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Foreword
ISO (the Inl̂ rnational Organization for Standardization) is a worldwide federation of 
national standards bodies (ISO member bodies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Each member 
body interested in a subject for which a technical committee has been established has 
the right to be represeated on that committee. International organizations, govern­
mental and non-governmental, in liaison with ISO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting.

International Standard ISO 6914 was prepared by Technical Committee ISO/TC 45. 
Rubber and rubber products.
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Rubber, vulcanized — Determ ination of ageing 
characteristics by m easurem ent of stress at a 
given elongation

0 Introduction

T h e  s t r e s s  in a  r u b b e r  t e s t  p ie c e  a t  a  g iv e n  e lo n g a t io n  c h a n g e s  
w ith  t im e  a s  a  r e s u l t  o f  a  c o m b in a t io n  o f  s im u l ta n e o u s  p h y s ic a l 
a n d  c h e m ic a l  p r o c e s s e s .  C h e m ic a l p r o c e s s e s  p r e d o m in a te  in 
t h e  c a s e  o f  th in  t e s t  p ie c e s  e x p o s e d  t o  a n  a tm o s p h e r e  c o n ta in ­
ing  o x y g e n  a t  a n  e le v a te d  te m p e r a tu r e  f o r  re la tiv e ly  lo n g  
p e r io d s  o f  t im e . T h u s , t h e  a g e in g  c h a r a c te r i s t ic s  o f  t h e  ru b b e r  
v u lc a n iz a te  m a y  b e  d e te rm in e d  b y  m e a s u re m e n t  o f  t h e  c h a n g e  
o f  s t r e s s  in a  th in  t e s t  p ie c e  d e f o rm e d  in t e n s io n  a f te r  p e r io d s  o f  
e x p o s u re  u n d e r  s u c h  c o n d i t io n s .

T h e re  a r e  tw o  v a r ia n ts  o f  t h e  te c h n iq u e .  M e a s u r e m e n ts  o f 
S tre s s  m a y  b e  m a d e  u n d e r  e i th e r

a ) c o n t in u o u s  s tr a in  c o n d i t io n s ,  o r

b) in te rm it te n t  s tr a in  c o n d i t io n s .

In t h e  c a s e  o f  a ) , c o n t in u o u s  s t r a in  c o n d i t io n s ,  t h e  t e s t  p ie c e  is 
h e ld  in e x te n s io n  th r o u g h o u t  t h e  a g e in g  p e r io d  in t h e  o v e n .  In 
t h e  c a s e  o f  b ) . in te r m i t te n t  s t r a in  c o n d i t io n s ,  t h e  t e s t  p ie c e  is 
a g e d  in t h e  o v e n  in t h e  u n s t r e s s e d  s t a te ,  b u t ,  a t  p e r io d ic  in te r ­
v a ls , it is  s t r e t c h e d  to  a  f ix ed  e x te n d e d  le n g th  fo r  a  s h o r t  t im e  in 
o r d e r  t o  d e te r m in e  th e  s t r e s s .  H e n c e , th is  la t te r  m e th o d  is  a 
m e a s u re  o f  t h e  c h a n g e  in m o d u lu s  a s  a  f u n c t io n  o f  t im e .

In  a  s e c o n d  v e r s io n  of t h e  in te r m i t te n t  t e s t ,  t h e  t e s t  p ie c e  is 
p e r io d ic a lly  re m o v e d  f ro m  th e  a c c e le r a te d  a g e in g  a tm o s p h e re  
a n d  th e  s t r e s s  is  m e a s u re d  u n d e r  n o rm a l la b o ra to ry  c o n d i t io n s . 
T h e  a d v a n ta g e  o f  th i s  m e th o d  is  t h a t  it d o e s  n o t  r e q u ire  t h e  u s e  
o f  sp e c ia l  a p p a r a tu s  s in c e  a  c o n v e n t io n a l  te n s ile  te s t in g  
m a c h in e  c a n  b e  u s e d  fo r  t h e  m e a s u re m e n t  o f  s t r e s s  ( s e e  
n o te  1).

M e a s u r e m e n ts  m a d e  in a c c o r d a n c e  w ith  t h e  m e th o d s  d e ­
s c r ib e d  in th is  In te rn a tio n a l  S ta n d a r d  p ro v id e  in fo rm a tio n  a b o u t  
t h e  s t r u c tu r a l  c h a n g e s  w h ic h  o c c u r  in t h e  ru b b e r  d u r in g  a g e in g .

U n d e r  c o n t in u o u s  s tr a in  c o n d i t io n s ,  p ro v id e d  p h y s ic a l re la x ­
a tio n  p r o c e s s e s  a re  n o t  d o m in a n t ,  t h e  d e c a y  o f  s t r e s s  p ro v id e s  
a  m e a s u re  o f  t h e  d e g ra d a t iv e  s c is s io n  r e a c t io n s  in t h e  n e tw o rk .

A n y  n e w  n e tw o r k s  fo rm e d  a s  a  r e s u lt  o f  c ro ss -f in k in g  r e a c t io n s  
a re  c o n s id e re d  t o  b e  in e q u ilib riu m  a t  t h e  t e s t  s tr a in  w ith  th e  
m a in  n e tw o rk  a n d  th e r e fo r e  d o  n o t  im p o s e  a n y  n e w  s t r e s s e s  
( s e e  n o te  2 ).

U n d e r  in te r m i t te n t  s tr a in  c o n d i t io n s ,  t h e  d e c a y  o f  s t r e s s  p r o ­
v id e s  a  m e a s u re  o f  t h e  n e t  e f f e c t  o f  b o th  d e g ra d a t iv e  s c is s io n  
a n d  c ro ss - lin k in g  r e a c t io n s .

T h e  v a lid ity  o f  t h e  m e th o d s  d e s c r ib e d  in th is  In te rn a tio n a l  S t a n ­
d a rd  d e p e n d s  o n  t h e  u n ifo rm ity  o f  d e g r a d a t io n  in t h e  ru b b e r. 
F o r  th is  r e a s o n ,  t h e  th ic k n e s s  o f  t h e  t e s t  p ie c e s  u s e d  is  1 ,0  m m  
to  m in im iz e  t h e  e f fe c t  o f  o x y g e n  d if fu s io n  o n  a g e in g .

T h e  c h a n g e  in  s t r e s s  m a y  b e  d ire c tly  o f  in te r e s t ,  b u t  t h e  re la tiv e  
r e s is ta n c e  o f  r u b b e r s  t o  a g e in g  will d e p e n d  o n  th e  p ro p e r t ie s ' 
b e in g  m e a s u re d  o r  r e q u ire d  b y  th e  a p p lic a tio n .

T h is  In te rn a tio n a l  S ta n d a r d  s h o u ld  th e r e fo r e  b e  re g a rd e d  a s  
c o m p le m e n ta ry  t o  IS O  188. In a d d it io n , a  d is t in c tio n  s h o u ld  b e  
m a d e  b e tw e e n  th is  t e s t  a n d  th e  s t r e s s  re la x a tio n  in c o m p r e s ­
s io n  t e s t s  s p e c if ie d  in IS O  33841> a n d  IS O  60562), w h ic h  a re  
p rim a rily  in te n d e d  fo r  t h e  t e s t in g  o f  r u b b e r s  in a p p l ic a t io n s , fo r  
e x a m p le  a s  s e a ls ,  w h e r e  r e s is ta n c e  to  s t r e s s  re la x a tio n  is a 
f u n c t io n a l  p ro p e r ty .

NOTES

1 The terms "continuous stress relaxation" and "interm ittent stress 
relaxation" are commonly used to describe the two principal variants of 
the technique- The latter term, "interm ittent stress relaxation", is a 
misnomer since no true relaxation o f stress occurs and indeed the 
measured stress may increase w ith time. For this reason, the use o f this 
term has been avoided in this International Standard although it is fairly 
welt established in the literature.

2 Even under conditions conducive to chemical processes, some 
physical relaxation may occur. The extent to which it does so will de­
pend on the viscoelastic characteristics o f the rubber and on the test 
conditions and care must be exercised in interpretation of the results. 
Physical relaxation is increased by fillers and will be more evident at 
short times and at lower temperatures. It is often found to be pro­
portional to logarithmic time and is less temperature sensitive than 
chemical resistance.

1) ISO 3384, Rubber, vulcan ized  — D ete rm ina tion  o f  stress re laxation in  com pression a t no rm a l a n d  a t e levated temperatures.

2) ISO 6056, Rubber, vulcan ized — D ete rm ina tion  o f  com pression stress re laxation Iringsl.



T h is  In te rn a t io n a l  S ta n d a r d  d e s c r ib e s  th r e e  m e th o d s  fo r  th e  
n n e a s u re m e n t  o f  t h e  c h a n g e  o f  s t r e s s  in a  t e s t  p ie c e  a t  a  g iv e n  
e lo n g a t io n  fo r  t h e  p u r p o s e  o f  d e te rm in in g  th e  a g e in g  
c h a r a c te r i s t ic s  o f  t h e  ru b b e r  v u lc a n iz a te .

M e th o d  A  is in te n d e d  fo r  m e a s u r e m e n t  u n d e r  c o n t in u o u s  s tr a in  
c o n d i t io n s  w h ile  M e th o d  B is t h e  p re fe r re d  m e th o d  fo r  
m e a s u r e m e n t  u n d e r  in te r m i t te n t  s t r a in  c o n d i t io n s .  In b o th  
c a s e s ,  a  s t r e s s  t e s te r  is u s e d  t o  r e c o rd  th e  s t r e s s  a t  th e  
t e m p e r a tu r e  o f  a g e in g .

M e th o d  C is a n  a l te rn a t iv e  to  m e th o d  B fo r  m e a s u r e m e n t  u n d e r  
i n te r m i t te n t  s tr a in  c o n d i t io n s  in w h ic h  th e  t e s t  p ie c e  is  re m o v e d  
f ro m  t h e  a g e in g  e n v i r o n m e n t  fo r  m e a s u r e m e n t  o f  t h e  s t r e s s  a t  
t h e  s t a n d a r d  la b o ra to ry  te m p e r a tu r e .

M e a s u r e m e n ts  a t  a  s in g le  e le v a te d  a g e in g  te m p e r a tu r e  m a y  b e  
u s e d  fo r  q u a li ty  c o n t r o l  p u r p o s e s  a s  a  m e a s u re  o f  h e a t- a g e in g  
r e s is ta n c e .  M e a s u r e m e n ts  a t  a  n u m b e r  o f  t e m p e r a tu r e s  m a y  b e  
u s e d  fo r  r e s e a r c h  a n d  d e v e lo p m e n t  p u r p o s e s  t o  e s t im a te  lo n g ­
te r m  a g e in g  c h a ra c te r is t ic s .

N o  a g r e e m e n t  b e tw e e n  th e  th r e e  m e th o d s  s h o u ld  b e  in fe rre d . 
T h e  m e th o d  t o  b e  u s e d  will d e p e n d  o n  th e  p u r p o s e  o f  t h e  te s t .

2 References

IS O  188, Rubber, vulcanized — Accelerated ageing o r heat- 
resistance tests.

IS O  4 7 1 , Rubber — S tandard temperatures, hum id ities and  
times fo r  the condition ing and testing o f  test pieces.

IS O  1826 , Rubber — Time-interval between vulcanization and  
testing — Specification.

IS O  5 8 9 3 , Rastics and rubber — Tensile, flexura l and  compres­
sion testing machines (constant ra te  o f  traverse). 1 >

3 . 2  Tensile machine ( fo r  m e th o d  C)

T h e  fo rc e  sh a ll b e  m e a s u re d  u s in g  a  c o n s t a n t  r a te  o f  tr a v e r s e  
te n s ile  m a c h in e  c o m p ly in g  w ith  t h e  r e q u i r e m e n ts  o f  IS O  5893 , 
g r a d e  8 ,  o p e ra t in g  a t  5 0  m m /m in .  T h e  m a c h in e  sh a ll b e  
c a p a b le  o f  c y c lin g  b e tw e e n  f ix e d  s tr a in  lim its  w h ic h  a r e  a c ­
c u r a te  t o  w ith in  2  %  o f  t h e  m a x im u m  s t r a in .  T h e  g r ip s  o f  th e  
te n s ile  m a c h in e  sh a ll h o ld  t h e  t e s t  p ie c e  w i th o u t  s l ip p a g e .

3 . 3  Oven

T h e  t e s t  p ie c e  sh a ll b e  a g e d  in a n  o v e n  c o m p ly in g  w ith  t h e  re ­
q u i r e m e n ts  sp e c if ie d  in iS O  188 . C a re  sh a ll  b e  ta k e n  t o  e n s u re  
t h a t  t h e  o v e n  is c le a n  p r io r  t o  e a c h  t e s t  a n d  t h a t  t h e  w a lls  o f  th e  
o v e n  a r e  n o t  c o n ta m in a te d  b y  v o la tile  s u b s ta n c e s .

4 Test pieces

4.1 Dimensions

T e s t  p ie c e s  sh a ll b e  p a ra lle l s id e d  s t r ip s ,  c u t  f ro m  a  s h e e t .  F or 
t h e  t e s t s  d e s c r ib e d  in th is  In te rn a tio n a l  S ta n d a r d ,  it is  v ita l to  
e n s u re  u n ifo rm  d e g r a d a t io n  in  t h e  ru b b e r .  F o r  th is  r e a s o n ,  th e  
th ic k n e s s  o f  t h e  t e s t  p ie c e s  sh a ll  b e  1 ,0  ±  0 ,0 5  m m  in o r d e r  to  
m in im iz e  t h e  e f f e c t  o f  o x y g e n  d if fu s io n  o n  a g e in g .

NOTE — S am ples fo r uniform  th ickness of less th an  1,0 m m  m ay be 
u sed , b u t th ese  m ay give different results.

T h e  o th e r  d im e n s io n s  o f  th e  t e s t  p ie c e s , i .e .  w id th  a n d  le n g th , 
s h o u ld  b e  c h o s e n  to  s u i t  t h e  se n s it iv i ty  o f  t h e  lo a d  m e a s u r in g  
d e v ic e  a n d  th e  p re c is io n  o f  t h e  m e c h a n is m  u s e d  fo r  a d ju s tin g  
th e  s t r a in , in o rd e r  t h a t  t h e  r e q u ire m e n ts  o f  3 .1  a n d  3 .2  relatirfg  
t o  a c c u r a c y  in fo rc e  a n d  s tr a in  a r e  s a t is f ie d . In t h e  a b s e n c e  o f 
o th e r  c o n s id e ra t io n s ,  t h e  p re fe r re d  d im e n s io n s  a r e  :

a ) f o r  m e th o d s  A  a n d  B w id th  4  ±  0 ,1  m m , 
le n g th  8 0  ±  1 m m ;

b) fo r  m e th o d  C w id th  10 ±  0 ,2  m m , 
le n g th  150 ±  1 m m .

3 Apparatus

3.1 Stress relaxometer ( fo r  m e th o d s  A  o r  B)

4.2 Number

F o r e a c h  m a te r ia l, a  m in im u m  o f  th r e e  t e s t  p ie c e s  sh a ll b e  u s e d  
fo r  e a c h  t e s t  te m p e r a tu r e .

T h e  s t r e s s  t e s te r  sh a ll  c o n s i s t  o f  tw o  g r ip s  w h ic h  h o ld  t h e  t e s t  
p ie c e  w i th o u t  s lip p in g  a t  a  f ix e d  e x te n d e d  le n g th  t o g e th e r  w ith  
a  m e a n s  o f  m e a s u r in g  a n d  re c o rd in g  th e  f o r c e  in t h e  t e s t  p ie c e . 
T h e  g r ip s  sh a ll b e  a r r a n g e d  s u c h  th a t  t h e  t e s t  p ie c e  c a n  b e  p o s i­
t io n e d  in a n  o v e n .

T h e  f o r c e  m e a s u r in g  s y s te m  m a y  b e ,  f o r  e x a m p le , a  c a l ib ra te d  
s p r in g  o r  e le c tro n ic  lo a d  ce ll, b u t  it sh a ll b e  a c c u r a te  a n d  s ta b le  
t o  w ith in  2  %  o f  t h e  fo rc e  r e a d in g  th r o u g h o u t  t h e  d u r a t io n  o f 
t h e  te s t .

F o r  m e th o d  B , t h e  s t r e s s  t e s te r  sh a ll, in a d d i t io n , b e  e q u ip p e d  
w ith  a  d e v ic e  s u c h  t h a t  t h e  t e s t  p ie c e  c a n  b e  e x te n d e d  a n d  
re la x e d  a t  in te rv a ls . R e p e a te d  e x te n s io n  o f  t h e  t e s t  p ie c e  sh a ll 
b e  c o n s t a n t  t o  w ith in  2  %  o f  t h e  a p p lie d  e lo n g a t io n .

5 Storage and conditioning

T h e  t im e -in te rv a l b e tw e e n  v u lc a n iz a tio n  a n d  t e s t in g  sh a ll b e  in 
a c c o r d a n c e  w ith  IS O  1826.

M a te ria l a n d  t e s t  p ie c e s  sh a ll  b e  p r o te c te d  f ro m  lig h t a s  m u c h  
a s  p o s s ib le  d u r in g  th e  in te rv a l b e tw e e n  v u lc a n iz a tio n  a n d  
t e s t in g .  T h e y  sh a ll n o t  b e  a l lo w e d  t o  c o m e  in to  c o n ta c t  w ith  
t e s t  s h e e t s  a n d  t e s t  p ie c e s  o f  d if f e r e n t  c o m p o s it io n . T h is  is 
n e c e s s a ry  in o rd e r  to  p r e v e n t  a d d it iv e s  w h ic h  m a y  a f fe c t  
a g e in g ,  s u c h  a s  a n t io x id a n ts ,  f ro m  m ig ra tin g  f ro m  o n e  
v u lc a n iz a te  in to  a d ja c e n t  v u lc a n iz a te s .

C u t  t e s t  p ie c e s  sh a ll b e  c o n d i t io n e d  im m e d ia te ly  b e f o r e  te s t in g  
fo r  a  m in im u m  o f  3  h  a t  a  s t a n d a r d  la b o ra to ry  te m p e r a tu r e .



6.1 Duration of test

T h e  d u r a t io n  o f  t e s t  s h o u ld  p re fe ra b ly  b e  c h o s e n  f ro m  th e  
s e r ie s  1, 2 , 4 , 8 , 24, 72  a n d  168  h  a n d  m u lt ip le s  o f  7  d a y s . F o r 
m e th o d s  A  a n d  B , t h e  t e s t  p e r io d  sh a ll  b e  c o n s id e re d  t o  c o m ­
m e n c e  w h e n  t h e  in itia l f o r c e  m e a s u re m e n t  is  m a d e .  F o r  m e th o d  
C , t h e  t e s t  p e r io d  sh a ll  b e  c o n s id e re d  t o  b e  t h e  t im e  in t h e  o v e n , 
e x c lu d in g  th e  t im e  fo r  c o o lin g  a n d  m e a s u re m e n t  o f  fo rc e .

A lte rn a tiv e ly , t h e  t e s t  m a y  b e  s to p p e d  w h e n  t h e  s t r e s s ,  e x ­
p r e s s e d  a s  t h e  r a tio  / f / f o ,  r e a c h e s  a  p r e d e te r m in e d  v a lu e  
(e .g .  0 ,5 ) .

6.2 Temperature of exposure

T h e  m a te r ia l  b e in g  t e s te d  s h o u ld  p re fe ra b ly  b e  e x a m in e d  a t  a  
s e r ie s  o f  t e m p e r a tu r e s  a t  in te rv a ls  o f  a p p ro x im a te ly  10 ° C . If 
t h e  t e s t  p ie c e s  a r e  e x p o s e d  a t  o n e  te m p e r a tu r e  o n ly , th is  sh a ll 
b e  c h o s e n  f ro m  t h e  fo llo w in g  p re fe r r e d  t e m p e r a tu r e s  lis te d  in
IS O  471 :

7 0  ±  1 °C 175 ±  2  °C

8 5  ±  1 °C 2 0 0 ±  2  °C

100 ±  1 °C 2 2 5 ±  2 ° C

125 ±  2  °C 2 5 0 ±  2 °C

‘  150 ±  2  °C

NOTE — As the temperature is increased, the exposure time may need 
to be reduced. Further, it should be recognized that the greater the 
disparity between ageing and service conditions, the less reliable is the 
correlation between ageing and service life-

7.2 Method B

M o u n t  t h e  t e s t  p ie c e  in p r e h e a te d  g r ip s  in t h e  u n s tr a in e d  c o n ­
d itio n . P o s itio n  t h e  g r ip s  a n d  t e s t  p ie c e  in t h e  o v e n  p r e h e a te d  
t o  t h e  t e s t  t e m p e r a tu r e .  A f te r  5  ±  0 ,5  m in , m e a s u re  t h e  initial 
f o rc e  b y  s t r e tc h in g  t h e  t e s t  p ie c e , in n o t  m o r e  th a n  2  s ,  to  a n  
e lo n g a t io n  b e tw e e n  4 5  a n d  55  %  a n d  h o ld  it t o  w ith in  2  %  o f  
t h a t  v a lu e  fo r  10 ±  1 s . N o te  t h e  fo rc e  a n d  r e tu rn  t h e  t e s t  p ie c e  
t o  t h e  u n s tr a in e d  c o n d it io n . R e p e a t  t h e  m e a s u re m e n t  o f  f o rc e  
e v e ry  h o u r , a f te r  h a v in g  r e s t r e tc h e d  t h e  t e s t  p ie c e  t o  w ith in
2  %  o f  t h e  in itial a p p lie d  e lo n g a tio n .

NOTE — Other time-intervals between measurements o f force may be 
used provided that they are reported in the test report.

7.3 Method C

M o u n t  t h e  t e s t  p ie c e  in t h e  g r ip s  o f  t h e  te n s i le  m a c h in e  in th e  
u n s tr a in e d  c o n d i t io n .  S e t  t h e  m a c h in e  t o  o p e r a te  a t  a  r a te  o f  
g rip  s e p a ra tio n  o f  50  m m /m in .  S t r e tc h  t h e  t e s t  p ie c e  t o  a  f ix ed  
le n g th  c o r re s p o n d in g  to  a n  e lo n g a t io n  b e tw e e n  4 5  a n d  55  % , 
t h e  a c tu a l  e lo n g a t io n  b e in g  k n o w n  t o  w ith in  2  %  o f  th a t  
e lo n g a t io n  a n d  th e n  re la x  t h e  t e s t  p ie c e . W ith o u t  d e la y , r e p e a t  
t h e  s tr a in in g  c y c le  f iv e  t im e s .  T h e  in itial f o rc e  ( / J  is  t a k e n  a s  
t h a t  o n  th e  f if th  c y c le . R e m o v e  th e  t e s t  p ie c e  f ro m  th e  te n s ile  
m a c h in e .

P la c e  t h e  u n s t r a in e d  t e s t  p ie c e  in a n  a g e in g  o v e n  a t  t h e  r e q u ire d  
t e s t  t e m p e r a tu r e .  A f te r  2 4  h , r e m o v e  t h e  t e s t  p ie c e  a n d  a l lo w  it 
to  c o o l a t  s t a n d a rd  la b o ra to ry  te m p e r a tu r e  fo r  3 0  ±  5  m in . 
M o u n t  t h e  t e s t  p ie c e  in  t h e  te n s ile  m a c h in e  a n d  r e p e a t  th e  
s tr a in in g  c y c le  t o  w ith in  2  %  o f  t h e  in itial e lo n g a t io n  f iv e  t im e s . 
F o r t h e  p u r p o s e  o f  t h e  d e te rm in a t io n ,  c h a n g e s  in t h e  le n g th  o f  
t h e  t e s t  p ie c e  a s  a  r e s u l t  o f  c y c lin g  o r  a g e in g  sh o u ld  b e  ig n o re d . 
N o te  t h e  fo rc e  (/^) o n  t h e  f if th  c y c le . R e p la c e  t h e  t e s t  p ie c e  in 
th e  o v e n  w ith in  2  h  o f  re m o v in g  it fo r  te s t in g .  R e p e a t  t h e  
m e a s u re m e n t  a t  in te rv a ls  o f  2 4  h . If t h e  c h a n g e  o f  s t r e s s  is  lo w , 
ta k e  t h e  t im e  fo r  m e a s u re m e n t  f ro m  th e  s e r ie s  1, 3 , 7  d a y s  a n d  
m u ltip le s  o f  7  d a y s ,

7 Procedure

NOTE — For all three rr>ethods, a smaller elongation of 20 ±  2 %, may 
be used in place of 50 ±  5 %.

7.1 Method A

M o u n t  t h e  t e s t  p ie c e  in t h e  p r e h e a te d  g r ip s  in t h e  u n s tr a in e d  
c o n d i t io n . P o s it io n  t h e  g r ip s  a n d  t e s t  p ie c e  in t h e  o v e n  
p r e h e a te d  t o  t h e  t e s t  te m p e r a tu r e .  A f te r  5  ±  0 ,5  m in , s t r e tc h  
t h e  t e s t  p ie c e , in n o t  m o re  t h a n  1 m in , t o  a n  e lo n g a t io n  b e ­
tw e e n  4 5  a n d  5 5  %  a n d  hoW  it t o  w ith in  2  %  o f  t h a t  e lo n g a t io n .  
T h e  in itial f o r c e  { /q) is  ta k e n  t o  b e  t h a t  5  ±  0 ,5  m in  a f te r  
s t r e tc h in g  t h e  t e s t  p ie c e . R e c o rd  t h e  f o rc e  o n  t h e  t e s t  p ie c e  a s  a 
f u n c t io n  o f  t im e  fo r  t h e  d u r a t io n  o f  t h e  t e s t .  A t t h e  e n d  o f  th e  
t e s t  e x a m in e  th e  s u r f a c e s  o f  t h e  s t r e t c h e d  t e s t  p ie c e  fo r  s ig n s  
o f  c r a c k in g  u s in g  a  le n s  o f  m a g n if ic a tio n  a b o u t  X 7 , If c ra c k in g  
is f o u n d ,  it sh a ll b e  m e n t io n e d  in t h e  t e s t  r e p o r t .

NOTE — W ith certain types o f rubber, stress relaxation additional to 
that caused by oxygen and heat may occur as a result o f surface attack 
by traces o f atmospheric ozone. Cracking may invalidate the test and 
be the cause of variations between measurements.

8 Expression of results

T h e  r e te n t io n  o f  s t r e s s  a f te r  t im e  l  is  g iv e n  b y  th e  fo rm u la

/o

T h e  r e s u l t s  s h o u ld  p re fe ra b ly  b e  p r e s e n te d  in t h e  fo rm  o f  a  
g r a p h  o f  / ( / / o  a g a in s t  t im e  /.

T h e  v a lu e  o f  / ^ / / q  m a y  a ls o  b e  g iv e n  fo r  a  sp e c if ie d  t im e , o r , 
a lte rn a tiv e ly , t h e  t im e  fo r  a  s p e c if ie d  v a lu e  o f  /^Z /q t o  b e  
r e a c h e d  m a y  b e  g iv e n .

9 Test report

T h e  t e s t  r e p o r t  sh a ll in c lu d e  t h e  fo llo w in g  in fo rm a tio n  :

a ) s a m p le  d e ta i ls  :

1) a  fu ll d e s c r ip t io n  o f  t h e  s a m p le  a n d  i ts  o rig in ,

2) c o m p o u n d  d e ta i ls ,  c u r e - t im e  a n d  te m p e r a tu re ,  
w h e n  a p p ro p r ia te .



3) m e th o d  o f  p r e p a r a t io n  o f  t e s t  p ie c e s  f ro m  th e  
s a m p le ;

b )  t e s t  m e th o d  a n d  t e s t  d e ta i ls  :

1) t h e  n u m b e r  o f  th is  In te rn a tio n a l  S ta n d a r d ,

2 ) t h e  m e th o d  u s e d  (A , B o r  C ),

3 ) t h e  s t a n d a r d  la b o ra to ry  t e m p e r a tu r e ,

4 ) t h e  d u r a t io n  a n d  te m p e r a tu r e  o f  e x p o s u re ,

5 ) t h e  ty p e  o f  t e s t  p ie c e s  a n d  th e ir  d im e n s io n s ,

6 ) t h e  e lo n g a t io n  o f  t h e  t e s t  p ie c e .

7 ) a  d e s c r ip t io n  o f  t h e  p r in c ip jp s  o f  t h e  te s t in g  d e v ic e  
in c lu d in g  t h e  o v e n ,

8) d e ta i is  o f  a n y  p r o c e d u r e s  n o t  sp e c if ie d  in th is  In te r ­
n a tio n a l  S ta n d a r d ;

c ) t e s t  r e s u l ts  :

1) t h e  n u m b e r  o f  t e s t  p ie c e s  te s te d ,

2 ) t h e  m e d ia n  v a lu e  o f  t h e  t e s t  re s u lts ,  e x p r e s s e d  in a c ­
c o r d a n c e  w ith  c la u s e  8;

d ) d a t e  o f  te s t .
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