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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 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.

The committee responsible for this document is ISO/TC 170, Surgical instruments.

This third edition cancels and replaces the second edition (ISO 7153-1:1991), which has been extended 
from stainless steels to metals and has been technically revised.

It also incorporates the Amendment ISO 7153-1:1991/Amd 1:1999.

ISO 7153 consists of the following parts, under the general title Surgical instruments — Materials:

—	 Part 1: Metals
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Surgical instruments — Materials —

Part 1: 
Metals

1	 Scope

This part of ISO  7153 specifies metals commonly used to manufacture various types of standard 
surgical instruments, including but not limited to those used in general surgery, orthopaedics and 
dentistry.

While this part of ISO 7153 is not intended for surgical instruments used in special applications, such 
as implantology and minimally invasive surgery, parts of it might be applicable to those instruments.

NOTE	 When selecting the grade of steel and the shape, dimensions and delivery conditions of the raw 
material for manufacturing surgical instruments, it is necessary to take into account factors, such as the design 
of the instrument or the production facilities of the manufacturer, that are not covered by this part of ISO 7153. 
For this reason, it is not intended, nor is it possible, for the information given in this part of ISO 7153 to remove 
the decision-making responsibility from the instrument manufacturer for selecting an appropriate raw product 
with suitable properties; nor is it intended to preclude the use of other types of steel in the manufacture of 
instruments, such as the use of carbon steel for cutting instruments. International Standards for surgical 
instruments, when published, can be observed when making this decision as they may contain additional or new 
information to be taken into account when selecting appropriate steel grades.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 5832-2, Implants for surgery — Metallic materials — Part 2: Unalloyed titanium

ISO  5832-3, Implants for surgery — Metallic materials — Part 3: Wrought titanium 6-aluminium 
4-vanadium alloy

ISO 6507-1, Metallic materials — Vickers hardness test — Part 1: Test method

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

EN 10088-1, Stainless steels — Part 1: List of stainless steels

ASTM B 265, Standard Specification for Titanium and Titanium Alloy Strip, Sheet, and Plate

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.

﻿

2� © ISO 2016 – All rights reserved

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 71

53
-1:

20
16

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


﻿

ISO 7153-1:2016(E)
﻿

Ta
bl

e 
1 

—
 F

ie
ld

s 
of

 a
pp

lic
at

io
n 

—
 S

ta
in

le
ss

 s
te

el

R
ef

er
-

en
ce

 
le

tt
er

 
fo

r 
Ta

bl
e 4

R
ef

e 
re

n 
ce

  
le

t 
te

r 
 

ac
co

r 
di

ng
  

to
  

IS
O

  
71

53
‑1

: 
19

91
 

(w
it

h 
dr

aw
n)

Su
rg

ic
al

 in
st

ru
m

en
ts

Co
m

po
ne

nt
s

el
ev

a-
to

rs
/

ra
sp

a-
to

ri
es

fo
r-

ce
ps

fo
r-

ce
ps

 
w

it
h 

w
ea

r 
pr

o-
te

c-
ti

on
 

(i
n-

se
rt

s 
or

 
co

at
-

in
g)

sc
is

-
so

rs

sc
is

-
so

rs
  

w
it

h 
w

ea
r 

pr
o-

te
c-

ti
on

 
(i

n-
se

rt
s 

or
 

co
at

-
in

g)

fo
r-

ce
ps

 
w

it
h 

bo
w

 
ha

n-
dl

es

fo
r-

ce
ps

 
w

it
h 

bo
w

 
ha

n-
dl

es
 

w
it

h 
w

ea
r 

pr
o-

te
c-

ti
on

 
(i

n-
se

rt
s 

or
 

co
at

-
in

g)

bo
ne

 
ro

n-
ge

ur
s

bo
ne

 
cu

t-
ti

ng
 

fo
r-

ce
ps

la
m

i-
ne

c-
to

m
y 

ro
n-

ge
ur

s

br
a 

nc
h 

 fo
r 

ce
ps

co
n 

ch
o 

to
 

m
es

sc
al

-
pe

ls
/

kn
iv

es

re
-

tr
ac

-
to

rs
pr

ob
es

ch
i 

se
ls

  
an

d 
 

go
u 

ge
s / 

cu
re

 
tt

es
 

/ 
bo

ne
 

cu
re

 
tt

es

m
al

-
le

ts

ne
e-

dl
e 

ho
ld

-
er

s

ne
e-

dl
e 

ho
ld

-
er

s 
w

it
h 

w
ea

r 
pr

o-
te

c-
ti

on (i
n-

se
rt

s 
or

 
co

at
-

in
g)

se
lf-

re
 

ta
i 

ni
ng

 
re

t 
ra

c 
to

rs
 

/ 
st

er
 

nu
m

-
sp

 
re

a 
de

rs

sp
 

ri
n gs

so
lid

 
ha

n-
dl

es

ho
l-

lo
w

 
ha

n-
dl

es

sc
re

w
s 

/r
iv

-
et

s/
gu

id
e 

pi
ns

a
B

X
X

Xa
Xa

X
Xa

X
X

X
X

X
X

X
X

X
Xa

X
X

X

b
A

X
Xa

X
Xa

X
X

X
X

Xa
X

X

c
D

X
X

Xa
X

X
X

X
X

X

d e
L

X
X

X

f
R

X

g
I

X
X

Xa
X

X
X

X
X

X

h
H

X
X

Xa
X

X
X

X
X

X

i
M

X
X

X
X

X

j
N

Xb
Xb

Xb
X

X
X

k
O

l
P

X
X

m o
X

X
X

X
X

p
G

+S
X

X
X

X
X

q
X

a 	
Fo

r i
ns

tr
um

en
ts

 w
it

h 
w

ea
r p

ro
te

ct
io

n 
ha

rd
ne

ss
 v

al
ue

s a
re

 o
nl

y 
ap

pl
ic

ab
le

 to
 th

e 
ca

rr
ie

r m
at

er
ia

l.

b 	
Fo

r b
en

da
bl

e 
sh

af
ts

.

© ISO 2016 – All rights reserved� 3

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 71

53
-1:

20
16

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


﻿

ISO 7153-1:2016(E)

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

Reference 
letter  

according  
to Table 1

Material number 
according to 

EN 10088–1:2014

Material  
short-term 

according to 
EN 10088–1:2014

Hardness 
in Rockwell (HRC) 

ISO 6508‑1

Hardness 
in Vickers HV5/

HV10a  
ISO 6507‑1

Steel grade

b 1.4006 X12Cr13 35 360 martensitic
e 1.4016 X6Cr17 N.A. N.A. ferritic
a 1.4021 X20Cr13 42 - 50 420 - 530 martensitic
b 1.4024 X15Cr13 40 - 48 400 - 500 martensitic
g 1.4028 X30Cr13 49 - 55 510 - 620 martensitic
c 1.4034 X46Cr13 50 - 58 530 - 675 martensitic
m 1.4037 X65Cr13 57 - 61 650 - 750 martensitic
d 1.4057 X20CrNi16–2 40 - 48 400 - 500 martensitic
e 1.4104 X14CrMoS17 30 310 martensitic
e 1.4105 X6CrMoS17 N.A. N.A. ferritic
q (1.4108)b X30CrMoN15–1 54 - 59 590 - 700 martensitic
p 1.4109 X70CrMo15 55 - 60 610 - 720 martensitic
f 1.4112 X90CrMoV18 52 - 60 545 - 720 martensitic
g 1.4116 X50CrMoV15 50 - 58 530 - 675 martensitic
h 1.4117b X38CrMoV15 50 - 58 530 - 675 martensitic
f (1.4121)b X22CrMoNiS13–1 48 - 54 500 - 600 martensitic
c 1.4122 X39CrMo17–1 50 - 58 530 - 675 martensitic
f 1.4123 X40CrMoVN16–2 52 - 57 560 - 660 martensitic

— 1.4125 X105CrMo17 54 - 60 590 - 720 martensitic
f 1.4197c X22CrMoNiS13–1 48 - 54 500 - 600 martensitic
i 1.4301 X5CrNi18–10 N.A. N.A. austenitic
j 1.4305 X8CrNiS18–9 N.A. N.A. austenitic
k 1.4310 X10CrNi18–8 N.A. N.A. austenitic
l 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 precipitation 
hardening

p 1.4543 X3CrNiTiNb 12–9 selectable selectable precipitation 
hardening

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.
c	 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.
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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 
ISO 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

Material  
number 

according to 
EN 10088–

1:2014

Reference letter 
according to 

ISO 7153‑1:1991 
(withdrawn)

Degree of  
similaritya to 

ISO 7153‑1:1991 
(withdrawn)

AISI-Type 
according to 

ASTM F 
899–12b

Degree of  
similaritya to 
ASTM F 899–

12b

UNS  
material 
number 

according to 
ASTM

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 S41000
1.4028 C I 420 B N S42000
1.4034 D I 420 C N S42000
1.4037 F I — — —
1.4057 — — 431 W S43100
1.4104 L N — — —
1.4105 L I 430 F N S43020

(1.4108) — — — — 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

1.4310 O I ~301/302 N S30100 
S30200

1.4401 P N 316 N S31600
1.4441 — — — — S31673
1.4542 — — 630 (17–4 PH) N S17400
1.4543 — — XM-16 I S45500

a	 I = 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.
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ISO 7153-1:2016(E)

Table 6 — Hard metals

Reference letter 
according to 

Table 2
Designation Alloy type

Hardness 
in Vickers 
ISO 6507‑1

aa filler rod or solder pad Cobalt-Chrome-Tungsten ≥650 HV 10

ab sinter plate Tungsten carbide cobalt-
binder ≥1 100 HV 10

ac sinter plate Tungsten carbide nickel-
binder ≥1 100 HV 10

In Table 7, different grades of pure titanium and one titanium alloy are given. A reference to ISO 5832-2 
and accordingly ISO  5832-3 is included to specify the quality required for surgical instruments. 
Additionally, similar references are given for ASTM standards.

Table 7 — Titanium

Reference letter 
according to 

Table 3
ISO  

implant quality
ASTM 

implant quality
ASTM B 265a, 

B 348 
standard quality

Type

ba 5832–2 Grade 1 F67-Gr1 Grade 1 pure
bb 5832–2 Grade 2 F67-Gr2 Grade 2 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
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