ANSI B212.10-2000

ANSI B212.10-2000

For Cutting Tools —
Precision Indexable Insert Cartridges

Type A

SPONSOR
Cemented Carbide Producers’ Association

Approved February 23, 2000



ANSI®
B212.10-2000

American National Standard
for Cutting Tools —

Precision Indexable Insert Cartridges — Type A

Secretariat

Cemented Carbide Producers’ Association

Approved February 23, 2000
American National Standards Institute, Inc.



American Approval of an American National Standard requires verification by ANSI
) that the requirements for due process, consensus, and other criteria for
Natlona| approval have been met by the standards developer.

Standard Consensus is established when, in the judgement of the ANSI Board of
Standards Review, substantial agreement has been reached by directly
and materially affected interests. Substantial agreement means much more
than a simple majority, but not necessarily unanimity. Consensus requires
that all views and objections be considered, and that a concerted effort be
made toward their resolution.

The use of American National Standards is completely voluntary; their
existence does not in any respect preclude anyone, whether they have
approved the standards or not, from manufacturing, marketing, purchasing,
or using products, processes, or procedures not conforming to the stan-
dards.

The American National Standards Institute does not develop standards and
will in no circumstances give any interpretation of any American National
Standard. Moreover, no person shall have the right or authority to issue an
interpretation of an American National Standard in the name of the Ameri-
can National Standards Institute. Requests for interpretations should be
addressed to the secretariat or sponsor whose name appears on the title
page of this standard.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National Standards
Institute require that action be taken periodically to reaffirm, revise, or
withdraw this standard. Purchasers of American National Standards may
receive current information on all standards by calling or writing the
American National Standards Institute.

Published by

Cemented Carbide Producers’ Association
30200 Detroit Road, Cleveland, Ohio 44145-1967

Copyright © 2000 by Cemented Carbide Producers’ Association
All rights reserved.

No part of this publication may be reproduced in any
form, in an electronic retrieval system or otherwise,
without prior written permission of the publisher.

Printed in the United States of America

ANSI B212.10-2000



Contents

Page
FOFEWOIT ...ttt e et e e e s b e e e e eaes ii
LIS Teo ] o 1= T PP PPP TR 1
2 DEfiNHIONS .. 1
B GENEIAL ... 1
4 Identification system of cartridges .........ccccooiiiiii i 2
B SYMDOIS ... 3
Tables
1 DesSignation COAE ......oiiiiiiiiiiiiiei e 2
2 Dimensions Of Cartridges .......ccoiiiiiiiiiiiiiee e 7
B YIS e 8
4 Preset point definition ..........oooiiiiiiii e 10
5 Mounting data sheet............cooiiiiiii e 11



Foreword (This Foreword is not part of American National Standard B212.10-2000)

The first edition of this standard, American National Standard for Precision
Indexable Insert Cartridges, ANSI B94.48-1976, was originally developed
by Technical Committee 1, Carbide and Oxide Tools of American National
Standards Committee B94, Cutting Tools, Holders, Drivers and Bushings in
conjunction with ISO/TC 29/WG 9 Committee. The standard was submitted
to American National Standards Committee B94, Cutting Tools, Holders,
Drivers and Bushings and was approved by letter ballot. The Secretariat,
the American Society of Mechanical Engineers, approved the standard.
The standard was approved by American National Standards Institute on
July 23, 1976 and designated ANSI B94.48-1976.

On September 21, 1983, the Cemented Carbide Producers Association
held an organizational meeting for the purpose of forming an Accredited
Standards Committee for Cemented Carbides. All requirements for the
formation of that committee, as contained in the American National Stan-
dards Institute Procedures for the Development and Coordination of Ameri-
can National Standards, effective September 1, 1982, were submitted to
ANSI on October 5, 1983. The proposed committee was designated Ac-
credited Standards Committee B212. Within the B212 Committee, Techni-
cal Subcommittee TC-1 was formed, whose scope is: the standardization
of blanks and inserts composed of carbide, ceramic, and compacted
diamond/CBN; the standardization of the tools and holders for these blanks
and inserts as used for turning (both internal and external) including
nomenclature, classification, size, tolerances, and identification.

As a result of the accreditation of the B212 Committee, the designation for
the standard was changed. The American National Standard for Cutting
Tools — Precision Indexable Insert Cartridges — Type A, ANSI B212.10,
is a revision and redesignation of ANSI B94.48-1976.

This standard covers dimensional specifications, styles, and designations
of cartridges for indexable inserts. This revision takes into account changes
that have taken place in the cutting-tool industry since 1976 and incorpo-
rates present technology for cutting tools. This revision is in conformance
with applicable 1ISO standards.

Suggestions for improvement of this standard will be welcome. They
should be sent to the Cemented Carbide Producers’ Association, 30200
Detroit Avenue, Cleveland, OH 44145-1967.

This standard was processed and approved for submittal to ANSI by
Accredited Standards Committee for Cemented Carbides, B212. Commit-
tee approval of the standard does not necessarily imply that all committee
members voted for its approval. At the time it approved this standard, the
B212 Committee had the following members:

James R. Diener, Chairman
J. Jeffery Wherry, Secretary

Organization Represented Name of Representative
AllISON TranSMISSION ....ccoiiiiiiiieeiiiee e Jack Sandler

The Association for Manufacturing Technology (AMT) .............. Anthony M. Bratkovich, P.E.
Carboloy, INC. ..o Don Reinert

Caterpillar, INC. .....oeiieeeeee e James R. Diener

Cemented Carbide Producers’ Association ............ccocceeiiieenne J. Jeffery Wherry



Organization Represented Name of Representative

Greenleaf Corporation .........ccoceeieeriiereieee e Donald R. Hughes
Ingersoll Cutting Tool COMPaNY ........cccceeviriieiiieeeiie e Jim Schultz
Kennametal, INC. ......eueieiiiiiieieeeee e Lee Yothers
Machining Research, INC. ........ccciviiiiiiiiiii e John D. Christopher
Metal Cutting TooIS, INC. .....cooiiiiiiii e Fred Shallenberger
Society of Carbide & Tool ENGINEErs ........cccovvvrveiiieiiiieeneennne to be announced
United States Cutting Tool Institute ...........ccccoiiiiiiiiiiiin. Charles Stockinger
V= 11=T a1 (T [ (o ORI James J. Robinson

The TC-1 Technical Subcommittee of Committee B212, which was responsible
for the development of this standard, had the following members:

James R. Diener, Chairman g_a\ge %egl . yikﬁ gowotlelll
ichar ac ack Sandler

J. Jeffery Wherry, Secretary Jeff Burton Jim Sehultz
Keith Crawford Fred Shallenberger
Victor Gallagher Don Reinert
Donald R. Hughes Gerry Rhodes
Jeff Kleven Gary W. Roderick
Joseph Ley David Wills
Thomas Morey Lee Yothers

James Robinson



AMERICAN NATIONAL STANDARD

ANSI B212.10-2000

American National Standard
for Cutting Tools —

Precision Indexable Insert Cartridges —

Type A

1 Scope

This standard covers dimensional specifica-
tions, styles, and designations of cartridges
for indexable inserts.

2 Definitions

2.1 Indexable insert

A solid made from a suitable cutting material
having a number of cutting surfaces, all of
which are used until dull and replaced with a
fresh insert.

2.2 Cartridge

A carrier in which an indexable insert is
mechanically held in place. Shanks may be
in the form of square, rectangular, or cylin-
drical shapes having various methods for
attachment, providing a means of locating
the cutting edge of an insert within a larger
tool body. They may be supplied with or
without adjusting features.

2.3 Preset point

Preset point is the location on a gage insert
which fixes length, height, and width dimen-
sions to determine the mounting location for
a cartridge in its block or bar, and determin-
ing the workpiece shape or size.

3 General

3.1 Standard sizes, styles and designations
of the cartridges are given in the identifica-
tion system and tables 3 and 4.

3.2 Reference inserts

Inserts for which all dimensions are essen-
tially without deviation from nominal values.
The cartridges outlined in this standard are
to be manufactured in accordance with in-
dustry practices over reference inserts.

3.3 The “F” and “L,” dimensions given in
table 2 are nominal dimensions over a speci-
fied nose radius for each insert size. See
table 4 for exact preset point for each style
of cartridge.

Reference Inserts
Insert Size
Inscribed Circle No. Symbol for Cutting Edge Length [Insert Nose Radius
Square & 80° 80°
Inch Millimeter | Triangle | Round [ Rhombic | Trigon Inch _ [Millimeter
7/32 5.56 09 - 05 — 1/64 0.4
1/4 6.35 11 06 06 04 1/64 0.4
3/8 9.52 16 09 09 06 1/32 0.8
1/2 12.70 22 12 12 08 1/32 0.8
5/8 15.88 27 15 15 10 3/64 1.2
3/4 19.05 33 19 19 12 3/64 1.2
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3.4 The cartridges outlined in this standard
shall include as part of the standardization
metric threads for axial and radial adjusting
screws, clamp screws, and all other threads
particular to the cartridge design (see table
5 for the mounting data sheet).

4 Identification system of cartridges

The identification system of cartridges con-
sists of 14 positions. This standard follows

M T F N R
Triangle 0° insert
clearance
Top and 90° end
hole cutting ege
clamping angle
of insert

Right hand

the nomenclature as outlined in American
National Standard for Cutting Tools — Preci-
sion Holders for Indexable Inserts, ANSI
B212.3-1986, with slight modifications. See
table 1 for a complete explanation of the
identification system.

The following is an example of the identifica-
tion system:

10 C A - 11
h; Type
dimension
of cartridge
Cartridge Cutting
edge length
in
millimeters

N ONORORORORORORORORORORORORD

The system includes 12 positions with sym-
bols which specify the design and the dimen-
sions of the tools in question. In addition,
two supplementary positions may be used at
the option of the manufacturer for the desig-
nation of his own types.

C

All twelve (12) positions must be used for
the designation of a tool covered by this
standard. Except for the two positions for
the designation of the manufacturer’s
types, no extension of the code shall be
made.

Table 1 — Designation code

The significance of the 12 positions of the designation, and of the two additional positions, is as follows:

Method of holding the insert (see 5.1)
Shape of the insert (see 5.2)

Style of the tool (see 5.3)

Insert clearance (see 5.4)

Hand of tool (see 5.5)

Cutting edge height, h; (see 5.6)

CIOIOIOI0I0NO

Cartridge (see 5.7)

@ Type of cartridge (see 5.8)

— (dash) (see 5.9)

: Size of indexable insert (see 5.10)

1)
19

Manufacturer's option




5 Symbols
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5.1 Position @ — Symbol for the method of holding the insert

Symbol Method of Holding
C Top clamping (insert without hole, horizontally mounted)
M Top and hole clamping (insert with cylindrical hole, horizontally mounted)
P Hole clamping (insert with cylindrical hole, horizontally mounted)
S With screw through hole (insert with partly cylindrical hole, horizontally mounted)

5.2 Position @ — Symbol for the shape of the insert

Symbol Shape of the Insert Remarks
H Hexagonal
(0] Octagonal
P Pentagonal Equilateral
and
R* Round Equiangular
S* Square
T Triangular
Cc* Rhombic with 80° corner angle
D Rhombic with 55° corner angle
E Rhombic with 75° corner angle Equilateral
and
M Rhombic with 86° corner angle Non-equiangular
\Y Rhombic with 35° corner angle
W 80° Trigon
L Rectangular Non—qullateral
and Equiangular
A Parallelogram-shaped with 85° corner angle
Non-equilateral
B Parallelogram-shaped with 82° corner angle and
Non-equiangular
K Parallelogram-shaped with 55° corner angle

* Presently accepted insert shapes for cartridges. Other shapes listed are for tool holders and
future reference and do not apply to cartridges covered in this standard (see tables 2 and 3).
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5.3 Position @ — Symbol for the style of the tool

Symbol Style of Tool
A / Straight shank with 90° side cutting edge angle
90° I,J‘
B 5_ Straight shank with 75° side cutting edge angle
75°
C {1 Straight shank with 90° end cutting edge angle
90°
D < Straight shank with 45° side cutting edge angle
45°| )
E 60° Straight shank with 60° side cutting edge angle
F* A Offset shank with 90° end cutting edge angle
90°
G* Offset shank with 90° side cutting edge angle
90°
J* L— Offset shank with 93° side cutting edge angle
93°|<*
K* A/\ Offset shank with 75° end cutting edge angle
75°
L* KL_I— Offset shank with % Sldg cutting edge angle

95°

LW

95° en
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Symbol Style of Tool

M 50°\S Straight shank with 50° side cutting edge angle

N 63°$ Straight shank with 63° side cutting edge angle

R* Offset shank with 75° side cutting edge angle
75°

S Offset shank with 45° side cutting edge angle
45°

T Offset shank with 60° side cutting edge angle
60°

U* :J/ Offset shank with 93° end cutting edge angle
93°

\Y 70 1/20I < Straight shank with 72 '/,° side cutting edge angle

W+ Offset shank with 60° end cutting edge angle

60°
Y t Offset shank with 85° end cutting edge angle
85°

* Accepted cartridge standards presently used. Other styles are listed for tool holders and future reference
only and do not apply to cartridges covered in this standard (see tables 2 and 3).
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5.4 Position@ — Symbol for the insert

5.6

Positions@ and@ — Symbol for

clearance height of cutting edge h, in millimeters*
Symbol Insert Clearance (see figure 1)
A 3°
: 5 i
C 7°
D 15°
E 20° h, I__
F 25°
G 30° Figure 1
N 0°
P 11° 5.7 Position — Symbol C for cartridge
5.8 Position@ — Symbol A for A type
5.5 Position @ — Symbol for hand of tool (angular mount) cartridge
Symbol Hand of Tool 5.9 Position — Dash “—=" symbol for
R Right Hand the length L, of the tool. Tools having
L Left Hand fixed length, such as in the case of
. cartridges, must use a dash “—"in this
N Either Hand position.

5.10 Positions@ and @ — Symbols for the size of the indexable inserts.

Shape of Insert

Symbol

Equilateral and equiangular| The symbol for the size of the indexable insert is the

(H,O,P,R, S, T) and value of the side length (with round inserts the value of

equilateral and non- the diameter) in millimeter, decimals being

equiangular (C,D, E, M, V, disregarded.”

W) Example: Side length 16.5 mm
Symbol 16

Non-equilateral and The symbol for the size of the indexable insert is the

equiangular (L) and non- value of the length of the main cutting edge or of the

equilateral and non- longer cutting edge in millimeter, decimals being

equiangular (A, B, K)

disregarded.*

Example: Length of main cutting edge 19.5 mm
Symbol 19

* When the symbol resulting from the retained value has only one digit, it should be preceded by "0" (zero), e.g., side
length 9.52 — symbol 09.
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Table 4 — Preset point definition

Over reference insert radius

L, —

|

F

Over reference
insert radius

Typical for the
following styles:

F
U
L

Over reference insert radius L, ———»

I

F

Over reference

insert radius

Typical for the
following styles:

G
J

To intersection of lead
angle & “F” dimension

I

F

Over reference
insert radius

Typical for the
following styles:

<xso0

Over reference insert radius L, —»

~ 1

F

To intersection of
lead angle and “L,”

dimension

Typical for the
following styles:

T
R

10
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Table 5 — Mounting data sheet

Mill clearance mfg. opt. Hold down screw
Note: Must clear axial 8 Rad. Max Note: 1 full dia. of
adjustment screw head (03)  Typ. thd. min. length ¢
N\ \ | > -/ Az
|
) h, =08 A A ‘ \
;_+ L T(:.OOS) + } +
T - \
0 / +.13 S~
(+.005) N Ve
«— 20 mm X B g
(.787) = Bore radius
+E3 \ minus cartridge cutting
(+.005) for size 25 width (F) dim.
o (100 mm cartridge only)
it——r m[i)n +
) FE— QqJ
H .. )

| j — 7
|<— 1/8 for end
mounted tools

When req’d ( “D” dim. min.)

Note: Cartridges made check vendor’s dims for
for both inch & metric body cart., clamp & or wrench
screw clearance clearance

Hold Down Screw

Cartridge | T D E 41 .2 Metric Inch Pitch

Size

6 0936 o138 ose4  oap X - M5 -

B omi5 0177 o4rs  oese X — M N
§

10 os54 o106 o063 over 20— Me 1747 %

12 0u7a o256  osor osar X -  Me %
-9

16 éésrgm _ f?onzng 3.59221 - 4 V8 5/16 §

n B D MM AR e ow

s Em - oEM e we

Note: Table 5 lists dimensions both in mm and inches for cartridges listed.
* Low Head S.H.C.S.

11
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Anvil
Blank

Carbide

Cartridge

Cemented carbide

Chip breaker

Chip groove
Gage insert
Indexable insert

Inscribed circle (1.C.)

Insert
Precision holder

Preset point

Reference insert

Seat

Shim
Screw

Thread, left-hand (LH)

Thread, right-hand (RH)

Tip
Tool holder

12

Annex A
(informative)

Glossary

See seat

An unfinished hard material product which can be further modified in
size and design during a finishing process by grinding or other means.

A hardmetal solid produced by sintering of a mixture of powdered
metal carbide(s) and binder metal(s).

An intermediate tool holding device, with or without adjusting fea-
tures, providing means for locating the cutting edge of the insert
within a larger tool body.

See carbide

1. An irregularity in the top face of the tool or insert used to disrupt
flow of removed workpiece material in such a way that the material
curls or breaks into shorter sections called chips

2. A solid of hardmetal mechanically affixed at or near the top face
of the cutting tool with a function similar to the chip breaker insert.

See chip breaker
See reference insert

An insert with multiple edges whose initial cutting position can be re-
established after primary use by inverting and/or indexing.

The largest circle that can be encompassed within the periphery of an
insert.

A solid that is mechanically held for use as a cutting tool.

A tool holder which locates the cutting edge of a reference insert from
its locating surface within specified tolerances.

The location on a reference insert which defines the length, height,
and width dimensions of a cartridge/tool holder.

An insert for which all dimensions are essentially without deviation
from nominal values.

A cemented carbide or hardened steel component which is mechani-
cally held in position beneath an insert to provide support.

See seat.

An externally threaded fastener capable of being inserted into holes
with matching internal threads and of being tightened or released by
torquing.

A thread is left-hand if, when viewed axially, it winds in a counter-
clockwise and receding direction.

A thread is right-hand if, when viewed axially, it winds in a clockwise
and (RH) receding direction.

A blank which has been bonded onto a carrier to form a cutting tool.

A tooling component which is affixed to a machine tool and designed
to support and hold an insert for use as a cutting tool.



