
IS : 3400 ( Part m ) -1965

Indian Standard
METHODS OF TEST FOR 
VULCANIZED RUBBERS

PART III ABRASION RESISTANCE^DU PO N T CO N STA NT
LOAD METHOD

U D C  678*43 :620-178 14

©  C opyright 1966 by

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  
MANAK BHAVAN, 9 BAHADUR SH A H  ZAFAR MARG 

NEW  D ELH I 1

Price Rs 1 ‘50 Ju ly  1966



METHODS OF TEST FOR 
VULCANIZED RUBBERS

PART III  ABRASIO N RESISTANCE—DU PO N T C O N STA N T  
LOAD M ETHO D

R u b b e r P roducts S ec tiona l C o m m ittee , GDC 6

C hairm an Representing
Dr  D. B a n b b jk k  N a tio n a l R u b b e r M n n u factu re rs L td , C a lcu tta ; and

Aflflooiation o f R u b b e r M an u fac tu rers  in In d ia , 
C a lcu tta

Members
Sh r i p . K . Bosk The D unlop  R u b b e r Co ( In d ia  ) L td , C a lc u tta

Sh r i 8. M u k b e r j e e  ( A lte rn a te  )
SiTBi R. C. J>A8 (JuPTA National Tout House, Calcutta; and Direcfcorato

G eneral o f Supplies & D isposals ( M in istry  o f 
S u p p ly  & T ech n ica l I^evelopm en* )

Sh r i S. P . M u llio k  ( A lte rn a te  )
Sh r i S. L. G a n d h i Ministry of Defence ( DG l )
Sh rj K . K . G a n o o li M in is try  o f  D efence ( R  & D  )
Sh b i s . C. O a n o u li M in istry  o f  Defence ( R  & D  )

S h b i B. K . D a t t a  G u p ta  { A lte rna te  )
S h r i  S. R . K o o h h a r  D ire c to ra te  G eneral o f  S upp lies & D isposals

( In sp e c tio n  W ing  ) ( M in istry  o f S u p p ly  & 
T echnical D e v e lo p m e n t)

Sh b i R . C. K u k ilijAYA I n d ia n  Oil C orporation  L td  ( M ark e tin g  D ivision  ),
Bombay

Sh r i K . M. K u k r e ja  H in d u s ta n  St«e! L td ,  R an ch i
S h r i G. C. J a in  ( A lte rn a te  )

Sh b i L a l it  Mohan  J am nadas T h e  Coamos In d ia  R u b b e r W orks P r iv a te  L td ,
B om bay

Sh r i S ham  Sitndar Azad  ( A lte rna te  )
D r  K . N . Modak  In d ia n  R u b b e r  M an u fac tu re rs  R esearch  A ssocia­

tio n , B om bay; and AU In d ia  A utom obile  & 
A n c illa ry  In d u n tr ie t  A ssociation , B o m b ay  

D r  D . K . R oy CHAtrDHUBi I .  C. I .  ( In d ia  ) P r iv a te  L td , C a lc u tta
S h r i M. K . B o se  ( A lte rn a te  )

Db  A. S e e t h a r a m ia h  D ire c to ra te  G enera l o f  T echnical D evelopm ent
* (M in istry  of Supp ly  f t  T echnical D evelopm ent)

D r  N . V. C. R a o  ( A lte rn a te  )

{ C ontinued on page 2)

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  
MANAK BHAVAN, 9 BAHADUR SH AH  ZAFAR MARG 

NEW DELHI 1



( Continued from  page 1 )
M em bers Representing

Sh r i K . R . S e n o u p t a  In d ia n  R u b b e r In d u s tr ie s  A ssocia tion , B om bay
Sh e i  B. B asu  ( Alternate  >

S h r i M . G. S in o h a l  R a ilw a y  B o ard  ( M in istry  o f  R a ilw a y s  )
D& N . H . S iv a b a m a k r ia h n a n  R u b b e r  B o ard , K o tta y a m  
D e  S a d o o p a l ,  D irec to r G enoral, I S I  ( Ex-officio M em ber )

D irec to r ( Chem  )

Secretary 
S h e i  X . R . Sr ik iv a sa n  

Aftaistant D irec to r ( Chem  ), IS I

M ethods o f Testing V ulcanized R ubber Subcom m ittee, CDC 6 :9  

Convener
D e  D . K . R oy  Ch a u d h u e i I .  C. I .  ( In d ia  ) P r iv a te  L td , C a lcu tta

Members
Sh e i Sh a u  S u n d a r  A zad  T he Cosmos In d ia  R u b b e r  W orks P r iv a te  L td ,

B om bay
Sh r i L a l it  Mo han  J amnadas ( A lternate )

Sh r i B . H . D aI a l  M in istry  o f  Etefence ( D G I )
Sh e i  R . C. D as Gu p t a  D irec to ra te  G eneral o f  S upp lies a n d  D isposals

< (M in istry  o f  S u p p ly *  T echn ica l D evelopm ent)
Sh r i  B . C. D e  T he D un lop  R u b b e r Co ( In d ia  ) L td , C a lcu tta

Sh e i  L . M. B asv  R ov  ( Alternate)
Sh r i W . G. D e s a i In d ia n  R u b b e r R e g en e ra tin g  Co L td , B om bay
Sh r i M, S. K ik a w i T . M aneklal M an u fac tu rin g  Co L td ,  B om bay

Sh e i  V i j a y  B . Sh a h  ( Alternate )
S h r i M. M. P a t e l  S jT ithe tic  an d  C hem icals L td ,  B om bay

D e  G . s . K e is h n a m u e t h y  ( Alternate  )
De  A . K . SiRCAE • N a tio n a l R u b b e r  M an u fac tu rers  L td , C a lc u tta
Sh e i  V ije y a n a n d  O rien ta l R u b b e r  In d u s tr ie s  P r iv a te  L td , B om bay

S h e i  S a d a n a n d  { Alternate )



METHODS OF TEST FOR 
VULCANIZED RUBBERS

PART III ABRASION R ESISTA N C E-D U  P O N T C O N STA N T  
LOAD M ETHO D

0. F O R E W O R D

0.1 This In d ian  S tandard  was adopted by. the Ind ian  S tandards In s titu ­
tion on 27 Novem ber 1965, a fte r the d ra ft finalized by the  R ubber 
Products Sectional Com m ittee had  been approved by the Chem ical 
Division Council.

0.2 The need for Ind ian  S tandards on the  test m ethods for the deter­
m ination  o f physical properties o f rubber and rubber products has been 
felt since quite a long time. This s tandard  is expected to  furnish the 
rubber industry with standard ized  procedures and  term inology in the 
testing field.

0.3 This s tan d a rd  is based on ISO /R  33-J957 ‘ Du Pont c o n s ta n t  lo a d  
m ethod of m easuring abrasion resistance o f vulcanized n a tu ra l and 
synthetic rubbers’ issued by the  In tern a tio n al O rganization for 
S tandard ization . S tandards of o ther countries have also been freely 
draw n upon.

0.4 In  reporting the result of a test or analysis m ade in accordance with 
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. SCO PE
1.1 This m ethod is in tended  to  m easure the  abrasion resistance of 
vulcanized rubber compounds w here this property  is significant.

2. TERM INOLOGY

2.0 For the purpose o f th is ,s tan d a rd , the following definitions shall 
apply.

•R u le s  fo r  ro u n d in g  off n u m erica l v a lu es ( r e v is e d ) .



2.1 A brasion Loss — T he volume of a vulcanized rubber compound 
ab raded  from  a specified test piece when subjected to  abrasive wear 
under specified conditions.

2.2 A brasion R esistance  — T he reciprocal o f abrasion loss.

2.3 A brasion R esistance  Index — T he ra tio  o f the abrasion resistance of 
the rubber under test to th a t  o f a s tandard  com parison rubber 
com pound expressed as a percentage.

3. PRIN CIPLE O F TH E M ETHOD
3.1 A brasion resistance, as determ ined by different types o f machines, 
gives both  absolutely and  relatively different results for different rubbers. 
Close re lation  between test results and  perform ance is also not implied 
by such m easurem ents. However, for obtaining com parable results, 
it is necessary to adopt an  in ternationally  agreed m ethod, namely, 
Du Pont m ethod, an d  standard ize the same.

3.2 In  this m ethod, test pieces of rubber samples a re  tested a t the  same 
tim e and  com pared with test pieccs o f an  appropriate s tandard  comparison 
rubber. T he samples a re  abraded  against a specified abrasive by hold­
ing them  in contact w ith the abrasive a t  a constan t load by any suitable 
m eans free from  friction an d  able to  follow axial m ovem ent o f the 
sam ple holder as w ear takes place. T h e  ra tio , o f  the  volum e loss in 
m illilitres o f the standard-com parison-rubber for specified revolutions 
o f the  abrasive to  the volum e loss in m illilitres o f the ac tua l test pieces 
for the sam e specified revolutions m ultiplied by 100, gives the  abrasive 
resistance index, as a re la tive value. H igher values denote better 
perform ance.

4. APPARATUS

4.1 T he Du Pont Croydon Abrasion T ester { see  Fig. 1 ) has the follow­
ing com ponents.

4.1.1 A disc which carries an  abrasive surface is m ounted on a  shaft 
an d  ro ta ted  a t a uniform  speed within the  range from 30 rpm  to  40 rpm. 
T he provision o f a revolution counter is desirable.

4.1.2 T he test pieces from the same com pound are  m ounted, w ith their 
2 cm* faces on the abrasive, on a bar, d iam etrically  disposed across the 
disc so th a t the centre o f each sam ple ii 6‘35 cm from the centre of 
ro tation .

4.1.3 T he samples a rc  held in  contact w ith the  abrasive by a force of 
3*62 kg weight by any suitable m eans free from friction and able to 
follow axial m ovem ent o f the sam ple-holder as wear takes place. ( I f  the 
abrasive disc is horizontal, dead  weight m ay be used; if  the abrasive



disc is vertical, a wire led  through a cen tra l hole in the shaft w ith a 
weight o f 3 62 kg a ttach ed  a t  the re a r  m ay be used, as in the  current 
design o f the Du Pont m ach in e .)

4.1.4 A lever arm  a ttach ed  to  the sam ple-holder is provided with 
m eans ( weights and /or a spring balance ) to  restrain  ro tation  and 
enable m easurem ent o f frictional torque to  be m ade, if  desired.

4.1.5 T he abrasive is in  the form of an  an n u la r disc o f 16 5 cm out­
side d iam eter w ith a cen tra l hold o f 7 cm in d iam eter for fixing the 
disc to the  ro ta ting  m ember.

4.1.5.1 Silicon carbide abrasive grains, com m ercially known as 
180 paper ( see  IS : 715-1966* ) m ounted on stiff paper have been found 
to be suitable an d  the paper backing shall have the following 
characteristics:

a) T he  weight or substance o f paper shall be a t least 224 g/m* 
with a tolerance o f ±  ^p e rcen t; and

b) T he paper a n d  the adhesive used to  bond the  abrasive grains 
shall be w aterproof so th a t a m inim um  of softening occurs under 
moist conditions.

•S p ecifira tio n  for co a ted  ah rae iv es, g lue  bo n d  ( mder pr in t).



4.1.5.2 Papers shall be capable o f a l least 6 hours useful life and 
shall generally  be discarded when the ra te  o f weight loss from  the 
s tan d ard  com pound has fallen by about 10 percent, but not m ore, o f the 
ra te  o f loss a t the first m easurem ent afte r the  running-in period. The 
ra te  o f loss o f cu tting  power is dependen t on the com pound being tested, 
high grade carbon black compound causing much less loss o f cut than  
lower grade compounds contain ing w hiting or hard  m ineral fillers.

4.1.5.3 T he abrasive surface is continuously cleaned by m eans of air 
jets, d irected  on the working surface a t  two positions betw een the 
samples. T he a ir supply is a t  a pressure o f not less than  175 kg/cm® 
and free from  oil or water.

4.1.5.4 O n each side there is a set of je ts rad ia lly  disposed and 
consisting of th ree 1-mm holes, 5 mm ap a rt, arranged  to  leave a space 
of about 6 mm between the jets and the  surface o f the abrasive. The 
addition o f stiff bristle brushes, set a t an  angle to the track, is ad v an ta ­
geous in some circumstances, bu t their use is optional.

5. T E ST  PIE C E S

5.1 Sizes of the T est Pieces — The pieces shall be 2 cm® ±  0 ’05 cm® and 
approxim ately 1 cm thick with suitable lugs for fixing in the sample 
holder,

5.1.1 I f  desired, a small sample 2 cm X 2 era X 0'5 cm may be 
prepared from a finished product or cut out w ith dies from moulded 
sheet and attached  by cold vulcanizing solution to the base portion o f a 
worn down used lest piece, for test purposes.

5.2 Number o f Test P ieces — Two test pieces are tested at the same 
time and ccAnpared with two test pieces o f the appropriate standard  
com parison rubber compound.

6. PR O C E D U R E

6.1 P repara tion  of S tandard  Com parison Rubber Compound — Select for 
com parison, according to the type o f vulcanized rubber com pound to 
be tested, one o f the following four standard  rubbers:

Compounding
ingredients

T yre  S tandard  
Compound

Footwear S tandard  
Compound

N atu ral rubber, 
smoked sheet, RM A 1

Compound Compound Compound Compound 
A B C D

Parts by Parts by Parts by
W eight W eight Weight

D
Parts by 
W eight



Compounding
Ingredients

T yre  S tandard  
Compouud

---- A_______

Footwear S tandard  
Compound

Com pound Com pound Compound Compound
A

Parts by 
Weight

5
3

50

B
Parts by 
Weight

5-0
2‘C

45-0

C
Parts by 
W eight

4 0
3 0

600

D
Parts by 
Weight

4 0
3 0

6 0 0

— — 3 0
3 0

6 0 0
1

—  ' 60 0

— — 1 0 —

3 2 5 3 0 2-5

1 ID
0-6

10 1 0
0-8

40 min at 
144°C

35 m in at 
143°C

40 min at 
153°C

35 min at 
143°C

Zinc oxide 
Stearic acid 
EPC black 
HAF black 
Di-(2 ethyl hexyl) 

phthalate 
Paraffin oil 
W hiting
Bcnzothiazyl disul­

phide 
M crcaptobenzthia- 

zole 
Sulphur
Phenyl-beta-naph- 

thylam ine 
Cyclohexylbenzthia- 

zyl sulphenam ide 
C uring tim e and 

tem perature
N o t e  — A h igh  s ta n d a rd  o f m ix in g  tech n iq u e  shou ld  be em ployed in  th e  

p re p a ra tio n  o f  th e se  com pounds to  ensu re  p ro p e r d ispersion  o f th e  in g red ien ts .

6.2 P repara tion  o f T es t P iece  — Test pieces shall be trim m ed off mould­
ing flash.
6.3 C onditioning o f T est P ieces  — T he properties of vulcanized rubber 
change continuously w ith tim e, these changes being particularly  rapid 
during the first 24 hours after vulcanization. Therefore, do not carry 
out any test w ithin this period; for accurate comparison between different 
rubbers, it may be necessary to  ensure that these are tested a t almost 
the same in terval after vulcanization.

6.3.1 P rotect the test pieces from light as completely as possible 
during the in terval between vulcanization and testing.

6.3.2 Keep test pieccs a t a 'tem p era tu re  o f 27° i  2®C for a period of 
not less than  12 hours im m ediately p rio r to  m easuring and  testing.
6.4 T em perature o f T est — C arry  out the test a t 27® ±  2°C.
6.5 M ount the test pieces in the holder w ithout undue distortion o f 
the abraded surface, but with no possibility o f m ovement o f the test 
pieces on the b ar o f the sample holder.



6.6 A llow a  runn ing -in  perio d  to  give even seating  o f  the sam ples on the 
abrasive  w ith o u t w eighing. In  the  case o f  a  new  abrasive  d isc, use 
p referab ly  the first 20 m inutes for runn in g -in  sam ples, before s ta rtin g  
a c tu a l weighings. C hange o f  cu ttin g  pow er appears to  be less rap id  
a fte r  th is in itia l period.

6.7 A rran g e  sam ples rep laced  for successive runs to  ru b  in th e  sam e 
d irec tio n  on the  ab rasive .

6.8 Em ploy system atic  rev e rsa l o f  o rd e r in a  set o f  tests to  overcom e 
b ias due to  g rad u a l change o f  ab rasive  cu tting  pow er.

6.9 R eco rd  the  d u ra tip n  o f any  one test in term s o f  revolu tion  o f  the 
ab rasive .

6.10 Expression o f R esu lts — Express resu lts as a figure o f  m erit o r 
ab rasio n  resistance  index o f  w hich h igher values deno te  b e tte r  p erfo r­
m ance, derived  as follows:

c
A brasion  resistance index =  X 100

w here

S  =  volum e loss, in  m l/1000 revo lu tions o f  th e  ab rasive , 
from  s ta n d a rd  com parison  ru b b e r com pound; an d

T  =  volum e loss, in ml/1 000 revolu tions o f  the  ab rasive  from  
the  te s t pieces o f  the  sam ple rubber.

6.10.1 O b ta in  the  volum e losses d eriv ed  from  w eight losses by d iv id­
ing the  la tte r  by the  density  o f  the p a r tic u la r  sam ple, d e te rm in ed  by the 
usual w eight in a ir  a n d  w a te r m ethod .

6.10.2 S ta te  th e  s ta n d a rd  com parison  ru b b e r com pound em ployed, 
nam ely, A , B, C o r D , as w ell as th e  type o f  ab rasive  used a n d  the  
te m p era tu re  o f  test.

^  Ace. No...................
Oote


