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Foreword

This British Standard has been prepared under the 
au th o rity  o f the Rubber Industry Standards Committee 
and is a revision o f the 1968 edition.

In th is  revision the grade designation has been changed 
fro m  letters to numbers based on the d ir t content o f the 
rubber and tw o  new grades, 5L and 10, have been added, 
thus providing an extended range o f rubbers w ith  new grade 
codings, i.e. 2L, 5, 5L, 10, 20 and 50. Furtherm ore it  has 
been possible to  delete requirements on copper and 
manganese contents since the results o f an international 
test programme have shown tha t the requirements in the 
specification on Plasticity Retention Index (PRI) 
adequately indicate any potential ox id izab ility  o f the raw 
rubber should harm ful copper and/or manganese be present. 
For ligh t coloured grades, 2L  and 5L, a requirement on 
m axim um  Lovibond colour index has also been added.

This standard provides a means o f specifying technical 
qua lity , and i t  caters fo r the compressed b lock form s of 
raw natura l rubber. Block rubber is now more usually

prepared by granulation (crumb) methods but i t  may also 
be prepared by the older methods o f sheeting or creping. 
In using the standard i t  is necessary to  specify the grade 
and then quote crum b (comminuted or castor o il treated), 
sheet o r crepe. The specification has been devised to 
ensure contro lled qua lity  and maximum permissible levels 
o f non-rubber constituents.

The standard agrees basically w ith  ISO 2000 'Rubber, 
natural (NR) Specifications' prepared by Technical 
Committee TC  45 'Rubber and rubber products' o f the 
International Organization fo r Standardization (ISO).

Points o f d ifference are as fo llows.

(a) ISO 2000 does no t cover the light coloured grades 
2L  and 5L.

(b) ISO 20(X) does no t contain requirements fo r bale 
mass and bale dimensions.

(c) ISO 2000 does no t stipulate tha t the rubber shall 
be wrapped in polyethylene film .
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British Standard Specification

Raw natural rubber

1. Scope
This British Standard specifies requirem ents fo r six grades 
o f  general purpose raw natural rubber designated b y  the 
sym bols 2 L .  5, 5 L , 10 , 20 and 50. Raw  natural rubber is 
available in crum b, sheet and crepe form s as specified  by 
the purchaser.

2. References
T he titles o f  th e  British Standards and D raft International 
Standard referred to  in this standard are listed on  the 
inside back cover.

3. Sampling
Raw natural rubber shall be sam pled in accordance w ith 
BS 16 7 3  : Part 1 , or as agreed betw een the purchaser and 
the supplier.

4. Requirements
T he rubber shall co m p ly  w ith  the appropriate require­
m ents given in table 1 w ith  th e  additional requirem ent that 
grades 2 L , 5 and 5L  shall be prepared from  delitierately 
coagulated latex o n ly . S k im  rubber shall n ot be added to  
raw rubber supplied in acco rd an ce  w ith  this sp ecification .

5. Compliance
T he lo t shall be regarded as still co m p ly in g  w ith  the 
requirem ents o f  this British Standard if o n ly  o n e bale o f  
th e  sam ple fails to  m eet any o n e  o f  the lim its given in 
tab le  1 and if o n ly  o n e fu rth er bale o f  th e  sam ple fails to 
m eet a n y  other single lim it.

A lte rn a tiv ely , th e  co m p lian ce  requirem ents shall be as 
agreed betw een  the purchaser and th e  supplier.

6. Packaging and marking
6 .1 Bale mass and dim ensions. T h e  bale mass and dirrterv 
sions shall be as fo llow s.

(a) Bale mass : 33  V) kg net.
(b) N om inal m ajor dim ensions : 6 7 5  m m  x 330 mm.

6 .2  W rapping. T h e bales shall be w rapped in p o ly eth y ­
lene film  prepared fro m  com m ercial film  grade p o ly e th y ' 
lene. T h e  film  shall be either thin , app roxim ately  0.05 m m  
thickness, and dispersible in the rubber, or a thicker q u a lity  
w h ich  m ay be stripped from  th e  bales.

N O TE . A  sa tis fac to ry  q u a lity  o f  dispersabie po tye thy le ne  has 
been fo u n d  to  have the  fo llo w in g  characte ris tics;

Value Test m e thod

N om in a l de ns ity  n o t greater — 
than 0.92 
g/cm ’

M e lt f lo w  index 2  to  7

M e ltin g  p o in t less than 
1 1 0 °C

BS 2 7 8 2  : 1970 
M e thod  10 50  
BS 27 82  ; 1970 
M e thod 103D

6 .3  G rade co lo u r coding. T h e w rapping shall be m arked
w ith  the grade o f

2L Blue
5 Green
5L Green
10 Brow n
20 Red
50 Y ello w

T he in d en tification  m arker shall be o f  dispersible thin  
(ap p roxim ately  0 .0 5 m m  thickness) p o ly e th y len e .

Table 1. Requirements for raw natural rubber

C haracteris tic L im its  fo r  grade o f  rubber Test m e thod

2L 5 5 L 10 20 50

D irt, % {m /m ) ,  retained o n  
4 5  pm  sieve, m ax. 0.02 0 .0 5 0 .0 5 0.10 0.20 0.50 6 S 1 6 7 3  Part 2

P la stic ity  reten tion  
in dex, min. 60 60 60 50 40 30 B S 1 6 7 3  Part 3

R apid  p lastic ity , min. 30 30 30 30 30 30 B S 16 7 3  Part 3

V o la tile  m atter, %  (m /m ) ,  
m ax. 1.00 1.00 1.00 1.00 1.00 1.00 B S 1 6 7 3  Part 2

N itro gen , %  ( m /m ) ,  m ax. 0 .60 0.60 0.60 0.60 0.60 0.60 B S 1 6 7 3  : Part 2

A s h , % {m /m ) ,  m ax. 0 .60 0.60 0.60 0 .7 5 1.00 1.50 B S 1 6 7 3  Part 2

L o v ib o n d  co lo u r index, 
m ax. 6 - 6 - - - Apper>dix A

n o t e . C opper and manganese c o n te n ts  are n o t spec ified , b u t values fo r  w e ll prepared rubber 
w o u ld  genera lly  be  as fo llo w s :

C opp e r Less th a n  8  p .p .m . a ll grades
Manganese Less th a n  10 p .p .m . grades 2 L  to  20

Less th a n  2 0  p .p .m . g rade 50



Appendix A
Method for the determination of Lovibond 
colour index
A.1 Principle. The raw rubber is prepared in the form  of 
a moulded disc of specified thickness, and the colour of 
th is disc is compared and matched as closely as possible 
w ith  tha t of standard glasses. Colour matching is carried 
o u t under diffuse daylight illum ination  against a matt 
w hite background, preferably by use o f a comparator 
which suitably locates and shrouds the test pieces and 
standard glass.

The standard glasses used are calibrated according to  the 
intensity o f their colour (amber) to  provide a colour 
index scale in which higher index values correspond to  
deeper colour.

This method corresponds to  tha t described in 
ISO/DIS 4660.

A .2 Apparatus. The apparatus shall consist o f the fo llow ing.

A.2.1 Standard coloured glasses com plying w ith  the 
requirements of table 2 and constitu ting a colour index 
scale from  1 to  5 units in ha lf-un it steps and from  5 to 
16 units in single un it steps.

N O TE . These glasses are also re fe rred  to  as Lo v ib ond  com para tor 
discs, reference 4 /1 9 A  fo r  1 to  5 un its  and reference 4 /1 9 B  fo r 
5  to  16 u n its , and are available co m m erc ia lly  fronn T in to m e te r 
L im ite d , Salisbury, England.

A.2.2 Laboratory mixing mill com plying w ith  the 
requirements o f BS 1674.

A .2 .3  Mould o f stainless steel or alum inium, 1.6 ± 0.05 mm 
th ick , having cavities approxim ately 14 mm in diameter, 
plus tw o  mould covers o f sim ilar material, 1 mm to  2 mm 
th ick . A  suitable mould is illustrated in figure 1.

A .2.4 Platen press capable o f maintaining a pressure of 
no t less than 3.5 MPa over the platen surfaces and platen 
temperatures o f 150 ± 3 ° C. Platens w ith  lateral dimen­
sions o f 200 mm x 200 mm are suitable.

A .2.5 Punch: A  punch shall be provided fo r the prelim inary 
preparation o f test pieces. The purpose o f the punch is to  
produce pellets o f approxim ately constant volume qu ick ly  
and w ith o u t d iff ic u lty . The punch shall comprise a flat- 
ended cylindrica l anvil and a coaxial tubular kn ife  moving 
independently o f one another; a single action o f the 
handle shall compress a portion  o f the material to  
approxim ate ly 3 mm in thickness and shall cut out a 
disc approxim ately 13 mm in diameter.

A .2 .6  Thickness gauge*. The gauge shall have a scale 
graduated in u n it divisions o f 0.01 mm, shall be fitted  
w ith  a fla t contact o f about 4 mm diameter, and shall 
operate w ith  a pressure o f 20 ± 3 kPa.

A .2 .7  Transparent polyester or cellulose film, approxi­
m ately 0.025 mm th ick.

A .2 .8  Comparator as illustrated in figure 2, o r o f similar 
perform ance as available comm ercially.

A .3  Procedure

A .3.1 Sample preparation. Homogenize the raw rubber as 
described in BS 1673: Part 1.

A .3.2 Test piece preparation. Take a test portion o f about 
30 g fro m  the homogenized piece and pass it  through the 
m ill ro lls three times, according to  the procedure described

'A s  described  in  BS 9 0 3   ̂ P art A 2 .

in 3.6 o f BS 1673 : Part 3 : 1969, doubli ng the sheet 
between passes to fo rm  a doubled sheet 3.2 mm to
3.6 mm th ick. To prepare the test piece cut tw o pellets 
from  the doubled sheet w ith the punch and laminate them 
ligh tly  together.

Press this test piece in to  the mould between two sheets of 
polyester or cellulose film  w ith  mould covers super­
imposed at a pressure o f not less than 3.5 MPa for 
5 ± 0.2 min at 150 ± 3 °C. Retain the test piece in the 
mould, w ith  the transparent cover film s attached, fo r 
testing. The moulded test piece shall be 1.6 ± 0.1 mm thick 
excluding cover films and free from  extraneous 
contaminants.

A .3.3 Colour determination. Compare the colour o f the 
test piece w ith  the standard glasses. Carry ou t the colour 
matching under diffuse daylight illum ination against a matt 
w h ite  background, viewing in a direction normal to  the 
major surface o f the test piece. Take the colour index of 
the test piece as that o f the glass giving the closest colour 
match.

I f  the comparator shown in figure 2 is used, firs t place a 
sheet o f m att white paper {w ith holes to  accommodate the 
projections shown) on the base plate. Then f i t  the disc of 
standard glasses and the filled  mould (w ith transparent 
cover film s attached) over the projections and place the 
cover plate in position. Colour matching is then carried 
out.
A .4 Test report. Report the colour index o f the rubber to 
the nearest ha lf-un it fo r index values 1 to  5 and to  the 
nearest u n it fo r higher values.

Very occasionally the colour o f the rubber cannot be 
matched due to  the presence of strong ye llow  or grey 
tints. In this case report tha t the colour index cannot be 
determined.

Table 2. Calibration table for standard glasses

Colour
Index

Cl E* chromaticitv values using standard 
illuminant B

X Y Z

1 0.3577 0 .3686 0.2752

1.5 0 .3629 0 .3 728 0 .2655

2 0 .3672 0 .3 770 0 .2558

2.5 0 .3 738 0 .3804 0 .2458

3 0 .3 776 0 .3855 0 .2 369

3.5 0 .3842 0 .3 896 0 .2262

4 0 .3880 0 .3 935 0 .2 185

4.5 0 .3 925 0 .3 979 0 .2110

5 0 .3 965 0 .4 0 0 3 0 .2032

6 0 .4050 0 .4 089 0.1861

7 0.4141 0 .4 124 0 .1 736

8 0 .4 216 0 .4 186 0 .1 598

9 0 .4 302 0 .4 230 0 .1 469

10 0.4371 0 .4 259 0 .1 370

11 0 .4 439 0 .4 270 0 .1 2 9 0

12 0.4491 0 .4 3 0 8 0 .1 200

13 0 .4 542 0 .4 329 0 .1 130

14 0 .4 6 1 0 0 .4 350 0 .1 040

15 0 .4 6 6 2 0.4361 0 .0 977

16 0 .4 7 1 0 0 .4 3 8 9 0 .0 9 0 0

•C o m m iss io n  In te rn a tio n a le  d 'E c la irag e  
B corresponds to  th e  y e llo w e r phases o f 
te m pera tu re  4 8 7 0  K ).

S tand a rd  il lu m in a n t 
d a y lig h t (c o lo u r
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Publications referred to in this standard
Th is  standard makes reference to  the fo llo w in g  B ritish  Standards 
and D ra ft  In te rna tiona l Standard:

BS 9 0 3  M ethods o f testing vulcanized rubber
Part A 2  D e te rm ina tion  o f tensile  stress-strain 
properties

BS 1673 M ethods o f testing raw  rubber and unvulcanized
com pounded rubber
Part 1 Sampling and fu r th e r preparative processes 
Part 2  Chemical analysis o f  raw na tura l rubber 
Part 3  M ethods o f  physical testing 

BS 1674 E qu ipm ent and procedures fo r  m ix in g  and
vulcan iz ing rubber test mixes 

BS 2 7 8 2  M ethods o f testing plastics
JSO/DIS 46 60  R ubber, natura l (N R ). M e thod fo r  de te rm in a tion  

o f co lo u r index



BS 4396 :1976

Th is  B ritish Standard, having been prepared under the  d ire c tio n  o f 
the  R ubber Industry Standards C om m ittee , was published under 
the a u th o r ity  o f the Executive Board o r3 0  A p r il 1976 

©  B ritish  Standards In s titu te  1976

F irs t published December 1968 
First rev is ionA pril 1976

»S B N :0  580 09024 8 
C opyrigh t
Users o f B ritish Standards are rem inded th a t co p y rig h t subsists in all 
BSI publications. No p a rt o f th is  p u b lica tio n  m ay be reproduced in 
any fo rm  w ith o u t the p r io r  perm ission in  w r it in g  o f BSI.
Th is  does no t preclude the  free use. in  the  course o f im p lem en ting  
the  standard, o f necessary de ta ils  such as sym bols and size, typ e  o r 
grade designations. Enquiries shou ld  be addressed to  the  
P ublications Manager, 101 P en to nv ille  Road, Lo ndon  N 1 9N D  
(Telephone 0 1 ^ 3 7  38 01 ; Te lex 23 218).

C on trac t requirem ents
A tte n tio n  is draw n to  the fact th a t th is  B ritish  Standard does not 
p u rp o rt to  include a ll the necessary provis ions o f a con trac t.

R evision o f B ritish  Standards
B ritish  Standards are revised, when necessary, by the  issue e ith e r o f 
am endm ent slips o r o f revised ed itions. I t  is im p o rta n t th a t users o f 
B ritish  Standards should ascertain th a t the y  are in  possession o f 
the  latest am endm ents o r ed itions.

The fo llo w in g  BSI references re late to the w o rk  on th is  standard: 
C o m m itte e  reference R U C /27 D ra ft fo r  com m ent 7 4 /5 4 2 8 4  DC

C0‘0perating organizations
T h e  R ubber Industry  Standards C om m ittee , under whose 
supervision th is  B ritish  S tandard was prepared, consists o f 
representatives fro m  th e  fo llo w in g  G overnm ent departm ents and 
sc ie n tif ic  and industria l organiza tions:

B ritish  Association o f  S yn th e tic  R ubber M anufacturers 
'B r i t is h  R ubber M anufacturers A ssoc ia tion  L td .

D epa rtm en t o f In d u s try  
*M alays ian R ubber Producers' Research Associa tion 

M in is try  o f  Defence
R ubb e r and Plastics Research A ssoc ia tion  o f Great B rita in
R ubb e r G row ers’ Associa tion
S oc ie ty  o f M o to r M anufacture rs and Traders L td .

T h e  sc ie n tif ic  and indu s tria l o rganiza tions m arked w ith  an 
aste risk in the  above lis t, toge the r w ith  the  fo llo w in g , were 
d ire c t ly  represented on the co m m itte e  en trusted w ith  the 
p repa ra tion  o f  th is  B r it is h  S tandard :

T y re  M anufacturers ' C onference (M a te ria l Supplies C om m ittee) 
In d iv id u a l experts
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ritish  Standards Ins titu tion  - 2 Park Street London W1A 2BS ■ Telephone 01-629 9000 - Telex 266933




