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Cutting Tools Sectional Committee, PGD 32

NATIONAL FOREWORD

This Indian Standard (Third Revision) which is identical to ISO 513 : 2012 ‘Classification and application
of hard cutting materials for metal removal with defined cutting edges — Designation of the main groups
and groups of application’ issued by the International Organization for Standardization (ISO) was
adopted by the Bureau of Indian Standards on recommendation of the Cutting Tools Sectional
Committee and approval of the Production and General Engineering Division Council.

This standard was first published in 1975 and subsequently revised in 1999 and 2007. First revision of
this standard was identical to ISO 513 : 1991. Second revision of this standard was identical to ISO
513 : 2004. This revision has been brought out to align it with latest version of ISO 513.

The major changes have been incorporated in this revision are as follows:

a) Table 3 has been revised by providing separate identification letters for polycrystalline diamond,
with and without binder; and

b) Table 6 ‘Area of use chart’ has been added’.

The text of ISO standard has been approved as suitable for publication as an Indian Standard without
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention
is particularly drawn to the following:

a) Wherever the words ‘International Standard’ appear referring to this standard, they should be
read as ‘Indian Standard’; and

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice
is to use a point (.) as the decimal marker.

For the purpose of deciding whether a particular requirement of this standard is complied with the final
value, observed or calculated, expressing the result of a test or analysis shall be rounded off in
accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of
significant places retained in the rounded off value should be same as that of the specified value in this
standard.
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Introduction

The variety of ways in which different manufacturers produce hard cutting materials with differing
characteristics makes it impossible at the time of publication to standardize hard cutting materials
graded in accordance with these characteristics.

This International Standard is, therefore, limited to a classification of hard cutting materials based on
their application and to a method of designation (colour marking and distinguishing symbols) for the
main groups of application and the groups of application which constitute this classification.
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Indian Standard

CLASSIFICATION AND APPLICATION OF HARD CUTTING
MATERIALS FOR METAL REMOVAL WITH DEFINED CUTTING
EDGES — DESIGNATION OF THE MAIN GROUPS AND GROUPS
OF APPLICATION

1 Scope

This International Standard specifies the classification and application of hard cutting materials,
including hardmetals, ceramics, diamond and boron nitride, for machining by chip removal, and
establishes their application.

It is not applicable to other uses (mining and other percussion tools, wire drawing dies, tools operating
by deformation of the metal and comparator contact tips, etc.).
2 Designation

The designation of groups of application for hard cutting materials includes the letter symbols in
accordance with Tables 1 to 4, followed by a dash and the designation of the main group of chip removal
and of the group of application, as specified in Clause 4.

Table 1 — Carbides

Identification letters Material group
Uncoated carbide, main content
HW tungsten carbide (WC) with grain
size>1 um
Uncoated carbide, main content
HF tungsten carbide (WC) with grain
size <1 um
HTa Uncoated carbide, main content TiC
or TiN or both
Carbides as above-mentioned, but
HC
coated

a  These grades are also called “Cermets”.

Table 2 — Ceramics

Identification letters Material group
CA Ceramic, main content Al203
CR Ceramic, main content Al;03, reinforced
Mixed ceramic, main content Al;03 plus compo-
CM .
nents other than oxides
CN Silicon nitride ceramic, main content SigNg4
CcC Ceramics as above-mentioned, but coated
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Table 3 — Diamond

Identification letters

Material group

DM Monocrystalline diamond
Polycrystalline diamond without

DD .
binder

DP Polycrystalline diamond with binder

Table 4 — Boron nitride

Identification letters

Material group

Cubic crystalline boron nitride with low content

BL of cubic boron nitride

Cubic crystalline boron nitride with high content
BH : L

of cubic boron nitride
BC Cubic crystalline boron nitride as above-men-

tioned, but coated

EXAMPLE

HW - P10
HC - K20

CA-K10
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Main groups of application Group of application
I(_ientlflca- I_dentlflca- Materials to be machined Hard cutting _
tion letter | tion colour materials
Steel: P01 P05
all kinds of steel and cast steel P10
except stainless steel with an aus- P20 P15
P blue o P25 Ta lb
tenitic structure. P30
P35
P40 P45
P50
Stainless steel: MO01 MO5
stainless austenitic and austenitic/ M10 M15
M yellow ferritic steel and cast steel. M20 M25 Ta lb
M30 M35
M40
Castiron: K01 KOS
grey castiron, castiron with sphe- K10 K15
K red roidal graphite, malleable cast iron. K20 K25 Ta b
K30 K35
K40
Non-ferrous metals: NO1
g NO5
aluminium and other non-ferrous N10
N green : : N15 Ta b
metals, non-metallic materials. N20
N25
N30
Superalloys and titanium: 01
heat-resistant special alloys based 310 S05
S brown on iron, nickel and cobalt, titanium $20 S15 Ta lb
and 330 S25
titanium alloys.
Hard materials: HO1 HO5
hardened steel, hardened cast iron H10
H grey . ) . H15 Ta lb
materials, chilled castiron. H20
H25
H30
a  Increasing speed, increasing wear resistance of cutting material (see Table 6).
b Increasing feed, increasing toughness of cutting material (see Table 6).
Table 6 — Area of use chart
Wear resistance « - Toughness
01 05 10 15 20 25 30 35 40 45 50
P
M X X
K X X
N X X X X
S X X X X
H X X X X
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3 Classification

3.1 Main groups of application

There are sixmain groups of application (see Table 5). They are divided according to the different workpiece
materials which are to be machined. They are identified by a capital letter and an identifying colour.

3.2 Groups of application

Each main group of application is divided into application groups. The application groups are designated
by the letter for the main group and a classification number.

The manufacturers of cutting material arrange in proper order their grades into the application group
system according to the relative wear resistance and toughness of the grades (see Table 6).

Table 6 shows that, according to this International Standard, only “P” grades are thought to operate
under conditions sufficiently arduous as to justify wear/toughness classification numbers 45 and 50.
“M” and “K” grades may have classification numbers up to 40 and the remaining groups (N, S and H) may
be allocated wear/toughness classification numbers no greater than 30. Manufacturers may assign any
available application code to a specified cutting tool material with qualifying composition.

4 Important remarks

A group of application is not identical to a cutting material grade. Grades from different manufacturers
which are in the same application group could be different as far as application range and performance
level are concerned. Within an application group, a designation (eg “P01”) is not identical to a cutting
material grade. Grades from different manufacturers with the same designation within an application
group can be different as far as composition, properties, application range and performance level are
concerned. This International Standard, consequently, does not provide data for grade comparison charts.
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