BSI BSx3531: PART%3 &0 MM 1L24bbL9 G27l424 5 A

BS 35631 :Part 3:1980

UDC 615.461.616.71-74 :(669.14.018.8 - 13+ 669.295 - 1 .

Surgical implants

Part 3. Specification for forged components made of
wrought stainless steel, wrought titanium
and of wrought titanium alloy

Implants
Partie 3. Spécification des eléments forgés: en acier inoxydable forgé,
en titane forgé et en alliage de titane forgé,

Chirurgische Implantate
Teil 3. Spezifikation fiir Scimiedeteile aus Edelstahl,
Titanium und Titaniumlegierungen

British Standards Institution Docungents

Document Sharing Hub

Full document details: BS 3531-3:1980


http://www.avadocuments.com/doc/bs-3531-3-1980
http://www.avadocuments.com/doc/bs-3531-3-1980

BSI BI%x3531:

5 35631 : Part 3: 1980

Contents Page
Foreword Inside front cover
Cooperating organizations Back cover
Spacification
Saction one. Scope and general
1. Scope 1
2, References 1
3. Definitions 1
4, Dimensions 1
5. Identification and delivery 1
Saotion two. Forged components mads of
wrought stainless steel
6. Material 1
7. Condition 1
8. Manufacture 1

Foreword

3S 3631 was first published in 1962 at the request of the
Duepartment of Health and Soclal Security {then the
Ministry of Health) as a result of reprosentations made by
the British Orthopaedic Assoclation. In 1968 a part revision
of BS 3631 : 1962 was issued as BS 3631 : Part 1 which
doalt with ail materials. Since then It has been felt
preforable to alter the format of the revision of BS 3631
and It Is now the intentlon to publish separate Parts that
incorporate requirements relevant to the design and
fabrication of motal surgical implants, including
components made of wrought austenitic stalnlass steel,
cast cobalt-chromium-molybdenum, wrought cobalt.
chromlium-tungsten-nickel alloy, wrought commercially
pure titanlum and wrought titanlum alloy.

Purts 1 to 4 Inclusive are now belng published and together
thuse four Parts supersede BS 3631 : 1962 and BS 3631 :
Purt 1 : 1968 which are therefora now withdrawn,

in preparing this Part cognizance has been taken of
proposals under consideration by the International
committee 1SO/TC 160, Implants for surgery.

The materlals spocified are those which are the most
suitable [n the light of present knowledge to provide
optimum machanical properties, corrosion resistance and
physlologlcal compatibliity with living tissues, All metals
will corrode or erode In the-body to a greater or lesser
oxtant depandent on the local conditions.

{n dotermining the cholce of material to be used in any
particular case, due regard should be paid to its mechanical
proporties, e.9. wrought titanlum is unsuitable for load
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1. Cold and warm worked forgings: mechanical
properties’

bearing surfaces that involve movement of mota!l on metal.

Surgical implants, including those specified in this standard,

should not be used again after removal from the patient.
The Parts of BS 3631 currently published are as follows.

Part 1, Specification for basic requirements: finish,
marking and packaging

Part 2. Specification for materials for metal surgical
Implants

Part 3. Specification for forged components made of
wrought stainless stee!, wrought titanium and
of wrought titanlum alloy

Part 4, Specification for castings made of cobait-
chromium-molybdenum alloy

Part 5. Specification for surgical bone screws of 4 mm,
3.6 mm and 3 mm,nominal sizes, countersunk
surfaces on bone plates, twist drlils, taps and
screwdrivers

Part 6. Specification for skeletal pins and wires

Part 7. Specification for acrylic bone cement

Part 8. Specification for caramic materials based
on alumina

Part 9, Specification for general requirements for
orthopaedic joint replacements

Part 10, Specification for classification, designation of
dimensions and general requirements for
partial and total hip joint replacements

Part 11. Specification for staples for use in

orthopaedic surgery
Part 12, Classification and designation of dimensions
for knee joint prostheses’

Further Parts are in course of preparation.

Other British Standards on subjects related to orthopaedic
surglical Implants are BS 3607, BS 4106 and DD 87,
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British Standard

Surgical implants

Part 3. Specification for forged components made of wrought stainless steel, wrought titanium and of

wrought titanium alloy

Section one. Scope and goneral
1. Scope

This Part 3 of BS 3631 specifies requirements for material
and fabrication, including quality control, of forged
components for surgical implants made of wrought
stainless stesl, wrought titanium and of wrought titanium
alloy,

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover,

3. Definitions

For the purposas of this Part of this British Standard the
definitions contained in BS 3631 : Part 2 and BS 2TA 100
shall apply, together with the following.

batch (lot), Forgings to the same pattern produced from
material from the same ingot during one continuous
production run, and where annealing is required, annealed
together.

4, Dimensions

The forgings shall meet the required dimensions and
tolerances on the relevant drawing.

6. ldentification and delivery

6.1 The forgings shall be parcelled in batches or lots and
suitably packaged to protect parts in transit,

6.2 To each parcel there shall be attached a durable label
on which the following information shall be marked.

(a) Neme or identification symbol of the manufacturer
of the forgings,

(b) Number of forgings.
{c) Batch number,
(d) Number of this British Standard, i.e, BS 3631/3."

6.3 Each delivery shall be accompanied by a release
certificate stating as a minimum:

{a) order number of the purchaser;

{b) test report of each batch or lot;

{c} batch and ingot number;

{d) number of the forgings and thelr design reference;
(o) delivery date;

(f} number of this British Standard, i.e. BS 3631/3,

Section two, Forged components made of wrought
stainless steel

6. Material

Forgings shall be made from forging stock which complies
with the requirements of BS 3531 : Part 2,

7. Condition

7.1 The forgings may be supplied in the fully annealed
condition or in the as-forged condition as required by the
purchaser, The purchaser shall state in which condition the
forgings are required,

NOTE, There is insutficlent clinical evidence at this stage to specify
requirements for working and the condition of stalntess steel to
provide components which have optimal properties for all
requirements in clinicel practice,

7.2 All forgings shall be descaled and pickled before
delivery,

8. Manufacture

8.1 Forging schedule, A forging schedule giving all
relevant details of the production, processing, inspection
and testing of the forgings shall be provided with each
batch,

8.2 Haating of forgings. All heating of forgings shall be
carried out in a suitable atmosphere which shall not cause
any delaeterlous effects to the forgings,

9. Grain flow

9.1 One sample taken at the beginning of production of
each new design of forging shall be sectioned and etched
to reveal the grain flow, Subsequently, unless otherwise
agreed with the purchaser, at least one forging shall be
checked when the dies are re-cut or changed, or when

there s asignificant change in the forging condition,  / l \
9.2 The grain flow shall comply with the requiroments of

the forging drawing.

9.3 Should a sample fail to meet the requirements of 9.2
a further three samples shall be examined and, if any one
of these fails, the batch shali be deemed not to comply
with the requirements of this standard.

10. Metallographic examination

10,1 One sample specimen taken at the beginning of
production of each new design of forging shall be sectioned,
prepared and etched to reveal the microstructure. If the

*Marking BS 3831/3 on or in relation to a product is a claim by the manufacturer that the product has baen manufactured in accordance
with the requirements of the standard, The accuracy of such a claim is therefore the manufacturer’s sole responsibility, Enquiries a1 to the
avallabliity of third party certification to support such claims should be sddrested to the Director, British Standards Institution, Maylands
Avenue, Hemal Hempstead, Herts HP2 45Q in the case of certification marks administeted by BS| or 1o the sppropriate authority for other

certification marks.
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?herﬁh;ser requires the forging in the annealed condition, it
¢ annealed prior to examination,

:g); ashce of not less than 6 mm thickness shall be taken
dran e sample specimen according to the forging
of BS 4 and prepared In accordance with the requirements
3531 : Part 2, The grain size shall be not larger than
slﬂnqard grain size 4 measured in accordance with the
.mqmrements of BS 4490 and the carbide netwark shall be
in acco.rdance with the requirements of BS 3531 : Part 2.
Any failure to meet these requirements shall result in the

ba“’h. being deemed not to comply with the requirements
of this standard,

11. Mechanical testing of forgings

11.1 At least one sample specimen for tensile testing shall
be selected from the first 260 and subsequently at least
one from every 1000 In a batch of forgings, subject to at
_.luusl three sample spucimens being tested from each batch.
The test plece shall be prepared from the sample according
to the forging drawing. However, if the dimensions of the
forging are such as to make it impracticable to prepare a
tensile test spacimen, a hardness test shall be substituted.

11.2 The tensile test piece shall be prepared and tested in
accordance with the requirements of BS 18,

11.3 The 0.2 % proof stress shall be obtained from an
accurately determined load-extension or stress-extension
diagram, The test plece shall be broken in tension and the
tensile strength and elongation shall be recorded.

11.4 Unless otherwlse specified in the British Standard for
the particular Implant (whera this exists), the mechanical
properties of test pleces selected from hot-forged or
fully-annealed forgings and prepared and tested in
accordance with 11,1, 11.2 and 11.3 shall be those given

In table 3 of BS 3631 : Part 2 : 1980.

Table 1. Cold and warm worked forgings : mechanical properties
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12.2 1% of each batch of descaled and pickled forgings
shall be ground along the flashline and subjected to a dye
penetrant test complying with the requirements of

BS 4124 : Part 3. The forgings shall be free from harmful
defects.

12.3 Any failure to meet the requirements of 12.2 sha_ll
necessitate the testing of each forging from that batch In
accordance with the requirements of 12.2 and each _
specimen shall be accepted or deemed not to comply with
the requirements of this standard accordingly.

13. Intergranular corrosion test

13.1 One sample shaii be iaken ffom g3c

A
finished forgings. It shail be tested in accordance with \
BS 6903 : 1980 and shall comply with clause 10 of that

standard, Forgings made of steels of compositions B,Cand D B
<hall be heated at 660 °C for 30 min and allowed to cool toA

ambient temperature prior to testing, but shall otharwise
undergo no further heat troatment prior to testing.
Forgings made of steel of composition A shall not be so
heated prior to testina.’

13.2 Faiture to meet the requirements of 13.1 shall result
in the testing of a further three specimens from the same
batch, If one of the three specimens does not satisfy the
test, the batch shall be deemed not to comply with the
requirements of this standard. |

&

h batch or lot of

14. Magnet test

Each finished forging shall be subjected to a magnet test
to be agreed with the purchaser to ensure freedom from
obviously ferro-magnetic rogue steel forgings such as
ferrite and martensitic steel,

Section three. Forged components made of
wrought titanium and of wrought titanium alloy

16. Materials

The forgings shall be made from forging stock which
complies with the requirements of wrought titanium a-

660 min,
466 min,

Tonslle strength, N/mm? *
0.2 % proof stress, N/mm?

Elongation, % {on gauge length of
/J 5.66/S, 1)

20 min. for 0,2 %-proof stress

650 N/mm? to 700 N/mm?

16 min, for 0.2 % proof stress

701 N/mm? to 800 N/mm?

10 min. for 0.2 % proof stress greater
than 800 N/mm?

titanium alloy forging stock of grade T6 and grade TA1

of BS 3631 : Part 2, t

11,6

Unless otherwise specified in the British Standard for the
particular implant (where this exists), the mechanical

| properties of test pleces selected from cold or warm
/A\worked forgings shall be as given in table 1.

T Where possible, the test niece shall be taken from the
reglon of expected maximum bending stress encountered
in servicy and the reglon shall be indlcated on the forging
drawling.’

Any failure of a sarnple to meet these requirements shall
nocessitato the testing of 10 further samples from the
same bateh, All spocimens shall meet the required
mechanical proparties for the batch to be accepted,

12, Freedom from defects
12.1 Each descaled and pickled forging shall be free from
harmful defects when examined in accordance with either
{a) of {b) as follows:
| {a) a dye penetrant test complying with the requirements
of BS 4124 : Part 3; or
{b) visual axamination using x2 magnification.’

+1 N/mm? = 1 MPa,
tWhere 5, s the cross-sectional srea (in mm?), )

16, Manufacture

16.1 The forge master shall provide a forging schedule
giving all relevant details of the production, processing,
inspaction and testing of the forgings as agreed by the
purchaser,

16.2 All heating for forging shall be carried out in an
oxiuizing atmosphere which minimizes pick-up of
hydrogen, The heating for forging and the forging
temperatures shall be controlled to avoid overheating
which can result In reduction of the fatigue life of a
component,

16.3 The forgings made from titanium grade T6 shall be
annealed by heating uniformly at a temperature of
676 + 10 °C and holding for 1 h, The forgings shall be

cooled in air,

164 The forgings made from titaniumgrade TA1shall be A
annealed by heating uniformly at a temperature of 700 +

10 °C and holding for 2 h, The forgings shall be cooled in

air,

16.6 Sufficient material shall be removed from all the A
surfaces of the forglng after each forging operation snd

after final annealing of the component (see clause 20) to

ensure removal of all oxide from the surface of the forging,
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