking shim

cap

&

wrench

locking shim

ISCAR
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Basic Dimensions of Perpendicular Holders

oy B H e
BD DCONWS == 0 JH- DCONMS
N we— | R
FLHJ LSCMS— |
OAL
OAL — overall length
LH — length
LSCMS — clamping length machine side
DCONMS — connection diameter machine size
DCONWS — connection diameter insert size
BD — body diameter
H — shank height

Description of Perpendicular Holders

| PICCO ACE

6] -

1

@

!

L

>

|1_|Connection diameter machine size

Y
> { I DCONMS
| e | D \L /] |
*
|2|Connection diameter insert size
v
DCONWS- === { 9FI
i 4

Main Advantages

Internal coolant.
Reduces cutting time.

Provides longer tool life of cutting edge.
Quick and user-friendly indexing mechanism.

Member IMC Group
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Multi-Use Holder Solution for Internal Threading

A multi-use holder is a single bushing toolholder that can hold a full set of carbide shank boring bars capable

of grooving, turning, threading, profiling and recessing. The carbide shanks provide excellent rigidity and a

high length-to-diameter (L/D) ratio. This allows the boring bar overhang to be adjusted to the best rigidity for
each job. The new bushing holders incorporate special stoppers, useful in many applications with ISCAR’s
CHAMGROOVE system and PICCO bars. Utilizing the stoppers eliminates resetting the tool after every indexing.
This versatile system replaces many expensive boring bars needed to perform the variety of applications, which
are now possible with this single bushing holder. These holders are available with coolant channels.
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Basic Dimensions of Perpendicular Holders

LSCMS—T

N 1

LH ‘k LSCMS — - LH
O ===
th
L
0 oo

,74—§

" boows|
DCONWS OAL:

OAL — overall length

LH — head length

LSCMS — clamping length machine side
DCONMS — connection diameter machine size
DCONWS — connection diameter insert size
BD — body diameter

H — shank height

Description of Perpendicular Holders

é% L —

— DCONMS R DOONWS 2 DOONMS
! OAL

DOONWS

L2 |-[ 4 |-
2

|1_|Connection diameter machine size

<

—— [[q ) | DCONMS
!

|g|Min. connection diameter insert size

|§|Max. connection diameter insert size

DCONWS [[" M
TNV | \[ IIJ
I

Main Advantages

¢ Internal coolant.

¢ Reduces cutting time.

¢ Provides longer tool life of cutting edge.

¢ Provides excellent chip breaking results on all materials.
e Enables better chip evacuation.

¢ Quick and user-friendly indexing mechanism.

Member IMC Group
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CHAMGROOVE Inserts for Internal Threading

The CHAMGROOVE line includes one sided peripheral Main Advantages
ground inserts with pressed deflector.

The placement of the insert is determined by 3
protrusions on the tool and clamped with a screw.
The CHAMGROOVE line provides a solution for

e Suitable for work next to shoulder.
e Suitable for threading production between
the walls in narrow grooves.
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) ' ' | ” ’ e Economical solution relative to solid products.

partial profiles and is suitable for internal threading « Easy and fast insert mounting.
in minimum bore diameter of 8 mm (0.315 inch). « No setup needed after each insert indexing.

e Easy handling of small inserts

Notes

e Standard inserts are intended for
Stable and rigid indexable system for internal threading symmetrical thread profiles.
in minimum bore diameter of 8 mm (0.315 inch). ¢ No chipformer.

Basic Dimensions of CHAMGROOVE Inserts
CW

L — insert length

WF — functional length

A — angle of cutting edge
RE — corner radius

PDPT — profile depth

ISCAR
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CHAMGROOVE Insert Description According to the Template Below

[alor| [ 8 |- [ mT]-[0.05]

1 2 3 4 5
|1_|Hand of Tool |§|Ang|e of Cutting Edge (A)
GIQR— right-hand WT — 55°
GIQL — left-hand MT — 60°
|£|Minimum Bore Diameter (mm) |i|Corner Radius (RE)
DMIN RE
v
1
|5|Grade
IC528

Member IMC Group
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CHAMGROOVE Threading Bars for Internal Threading

Solid Carbide Bar
with and without
Coolant Channels

Steel Bar with
Coolant Channels
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The CHAMGROOVE family includes two types of bars
for internal threading. The bars can be produced from
steel or solid carbide. The solid carbide boring bars
expand the current boring overhang range and provide
improved performance due to their high rigidity feature.
All steel bars include coolant channels and solid carbide
bars are available with and without coolant channels.

ISCAR




USER GUIDE

Description of CHAMGROOVE

Bars for Internal Threading

Steel Bar with Coolant Channels

[Ma| [12]-[o|[c|[2]
1 2 3 4

|1_|Connection Diameter Machine Size

=] vcons

|3|Minimum Bore Diameter
DMIN
PR

1

|§|Coolant Channels

C — include coolant channels
~ — without coolant channels

|i|Reduced Body Diameter Length
LDRED

Solid Carbide Bar with and
without Coolant Channels

[o6 || 1 ]-| Lioo |
1 2 3

|1 ]Connection Diameter Machine Size

|g|CooIant Channels

C — include coolant channels
~ — without coolant channels

|§|Overal| Length
OAL —

Basic Dimensions of Threading Bars

Steel Bar
OAH H
BDRED v CND
m#la
= I
OAL
_ DMIN WE ‘ LDRED q
T v Lﬁ:/uzf—f—f DCONMS
CDX er D )

CWN-CWX

-

Solid Carbide Bar

MGCH...C

o ———OAL ——=y
- DMIN *EE'V\,V;

CDX :‘ ‘chcv%owx

OAL — overall length
LDRED — reduced body diameter length
BDRED — reduced body diameter
CDX — cutting depth maximum
OAH — overall height
DF — flange diameter
H — shank height
DCONMS — connection diameter machine size
WF — functional width
CND — coolant entry diameter
DMIN — minimum bore diameter

Main Advantages

Available with internal coolant channels.
Suitable for work next to shoulder.

Easy and fast insert mounting.

No setup needed after each insert indexing.
Easy handling of insert.

Suitable for all types of lathe machines.

Member IMC Group
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USER GUIDE

Thread Turning Methods

There are several methods for thread machining by turning operations. The workpiece can rotate clockwise or
counterclockwise and the cutting tool is fed toward or away from the chuck.

The most common and recommended methods for external and internal,

right-hand and left-hand threading is shown in the sketch below.

Recommended Thread Turning Methods

External Internal External Internal
Right-Hand Threading Right-Hand Threading Left-Hand Threading Lef