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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.
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Introduction

No known surgical implant material has ever been shown to be completely free of adverse reactions in
the human body. However, long-term clinical experience of the use of the material referred to in this
document has shown that an acceptable level of biological response can be expected when the material
is used in appropriate applications.
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Implants for surgery — Metallic materials —

Part 9:
Wrought high nitrogen stainless steel
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document specifies the characteristics of, and corresponding test methods for, Wioug
containing a mass fraction of 0,25 % to 0,50 % nitrogen for use in the manufatture
ants for which high levels of strength and corrosion resistance are required:

1 The mechanical properties of a sample obtained from a finished produetmade of this all
those specified in this document.

Normative references

titutes requirements of this document. For dated,references, only the edition cited

77, Steel and steel products — Location and preparation of samples and test pieces for mecha
104:2013, Steel and steel products — General technical delivery requirements
h43, Steels — Micrographic determination of the apparent grain size

3651-2, Determination of resistance to intergranular corrosion of stainless steels
tic,austenitic and ferritic-austenitic (duplex) stainless steels — Corrosion test in medid
ric acid

1967, Steel — Determination of content of non-metallic inclusions — Micrographic m
Hard diagrams

h892-1, Metallic.umaterials — Tensile testing — Part 1: Method of test at room temperaturé

Terms-and definitions

brms'and definitions are listed in this document.

£ 2 Requirements for other stainless steels for implants for surgery can’be found in ISO 5833-

ht stainless
of surgical

oy can differ

following documents are referred to in the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

nical testing

— Part 2:
containing

ethod using

[SO 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/

4 Chemical composition

4.1

Test samples

The selection of samples for analysis shall be in accordance with the provisions of ISO 377.
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4.2 Cast analysis

The cast analysis of the steel when determined in accordance with Clause 8 shall conform to the

relevant chemical composition specified in Table 1.

Table 1 — Chemical composition

Mass fraction

5 Micro

Element %
Carbon 0,08 maximum
SiHeon O F5HrascHrtT

Manganese 2,00 to 4,25
Nickel 9,0to 11,0

Chromium 19,5to0 22,0
Molybdenum 2,0to 3,0

Niobium 0,25t0 0,80

Sulfur 0,01 maximum
Phosphorus 0,025 maximum
Copper 0,25 maximwm

Nitrogen 0,25 to 0,50

Iron Balance
Residuals =

Each 0;I"’maximum

Total 0,4 maximum

Structure

5.1 Grain size

The austeni

5.2 Abse

The steel sh
in Table 6.

5.3 Inclu

The non-m¢

Lic grain size determined inaccordance with Clause 8 shall be no coarser than grain size No. 5.

nce of foreign phases

all have a structGre free from delta ferrite, chi or sigma phases, when examined as descifibed

sion content

tallic'inclusion content of steel, determined on representative billet or bar samples from

the heat, noft €xceeding 150 mm thickness, and specified in Clause 8, shall not exceed the limits givén in

Table 2.

NOTE General practice is to use electroslag remelted steel to comply with these cleanliness requirements
and to give other additional benefits.
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Table 2 — Inclusion content limits

9:2019(E)

. . Inclusion content
Type of inclusion . .
Thin Thick

A — Sulfides 1,5 1,5

B — Aluminates 2 1,5

C — Silicates 2 1,5

D — Oxides, globular 2,5 1,5

6 [orrosion resistance

The [steel shall be capable of passing the intergranular Monypenny Strauss corrosiemn-test specified in

Clause 8 when the test piece is heat-treated at 675 °C for 1 h and air-cooled prior tgthé test

7

7.1

The
ISO

7.2
The

accordance with the requirements of Tables 3, 4 oit5.

If anjy of the test pieces fail within the gaugelimits and do not meet specified requirements

piec

confprm only if both additional test pieces meet the specified requirements.

If a

fracture meets the requirements.lfthe percentage elongation after fracture does not meetre
the gest shall be discarded and aretest shall be performed.

All retests shall be carried put in accordance with the provisions of ISO 404:2013, 8.3.4.3.

not
trea

Ifantly of the retests fails'to meet the appropriate requirements, the product represented shal

Mechanical properties

Test pieces

selection and preparation of samples and test pieces for tensile testing shall be in accol
B77.

Tensile test
Lensile properties of the steel shall be tested in aceordance with Clause 8, and the result
bs shall be tested in the same manner for each failed test piece. The alloy shall be

fest piece fails outside the gauge’limits, the test is acceptable if the percentage elon

o conform tothis document. However, the manufacturer can, if desired, subject the mat
fment again,and resubmit it for testing in accordance with this document.

Table 3 — Mechanical properties of bars

rdance with

s shall be in

. two retest
deemed to

bation after

quirements

| be deemed
brial to heat

Cdndition Dia-meter Tensilestrensth Yield strength or Pfarcentage elonga-
or thickness 5 proof strength tion after fracture

d Rm Rpo,2 A

mm MPa MPa %

minimum minimum minimum

Annealed <80 mm 740 430 35

Medium hard <20 mma 1000 700 20

Hard <20 mma 1100 1000 10

a  QOther sizes may be furnished by agreement between the producer and the purchaser.
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