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SRI LANKA STANDARD
SPECIFICATION FOR STEEL
SPRING WASHERS FOR GENERAL
ENGINEERING PURPOSES
(METRIC UNITS)

FOREWORD

This SriLanka Standard Specification for steelspring washers for general
engineering purposes has been prepared by the Drafting Committee on
Washers for general engineering purposes. It was approved by the
Mechanical Engineering Divisional Committee of the Bureau of Ceylon
© Standards and was authorised for adoption and publication by the
Council of the Bureau on 5th December 1973.

In the light of the country’s proposal to adopt the Metric System
the Committee decided the specification include only metric size spring
washers. o

This standard provides for single coil, rectanguiar and square section
metric series spring washers of helical construction suitable foruse with
metric threaded fasteners within the range 2 mm (M 2) to 52 mm (M 52)
diameter intended for general engineering purposes.

The use of material other than those specified in this standard is to
be the subject of agreement between the' manufacturer and the purchaser.

TFor the purpose of deciding whether a particular requirement of
this standard is complied with, the final value observed or calculated,
expressing the results of a test, shall be rounded off in accordance with
C.S. 102 : Presentation of Numerical Values. The number of significant
places retained in the rounded oft value should be the same as that of
the specified valuye in this standard.

The assistance derived from the publications of the British Standards
Institution and the Deutcher Normenausschuss in the preparation of
this standard is acknowledged.



S.L.S. 239 : 1973

1.1

2.1

2.2

1. SCOPE

This standard specifies the dimensions, tolerances and general
requirementsfor metricseries spring washers of helicalconstruction,
suitable for use with metric threaded fasteners within the range
2 mm (M2) to 52 mm (M 52) dlameter Dlmensmm and tolerances
are specified for the following” types. *

Type A — Single Coil square section Table 1

Type B — Single Coil rectangular section )
(with normal ends) L .
Table 2

Type C — Single Coil rectangular section i
(with deflected ends) )
Note: Washers supplied in accordance with this specification are
for use in right hand threads, unless otherwise specified
by the purchaser (see clause 10).

2. MATERIAL

Unless otherwise specified, spring washers complying with the
provisions of this standard shall be manufactured from spring
steel.

Chemical Composition—Suitable steels for the manufacture
of spring washers shall be selected from the following Table.

Chemical Composition Per cent

G Si Mn P S

Type

1[0.39100.46 | 0.15t00.35 | 0.301t00.60 | 0.040 Max o0.040 Max

Type

2 {0.39t00.46 [ 0.15t00.35 | 0.60t00.90 | 0.040 Max | 0.040 Max

Type

3] 0.35t00.42 | 1.4 to1.6 0.50t00.80 | 0.050 Max | 0.050 Max

Type

4 | 0.60too.g0 | 0.35 Max 0.30t00.90 | 0.050 Max o.050 Max

*
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2.4
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3.2

3.3

4.1
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Mechanical Properties

2.3.1 The spring washers shall be made from suitable spring
steel having a minimum tensile strength of 690 MPa
(70 kgf/mm?) after normalizing and at least 15 per
cent elongation on a gauge length of 5.65\/a_ra when
tested in accordance with either C.S. 76* or C.S. 12%
whichever is applicable.

Heat Treatment

2.4.1 Spring waghers after coiling shall be suitably heat treated
so as to result in the finished washer having a hardness
in the range 400 to 500 HV with 5 kgf load. This corres:
ponds to Rockwell Hardness of HRC 40 to 48.

3. FINISH

Unless otherwise specified spring washers complying with the
standard shall be of a natural ‘selfcolowr’ finish, smooth and free
from scale and burrs.

If washers are required to have a protective or decorative finish,
this shall be specified by the purchaser in his enquiry or order, till
such time a Ceylon standard on coating is made available.

The springness of washers shall not be impaired by any protective
coating and where necessary any hydrogen embrittlement shall
be removed.

4. SHAPE

The spring washers shall be evenly wound with uniform pitch and

" during use the washers shall remain circular and their section

shall be such as not to cause them to spread when set down by
a nut, under normal service conditions.

Note: The dimensions given in Tables 1 and 2 are based on the
use of standard square and rectangular wire sections.
After coiling these produce washers of trapezoidal section
with the inner periphery thicker than the outer, but with
the limiting dimensions in accordance with the dimensions
given in the appropriate Tables.

*C.S, 76 — Method for tensile testing of steel wire.
{C.S. 12 — Method of tensile testing of steel products other than sheet

strip, wire and tube.

7
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5. ENDS

5.1 The ends of washers shallnot abut when the washer is in the closed
condition.

6. TANGLING

6.1 Single coil washers shall be so severed to prevent tangling or linking
together when in the free condition.

7. DIMENSIONS
7.1 The dimensions of spring washers complying with the standard

shall be in accordance with Tables 1 and 2 in the uncoated
condition.

8. FUNCTIONAL TESTS

8.1 Spring washers complying with this standard shall show no cracks,
imperfections or fractures after being subjected to the functional
tests in clauses 8.2, 8.3 and 8.4.

8.2 Load Test—The spring washers for testing should be loaded
with the following weights for three minutes:

Nominal dimension Load
mm ‘ ) kg

upto 3 10

From 3.5 to 4 20
From 5to 6 50

‘ From 7 to 12 100
From 14 to.22 200
From 24 to 27 300
Over 27 300

After the load has been removed the spring height h, = 28 + 2k*,

he = 28*, shall be measured and shall agree with the calculated
value within + 15 per cent.

*S without taking the tolerance into account.
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TABLE 1—SINGLE COIL SQUARE SECTION SPRING WASHERS
METRIC SERIES (TYPE A)
T

\

%
&

’ =ZS! 159, . x i {

Section xx

(See Note to clause 5)
All dimensions in millimetres

1 2 3 ' 4 5 6
Nominal X
size and Inside diameter Thickness tside | Radius
thread d and meter r
diameter |. width dz max.
d max. min. s max
M3 3.3 3.1 1 +o0.1 ‘5.5 0.3
M 3.5 3.8 3.6 I + 0.1 6.0 0.3
M 4 4.4 4.1 1.2 +o.1 6.95 0.4
M5 5.4 5.1 1.5 *o.1 8.6 c.5
M 6 6.4 6.1 1.5 *o.1 9.6 0.5
M8 8.6 8.2 2t o.t 12.8 0.7
M 10 10.6 10.2 2.5 to.2 15.9 0.8 -
M 12 12.6 12.2 2.5 to.2 17.9 0.8
M 14 4.7 14.2 3 to.z 21,1 i.0
M 16 16.9 16.3 3.5 *o.2 24.3 1.2
M 18 19.0 18.3 3.5 *o.2 26.4 1.2
M 20 21.1 20.3 4.5 +o0.2 30.5 1.5
M 22 23.3 22.4 4.5 Yt o.2 32.7 1.5
M 24 25.3 24.4 5 *o.2 35.7 1.7
M 27 28.5 27.5 5 +o0.2 38.9 1.7
M 30 31.5 30.5 6 +o0.2 43.9 2.6
M 33 34.6 33.5 6 +o.2 47.0 2.0
M 36 37.6 36.5 7 *o0.3 52.1 2.3
M 39 40.8 39.6 7 o3 553 2.3
M 42 43.8 42.6 8 to.3 €o.3 2.7
M 45 46.8 45.6 8 +o0.3 63.3 2.7
M 48 50.0 48.8" 8 +o0.3 66.5 2.7




TABLE 2—SINGLE COIL RECTANGULAR SECTION SPRING WASHERS
-—METRIC SERIES (TYPES B & C.)

Spring washer

Spring washer
with deflected ends

(Flat ends)

- _
d2 - dz
Chain line is K J |
shown for flat T -l
end  spring :
washer ‘ S S
DETAIL AT A "M h2
Section xx
Type G Type B (See Note to clause 5)
All dimensions in milimetres
1 2 1 3 4 5 6 7 8
Nominal . . Out- k
size Inside side Ra- For
and diameter Width Thickness | dia- | dius | defl-
thread d; b ~ g meter r ected
diameter | - - dg max. | ends
d max. min, max. only
M 2 2.3 2.1 0.9 to.1 0.5 +o0.1 4.3 0.2 e
M 2.2 2.5 2.3 1.0 +o0.1 0.6 +o0.1 4.7 0.2 —
M 2.5 2.8 2.6 r.o *oc.r 0.6 +o.1 5.0 0.2 —_
M3 3-3 3.1 1.3 to.1 | 0.8 *o.r 6.1 0.3 —
M 3.5 3.8 3.6 1.3 *o.1 0.8 *o.1 6.6 0.3 0.2
M 4 4.4 4.1 1.5 *o.x 0.9 *o0.1 7.6 0.3 0.2
M5 5.4 5.1 1.8 +o.1 1.2 *o.1 9.2 0.1 0.2
M6 6.4 6.1 2.5 *+o0.2 1.6 +o0.1 11.7 0.5 0.2
M 8 8.6 8.2 3 *+o0.2 2 4+ 0.1 14.9 0.7 0.3
M 10 10.6 10.2 3.5 *o.2 2.2 +0.2 18.0 0.7 c.3
M 12 12.6 12.2 4 to.z2 2.5 + 0.2 21.0 0.8 0.4
M 14 14.7 4.2 4.5 T o.2 3 +o0.2 24.1 1.0 0.4
M 16 16.9 16.3 5 *o.z2 3.5 +to.2 27.3 1.2 0.4
M 18 19.0 18.3 5 +o0.,2 3.5t 0.2 29.4 1.2 0.4
M zo 21.1 20.3 6 *to.2 4 +o0.2 33.5 1.3 0.4
M 22 23.3 22.4 6 Fo.2 4 1t o.2 35.7 1.3 0.4
M 24 25.3 244 7 *0.3 5 to.z | 39.8 1.7 | 0.5
M 27 28.5 27.5 7 +0.3 5 *o.2 43.0 1.7 0.5
M 30 31.5 30.5 8 +o0.3 6 +o0.3 48.0 2.0 0.8
M 33 34.6 33.5 10 tfo.3 6 + 0.3 55.1 2.0 0.8
M 36 37.6 36.5 10 + 0.3 6 *o0.3 58.1 2.0 0.8
M 39 40.8 39.6 10 * 0.3 6 +o0.3 61.3 2.0 0.8
M 42 43.8 42.6 12 * 0.3 7 *+o0.3 68.3 2.3 0.8
M 45 46.8 45.6 12 1 o0.3 7 to.3 71.3 2.3 0.8
M 48 50.0 48.8 12 * 0.3 7 +0.3 74.5 2.3 0.8
M2 | s54.1 52.8 14 *o0.3 8 to.3 82.6 2.7 1.0
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Next the spring washer is subjected to ten further applications of the
same load (short duration loading). After the test also thespringheight
b, or hy shall not differ from the calculated value by more than +15
per cent.

8.3 Permanent Load Test— Ten spring washers interspaced by
flat washers, shall be fully compressed on a bolt for 192 hours.
They shall not break nor shall their unloaded height be less than
85 per cent of h; or he. -

where
Iy = 2s + 2k
hz = 25

8.4 Twisting Test— The spring washers shall not break when twisted
through 90° (Fig. 1). It shall be slowly and evenly bent (not
jerkily) taking precautions to prevent injuries through flying
splinters. The Vice jaws should be about 0.5d, (d; = spring
washer diameter) apart Fig. 2. :

Fig. 1

9. DESIGNATION

9.1 Spring washers shall be designated by the name, size, number of
this standard and materiel.

11
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9.2 Examples

(1) Single coil rectangular section steel spring washers (normal
ends to suit 10 mm (M 10) daimeter bolts or screws could
be designated ;

‘Steel spring washers M10 — BC.S.....’

(2) Single coil squre section steel spring washers to suit 3 mm
(M 3) diameter bolts or screws could be designated;
‘Steel spring washers M3 — A C.S..... ’

10. MARKING
10.1 The package of washers shall be attached with label or other
suitable means for clear indication of the following particulars.
(1) Designation
(2) Type
(3) Nominal size
(4) Material
(6) Quantity
(6) Name of manufacturer or registered trade mark.

10.1.1 In case washer is intended for use with left hand thread, the
designation shall be modified as follows :
‘Steel spring washers LH M10 — B C.S.....’
‘Steel spring washers LH M3 - A CS.....’

11. SAMPLING

11.1 Lot— All steel spring washers of the same size, type and manu-
factured under similar processes of production shall constitute
a lot.

11.2 The number of spring washers to be selected from a lot shall depend
upon the size of the lot and shall be in accordance with Table 3.
All these spring washers shall be taken at random from the lot.

11.3-If the spring washers in the lot are packed in different bags/cases
a suitable number of bags/cases (not less than 20 per cent of the
totalin the lot subject to a minimum ot 2) shall be chosen at random.
From each of the bags/ cases so chosen, an approximately equal
number of spring washers shall be picked up from its different
parts so as to obtain the required number of spring washers specified
in Table 3.

12
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11.4 Visual Characteristics— All the Spring Washers drawn under

11.5

11.6

14

clause 11.2 shall be first examined for visual characteristics
according to clauses 3, 4, 5 and 6. If in the first sample, the number
of defective spring washers is less than or equal to the corresponding
acceptance number given in column 5 of Table 3, the lot shall be
declared as conforming to the requirements for the visual charac.
teristics. If the number of defectives is greater than or equal to
the corresponding rejection number given in column 6 of Table 3,
the lot shall be deemed as not meeting the requirements for the
visual characteristics. If the number of defectives is greater than
the acceptance number but less than the rejection number, a
second sample of the same number of washers selected as the
first sample, shall be taken to determine the comformity or other-
wise of the lot. The namber of defectives found in the first and
second st mples shall be combined and if the combined number of
defectives is less than or equal to the corresponding acceptance
number, the lot shall be declared as conforming to the requirements;
otherwise not.

Dimensional Characteristics— The lot which has been found
satisfactory in respect of visual characteristics (see clause 11.4)
shall next be tested for dimensional characteristics according to
clause 7. The spring washers for this purpose shall be taken at
random from these already drawn (see clause 11.2 and Column 1
of Table 3) in accordance with columns 7 and 8 of Table 3, and
tested for dimensional characteristics. If the number of spring
washers failing to satisfy the requirements for these characteristics
is less than or equal to the corresponding acceptance number
given in column 10 or 12 of Table 3, the lot shall be declared to
have met the requirements of the specification in respect of these
characteristics. If the number of defectives is greater than or
equal to the rejection number, given in column 11 or 13 of Table 3,
the lot shall be deemed as not conforming to these characteristics.
In case the number ot defectives lics in between the acceptance
and rejection numbers, a second sample of the same size shall be
taken and inspected for the dimensional characteristics and infer-
ence drawn accordingly,

Hardness and Functional Characteristics— The lot which has
been found satisfactory in respect of visual and dimensional
characteristics (see clauses 11.4 and 11.5) shall next he tested
for bardness and functional characteristics according to clauses
2.4 and 8 respectively. The washers for this purpose shall be
taken at random from these already drawn (see clause 11.2 and
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13.1
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column 1 of Table 3) in accordance with columns 14 and 15 of
Table 3, and tested for hardness and functional characteristics. If
the number of washers failing to satisfy the requirements for
these characteristics is less than or equal to the corresponding
acceptance number given in column 17 of Table 3, the lot shall be
declared to have met the requirements of the specification in
respect of these characteristics. If the number of defectives is
greater than or equal to the rejection number, given in column 18
of Table 3, the lot shall be deemed as not conforming to these
characteristics. In case the number of defectives lies in between the
acceptance and rejection numbers, a second sample of the same
size shall be taken and inspected for hardness and functional
characteristics and inference drawn accordingly.

12, EXAMINATION AND TESTS

The samples drawn in accordance with the sampling procedure
shall be tested in the following order:

(a) Visually examined for manufacturing defects
(6) Examined for dimensional characteristics
(¢) Hardness and functional tests.

13. CONFORMITY TO STANDARD

A lot shall be declared as conforming to this specification if it
has been declared satisfactory in clauses 11.4, 11.5 and 11.6,

15
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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