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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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: 1 [Ref: Doc: EDC 75 (2278)]

S$prings Sectianal Commuttes, EDC 76 ; Helical and Torsion Springa Subcommittes, EDC 75

L IS : 7906 (Part i) - 1975
uDC 621-272 272 { Sixth Repnnt SEPTEMBER éOl‘B ) ( Reatfrmad 1999 }

Indian Standard

HELICAL COMPRESSION SPRINGS

PART H SPECIFICATION FOR COLD COILED SPRINGS
MADE FROM CIRCULAR SECTION WIRE AND BAR

1. Scope — Covers cold coiled compression springs made from spring wires of up to 17 mm diameter,
1.1 This standard is applicable to springs having the following parameters:

a) Mean coil diameter; Ogp up to 200 mm,

b) Unloaded length; L; up to 630 mm,

c) Number of working coils; 7, > 2, and

d) Coil ratio; w from 4 up to 20.

2. Symbols — Following symbels and units shall apply (see Fig. 1).
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FIG. 1 COMPRESSION SPRING WITH ENDS CLOSED AND GROUND
(WITH THEQRETICAL CHARACTERISTIC CURVE)

Da — Diameter of arbor (inner gquide), mm

D — Diameter of sleeve {outer guide), mm

o) = Inside diameter of coil, mm

[28 = Outside diameter of coll, mm

Dm = # =Mean diameter of coil, mm

Ly = Uploadad length of spnng, mm

Ly = Block length of spring. mm (all coils tauching metal to metal}
{,10 Ly = Loaded lengths carresponding te axial loads £, to Fr, mm
lm = Ly + Sy = Minimum permssible test length of spring. mm
F,to Fy = Axal loads corresponding to load lengths £y to Lo, N

Fp, - Theoretical load at block length Lp, N

The actual load at block length 1s generally larger (see Fig. 9)
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IS : 7906 (Part Il) - 1976

5, = 2—;: Spring rate, N/mm
n = Tolerance on the coil diameter {(Dg, 8. Dy) of the unloaded spring, mm
Tio = Tolerance on the unloaded length, L, of the spring, mm

Tr = Tolerance on the axial load F at given loaded length £, N

a = Diameter of wire or bar, mm

- [ = Nominal diameter of wire increased by the upper allowance for materials given in 4
& = Deaviation in squareness of unioaded sprngs. mm

e, = Desviation in parallelism of ground spring faces, mm

f, 10 fn = Deflections corresponding to axial loads F, to Fm, mm

fa = L4 — £p = Maximum deflection possible corresponding to the 1heoretical load £, mm
fr == Number of working coils

is = Total number of coils

w = Qdﬂ == Coil ratio

3, Manufacture

3.1 Process — The manufacturing process ts governed by degree of siressing involved, the material for
the manufacture and intended application of the spring. Cold coiing can generaliy be done with wares
up to 17 mm in diameter. For wire and bar diameters between 10 and 17 mm hot coiling process may be
used,

3.2 Direction of Coiling — Helica! compression springs can be coiled in left-hand or nght-hand directions.
Normally they have nght-hand coting. Springs for application in nested seis {assemblies) or where
one spring is working inside the other, direction of coilling is alternately ieft and nght. The outer sprnngs
are generally with right-hand coiling. Where the springs require left-hand coiling, the same shall be
mentioned in the order and enqguury or appropriately in 15 : 7906 {Part 111)-1975 "Helical compression springs:
Pan 11l Data sheat for specifications for springs made from circular sectron wire and bar’.

3.3 Spring £nds — For transmitting the axial loads on the connecting body, the spnng ends shall be so
formed that for any position of the spring. the spring action is axial as far as possible This is generally
achieved by decreasing the pitch at the runout coil  The spring end s then ground so that a flat seating
surface I1s obtained (see Fip. 1). Other types of spring ends are shown in fig. 2 to 5.

gy ' | i
FIG. 2 ENDS OPEN FIG. 3 ENDS OPEN FIG 4 ENDS CLOSED FIG. 5 ENDS TAPEREDR BEFORE
AND UNGROUND AND GRQUND AND UNGROUND COILING, CLOSED AND GROQUND

3.3.1 If the springs can be used without end grinding, for example, for wite diameters less than 1 mm
or for coil ratin above 15, it 1s preferable o do so for reasons of economy

3.3.2 For compression sprnngs with wire diemeter less then 0-5 mm. grinding of the ends is not
recommended.

3.3.3 Forsimultaneous grinding of both the ends of compressian springs made of wire diameters 0-6 mm
and above, care chall be 1aken 10 see that only those spnngs that allow sufficiant contact pressure shall
be so ground. It has been found that the contact pressure g 1s approximaiely given by:

Se

p= Do = 0-03 N/fmm?

3.3.4 If the gnnding of spring ends is not required, the springs shall be made according to Fig. 2 or
Fig. 4. The type of sprning end required shall he specified on order and enguiry.

3.3.6 If an outside or inside chamfer at the coil runout is required, the chamier widih shall be indicated,
The chamfer angle shall be 45° approximately.
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AMENDMENT NO.1 MAY 19%
LV
1S : 7906 ( Part 2) - 1975 HELICAL
COMPRESSION SPRINGS

PART 2 SPECIFICATION FOR COLD COILED SPRINGS
MADE FAOM CIRCULAR SECTION WIRE AND BAR

( Page 4, clouse 5,3.1 ) — Sybstilute the following lor the existing
cliause:

*5.3.1 The tolertnce on unfoaded length shall be more than the load
talerances divided by the theoretical spring rate, that is,

. T’
Toe > f'—

(LMD 17)

i’;;mcd at l:’;lnl_\;ell- ﬁi.meﬁ, Dclh[, lrndla
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3.4 Block Length Ly — (AN coils in contact).

For springs with ends closed and ground as shown in Fig. 1
Ln g Iy dnas
For springs with ends closed and unground as shown in Fig 4
Ly < (f‘ - 1') Omar
where
iy - f 2
number of non-working cails -2

3.5 Surface Treatment

3.5.1 Shot-Peening -- For increasing the faugue hie the spring may be subjected to shot-peeming as
per 1S - 7001-1973 ‘Method for shot-peening and test for shot peened ferrous metal parts’  After the shot-
peening the Almen arc heights shall not be less than these given below .

Wire Dz, mm Almen Arc Herght
P A Scale (Mir)
Above Up to mm

2 4 020

4 e85 0 30

65 95 040

95 130 045
130 G50

3.5.1.1 The test shalt be carried out inside the spring wherever possible «n whicn case the Almen
arc height on A scale may be lower by 0 1 mm than those given in 3.5.1

3.5.2 Surface protectron — To protect aganst carrosion, sprngs are smeared with grease or .  Other
anticorrosive treatment may be applied subject to agreement between the purchaser and the manufacturer.

4, Material — Spiings shalt be made from any of the matenals specified below

41 Group 7

4.1.1 Patented and cold drawn sprning steel wires, unalloyed, Grades 1, 2, 3 and 4 to IS - 4454 (Part {)-
1975 ‘Steel wires for cold formed spnngs Part | Patented and cold drawn steel wires -- unalloyed (first
revision)’.

4.1.2 Oil hardened and tempered spring steel wire and valve spnng wire, unalloyed, Grades SW and VW
to 15: 4454 (Part t1)-1975 "Steel wires for cold formed springs  Part |} O hardened and tempered spring
steed wire and valve spring wire — unalloyed {firsi ravisian)’

4.1.3 Alloyed. od hardened and tempered valve spring wire and spring steel wire for use under moderatgly
elevated temperatures, Grades 1S, 25. 1D and 2D to IS 4454 (Part 1111-1975 "Steel wires for cold formed
springs : Part Il Oul hardened and tempered steel wires — alloyed {firsr revision)’.

4.1.4 Stanless spring steel wire, Grade 1 and 2 10 IS 4454 {Part 1V)-1975 "Steel wires for cold formed
springs : Part IV Stainless spring steel wwes for normal corrasion resistance {(first revision)’

42 Group 2
4.2.% Hard-drawn brass wires 1o IS 4076-1967 "Hard brass wires lar spring and other special puspases’

4.2.2 Phosphor bronze wires 10 15:1385.-13G8 'Phosohor bronze rods and bars sheet and stnp, and
wire (first revision)’.

4.3 Other matenals, subject to agreement brtween the purchaser and the manufacturer, may be used.

5. Tolarances — All tolerances specified in tk.s staneid apply to compression spnngs made from matenals
specified in 4.1 For spnngs made from matenais specified 1n 4.2 and other materials, the tolerances shalt
be fixed by agreement between the purchaser and the manufacturer  Normal tolerances for O, £ and Lo
are specified in Table 1, 5.2 and 5.3 For reasons ot econamy, wider Laleranc s given in Appendix A should
be used. However. where functianally required, spi'ngs zan alsa be manttactured with closer talerances
given «n Appendix B For certain types of sprags, it may be essential 1o adopt wider tolerances given in
Appendix A. For such cases reference should be made to the spring manufacturer,

6.1 Tolerances Ty, on Coil Drameter for Unlaaded Springs — The tolerances shall be as gen nTable 1.
it is recommended that where a spring i1s working nside a steeve or gyver ar arhor or both 10 a sleeve and
over an arbor, the murunrum diarmeter of the sleeve and the maximum drameter of the arhor should be spacified
to ensure proper understanding of such requirements

3
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6.2 Yolerances Tr on Axisl Load Correspanding to Losd Lengths — 3hali be given by:
Tr = :l:(fr ks 4+ %—g{)
where
e Is obiained from Fig. 6 and 7, and
k; is obtained from Fig. 8

Note —f, spectfied in Figp 8 and 7 apply on'y 10 spnnge which are resistant to buckling

5.3 Tolorances Ty, on Unloaded Length — Unloaded length £, shell be toleranced only in agreement
with 8. Tolerance 1s given by:

Tip e o B fe
where
tr is obtained from Fig. 6 and 7, and
k; 15 obtained from Fig. B

TABLE 1 TOLERANCES 7, ON COIL DIAMETERS FOR UNLOADED SPRINGS
(Clauses 5 51, A-0 and B-D}

All dimansians +n milimetres

[- Tolerance T, for Coil Ratio w
Abova Up to Above 4 Up 10 8 Abcve 8 Up Lo 14 Above 14 Up 10 20
O 63 1 =007 241 1015
1 16 41008 +01 4015
6 25 +01 1015 +02
25 4 4015k -+ 2 5
4 63 02 +025 +03
6-3 10 025 +03 35
10 16 -03 -Q 35 -04
16 25 035 L0 45 05
25 315 ) ‘06 06
315 40 -05 +06 +Q7
40 50 06 +0B =09
50 63 08 +10 +11
63 80 10 12 =14
BO 100 ~12 --15 217
100 128 214 --19 +22
125 160 2418 223 - 27
160 200 +21 +29 233

Note 1 — The tolerances sneched lor O, apply equally for the coresponding inside and gutside diamaters
D, ard D,

Nate 2 — The tolerances for w above 20 and D,, above 200 are subject to agreement between the purchaser and
the manufacturer

.31 The wolerances on unloaded length shall nat be fess than the (oad tolerances dnaded by the theoretical
sSpring rate, that I1s,
Ty
T, = S
6.4 Tolerances on Spring Rate — Should be specitied only when functionally required It shall be 50 per-
cent of the tolerance on load with a mimmum of 3 percent {see 7.2) Spring rates shall be measured
between -3 and O 7 7,
$.8 Tolerance on Squareness and Paralfelism — Shall be as given in Table 2  These tolerances shall be
specified only when funclionally required
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TABLE 2 TOALERANCE ON SQUARENESS AND PARALLELISM OF GROUND FACES

{Clause 55)
Deviation in squareneass, @, 0084,
(2:9%
Beviation in paratlefism, e, 003 D,
(1-79)
° _ i i
[ 1] " I 1
I3 i i
HHH 1 -
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i ! Hhiec U,
HNHINL 2 35T
| FO-M :,
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NE 83
0.6 ‘ Ty
H 0,35 ¢ 3
0.4 255
= H LT
z L R ST
W 0.2 1 1 Lo I
- g )
[ H ﬂ"sl T
n 258
0.1 ),
0.08 2t
LA T
008 27t i L
=z [: F) H HH
0-04 - H o H
:? 2.17 1
it ’ﬂ: a
sl TR it
0.02 B b 2.28| 2] ! v
E 0.0; 3: H
: T 3
0.304 0.6 1.0 2 [ 5 8 10 20

0.8
Dm INmm —=

FIG & INFLUENCE OF THE SHAPE AND SIZE OF SPRING ON THE TOLERANCE OF
LOAD AND LENGTH, FOR WIRE DIAMETERS FROM 007 TO 1 10 mm

$ 5.1 Closer tolerances given in B-4 can only be achieved in cases of springs having a corl ratio w < 12
and the slenderness ratio D_" < 6. In some cases. it may not be possible to achieve even the tolerance
m
soecufugd in Table 2 and for such springs it 1s recommended that a reference should be made to the
manufacturer for squareness and paratlebsm tolerances,

5.5.2 Sguareness and parallelism tolerances other than those specified in 5.5, A-4 and 8-4 may be agreed
10 between the purchaser and the manufacturer, if specially required.

5 6 Tolerances on Number of Caits — A total tolerance of 5 percent on number of total coils shall bs allowed
for springs where laads or spnng rates are not specified  In case the loads or spring rates are specified,
complimentary adjustments for manufacturng gwen in & shall apply.

5.7 Tolerance on wire diameters shall be v accordance with the relevant part of 15 4454-1975.
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6. Complimentary Adjustmant far Manufacturing - To enable springs to be held within specified
limits of axial loads, the manufacturer requires complimentary adjustments during production. These ghall
be specified by the following method:

. . ; Manufacturer's
Complimentary Adjustments for Manufacturing Discration for
f ane axal load £ and the corresponding load length L are spacified L,
if ane axial load F and the correspending load length L and unloaded i and o

length L, are specified iy and D:rﬂl (Oa)

Ly, iy and o
ar
Ly, ipand D, 0, (Dy)

If two awal loads and the comesponding load lengths are spacified

6.1 The numerical vatues of the quantities allowed according to manufacturer's discretion for complimentary
adjustment shall be spacified in the drawing and apply as guide valyes only. When these are not given
comphmentary adjustments given in 6 shall apply.

6.2 While allowing complimentary adjustments, care should be taken to see that tha maximum stress on the
springs does not exceed the maximum allowable stress for the material.

7. Testing

7.1 Static Load Test — This test is carried out in the normal direction of loading with the spring standing
vertically. [n sach case before carrying out tha static test the spring shail be compressed 3 timas in quick

succession to the block length or to a length comesponding to the maximum permissible static stress values,
whichever is more.

7.1.1 In the case of springs which are required to be tested over or in a guide, the test procedum is to be
agreed upon with the manufacturer,

7.2 The theoreticai characteristic curve [force-deflectron diagram (Fig. 9)] of a cylindrical helical com-
pression spring is a straight line. inm practice, however, the start and finish of the spring characteristic
show a depariture from linearity. If it is intended to check the spring rate by finding the characteristic of the
spring, this test must be carried out over the range 0-3 Fy, to 0-7 Fiy 50 as to cover the linearity with certainty.
F o here corresponds to the minimum permissible test length Ly of the spring.  The spring rate S, is thus:

AF _ AF _ F”—F _ F~F

:Ki a _Q_f - LI.—LI fl-—fl

whm;: L\F)is the force increment due 10 the length reduction AL of 10 the deflection increment Af
(see Fig. 9).

S

o 1y L ﬁa-l
s 3 ~—— b,
[
Fm /] B
T 0.7 Fm - -
w 2 N
a AF
< Fy [}
G 0.3 F AL= 8t
<
< o 0.3t
3ty 0.71g eAS e
al
In Ly —=
fn Lm—ﬂ
Lo

DEFLECTION §
FIG 9 SPRING CHARACTEMSTICS CURVE
7
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7.3 Tost Load for Compressing to Block Length — When compressing to the block length Ly for test
Ell.ll'pﬁ.! th: !r-nammurn load to be applied would be 1-5 times the theoretical axial load comesponding to the
ock length La,

7.4 Special tests, such as testing for endurance, cramp and temperature relaxation are subject to agreement
batween the purchaser and the manufacturer.

8. IS] Certification Marking — Details available with the Indian Standards Institution.

APPENDIX A
{Clause 5)

WIDER TOLERANCES ON COIL DIAMETERS D.., 0: AND D,;: UNLOADED LENGTH £,
AXIAL LOAD F AND SQUARENESS AND PARALLELISM OF SPRINGS

A-0. Normal tolerances for Om, F and £, are given in Table 1, 6.2 and 5.3. Tolerances given in this Appendix
are wider than norn_'lally encountered, For reasons of economy, as far as possible, these tolerances should
be usad. For cartain types of springs it may be essential to adopt these tolerances.

A-1, Tolerances 7p for Coil Diametar D, for Unloaded Springs — Are given in Table 3.

TABLE 3 WIDER TOLERANCES 7, FOR COIL DIAMETERS
{Clsvsas 5 and A-1)

All dimenstons in millimetes

D Tolerances 7, for Coil Ratio w

Above Up to Abave 4 Upto B Above 8 Up to 14 Above 14 Up to 20
063 1 +01 1015 02
i 1-8 +0156 +02 03
26 +9 2 - 0-3 04
25 4 +Q-3 +04 05
4 63 +0-4 +06 086
-3 10 +0 5 +06 0-7
10 16 [ +07 ~08
16 25 +0-7 4+0-9 =10
25 315 -8 +1-0 12
31-5 40 41-0 +12 *15
40 50 +1-2 +15 418
50 63 +16 +20 +23
63 80 +2-4 t28
80 100 +2-3 130 435
100 125 +2-8 137 +4 4
125 180 +35 146 +5 4
160 200 +4-2 457 +66

Note 1 — The tolerances specitied for D,, #re equally applicable for diameters £, and D.,.

Note Z — The tolerance 7, for w above 20 and Dn, above 200 are subject to agieement between the purchaser and
the manufactures,

A-2. Tolerance 7y for Axiagl Loads Corresponding to Load Lengths
16 F
Tr-—:]:(l‘pr\’;+—1W x 1-6

where
1r is obtaiped from Fig. 6 and 7, and
k; is obtained from Fig. 8.



IS : 7908 (Part 1l) - 1976
A-3. Tolerance T, for Unloaded Lengths

where

tr is obtained from Fig. 6 and 7, and
&, is obtained from Fig. 8.

A.-4. Tolarance on Squareness and Parallelism of Ground Faces — Shall be as foilows:

Devration in squareness, e, ?4039)1"'
Dewviation in parallelism, e, ?302:;30

APPENDIX B
{Clause B)

CLOSER TOLERANCES ON COIL DIAMETERS D..., D AND D.: UNLOADED LENGTH L,
AXIAL LOAD F AND SQUARENESS AND PARALLELISM OF SPRINGS

B-0. Narmaltolerances for Om. Fand L,are gqivenin Table 1. 5.2 and 5.3. Tolerances given in this appendix
are closer than those normally encountered. These tolerances should be specified only when functionally
required

B-1. Tolerancas 7p for Coil Diameters On, for Unloaded Springs — Are given in Table 4.

TABLE 4 CLOSER TOLERANCES 7, FOR COIL DIAMETERS
(Clauses 5 and B-1)

All dimensions in mullimetres.

Om Tolerances 7, for Coil Ratio w
Above Up to Above 4 Upto B Above 8 Up to 14 Abave 14 Up to 20
063 1 -005 - Qa7 =01
1 18 005 =007 =01
18 25 007 =01 +0 15
25 4 01 +01 1015
4 63 =01 +015 *o02
63 10 =015 =015 +02
10 16 -0 202 +025
16 25 - 02 =025 +0-3
s -012% 403 +0-35
315 44 _025 -0 13 +0 36
40 50 --03 04 +05
50 &3 204 Zos Y06
63 a0 - 05 o7 108
B0 100 06 A-0-8 105
100 125 07 =10 +11
125 160 09 -12 +1-4
160 200 12 =215 +17

MNote 1 — The tolerances specified for O are equatly apphcable for diameters D, and D,

Nate 2 — The tolerance T, for w above 20 and O above 200 are subject 1o agreement between 1he purchaser and the
manufacturer.
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B-2. Toleranca Jr for Axial Loads Corresponding to Loaded Lengths

T = ;l;(r.: x kp + 1%:) % 06

where

r is obtained from Fig. 6 and 7, and
&z 15 obtained from Fig 8.

B-3. Tolerance T, for Unloaded Langths

m:i”;f:i'xo-s

whare

fr is obtained from Fig. 6 and 7, and
k; is obtained from Fig. 8.

8-4. Tolerance on Squarenass and Parallelism of Ground Faces (see a/so 5.5.1) — Shall be as

follows:

Deviation in squarensess, e, ?10%;"’
Dewviation in parallelism, e, ?101255;"

EXPLANATORY NOTE

This standard is one of 1he series of standards on design calculation and specifications of hehcal
coiled springs, Other standards in this senes are

: 7906 (Part 1)-13976 Helical compression springs: Part | Design and calculation for springs made

fram circular section wire and bar

: 7906 (Part 11)-1975 Hehcal compression springs: Part 1t Data sheet for specifications for

springs made from circylar section wire and bar

: 7906 (Part IV} Hehcal compression springs Part IV Guide for selection of standard cold corled

springs made from circular sechion wire and bar (under preparatian)

: 7906 (Part V) Helical compression springs. Part V Specification for hot coiled spnings made

from circular section bar (under preparatron)

: 7907 (Part 1)-1976 Helical extension spungs  Part | Dresign and caleulation for springs made

from cwcular section ware and bar

: 7907 (Part 11)-1976 Helical extension springs Part Il Specihcaton for cold coiled springs

made from circular section wire and bar

: 7907 (Part [{1)-1975 Helical extension springs: Part |l Data sheet for specihicatons for springs

made from circular section wire and bar

: 7907 (Pant iV) Helical exiension springs Part IV Guide for selection of standard cold colled

springs made from circular section wire and bar (under preparation)

fn this stamdard unit of force used is newton (N) and that of stress s N/mm®.

1 kgf — 9-B06 65 N {exactly)

or % kgl ~ 881 N (approx)
= 10 N {within 2 percent error)
1 N/mm? —= 1 MN/mé

fi

1 MPa [1 pascal (Pa) - TN/mm?]
01 kgf/mm? (within 2 percent error)

|

In the preparation of this standard assistance has bezn denved trom DIN 2095-1973 "Helical springs
mada of round wire; specifications for cold coiled compress'on springs’. 1ssued by DIN Deutschas Institut
fur Normung.
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