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Foreword

This British Standard has been prepared at the request of the Aerospace 
Industry to provide a series of copper beryllium crinkle washers, having a range 
of alternative finishes, suitable for aerospace applications. It is based upon 
BS 3401, “Beryllium copper crinkle washers”, and differs from that specification 
in that it lists a range of washers in current use together with their part or code 
numbers.
This standard makes reference to the following publications:
British Standards
BS 427, Methods for Vickers hardness test — Part 1: Testing of metals.
BS 2870, Schedule of rolled copper and copper alloys. Sheet, strip and foil.
Ministry of Technology
D.T.D. 904, Process specification for cadmium coating1).
D.T.D. 919, Process specification for silver or nickel coating1).
D.T.D. 924, Process specification for tin coating1).
A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
pages 1 and 2 and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inside front cover.

1) Obtainable from H.M.S.O.
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ii © The British Standards Institution 2012

This British Standard is published by BSI Standards Limited, under licence 
from The British Standards Institution.

BS SP 134 to SP 138:1968+A1:2012 supersedes BS SP 134 to SP 138:1968, 
which is withdrawn. 

Text introduced or altered by Amendment No. 1 is indicated in the text by tags 
. Minor editorial changes are not tagged.

CAUTION. BS SP 135 washers have cadmium as a plating material, which has 
been restricted and/or banned for use in many countries owing to environmental 
and health concerns; it should not be used in new product designs. Local officials 
should be consulted about any concerns on the use of cadmium-plated parts.

BS 1872, Specification for electroplated coatings of tin

BS EN 1652, Copper and copper alloys – Plate, sheet, strip and circles for general 
purposes

BS EN 1654, Copper and copper alloys – Strip for springs and connectors

BS EN 2133, Cadmium plating of steels with specified tensile strength ≤ 1450 
MPa, copper, copper alloys and nickel alloys

BS EN ISO 6507-1, Metallic materials – Vickers hardness test – Part 1: Test 
method

Def Stan 03-19, Electro-Deposition of Cadmium

Def Stan 03-9, Process specification for silver plating 

Def Stan 03-10, Process specification for nickel plating

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from legal 
obligations.
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1 Scope
This standard specifies dimensions, tolerances and
general requirements for a series of copper
beryllium crinkle washers suitable for use with
screwed fasteners ranging from 0.060 in 
(Unified No. 0) to 0.750 in nominal diameter. It
provides for natural finish, BS SP 134; cadmium
coating, BS SP 135; silver coating, BS SP 136; nickel
coating, BS SP 137; and tin coating, BS SP 138.
NOTE The values stated in British units are to be regarded as
the standard and the metric equivalents are approximate. More
accurate conversions should be based upon the data in BS 350,
“Conversion factors and tables”.

2 Nomenclature
For the purposes of this British Standard the
washers shall be known as “Copper beryllium
crinkle washers”.

3 Material
Washers complying with this specification shall be
manufactured from material conforming to 
BS 2870, designation CB 101, such that after
suitable heat treatment they shall have a hardness
in the range 350 HV to 380 HV, when tested in
accordance with the provisions of BS 427.

4 Finish
Washers complying with these British Standards
shall be finished as specified in Table 1.

5 Freedom from defects
The surfaces of the washers shall be clean, smooth
and free from scale or harmful defects.

6 Dimensions
The dimensions of the finished washers in the
unplated condition shall be in accordance with
Table 3.

7 Identification
7.1 The washers shall be identified for ordering
purposes by the relevant British Standard number
(see Table 1) and the appropriate part number or
code letter (see Table 3), for example a self-coloured
washer for a 0.25 in diameter fastener would be
identified as BS SP 134E.
7.2 The British Standard number and code letter
shall not be applied direct onto the washers, but
they shall be marked on the labels or parcels
containing washers complying with this 
British Standard.

8 Closing test for permanent set
Sample washers shall be selected from batches in
accordance with Clause 9. The samples shall be
completely closed: on release of the pressure the
overall height of each washer shall be not less than
twice its sectional thickness. This application and
removal of pressure shall then be repeated
twenty times in quick succession, after which the
overall height of the washer shall not have been
reduced to less than 1.8 times its sectional
thickness.

9 Sampling procedure
9.1 Definition of a batch. For the purpose of this
standard a batch shall consist of a number of
washers of the same size made from material of the
same strip (or cast).
9.2 Sampling size. For the test specified in
Clause 8, a sample shall be selected in accordance
with Table 2.
9.3 Testing samples. The samples selected shall be
given the test specified in Clause 8 and if there are
no failures the batch shall be accepted.
9.4 Repeat tests. Should not more than 20 % of the
first sample fail to pass the test in Clause 8 a repeat
test may be carried out on a new sample of the same
size. If all the washers in this second sample pass
the test then the batch shall be deemed to comply
with the standard.
9.5 Rejection. If more than 20 % of the first sample
or any of the second sample fail to pass the test, then
the batch shall be deemed not to comply with the
standard. 

Table 1 — Finishes 

Table 2 — Batch sampling sizes

BS No. Finish

BS SP 134 Self coloured

BS SP 135 Cadmium coated to DTD 904

BS SP 136 Silver coated to DTD 919

BS SP 137 Nickel coated to DTD 919

BS SP 138 Tin coated to DTD 924

Batch size Sample

1–500
501–5 000 

5 001–20 000
20 001 and over

5
10
20
50
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Washers conforming to this specification shall
be manufactured from material conforming to 
BS EN 1652, designation CW101C, or BS EN 1654,
designation CW101C, such that after suitable heat
treatment they shall have a hardness in the range
350 HV to 380 HV, when tested in accordance with
the provisions of BS EN ISO 6507-1.

4 Protective finish
Washers conforming to these British Standards
shall be finished to the latest issue of the
standards specified in Table 1.

BS No.      Protective finishes

BS SP 134 Self coloured 
BS SP 135 Cadmium coated to Def Stan 03-19 or 

BS EN 2133 
BS SP 136 Silver coated to Def Stan 03-9 
BS SP 137 Nickel coated to Def Stan 03-10 
BS SP 138 Tin coated to BS 1872 Cu/Cu/Sn/8/m

identified as SP134E.
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BSI — British Standards Institution
BSI is the independent national body responsible for preparing 
British Standards. It presents the UK view on standards in Europe and at the 
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of 
British Standards should make sure that they possess the latest amendments or 
editions.

It is the constant aim of BSI to improve the quality of our products and services. 
We would be grateful if anyone finding an inaccuracy or ambiguity while using 
this British Standard would inform the Secretary of the technical committee 
responsible, the identity of which can be found on the inside front cover. 
Tel: 020 8996 9000. Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures 
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be 
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the 
BSI implementation of those that have been published as British Standards, 
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and 
international standards through its Library and its Technical Help to Exporters 
Service. Various BSI electronic information services are also available which give 
details on all its products and services. Contact the Information Centre. 
Tel: 020 8996 7111. Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments 
and receive substantial discounts on the purchase price of standards. For details 
of these and other benefits contact Membership Administration. 
Tel: 020 8996 7002. Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the 
UK, of the publications of the international standardization bodies. Except as 
permitted under the Copyright, Designs and Patents Act 1988 no extract may be 
reproduced, stored in a retrieval system or transmitted in any form or by any 
means – electronic, photocopying, recording or otherwise – without prior written 
permission from BSI.

This does not preclude the free use, in the course of implementing the standard, 
of necessary details such as symbols, and size, type or grade designations. If these 
details are to be used for any other purpose than implementation then the prior 
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing 
agreement. Details and advice can be obtained from the Copyright Manager. 
Tel: 020 8996 7070.
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