INTERNATIONAL ISO
STANDARD 7153-1

Third edition
2016-10-01

Surgical instruments — MateriaEs —

Part 1:
Metals

Instruments chirurgicaux — Matériaux —

Partie 1: Métaux

Reference number

— TR — ISO 7153-1:2016(E)

ISO

N\
= © IS0 2016


https://standardsiso.com/api/?name=32c89365cfe6073496e4b5be89098057

ISO 7153-1:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=32c89365cfe6073496e4b5be89098057

ISO 7153-1:2016(E)

Contents Page
FOT@WONM ... oottt iv
1 S0P ... 1
2 INOTTNATIVE FEECT@IICES .......oooooooeoeoeeeeeeee oottt 1

3 Fields of application of materials...
4 ITAEEIHALS ....ooooo e

© 1S0 2016 - All rights reserved iii


https://standardsiso.com/api/?name=32c89365cfe6073496e4b5be89098057

ISO 7153-1:2016(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 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.
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part of ISO 7153 specifies metals commonly used to manufacture various types
ical instruments, including but not limited to those used in general surgery, otrthoj
istry.

e this part of ISO 7153 is not intended for surgical instruments used in special applic
iplantology and minimally invasive surgery, parts of it might be applieable to those inst

n
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When selecting the grade of steel and the shape, dimensions and delivery condition
rial for manufacturing surgical instruments, it is necessary to take ifito account factors, such

e instrument or the production facilities of the manufacturer, thataare not covered by this part
his reason, it is not intended, nor is it possible, for the information given in this part of ISO 71
ecision-making responsibility from the instrument manufacturer for selecting an appropriate

uments, such as the use of carbon steel for cutting.instruments. International Standards

uments, when published, can be observed when makingthis decision as they may contain addif
mation to be taken into account when selecting appropriate steel grades.
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b832-2, Implants for surgery)— Metallic materials — Part 2: Unalloyed titanium

5832-3, Implants for_surgery — Metallic materials — Part 3: Wrought titanium ¢
hadium alloy

b507-1, Metallicimaterials — Vickers hardness test — Part 1: Test method
h508-1, Metallic materials — Rockwell hardness test — Part 1: Test method

0088\1; Stainless steels — Part 1: List of stainless steels
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ASTM B 348, Standard Specification for Titanium and Titanium Alloy Bars and Billets

3 Fields of application of materials

Since there are different requirements to various surgical instruments, there also have to be different
requirements to the materials from which the instruments are manufactured. For this reason, not all
of the materials listed within Clause 4 are suited to use in every type of instrument. For most types
of surgical instruments, materials are given in Tables 1 to 3 which are known from experience to be
suitable for those instruments. Although it might be possible that other materials are also suited to the
manufacture of some types of instruments, this is not covered by this part of ISO 7153.
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Table 1 indicates which stainless steels are commonly used to manufacture various types of standard
instruments and instrument components. In the first column, a reference letter is given pointing to the
stainless steels specified within Table 4. In addition, the second column gives the respective reference
letters used within the previous version of this part of ISO 7153. This additional information is only
provided as a courtesy for users of this part of ISO 7153 who are familiar with the previous version.
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In Table 2, it is indicated which hard metals are commonly used to manufacture various types of
standard instruments and instrument components. In the first column, a reference letter is given
pointing to the hard metals specified within Table 6.
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In Table 3, it is indicated which kind of titanium grades or alloys are commonly used to manufacture
various types of standard instruments and instrument components. In the first column, a reference
letter is given pointing to the titanium grades or alloys specified within Table 7.
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4 Materials

In Table 4, grades of stainless steels commonly used to manufacture various types of surgical
instruments are listed. Additionally, hardness values in Rockwell as well as in Vickers are given, where
possible.

Table 4 — Stainless steel

Relference Material number Material Hardness _ l-!ardness

etter . short-term . in Vickers HV5/

according pma1c gg;i“ﬁg_,fm B according to n R:)Qc,l](‘!: ,I‘IQ(I;IRC) HV102 Steel grade

to Table 1| EN 10088-1:2014 ISO 65071

b 1.4006 X12Cr13 35 360 maxtensjtic
e 1.4016 X6Crl7 N.A. N.A. ferriti¢
a 1.4021 X20Cr13 42 -50 420-530 martensjtic
b 1.4024 X15Cr13 40 -48 400-500 martensjtic
g 1.4028 X30Cr13 49 -55 510,-620 martensjtic
c 1.4034 X46Cr13 50-58 580)-675 martensjtic
m 1.4037 X65Cr13 57-61 650 - 750 martensjtic
d 1.4057 X20CrNil6-2 40-48 400-500 martensjtic
e 1.4104 X14CrMoS17 30 310 martensjtic
e 1.4105 X6CrMoS17 N.A. N.A. ferritig¢
q (1.4108)b X30CrMoN15-1 54 59 590-700 martensjtic
p 1.4109 X70CrMol5 55-60 610 - 720 martensjtic
f 1.4112 X90CrMoV18 52-60 545-720 martensjtic
g 1.4116 X50CrMoV15 50-58 530- 675 martensjtic
h 1.4117b X38CrMoV15 50-58 530-675 martensjtic
f (1.4121)b X22CrMoNiS13~1 48-54 500 - 600 martensjtic
c 1.4122 X39CrMel7-1 50-58 530- 675 martensjtic
f 1.4123 X40€rMoVN16-2 52-57 560 - 660 martensjtic
— 1.4125 X105CrMo17 54 -60 590-720 martensjtic
f 1.4197c¢ X22CrMoNiS13-1 48 - 54 500-600 martensjtic
i 1.4301 X5CrNi18-10 N.A. N.A. austenitic
j 1.4305 X8CrNiS18-9 N.A. N.A. austenific
k 1.4310 X10CrNi18-8 N.A. N.A. austenitic
1 1.4401 X5CrNiMo17-12-2 N.A. N.A. austenitic
m 1.4441 X2CrNiMo18-15-3 N.A. N.A. austenitic
o 1.4542 X5CrNiCuNb16-4 selectable selectable p;’i?{?if i;n
p 1.4543 X3CrNiTiNb 12-9 selectable selectable p;zcrigétnaiﬂgn

a  The conversion from Rockwell hardness to Vickers hardness is done according to ISO 18265:2003, Table A.1.

To the calculated HV5/HV10 value 1 HRC (value based on experience for stainless steels) was added.

b Not included in EN 10088-1. Where the material number is given in brackets, the material was only included in the

steel-iron-list.

¢ Historic material number which is used in different fields of application than 1.4121, but is designated to the same

material (as 1.4121). 1.4197 is used for rotating instruments.

Table 5 constitutes a correspondence between EN 10088-1 and the material classifications given by
other steel-related standards. All the information in Table 5 is only given as a courtesy to users of this
part of ISO 7153 and is not of normative character.

8 © IS0 2016 - All rights reserved
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The second column relates the material number according to EN 10088-1 to the reference letter and
the respective chemical compositions detailed in the withdrawn ISO 7153-1:1991. Since the material
number according to EN 10088-1 does not in all cases correspond directly to the reference letters of
[SO 7153-1:1991, the third column gives an indication when the chemical compositions are identical,
very similar or differ substantially. “I” stands for the chemical compositions of the given steels being
identical, “N” for very similar, but not identical and “W” means that they differ substantially.

In the fourth and fifth column, the same information is given with respect to ASTM F 899-12. In the
sixth column, the also commonly used UNS material number is given simply as additional information.

Table 5 — Correspondence table between EN 10088-1 and other standards
3:;:::;,1 Referenc_e letter _De_:gre_e of AISI-’I_‘ype _De_sgrefe of mz?tl:fial
actording to according to similarity2 to according to | similaritya.to number
ISO 7153-1:1991 ISO 7153-1:1991 ASTMF ASTM F 899- .

Bl o088 (withdrawn) (withdrawn) 899-12b 12b adeording to
1.4006 A I 410 I S41000
1.4016 — — 430 w S43000
1.4021 B I 420 A I S42000
1.4024 A N 410 I 541000
1.4028 C I 420/B N S42000
1.4034 D I 420 C N S42000
1.4037 F [ — — —
1.4057 — — 431 w S$43100
1.4104 L N — — —
1.4105 L | 430 F N S43020
1.4108) — I — — S42027
1.4109 G+S w 440 A w S44002
1.4112 R I 440 B w S44003
1.4116 I N — — —
1.4117 H I 420 Mod w S42000
1.4121) —= — 420 F Mod N —
1.4122 K N — — —
1.4123 — — 420 Mod w S42000
1.4125 — — 440C I S44004
1.4197 — — 420 F Mod N —
1.4301 M N 304/304H N S30400
1,4305 N N 303 N S30300
T4310 0 I ~301/302 N RS
1.4401 P N 316 N S31600
1.4441 — — — — S31673
1.4542 — — 630 (17-4 PH) S17400
1.4543 — — XM-16 I S45500

a [ =identical; N = very similar, but not identical; W = bigger differences to EN 10088-1.

In Table 6, different types of hard metals are given which are commonly used to manufacture various
types of surgical instruments. To specify these hard metals, their hardness in Vickers is given.

© IS0 2016 - All rights reserved 9
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In Table 7, different grades of pure titanium and one titanium alloy are given. A reference to [SO 5§
ngly ISO 5832-3 is included to specify the quality required for surgical insttium
, similar references are given for ASTM standards.

and accord
Additionall

10

Table 6 — Hard metals

Reference letter Hardness
according to Designation Alloy type in Vickers
Table 2 IS0 6507-1
aa filler rod or solder pad Cobalt-Chrome-Tungsten 2650 HV 10
ab sinter plate Tungsten carbide cobalt- | 1 4 gy 19
binder
ac sinter plate Tungsten carbide nickel- | .1 1 gy 19

binder

Table 7 — Titanium

Refé¢rence letter ASTM B 265a,
agcording to implarlli(()luality impl::tT(rlality B 348 . Type
Table 3 standard quality
ba 5832-2 Grade 1 F67-Grl Grade 1 pure
bb 5832-2 Grade 2 F67-Gr2 Grade'? pure
bc 5832-2 Grade 3 F67-Gr3 Grade 3 pure
bd 5832-2 Grade 4 F67-Gr4 Grade 4 pure
bf 5832-3 F136 Grade 5 alloy

32-2
Ents.
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