
B U R E A U  O F  I N D I A N  S T A N D A R D S

Headquarters :
Msnak Bhavan. 9 Bahadur Shah Zafar Marg. NEW DELH1110002 
Telephones : 331 01 31 Telegrams : Man<>.K9—>— •

331 13 75 ' (Common to all OffiCM
Ragiona! Offices :  ~  Talaphon
Central : Manak Bhavan. 9. Bahadur Shah Zafar Marg. ( 3 3 1 0 1 3

N E W O a H 1 110002  ̂ * V  - • <331 13 7
•Eastern ; 1/14 C.I.T. Scheme V II M . -  37 86 6:

V.I.P. Road. Maniktola. CALCUTTA 700054 ‘ ‘
Northern : SCO 445-446. Sector 35-C. CHANDIGARH 160036 , ‘ 2 1 8  4:
Southern : C.LT. Campus. IV Cross Road, MADRAS 600113 • 41 29 1«

t  Western : Manakalaya. E9 MIOC. Marol. Andheri (East). s * ' 6 32 92 91
BOMBAY 400093 . '

Branch Officaa :  —  -  “

'Pushpak*. Nurmohamed Shaikh Marg, lO^enput, AHMADABAD 380001 2  63 4̂
t  Peeriya Industrial Area. 1st Stage. Bangalore-Tumkur R o a d . 39 49 61 

BANGALORE 660058 -  .
Gangotrl Complex. 5th Floor. Bhadbhada Road. T.T. Nagar. . 65 40 2

BHOPAL 462003 = ‘ “
Plot No. 82/83, Lewis Road. BHUBANESHWAR 751002 6 36 2
Kalal Kathir Building, 6 /48-A  Avanasi Road, COIMBATORE 641037 ' ' 2 67 Of
Quality Marking Centre, N-H- IV. N-l-T.. FARIDABAD 121001 . - —
Savitri Complex, 116 G. T. Road. GHAZIABAD 201001 >  , i  "  1-71 19 9
53 /5 Ward No. 29. R.G. Barua Road. 5th By^lane. .̂ 3 .3 1 7

GUWAHATI 781003 ' -
5-8-56C L. N. Gupta Marg. ( Nampally Station Road ) ■ . . 23 10.8

HYDERABAD 500001 r:
R14 Yudhister Marg, C Scheme. JAIPUR 302005 6 34 7
117/418 8  Sarvodaya Nagar, KANPUR 208005 '  -  - 2 1 6 8  7
Plot No. A-9. House No. 561/63, Sindhu Nagar. Kanpur Roaa 5  55 0

LUCKNOW 226005 - ^
Pailiputra Industrial Estate. PATNA 800013 '  6 23 0
District Uidustries Centre Complex, Bagh-e-All Maiden. “ f  —

SRINAGAR 190011
T. C. No. 14/1421, University P .O .. Palayam. .>» 6 21 0

THIRUVANANTHAPURAM 695034 ' ?
/nspec tion  O ffices  (With Sale Point) :
Pushpanjali, First Floor, 205-A West High Court Road. 62 51 7

Shankar Nagar ^ u a re , NAGPUR 440010  
Institution of Engineers (India) Building. 1332 Shivaji Nsgar. 6 24 3

PUNE 411006

‘ Sales Office Calcutta is at 5 Chowringhee Approach. 27 68 0
P. O. Princap Street. CALCUTTA
t  Sales Office is at Novelty Chambers. Grant Road, BOMBAY 69 65 2
t  Sales^ffice is at Unity Building, Narasimharaia Square. ' 22 39 7
BANGALORE

Printed at Dee Kay Printers. New Delhi, ind



METHODS OF TEST FOR 
VULCANIZED RUBBERS
PART 4 ACCELERATED AGEING

( Second Revision )

F irs t R ep rin t O C T O B E R  1991

U D C  678-43 ;6 2 0 -1 9 7 -9 l8

©  Copyright 1988

B U R E A U  O F  I N D I A N  S T A N D A R D S  
M ANAK BHA VA N. 9 B A H A D U R  SH A H  ZA FA R M A R G  

N EW  D EL H I 110002

January  1988





METHODS OF TEST FOR 
VULCANIZED RUBBERS
PART 4 ACCELERATED AGEING

(Second Revision)

R u b b er P ro d u c ts  Sectional C om m ittee , P C D C  13

Chairman * Jieprfsentiiig
D r  D . B anerjee  Escon C onsu ltan ts Pvt L td , C alcu tta

M em bers
S h r i M . L . B a h a ra n i M inistry o f  D efence ( R  &  D  )

S h r i R ajend ra  S ik g h  ( Alternate  )
D r  B . BANtRjEE C arbons &. C-hemicals Ind ia  L id, C ochin
D r  p . s .  Bh a ro a va  IE L  L td ( C hem ical D ivision ), H ooghly

S h r i N . C . S amajdar  ( A lterna te)
S h r i N . C . B h ia ta ch a ry v a  T yre  C orporation  o f Ind ia  L td . Calcutta

S h r i  S . B. S a rk a R  ( Alternate )
D r  s .  N . C h ak ra va rty  M odi R ubber L td , M odipuram
‘ S h r i L . K . M a th u r  (  Alternate  )
Sh r i  J .  C h atterjee  A ndrew  Y ule C o  L td . C a lcu tta

Sh r i A .  K . B isw as ( Alternate  )
S h r i P. B . G . D astioar  B ata Ind ia  L td . C a lcu tta

S h r i S u n il  Sa r k a r  ( Alternate  )
S h r i B. D utta  Bengal W ate rp ro o f L td , C a lcu tta

SHRt R . N . W a h ie  ( Alternate )
S h u J . M . G a rc  D irec to ra te  G eneral o f  T echnical D cvelopm eni,

New D elhi
S h r i L a lit  M o h a n  J a m nadas  C osm os Ind ia  R ubber W orks P v t L td , Bombay

Sh r i P u l in  L .  K inariv -̂a la  
( Alternate )

SuRi S. V. L a t h ia  L ath ia  R ubber M anufacturing C o Pvt L td,
B<Mnbay

S h r i  Y . S . L a th ia  ( A lte rn a te )
( CoHtUuted on page 2 )

^  Copyright 1988

B U R E A U  O F  ENDIAN STA N D A R D S

T his publication U protected under the Indian Copyright (XIV o f 1957) and 
reproduction in whole o r in pari by any m eant except with w ritten permission o f  the 
publisher th a it be deettMd to  be an  infringement o f  copyright under the said A ct.



( Continued from  page 1 )

Members ' Represeming

S hri a . K . M allik Indian Petrochem icals C orporacion L id ,
V adodara

Slim  S. Q h a sk a ra n  ( AUermue )
D r s . p . M an ik  R esearch , D esigns and  S tandards 'O rg an iza tio n ,

Lucknow
D etu ty  D irector  S ta t  ( M ? )

A-6 ( Aliernate )
S h r i C . K . M eh ro tra  M inistry  o f  F oreign  T rade

Sh r i s .  s .  C h opra  ( AUernaie )
D r R . N . M ih r o t r a  Synthetics & C hem icals L td , Bom bay

Sh r i G . A . M u n d k u r  ( )
S h r i P. F . M iixf.r D irec to ra te  G enera l o f Supplies and D isposals,

N ew  D elhi
S h r i S .  C. K o h l i ( Alternate )

D r W . M hxks Indian  R ubber M anufacturers* R esearch Associa*
tion , T hane

D r  M . s .  BANERiEE ( Alterneue )
S h r i R . R . Pa n d it  Bayer ( Indian ) L td , Bombay

Sh r i D . J. B h a r u c h a  ( AUernaie >
S h ri M a n u  M . P a tel  A ll Ind ia  R ubber Industries A ssociation, Bom bay

S h r i K . D . Sh a h  (  Alternate )
Sh r i M . B. R am o a dia  Indian Oil C o rpo ra tion  L td , Bombay

S h ri J . M . S in c h  ( A lte rn a t')
R epresen tATi\E  J . K . Industries L td . N ew  D elhi

S h r i  R am  J a ik  (  Aliernate )
Shri D . N . Roy N ational T est H ouse , C alcutt:

D r  R. G hosh  D astidar ( Alternate )
S h ri D . S. S a n d h u  M inistry o f  D efence (  D G I ) ;

S h r i Y . R . CHAVM.A (
S h ri A . Sen  D unlop  Ind ia  L td , C a lcu tta  '

S h ri K . S . Lo g a n a t h a n  ( Alternate >
D r E . V. T homas R ubber R esearch  In s titu te  o f  India, K ottayam

D r M . G . KtjMARAN( y4//^r/ia/r )
S h ri P. V ija y a r a g h a v a n  Sundram  Industries L td , M adurai

S h r i  R . R a m a n  ( Alternate )
S h r i M . S. S a x e n a , D irec to r G e n e ra l. BIS ( £r-cy5^»tf > *

D irec to r ( P  & C  )

Secretary 
S h r i A m a rjit  S in g h  

A ssistant D irec to r ( P & C  ). BIS



IS  : 3400 (l*art 4 ) - 1987

Indian Standard
METHODS OF TEST FOR 
VULCANIZED RUBBERS
PART 4 ACCELERATED AGEING

(S eco n d  Revision )
0. F O R  H W O R D  

R u b b er P ro d u c ts  Scciion ^  r m ,  .n .
Ic u n , C oal and  R elated P r o d u c i r n ^ i . i i ' ^ c ^ t c l l / ' ' ’'’ ' ' ^ ' '

.Ol2 T h is  s iandarU  was tirst pub lished  in 1965 a n d  rev ised  in 1978

r r ; i i ^ r s ^ - : : r . n i ; s : „ ^ f r r s : F E £

l l f S l = S i E S ~ S

i 5 ~ H & . a = - ' S S :

•^ li: ‘̂ lr^T«p"c:̂ utcd"bViaL

2 C i 'c “ r  o f  d ifferin '?  "> ' re la tive  n a tu ra l o r



a p p a ren t life o f  ru b b ers  w hich  d e te rio ra te  a t  d ifferen t ra tes in 
s to rag e  o r  serv ice. T ests  a t  one  o r  m ore  in te rm ed ia te  tem peratures 
a re  useful in  assessing th e  reliability  o f  acce le ra ted  ageing  a t  high 
tem p era tu re . V

c) A ccelerated  te s ts  using  d ifferent p ro p e rtie s  m ay. n o t ag ree  ii
1 assessing th e  re la tive  life o f  d ifferen t ru b b e rs  and  m ay ever 

a rran g e  th em  in d ifferen t o rd e rs  o f  m erit. T h e re fo re , d e te rio ra tio r 
should  be m easu red  by the  changes in  th e  p ro p e rty  o r  properties 
w hich a rc  o f  p ra c tic a l im portance , p ro v id e d  th ey  m ay be m easurec 
reasonably  accu ra te ly . % .

0.6 T his s tan d a rd  is essentially based on  ISO  188-1982 ‘V ^C M izet 
ru b b ers—A ccelerated  ageing o r  h ea t re s is tan ce  tests*, issued by thi 
In te rn a tio n a l O rg an iza tio n  fo r  S tandard iza tion .

0 .7 .In  rep o rtin g  th e  re su lt o f  a  test o r  analysis m ad e  in a cco rd an ce  witl 
th is s tan d a rd , if  th e  final value, observed o r  c a lc ^ a te d , is to  be rounae< 
off, it  shall be d o n e  in  a c c o rd a n ce  w ith  IS : 2-1960^

1. S C O P E
1.1 T his s ta n d a rd  p resc rib es  th e  m ethods o f  te s t fo r  acce le ra ted  ag e ia  
o r  h ea t resistance  o n  vu lcan ized  rubbers in a ir  o r  oxygen. T w o  typ es c 
te s t m ethods a re  given :

a )  By heating  in  a ir , and
b) By heating  in  oxygen.

2 . T E R M IN O L O G Y
2.1 F o r  th e  p u rp o se  o f  th is  s ta n d a rd ,, th e  d e a n itio n s  given in vario i 
p a rts  o f  IS : 7 5 0 3 t shall app ly .

3. a c c e l e r a t e d  a g e i n g  b y  H E A T IN G  IN  A IR

3.1 Principle c f  the M ethod
3.1.1 T est p ieces a re  su b jec ted  to  con tro lled  d e te rio ra tio n  by * 

elevated tem p era tu re , and  a t  a tm o sp h eric  p ressu re , a f te r  w hich tJ 
p h y s ic a l  p ro p ertie s  a re  m easured  and  co m p ared  w ith  tho se  o f  unag( 
te s t pieces. T h e  physical p ro p e rtie s  concerned  in  th e  service app licati( 
a rc  used to  m easure  th e  d e te rio ra tio n , b u t in th e  absence  o f  any  sta t 
m ent o f  these p ro p e rtie s , tensile s tren g th , s tress a t  in te rm ed ia te  elofig 
tion , b reaking  eionjgatioa an d  hardness shou ld  be m easu red ..

•R u les  for rounding  off n am erica l yatue»<-xrvijr« 
tC lo u & ry  o f  t e m s  used  in  rubber industry .



? S d T w i th  p o o r ageing rubbers, unless the  test p ieces a re  very thin.

by  a  th erm osta tica lly  co n tro lled  8 —. d cs ien  o f  the  appara tus
b lock , liqu id  b a th  o r  t cell and be
shall be such  th a t  !l“ !* ^ c irc u la te d  A ir passing th rough  one
exhausted  a t  th e  ^ [ ^ ^ i s i o n  shall be m ade fo r  slow  circu la
c e lU h a l ln o t  e n te r  o th e r  cells. m ore th an  tcr
tio n  o f  a ir  th ro u g h  th e  cells o f  n o t less specificc
changes per h our. T h e  incom ing tem p era tu re  o f  th<
t e m p e r a t u r e  a t  th e  p o m t o f  en try  m t  ̂ te s t 'p ie c e s  a re  k ep t withii

v id ed  fo r  controU ing and  m easuring  the  tem p era tu re .
N o T i l - N o  copper and/or copper alloys shall be used in the material < 

construction of the oven. _

N o te  2 — F o r tem peratures o f 125 C  and aw v e . 
teii.pe?Mure of the test cells shall be ma.nta.ned within ± 2 C.

1 T -> NnrmnI Oven —  T he  oven Shall be o f  such  a  size th a t  the to t

t r V / . S S
the  ac tu a l te s t tem p era tu re .

N o t e  1 - No copper and/or copper alloys shall be used in the mater,

construction of the oven.
NOTE 2 - F o r  temperatures of 125-C 

tenipewure of the test cells shall be maintained wilhm ± 2 C.



3.3 Test Picccs — A geing tcsi shall be ca rried  ou t o a  blem ish free, sm opti 
surfaco lest pieces p rep a red  and  co nd itioned , as requ ired ; fo r app rop ria te  
lest and  not on com plete  a rtic le s  o r  sam ple sheets.-»Thc fo rm  o f  the 
p repared  test piece shall be such  th a t no  m ech an ica l.‘ chcm ical o r  heat 
trca tm em  is req u ired  a fte r  ageing. O nly those  test p icccs. w hich have 
sim ilar d im ensions and  app rox im ate ly  the sam e exposed '^ 'area, shall'-b t 
com pared  w ith cach  o th e r. M easurem ents o f  the test p ieces sh a ll 'b c  
noted before  ageing  and  reference m arkings shall be placed on  th e  test 
pieces a fte r com pletion  o f  the ageing periods. C are  shall be tak en  tc 
ensure th a t the m ateria l used fo r identifying test p ieces 'ii»  no t applied 
in any critica l a rea  o f  the  test p iece and  is no t buch us to  in ju re  .th< 
ru b b er o r  becom e destroyed  du ring  heating.

3.4 Tim e Lapfc Rctwccn V ulcani/a tion  and Testing

3.4.1 F o r  all the  test purposes, the  m inim um  tim e; lapse between 
\u lcnni?.ation  and  testing  shall be 16 hours.

3.4.2 F o r  p ro d u c t tests, w henever possible, th e  tim e l.la p se  betw cer
vulcanization and  testing  shall no t exceed fo u r  m onths. - In  all o thei 
eases, tests shall be m ade w ithin tw o m onths o f  th e  d a te  o f  rece ip t *ol 
the p ro d u c t by the  custom er. '  -  -  >

3.4.3 Sam ples and  te s t p icccs shall be p ro tec ted  fro m  ligh t as com ple; 
tely a s  possib le du ring  th e  in te rv a l betw een vu lcanization  , an d . te s tin g .;^ .

3.5 D uration  o f  T est — T he period  requ ired  to  o b ta in  > any  given degree 
o f  d e te rio ra tio n  o f  the  te s t pieces depends on  th e  type  o f  p o iym er 
n a tu re  o f  p lastic izer. n a tu re  o f  ox idan ts, - e tc , used I n 't h e  vulcanizatc 
u nder testing . W ith a  view  to  establishing un ifo rm ity  o f  practice* the 
recom m ended ageing  periods a re  24, 72. 168 and  240 hours o r  m ultip le ol 
168 hours. T he test periods used shall be such th a t d e te rio ra tio n  o f  the 
test pieces may not be so  g rea t as to  p revent d e te rm in a tio n  o f  th e  final 
values o f  physical p roperties .

3.6 T em perature o f  T est — T h e  oven shall be m ata in ta incd  a t any o f  the 
following tem p era tu res  as given in the m ateria l sD ec illca tio n  :

70 ±  r c  
85 ±  r c -  

100 u . P C .
125 i  2*C .
150 ±  2 X  
175 ±  2»C 
200 i- 2*C 
250 3*c
275 ±  r c
300 i  3 X



T h e  p ro d u c t specificaiion  shall ind ica te  (he tem p era tu re  to  be used.

 ̂ ' 1 N ote —  oven tem pera tu res a re  increased , th e  exposure iime< niay nee
to  be  reUuccd. F u rth e r, it should be recognized th a t g rea te r the disparii

2 . - betw een iigeing and service conditions, th e  less re liab le  bccom cs th e  correlatio  
V ' betw een ageing and service life.

3.7 Procetlure

^ X I A  Using C el/O ven  — T he test pieces shall be placed in the  ccli 
a f te r  th e  oven has been p re-h ea ted  to  the  o p era tin g  tem p era tu re , usin 
one  com p o u n d  only in each  cell. T h e  te s t pieces shall be s ta tio n ary , fre 
fro m  s tra in , freeiy expossed to  a ir  on all sides and  n o t exposed to  llghi 
W hen the  heating  perio d  is com plete , the  te s t p ieces shall be removci 
f ro m  the  cells and  cond itioned  fo r  n o t less th an  16 h o u rs  n o r m ore that6 d ays in a  stra in -free  co n d itio n  and  in acco rd an ce  w ith  th e  d eta ils  o f  th 
a tm o sp h ere  given in th e  a p p ro p ria te  test 4 ie th o d  fo r  the  particu la  
p ro p e rty  being stud ied . «

3 .7 ^  Using Norm a! Oxen  — T he test pieces shall be placed in th 
oven a f te r  it has been pre~heated to  th e  o p e ra tin g  tem p era tu re . Th 
te s t p ieces shall be s ta tio n a ry , free  from  stra in , freely exposed to  a ir oi 
all sides and  n o t exposed to  ligh t. W hen the heating  perio d  is complete 
th e  te s t pieces shall b e  rem oved  fro m  the  oven an d  cond itioned  fo r nc 
less th an  16 hours n o r  m o re  th an  6 days in a  straln*free cond itio n  and  i 
acco rd an ce  w ith the  deta ils  o f  th e  a tm osphere  given in th e  ap p ro p ria t 
te s t m eth o d  fo r  the  p a r tic u la r  p ro p e rty  being stud ied .

S im ultaneous h ea ting  o f  d ifferen t types o f  com p o u n d  in the  sam 
oven  shall be avo ided , in o rd e r  th a t  m ig ra tio n  o f  su lphur, antioxidant: 
perox ides o r  p lastic izers does n o t o ccu r, and  th e re fo re  the  use o f  indiv 
du a l cells is highly reco m m en d ed . In  o rd e r, how ever, to  give som e guic 
an ce  fo r such  cases, w here it  is n o t p rac ticab le  to  p ro v id e  equipm ent fc 
individual cells, it  is recom m ended  th a t only the  follow ing shall be heate 
to g e th e r :

a )  polym ers o f  the  sam e general type;
b) vulcanizates con ta in in g  the  sam e type  o f  acce le ra to r  and  approx  

m ately th e  sam e ra t io  o f  su lphur to  acce le ra to r;
c) vulcanizates co n ta in in g  th e  sam e ty p e  o f  an tio x id an t;

, d )  vulcanizates con ta in in g  the  sam e type and  a m o u n t o f  p lastic izer.

3.8 Expression o f  R esults —  T he te s t resu lts o f  b o th  th e  unaged {B) an 
th e  a g ^  (A)  te s t pieces shall be rep o rted  as well as th e  coeflicient ( 
d e te rio ra tio n  as ca lcu la ted  fro m  th e  follow ing fo rm u la  :
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w here
B  =» th e  value o f  th e  p ro p erty  before  ageing ; and  
A  B  the  value o f  th e  p ro p erty  a fte r  ageing.

3.8.1 I f  considered  desirab le , the  results m ay be re p o rte d  as  coefficient

o f  re ten tio n  as 4 -  x  100. a

4. A G E IN G  BY H E A T IN G  IN  O X Y G EN

4.1 Principle o f  the M ethod
4.1.1 T est pieces a re  exposed to  an  elevated tem p era tu re  and  an

elevated oxygen p ressu re , a f te r  w hich the  physical p ro p e rtie s  a re  measur* 
ed and  co m p ared  w ith  those  o f  unaged  te s t p ieces. T h e  physical p ro p e r­
ties concerned  in the  service app lica tio n  shou ld  be used  to  determ ine  the  
degree o f  d e te rio ra tio n , bu t in the  absence o f  any sta tem en t o f  these 
p ro p ertie s , tensile  s tren g th , stress a t  in term ed ia te  e longation , b reak ing  
elongation  and  hardness should  be m easured. ^ '""'.-■■I •

4.1.2 In  th is test, th e  increased oxygen c o n cen tra tio n  p ro m o tes  rap id
diffusion and  so  helps to  give un iform  oxidation . O n  th e  o th e r  hand* the  
artificial p ro m o tio n  o f  ox idation  m ay o v er^em p h asize  ox idative changes 
relative to  tho se  caused  by a fter-vu lcan iza tion , so  th a t  th e  to ta l effect 
m ay no t resem ble th a t  o f  n a tu ra l ageing. - .  . : r;,. .

4.2 A pparatus — T he oxygen p ressure  ch am b er shall consist o f  a  vessel 
o f  stainless steel o r  o th e r  su itab le  m ateria l designed to  re ta in  an  in ternal 
a tm osphere  o f  oxygen u n d er p ressu re  w ith  p ro v is io n  fo r  p lac ing  ru b b e r 
test pieces w ith in  it and  sub jec ting  them  to  a  co n tro lled  un ifo rm  
tem p era tu re . T he size o f  the  vessel is o p tio n a l b u t shall be such  th a t  to ta l 
volum e o f  th e  te s t p ieces does n o t exceed 10 p e rc e n t o f  th e  free  space o f  
the  vessel. C o p p e r o r  b rass  p a rts  shall be n e ith e r w ith in  th e  ageing 
cham ber n o r  used in th e  co n stru c tio n  o f  th e  tub in g  lead ing  th ro u g h  the  
oxygen rese rv o ir to  the  ageing cham ber. T h e  hea tin g  m edium  w hich 
su rrounds th e  vessel th erm o sta tica lly  co n tro lled  an d  a  th e rm o m ete r shall 
be im m ersed in th e  hea tin g  m edium . T h e  p ressu re  ch am b er shall be 
equ ipped  w ith  a  re liab le  safe ty  valve set a t  3*5 M P a  ( a p p ro x  3S kgf/cm> ) 
and  a  p ressu re  gauge shall be connected  to  th e  a p p a ra tu s .

N o te  — T h e  heating  m edium  is op tiona l. W ate r, a i r  o r  o th e r  fluids know n **0 
be safe in  th e  presence o f  oxygen m ay be used. W ate r h a s  an  advantage because 
o f  its  rapid heat tran sfe r and  non>com bustible n a tu re . I f  a ir  is u sed , th e  heated  
a ir  shall be  tho rough ly  c ircu la ted  by m eans o f  m echanical ag ita tio n  and  baffles 
shall be  used as requ ired  to  preven t local overhea ting  and  dead  spo ts. O ils  o r  
o th e r  com bustible fluids a re  ex trem ely  hazardous in  th e  p resence  o f  oxygen and  
should  no t be used as a  heating  m edium  fo r th is  te s t. '

4 3  T est P ieces —  A geing te s t shall b e  ca rr ie d  o u t  o n  blemish-free» sm oo th  
su rface  test p ieces p rep a red  and  con d itio n ed  a s  req u ired  fo r  a p p ro p ria te



est and  no t on co m p ie tc  artic les o r  sam ple sheets. T he form  o f  th( 
jrep a red  test p iece shall be such  th a t no  m echan ical, chem ical o r  hea 
rea tm en t is requ ired  a f te r  ageing. O nly tho se  te s t p ieces, w hich hav( 
itm ilar d im ensions and  app rox im ate ly  the  sam e exposed  a rea , shall b( 
:om pared  w ith  each  o th e r. M easurem ents o f  th e  test pieces shall b< 
lo ted  before  ageing and  reference  m ark ings shall be p laced  on the tcs 
>icccs a fte r con ip lelion  o f  the  ageing periods. C a re  shall be taken  tc 
nsurc th a t  th a t ihe m ateria l used fo r  identifying test pieces is no 
pphed  in any  c ritica l a re a  o f  the  test piece an d  is n o t such as ic 
n jurc  the  ru b b er o r  becom e destroyed  du ring  heating .

A  Tim e L apse B ctneen  V ulcanization and  Testing

tes t purposes, the  m inim um  tim e lapse betw een vulcani* 
a tio n  and  testing  shall be 16 hours.

4 .4 .2  F o r  p ro d u c t tests , w henever possible, th e  tim e lapse between 
u lcan iza tion  an d  testing  shall n o t e x c e e d /o u r  m o n th s. In all o th e r  cases 
jsts sha l be m ade w ith in  tw o m onths o f  the  d a te  o f  rece ip t o f  the 
ro d u c t by th e  custom er.

4 .4 J  Sam ples and  te s t p ieces shall be p ro tec ted  fro m  ligh t as comDle- 
:ly as possible d u rin g  th e  in terval betw een v u lcan iza tion  an d  testing.

5  D uration  o f  T « t  — T h e  perio d  requ ired  to  o b ta in  any  given deercc 
f  d e te rio ra tio n  o f  th e  te s t pieces depends on  the  ty p e  o f  ru b b e r under 
xam ination . W ith  a  V ie w  to  establishing un ifo rm ity  o f  p ra c tic e . aceinK 
eriod o f  24 h o u rs  o r  som e m ultip les th e re o f is recom m ended.

6  T em peratu re  and  P ressu re  o f T est -  S ub jec t th e  te s t pieces to  a
[° !^ rk g f7 c ra 2 )  » p ressure  o f  2 1  ± 0 1  M P a  (a p p ro x

7 Procedure

suspended vertically  in the  pressure 
^  u been hea ted  to  the o p era tin g  tem p era tu re . Before 

>mmencing the  te s t, a ir  shall be flushed o u t o f  the  vessel by releasing 
e oxygen p ressure  and  refilling. T he te s t p iece shall be s ta tio n a ry , free 

^  exposed to  the  oxygen on  all sides. O xygen shall be 
issea in to  the  p ressu re  ch am b cr to  give a  p ressu re  o f  2 1  ±  0-1 M P a 

?• 70*C; th e  exposure shall be con tinuous fo r  the
«cined tim e, w ith o u t p ressu re  red u c tio n  o r  open ing  o f  th e  cham ber.

p e rio d  is com plete , th e  p ressu re  in th e  pressure  
cham ber shall be reheved  slowly and  uniformly* req u irin g  a t  least 5



m inutes. T h e  test pieces shall be rem oved from  th e  ch am b er an d  co ad i 
tioned  fo r  n o t less th a n  16 h o u rs  n o r  m o re  th a n  6 days in  a  strain-fret 
cond ition  an d  in ac c o rd a n ce  w ith  the  deta ils  o f  th e  a tm o sp h ere  given i! 
a p p ro p ria te  te s t m eth o d  fo r th e  p a r tic u la r  p ro p e rty  being  stud ied .

4 .7 3  S im ultaneous ageing  o f  d ifferent types o f  com pound  in the  sam< 
oven shall be  avo ided , in o rd e r th a t  m ig ra tion  o f  su lphur, an tiox idants 
peroxides o r  p lasticizers does n o t o ccu r, th e re fo re  th e  use o f  iadivi 
d u a l p ressure cham bers is highly  recom m ended . In  o rd e r , how ever, u 
give som e guidance fo r  such  cases w here it  is n o t p rac ticab le  to  p ro v id  
equipm ent fo r individual p ressu re  cham bers, it  is recom m ended  th a t  onl; 
the  following shall be aged  to g e th e r :

a ) Polym ers o f  the  sam e genera l type*

b) V ulcanizates con ta in in g  the  sam e ty p e  o f  acce le ra to r  an d  approxt*. 
m ateiy the  sam e ra tio  o f  su lp h u r to  acce le ra to r ,

c )  V ulcanizates con ta in in g  th e  sam e ty p e  o f  an tio x id an t, and

d) V ulcan iza tes con ta in in g  th e  sam e ty p e  an d  am o u n t o f  p lastic izer.

N ote —  A dequate  safety  precau tions a re  im p o rtan t w hen heating  oxid izab le  
organic m ateria ls  in oxygen under p ressure, since the ra te  o f  ox idation  m ay, in 
som e case, becom e very  rap id , particu larly  if  a  ]arge su rface a re a  o f m ate ria l is 
exposed. A geing o f  c e llu la r  vulcanizates is no t r& » m m ead ed  a s  there  is danger 
o f  explosion , i f  n o t p roperly  ca rried  out.

4.8  E x p re s^ o s  o f  R esults —  T h e  te s t results o f  b o th  th e  unaged  ( £  ) and  
th e  aged  (^4 ) te s t p ieces shall be rep o rted  a s  well a s  th e  coefficient o f  
d e te rio ra tio n  ca lcu la ted  fro m  the  follow ing fo rm ula  :

X 100

w here
B  »  th e  value o f  th e  p ro p e rty  before  ageing, an d  

i4 B  th e  value  o f  th e  p ro p e rty  a fte r ageing.

4.8.1 I f  considered  d esirab le , the  resu lts m ay  be r e p o r te d  as coefficient 

o f  re ten tio n  as 4 -  x  100.a

S. T E S T  R E P O R T

5.1 T h e  te s t re p o r t  sh o u ld  include th e  fo llow ing p a rticu la rs
a )  W h eth er a n  a ir  oven  m eth o d  (cell oveo  o r  n o rm a l oven) o r  th e  

oxygen p ressu re  m e th o d  was used;



>3 T he d u ra tio n  an d  tem p era tu re  o f  ageing;
: )  T h e  properties determined, with their indi'/tdual v a lu es^ fo re
. a f te r  ageing  a n d . i f  a p p ro p ria te , th e  coefficient o f  d e te rio ra tio n ,

11 A nv te s t co n d itio n s an d  o p era tio n s  n o t p ro v id ed  fo r in this 
s tan d a rd  o r  w hich  a re  o p t io n a fa i  well as any  inciden ts which m ay 
have affec ted  th e  resu lts;

t)  I f  a g r e e d  t o  betw een  th e  p a rtie s , coefl&cienl o f  re ten tio n  shall also 
tw  r e p o r t ^ ;  s o d

f) R eference to  th is In d ian  S tan d ard .

n


