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•

METHODS OF TEST 
FOR RECLAIMED RUBBER

0.  F O R E W O R D

0.1 T his In d ian  S tandard  was adop ted  by the In d ia n  S tandards 
Institu tion  on 29 O ctober 1971, a fte r the  d raft finalized by  the R u b b er 
Sectional C om m ittee h ad  been approved by  the  C hem ical D ivision Council.

0 .2  R eclaim ed ru b b er is extensively used in  the m anufactu re o f  m any  
ru b b er goods ap a rt from  some com pounds for tyres. T h is Is used c ither 
alone or in  com bination o f n a tu ra l an d  SBR type o f synthetic rubbers. 
T h e  usage of reclaim ed ru b b er m anufactured  from N R  and  SBR or blend 
o f N R /SB R  has increased to a  considerable ex ten t in the  ru b b e r industry  
and, therefore, it is necessary to have s tandard  m ethods for testing these 
products.

0 .3  This s tandard  covers m ethods for all tests norm ally carried  o u t for the 
reclaim ed ru b b er m anufactured  from  the scrap  o f n a tu ra l o r styrene- 
bu tad iene ru b b er ( S B R ) or blend of these.

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

1. S C O P E

1.1 This s tandard  prescribes the m ethods o f test for reclaim ed rubber. I t
covers test procedures for determ in ing  volatile m atte r ( R R : 1 ) ;  relative 
density ( R R  : 2 ); ash ( R R  : 3 ); solvent ex tract ( R R  : 4 ) ;  carbon  black 
( R R  ; 5 ); rubber hydrocarbon ( R R ; 6 ); M ooney viscosity ( R R  ; 7 ); and  
procedure for com pounding ( R R  : 8 ).

2. Q U A L IT Y  O F  R E A G E N T S

2.1 Unless specified otherw ise, pu re chem icals and  distilled w ater
( see IS : 1070-1960t) shall be em ployed in tests.

N ote  —  ‘ Pure chem icals ’ sha ll m ean  chem icals that do  n ot con ta in  im purities w hich  
affect the results o f  analysis.

•R u le s  for rounding o ff  n u m erica l va lues ( r tv is td ) .  
•{■Specification for w ater, d istilled q u a lity  {reoised)^



3 . PR EPA RA T IO N  O F TEST SAM PLES
3.1 D raw  a representative sam ple in accordance w ith  the details pres­
cribed in I S ; 5599-1970*. A packet w eighing 50 icg shall be considered 
as a bale. T he  scale o f sam pling shall be in accordance w ith  T ab le  lA  
o f I S :  5599-1970*

3.1.1 Preparation o f Test Portion —  W eigh the test piece accurately to the 
nearest O’l g and  then  pass through the n ip  o f  a  roll m ill w here the 
nip is adjusted to 2*5 m m  and  rolls are m ain ta ined  a t s tandard  tem pera­
tu re  for testing {see I S :  196-I966t )• C arry  out the hom ogenization o f 
rubber by passing the ru b b er through the n ip  10 times. Roll the rubber 
b lanket betw een each passage an d  insert end-wise. P u t back a ll the  solid 
m atte r th a t falls out from  the rubber again, m ill and  reweigh rubber to 
the nearest O’l mg, pack and  label properly for tests.

N o t e  —  I f  i t  is n o t possib le  to  p ro c e e d  im m ed ia te ly  w ith  th e  d e te rm in a tio n  o f 
v o la tile  m a tte r ,  th e  te st p o r tio n  fo r  th is  d e te rm in a tio n  sh a ll be  p la c ed  in  a n  a ir - t ig h t 
c o n ta in e r  so as to  conserve  th e  v o la tile  m a tte r .

•M eth o d s for sam pling o f  raw  rubber, 
f  A tm ospheric cond itions for testing ( revistd).



1. SCO PE
1.1 This m ethod is in tended  for the determ ination  o f  percentage o f  the 
constituents o f the reclaim ed rubber, w hich are volatile a t  105®C.

2. APPARATUS

2.1 C h em ica l B alan ce
2.2 D e s ic c a to r  w ith  EfiGicient D e s ic c a n t

2 3  O v en  — capable o f m ain ta in ing  105 ±  2‘’C.

2.4 S ilica  o r  P o rce la in  D ish e s

3. PRO CEDURE

3.1 G ut approxim ately 10 g o f reclaim ed ru b b er from  the prepared
homogeneous test portion  { see 3.1.1, Page 4 ) , in to  pieces sm aller than
2 mm and  im m ediately weigh to  an  accuracy o f 1 m g in  a  ta red  dish. I f  it 
is not possible to weigh these two portions im m ediately, keep them  in  an  
air-tight container w rapped  in polyethylene sheet so as to conserve their 
volatile m atte r. K eep the dish w ith the sam ple in an  air-oven a t
105 ±  2®G for 2 hours. Rem ove the dish, cover and  cool in  a  desiccator
and  weigh. R epeat heating  and  weighing until the loss on successive 
weighings a t h a lf  hour intervals is less than  I mg.

4. CALCULATION

4.1 C alculate the volatile m atte r from  the formula:

Volatile m atter, percent by weight =  ^  X 100
A

where

A  — weight in g o f the hom ogenized test portion, and
B  ^  final weight o f  the test portion after drying.



1. SCO PE

1.1 This m ethod is in tended  for the determ ination  of relative density of 
reclaim ed rubber.

2. O UTLINE OF T H E  M E T H O D

2.1  R elative density of reclaim ed rubber is determ ined by the hydrostatic 
m ethod w ith  or w ithout the help  of a sinker, and  the results are expressed 
as density in g/m l. T h e  density o f the m aterial shall be taken to be 
num erically  equal to its relative density.

3. APPARATUS
3.1 B a lan ce  — weighing to 1 mg.

3.2 B alan ce  S tra d d le  —  a pan  straddle of convenient size to support the 
beaker and  perm it determ ination  of the w eight of the test piece in w ater.

3.3  B e a k e r —  250 m l capacity  ( or sm aller if  necessitated by the design of 
the balance ).

3.4  C opp er W ire — approxim ately 0*1 m m  in diam eter.

3 .5  S in k e r —  for test pieces w ith relative density less than  1.

4. TE ST M E TH O D S

4.1 P r e p a r a tio n  o f  th e  T e s t  P ie ce  — T he test piece shall be approxi­
m ately  4 0 x 4 0  m m  and 1*5 m m  thick and  shall have a surface, free from 
crevices as far as possible to get a  suitable w eight o f 3 to 5 g. T he test 
pieces shall be pressed for 10 m inutes a t 75°C under a  m inim um  pressure of 
30 kg/cm^ to remove the en trapped  a ir  bubbles,

4.2  C o n d itio n in g  o f  T e st  P ie ce  —  T he test piece as prepared in 4.1 
shall be conditioned a t 27 ±  2®C for a t least 12 hours.

4 .3  P ro ced u re  — Suspend the test piece from the hook on one side of the 
balance using a  suitable length of wire, so th a t the bottom  of the test 
piece does no t touch the bottom  of the beaker. C ounterbalance the 
w ire previously by a length of wire on the o ther pan. R epeat the weighing 
w ith  the  test piece ( and  sinker when the relative density of the test piece 
is less than  1 ) com pletely imm ersed in the freshly boiled and  cooled 
distilled w ater to a tem perature o f 27 ±  2°C, in a  beaker. Allow sufficient 
tim e for the test piece to a tta in  the tem perature of the w ater. Remove 
the a ir  bubbles and  determ ine the w eight to the nearest mg.

N o t e  I —  I f  the rela tive  density o f  the test p iece is less than 1, a sinker is necessary. 
In th at case th e  sinker a lon e  sliall a lso  be w eighed in water.



N o t e  2  —  T h e  m ain  sources o f  error arc: (a ) a ir bubbles a d h e r a g  ^  th e  o u t ^  
surfaces o f  the test p iece  du rin g  w eighings in  w ater; (b ) surface tension  effects on  th e  
wire: an d  (c ) con vection  currents in  th e  w ater in  w h ich  th e  t*st p iece  is su sp en d ed . 1 o  
m inim ize th ese, the tem perature o f  th e  w ater an d  o f  th e  a ir in  th e  b a lan ce  case shou ld  
b e the sam e. T o  m in im ize th e  adherence o f  bubbles to  th e  piece* o f  rubber or th e  w ^ ls  
o f  the b o ttle , it  is perm issib le e ith er  to  d ip  th e  rubber test p iece  prior to  ^ t m g  
m om entarily  in to  a  su itab le  so lven t such as e th y l a lcoh o l o r  m eth y l a lc o h o l, m iscibte  
w ith  w ater a n d  h av in g  a  n eg lig ib le  sw ellin g  or lea ch in g  a c tio n  on  rubber, or  to  add  
trace o f  detergent to  d istilled  w ater.

5. C A L C U L A T IO N

5.1 C alculate the relative density o f reclaim ed ru b b er as follows:

a) R elative density o f reclaim ed ru b b er
( when sinker is not u se d ) =  j y  ^  f y

where

=  w eight in  g o f the test piece in  air, and  
=  weight in  g  of the test piece in  w ater.

b) R elative density o f ru b b er j y
( when sinker is used ) =  j y '~

where

fVĵ  — weight in  g  o f the test piece in  air,
=s w eight in  g of the sinker in  w ater, and  

PTg =  w eight in g  o f the rubber and  sinker in  w ater.

6 . R E P O R T
6.1 T he  report shall state the average of a t least two relative density
determ inations and  the tem peratu re  a t w hich the test was carried  ou t.



1. SCO PE

1.1 T his m ethod is in tended  for the determ ination  o f ash in  reclaim ed 
rubber.

2 . APPARATUS

2.1 C h e m ica l B a lan ce

2.2 S ilic a  o r  P o r c e la in  C ru cib le

2.3 D e s ic c a to r  w ith  E ffic ien t D e s ic c a n t

2.4 Mu£Qe F u rn ace  —  w ith  pyrom eter and  therm ostatic control.

3. P R O C E D U R E

3.1 C lean a  crucible thoroughly , ignite, cool and  weigh. W eigh about
I to 2 g of the p repared  test portion (see  3.1.1, Page 4 )  o f reclaim ed 
ru b b e r to the nearest 1 m g into the crucible. H ea t the cruciblc over a 
sm all flame in  the beginning. T ake care not to ignite the reclaim ed 
ru b b e r rap id ly  to avoid spurting . T ransfer the crucible to a  muffle
furnace w hen the reclaim ed rubber is com pletely decom posed to a  charred
mass. H e a t in  the muffle furnace a t a tem perature between 500°C and 
550°C for one h ou r. Allow the crucible to cool in  a  desiccator. W eigh to 
the nearest m g. R ep ea t heating, cooling and  weighing un til the change 
in w eight betw een successive weighings is no t m ore than  1 mg.

4 . C ALCULATIO N

4.1  C alcu la te  ash conten t as follows:

Ash content, percent by w  ~ W  
mass V  ^

w here
H'̂ 3 = w e ig h t in  g  of the crucible plus ash,

=  w eight in g of the  crucible, and

— w eight in g of the rubber samples.



1. SCOPE

1.1 This m ethod is in tended for the  determ ination  o f m aterials, soluble in 
acctonc, present in the reclaim ed rubber.

2. O UTLINE OF T H E  M E TH O D

2.1 A weighed test portion is extracted  in  an  all-glass ex traction  apparatu s 
for 12 to 16 hours. W hen extraction is com plete the solvent is evaporated  
and  the solvent ex tract is calculated finally from  the  w eight o f the  m a tte r 
extracted.

3. APPARATUS

3.1 E xtraction  A p p aratu s — T h e  extraction apparatu s is o f the reflux 
type w ith the condenser placed im m ediately above the cup w hich holds the 
rubber. T he  cup is situated in the vapour o f the boiling solvent an d  is 
em ptied by a siphon. T he  apparatus is o f glass except in  patterns w here 
an  extraction cup is suspended from  the end of the condenser, in  w hich 
case p latinum  w ire is used for the suspension. T he  apparatus fits together 
w ithout the use of cork, rubber or m etal and  in  such a  m anner th a t loss 
o f vapour during extraction does no t exceed 20 percent o f the ex tracting  
liquid.

3.1.1 Two types o f apparatus are shown in  Fig. 1.

3.2 F ilter  p a p e r  —  acid-washed, hardened,

3.3 N y lon  C loth  — open weave, continuous filaments.

4. REAGENT

4.1 A ceton e — conforming to IS  : 170-1966*.

5. PRO CEDURE

5.1 W eigh out abou t 1 g of the rubber sheet to the nearest m g from  the 
homogenized piece of 1*6 m m  thickness as prepared in  3.1.1 [see P age 4 )  
and  w rap  in  a  filter paper w hich has been previously ex tracted  w ith  
acetone in such a m anner th a t the pieces are separated from  each o ther by 
the filter paper layer. A lternatively, cut the sam ple in to  sm all pieces of a 
size not m ore than 1*5 m m  thickness a t any place. P lace the  test portion  
in the extraction apparatus and  pour in sufficient acetone to fill the

•Specification  for acctone {first revision).



TYPE I
E X T R A C T IO N  
• C U P

ml 
20 - 30 
50 - 60

34/35
45/50

B RECEIVER

ml
34/35 ISO
34/35 250

A-JOINT* 34/35 
TYPE 2

F i g .  I E x t r a c t i o n  A p p a r a t u s  

10



extraction cup two or three times. Assemble the a p p a ra tu s  as show n in  
the figure and  heat the ex traction  vessel continuously  on  a  therm ostatica lly  
controlled w ater-bath for no t less than  12 hours an d  n o t m ore th a n  16 hours, 
the rate of evaporation  being controlled to give 6 to 8 ex tractions p er h ou r. 
After the extraction period is over, recover th e  com bined acetone from  the 
extraction flask and  cup  by  distillation. A fter m ost o f  the  acetone is 
recovered, dry  the contents o f the flask in  an  oven a t  70 to 73®C for a b o u t 
I hour to rem ove the last traces o f acetone. Cool th e  flask in  a  
desiccator to room  tem perature an d  weigh again . R e p ea t hea ting , 
cooling and  weighing un til the change in  w eight betw een successive 
weighings is less than  2 mg.

6. C A L C U L A T IO N

6,1 Calculate the weight o f the ex tract as a  percen tage o f  the  test po rtion  
as follows:

Solvent extract, percen t ^
by weight ~  X 100

»ra
where

=  weight in g o f the m a tte r ex tracted , an d  
=  weight in g o f the test portion.

n



1. SCO PE

1.1 Tniis m ethod  is in tended  for the d e term ina tion  o f  carbon  black in 
rec la im ed  rub b er.

2. O U T L IN E  O F T H E  M E T H O D

2.1  T h e  reclaim ed  ru b b e r is hea ted  w ith  conccn tra ted  n itric  acid to oxidize 
a ll organ ic m a tte r  an d  to  leave free carbon . T h e  free carbon  is then 
separated  b y  filtration  for estim ation,

3. A PPA R A T U S
3.1 D e s ic c a to r
3 .2  G o o ch  C r u c ib le  —  w ith  asbestos pad .

3.3  M u ffle  F u rn a ce  —  capab le o f m ain ta in ing  a  tem perature of 
900 ±  25° G.

4 . R EA G E N T
4.1 C o n c en tr a te d  N itr ic  A cid  —  conform ing to IS  : 264-1968*.

5 . P R O C E D U R E
5.1 A ccurately  weigh ab o u t 0 '5  g of the hom ogenized sample p repared  as 
in  3 .1 .1  (see T a g e  4 ). E x trac t the sam ple w ith acetone and , after drying 
a t 100°C, transfer it to a  beaker an d  add  30 ml o f  concentrated  nitric 
acid to it. C over the  beaker w ith a  w atch  glass and  h ea t on a w ater-bath  
carefully for ab o u t 1 hou r, till the reaction  is subsided com pletely and  
carbon  black  has settled dow n. Cool and  filter th rough a * p repared  ’ 
G ooch crucib le w ith  asbestos pad  carefully to transfer all carbon black to 
th e  crucible. W hen  all carbon  black has been transferred, wash it with 
w arm  concen tra ted  n itric  acid  and  then  w ith ho t w ater till the filtrate is  
free from  acid. A t this stage replace the filter flask containing the acid 
an d  washings by  an o th er flask to avoid contam ination  of n itric  acid w iih 
subsequent w ashing o f acetone w hich m ay cause explosion. W ash w ith 
w arm  acetone the  conten ts o f the crucible, taking care no t to d istu rb  the 
pad . A fter w ashing w ith a b o u t 30 to 40 m l o f  acetone, d ry  the crucible 
in  a n  oven a t 100 ±  5°C for ab o u t 1 hour. Cool in a  desiccator and 
w eigh. P lace the crucible in  a  mufHe furnace a t abou t 900 ±  25°C for 
ab o u t 1 hour to  b u rn  off all carbon  black. Cool to room  tem peratu re  and 
w eigh again.

•S p e c i f ic a t io n  fo r  n i t r i c  a c id  ( / ir s l  reoision  ) .



6 . CA LCU LA TIO N

6.1 Calculate carbon black content as follows:

C arbon black, percent d r  
by mass =  5  ̂ 1 0 0

where

B  ~  weight in g o f the sample after extraction w ith acetonc 
and  drying,

C =  weight in g  of the sample after burning off carbon 
black, and

A =  weight in g of the sample taken.



1. S C O P E

1.1 T h is  m ethod  is in tended  for the  detern iination  of rubber hydrocarbon 
presen t in  reclaim ed ru b b er.

2 . O U T L IN E  O F  T H E  M E T H O D

2.1 T h e  ash, solvent ex trac t, volatile m a tte r  and  carbon  black contents are 
first determ ined . R u b b e r  hydrocarbon  is then  calculated  by sub tracting  
the  sum  o f  th e  percen tage values o f ash, volatile m a tte r, carbon  black and 
solvent ex tra c t from  100.

3 . P R O C E D U R E

3.1 D ete rm ine  volatile m a tte r  according to R R  : 1.

3 .2  D eterm ine ash accord ing  to R R :  3.

3 .3  D eterm ine solvent ex trac t according to R R : 4.

3 .4  D eterm ine ca rbon  black conten t according to R R : 5.

4 . C A L C U L A T IO N

4.1 C alcu la te  ru b b e r hyd rocarbon  as follows;
R u b b e r  hyd rocarbon  content ( R H G ),

percen t by mass =  100 — x

w here
X =  sum  of all the  percen tage values obtained in  3.1 to 3.4.



MOONEY VISCOSITY 
( R R : 7 )

1. SCOPE

1.1 T his m ethod covers a  test procedure for the  de term ination  o f M ooney 
viscosity o f  reclaim ed ru b b er w ith  the help  o f  shearing disk viscom eter.

2. OUTLINE OF THE METHOD

2.1 T h e  test involves the  application  of a to rque to a  m etal disk in  a  
cylindrical cham ber filled w ith  ru b b er un d er specified conditions. A 
num ber proportional to the to rque necessary to ro ta te  the  disk is taken  as 
an  index o f the viscosity of the rubber.

3 . APPARATUS

3.1 T h e  essential parts o f the apparatu s arc a  ro tor, a  hollow  cylindrical 
die, a m eans for ro ta ting  the ro tor, a  m eans for ind icating  the to rque 
requ ired  to ro ta te  the ro to r, and  controls for m ain ta in ing  the  die a t a 
constant tem perature ( see F ig. 1 ) . T h e  ro to r and  die cavity  have the 
following dimensions:

R o to r d iam eter 38*10 ±  0’03 m m

R otor thickness 5*55 ±  0*03 m m

D ie cavity d iam eter 50*90 ±  0*15 m m

D ie cavity dep th  10*60 ±  0*03 m m

3.1.1 T he  die cavity ( see Fig. 2 ) should preferably be form ed from  only 
two pieces of unplated  hardened steel for im proved heat transfer an d  have 
rad ia l V-grooves on the flat surfaces to re ta rd  slipping. T h e  grooves are 
spaced a t 20° intervals, and  extend from a t least the 7 m m  circle to the 
47 m m  circle; each groove forms a 90® angle in  the  die surface w ith  the 
bisector o f the angle perpendicu lar to the surface and  is 1 *00 ±  0*25 m m  
w ide a t the  surface.

3 .1 .2  T h e  die cavity {see Fig* 3 ) should aUcrnaUvely be  form ed from  
four pieces of steel w ith rectangular-section grooves ( see Fig. 3A and  3B ) 
on the cavity surfaces to  re ta rd  slipping. T h e  grooves are 0*80 ±  0-02 m m  
wide of uniform  depth  between 0*30 ±  0-05 m m , and  spaced on  
1'60 ±  0‘04 m m  centres. T h e  flat surfaces of the cavity have two sets o f 
these grooves a t right angles to each other,
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3 ,1 .3  T h e  ro to r ( see F ig. 4  ) surfaces are grooved as described for the die 
cavity form ed from four pieces of steel. T h e  hardened  ro to r is fastened to a  
shaft no t exceeding 11 m m  in  d iam eter and  positioned securely so th a t in 
the closed die cavity  the clearance above the ro to r ( see a in  Fig. 1 ) does 
n o t differ from  the clearance belov^  ̂ the ro to r ( see a in Fig. 1 ) by m ore than  
0*25 m m . T h e  eccentricity  or ru n o u t o f the ro to r v^^hile tu rn ing  in  the 
viscom eter should no t exceed 0*013 m m . T h e  ro to r shaft bears on the 
spindle w hich tu rns the ro to r and  no t on  the wall o f the die cavity. T he 
clearance a t  the po in t w here the ro tor enters the cavity should be small 
enough to preven t ru b b er leaving the cavity, A grom m et m ay be used as 
a seal a t  this point.

d e ta ils  of
PROFILE AS IN FIG.3A: 

------------------------------ 38*10t-03 ------- ---------------------------

ro-•0 '6 0 !:g

-DETAILS OF 
GROOVE AS 
IN FIG.3B

5*55t.03-l 

. . . - - -“ ROTOR SHAFT

A ll dim ensions in m illim etres. 

F i g . 4  R o t o r

3 .1 .4  T h e  dies form ing the die cavity are  m ounted on, or form p art o f 
platens equipped w ith a  heating  device capable o f  m aintain ing the die 
cavity w ithin 0*5®C o f  the test tem perature.

N o t e  —  T h e  test tem p eratu re is defined as the steady state tem perature o f  the closed  
cav ity , w ith  rotor in p la ce  but w ith out rubber. S in ce a  tem perature differential exists 
betw een th e  p laten s and  the d ie  cav ity , it is  necessary to adjust the p laten tem peratures 
to  obtain  th e  correct cav ity  tem perature. In  m aking such adjustm ents it  is im portant 
that th e  tem perature o f  the tw o p laten s b e  w ithm  0*3“C o f  each other. T h e  cavity  
tem perature m ay be m easured w ith  calibrated  therm ocouples or therm istors using lead  
w ires ab ou t 0 '3  m m  in  d iam eter to  m in im ize  therm al condu ction  to  the exterior.

3 .1 .5  T h e  die cavity m ay be closed by hydraulic, pneum atic or 
m echanical means. I f  fluid pressure is used, a  force of 1 400 kg m ay be 
req u ired  for in itial closure w hen rubbers of very high viscosity are tested. 
A t least 10 seconds before sta rting  the viscometer, the force is reduced to 
340 z t  20 kgf and  m aintained a t this value during  the test. I f  m echanical 
closure is used, the platens are  adjusted , preferably by means o f a gauge



block so th a t the to ta l deform ation o f the parts  is betw een  O '10 m m  an d  
0-15 m m  w hen the die cavity  is closed a t the  test tem p era tu re . F o r all 
types of closing device, the closure is adjusted  so th a t a  piece of th m  soft 
tissue paper no t thicker th an  0 '04  m m , p laced  betw een the m eeting  s u ^ c «  
shows a  continuous p a tte rn  o f uniform  in tensity  w hen  the  d ie  cav ity  is 
closed.

3.1.6  T h e  torque requ ired  to tu rn  the ro to r is recorded  o r in d .ca ted  on 
a  linear scale g raduated  in  M ooney viscosity un its so th a t  a  to rq u e  o f  
84-6 ±  0*2 cm .kg on the ro to r equals 100 on th e  scale. T h e  scale is 
capable o f being read  easily to 0*5 units and  is ca lib ra ted  by  m eans o f 
weights fastened to a  special ro to r w ith  flexible w ire n o t over 0*5 m m  in  
d iam eter passing over pulleys free of friction. D uring  the  ca lib ra tion  the  
ro tor is tu rned  a t 2 rev /m in  and  the platens are a t the  test tem pera tu re . 
T h e  read ing  should be zero w ith  the to rque rem oved a n d  100 ±  0*5 
when a  to rque of 84*6 cm .kg is applied.

3.1.7 After calibration, the scale read ing  is adjusted to zero w ith  the 
test ro tor tu rn ing  in the em pty , closed die cavity a t 2 rev /m in . T h e  
fluctuations in readings during  a period of h a lf  a  m inu te o r m o re  should  
be less than  0*5 un it.

4 . PROCEDXJRE

4.1 P re p a r a tio n  o f  R u b b er  T e s t  P iece  — P repare  two disks o f  ru b b e r 
each about 45 to 50 m m  in d iam eter and  6 to 8 m m  in  thickness to fill 
com pletely the cavity o f the viscom eter, in  accordance w ith  3.1.1  
( see Page 4 ). T h e  rubber disks should be as free as possible from  a ir  an d  
from pockets th a t m ay trap  air against the ro to r and  die surfaces. A  hole 
is pierced or cu t through the cen tre of one disk to  perm it the insertion  o f  
the ro tor stem.
4 .2  H ea t the die cavity and  ro to r to the  test tem peratu re  o f  100°G an d  
allow to reach  a steady state. O pen  the die cavity, insert the ro to r stem  
through  the hole in  test disk, place the ro tor in a  viscom eter, place the  
solid test disk centrally on the ro tor and  close the die cavity  as quickly 
as possible. Insert, if  necessary, a  film o f transparen t cellulosic m ateria l 
approxim ately 0‘03 m m  in  thickness between the ru b b er an d  m etal surfaces 
to facilitate rem oval after test when testing low-viscosity or sticky m ateria ls. 
N ote the tim e of closing the die cavity and  allow the ru b b er to  h ea t for 
one m inute. T u rn  th e  rotor a t 2*00 ±  0*02 rev/m in, unless otherw ise 
specified, after the specified tim e o f p reheat. I f  the viscosity is no t 
recorded continuously, observe the ind icator and  scale continuously d u rin g  
the 30 seconds in terval preceding the specified tim e o f  read ing  a n d  the 
m inim um  value to the nearest 0*5 un it du ring  this in terval as the viscosity. 
F or reference purposes, take readings a t 5 seconds in terval from  1 m in u te  
before to 1 m inute after a  4-m inute test period. D raw  sm ooth  curve



th rough  the m inim um  points o f the periodic fluctuations or th rough  ali 
points if  there are no fluctuations. T ake the viscosity as the po in t where 
the  curv’̂e intersect# the tim e specified. I f  a  recorder is used, take the 
viscosity from  the recorded curve in the sam e m anner as specified for the 
plo tted  curve.

N o t e  —  T h e  tem perature gradients and rate  o f  h eat transfer vary am on g  visco- 
m ctere, particu larly  i f  d ifferent t^^jcs o f  h eatin g  arc em ployed . T h erefore, th e  values  
obtained vA ih  d ifferent viscom eters m a y  be exp ected  to  b e  m ore com p arab le  after  
th e  rubber has a tta ined  th e  test tem perature. U su a lly  this con d ition  is reached  
ab ou t 10 m inutes a fter th e  d ie  cav ity  is closed. F or m ost rubbers, th e  read ing  is not 
altered  app reciably  by  p erm itting  th e  rubber to  h eat in  th e  v iscom eter for different 
tim es, p rov id ed  th e  viscosity is read at a  specified tim e. T h e  runn ing tim e should  never  
be less th an  2 m inutes.

5. R E PO R T

5.1 T he  repo rt shall include the following:

a) M ooney viscosity num ber ( A f );
b) T em peratu re o f test;
c) R otor size, large or small ( L  or S ) ;
d) T im e interval o f p reheat; and
e) T im e of reading afte r preheat.

N o t e  —  R esults o f  a  typ ical test shall be reported as follow s:

5 0 M L 4 ( 1 0 0 ® C )

where

M  =  M oon ey  units,
L  =  large rotor,

4 =  test period in m inutes, and  
lOO’C  =  test tem perature.

6. REPRO DUCIBILITY OF RESULTS

6.1 N o te  o n  R e p ro d u c ib iU ty  o f  R e s u l ts  —  T h e  s tan d ard  deviation  for 
m easurem ent on the same instrum ent o f a uniform  sam ple of rubber is 
ab o u t 0-2 unit. V ariation  in  sam ple p repara tion  results in  standard  
deviations o f abou t I un it; recorded figures from  laboratories working 
w ith synthetic rubber production range from 0-20 to 0 ’75 units. T he 
s tandard  deviation is substantially independen t o f the viscosity, a t  least 
w ithm  the range of 40^ to 90 units. V ariab ility  am ong laboratories m ay 
cause even larger variations in results, P aris  o f the in terlaborato ry  
variability  IS due to sam ple prepara tion  and  p a r t to errors in  ca lib ra ting  or 
adjustm g the viscometer.



C O M P O U N D IN G  O F  RECLA12V1ED R U B B E R  F O R  T E S T IN G  
O F  P H Y S IC A L  P R O P E R T IE S

( R R : 8 )

1. S C O P E
1.1 T h is m ethod  describes a  s tandard  p rocedure for com pound ing  
reclaim ed ru b b er for evaluating its physical properties, such  as tensile 
stress-strain properties.

2 . T E R M IN O L O G Y
2.1 F r ic t io n  R a t io  —  R atio  o f the speed o f the fast to  the slow roll o f  a  
ru b b e r m ixing mill.

3 . A PP A R A T U S
3.1 M ix in g  M il l  — T h e  labora to ry  m ixing mill has tw o parallel an d  
cylindrical hardened  steel rolls 15*25 i  0*25 cm  in  outside d iam eter. 
T h e  rolls a re  fitted w ith  ad justab le guides to allow a m axim um  w orking 
w id th  an d  of 26*5 ±  1*5 cm . T h e  m ill has a  provision for good w ate r 
circu lation  so th a t the roll surfaces a rc  m ain ta ined  a t am b ien t tem p era tu re  
du ring  m ixing. T h e  tw o rolls ro ta te  a t  difTerent speeds. T h e  s p c ^  o f  the  
slow roll is 24 ±  2 rev/m in and  the  friction ra tio  is 1 : 1*4.

4 . P R O C E D U R E
4.1 T e s t  R e c ip e  — U sing a  test portion  o f  the hom ogenized reclaim ed 
ru b b er p repared  as given in  3.1.1 {see Page 4 ) ,  m ^ e  a  m ix o f the 
following com position:

Parts by Mass 

R eclaim ed ru b b er M *
Stearic  acid ( conform ing to G rade 3 2’0

o f I S :  1675-1960t)
Z inc oxide ( conform ing to 5*0

18 :3399 -1965+ )
M ercaptobenzthiazole ( ru b b er grade ) 0*5
D iphenyl guanid ine ( ru b b er grade ) 0*2
S u lphur ( ru b b er grade ) 3*0

•T h e  m ass o f  rubb er sufficient to  g iv e  100 parts o f  rubber hyd rocarbon in  th e  m ix . 
For exam p le , i f  rubber hyd rocarbon co n icn t is 5 0  percen t, th en  M  2 0 0  g  o f  rec la im ed  
rubber.

tS p ecif ica iio n  for stearic ac id , tech n ica l.
^ Specification  for z in c  o x id e  for rubber industry.



4.2 M ethod  o f  C om pounding — W eigh accurately 500 g of reclaim 
( relative density 1‘5 ). Weigh accurately activators and curatives according 
to the test recipe given, above in proportion to the am ount of reclaim  used. 
Set the rolls o f the mill to give a  small freely rolling bank of the reclaim 
not greater than  12*5 m m  in diam eter. T he mill rolls shall be cool and 
a t am bient tem perature. As soon as the reclaim  bands on the mill and 
forms a smooth sheet, add activators and  curatives, spreading across the 
full w idth o f the roll gradually for good dispersion. G ut batch from side 
to side alternately approxim ately six times each direction. Roll batch 
and insert endwise six times. Sheet ou t the batch  to a thickness o f about 
6 m m  and cool the sheet. Condition the com pound for 2 to 24 hours at 
am bient tem perature. After conditioning pass the com pound through the 
rolls o f the mixing mill a t am bient tem perature, rolling endwise three times, 
and  sheet ou t to a  thickness of about 2*5 m m . M ould the slab a t 141 ®C 
for 10, 15, 20 and  30 minutes.

N o t e  1 —  F o r o th e r  rec la im s o f  d ifferen t re la tiv e  densities  a  su itab le  ad ju s tm en t in  
th e  a m o u n t o f  rec la im  is necessary  to  m a in ta in  th e  sam e  volum e.

N o te  2 — I f  th e  b a tc h  sticks to  th e  re a r  ro ll a  sc rap e r b la d e  m a y  be used  in s tead  o f 
c u tt in g  knife.

4.3 T e stin g  — Determ ine the tensile stress-strain properties in accordance 
with I S :  3400 ( P art I )-1965*.


