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Foreword

ISO (the Intgrnational Organization for Standardization) is a worldwide
federation of pational standards bodies (ISO member bodies). The work of
preparing Intgrnational Standards is normally carried out through ISO

technical com

ittees. Each member body interested in a subject for which

a technical cpmmittee has been established has the right to be rep-

resented on t
non-governme
collaborates (
(IEC) on all m4

at committee. International organizations, governmental and
ntal, in liaison with 1SO, also take part in the work. ISO
losely with the International Electrotechnical Commission
tters of electrotechnical standardization.

Draft Internaﬂiﬁonal Standards adopted by the technical committees are

circulated to
Standard requ
a vote.
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e member bodies for voting. Publication as an International
ires approval by at least 75 % of the member bodies casting

btandard 1SO 5832-3 was prepared by Technical.Committee
mplants for surgery, Subcommittee SC 1, MateFials.

edition cancels and replaces the\Jsecond edition

DI0), which has been technically revised:

sists of the following parts, underthe general title Implants
Metallic materials:

rought stainless steel

nalloyed titanium

yrought titanium 6-aluminium 4-vanadium alloy
obalt-chromitm-molybdenum casting alloy
Vrought ¢obalt-chromium-tungsten-nickel alloy

Vrought cobalt-nickel-chromium-molybdenum alloy

Part 7: F

rgeable and cold-formed cobalt-chromium-nickel-molyb-

denum-iron alloy
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—  Part 9: Wrought high nitrogen stainless steel
—  Part 10: Wrought titanium 5-aluminium 2,5-iron alloy
—  Part 11: Wrought titanium 6-aluminium 7-niobium alloy

—  Part 12: Wrought cobalt-chromium-molybdenum alloy
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Introduction

No known surdical implant material has ever been shown to cause absol-
utely no adverge reactions in the human body. However, long-term clinical
experience of the use of the material referred to in this part of ISO 5832

has shown thatlan acceptable level of biological response can be expected,
when the material is used in appropriate applications.
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1 Scope

This pa
of, and

titanium
4-vanadi
manufad

NOTE 1

t of ISO 5832 specifies the characteristics
corresponding test methods for, the wrought
alloy known as titanium 6-aluminium
um alloy (Ti6-Al 4-V alloy) for use in the
ture of surgical implants.

The mechanical properties of a sample obtained

from a fimished product made of this alloy may not necéss-

arily conm

ISO 5833.

2 Nor

The foll
through
this part
editions
to revisi
part of
possibili
standard
maintain

ply with the specifications given in this part of

mative references

owing standards contain provisions which,
reference in this text,/constitute provisions of
of ISO 5832. At-the time of publication, the
indicated were valid. All standards are subject
bn, and parties to agreements based on this
SO 5832 are encouraged to investigate the
y of applying the most recent editions of the
s indicated below. Members of IEC and I1SO

registers of currently valid International

1ght titanium 6-aluminium 4-vanadium alloy

3 Chemical composition

The heat/ingot analysis of a representafive sample of

the\-alloy when determined
clause 6 shall comply with the chemic
specified in table 1.

NOTE 2 Ingot analysis may be used for
chemical requirements except hydrogen.

in acdordance with

hl composition

determining all

The analysis of hydrogen shall be carriefd out after the
final heat treatment and final surface tratment.

Requirements for the major and mi

hor elemental

constituents for titanium 6-aluminiumh 4-vanadium

alloy are listed in table 1.

Table 1 — Chemical compos1tion

Standard

S.

ISO 6892:1984, Metallic materials — Tensile testing.

ISO 7438:1985, Metallic materials — Bend test.

ETTCY Publication 2, 1979, Microstructural standards
for a + B titanium alloy bars2).

1) European Titanium Producers’ Technical Committee (ETTC).

Element Composiiional limits
% [m/m)

Aluminium 5,5106,75
Vanadium 3,5t0 4,5
Iron 0,3|max.
OxXygen U, 2 max.
Carbon 0,08 max.
Nitrogen 0,05 max.
Hydrogen 0,015 max.1
Titanium Balance
1) Except for billets, for which the maximum hydrogen content
shall be 0,010 % (m/m).

2) Available commercially from: Deutsche Titan GmbH, Essen, Germany and IMI-Titanium Ltd., Birmingham, UK. This infor-
mation is given for the convenience of users of this part of ISO 5832, and does not constitute an endorsement by ISO of these

products.
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4 Microstructure

The microstructure, when examined as indicated in
table 3, shall be alpha + beta globular, and shall
correspond to photomicrographs A1 to A9 in
ETTC Publication 2 for annealed material.

5 Mechanical properties

© ISO

NOTE 3 However, the manufacturer may re-heat-treat the
material and resubmit it for testing in accordance with this
part of 1SO 5832. In this case, all parts should be heat-
treated in the same fashion.

5.2 Bending

Titanium alloy sheet and strip, when tested in ac-
cordance with clause 6, shall not show any cracking
on the outside surface of the test piece.

5.1 Tensile

The tensile properties of the alloy, when tested in

accordance
values specifi

ith clause 6, shall comply with the

in table 2.

Should any of jthe test pieces not meet the specified
r should they break outside the gauge

requirements,

6 Test methods

The test methods used in determining compliance
with this part of ISO 5832 shall be those piven in
table 3.

limits, two further test pieces representative of the
same batch shall be tested in the same manner. The
alloy shall be deemed to comply only if both additional
test pieces meet the specified requirements.

Representative test pieces for the determination of
mechanical propertiesyshall be prepared in acdordance

with the provisions’of ISO 6892.

Table 2 — Mechanical properties of wrought titanium 6-aluminium 4-vanadium alloy in annealed condition
Proof stress of Percentage
Tensile strength nonproportional elongation after
Form elongation fracture?) Mandrel diamgter for
of alloy Rm Rp6,2 A bend te:
min. min. min.
MPa MPa
Sheet and strip 860 780 8 10 12
Bar3) 860 780 10 not applicaple
1) Gauge length =565 JEO— or 50 mm, whére, S, is the original cross-sectional area, in square millimetres.
2) t = thicknesg of the sheet or strip.
3) Maximum digmeter or thickness = 75 mm.

Table 3 — Test methods

Chemical composition

3

Test method

Parameter I Relevant clause l

Recognized analytical procedures
(ISO methods where these exist)

Microstructure 4 ETTC2
Mechanical properties
Tensile strength ISO 6892
Proof stress of nonproportional elongation ISO 6892
Percentage elongation ISO 6892
Bending ISO 7438

Bend the sheet or strip through an angle of
105° around a mandrel of the diameter speci-
fied in table 2.
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