
ISi4t24*lf7}

Indian Standard
SPECIFICATION FOR 

BEAD WIRE FOR TYRES

( First Revision )

UDC 669-14-426 : 62911 012-3

© Copyright 1973

I N D I A N  S T A N D A R D S  I N S T I T U T I O N  
MANAJC BHAVAN, $ BAHADUR SHAH ZAFAft MAKQ

NBW DELHI nOOOl

P riet R i 6 »  September 1973



Indian Standard
SPECIFICATION FOR 

BEAD WIRE FOR TYRES

( First Revision )
W rough t Steel P roducts S ectional C om m ittee, S M D G  5

Chairman Representing
D r  U .  N . B h r a n y  T h e  In d ia n  Iron  & S tee l C o  L td , B urnpur

Members
S h r i  E . A b r a h a m  In d ia n  E n gineering  A ssocia tion , C a lcu tta
S h r i  M . A n ja n e y u l u  M in in g  & A llied  M a ch in ery  C orp oration  L td ,

D urgapur
S h r i  D .  P . S a n y a l  ( )

S h r i  N . G. B a q g h i  N a tio n a l T est H ou se, C alcu tta
S h r i  S . B a n e r j e e  S te e l  R e - R o U in g  M i l l ’s  A s s o c ia t io n  o f  I n d i a ,  C a l c u t t a
S h r i  S . K .  B a su  G u e s t ,  K e e n ,  W i l l i a m s  L t d ,  C a l c u t t a

S h r i  A . R o y  C h o w d h u r y  ( Alternate )
D r  s .  S . B h a t n a o a r  N a tio n a l M eta llu rg ica l L ab oratory  ( C S I R ) ,

Jam sh ed p u r
S h r i  P . K . C h a k r a v a r t y  T h e  T a ta  I r o n  & S tee l C o  L td , Jam sh ed p u r

D r  J .  J .  I r a n i  ( Alternate )
D r  N . S. D a t a r  Boilers S ection a l C om m ittee^ E D C  4 0 , IS I

S h r i  S .  C . R e d d y  ( Alternate)
S h r i B . R . D e o r a s  H in d u stan  S tee l L td , D u rgap u r

S h r i  K. Z. M a t h e m  ( Aliemaie )
M a j-G en  M . G . D e w a n  T h e  T in p la te  C om pan y o f  In d ia  L td , G olm uri

S h r i  S .  B a l a s h a n k a r  ( Alternate )
D ir e c t o r  ( M  & C  ) M in istry  o f  R ailw ays

C h e m is t  &  M e t a l i .u r o is t ,
C h it t a r a n ja n  L o c o m o t iv e  
W o r k s  ( Alternate)

J o in t  D i r e c t o r  S t a n d a r d s  M inistry  o f  R ailw ays  
( W a g o n  )
J o in t  D ir e c t o r  ( I r o n  &

S t e e l  ) ( Alternate )
D r  V . C . K a s h y a p  Sp ecia l S teels  L td , B om bay

S h r i  S. S . M u r a n ja n  ( Alternate )
S h r i  M . N . K h a n n a  H in d u stan  S tee l L td , B h ila i

S h r i  U .  C . S h a r m a  ( Alternate)
S h r i  R . M . K r is h n a n  Iron  a n d  S tee l C on tro l, C alcu tta

(  Contimied on page 2  )

©  Copyright 1973 
INDIAN STANDARDS INSTITUTION 

This publication is protected under the Indian Copyright Act (XIV of 1957) and 
reproduction m w h o le  or in part by any means except with written permission of ihc 
publisher shall be deemed to be an infringement of copyright under the said Act.



( Continued from  page 1 )

^^<:rnbers RepTestniing
D r D . M . L ak h ian i T h e  In d ian  Iron  & S tee l C o  L td , B urnpur

S h r i  T .  K . D a t t a  ( AUtrnate )
S h r i  p . L a x m in a r a y a n a  H in d u stan  S h ipyard  L td , V isakhapatnam
S h r i  R . C . M a h a j a n  In d ian  S tee l and W ire Products L td , Indranagar

S h r i  A v t a r  S in q h  ( A lternate)
D r  s . s . M a l h o t r a  T h e  M eta l B ox C o  o f In d ia  L td , C alcutta

S h r i  K . R . N a r a s im h a n  ( A lternate)
S h r i  D . Y . M o o h e  D irectorate  G eneral, O rdnan ce Factories ( M in ii try

_  o f  D e fe n c e ) ,  C alcutta
S h r i  D . S e n  ( Alternate )

S h r i  P . G . V . R a o  In sp ection  W in g , D irectorate  G eneral o f Su pplies &
_  _  D isposals, N e w  D elh i

S h r i  D . K . R a y  ( Allernate )
S iiR i D . V . R e d d i  M inistry o f  D efen ce  ( D G I ) ;  and  In d ian  Institu te  o f

M etals, C alcutta  
S h r i  M . M . G u p t a  ( Alternate ) M inistry  o f  D cfen ce  ( D G I )

S h r i  R . M . S a ta m  M ukan d Iron & Steel W orks L td , B om bay
S h r i  S . A . N io am  ( Alternate )

S h r i  S e n  R o y  J o in t  P lan t C om m ittee , C alcutta
S h r i  G . B a n d o p a d h y a y  ( Allernale )

S h r i  R . K . S e t h i  Industria l Fasteners A ssocia tion  o f  In d ia , C alcutta
D r  S . J .  S h a h  T h e  S p in n in g  M ach inery  (C o tto n  S y stem ) Sectiona l

C om m ittee , T D C  30, IS I  
T e c h n i c a l  A d v is e r  ( B o j l e r s  ) C entral Boilers Board ( M in istry  o f  Industrial

D ev e lo p m en t)
S h r i  K . S . V a i d v a n a t h a n  M . N . D astur & G o ( P v t ) L td , C alcutta
S h r i  G . V e n k a t e s w a r l u  M inistry  o f  D efencc ( R  & D  )

S h r i  E . S . B h a o i r a t h a  R a o  ( Alternate )
S h r i  R , K . S r i v a s t a v a ,  D irector G eneral, IS I  ( Ex-officio M em ber)

D ep u ty  D irector  ( Struc & M e t )
( Secretary)

Panel for Steel W ires for G eneral E ngineering  Purposes, SM D G  5 :  P38 

Convener

D r  V . C . K a s h y a p  Sp ecia l Steels L td , B om bay

M embers

^DDITIONAL C h ie f  E n o i n e e r .  Posts & T elegrap h s D ep artm en t, T ech n ica l Sc
T  & D  C i r c l e ,  J a b a l p u r  D e v e lo p m en t C ircle, Jab a lp u r

S h r i  O . P . A o o a u w a l  M od i S teels  L td ,  M od in agar
S h r i  L a v a  K u m a r  ( Alternate )

S h r i  B. B. B a su  D u n lo p  In d ia  L td , C a lcu tta
S h r i  M . P u r n e s h  ( Allernate )

S h r i  S . P . J a i n  Pow er C ables L td , K a lyan
S h r i  D . L . K r i p a l a n e y  K r ip s  C onsu ltan ts, B om bay

S h r i  N . V . R a n j a n e  ( Alternate )
S h r i  R .  C . M a h a j a n  Indiar* S tee l and W ire Products L td , Indranagar
S h r i  D . P . M e h d  T en sile  S tee l L td , B om bay
R e p r e s e n t a t i v e  H in d u stan  S tee l L td , Bhilai
S h r i  P . B . S h e t h  P. Sh eth  & C o, A hm edab ad



SPECIFICATION FOR 
BEAD WIRE FOR TYRES

(F irst Revision)

0.  F O R E W O R D

0.1 T h is In d ian  S tandard  (F ir s t  R ev ision ) was adop ted  by the In d ian  
S tandards Institu tion  on 15 M arch  1973, a fte r the d ra ft finalized by the 
W rought Steel P roducts Sectional C om m ittee had  been approved by the 
S tructural and  M etals Division Council.
0 .2  T his s tandard  was first published in 1968. As a  resu lt o f  experience 
gained during  these years, it has been decided to inc lude a  com pulsory 
additional test requirem ent for bead w ire. T h e  elongation percen t for 
bead w ire and  the w eight o f coating  in  the case of copper an d  bronze 
finishes have been modified.
0.3 Bead wire is used for the reinforcem ent o f cycle an d  autom obile tyres. 
0.4  This standard  is based on the m anufactu ring  and  trade practices 
followed in the couniry in  this field.
0.5  This standard  contains clauses 3.1 , 8 .1 , 10.1, 13.1, 14.1, A -1.1 .1 , 
A‘3.1.1) A-4.1 and  B-2.1 w hich perm it the purchaser to use his op tion  or 
to agree w ith the m anufactu rer for selection to su it his requirem ents.
0.6 F or the purpose of deciding w hether a p articu la r requ irem en t o f this 
standard  is com plied w ith, the final value, observed o r calculated , express­
ing the result o f a test or analysis, shall be rounded  off in  accordance 
w ith  IS  : 2-1960*. T h e  num ber o f significant places re ta ined  in  the rou n d ­
ed  off value should be the sam e as tha t o f the specified value in  this 
standard .

1. SCOPE
1.1 T his standard  covers the requirem ents for b ead  w ire in  four nom inal 
sizes 0'965, 1‘80, I '83 and  2*49 m m  for use in  tyre reinforcem ent.

2 . SUPPLY OF M ATERIAL
2.1 G eneral requirem ents rela ting  to fhe supply of m ateria l shall conform 
to I S :  1387-1967t.

•R u le s  for round ing off nu m erical values (raowtfc/).
^G eneral req u irem enU  for the supply o f  m eta llu rg ica l m ateria ls r^niton).



3 . M A N U F A C T U R E

3.1  T h e  w ire sha ll be  m a n u fa c tu re d  from  steel m ade by open-hearth , 
e lec tric , ac id  bessem er, dup lex , basic oxygen o r a  com bination  o f these p ro ­
cesses. In  case an y  o th e r process is em ployed  for the  m an u fac tu re  o f steel 
b y  th e  m a n u fa c tu re r, p r io r  ap p ro v a l o f th e  pu rchaser should  be o b ta ined . 
I f  basic oxygen process is em ployed  for m an u fac tu re , the n itro g en  con ten t 
o f  th e  steel sha ll n o t exceed 0*007 percen t.

N o t e — T h e  n itro g en  c o n te n t sh a ll b e  ensured b y  th e  m an u factu rer  b y  occasion al 
p ro d u ct an a lysis .

3 .1 .1  S teel shall be o f killed  type.

3 .2  A  sufficient d iscard  shall be  m ad e  from  each  ingo t to ensure freedom  
from  p ip in g , segregation  an d  o th e r  h a rm fu l defects.

3 .3  T h e  ingots, b loom s or b illets shall be  rough  m ach ined , ch ipped , 
g ro u n d  o r o therw ise p rep a re d  to  rem ove all surface im perfections likely to 
p ro d u ce  defects in  th e  finished w ire.

4. C H E M IC A L  C O M P O SIT IO N

4.1 T h e  w ire, w hen  ana lyzed  in  acco rd an ce  w ith  IS  : 228-1959*, shall have 
th e  ch em ica l com position  as given below:

Constituent Percent

C a rb o n  0*50 to 0 ‘7 8 |
M an g an ese  0*50 to 0*85
S u lp h u r, M ax  0*045
P hospho rus, M ax  0*045

N o te  —  W iien  th e  s te e l is s ilico n -k illed , th e  p ro d u ct a n a ly iis  sh a ll sh o w  a niinJinuin  
o f  0  10 p e r c e n t s ilic o n . W h en  steel is  s ilico n -a lu m in iu m -k illed  o r  a lu m in iu m -k illed  
th e  req u irem en ts  for s ilico n  c o n te n t sh a ll n o t a p p ly .

5 . T E N S IL E  T E S T

5 X  T h e  tensile p ro p ertie s  w hen  d e te rm in e d  in  acco rdance  w ith  IS  : 1521- 
1972J sha ll b e  as given in  T a b le  1.

5 .1 .1  T h e  p ro p o rtio n a l lim it o f  the  bead  w ire shall be n o t Jess th an  
80 p e rc e n t o f  th e  tensile streng th .

• M e th o d s  o f  c h e m ic a l a n a lysis  o f  p ig  iron , cast iron  a n d  p la in  ca rb o n  a n d  lo w a llo y  
ite e ls  ( rev ife d ) .

tR e s tr ic te d  ca rb o n  ran ge  m a y  b e  specified  b y  th e  pu rch aser  to  su it h is req uirem ents. 

J M cth o d  for ten sile  te s tin g  o f  s teel w ire {firs t r tv h io n ).



TABLE 1 TENSILE TEST
( Clause 5 ,1 )

S iz e T e n s il e  S t r e n o t t i E l o n g a t io n  a t  
2 0 0  m m  G a u g e  

L e n g t h

B r e a k in g  '

(1) (2) (3) C4)

M in Alin M in

m m •N /m m 2 P ercent N

0-965 1 8 6 0 3 1 360

i-80 1 7 2 0 3 4  377
1 4 7 0 3 3 740

1-83 I 720 3 4  5 2 4

2*49 1 420 4 6 9 1 5

N o t e — Bronze, brass a n d  copper p lated  w ires sha ll b e  h ea ted  in  superheated  steam  
at 150®C for o n e  h ou r before testing .

• I  N /m m 2  -  1 M N /m m 2  =  0*102 0  kgT/mm^.

6. T O R S IO N  TE ST
6.1  Bead w ire of size 0*965 m m , w hen subjected  to  torsion test in  accord ­
ance w ith  IS  ; 17J 7-1971 *, shall w ithstand  a  m in im um  nu m b er o f 30 tu rns 
in  a length  equivalent to  100 diam eters w ithou t any  sign o f failure.

7 . BEN D  TEST
7.1  T h e  bend  test shall be ca rried  ou t in  the case o f b ead  w ire o f size 1*80, 
1*83, and  2 '49  m m . T he  w ire, when tested in  accordance w ith  I S :  1716- 
1971t, shall w ithstand  w ithou t any  sign o f failure being  ben t forw ard and  
backw ard  to the num ber o f bends ind icated  in T ab le  2.

8. D E A D  W IRE T E ST
8.1  T h e  w ire shall lie flat w ithou t any  tendency to spiral an d  shall be  free 
from  twists. T h e  dressing d iam eter shall be  as agreed  to  betw een the 
purchaser an d  the  m anufactu rer.

9. W EIG H T O F CO A TIN G
9.1  T h e  w eight o f coating  for wires o f different finishes shall be as given
in T a b le  3. *

•M e th o d  for sim p le torsion testing o f  steel w ire  {firs t revision ) .  
tM c th o d  for reverse b en d  testing o f steel w ire {firs t revision ) .



S iz e

(I)
m m

1-80
1-83
2-49

T A B L E  2 B E N D  T E S T

( Clause 7.1 )

N u m b e r  o f  B en d s

♦F or 180° B end, O R  For 90® B end, to  
in A ccordancc w ith  b e  A ltered to

Present M ethod

( 2)

10
10
5

(3)

21
21
11

M a n d r e l ,
R a d iu s

M in

(4)

5-0
5-0
7*5

• T h e  first bend  o f  90® shall not be counted .

T A B L E  3  W E IG H T  O F  C O A T IN G

( Clause 9.1 )

T y p e  o p  F in is h

( 1)

Z in c-cop p er finish:

W e ig h t  o f  C o a t in g  g /k g  o f  W i r e  f o r  S iz e

0*965 m m  

(2)

1-80, I -83 and  
2-49 m m

(3)

a) Z inc 4-5 to  18*5 4-5 to 18-5
b ) Copper 0-55 „  1-55 0-55 „  1-55

C opper finish 0-3 „  1-5 0-3 „  1-0
Bronze finish 0-3 „  1-5 0-3 „  1-0
Brass finish 0-3 „  1-5 0-3 „  1-0

10. P R O T E C T IV E  C O A T IN G

10.1 I f  agreed to betw een the supplier and  the purchaser, a  resinous coat­
ing  shall be applied  to wh'cs to p ro tec t them  fiom  corrosion. T h e  solvent 
used shall con tain  no  substitu ted  hydrocarbon  com ponents o f chlorine.

11. F R E E D O M  F R O M  D E FE C T S

11.1 T h e  finished w ire shall be circu lar in section and  free from scales, 
splits, spills and  o ther harm ful defects. T he coaling shall be smooth and 
uniform .



12. TO LER A N C E S O N  SIZES

12 .1 Bead w ire shall be supplied w ith  a m axim um  toleran-cc of 
±  0-025 m m .

13. FINISH

13.1 T h e  w ire shall have one o f the following finishes as specified by the 
purchaser:

a) Z inc-copper p la ted ,
b) C opper p la ted ,
c) Bronze p la ted , or
d) Brass plated .

13.2 T h e  finish o f  the wire shall be such as to give satisfactory adhesion. 
T he bead  wire shall be subjected to an  adhesion test as given in 
A ppendix A.

14. PACK ING
14.1 E ach coil o f wire shall be suitably bound  an d  fastened com pactly and  
shall be suitably w rapped as m utually  agreed to between the supplier and  
the purchaser.

15. M ARKING

15.1 E ach coil o f w ire shall carry a  tag w hich shall be legibly m arked 
with the following:

a) M anufacturer’s nam e or trade-m ark,
b) Finish, and
c) Size and  w eight of the wire.

15.1.1 T he m aterial m ay  also be m arked w ith the IS I  Certification
M ark.

N o t e  — T h e  use o f the IS I  Certification M ark is  govern ed by t h e  provisions o f  th e  
Ind ian  Standards Institution  ( C ertification M ark s) A ct and th e R u les  and RcguJation*  
m ade thereunder. T h e  IS I  M ark on  products covered by an  In d ian  Standard convcys  
the assurance that they have been produced to  com ply  w ith  the requirem ents o f  th at  
standard tinder a w ell-defined system  o f  inspection , testing and  q u a lity  control w h ich  
IS devised and supervised by IS I  and  operated by th e producer. IS I  m arked products  
are also contin uously  checked by IS I  for conform ity to  that standard as a  further  
safeguard. D etails o f  conditions under w hich  a licence for th e use o f  th e IS I  
C ertification M ark m ay b e  granted to m anufacturers or processors, m ay be obta ined  
from  the In d ian  Standards Institution .

16. SAM PLING AND C RITER IA  f O R  C O N FO R M IT Y

16.1 T he m ethod o f draw ing representative sam ples o f the m ateria l and 
the criteria for conform ity shall be as proscribed in A ppendix B.



A P P E N D I X  A

( C la u s e  1 3 . 2 )

M E T H O D  O F  T E S T  F O R  A D H E S IO N  O F  V U L C A N IZ E D  
R U B B E R  T O  B EA D  W IR E  

A -1 , A P P A R A T U S

A-1,1 M o u ld  — T h e  m ould  is designed for a  13 m m  thick block of 
ru b b er, 205 m m  long  an d  50 m m  wide across the short dim ension o f the 
m ould , thus giv ing a  50 m m  Icngih o f  em bedm ent; bevelled slots shall be 
located  for spacing 15 w e s  13 m m  ap a rt and  a t the m iddle o f  the block 
thickness. In  add ition  to the m ould  itself, top an d  bo ttom  p la tes shall be 
p ro \id e d . T h e  m ould  an d  plates a re  sho\vn in  Fig. 1.

A ' l . I . I  Testing Machine —  A su itab le tension testing m ach ine shall 
be  used. T h e  m achine shall be o f such capacity  tha t the m axim um  
load  requ ired  to pu ll ou t the wires shall no t exceed 85 percen t n o r be less 
th a n  15 p ercen t o f  the ra te d  cap.iciiy. T h e  ra te  o f travel o f the pow er 
ac tu a ted  g^ip shall be 50 ±  5 m m /m in . O th e r  rates o f  travel up  to 150 ±
15 m m /m in  m ay  be used by ag reem ent between the pu rchaser and  the 
m an u fac tu re r.

A.-1.2 G r i p s  ■— T h e  top grip  shall be o f a  special ho lder m ade for the 
cu red  b lock sam ple w ith  a  slot in  the bo ttom  to perm it the block to be 
inserted  w ith  the w ire p ro trud ing . T h e  closed end of the slot shall be 
cen tred  a t the line o f  pull o f the tester {sec Fig. 2 ) .  T h e  bo ttom  grip 
shall be a  w edge type designed to exert incrcasuig tigh ten ing  as the wire 
is pu lled .

A.-1.3 P r e s s  — A cu rin g  press, la rge  enough to take the  m ould , and  
cap ab le  of a t  least 90 kN  to ta l pressure to  the  m ould. E lectrical or steam  
h ea t for the  top  an d  bottom  plates shall be o f sufficient capacity 
to  m a in ta in  the m ould  com ponents a t  the requ ired  tem peratu re  for the 
ru b b er com pound  being  used.

A -2. M A T E R IA L S

A-2.1 S o lv e a t  — T h e  solvent used for the p repara tion  o f the ru b b er and 
w ire in  this m ethod  sliall be s u c h 'lh a t  the surface of the ru b b er will be 
freshened w ithou t adveiscly aflecling the adhesion. A suitable solvent has 
been foti/id to  be a  special lead  i’a-c gasoJine, with distilU tion  range from
40 to  141®G a n d  m in im um  recovery o f 97 percent.



A -2.2 R u b b e r  — T h e  ru b b er stock used shall be furnished by the p u r­
chaser o f the w ire together w ith pertinen t inform ation on th e  tem perature 
an d  tim e for the  cu re  o f th a t particu la r ru b b er as well as ageing tim e 
lim its for holding the block between curing  and  testing. Since the 
efficiency of the uncured  ru b b er is affected by its storage and  age, the p u r­
chaser o f the w ire shall also spccify the conditions of storage an d  any  tim e 
lim it for such storage of the batch . T h e  rubber stock shall be provided, 
stored an d  used u ncu red  in  sheet form, betw een 7 an d  8 m m  thick w ithout 
any  remiUing before using. I t  has been found convenient to store the 
ru b b er already  cu t to size for the m ould.

T
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SECTION AA

TOP PLATE

K zg . 1 M o u l u  w i t h  1 ' o p  a n d  B o r r o w  P l a t E v S  
( FOR W i r e  1 *83 m m  D ia  ) —  C ontim ed )



ASSEMBLV

13mm -  
6 mm

□

F ig .  1 M o u l d  w i t h  T o p  a n d  B o t t o m  P l a t e s  

( f o r  W i r e  1 -83  m m  D i a )
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F i g . 2  T o p  G r i p

A-3. P R O C E D U R E

A-3.1 P r e p a r a t i o n  o f  M a te r ia l s  —  I t  is necessary th a t a il the  m ateria ls 
be prepared  in  advance o f the build ing step so th a t the m ould  can  be filled 
quickly a t the proper tim e. P repare these m aterials as follows.

A -3.1 .1 Wire Specimens —  L ay  ou t 250 to 300 m m  cu t lengths o f  w ire 
specimens on a  clean surface, such as cloth or paper. T h e  w ires should 
be touched only a t their ends. Unless otherw ise specified the  w ires shall 
be tested ‘ as is ’ representing the condidon in  w hich th e  w ire lo t and  
samples were received. I f  ‘ washing ’ the surface o f th e  vvire before test is 
specified, gently wipe the wire w ith a soft cloth dam pened  wdth solvent.

A -3.1 .2 Rubber Slock—  ̂C ut the ru b b er sheet stock to th e  size o f the 
m ould cavity, unless the stock has been p re-cu t to th a t size for storage; 
two pieces are required  for each block. L ay  these o u t an d  freshen the ir 
top surface w ith the solvent, applied w ith a soft clo th  o r b rush . P lan  the 
freshening so th a t a d rying tim e o f  a t  lea*?t 10 b u t no t m ore  than  
20 m inutes will have elapsed a t the bu ild ing  step o f  the  procedure.

A-3.2 P r e p a r a t i o n  o f  th e  M o u ld  —  P reh ea t the m ould  in c lud ing  top 
and bottom  plates to the cure tem peratu re  o f  the ru b b er used.

A-3.3 B u ild  U p  o f  th e  B lo ck

A -3.3.1 Rem ove the m ould from the preheating  and  take o ff th e  top 
plate.



A -3.3.2 Press dow n in to  the m ould w ith  a  m etal o r ru b b e r w ooden peg, 
or knife b u tt, the bo ttom  piece o f ru b b er, w ith  freshened side up.

A -3.3.3 L ay th e  wires, one by one, in to  the tapered  slots m aking note 
o f the ir identification for la ter m ould ing  o f the test rem elts. Position the 
w ires so th a t ab o u t 2*5 m m  sticks ou t from  one side o f  the m ould  and  abou t 
150 m m  from  the o ther. D o no t touch the wires w ithin the 50 m m  length 
th a t w ill be in con tac t w ith  the ru bber.

N o t e  —  S lo ts  1 a n d  15 sh o u ld  b e  filled w ith  d u m m y  le n g th  o f  w ire  w h ich  w ill be
s u b se q u e n tly  p u lle d , b u t  th e ir  te s t v a lu e s  sh o u ld  n o t  b e  re c o rd e d  n o r  in c lu d e d  in
th e  c a lcu la tio n s .

A -3.3 .4  Press dow n firmly w ith knife b u tt or roller the top piece of 
rub b er, w ith  freshened side down.

A -3.3 .5  R eplacc the top p la te , p u t the m ould  in the press, and  apply a 
pressure o f  a t  least 90 kN to the m ould . Excessive pressures are not 
necessary an d  m ay dam age the m ould.

A -3.3 .6  I t  is im p o rtan t th a t the en tire sequence of steps takes no t over
3 m iim tes, from  the rem oval o f the m ould from the heat and  replacing it 
in the  press. T h is tim e lim it also applies during  the building o f blocks 
subsequent to the first one, w here the m ould is already hot and  when a 
cu red  block m ust be rem oved from the m ould before it can be filled.

A -3.4  C u re  —  C u re  the block under pressure for the time and  tem perature 
conditions of the  ru b b e r being used.

A-3«5 P r e p a r a tio n  o f  th e  C u red  B lo c k — Remove the m ould from  the 
press an d  push o u t the cured block. I f  there are o ther blocks to prepare 
procced w ith  the build ing operations as outlined in  A-3.3. Age the cured 
block a t  room tem pera tu re  ( 2 3 ± 2 ’8°C ) for the required  tim e limits 
specified by  the  ru b b e r stock supplier. G ut off the 25 m m  lengths of 
p ro tru d in g  w ire close to the edge of the block. Pull off any extraneous 
flesh from both  edges o f the block.

A -3 .6  T e s t in g —  P ush the block in to  the top grip  of the testing m achine 
un til the first w ire m eets the stop. T his will centre th a t w ire a t the line 
of pu ll o f the tester. C lam p the first w ire in the wedge clam p, m ake sure 
read in g  a ttac h m e n t o f tester is a t  zero, and  s ta rt the m achine ( see Fig. 3 ). 
W hen  the w ire pulls ou t, no te the pull ou t load to the nearest 5 N  and  
release the wedges. Pull the tested w ire ou t o f the block by hand  and  slide 
the block in the ho lder un til the next w ire hits the stop. C lam p it in  the 
wedges and  no te its pull ou t load . R ep ea t the procedure w ith the o ther 
wires o f the block. T h ere  is no neod  to stop the lower jaw  after each wire 
3ull. C ontinue sliding each subsequent w ire in to  the wedges un til they 
ow er too for to grasp the w ire length . T h en  re tu rn  the lower grips to its 

highest position and  s ta rt it down again.



A -4. T E S T  R E P O R T

A-4.1 R ep o rt ind iv idual test results and  their m ean  plus an y  o ther 
calculated  da ta  as agreed to betw een the purchaser and  m anufactu rer.

A P P E N D I X  B

(  C la u s e  1 6 . 1 )

S A M PL IN G  AND C R IT E R IA  F O R  C O N F O R M IT Y

B-1. L O T

B-1.1 In  any consignm ent, all the coils of wires o f  the sam e d iam eter 
m anufactured  uiider essentially sim ilar conditions o f m anufactu re  shall be 
grouped together to  constitute a  lot.



B-2. SA M PL IN G  F O R  SIZES A N D  SUR FA CE C O N D IT IO N S

B -2.1 T h e  n u m b e r  o f coils to be exam ined  from  each lo t sizes and  surface 
co n d itio n  a n d  the  co rrespond ing  c r ite r ia  for conform ity  shall be as ag reed  
to  betw een  th e  supp lier an d  th e  p u rchaser.

B -3. SA M P L IN G  F O R  O T H E R  C H A R AC TER ISTIC S

B -3.1 F rom  each  lot, the n u m b e r of coils specified in  col 2 of T a b le  4 
{ d ep en d in g  upo n  the  n u m b e r o f coils in the l o t ) shall be selected a t 
ran d o m .

T A B L E  4  S C A L E  O F  S A M P L IN G

N o . OF C o il s  in  t h e  L o t  N o . o f  C o il s  t o  b e  S e l e c t e d

(0  (2)

2 10 8  ■ 2
9  „  15 3

16 „  25  5
2 6 . ,  40  7
41 „  65  10
6 6  „  110  15
O v er  110 20

B -3.2  A  test piece, cu t from  each  end  o f  each  coil so selected, shall be 
sub jected  to the  chem ical analysis (see 4.1 ).

B -3.2 .1  T h e  lo t shall be  considered as conform ing to the requ irem en ts 
o f  the  chem ical com position  la id  dow n in  this specification if  th e  average o f 
the  test results com plies w ith  the  lim its specified in  4.1.
B -3.3  F ro m  each  o f  th e  coils selected  as in  B-3.1, one test piece for each 
o f  the  ap p licab le  tests given u n d e r  5 to 7, nam ely , tensile test (see 5 .1 ) ,  
to rsion  test ( see 6 . 1 ) , ben d  test (see 7 .1 ), shall be cut from  each  end  and  
sub jected  to  these tests. A ll the  se lected  coils shall also be sub jected  to 
d e a d  w ire test a fte r cu ttin g  the necessary specim ens for the o ther tests 
m en tio n ed  above.

B -3 .3 .1 T h e  lo t shall be considered as conform ing to the requirem ents 
o f  various tests en u m era te d  in  B-3.3, if  each result complies w ith  the 
re levan t req u irem en ts  specified in  the respective clauses.

B -3 .3 .2  In  case th e re  is on ly  onet failu re in  an y  test, then  a n  equal 
n u m b er o f fresh specim ens shall be cu t from  a  second set o f random ly  
chosen coils a n d  sub jected  to the  tests in  w hich the failure has occu rred . 
O n  find ing  this new  set o f  specim ens satisfactory , the lo t shall be  dec lared  
as conform ing to the  requ irem en ts  o f th a t test, o therw ise n o t.



I N D I A N  S T A N D A R D S
O N

WROUGHT STEEL PRODUCTS

IS:

2 2 6 -1969  S tru ctura l s teel (s ta n d a rd  q u a lity ) {fou rth  reoision )
2 7 7 -1969  G a lv a n ized  steel sh eets  { p la in  a n d  corru gated  ) ( second remsion )
279-1961  G a lvan ized  iron  an d  steel w ire  for te legrap h  pxirposes ( n o ised )
2 8 0 -1962  M ild  steel w ire  for gen era l en g in eer in g  pu rp oses ( r e d s e d )
4 1 2 -1952  E xp a n d ed  m eta l steel sheets for  gen era l en g in eer in g  pu rp oses ( revised)
513-1973  G old  rolled  carb on  steel sh eets  {secondrevision )
597-1962  B lack  p la te  for tin n in g  a n d  tin  p la te  ( p a ck  ro lled  ) ( revised )
648-1970  N o n -o r ien ted  e lectrica l s teel sh eets  for m a g n etic  c ircu its  ( second revision ) 
961-1962  S tru ctura l s teel ( h ig h  ten sile  ) ( revised)

1029-1970  H o t  rolled  steel strips ( b a lin g )  (Jirst revision )
1079-1973 H o t  ro lled  carb on  ste e l sh eet a n d  str ip  ( th ird  revision )
1148-1973 R iv e t  bars for structural pu rp oses ( second revision)
1149-1973  H ig h  ten sile  r ivet bars for stru ctu ra l p u rp oses ( second revision )
1673-1973  M ild  steel w ire  su ita b le  for th e  m an u factu re  o f  m a c h in e  screw s ( b y  cold  

h ead in g  p r o cess ) (Jirst revision )
M ild  steel w ire  for th e  m an u factu re  o f  w o o d  screw s (Jirst reoision )
S tee l w ire  for ropes (J irst revision )
S tru ctural steel ( ord in ary  q u a lity )  (J irst revision )
S tee l rivet a n d  s ta y  bars for boilers  
C old-redu ced  tin p la te  an d  co ld -red u ced  b lack p la te  
S tee l p lates for boilers  
S tee l p lates for pressure vessels
Structural s teel ( fusion w e ld in g  q u a l i t y ) (Jirst revision )
C arbon steel bars for p rod u ction  o f  m a ch in ed  p arts  for g en era l en g in eer in g  
purposes (Jirst revision )
S tee l b illets, bars a n d  section s for b o ilers (J irst revision )
M ild  steel w ire  rod  for th e  m an u factu re  o f  m a ch in e  screw s ( b y  c o ld  h ead in g  
p r o cess ) (Jirst revision )
H o t  ro lled  m ild  steel strip for co ld -red u ced  tin p la te  
C o ld  ro lled  steel strip  for springs 
B right bars for th readed  com p on en ts  
H ard -d raw n  steel w ire for u p h olstery  springs  
H o t ro lled  bars for th readed  co m p o n en ts  (Jirst revision )
C arbon  steel b illets for re-rolling in to  stru ctu ra l s tee l ( s tan d ard  q u ality  )  
C arbon  steel b illets  for re-ro llin g  in to  structural steel (ord in ary  q u a l i t y )  (J in t  
revision )

M ild  steel for m eta l arc w e ld in g  e lectrod e  core  vA re (Jirst revision )
E lectrica l s teel sheets ( o r ie n te d ) «
Stru ctura l s teel ( sh ip b u ild in g  q u a lity  )
S tee l for th e  m an ufacture o f  v o lu te  a n d  h e lica l springs ( for ra ilw a y  r o llin e
s to c k )
M ild  steel rivet bars for sh ip -b u ild in g
C o d e  o f  p ractice  for pack ag in g  o f  s tee l a n d  steel p ro d u cts  for ex p o rt purpose*  
S tee l for v o lu te , h e lica l a n d  la m in a te d  springs for a u to m o tiv e  su sp eiu io n



S502>1966 S tee l ch eq u crcd  plate*
S 5 0 3 -!9 6 6  S tee l for m arin e  boilers, pressure vessels »nd  w e ld ed  m ach in ery  structures 
874 7 -1 9 6 6  S tee l for flan g ing  and  pressing
S8S5*I966 A lu m in « e d  stcci core w ire for a lu m in iu m  condu ctors ( A C S R  )
3885  ( P art I )*1956 S tee l for th e m an ufacture o f  lam inated  springs ( ra ilw ay  ro lling  s to c k ):  

P art I F la t section s
S&8S (  P art I I  ) -1 9 6 9  S tee l for tb e  m an ufacture o f la m in a ted  springs ( ra ilw ay  rolling  

s to c k ):  Part I I  R ib  and  groove  sections  
3 945 -1 9 6 6  S tee l for n a v a l purposes
4 0 3 0 -1 9 7 3  C o ld  ro lled  carb on  steel strip for gen era l en g in eer in g  purposes {first r tvision) 
4072*1967 S tee l for sp rin g  w ashers 
4 2 2 5 -1 9 6 7  S tee l w ire for  um brella  ribs ^
4224*1967 S tee l w ire for office stap les  
4454*1967  S tee l w ires for co ld  form ed springs 
4 8 2 4 -1 9 7 3  B ead  w ire for tyres {f irs t revUi»n)
4 8 5 5 -1 9 6 8  B right steel bars for m ach in in g
5 2 3 9 -1 9 6 9  W ire rod  for th e  m an ufacture o f  a lu m in ized  steel core w ire for alum in iu m  

con d u ctors
5 2 7 2 -1 9 6 9  C arbon  steel sheets for in tegra l coach es
5 8 7 2 -J 9 7 3  C o ld  rolled  steel strips ( b o x  s tra p p in g s) {f irs l revision)
5 9 8 6 -1 9 7 0  H o t ro lled  steel p la tes an d  flats for co ld  form in g and  flanging operations  
5 9 9 3 -1 9 7 0  A lu m in ized  steel w ire for te legraph  and  te lep h on e  purposes 
6240-1971  H o t  ro lled  steel sheets for th e  m an u factu re  o f  low  pressure gas cylinders  
690 2 -1 9 7 3  S tee l w ire for spokes
6 9 1 4 -1 9 7 3  C arb on  steel cast b ille t in go ts for ro llm g into  structural steel (s ta n d a rd  

q u a l i t y )
6 9 1 5 -1 9 7 3  C arb on  steel cast b il le t  in go ts for ro lh n g  in to  structural steel (o rd in a ry

q u a lity )
6 9 6 7 -1 9 7 3  S tee ls  for e lectr ica lly  w e ld e d  rou n d  lia k  chains


