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ISO 513:1991(E) 

Foreword 

ISO (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (ISO member bodies). The work 
of preparing International Standards is normaliy carried out through iSO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. ISO collaborates closely with the international Electrotechnicat 
Commission (IEC) on all matters sf electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % sf the member 
bodies casting a vote. 

International Standard ISO 513 was prepared by Technical Committee 
ISO/TC 29, Small tools, Sub-Committee SC 9, Tools with cutting edges 
made of hard cutting materials. 

This second edition cancels and replaces the first edition 
(ISO 513:1975), which has been technically revised. In particular, 
clause 3 “Designation of hard cutting materials” has been included. 
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ISO 513:1991(E) 

Introduction 

The variety of ways in which different manufacturers produce hard cut- 
ting materials with differing characteristics makes it impossible at the 
present time 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 desig- 
nation (colour marking and distinguishing Symbols) for the main types 
of chip removal and the groups of application which constitute this 
classification. 

. . . 
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INTERNATIONAL STANDARD ISO 513:1991(E) 

Application of hard cutting materials for machining by chip 
removal - Designation of the main groups of chip removal 
and groups of application 

1 Scope 

This International Standard specifies the designation 
for hard cutting materials which includes 
hardmetals, ceramics, diamond, and boron nitride, 
for machining by chip removal, and establishing 
their application. 

lt is not applicable for other uses (such as, for ex- 
ample, mining and other percussion tools, wire 
drawing dies, tools operating by deformation of the 
metal, comparator contact tips, etc.). 

2 Normative reference 

The following Standard contains provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the edition indicated was valid. All Standards 
are subject to revision, and Parties to agreements 
based on this International Standard are encour- 
aged to investigate the possibility of applying the 
most recent edition of the Standard indicated below. 
Members of IEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 5043975, Turning tools with carbide tips - Des- 
ignation and marking. 

3 Designation 

The designation of groups of application for hard 
cutting materials includes the letter Symbols in ac- 
cordante 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 - Hardmetais 

I Letter Symbol Group of hardmetal 

HW (optional) Uncoated hardmetal containing 
primarily tungsten carbide (WC) 

HT’) Uncoated hardmetal containing 
primarily titanium carbides (TiC) 
or titanium nitrides (TiN) or both 

HC Hardmetals as above, but coated 

1) These hardmetals are also named “cermets”. 

Table 2 - Ceramics 

Letter Symbol 

CA 

-- 
CM 

Group of ceramics 

Oxide ceramics containing pri- 
marily aluminium Oxide (AI,O,) 

Mixed ceramics based on alu- 
minium Oxide (AI,O,) but contain- 
ing components other than 
oxides 

CN Nitride ceramics containing pri- 
. marily Silicon nitride (SI,N,) 

cc Ceramics as above, but coated 

1 
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ISO 513:1991(E) 

Table 3 - Diamond 

Letter Symbol Group of diamond 

OP Polycrystalline diamond’) 

1) Polycrystalline diamond and polycrystalline boron 
nitride are also named “superhard cutting 
materials”. 

Table 4 - Boran nitride 

Letter Symbol Group of boron nitride 

BN Polycrystalline boron nitridei) 

1) Polycrystalline boron nitride and polycrystalline 
diamond are also named “superhard cutting 
materials”. 

EXAMPLES 

HW - P IO or P 10 (optionally) 
HC - K 20 
CA - K IO 

4 Classification 

4.1 General 

Hard cutting materials are classified in Zahle 5, ac- 
cording to their application, in main groups of chip 
removal and these groups are subdivided into 
groups of application. 

The groups of application are designated by a letter 
(P, M or K) indicating the relevant main group fol- 
lowed by a distinguishing number and these 
groupings define the fields of application within 
which manufacturers of hard cutting materials may 
classify their own particular grades of hard cutting 
materials. 

The letters P, M and K are thus intended exclusively 
for the general classification of hard cutting ma- 
terials and shouid never be used, either separately 
or in conjunction with another letter, as a commer- 
cial designation for a particular grade. 

4.2 Main groups of chip removal 

This International Standard provides for three main 
groups of chip removal, based on three broad 
classes of material to be machined, as indicated in 
table 5, which are designated by the letters P, M and 
K respectively. 

These letters are purely conventional and have no 
other significance in themselves; they are not the 
initials of particular words. 

Esch of these groups has a corresponding distinc- 
tive colour marking, blue, yellow or red. 

4.3 Groups of application 

Esch main group is subdivided into groups of appli- 
cation based on the working conditions in which it 
is used. 

These working conditions are expressed in table5 
in very general terms and manufacturers of hard 
cutting materials may possibly describe them, for 
their own purposes, in terms more directly related 
to the Gelds of use for the hard cutting materials 
which they manufacture. 

The groups of application are designated by the let- 
ter for the main group to which they belong, followed 
by a distinguishing number. 

The higher the number within each main group, the 
lower is the wear resistance and the greater the 
toughness of the hard cutting material. 

Where there is a real need for an intermediate group 
of application, it should be designated by an inter- 
mediate number, for example K 15 between K IO 
and K 20, but there should never be more than one 
group interpolated between two of the tabulated 
groups of application; there is no Point in introducing 
such a group unless the hard cutting material so 
classified differs appreciably from the neighbouring 
groups and this would not be the case if too many 
further interpolations were adopted. 

In the particular case of the P 01 group of appli- 
cation, however, this group may be subdivided by 
using the decimal designations P 01.1, P 01.2, 
P 01.3, etc., if necessary, to distinguish the different 
degrees of wear resistance and toughness in the 
finishing operations on materials with long Chips 
which constitute this group of application. 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 513:1991
https://standards.iteh.ai/catalog/standards/sist/d1153e1c-b01b-4bfc-8572-

fed0a0025bba/iso-513-1991



m
at

er
ia

l 
to

 
be

 
M

at
er

ia
l 

to
 b

e 
m

ac
hi

ne
d 

U
se

 
an

d 
w

or
ki

ng
 

co
nd

iti
on

s 

Fi
ni

sh
 

tu
rn

in
g 

an
d 

be
rin

g;
 

hi
gh

 
cu

tti
ng

 
Sp

ee
ds

, 
sm

al
l 

ch
ip

 
se

c-
 

St
ee

l, 
st

ee
l 

ca
st

in
gs

 
tio

n,
 

ac
cu

ra
cy

 
of

 d
im

en
si

on
s 

an
d 

fin
e 

fin
is

h,
 

Vi
br

at
io

n-
fre

e 
op

- 

Sp
ee

ds
 

an
d 

ch
ip

 

Tu
rn

in
g,

 
m

ill
in

g,
 

pl
an

in
g,

 
m

ed
iu

m
 

or
 l

ow
 c

ut
tin

g 
Sp

ee
ds

, 
m

e-
 

or
 o

pe
ra

tio
ns

 
de

m
an

di
ng

 
ve

ry
 

to
ug

h 
ha

rd
 

cu
tti

ng
 

m
at

er
ia

ls
: 

Tu
rn

in
g,

 
m

ed
iu

m
 

or
 h

ig
h 

cu
tti

ng
 

Sp
ee

ds
. 

Sm
al

l 
or

 m
ed

iu
m

 
ch

ip
 

St
ee

l, 
st

ee
l 

ca
st

in
gs

, 
au

st
en

iti
c 

or
 

m
an

ga
ne

se
 

st
ee

l, 
gr

ey
 

ca
st

 
iro

n 
Tu

rn
in

g,
 

m
ill

in
g.

 
M

ed
iu

m
 

cu
tti

ng
 

Sp
ee

ds
 

an
d 

ch
ip

 s
ec

tio
ns

. 

Tu
rn

in
g,

 
m

ill
in

g,
 

pl
an

in
g.

 
M

ed
iu

m
 

cu
tti

ng
 

Sp
ee

ds
, 

m
ed

iu
m

 
or

 
la

rg
e 

ch
ip

 
se

ct
io

ns
. 

fe
rro

us
 

m
et

al
s 

an
d 

lig
ht

 
al

- 
Tu

rn
in

g,
 

pa
rti

ng
 

of
f, 

pa
rti

cu
la

rly
 

on
 a

ut
om

at
ic

 
m

ac
hi

ne
s.

 

m
 

iT
eh

 S
TA

N
D

A
R

D
 P

R
EV

IE
W

(s
ta

nd
ar

ds
.it

eh
.a

i)
IS

O
 5

13
:19

91
htt

ps
://s

tan
da

rd
s.i

teh
.ai

/ca
tal

og
/st

an
da

rd
s/s

ist
/d

11
53

e1
c-

b0
1b

-4
bf

c-
85

72
-

fed
0a

00
25

bb
a/i

so
-5

13
-1

99
1



M
ai

n 
gr

ou
ps

 
of

 C
hi

p 
re

m
ov

al
 

G
ro

up
s 

of
 a

pp
lic

at
io

n 
D

i r
ec

tio
n 

of
 i

nc
re

as
e 

in
 

ch
ar

ac
te

ris
tic

 

Br
oa

d 
D

is
- 

Sy
m

bo
l 

ca
te

go
rie

s 
of

 
tin

gu
is

h-
 

D
es

ig
- 

of
 h

ar
d 

M
at

er
ia

l 
to

 b
e 

m
ac

hi
ne

d 
U

se
 

an
d 

w
or

ki
ng

 
co

nd
iti

on
s 

of
 t

ut
 

cu
tti

 n
g 

m
at

er
ia

l 
to

 b
e 

in
g 

na
tio

n 
m

at
er

ia
ls

 
m

ac
hi

 n
ed

 
co

lo
ur

s 

I 
Ve

ry
 

ha
rd

 
gr

ey
 

ca
st

 
iro

n,
 

ch
ille

d 
ca

st
in

gs
 

of
 o

ve
r 

85
 S

ho
re

, 
hi

gh
 

Si
lic

on
 

al
um

in
iu

m
 

al
lo

ys
, 

ha
rd

en
ed

 
Tu

rn
in

g,
 

fin
is

h 
tu

rn
in

g,
 

bo
rin

g,
 

m
ill

in
g,

 
sc

ra
pi

ng
. 

st
ee

l, 
hi

gh
ly

 
ab

ra
si

ve
 

pl
as

tic
s,

 
ha

rd
 

ca
rd

bo
ar

d,
 

ce
ra

m
ic

s 

Tu
rn

in
g,

 
m

ill
in

g,
 

dr
illi

ng
, 

bo
rin

g,
 

br
oa

ch
in

g,
 

sc
ra

pi
ng

. 

G
re

y 
ca

st
 

iro
n 

up
 t

o 
22

0 
H

B,
 n

on
- 

fe
rro

us
 

m
et

al
s:

 
to

pp
er

, 
br

as
s,

 
al

- 
Tu

rn
in

g,
 

m
ill

in
g,

 
pl

an
in

g,
 

bo
rin

g,
 

br
oa

ch
in

g,
 

de
m

an
di

ng
 

ve
ry

 
to

ug
h 

ha
rd

 
cu

tti
ng

 
m

at
er

ia
ls

. 

So
ft 

w
oo

d 
or

 h
ar

d 
w

oo
d 

N
on

-fe
rro

us
 

m
et

al
s 

1)
 

R
aw

 m
at

er
ia

l 
or

 c
om

po
ne

nt
s 

in
 s

ha
pe

s 
w

hi
ch

 
ar

e 
aw

kw
ar

d 
to

 
m

ac
hi

ne
: 

ca
st

in
g 

or
 f

or
gi

ng
 

sk
in

s,
 

va
ria

bl
e 

ha
rd

ne
ss

, 
et

c.
, 

va
ria

bl
e 

de
pt

h 
of

 t
ut

, 
in

te
rru

pt
ed

 
tu

t, 
w

or
k 

su
bj

ec
t 

to
 v

ib
ra

tio
ns

. 

iT
eh

 S
TA

N
D

A
R

D
 P

R
EV

IE
W

(s
ta

nd
ar

ds
.it

eh
.a

i)
IS

O
 5

13
:19

91
htt

ps
://s

tan
da

rd
s.i

teh
.ai

/ca
tal

og
/st

an
da

rd
s/s

ist
/d

11
53

e1
c-

b0
1b

-4
bf

c-
85

72
-

fed
0a

00
25

bb
a/i

so
-5

13
-1

99
1



ISO 513:1991(E) 

5 Important remarks 

5.1 Particular attention is drawn to the fact that a 
group of application is not a grade of hard cutting 
material and should not be confused with the latter. 
lt only defines the extent of the field of use and the 
working conditions and the manufacturers are re- 
sponsible for classifying their hard cutting materials 
within the group. Grades classified in the Same 
group of application by different manufacturers may 
differ from one another as far as their properties for 
machining by Chip removal are concerned; for this 
reason, no combination of groups of application and 
grades of hard cutting materials tan be regarded as 
representing “a comparative table of hard cutting 
material grades”. 

This is why the letters P, M and K, intended exclus- 
ively for the general classification of the main 
groups of chip removal, should never be used, either 
separately or in conjunction with another letter, as 
a commercial designation for a particular grade; the 

groups of application which are essentially desig- 
nated by these letters cannot, in fact, be identifred 
with grades of hard cutting materials and the latter 
therefore cannot have the Same designations. 

5.2 The practice of distinguishing grades of hard 
cutting materials by colours as well as by Symbols 
has, until now, given rise to more inconvenience 
than simplification, but only because the multiplicity 
of grades led to the simultaneous use of a number 
of colours. 

This practice should be abandoned, and the use of 
colours in accordance with this International Stan- 
dard reserved solely for the indication of the main 
groups of chip removal. 

The Symbols and distinguishing colours shall be 
used for the marking of tools in accordance with the 
requirements of ISO 504. 

5.3 On lathe tools, the Symbols and colour 
markings shall be applied as specified in ISO 504. 
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