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European foreword

This document (EN ISO 4957:2018) has been prepared by Technical Committee ISO/TC 17 "Steel" in
collaboration with Technical Committee ECISS/TC 105 “Steels for heat treatment, alloy steels, free-
cutting steels and stainless steels” the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by January 2019, and conflicting national standards shall
be withdrawn at the latest by January 2019.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 4957:1999.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,
Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
the United Kingdom.

Endorsement notice
The text of ISO 4957:2018 has been approved by CEN as EN ISO 4957:2018 without any modification.
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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
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 4, Heat
treatable and alloy steels.

This third edition cancels and replaces the second edition (ISO 4957:1999), which has been
technically revised.

The main changes compared with the previous edition are as follows:

— the delivery condition normalized/normalized rolled has been introduced;
— for surface quality, ISO 9443 for bars and ISO 7788 for plates now apply;
— an additional clause for sorting and reprocessing has been introduced;

— the normative references have been updated.

iv © ISO 2018 - All rights reserved
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INTERNATIONAL STANDARD ISO 4957:2018

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) alloy hot-work tool steels;

d) high-speed tool steels.

If not stated otherwise, this document applies to all types of hot-rolled, forged, cold-drawn or cold-
rolled products or products produced by powder metallurgy, which are supplied in one of 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 certain international importance, which
does not mean, however, that they are available in all industrial countries. In addition, a number of other steels
for tools are specified in regional, national or company standards.

Where the heat resistance of the tools is of particular importance, as for example in the case of tools for
hot forming glass, the material selection is based on ISO 4955.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 377, Steel and steel products — Location and preparation of samples and test pieces for
mechanical testing

ISO 404, Steel and steel products — General technical delivery requirements

[SO 1035-1, Hot-rolled steel 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 4948-1, 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
ISO 6929, Steel products — Vocabulary
ISO 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 2018 - All rights reserved 1
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ISO 9443, Surface quality classes for hot-rolled bars and wire rod
ISO/TR 9769, Steel and iron — Review of available methods of analysis
ISO 10474, Steel and steel products — Inspection documents

[SO 14284, Steel and iron — Sampling and preparation of samples for the determination of
chemical composition

IS0 17577, Steel — Ultrasonic testing of steel flat products of thickness equal to or greater than 6 mm

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4885, ISO 4948-1 and I1SO 6929
and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

tool steel

special steel suitable for working or processing of materials, for handling and measuring workpieces
and, for this purpose, exhibiting high hardness and wear resistance and/or toughness

3.2

cold-work tool steel

non-alloy or alloy tool steel (3.1) for applications in which the surface temperature is generally
below 200 °C

3.3
hot-work tool steel
alloy tool steel (3.1) for applications in which the surface temperature is generally over 200 °C

3.4

high-speed tool steel

steel used mainly for machining and for forming processes and which, because of the chemical
composition, has the highest high-temperature hardness and temper resistance up to about 600 °C

4 Classification and designation

4.1 Classification

The classification of the relevant steel grades shall be in accordance with ISO 4948-1.

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 information on designation of comparable steels, see Annex C.

2 © 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);

c) either the dimensional standard and the dimensions and tolerances selected from it (see 7.4) or any
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) and, if the products 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 does not indicate
the wish to implement any of these options, the products shall be supplied in accordance with the basic
specifications of this document (see 5.1):

a) if a surface condition other than “hot worked” or a special surface quality is required, the surface
condition (see 6.2.3) and the surface quality (see 7.3);

b) any supplementary requirement that shall be complied with, the symbol and, where necessary, the
details of this supplementary requirement (in accordance with Annex B).

5.3 Ordering example

EXAMPLE 2 t hot-rolled round bars in accordance with ISO 1035-1; with a nominal diameter of 30,0 mm;
with a nominal length of 4 000 mm; with a tolerance on diameter of £0,30 mm (class S of ISO 1035-4:1982); with
a tolerance on length of +10 mm (class L2 of ISO 1035-4:1982); all other tolerances as given in ISO 1035-4 for
normal cases, surface as hot worked made of steel grade in accordance with this document, type X153CrMoV12
(see Table 4); heat-treatment condition: annealed (soft annealed) (symbol +A, see Table 1); with an inspection
certificate 3.1 (see ISO 10474).

2 trounds ISO 1035-1 and -4 - 30,0 Sx 4000 L2
Steel ISO 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.

© IS0 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 otherwise specified in the order, the tool steels [except C45U (Table 2), 35CrMo7, X38CrMo1l6
and 40CrMnNiMo08-6-4 (Table 4), 55NiCrMoV7 (Table 6)] are delivered in the annealed condition.

6.2.3 Surface condition

Usual surface conditions are

a) the hot-rolled or forged condition (= as hot worked),

b) the machined (ground, polished, turned, peeled or milled) condition, and
c) the cold-reduced condition.

Unless otherwise agreed at the time of enquiry and order, the products shall be delivered in the surface
condition hot worked.

7 Requirements

7.1 General requirements

In addition to this document, the general technical delivery requirements of ISO 404 apply.

7.2 Chemical composition and mechanical properties

Table 1 gives a survey of combinations of usual heat-treatment conditions at delivery and requirements
according to Tables 2 to 9 (chemical composition, hardness).

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

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

7.3 Surface quality

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.

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

4 © ISO 2018 - All rights reserved
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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 shape, dimensions and tolerances of the products shall comply with the requirements agreed upon
at the time of enquiry and order. The agreements shall, as far as possible, be based on corresponding
International Standards or, otherwise, on suitable national standards.

For rolled flat and round bars, the following International Standards that cover dimensions and/or
tolerances for products included in this document shall apply: ISO 1035-1, ISO 1035-3 and ISO 1035-4.

For hot rolled plates ISO 7452:2013, Annex A class A shall apply if not otherwise agreed.

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

8 Inspection, testing and conformance of products
8.1 Inspection and testing procedures and types of inspection documents

8.1.1 Products complying with this document shall be ordered and delivered with one of the inspection
documents as specified in ISO 10474. The type of document shall be agreed upon at the time of enquiry
and order. If the order does not contain any specification of this type, a test report 2.2 shall be issued.

8.1.2 If, in accordance with the agreements made at the time of enquiry and order, a test report 2.2 is
to be provided, this shall cover

a) the statement that the material complies with the requirements of the order, and

b) the results of the cast analysis for all elements specified for the type of steel supplied.

8.1.3 If, in accordance with the agreements in the order, an inspection certificate 3.1 or 3.2 is to be
provided, the specific inspections and tests described in 8.2 shall be carried out and their results shall be
certified in the document.

In addition the document shall cover

a) the results of the cast analysis provided by the manufacturer for all elements specified for the steel
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.

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.

© ISO 2018 - All rights reserved 5
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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 Formaterial delivered in the annealed or annealed and cold rolled or annealed and cold drawn
condition, the test unit shall consist of products from the same cast and the same heat-treatment batch.

In the case of material heat treated in a continuous furnace, a heat-treatment batch is regarded as the
quantity of products (of the same cast and dimensions) that, without any interruptions, underwent
constant treatment conditions (same furnace temperature, atmosphere and transportation speed)
through the furnace.

8.2.1.2.3 For material delivered in the quenched and tempered condition, the test unit shall consist of
products from the same cast, heat-treatment and thickness.

However, if the manufacturer verifies that the thickness has no significant effect on the hardness in the
quenched and tempered condition, then different thicknesses may be covered in a test unit.

In the case of material heat treated in a continuous furnace, a heat-treatment batch is regarded as the
quantity of products (of the same cast and dimensions) that, without any interruptions, underwent
constant treatment conditions (same furnace temperature, atmosphere and transportation speed)
through the furnace.

8.2.1.3 Inspection of the surface quality

Unless otherwise agreed when ordering (see B.5), the number of products to be inspected for surface
quality is left to the discretion of the manufacturer.

8.2.1.4 Dimensional inspection

Unless otherwise agreed when ordering (see B.6), the number of products to be inspected for their
shape and dimensions is left to the discretion of the manufacturer.

8.2.2 Sampling

The general conditions for selection and preparation of samples and test pieces shall be in accordance
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.

8.2.5 Sorting and reprocessing

For sorting and reprocessing, ISO 404 shall apply.

6 © ISO 2018 - All rights reserved
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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

© IS0 2018 - All rights reserved 7



2018

BS EN ISO 4957
ISO 4957

2018

‘Surwioy Suizijewriou £q 1o adeuwrny utr Surzijeuriou £q 1ay31a pauriojrad st Jurzijeurion

“19p.1o pue £11nbua jo awry ayy e paaade aq 03 ade syuswadinbal ssaup.aey ay [,

"S3Ip pue SP[NOUI J10J S}J0[q Pa.Inidejnuew A[[enpIalpul Joj A[urejy

"BITEL, JO S[9935 10} A[UQ

T 99s ‘uonedjLIaA oy ‘A[dde 3593 Sutuap.aey 9y} ul Ssaup.ey WNWIUIW 10J S}UdWIMbal ay3 ‘UonIppe uf

.\A.Hm>:®ﬁ JE UOI}IpUO0I Juswijes.d}-}eay uowuwod 1SoN

77279 Ul UdAIS UOIITPUOD JUSWIEDI}-1EIY [ENSN Y] UI PIISAI[AP 3¢ [[IM 3onpo.ad a3 ‘SULIap.Io Jo awr) 93 I parjroads ST UOIIIPUOI JUSWILI.I-}EIY OU .IYM SISED U]

paaadwa)l pue

— — J — LN+ SpaZI[eW.ION
spatadwal
— ] ] — aLO+ pue paydouang)
pPa[[01-P[0d
Uk pafeauu
2B OIqeL, 03 29 9IqeT, 03 BRI SZITEL 03 P | PUERS[EEUNY
2 9}0U300J q 930U300j 03 ( 930U300J © 9]0U}00J ume.p pod
pue y+ pue y+ pue y+ pue y+ D+Y+ pue pajeauuy
6 puegSI[q Zpue Spue € pueZSI[q q(pareauue
89IqeL -EJ, 03 'd0® O9[qBL |9 SS[qeL 03 2o FOIMEL | ¥ SS[qEL 03 doe ZOIqeL -BL 03 doe
ki 03208 uonsodwod Gl 01208 uonisoduod Gk 03°00® uoryisodurod oy 03 "J0® uonsodwod av+ %0s) pajeauuy
— ssaupJaey [eorway) — ssaupaey [eorway ) — ssaupaey [earway ) — ssaup.aey [eo1rway ) n+ pajeanyun
S[991s [00} paads-ySiy S[931S [00} }.I0M-}0Y S[931S [00} }.I0M-P[0D AO[[e S[931S [00] }.I0OM-P[0D AO[[e-uou AI2AT[OP
i : . . £ Je UoNIpuod
'€ €€ (A T'E e[OqUIAS .
J10j syudwaainbaix spqesrddy -JedH
€ 4 1

6 01 ZSI[(EL YIIM 30UEP.I0IIE Ul SJUIWAIINDA.I pue AISAI[OP I SUOI}IPUOD JUIWIELI.I}-)eaY JOo Suoneuiquio) — I d[qeL

© ISO 2018 - All rights reserved



2018

BS EN ISO 4957

2018

ISO 4957

‘ww 0T 03 dn SIajawelp ul paaslyde aq A[uo Aew uruap.aey ysnoayL, ‘wl g
Arerewixoadde aq [[1m yadap uoneryauad ssaup.ley 9y} ‘Wu O JO SI93dWEIP 10, 'S[991s Suruap.ey mo[[eys uoisoduwod [ed1wayd 119y} 03 anp ate N0ZTD 03 N0LD SIpeld [991S >

"UONIPUO0d PaILaI] JBIAY-UOU SY) UI Pasn SIapeIF SIYL, q

"uonIpuod (y+) pajeauue ay3 ul ueyy Jaysiy MgH 0Z 29 Aewt (D+y+) UOI}ITPUOI UMEID P[0D Y] UI SSAUPJIBH e

“Aypiqeoridde

pue san1adoad [eorueysawn ‘Ayijiqeusp.aey] a3 199}Je Y2IYM SIUSW[S YINS JO ‘D.IN3I0BJNUBW Ul PAsN S[eLIajeul 1930 .10 delds wo.j uonippe ayl juasa.ld 03 uaxel aq [[eys suonneda.rd
a[qeuosea. [[y ‘3eay ay3 urysiuyy jo asod.and ay3 10j ueyy 1oy3o Iaseyd.and ay3 jo Juswaa.Se 93 INOYIIM [993S 93 03 pappe A[[BUOIIUIIUL 9] J0U [[BYS 9[q.] SIY3 Ul pajonb jou syuswag

9 081 M 0LL L12 0€0°0 0€0'0 | 0¥'0030T°0 | 0E'0030T0 | STTOISTT 210212
19 081 M 08L ¢1e 0£00 0€0°'0 | 0%'0010T0 | 0E'003I0T0 | 0I'TOI00T 215010
09 081 M 08L L0¢ 0£00 0€0°0 | 0%'0010T0 | 0E'0010T0 | S6'001S80 2(106D
8§ 081 M 064 Z6l 0€00 0€0'0 | 0003010 | 0E'00I0T0 | S8°003SLD 21108
LS 08T M 008 €81 0€0°0 000 | 0%'0010T°0 | 0£'0010T0 | SL00159°0 2N104D
¥S 08T M 018 qL0¢ 0€0°0 0€0°0 | 08001090 | 0%'001ST0 | 0S'001Z+0 qaNS¥d

"uru (26 017) Do wnipaw (2, 0T%) Do Xew Xew | "Xew U IS J

Suryouand)
H ERLNLAET LI E] asanjeradwal MAH S d
ssaup.rey Surradwag, Suiznuaisny
v+ QWIBU [991§
159} Suruap.aey ?w-mﬁ::& 0 ‘UoIIdB.IJ SSB]N
ssaup.ey

uonIpuod pasaduwd) pue pauap.rey 3y} Ul SSaup.Iey
pue aanjeradwa) Suizniualsne ‘SSaUP.IeY pI[LIUUE ‘S[3]S [00] Y.I0M-P[0I Ao[[e-uou .10J (SISA[eue }sed) uonisodwod [edrway) — 7 S[qeL

© ISO 2018 - All rights reserved



2018

BS EN ISO 4957
ISO 4957

2018

"30npo.d Y3 Jo U0I303S-SS0.10 33 Jo uonsodwod abp.aap ay) Juasa.ldal £3Y3 yey) os

¥8¢Y1 OSI Yialm sduep.rodoe

ul pajoa[es a1e sajdures ay3 J1 A[UO pIpa d1e sanfea ay ], ‘A[uo aAnIsod a1e SUONBIAID 93 ‘paljIoads e A[UO BWIXBUW USYAA "3ISED dWEeS a3 wo.aj sjonpoad s[dwes Juatajjip wo.j
JUS WIS SWES 33 10J MO[a( PUEB 240gD [30( 10U Ing 98Uk Y3 Jo sywil] pay10ads ay3 mojaq 10 aaogp 19y31e A[dde ‘payyoads ade A[Uo BWIXEW USYM UBY] 19YI0 ‘SUOIIRIASP YL, HLON

S00°0+

S00°0+

Y00+

€00+

€0°0F

S

d

Un
05 UOI}IR.IJ SSEUI‘SUOIIBIAIP I[QISSIULID]

IS

J

(Z9IqeL 29s) S[991S [00] Y.I0M-P[0D Ao[[e-uou .10J SISA[eue 1onpo.ad pue sisA[eue 1sed palads uaaM1a(q SUOIIBIAIP J[qISSTULIdd — € d[qeL

© ISO 2018 - All rights reserved

10



2018

BS EN ISO 4957

2018

ISO 4957

*MdH 00€ A@rewrxoadde jo ssaup.aey e yirm uonipuod pajeay-a.ad ay3 ul parjddns aq os[e Aewt [993S SI1Y [, 3

‘pa13iwo aq Aewl IN pue % 00T 0 PUE % 050°0 U99M1aq 03 pasea.dul aq Aew Injns qyuawaaide £g J

‘MdH 00€ A[@rewixoxdde jo ssaup.aey e y3im uorpuod patadwa) pue payouanb ay) ut parjddns A[jew.iou st [993s SIY], 3

*JYH 09 JO SSaup.Iey a2eJIns € 9A31Yd. p[noys pataduwa) pue payousnb ‘pazringed uaym [erId1ew Iy L, P

“193BM = M\ ‘[10 = O ‘Il = ¥ :wnipaw Suryouang 5

‘(¥+) uonipuod pajeauue ay) ul ueyy 2ysy gH 0Z 29 Aeul (D+ y+) UONIPUOI UMEID P[0D 9] Ul SSAUP.IeH q

"(J @10u300J “ToAOMOY ‘D3S) %, 000 S INJ[NS pue % 0£0‘0 S snaoydsoyd :s[993s [ 10 e

‘Anqiqeorjdde pue sennaadoad [esrueydaw ‘A[Iqeusp.Iey oY1 199jJ€ YIIYM SIUSWS[d YINS JO ‘9.1N3}0eJNULW U PIsh S[eLI9JRW 13130 10 delds wo.aj uonippe
a3 1uasaad 03 uayel aq [[eys suornedaid sjqeuosealt [[y ‘3eay 9y Surystuij jo asod.and ay3 10y uey3 Joy3o “Iaseyd.and ay) jo Juswaaide a3 INOYIIM [991S 33} 01 pappe A[[BUOIIUSIUT 5 I0U [[BYS 3[qE) SIY} Ul pajonb jou sjuswa[q

080 0'€T _ _ _ _ 0E'C
29 081 0 0L6 55z R _ _ _ ooy | 0900108 | ovoororo | 5T ZTMIDOTZX
0'€T . . _ _ 0z
0 0 Ny
29 08T 0 0L6 8vZ _ _ _ _ vy | 09000z0 | 0900roro | JCT Z1ID01ZX
19 08T v 020 T 557 00T 03040 00toroz0 | 9ET | 09001020 | 09001010 09T | Z1pOWIDESTX
- - 00T 01 6H'T
09 08T v 0L6 e . GE0 03 ST0 _ 0ZT 01060 | S'S018% | 08003040 | 0%°0 03010 omm%o SAOINIDOO0IX
020 _ _ 59°0 ) ) _ _ 00T
0 [0) [0) i u
09 08T 0 008 622 e | 0z001500 _ B orovo | SETOISOT | ovoororo | 0L SIDMUNS6
09 08T 0 06L 622 = 0Z°0 03 50°0 0S'0 | 7701087 | 0400101 560 8AIDUNO06
— — 01020 03580
8s 081 v s€8 8vz 0101060 | %% | oszorogT | 0500101 SL0 8IDOWUN0L
= = = 01060 0359
0E'T ) ) ) ) ¥2'0
— [0) [0) JHyu
— — — P L1z _ _ _ B ovogq | OvTOIOTT | sgoosTo | VED SIDUWTZ
09 08T 0 0¥8 g2z _ B B B owmmﬂ SH00152°0 | SE001ST0 |0T'T 03560 910701
02z _ _ 0z _ . . _ 590
8s 081 0 016 622 ol | ozoororo _ _ oreeo | SYOOISTO | 00T00L0 | lod 8AIDIMO9
02z _ _ 0z _ ~ . _ 550
(o) [¢) (o) i
95 081 0 0z6 622 oLl | ozoororo _ _ onde | svoorsTo | o0ToroLo | 720 8AIDIMOS
19 08T M 06 21z — 02003010 _ _ — 0003010 | 0£°0030T°0 owwoﬂ ASOT
‘uru (D 01%) Do | swnipawr | (D, 0TF) Do "Xew M A IN o 1 up IS )
Suryouand
J4H |eameraduwa) armeradwa) MAH
ssau Surradway, Suizniuaisny v+ suIeu [991§
|HuhN= q
(pajesauue)
159) Suruapaey ssaupaey 0 ‘eUON)IBI) SSE]

uonIpuod pasaduwd) pue pauap.rey 3y} Ul SSaup.Iey
pue aanjeradwa) SuIznjIudlsne ‘ssaUp.Iey pa[eduue ‘S[331s [00] YI0M-P[0D Ao[[e 10] (SIsA[eue }sed) uonisodurod [ed1way) — ¥ d[qeL

11

© ISO 2018 - All rights reserved



2018

BS EN ISO 4957
ISO 4957

2018

‘MdH 00€ A[@rewixoxdde jo ssaup.aey e yjim uonipuod pajeay-axd ay3 ut parjddns aq osje Aew [993s SIY ],

'pa1Iwio aq Aewl IN pUe % 00T‘0 PUE % 0S0‘0 U99M1aq 0) Pasea.Idul aq Aew Injns quawaa.ide £g

"MdH 00¢ A@rewixoadde jo ssaup.ey e y3im uonipuod paiaduwa) pue payouanb ayy ut parjddns A[jew.iou st [993S SIY],
*J¥H 09 JO SSaup.ey a0eJIns e aAalyoe p[noys pataduwa) pue payouanb ‘pazringled uaym [eLIdIBW SIY L,

"193eM = M\ ‘[10 = O ‘Il = ¥ :wnipaw Suryouang

*(v+) uonipuod pajeauue ay3 ur ueyl Jaysiy MgH 0z 29 Aewr (D+ y+) UOIIIPUOD UME.IP P[OD B UI SSAUP.IEH

*(J @10u300§ “19AMOY “D3S) % 0E£0‘0 S INJ[NS PUE % 0£0‘0 S snaoydsoyd :s[a93s [[ 10,

q

e

‘Kyiiqeotjdde pue santadoad [esrueyoaw ‘Ayi[Iqeuap.Iey ay3 399jJ. YIIYM SJUIWS[A YINS JO ‘9INIDBJNUBUI Ul Pasn S[eLIdIeW 1930 10 de1ds woj uonippe
ay3 juasaad 03 uaye) aq [[eys suornesa.ld ajqeuoseal [y "3eay ay3 Surysiuly jo asod.and a3 10y ueyy 1ay3o ‘Iaseydand ay) jo JuswaaSe ayl INOYIIM [991S 3] 0} PIppe A[[BUOIIUSIUL B¢ JOU [[BYS J[(E) SIY] Ul pajonb jou sjuawa[g

a— - . . o— . 0015 0£T 03080 |SLT03SST 0S1s 0015 omm%o J99TOWIDBEX
Zs 081 0 0101 W _ _ _ om%wﬁ 00TS 001s Bmw%_o SHTID0PX
. . . . 0S'T . . . . 050
Zs 081 0 0S8 S8¢ _ 0€'70108'€ | SE'VOISTO | o) 0-cr | 05003020 | 0% 03010 01050 9TONIDINGY
: : o0

o— _ _ _ o— _ J0Z'T 03060 | §2°0 03 ST0 SOM%H 09T 030€'T | 0%'0 02020 ommmo_o wwﬂw_wo_\w

o _ _ _ o— _ _ S50 03 5€°0 owwmﬂ 00T 03090 | 0L0030£0 owwmo_o aLONIDSE
uru (0o 0T%) Do | ownrpduwr | (D, 0T%F) Do Xeut A IN o 1 up IS )

Suryouand

4H aanjeraduwa) sanmjeraduwa) M4H
ssau Suradwa], Suizniuaisny V+ swIelU [991
-pIeH q

(poreauue)
1593 Suruap.aey ssaup.Jaey 0p ‘euordeIy SSe
(panunyuos) ¥ ajqey,

© ISO 2018 - All rights reserved

12



2018

BS EN ISO 4957

2018

ISO 4957

"% 0T0°0F 29 [[eYS uoneraap a[qissturiad ayj ‘paa.ude s1 apels SIy3 Jo JUIU0D INJ[NS dY) I0j d8uUeIR)] q

"3onpo.ad aYy3 JO U01309S-SS0.10 33 Jo uolsodwod adetaae ay) Juasaldal £oy3 3eyl 0s ‘FEZFT OS] YIIM aduep.odde
ul pajoa[es ade sajdwes ay) J1 A[UO PI[eA d.J€ San[ea 3y [, "‘A[U0 9A1}ISOd 3.Je SUOIIBIASD 93 PaljI0ads aae A[UO BWIXEW USYAA "ISED dWeS oy} wo.j syonpoad sjdures Juatajjip wo.j
JUS WIS dWES 313 10J MO[2( PUE dA0qE Y30q Jou Ing a3uk ay3 Jo syrwi| payyioads ayl moraq 1o saoqe Jayiie Ajdde ‘paiyioads aae A[Uo eWIXEBW USYM UBY] JOYIO0 ‘SUOIIBIASD 9L, e

— — L00+ SO0+ ST'0+ S00°0+ S00°0+ ¥0'0%F S0°0F €00+ 9TONIDBEX
- - - - ST'0F S00°0+ S00°0+ 0°0F SO0+ €0°0¥ YTI00¥X
- - L00F €0°0¥ L00F S00°0+ S00°0+ 0°0F €007 €0°0¥ 9TOWIDINSY
- — L00F €007 L00F S00°0+ S00°0+ 800+ €0°0F €00+ q¥-9-80NWINUNID0¥
- - - S0°0F LO0F S00°0+ S000+ 7007 €0'0F €00+ LOWIDSE
¥0'0%F - - - ST'0+ S00°0+ S00°0+ Y00+ €0'0F S0°0F CIMID0TZX
- - - - ST'0F S00°0+ S00°0+ ¥00¥F €007 S0°0¥ C¢TID0TZX
- ¥0'0F - S0°0¥ ST'0F S00°0+ S00°0+ ¥0°0F €007 ¥0°0F CTAOWIDESTX
- €00+ - SO0+ 0107 S00°0+ S00°0+ 7007 €0'0F €007 SAOWID00TX
¥0'0%F 200+ - - S0‘0F S00°0+ S00°0+ 900+ €0'0F €007 SMIDUNS6
- 200+ - - S0°0F S00°0+ S00°0+ 800+ €0'0¥ €00+ 8AIDUNO6
- - - S0°0¥ S0°0¥ S00°0+ S00°0+ 80°0F €007 €0°0¥ 8IDO0NUNOL
- - - - S0°0¥ S00°0+ S00°0+ 800+ €0°0¥ €0°0¥ SIDUNTZ
— — — — L00F S00°0+ S00°0+ 007 €0°0F €007 910201
L00F 200+ - - S0‘0F S00°0+ S000+ 7007 S0‘0F €00+ 8AIDIMO09
L00F 200+ - - S0‘0F S00°0+ S00°0+ Y00+ S0‘0F €00+ 8AIDMOS
- 2007 - - — S00°0+ S00°0+ ¥00¥F €007 €0°0¥ ASOT
M A IN O 1D S d Un IS J
0% UOI}DR.IJ SSEU ‘eSUOIIRIAID I[qISSTULID] suwreu [991S

(¥ S1qEL 295) S[291S [00] }.10M-P[0I AO[[e 10} SisA[eue Jonpo.ad pue sisA[eue }1sed paJads usaM1a(q SUOIIBIAIP I[qISSTULIdd — G d[qeL

13

© ISO 2018 - All rights reserved



2018

BS EN ISO 4957
ISO 4957

2018

*A[uo suorsuawip Ja[[ews 10j sarjdde anfea siy[, 3

‘MdH 08¢ A@rewixoxdde jo ssaup.aey e y3im uonpuod patadwa) pue payouanb ay) ut parjddns A[[ew.1ou 1 [923S SIY3 ‘SUOISUBWIP 193€d.13 10, 3

06 0£0°0 S SI9pead S1y3 10J JU9IU0D INJ[NS Y, P

"yaeq Ies Jo sed ‘Ure aJe s{00) 10y eipaw Suryouanb fensp [0 = 0 :wnrpaw Suryousan) 3

*(¥+) uonipuood pajeauue ay3 ul ueyl Jaydiy MgH 0Z 29 Aewr (D+y+) UOIIIPUOI UMEIP P[0 Y] UI SSAUPIeH q

0% 020°0 S Inj[ns pue 9% 0£0‘0 S snaroydsoyd *(paryroads asImMIaYI0 SSA[UN) S[93IS [[B .10, e

‘A1iqestjdde pue sentadoad [esrueyoaw ‘A)1[Iqeusp.aey ay) 199JJ. YIIYM SIUIWS[A YINS JO ‘DIN10LJNUBU UT Pasn S[RLIDILW 19110 10 deJds woj uonippe
ay3 juasaad 03 uaye) aq [[eys suonnesa.ld ajqeuoseal [y "3eay ay3 Surysiuly jo asod.and a3 10y uey) 1oyjo ‘aseyd.and ay) jJo Juswaa.ISe ay3 INOYIIM [991S dY) 0} PIppe A[[BUOIIUSIUL B¢ JOU [[BYS J[(E) SIY] Ul pajonb jou syuawa[g

8% 009 0 0ZT 1 092 S%010%:0) | S¥018E [01'T0I0LT o%wmo.o L%010% |0S00310Z0/0S'003ST'0|SY'00ISE0| LI-LT-8TAMODID8E
8% 0SS 0 0201 622 _ 09‘T010T'T|0S0010Z20|09T01SZ'T| S'S0ISLY |0S0010Z°0 o%mwﬁo 0%0012€0 SAONMIDSEX
8% 009 0 0STT 1544 _ S'6015°g o%wmo.o — Z'€015C [S¥'001ST0|0%'0010T0|SEDV0ISZ0 E-6AIDMOEX
99 0TS 0 0T0 T 8¥%¢C _ _ GE'001ST'0|0LTOI0ET| S'€0I0E 06001050 omwmo_o S50 01 5%0 ST-ETAOWID0S
0S 0SS 0 020T 62¢ _ _ ST'T01G8°0(0ST0102T| S'S038% [0S°003SZ0 owmwﬁ_o Z¥'0 0150 T-SAOWID0PX
0S 0SS 0 0v0T 622 09°0010%°0| 2'€010LC | 2'S018%F om.o. om.o. 0%00315€0 €-GAONIDBEX
— — 010€0 031 0€0
8% 0SS (0] 0201 622 omd. 0STOI0T'T| S'G018% |05001520 ONJ. T#0 01 €€0 T-SAONIDLEX
— — 030€0 031080
9% 0SS 0 0v0 T 62¢ _ _ 0,0010%0 owmmmm 2'€030LC |S¥'003ST0|0%0010T°0|SE0018Z0 8Z-ZTAOWIDZE
Iy 00S 0 0S8 2 8%¢ 08T 010ST IN - ST'00150°0|SS'001S€0 o%mwﬁ_o 06'001090|0%'0030T°0|09003050 a'pLAOIDINGS
"uru (25 0T%) Do (26 01%) Do Xeur
J4H |9dmyeraduwal UEM_:@WE auanjeraduway >0M.= SI9Y10 M A O 0 YN IS 2 JuIeu [991S
ssoup.aeq| Surradwa], .:u:w.:@ Suiznruajsny q
(pajeauue)
159} Suruap.aey ssaup.aey 0% eUOIIDR.IJ SSB\

uonipuod pasadwa) pue payouanb ayy
ul ssaup.rey pue danjeraduwa) SuIznIualsne ‘sSaUp.Iey pa[eduue ‘S[391S [00] Y.I0M-10Y 10 (SISA[eue }sed) uonisodwod [eorway) — 9 I[qeL,

© ISO 2018 - All rights reserved



2018

BS EN ISO 4957

2018

ISO 4957

*3onpo.d a3 JO U01309S-SS0.10 33 Jo uolisodwod adetaae ayj Juasaldal £ay3 3ey) os

78Z¥T OSI Yaim aduep.aodde

ul pajoares ade sajdues ay3 J1 A[UO pIfea aJe sanfea ay,, "A[uo aa1Isod a1e sUOIIBIASD 9y} paljIoads aae A[Uo BWIXEW USYA\ ISED dwes 9y} wo.j syonpoad sjdures juaajjip wo.y
JUSWIS[ dWES 93 10 MO[oq PUk dA0]E [30q 30U Ing d3ue.l 93 JO SIWI] pa1j10ads a3 mo[aq 10 aaoqe Jay3ie A[dde ‘parjoads a1e A[uo ewIXew UsYM UeY3 I9Y30 ‘SUOIIRIASD 9Y ], ALON

0107 010+ 0107 — Y00+ 0107 S000+ 5000+ 007 €00+ 200+ L1-LT-8BTAMODID8E

L00F Y00+ - - S0‘0F 0107 S00°0+ S00°0+ 7007 SO0+ 200+ SAONMIDSEX

0107 Y00+ — — — 0107 S00°0+ S00°0+ 007 €007 200+ €-6AIDIMOEX
— ¥0°0F — — S0°0F 0T'0¥ S00°0+ S00°0+ ¥0°0F S0‘0¥ 200¥ ST-ETAONIDOS
— S0‘0+F - — S0°0¥ 0T'0F S00°0+ S00°0+ ¥0°0F S0‘0¥ 200¥ T-SAONWID0¥X
— Y00+ — — 0107 0107 S00°0+ S00°0+ 007 €00+ 200+ €-SAONIDBEX
— Y00+ — - S0‘0F 0107 S00°0+ 5000+ 007 SO0+ 200+ T-SAONIDLEX
— Y00+ — — 010+ 010+ S000+ S00°0+ Y00+ €00+ 200+ 8Z-CTAOWIDZE
— 2007 — L00F 0°0F S0°0F S00°0+ S00°0+ ¥0°0¥F €0°0¥ 200¥ LAOWIDINGS
M A 0) IN O 1D S d U IS J Sureu [991§

0% UOTIJR.IJ SSEUI ‘SUOIIBIAJP J[QISSIULId]

(9 9[1qeL 99s) S[991s [00] }.10M-)10Y] .10] SISA[eue 1onpo.ad pue sisA[eue }1Sed parjrads Uaamlaq SUOIIBIAIP I[qISSIULId] — / d[]eL

15

© ISO 2018 - All rights reserved



2018

BS EN ISO 4957
ISO 4957

2018

'saridde up 9% 080 Jo "Xew e 9sed S1y3 u] "ape.asd syl 10j Jap.ao pue A1nbus jo swrl ay3 1€ pasade aq Aew 9% 0ST‘0 03 % 0900 Jo 98uer anydns y J

TH9S o

"yaeqfes Jo sed ‘are a.qe 9o110e.ad ur erpaw Suryouanb [ensp 10 A[uo ‘Teaamoy ‘9IndsIp Jo sased Ul :y1eq I[S 10 [10 I9YUS 159} SUIUSP.IRY 90UIJAI 3} 10, P

*(y+) uonyipuod pajeauue a3 ut ueyy 1oyS1y MdH 0/ 29 Aewr (YD +y+) UOIIPUOD pa[[o p[od sn|d pajesauue ay) Ul Ssaup.Iey pue \gH 0§ 29 Aeut (D+y+) UOIIIPUOD UMEIP P[0I sn[d pajesuue sy} Ul SSaup.Ieyq 5

"Yoea S pue d % 0£0°0 WNWIXE g

‘(3 930u300j 995) payyIads 9SIMIYIO SSA[UN U 9 ‘0 Wnwixe e
3 ] payI M9y [ N % 0%°0 IXe

‘Anqiqeoridde pue seniaadoad [esrueydaw AI[IqeusapIey 93 109Jj€ YIIYM SIUIWI[S YINS JO ‘9IN1DBJNUEBW Ul PasN S[eLIa1eul Jay30 10 deIds wo.j uonIppe
a3 1uasaad 03 uayel aq [[eys suonnedaid sjqeuosealt [[y 3eay 9y Surystuij jo asod.and ay3 10y uey3 Joy3o “Iaseyd.and ay) jo Juswaaide a3 INOYIIM [991S 33} 01 pappe A[[BUOIIUSIUT 3 I0U [[BYS 3[qE) SIY} Ul pajonb jou sjuswa[q

99 0SS - 06T 1 LLC 06T 01021 0€T 01060 00T 010 Sy 015°e G‘8015L 0,0 ST'T01S0T 8-1-6-CSH
99 09§ = 0€CT 20€ 00T 0106 G‘€0100°€ 6'€017'¢ Sy 018°E 50T 015 S¥0 SET00Z'T 0T-€--0TSH
9 09§ — 08171 20€ L'9016'S 2'€010L'T €G01.LY Sy 018¢ 880108 0.0 €€T01€T'T 8-£-G-9SH
9 09S — 01ZT 692 L'9016'S 0T‘2010LT 'S0 LY Sy 018°¢ 05015 S¥0 S60 01480 35-2-S-9SH
9 09§ — oret 69¢ 0'9012's A ARV 0'601Z% Sy 018°€ — S¥0 0%'10152°T t-S-9SH
9 09S - 0ozt 29¢ L'9016'S 092 010€C G§'9015°g Sy 018°¢ — S¥0 0T‘T0100T 2-9-9SH
9 09S = 08T 1T 69¢ L'9016'S 2'€010LT 7’501 L'y Sy 018°c — 0,0 2ET 0152 J€-S-9SH
9 09§ — 0021 69¢ L'9016'S 2'€010LT 2501 LY Sy 018°E — S¥0 SZTOISTT €-G-9SH
9 09S — 01ZT 692 L'9016'S 0T‘2010LT 'S0 LY Sy 018°¢ — S¥0 ¥6'0 01980 30C-S-9SH
9 09S — 0ze1 29¢ L'9016'S 0T‘2010LT 7'S01 LY Sy 018 — S¥0 88001080 ¢-S-9SH
29 09§ — 0611 SSC 00'€030LC 0S'20102°C | 06'C0310SZ | S¥018E — S¥'0 €07 01560 C-€-€SH
€9 09S = 06T T 29¢ 00201 0%'T 0%'T0100T 060108 Sy 015°E — 0,0 L8001 LLO 1-8-1SH
9 09S — 00zt 69¢ 0T‘2010ST 022010LT 7'6017'8 Sy 015 — 0,0 S0‘T 01560 ¢-6-¢SH
€9 09§ — 0921 69¢ L'81012LT 0Z10100T — Sv018°€ — S¥'0 €8001€L0 1-0-81SH
€9 09S — 08T 1T 29¢ 0%'T 01080 022010LT 8% 01 1Y €7 019 — 590 $6°0 01580 ¢-¥-1SH
09 09§ — 0Z11 44 — 01T 03060 Sy 010 ¥y 016'E — 590 S8001LL0 T-7-0SH
uru “uru puInipaw (D6 0TF) Do ‘Xew *Xeu
Suryouand
J4H (0019 Do aanjeaodway, MdH o\ A o 1 o) 1S 2
ssoup.aey ST Surznruaisny u:.w_Mwncﬁ QuIeU [391S
Surradwa], ssoup.Iey
5159} Suruap.aey % ‘q'eUONIDRIJ SSBIN

uonIpuod pasadwd) pue pausp.rey Y3

ul ssaup.ey pue danjeraduwa) SuIznrusisne ‘ssaup.aey pajeduue ‘s[293s (003 paads-ySiy 10j (sisA[eue 3sed) uonisodurod [ed1wdY) — g d[qeL

© ISO 2018 - All rights reserved

O
-



2018

BS EN ISO 4957

2018

ISO 4957

"30npo.d aYy3 JO U0T1309S-SS0.10 33 Jo uorisodwod adetaae ay) Juasaldal £3Y3 3ey) os

"% 0T0‘0F 99 [[BYS uonelsap a[qissiuiad ay3 ‘paatde S1Juajuod InJns ayj 10j sueI )] g

78ZHT OSI Y3IM 90UBPI0IIE
ul pajoafes ale sajduwres ay3 J1 A[UO pijea ale sanjea Yy ], "‘A[uo dA13Isod a1e SUOIIBIAJD Y3 Palj1ads a1e A[UO BWIXEW UIYAA "ISED dwes ay) wo.j syonpo.ud sjdures juaayjip wo.j
JUSWS[d dWeS JY3 10 MO[aq pue dA0qe Y30 30U Ing a3uel ay3 Jo sytw] payroads ay3 mo[aq 1o asoqe 1y Ajdde ‘parjioads ade A[uo ewxew uaym uey) Joyjo ‘SUOIILIAIP YL, e

0T'0F S0‘0¥ 0T'0F 0T'0¥ 010+ S00°0+ S00°0+ ¥0°0+ €00+ €0°0¥ 8-1-6-¢SH
0T'0F 0T'0¥ 0T'0F 0T'0¥ ST'0* S00°0+ S00°0+ ¥0°0+ €00+ €007 0T-€-7-0TSH
0107 01’0+ 0107 0107 010+ S00°0+ 5000+ 700+ €0°0+ Y00+ 8-€-9-9SH
0107 LO0F 0107 0107 010+ S00°0+ 5000+ Y00+ €0°0+ €0'0F §-¢-S-9SH
0107 01’0+ 0107 0107 - S00°0+ S00°0+ Y00+ €0°0+ Y00+ ¥-S-9SH
0T'0F 0T'0¥ 0T'0F 0T'0¥ - S00°0+ S00°0+ 00+ €00+ €00¥ ¢-9-9SH
0T'0F 0T'0¥ 0T'0F 0T'0¥ - S00°0+ S00°0+ ¥0°0+ €00+ 0°0F J€E-5-9SH
0107 01’0+ 0107 010+ - S00°0+ 5000+ 700+ €0°0+ €0'0F €-9-9SH
0107 LO0F 0107 0107 - S00°0+ S00°0+ 700+ €0°0+ €0'0F JZ-S-9SH
0107 LO0F 0107 0107 — S000+ S00°0+ 700+ €0°0+ €0'0F ¢-S-9SH
0T'0F 0T'0¥ 0T'0F 0T'0¥ - S00°0+ S00°0+ Y00+ €00+ €0°0¥ C-€-ESH
0T'0F S0‘0¥ 0T'0F 0T'0¥ - S00°0+ S00°0+ ¥0°0+ €00+ €007 1-8-ISH
0107 LO0F 0107 010+ - S00°0+ 5000+ 700+ €0°0+ €0°0F C-6-CSH
0207 S00¥ - 0107 - S00°0+ 5000+ Y00+ €0°0+ €0'0F 1-0-8TSH
0107 LO0F 0107 0107 - S00°0+ S00°0+ Y00+ €0°0+ €0'0F C-¥-1SH
- S0‘0¥ 0T'0F 0T'0¥ - S00°0+ S00°0+ 00+ €00+ €00¥ T-¥-OSH

M A O 1D 0) S d Un IS J
aureu [991§

% ‘q'eUONIDR.IJ SSBIN

(891qeL 99s) s[291s [00] paads-y3iy 10J sisA[eue 1onpo.ad pue sisA[eue 1sed parjroads usaamlaq SUOIIRIAIP I[qISSTULId] — 6 d[qeL

17

© ISO 2018 - All rights reserved



BS EN ISO 4957:2018
ISO 4957:2018

11 Location of test pieces in the hardening test

11.1 Product diameter or thickness 2 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) be taken from the sample by one cut as demonstrated in Figure 1 b), or

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

Dimensions in millimetres

Va o

p G 7 —

w=15 w=15

(b) Test piece taken from the sample by one cut

w=15

/ —_—
B{f b
w -‘ W
> 15
T_._
|
|
|
|
|
==

w=15 3

(c) Testpiece 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 piece shall, according to the choice of the manufacturer,
a) beidentical 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).

Dimensions in millimetres

(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 mentioned.

NOTE The hardness-tempering temperature-curve for a certain steel type can vary to a considerable extent
depending on the chemical composition of the cast, the hardening conditions and the tempering conditions.
Consequently, the curves in Figures A.1 to A.4, which originate from data from different sources, can, for the
time being, give only a rough guide to the tempering behaviour of the steels. They are assumed to apply with the
above reservations for test pieces that have been tempered at the relevant tempering temperature but that, in all
other respects, have been prepared according to the conditions for the hardening test (see B.3). When applying
the curves for an estimation of the hardness that can be expected in quenched and tempered tools, it is taken
into account that the optimum heat-treatment conditions for the tools are not necessarily identical with those
specified for the test pieces and also that the times for heating given in B.3 are not valid for thicker tools.
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Heat treatment C45U: 810 °C/W, C70U: 800°C/W, C80U: 790°C/W, C90U: 780 °C/W, C105U: 780 °C/W,
C120U: 770 °C/W.

Figure A.1 — Hardness-tempering temperature curves for unalloyed cold-work tool steels
(see Table 2)
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Figure A.2 — Hardness-tempering temperature curves for alloyed cold-work tool steels
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Heat treatment 90MnCrV8: 790 °C/0, 95MnWCrV5: 800 °C/0, X100CrMoV5: 970 °C/AW,
X153CrMoV12: 1020 °C/A, X210Cr12: 970 °C/0, X210CrW12: 970 °C/0
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Figure A.2 — (continued)
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Heat treatment 55NiCrMoV7: 850 °C/0, 32CrMoV12-28: 1 040 °C/0, X37CrMoV5-1: 1 020 °C/0,

X38CrMoV5-3: 1 040 °C/0.

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

Supplementary or special requirements

B.1 General

One or more of the following supplementary or special requirements shall be applied, but only when
specified in the enquiry and order. Where necessary, details of these requirements shall be agreed upon
by the manufacturer and the purchaser at the time of enquiry and order.

B.2 Product analysis

One product analysis shall be carried out per cast for elements for which values are specified for the
cast analysis of the steel type concerned.

The conditions for sampling shall be in accordance with ISO 14284. In the case of dispute about the
analytical method, the chemical composition shall be determined in accordance with a reference
method taken from one of the International Standards listed in ISO/TR 9769.

B.3  Verification of the minimum hardness in the hardening test

The minimum hardness specified for the hardening test in Tables 2, 4, 6 and 8 shall be verified under
the following conditions.

For the hardening test, one test piece shall be cut off from the sample product in accordance with the
conditions indicated in Figures 1 and 2.

The test pieces shall be hardened and tempered under the conditions given in Tables 2, 4, 6 and 8 and
under conditions that avoid decarburization. Samples of products in the untreated condition may, at the
discretion of the manufacturer, be subjected to an annealing treatment before hardening and tempering
is carried out. The total heating time of test pieces in a salt bath shall be as given in Table B.1.

If the test pieces are not heated in a salt bath the heating time shall be extended accordingly.

The cut surface shall be prepared and the hardness shall be measured in accordance with ISO 6508-1.

Table B.1 — Total heating time of test pieces in a salt bath

Total heating time for
Nature of steel hardening tempering
min min
Cold- or hot-work steels (Tables 2, 4 and 6) 25+1 60
High-speed steels (Table 8) 3 mimum iapcirlods of 60

B.4 Structure

The structure shall comply with the requirements agreed at the time of enquiry and order.
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B.5 Surface quality

The surface quality shall comply with the requirements agreed at the time of enquiry and order.

In addition, the details for sampling and for preparation of the test pieces for testing the surface quality
shall be agreed at the time of enquiry and order.

B.6 Special dimensional inspection

An agreed number of products shall be inspected for their shape and dimensions.

B.7 Non-destructive tests

The products shall be non-destructively tested under conditions and to an acceptance standard agreed
at the time of enquiry and order.

For plates, ISO 17577 acceptance class B1 shall apply unless otherwise agreed.

B.8 Tolerance on mass
The mass tolerances shall comply with the requirements agreed at the time of enquiry and order.

The following density values should be used as a basis for calculating the nominal mass of products.

For steels with about 18 % W 8,7 kg/dm3
For steels with about 12% W 8,4 kg/dm3
For steels with about 6 % W 8,2 kg/dm3

For steels with about 3 % W 8,0 kg/dm3
(including steel 60WCrva8)

For steels with about 12 % Cr 7,6 kg/dm3

For all other steels 7,85 kg/dm3

B.9 Special agreements for marking

The products shall be marked as agreed upon at the time of enquiry and order.
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Annex C
(informative)
Designations of comparable steels

Table C.1 — Designations of the steels given in Tables 2, 4, 6 and 8 and of comparable grades
covered in various regional or national standards or designation systems

Steel designations in accordance with

32

This document EN 10027-2 JIS
Non-alloy cold-work tool steels
C45U 1.1730 —
C70U 1.1520 SK65
Cc80U 1.1525 SK75
Ccoou 1.1535 SK85, SK95
Cc105U0 1.1545 SK105
C120U 1.1555 SK120
Alloy cold-work tool steels
105V 1.2834 SKS43
5WCrv8 1.2549 —
60WCrv8 1.2550 —
102Cr6 1.2067 —
21MnCr5 1.2162 —
70MnMoCr8 1.2824 —
90MnCrV8 1.2842 —
95MnWCr5 1.2825 —
X100CrMoV5 1.2363 SKD12
X153CrMoV12 1.2379 —
X210Cr12 1.2080 —
X210Crw12 1.2436 —
35CrM07 1.2302 —
40CrMnNiMo8-6-4 1.2738 —
45NiCrMol6 1.2767 —
X40Cr14 1.2083 —
X38CrMol6 1.2316 —
Hot-work tool steels

55NiCrMoV7 1.2714 SKT4
32CrMoV12-28 1.2365 SKD7
X37CrMoV5-1 1.2343 SKD6
X38CrMoV5-3 1.2367 —
X40CrMoV5-1 1.2344 SKD61
50CrMoV13-15 1.2355 —
X30WCrVvo-3 1.2581 SKD5
X35CrWMoV5 1.2605 SKD62
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Steel designations in accordance with

This document EN 10027-2 JIS

38CrCoWV18-17-17 1.2661 SKD8
High-speed tool steels

HSO-4-1 1.3325 —
HS1-4-2 1.3326 —
HS18-0-1 1.3355 SKH2
HS2-9-2 1.3348 SKH58
HS1-8-1 1.3327 —
HS3-3-2 1.3333 —
HS6-5-2 1.3339 SKH51
HS6-5-2C 1.3343 —
HS6-5-3 1.3344 SKH53
HS6-5-3C 1.3345 —
HS6-6-2 1.3350 SKH52
HS6-5-4 1.3351 SKH54
HS6-5-2-5 1.3243 SKH55
HS6-5-3-8 1.3244 —
HS10-4-3-10 1.3207 SKH57
HS2-9-1-8 1.3247 SKH59

© ISO 2018 - All rights reserved

33



BS EN ISO 4957:2018
ISO 4957:2018

[1]
[2]

34

Bibliography

ISO 4955, Heat-resistant steels

EN 10027-2, Designation systems for steels — Part 2: Numerical system

© ISO 2018 - All rights reserved



8102//0/61 10 Se 1031100 UoISIa/ ‘uopuoT abs|j0 jeuadw| * abajjo) |euadw| :Adoo pasuadl

This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Ch
products are published by BSI Standards Limited.

rter. British Standards and other standardization

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs

to succeed. Find out more about British Standards by visiting our website at
bsigroup.com/standards or contacting our Customer Services team or
Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsigroup.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications

All the content in BSI publications, including British Standards, is the property
of and copyrighted by BSI or some person or entity that owns copyright in the
information used (such as the international standardization bodies) and has
formally licensed such information to BSI for commercial publication and use.

Save for the provisions below, you may not transfer, share or disseminate any
portion of the standard to any other person. You may not adapt, distribute,
commercially exploit, or publicly display the standard or any portion thereof in any
manner whatsoever without BSI's prior written consent.

Storing and using standards
Standards purchased in soft copy format:

e A British Standard purchased in soft copy format is licensed to a sole named
user for personal or internal company use only.

e The standard may be stored on more than 1 device provided that it is accessible
by the sole named user only and that only 1 copy is accessed at any one time.

e Asingle paper copy may be printed for personal or internal company use only.
e Standards purchased in hard copy format:

e A British Standard purchased in hard copy format is for personal or internal
company use only.

e It may not be further reproduced — in any format — to create an additional copy.
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the
document on an internal network, you can save money by choosing a subscription
product (see ‘Subscriptions’).

bsi.

Reproducing extracts

For permission to reproduce content from BSI publications contact the BSI
Copyright & Licensing team.

Subscriptions

Our range of subscription services are designed to make using standards

easier for you. For further information on our subscription products go to
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision.

We continually improve the quality of our products and services to benefit your
business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Useful Contacts

Customer Services

Tel: +44 345 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK



