bsi
Slo ..making excellence a habit”

Please be aware that this PDF has been
created from the original hardcopy
document, which might not be in good
condition and so the PDF might reflect
this.

BSI Group T: +44 20 845 086 9001 British Standards Limited
389 Chiswick High Road F: +44 20 8996 7400 Registered in England no: 07864997 o \A‘plﬂe&%spts
London, W4 4AL cservices@bsigroup.com Registered address: 389 Chiswick High Road v

o . o LN ?N"PE‘(BP’]‘EE'”Q Hub
United Kingdom bsigroup.com London, W4 4AL, United Kingdom

Full document details: BS 1726-1:1964


mailto:cservices@bsigroup.com
http://www.avadocuments.com/doc/bs-1726-1-1964
http://www.avadocuments.com/doc/bs-1726-1-1964

GUIDE TO THE
DESIGN & SPECIFICATION OF

COIL SPRINGS

Part 1

Helical Compression Springs

B.S. 1726 : Part 1: 1964

Price 12/~ net

BRITISH STANDARDS INSTITUTION

4
INCORPORATED BY ROYAL CHARTER

" BRITISH STANDARDS HOUSE, 2 PARK ST., LONDON, w.1

TELEGRAMS: STANDARDS LONDON Wi ‘ TELEPHONLE:; 01-629 9000 7

RS E TR



http://www.avadocuments.com/doc/bs-1726-1-1964
http://www.avadocuments.com/doc/bs-1726-1-1964

B.S. 1726 : Part 1 b 1964

y

Twis BrimisH STANDARD, having been approved by the
Mechanical Enginecring Industry Stancards Committee and
endorscd by the chairman of the Engineering Divisional
Council, was published under the authority of the General
Council on 1st January, 1964.

First published, March, 1951,
First revision, January, 1964,

The Institution desires to call attention to the fact that this
British Standard dees not purport to include all the necessary
prows:ons of a contract, ‘
.

In order to keep abreast of progress in the industrig‘ié con-
cerned, British Standards are subject to periodical”review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the conimittees charged
with the revision of the standards to which they refer,

A complete list of British Standards, numbering over 4000,
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the Institution’s
Yearbook, price 15s.

This standard makes reference to the following British
Standards: ‘

B.5. 384. Hard drawn phosphor bronze wire.

B.S. 1408, Hard drawn steel wire for springs.

B.S. 1429. Annezled steel wire for oil-hardened and tempered
springs.

B.S. 2056. Rust, acid and hcat resnstmg steel wire for sprmgs

B.S. 2786, Round hard drawn brass wire for sprmgs.

B.S. 2803. Oil hardened and tempered steel wire for springs
for general engineering purposes.

B.S. 3189, Phosphate (reatment of iron and steel for protec-

tion against corrosion.

British Standards are revised, when nccessary, by the issue
euher of amendinent slips or of revised editions. It is impor-
tant that users of British Standards should ascertain that -
they are in possession of the latest amendments or editions.

The following B.S.1, references relate to the work on this standard:
Committee reference MEE/105 - Draft for comment D 62/5441

jcuments:



http://www.avadocuments.com/doc/bs-1726-1-1964
http://www.avadocuments.com/doc/bs-1726-1-1964

B.S. 1726 : Part 1 : 1964

CONTENTS
Page
Co-operating organizations 5
Foreword : 6
. Scope .7

SECTION ONE : RECOMMENDATIONS FOR THE
DESIGN OF HELICAL COMPRESSION SPRINGS

. 2. Functional classification
' 3. Dimensions
4. Spring specification ‘ 10
5, Length and diamecter 10
6. Loading 11
. 7. Stress : 11
' 8. Pre-stressing 11 .
9. Shot-peening ' ; _ 11 ;
: 10. Protective coating _ ' 1] I
SECTION TWO : TESTS
; ' 11, Load testing—load tolerances 11
12. Dimensional control 12
g 13. Free-working tests 12
;&w 14, Straightness and end-squareness 13
( 15. Compression test 13
i 16. Cramp test 13
. ‘ 17. Materials and hardness 3. w .
b ‘ '

;‘ H
b : APPENDICES oy
, I A. Dimensional and loading tolerances 14
. I Et . B. Methods of calcutation .18

C. Terms and definitions relating to helical
compression springs

T T L0l P


http://www.avadocuments.com/doc/bs-1726-1-1964
http://www.avadocuments.com/doc/bs-1726-1-1964

B.S. 1726 : Part 1 : 1964

. TABLES

1. Values of y for rectangular section springs
2. Values of A, for rectangular section springs

3. Transverse stability — values of critical
relative deflection

FIGURES

I. End coil formation
2, Rectangular section - design chart for rate
3, Rectangular section ~ design chart for stress

4. Transverse stability — values of factor € for
various end conditions

5. Transverse stability - critical relative deflection
(m = %-1)

6. Transverse stability - critical relative defiection
(m=1-5)

7. Transverse loading



http://www.avadocuments.com/doc/bs-1726-1-1964
http://www.avadocuments.com/doc/bs-1726-1-1964

B.S. 1726 : Part 1 ;: 1964

CO-OPERATING ORGANIZATIONS

The Mechanical Engincering Industry Standards Committee,
under whose supervision this British Standatd was prepared,
consists of representatives from the following Government
departments and scientific and industrial organizations:

Admiralty
Air Ministry
Associated Qffices’ Technical Commitiee
Association of Consulting Engincers (Incorporated)
Associntion of Mining Electrical and Mcchanical Engineers
British Chemical Plant Manufacturers® Association
British Compressed Air Socicty
British Electrical and Alliecd Manu(lacturers’ Association
British Gear Manufacturers’ Association
*British Internal Combustion Engine Manufacturers’ Association
British Iron and Steel Federation -
*British Mechanical Engineering Federation
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Electricity Council, the Generating Board and the Area Boards in England
and Wales
Engineering Equipment Users® Association
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Institute of Marine Enginecers
Institute of Petroleum
Institution of Civil Engincers
Institution of Gas Engincers
Institution of Heating and Ventilating Engineers
Institution of Mechanical Engineers
Institution of Mechanical Enginecrs (Automobile Division}
*Institution of Production Engineers
*Locomaotive and Allied Manufacturers® Association of Great Britain
*London Transport Board
Machine Tool Trades Association.
Ministry of Labour (H.M. Factory Inspectorale)
Ministry of Power
Ministry of Public Building and Works
Ministry of Transport
National Coal Board
National Physical Laboratory (D.S.LR.}
Radio Industry Council
*War Office

The Government departments and scientific and industrial
organizations marked with an asterisk in the above list, togsther
wilh the following were directly represented’on the committee
entrusted with the preparation of this British Standard:

Association of British Railway Carrizge and Wagon Manufacturers
British Internal Combustion Engine Research Association

British Valve Manufacturers® Association

National Federation of Scale and Weighing Machine Manufacturers
Radio and Electronic Component Manufacturers’ Federation
Society of Motor Manufacturers and Traders Litd.

Spring Manufacturers’ Research Association )
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BRITISH STANDARD GUIDE TO
THE DESIGN AND SPECIFICATION
OF COIL SPRINGS

Part 1. Helical Com’bression‘ Springs

- FOREWORD

This British Standard forms Part 1 of the revision of B.S. 1726 which was first
published in 1951 as a guide to the method of specifying helical compression
springs. The revision has primarily been carried out to incorporate much of the

essential information for general spring design previously available from the -
A.D.E. Designh Data Sheets, which are no longer obtajnable from H.M..

Stationery Office. Attention is however drawn to the fact that the Spring Manu-
facturers’ Research Association has obtained copylight permission to republish
these data sheets in an up-to-date form.

The opportunity has also beén taken to bring the standard into line with
modern practice, and it is proposed that further parts of the standard will cover
helicai tension and torsion springs.

The main purpose of this standard is to clarify the dimensional specification -

of a spring by the designer, so that the manufacturer and the inspector will give
him not only no less than he requires, but no more. Since a coil Spring can be
completely specified by the four dimensions of wire diameter or cross section,
coil diameter, free length and number of coils, the specification of loading
requirements might appear redundant. It is desirable however, to allocate sizes
and tolerances by reference to those features which are of direct importance to
the functioning of the particular assembly, This clarifies the requirements and
leads to the largest manufacturing tolerances. If the specification of a spring
whether by a drawing or a written specificztion is not accurately drafted, the
designer may not get exactly what he wants. On the other hand, it may frequently
happen that he obtains more than he actually requires and this may be wasteful
not only of material but also of manufacturing and inspection costs.

This standard is concerned with the decision as to which dimensions require
tolerances and what the extent of the tolerances should be, It is not concerned
with the drawing statement. However, it is recommended that the spring data
should be presented in tabular form, distinguishing between those which are
mandatory and those which are given for the information of the manufacturer
and/or the inspector and which are to be regarded as auxiliary.

In a correctly drafted specification of a spring. some indication of the duty
of the spring will be apparent, but in order to assist the manufacturer as far as
possible, the designer should state the purposes for which the spring is intended-

. .
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as the simplest way of drawing aticntion to his principal requirements and, for
cxample, the duties at elevated temperature,

In order to avoid placing on the manufacturer and inspector more work
than is required to produce a spring that is adequate for the purpose intended,
springs are graded in four categories in this British Standard. These categories
range from the spring in which the performance is inferred from the dimensions,
to the spring in which constant and accurate rate is the first consideration and
has to be proved by inspection, The first category covers a considerable variety
of springs, mainly light springs, which are in common use. In the fourth category-
are dynamometer springs and balancing springs. The category of any particular
spring will be apparent when the designer sets down those requirements of e
spring which are important functionally.

For the purposes of this standard * light * and lieavy ' springs.are defined
as follows: :

*Light " springs are regarded as those made from material below about

% inch in diameter or 34 inch X 14 inch in section. .

* Heavy ” springs are made from material above these sizes.

The main difference lics in whether cold or hot coiling is appropriate but
the dividing line between * light * and * heavy * springs depends tc some extent
on the design and material of the spring.

The following appendices are included in this standard:

Appendix A, Dimensional and loading tolerances,

Appendix B, Methods of calculating rate, maximum shear stress,
natural frequency, etc. v

Appendix C, Glossary of terms and definitions relating to coil springs
(seec Notes). ‘

NOTE |. Some of the more important definitions are repeated and explained, where re-
quired, in the text of this standard. : .

NOTE 2, In place of the customary, but incorrect use of the pound as a unit of force, the
unit called a pound force (abbrevidtion Ibf) has been used in this standard. It is the orce
which, when ncting on a mass of on¢ pound, gives it an acceleration cqual to that of standard
gravity, Similar considerations apply in the case of tonf. .

GUIDE
SCOPE ' .

1, This British Standard applies to the following classes of helical compression
springs: : : -
a. Hot coiled springs, hardened und tempered after coiling.

b. Cold coiled springs, not hardened and tempered after coiling.

¢. Cold coiled springs, hardened and tempered after coiling, ,

Although most springs are made of steel, the recommendations also apply ~
in general, tc springs made from other materials. oo
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SECTIéN ONE : RECOI\JNIENDATIONS FOR«THE-DESIGN
OF HELICAL, COMPRESSION SPRINGS

FUNCTIONAL CLASSIFICATION

‘ 2. It is recommended that the designer should classif Yy every spring in one of
) the following categories, which are arranged to avoid unnecessary requirements:

; Category I Springs for which load measurements are nrot required.
. Category II.  Springs for which one load/length measurement is required.

o 3 Category I11. Springs for which two or more load/length measurements are
i required.

. L ‘ | Category IV. Springs for which measurement of rate is rcciuircd.

NOTE. Sq'f;e information on the drawing specification as to the kind of functional operation
to which *he spring will be subjected would be helpful to the manufacturer and inspector

)
,
{7

0 o DIMENSIONS

3. The main dimensional particulars of a spring which may be required in the
spring statement are:

a. Nominal wire or bar diameter, for circular sections; or width (radial) -
. and height (axial) of cross-section for rectangular sections. :

b. Coil diameter, as defined in Clause 5.
¢. Form of end coils required.

NOTE. The spring with closed and ground end coils is the type prevalently used. This end
‘ .. coil formation is produced by bringing the end of the wire or bar In contact with the next
‘o Y . : coil end by grinding the spring end so that at least three quarters of a coil present o plane
R : surface perpendicular to the spring axis, and the thickness of the wire or bar section is gradu-
LN ally reduced to about cne quart?r at the end. The end coils of heavy springs are ustrally
i ‘ tapered before coiling so that much less material need be removed by grinding the spring
J . ends. A small gap is usvally unavoidable, ] .
! i The end coils of light springs of wire diameter less than about 0-020 in cannot be ground
o ) (butt ends). : . o

: " The end coils of light springs for subordinate purposes are oceasionally neither closed
nor ground (open ends), - .

The end coil formaiions illustroted in Fig. 1 nre regarded as standard typos. Any other

formatlons should be illustrated and dimensioned on a drawing. ‘

d. Total number of coils eqd to end (see Appendix B).
e. Free length, . .
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: Light springs Heavy springs

‘ Closed end
‘ ) tapered before coiling
. ground

L Closed end not ground
. (Recommended if ¢<0-02Gin)

Closed end ground

Closed end ground '

sl

T ‘ - Fig. 1, End coil formation

|
|
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. SPRING SPECIFICATION

4. The specification of a spring should include, in addition to the material, the
following particulars, each group of which will completely define the spring:
Essential data. -

The essential specified data for the four categories (see Clause 2) are:

In category T, dimcnsions a, 4, ¢, d, ¢ of Clause 3.

In category II, dimensions a, b, ¢, o of Clause 3, and one loadflength (sce
Clause 9), ’

In category III, dimensions a, b, ¢ of Clause 3, and two load/lengths (see
Clause 6). . _ . "

In category IV, dimensions a, b, ¢ of Clause 3, the rate over a specified range,
and 2 minimum of one length or load/length (sce Clause 6). ‘ :
Additional data.

a. Function, wherever possible (see Clause 2). ) .

b. Handing should be specified on the drawing only when it is essential to
function, e.g. nested springs, and will be regarded as optional unless specified.

¢. Caleulated values (for information onlyj, dimensions (not previously
included), stress (stating whether corrected or uncorrected), and number of
working coils and index. The modulus used in the calculations should be stated.
A list of approved values of Modulus of Rigidity are given in Appendix B.

The statement should also include the following partiéulars.it‘ required:

d. Surface finish and shot-peening requirements. .

e. Freeworking tests, ¢.g. clearance on diameters and. proof of maximum
solid length. . ‘ ‘ '

J- Special tests, e.g. cramp, compression, straightness and end squareness,

& Protective finish, special treatment, etc, (see also B.S. 3189 *).

LENGTH AND DIAMETER

5. The length of a spring is measured as the distance between two parallel
plates, perpendicular to the axis of the spring, and in contact with the end coils
ar part of the end coils, ‘ AT
NOTE. When the plates depart from the parailel, e.g. when the lop'p]atc is floaling, the mean
distance should be taken, . '
The solid leugth is the length at which a reasonable increment of. load
produces no perceptible decrease in léngth when the spring is slowly compressed,
i.e. in principle, when metal to metal contact oceurs. E
The coil diameter (outside or inside) is the diameter of the helix (outer or
inner surface), when the spring is unloaded. The diameter may be measured at
any position along the spring. ' v

-

_* B.S, 3189, ' Phosphade treatment of iron and stee] for protéélicn ;igainst corrosion i

o ‘ A
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. ' LOADING

6. A loadflength is the length of a spring under the steady application of a
given axial load, oralternatively, the load required to compress the spring to a
given length,

The rate of a spnng is the load required to produce unit deflection. This is
usually expressed in 1bf/in or tonf/in.

' STRESS

7. Wherever p0551ble the spring should be so demgned that it can be closod
solid. The solid stress should be inclnded in the spring statemcent for the infor-
mation of the manufacturer. Occasionally, it may be necessary for a spring to be
designed so that the maximum permissible stress occurs before the spring is

compressed solid, but this is undesirable, both for reasons of manufacture and .

overloading in service, and in all such cases the fact should be stated. (See
Appendix B for the recommended methods of calculation and values of stress. )

PRE-STRESSING

8. Pre- strcssing isa manul'acturing process (see Appendix ) which is used
when the maximum stress is above the torsional elastic limit of the matenal
It is nol nccessary to specify pre-stressing.

v
SHGT-PEENING

9. Shot-pecning isa manufacturing process introduced to improve the resistance
toa f'ulure. - by fracture under repeqted loading (faugue life). - v

PRDTECT IVE COATING

10. If protective coatings are called for these should be applied in accordance
with the appropriate specifications. It should be stated on drawings whether
dimensions apply before or after coating.

NOTE. Since the corrosion protection of springs for use in certain conditions may present
dangers, it is recommended that the manufacturer should be consulted.

SECTION TWO : TESTS

NOTE. Springs other than those in Category I should be campresscd metal 10 metal before
carrying oul the tests, excrpt where the design does not permit.

LOAD TESTING—LOAD TOLERANCES

11, A load/length measurement may be made either by measuring the load
corresponding to a fixed length, or by measuring the length produced by a
fixed load. The tolerances on load/ler.gth should not be less than the appropnate
values given in Appendix A, Subclause e.

NOTE. For hght springs it will usually be desirable to state a fixed length and a load tolerance
and for heavy sprmgs it may be necessary to state a fixed load and a lenglh tolerance. The
‘oad when'a spnng is pressed solid should never ke specified ' ns it is indcterminate.

1964
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