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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 normally carried out
through ISO technical committees. Each 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, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.

electrotechn
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expressions
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t of patent declarations received (see www.iso.org/patents).
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endorsement.

Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
o.org/iso/foreword.html.
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inges compared with the previous edition are as follows:

ery condition normalized/normalized rolled has been introduced;

— for surface quality, ISO 9443for bars and ISO 7788 for plates now apply;

— an addit
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— the nornpative refesences have been updated.
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Hrawn to the possibility that some of the elements of this document may»be the subject of
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INTERNATIONAL STANDARD ISO 4957:2018(E)

Tool steels

1 Scope
This document specifies requirements for the following grades of wrought tool steels:

a) non-alloy cold-work tool steels;

b) alloy cold-work tool steels;
c) al]loy hot-work tool steels;
d) hjgh-speed tool steels.

If notl stated otherwise, this document applies to all types of hot-rolled; forged, cold-drpwn or cold-
rolled products or products produced by powder metallurgy, which axé-supplied in one df the surface
and heat-treatment conditions given in 6.2 and Table 1.

NOTE Tables 2, 4, 6 and 8 cover only those steels which have gained eertain international impqrtance, which
does rjot mean, however, that they are available in all industrial cod@ntries. In addition, a number pf other steels
for tog¢ls are specified in regional, national or company standards.

Wherte the heat resistance of the tools is of particular importance, as for example in the case of tools for
hot fgrming glass, the material selection is based on IS©"4955.

2 Normative references

The fpllowing documents are referred te\in the text in such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document (including any amendménts) applies.

SO 377, Steel and steel products Location and preparation of samples and test pieces for mecHanical testing
ISO 44, Steel and steel praducts — General technical delivery requirements
[SO 1035-1, Hot-rolledsteél bars — Part 1: Dimensions of round bars

ISO 1035-3, Hot-rolled steel bars — Part 3: Dimensions of flat bars

ISO 1035-4:1982, Hot-rolled steel bars — Part 4: Tolerances

ISO 4885\ Ferrous materials — Heat treatments — Vocabulary

ISO 4948-T, Steels — Classification — Part 1 Classification of steels into unalloyed and alloy steels based
on chemical composition

ISO/TS 4949, Steel names based on letter symbols

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method

[SO 6929, Steel products — Vocabulary

[SO 7452:2013, Hot rolled steel plates — Tolerances on dimensions and shape

ISO 7788, Steel — Surface finish of hot-rolled plates and wide flats — Delivery requirements

IS0 9443, Surface quality classes for hot-rolled bars and wire rod

© ISO 2018 - All rights reserved 1
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, Steel and iron — Review of available methods of analysis

ISO 10474, Steel and steel products — Inspection documents

ISO 14284, Steel and iron — Sampling and preparation of samples for the determination of chemical

composition

[SO 17577, Steel — Ultrasonic testing of steel flat products of thickness equal to or greater than 6 mm

3 Terms

and definitions

For the purp
and the follo

ol PRI | dode] 4o IR R D I . H 1o 4000 10N 1040 1 1I1C
USTS UL LITLS UUCULIITIIL, LIIT LCT LIS AU UTTIIILIUILS g1VEITIIT 10U 000, 10U T 77071 dlIU 10

ving apply.

)

ISO and [EC paintain terminological databases for use in standardization at the following.addres

[SO Onli

IEC Elec

3.1

tool steel
special steel
and, for this

3.2

he browsing platform: available at https://www.iso.org/obp

ropedia: available at http://www.electropedia.org/

suitable for working or processing of materials, for handling and measuring workj
burpose, exhibiting high hardness and wear resistance and/or toughness

cold-work t¢ol steel

non-alloy or

below 200 °C

3.3
hot-work to
alloy tool ste

3.4
high-speed
steel used 1
composition

4 C(Classif

4.1 Classi

The classific

alloy tool steel (3.1) for applications in which the surface temperature is gen

pl steel
b/ (3.1) for applications in which thesurface temperature is generally over 200 °C

fool steel
hainly for machining and-for forming processes and which, because of the chg
has the highest high-temperature hardness and temper resistance up to about 600 °

cation and designation

fication

htiof 6f the relevant steel grades shall be in accordance with ISO 4948-1.

6929

bES:

bieces

erally

mical
C

4.2 Designation

For the steel grades covered by this document, the steel names, as given in the relevant tables, shall be
allocated in accordance with ISO/TS 4949.

For informat

ion on designation of comparable steels, see Annex C.

© ISO 2018 - All rights reserved
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5 Information to be supplied by the purchaser

5.1 Mandatory information

The manufacturer shall obtain the following information from the purchaser at the time of enquiry
and order:

a) the quantity to be delivered;

b) the product form (e.g. round bar);

other document covering the dimensions and tolerances required for the product;

d) the reference to this document, i.e. ISO 4957;

e) the designation of the steel type (see Tables 2, 4, 6 and 8);

f) the symbol for the heat-treatment condition on delivery (see Table 1)@nd, if the prodycts are to be
delivered in the quenched and tempered condition, the hardness values required;

g) the type of inspection document in accordance with ISO 10474.

5.2 |Options

A number of options are specified in this document and listed below. If the purchaser doeg not indicate
the wijish to implement any of these options, the products-shall be supplied in accordance with the basic
specifications of this document (see 5.1):

a) iffa surface condition other than “hot workéd” or a special surface quality is required, the surface
bndition (see 6.2.3) and the surface qualiby (see 7.3);

(@)

b) aphy supplementary requirement thatshall be complied with, the symbol and, where necessary, the

etails of this supplementary requirement (in accordance with Annex B).

oL

5.3 [Ordering example

EXAMPLE 2 t hot-rolled’Tound bars in accordance with ISO 1035-1; with a nominal diametdr of 30,0 mm;
with 4 nominal length of 40090 mm; with a tolerance on diameter of £0,30 mm (class S of ISO 1035t4:1982); with
a tolerance on length of 410 mm (class L2 of ISO 1035-4:1982); all other tolerances as given in ISO 1035-4 for
normgl cases, surface.as hot worked made of steel grade in accordance with this document, type K153CrMoV12
(see Thble 4); heat-treatment condition: annealed (soft annealed) (symbol +A, see Table 1); with|an inspection
certificate 3.1 (seedSO 10474).

2|t rounds ISO 1035-1 and -4 - 30,0 Sx 4000 L2
SteeDISO 4957-X153CrMoV12+A

IS0 10474 -3.1

6 Manufacturing process

6.1 General

The manufacturing process of the steel and the products is left to the discretion of the manufacturer,
with the restrictions given in 6.2. Upon request, the purchaser shall be informed what steel making
process is being used.

© ISO 2018 - All rights reserved 3
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6.2 Heat-treatment condition and surface condition on delivery

6.2.1 General

The heat-treatment and surface conditions of the products shall comply with the agreements made at
the time of ordering.

6.2.2 Heat-treatment condition

The heat-treatment conditions are given in Table 1.

Unless othe
and 40CrMn

6.2.3 Surf;
Usual surfac

a) the hot-

b) the machined (ground, polished, turned, peeled or milled) condition, and

c) the cold-

Unless other
condition ho

7 Requin

7.1 Gener

In addition t¢ this document, the general teclinical delivery requirements of ISO 404 apply.

7.2 Chem

Table 1 gives
according to

For hardness

For hardness

7.3 Surfaq

Isespecified I the order; the toot Steets fexcept C450 (Tabte 2),-35CTMo7, X38C
NiMo8-6-4 (Table 4), 55NiCrMoV7 (Table 6)] are delivered in the annealed conditioh!

hce condition
b conditions are

olled or forged condition (= as hot worked),

reduced condition.
F worked.

ements

al requirements

jcal composition and mechanical properties

a survey of combinations of usual heat-treatment conditions at delivery and requirel
Tables 2 to 9 (cheniieal composition, hardness).

-tempering temperature curves of the steels, see Annex A.

penetration-depth of non-alloy cold-work tool steels, see Table 2, footnote c.

re quality

Mo16

wise agreed at the time of enquiry and order, the praducts shall be delivered in the surface

nents

7.3.1 All products shall have a smooth surface finish appropriate to the manufacturing processes
applied. Minor surface imperfections, which also may occur under normal manufacturing conditions,
such as prints originating from rolled-in scale, are not to be regarded as defects.

Bars shall be delivered with surface class A in accordance with ISO 9443 unless otherwise agreed at
the time of enquiry and order. Plates shall be delivered in accordance with ISO 7788 unless otherwise
agreed at the time of enquiry and order.

7.3.2 Ground, polished or finished-machined products shall be free from surface imperfections and
surface decarburization.

© ISO 2018 - All rights reserved
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7.3.3 Hot-rolled, forged, cold-drawn or rough-machined products shall be ordered with sufficient
material to be removed from all surfaces by machining or grinding to allow for

a) surface decarburization, and

b) surface imperfections.

Providing no International Standard for the machining allowances of tool steels is available, the
allowances shall be agreed at the time of enquiry and order.

7.4

Shape, dimensions and tolerances

The s
at thd

Interpational Standards or, otherwise, on suitable national standards.

For r
tolerg

For h

NOTE

8 1

8.1

8.1.1
docur
and o

8.1.2
to be

hape, dimensions and tolerances of the products shall comply with the requirements
time of enquiry and order. The agreements shall, as far as possible, be based-en-cd

plled flat and round bars, the following International Standards that cover dimen
nces for products included in this document shall apply: ISO 1035-1, ISO*1035-3 and

bt rolled plates ISO 7452:2013, Annex A class A shall apply if not oth€rwise agreed.

hspection, testing and conformance of products
Inspection and testing procedures and types of inspection documents

Products complying with this document shall be ordered and delivered with one of t
nents as specified in ISO 10474. The type,of document shall be agreed upon at the tin
Ider. If the order does not contain any,specification of this type, a test report 2.2 shall

If, in accordance with the agreements made at the time of enquiry and order, a test
provided, this shall cover

a) t
b) t
8.1.3

provi
certiff

In add

e statement that the material complies with the requirements of the order, and

e results of the cagtanalysis for all elements specified for the type of steel supplied.

If, in accordance with the agreements in the order, an inspection certificate 3.1 o
led, the specific inspections and tests described in 8.2 shall be carried out and their re
ed in the document.

litien'\the document shall cover

By agreement, the tolerances can be all plus or other disposition-than equal plus/minus}

agreed upon
rresponding

sions and/or
SO 1035-4.

he inspection
ne of enquiry
be issued.

report 2.2 is

r 3.2 is to be
sults shall be

a) the¥es

type concerned,

b) the results of all inspections and tests ordered by supplementary requirements (in accordance
with Annex B), and

c) the symbol letters of numbers connecting the inspection documents, the test pieces and products
to each other.

© ISO 2018 - All rights reserved
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8.2 Specific inspection and testing

8.2.1 Number of sample products

8.2.1.1 Chemical composition

The cast analysis is given by the manufacturer. For product analysis, see B.2.

8.2.1.2 Mechanical properties

8.2.1.2.1

One sample product per test unit shall be tested

8.2.1.2.2 F
condition, th

In the case
quantity of
constant tre|
through the

8.2.1.23 F

br material delivered in the annealed or annealed and cold rolled or annealed and©eld d
e test unit shall consist of products from the same cast and the same heat-treatment ba

material heat treated in a continuous furnace, a heat-treatment batch is)regarded
roducts (of the same cast and dimensions) that, without any interruptions, unde
atment conditions (same furnace temperature, atmosphere and transportation s
furnace.

br material delivered in the quenched and tempered condition, the test unit shall con

products from the same cast, heat-treatment and thickness.

However, if t
quenched an

he manufacturer verifies that the thickness has no significant effect on the hardness
H tempered condition, then different thicknessesnyay be covered in a test unit.

In the case
quantity of
constant tre|
through the

8.2.1.3 Ins

Unless other
quality is leff

material heat treated in a continuous furnaee, a heat-treatment batch is regarded
roducts (of the same cast and dimensions) that, without any interruptions, unde
atment conditions (same furnace temperature, atmosphere and transportation s
furnace.

pection of the surface quality

lrawn
ch.

hs the
rwent
peed)

5ist of

in the

hs the
Fwent
peed)

wise agreed when ordering\(See B.5), the number of products to be inspected for surface

to the discretion of the'manufacturer.

8.2.1.4 Dimensional inspection

Unless other
shape and di

8.2.2 Sam

wise agreed-when ordering (see B.6), the number of products to be inspected for
mensions isileft to the discretion of the manufacturer.

pling

The general

their

ronditions for selection and preparation of samples and test pieces shall be in accor

ance

with ISO 377 and ISO 14284.

For the Brinell hardness test, the surface of the sample product or of a test piece taken from the sample
product in the delivery condition shall be prepared in accordance with the requirements of ISO 6506-1.

8.2.3 Test

methods

The Brinell hardness test shall be made in accordance with ISO 6506-1.

Unless otherwise agreed (see B.5), the surface quality shall be inspected visually.

8.2.4 Retests

For retests, ISO 404 shall apply.

6

© ISO 2018 - All rights reserved
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8.2.5 Sorting and reprocessing

For sorting and reprocessing, ISO 404 shall apply.

9 Marking

The manufacturer shall mark the products or the bundles or boxes containing the products in a suitable
way, so that the identification of the cast, the steel type and the origin of the delivery is possible (see B.9).

10 Tables

© ISO 2018 - All rights reserved 7
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11 Location of test pieces in the hardening test

11.1 Product diameter or thickness = 15 mm
The test piece shall, according to the choice of the manufacturer,
a) beidentical with the test sample, as demonstrated in Figure 1 a),

b) betaken from the sample by one cut as demonstrated in Figure 1 b), or

c) b taken from the sample by two cuts as demonstrated in Figure 1 c).

Dimensions|in millimetres
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(b) Test piece taken from the sample by one cut
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w=15 3

(c) Test piece taken from the sample by two cuts
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Key
1 product
2 sample

3  testpiece

Figure 1 — Location of test pieces in the hardening test — Product diameter or thickness = 15 mm

11.2 Product diameter or thickness < 15 mm

The test piecgshatt;, according to the cholice of The manufacturer,
a) beidentjcal with the test sample, as shown in Figure 2 a), or

b) be taken from rectangular samples by one cut as demonstrated in Figure 2 b).

Pimensions in millignetres

(b) (Test piece taken from rectangular samples by one cut

Key
1 product d diameter
2 sample I length

t  thickness
ts  sample thickness
w  width

Figure 2 — Location of test pieces in the hardening test — Product diameter or thickness < 15 mm
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Annex A
(informative)

Hardness-tempering temperature curves

The hardness-tempering temperature curves of the steels are given for guidance in Figures A.1 to A.4.
In these figures, the austenitizing temperature and the quenching medium (W = water, O = oil, A = air)

are

NOTE
depen|
Conse
time H
above
other
the cu
into a
speciff

eITtioned.

The hardness-tempering temperature-curve for a certain steel type can vary to a(Consi
ding on the chemical composition of the cast, the hardening conditions and the temperi

eing, give only a rough guide to the tempering behaviour of the steels. They aré.assumed to
reservations for test pieces that have been tempered at the relevant tempering‘temperature

rves for an estimation of the hardness that can be expected in quenched’and tempered to
ccount that the optimum heat-treatment conditions for the tools are-not necessarily identi

lerable extent
hg conditions.

gquently, the curves in Figures A.1 to A.4, which originate from data from different sources, can, for the

hpply with the
but that, in all

respects, have been prepared according to the conditions for the hardeningtest (see B.3). When applying

bls, it is taken
ral with those

ed for the test pieces and also that the times for heating given in B.3 are not valid for thickertools.
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Key
X  tempering temperature, °C
Y hardness|HRC
Heat treatmerft C45U: 810YC/W, C70U: 800°C/W, C80U: 790°C/W, C90U: 780 °C/W, C105U: 780 °C/W,
C120U: 770 °q/W.
Figure AJ1(—= Hardness-tempering temperature curves for unalloyed cold-work tool ste¢ls

(See Table 2)
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mpering temperatuse, °C
hrdness HRC
hrdness of thecase hardened surface

Featment:105V: 790 °C/W, 50WCrv8: 920 °C/0, 60WCrVv8: 910 °C/0, 102Cr6: 84 °C/0, 21MnC
MoCr87835 °C/0.

5: 820 °C/0,

Figure A.2 — Hardness-tempering temperature curves for alloyed cold-work tool steels

(see Table 4)
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Figure A.2 — (continued)
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Figure A.2 — (continued)
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14

Figure A.3 — Hardness-tempering temperature curves for hot-work tool steels (see Tabl¢ 6)
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Figure A.3 — (continued)
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Figure A.4 |— Hardness-tempering temperature curves for high-speed tool steels (see Table 8)
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