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METHODS OF TEST FOR 
VULCANIZED RUBBERS

PART II HARDNESS

0. F O R E W O R D

0.1 This In d ian  S tandard  was adop ted  by the In d ian  S tandards lnstitu> 
tion  bn 27 Novem ber 1965, a f te r  the d ra ft finalized by the  Rubber 
Products Sectional Com m ittee had been approved  by the Chem ical 
D ivision Council.

0.2 T he need  for In d ian  S tandards on the test m ethods for the d e ter­
m ination  o f  physical properties o f rubber an d  rubber products has been 
fe lt since quite a long tim e. This s tan d ard  is expected to  furnish the 
rubber industry w ith standard  procedures an d  term inology in  the 
testing field.

0.3 This s tan d ard  is substantially based on ISO /D R  742 ‘ D eterm ination  
o f hardness o f vulcanized n a tu ra l an d  synthetic rubbers ’ issued by the 
In te rn a tio n a l O rganization  for S tandard ization . S tandards o f o ther 
countries have also been freely draw n upon.

0.4 In  reporting  the result o f a test or analysis m ade in accordance 
w ith this standard , if  the final value, observed or ca lculated , is to  be 
rounded off, it shall be done in accordance w ith IS : 2-1960*.

1. SCOPE
1.1 This s tandard  prescribes the m ethod  for determ ining the hardness 
o f vulcanized rubber an d  rubber-like m ateria ls in In te rn a tio n a l R ubber 
H ardness Degrees.

1.1.1 This standard  is not applicable to the  testing o f m aterials 
ordinarily  classified as ebonite or hard  rubber, latex  films, or sponge, 
o r cellu lar rubbers.

*Bule8 for rounding off numerical values ( revised ).



2.0 F o r th e  purpose o f  th is s ta n d a rd , th e  fo llow ing defin itions shall 
app ly .

2.1 S tress  — T h e  av e rag e  lo ad  p er u n it  a re a  o f the  o rig in a l cross- 
section .

2.2 S tra in  — T h e  a lte ra t io n  o f  th e  shape  o r  d im ension  resu ltin g  from  
stress, th is  a lte ra tio n  b e in g  expressed  as a  frac tio n  o f  th e  orig inal shape 
o r  d im ension .

2.3 Young’s M odolos — T h e  ra t io  o f  e ith e r  lin e a r  com pressivd stress to  
l in e a r  com pressive s tra in , o r tensile  stress to  tensile  s tra in , w hen  th e  
s tra in  is v e ry  sm all.

3.  PR IN C IP L E  O F  T H E  M E T H O D

3.1 T h e  In te rn a tio n a l-S ta n d a rd  H ard n ess  test is based  on m easu rem en t 
o f  th e  in d e n ta tio n  o f a  rig id  b a ll in to  th e  ru b b e r specim en u n d e r 
specified cond itions. T h e  m easu red  in d e n ta tio n  is c o n v e rted  in to  
In te rn a tio n a l  R u b b e r H a rd n e ss  D egrees, th e  scale  b e in g  so chosen th a t  
zero  re p re se n ts  a  m a te r ia l  h av in g  a n  e la s tic  m odulus zero  a n d  100 re ­
p re sen ts  a  m a te r ia l  o f  in fin ite  e la s tic  m odulus, a n d  th a t  th e  follow ing 
co n d itions a re  fulfilled over m ost o f  th e  n o rm a l ra n g e  o f  hardness:

a) O n e  In te rn a tio n a l  R u b b e r H ard n ess  D egree  a lw ays rep resen ts  
ap p ro x im ate ly  th e  sam e p ro p o rtio n a te  d ifference in  Y oung’s 
m odulus.

b) R ead in g s  in  In te rn a tio n a l  R u b b e r H ard n ess  D egrees a re  a p p r ­
ox im ate ly  th e  sam e as those  o f  th e  Shore D u ro m e te r  T ype  A. 
T h e  re la tio n  is p re sen ted  in  T a b le  1.

TABLE 1 RELATION BETW EEN INTERNATIONAL AND SH O RE 
RUBBER HARDNESS DEGREES

H a r d n ess  D e g r e e s

Shore A 30*0 40'0 50*0 60-0 70 0 8Q-0 90-0 lOO'O

IR H D  28-9 39-5 50'0 60-5 70-0 80 0 89'5 100*0



w ith in  2®C o f  th e  d esired  va lu e . T h e  foo t a n d  v e rtica l p lunger 
ex ten d  th ro u g h  th e  to p  o f  th e  ch am b er a n d  th e  p o rtio n  passing 
th ro u g h  th e  to p  is co n stru c ted  fro m  a  m a te r ia l  h av in g  a  low 
th e rm a l co n d uctiv ity . A  sensing device is lo c a te d  w ith in  th e  
ch am b er n e a r  o r  a t  th e  lo ca tio n  o fith e  te s t piece fo r m easuring  
th e  te m p e ra tu re .

4.1.1 T h e  d im ensions o f  p a rts  o f  th e  a p p a ra tu s  a n d  the  load s are  
g iven  in  T a b le  3.

TABLE 3 D IM EN SIO N S O F APPARATUS AND LOADS
[ Clause 4.1 (c) and  4.1.1 ]

P a r t  o f D ia m e t e r Loads o k  B all L oad
A p pa r a t u s m m ,-------- 1 ON FOOT

C o n tac t In d e n tin g T o ta l g f
gf g f

B all 2 -3 8 : • 0-01')
F o o t 20 : - 1 > 30 ±  2 534 ±  1 564 ± 3 850 ± 1 5 0
H ole t) +  1 J

OR
B all 2-50 ± 0 - 0 1  "I
P o e t 20 ± 1  y 30 ± 2 660 ±  1 580 ± 3 850 ±  150
H ole 6 ± 1  /

5. T E ST  P IE C E
5.1 T h e  te s t 'p ie c e  sh a ll h av e  its u p p e r a n d  low er surfaces flat, sm ooth 
a n d  p a ra lle l  to  one a n o th e r ; tw o pieces o f  ru b b e r ( b u t n o t m ore th a n  
tw o  ) m ay  be superposed  to  o b ta in  th e  necessary  thickness.

5.2 T h e  s ta n d a rd  test p iece  sh a ll be  8 to 10 m m  th ick . T h e  la te ra l  
d im ensions o f  te s t p iece  sha ll n o t be less th a n  20 m m  a n d  no  test shall 
be m ad e  a t  a  d is tan ce  from  th e  edge o f  th e  te s t p iece less th a n  the  
a p p ro p ria te  d is tan ce  show n in  T ab le  4.

5.3 N o n -s ta n d a rd  te s t p ieces m ay be th ick e r o r th in n e r  t h a ^ t h e  s ta n ­
d a rd  b u t in  no  case i t  shall be  less th a n  4 m m  th ick . T rie la te ra l  
d im ensions o f  te s t p ieces sha ll n o t be less th a n  20 m m  a n d  such  th a t  no 
te s t be m ad e  a t  a  d is tan ce  from  th e  edge less th a n  the  a p p ro p ria te  
d is tan ce  show n in  T ab le  4.
5.4 T ests in te n d e d  to  be co m p arab le  shall be m ad e  on  test pieces o f the 
sam e thickness.

6. PR O C E D U R E
6.1 P rep a ra tio n  of Sam ple

6.1.0 T h is m e th o d  is ap p licab le  only  w here m ou lded  shee t is no t m ade 
av a ilab le .



TABLE 4 M IN IM U M  DISTANCE FROM  PO IN T  O F IM PACT T O  EDGE O F 
TEST PIE C E  W ITH  R ESPECT T O  IT S TOTAL THICKNESS

( Clauses 5.2 and  5.3)

T o ta l  T h ic k n e ss  M naiiU M  D is t a n c e  fbom  P o in t  o r
oy  T e s t  P ie c e  I m pa ct to  E d g e  o r  T est  P ie c e

mm mm

4 7-0
5 7-5
8 9-0

10 lO-O
15 11-5
25 12-5

6.1.1 I f  fab ric  is a tta c h e d  to  o r  em b ed d ed  in  th e  ru b b e r sam ple, 
rem o v e  th e  sam e before  cu ttin g  th e  te s t p ieces. In  th e  m e th o d  o f  
rem o v a l, p re fe ra b ly  avo id  th e  use o f  sw elling  liq u id , b u t benzene, 
ch lo ro fo rm  o r ca rb o n  te tra c h lo r id e  m ay  be u sed  to  w e t th e  co n tac tin g  
surface, i f  necessary . T ak e  p ro p e r care  to  av o id  s tre tch in g  o f th e  ru b b er 
d u rin g  th e  se p a ra tio n  from  th e  fab ric , a n d  i f  sw elling liq u id  is used, 
a llo w  th e  sam e to  ev a p o ra te  com plete ly  from  th e  ru b b e r surfaces a fte r  
sep a ra tio n . M ake  th e  c lo th  m ark ed  surfaces sm ooth  by buffing a n d  also 
buff as necessary  a  ru b b e r sam ple, w hich  is o f  u n ev en  thickness, o r  o f 
th ickness above th e  m ax im um  specified fo r th e  te s t pieces w hich a re  
to  be cu t from  it.

6.1.2 I n  ab rasiv e  w heel 150 m m  in  d ia m e te r  a n d  ro ta tin g  a t  ab o u t 
1400 r e v o l^ io n s  p er m in u te , or a  m ach in e  d riv in g  a n  endless b a n d  o f 
ab ra s iv e  c lo th , is su itab le  for buffing. In  e ith e r  case, use a  fine 
ab ra s iv e  ( N o. 60 o r  80 g r i t ) fo r the  final buffing a n d  av o id  undue 
h ea tin g  o f  th e  ru b b er.

N o t e  — Thfe su rfaces p roduced  b y  th is  buffing tre a tm e n t lead  to  slight!; 
d iffe ren t v a lu e s  fo r h a rd n ess  from  th o se  w ith  a  sm oo th  m o u ld  fin ish , th e  m ag n itu d  
o f th e  effect d ep en d in g  on th e  ty p e  o f ru b b er.

6.2 C onditioning of T est P ieces and Samples

6.2,1 T h e  p ro p ertie s  o f  vu lcan ized  ru b b ers  change con tinua lly  w ith  
tim e , these  changes being  p a rticu la rly  ra p id  d u rin g  th e  first 24 hours 
a f te r  v u lcan iza tio n . T h ere fo re , d o  n o t  ca rry  o u t a n y  test w ith in  this 
p e rio d ; fo r a c c u ra te  com parisons b e tw een  d ifferen t rubbers, it m ay be 
necessary  to  ensure th a t  these a re  te s te d  a t  substan tia lly  th e  sam e in te r­
va l a f te r  v u lcan iza tion . P ro te c t sam ples a n d  test pieces from  ligh t as 
com plete ly  as possible du ring  th e  in te rv a l b e tw een  v u lcan iza tio n  and  
testing .



6.2,2 C ond itio n  sam ples, a f te r  any  p re p a ra tio n  as  necessary , a t  
27” i  2®C format least 12 hours b efo re  th e  te s t p ieces a re  cu t. K eep  
these  te s t p ieces a t  27° ±  2°G u n til tes ted .

6.3 T em peratu re  o f  T est — C a rry  ou t the  test a t  27° d= unless o th e r­
wise specified.

6.4 M ethod o f  M easurem ent

6.4.1 D ust the  u p p er a n d  low er surfaces o f  th e  te s t p iece  slightly  w ith  
ta lc  a n d  su p p o rt th e  te s t p iece  on  a  h o riz o n ta l rig id  su rface . L ow er the  
foo t first so as to  rest on  th e  su rface  o f  th e  test p iece. Press the 
p lu n g e r a n d  in d e n tin g  b a il fo r five seconds v e rtic a lly  on to  the  rubber, 
th e  lo a d  on  th e  b a ll be ing  th e  c o n ta c t lo a d  g iven in  T a b le  3.

6.4.2 I f  th e  gauge is g ra d u a te d  d ire c tly  in  In te rn a tio n a l  R u b b er 
H ardness D egrees, ad ju s t it  to  re a d  100 ( c a re  being  ta k e n  no t to  ex e rt 
an y  v e rtica l pressure on th e  g a u g e ) . A pply  a n  a d d itio n a l in d en tin g  
lo a d  a n d  m a in ta in  on th e  b a ll in d ic a to r  fo r  30 seconds. A  d ire c t re a d ­
ing  o f  ha rd n ess  in  In te rn a tio n a l  R u b b e r H ard n ess  D egrees is th ereb y  
o b ta in ed .

6.4.3 D u rin g  th e  lo ad in g  periods gen tly  v ib ra te  th e  a p p a ra tu s  to 
overcom e an y  fric tion .

6.4.4 I f  th e  gauge is g ra d u a te d  in  m e tric  un its, n o te  th e  in d en ta tio n  
P  ( in h u n d red th s  o f  a  m illim e tre ) o f  th e  p lu n g er caused  by app ly ing  the  
a d d itio n a l in d en tin g  lo ad  (T a b le  3 )  ap p lied  fo r 30 seconds a n d  convert 
it  in to  In te rn a tio n a l  R u b b er H ard n ess  D egrees by  using T ab le  2 o r the  
g rap h  co n stru c ted  th e re fro m .

6.5 N um ber o f Readings — M ak e  one  m easu rem en t a t  each  o f  four 
d iffe ren t poin'ts d is trib u ted  over th e  test p iece  a n d  d e te rm in e  the  
av e rag e  o f  results.

7. R E PO R T

7.1 R e p o r t h a rd n ess  as th e  n e a re s t w hole num ber a n d  as th e  m ed ian  of 
th re e  o r five m easurem ents in  In te rn a tio n a l  R u b b er H ardness D egrees, 
s ta tin g  th e  fo llow ing a d d itio n a l d a ta ;

a )  D im ensions a n d  th ickness o f  test pieces an d  w h e th e r m ad e  u p  o f 
one or tw o pieces;

b) T e m p e ra tu re  o f  testj an d
c) T ype o f  su rface  tested , th a t  is, m oulded  o r buffed o r otherw ise.
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