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INTERNATIONAL STANDARD

1SO

4660-1977 (E)

Rubber, raw natural — Colour index test

1 SCOPE AND FIELD OF APPLICATION

This Infernational Standard specifies a method of deter-
mining [the colour of raw natural rubber according to a
standardl colour scale.

2 RERERENCES
1SO 1716, Raw rubber — Sample preparation.

I1SO 2007, Raw rubber and unvulcanized compounded
rubber 1- Rapid plasticity test. ‘ :

ISO 2393, Rubber test mixes — Preparation, mixing and
vulcanidation — Equipment and procedures,

3 PRINCIPLE

The raw rubber is prepared in the form of a moulded disk

of spegified thickness, and the colour of-this disk is-

compargd and matched as closely as possible-with that of
standargl glasses. Colour matching is_carried out under
diffuse |daylight illumination against™a ‘'matt white back-
ground,| preferably by use of a comparator which suitably
locates aind shrouds the test piece and standard glass.

The standard glasses used are-calibrated according to the
intensity of their colour{amber) to provide a colour index
scale in|which the higherindex values correspond to darker
colours ‘

4 APPf-\RATUS

4.3 Platen press, capable of applying ja pressure of not
s

less than 3,5 MPa* over the platen surfac
platen temperatures at 150£3 °C. Pi4
dimensions of 200 mm x 200.mm are suit

and maintaining
tens with lateral
able.

4.4 Punch for preparation”of the test piefes.

The purpose of the~punch is to prodd
approximately - éonstant volume quick
difficulty. The ‘punch shall consist of 3

ce test pieces of
ly and without
flat-ended cylin-

drical anvil~and a coaxial tubular knifel moving indepen-

dently af)one another; a single action d
compress a portion of the material t
approximately 3 mm and shall cut out
mately 13 mm diameter. The test pi
approximately constant in volume becaus|
to exact dimensions is carried out in the
pre-heating period.

f the handle shall
b a thickness of
8 disk of approxi-
ce need only be

the final shaping
mould during the

NOTE — This is identical with the test pigce punch described

in 1SO 2007.

4.5 Transparent polyester or cellulose fi
0,025 mm thick.

m, approximately

4.6 Comparator as illustrated in figurel 2 or as available

commercially.

4.7 Standard coloured glasses conforming to the require-

ments of the table. (Colour index scale
half-unit steps and 50 to 16 units in unit 3

5 PROCEDURE

5.1 Sample preparation

: 1 to 5 units in
teps.) V)

4.1 Laboratory mill, conforming to the requirements
of I1SO 2393.

4.2 Mould of stainless steel or aluminium, 1,6 £ 0,05 mm
thick, having cavities approximately 14 mm in diameter
with two mould covers of similar material, 1 to 2 mm thick.
A suitable mould is illustrated in figure 1.

* 1 MPa= 106 N/m?2

Homogenize the raw rubber as described i

5.2 Test piece preparation

n 1SO 1796.

Take a test portion of about 30 g from the homogenized
piece and pass three times (doubling the sheet between
passes) between the mill rolls, at room temperature and

1) These glasses are also referred to as Lovibond Comparator disks, 4/19A in 1 to 5 units and 4/198 in 5 to 16 units, and are commercially

available from : Tintometer Limited, Salisbury, England.
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with the distance between the rolls adjusted so that the
final sheet thickness is about 1,7 mm. Immediately double
the sheet, which shall be uniform in texture and free from
holes, and lightly press the two halves together by hand,
avoiding the formation of air bubbles. From the doubled
sheet (3,2 mm to 3,6 mm thick) cut two pellets with the
test piece punch (4.4) and press them lightly together.

Press this test piece in the mould {4.2) between two sheets
of polyester or cellulose film (4.5) with mould covers

superimposed at a pressure of not less than 3,5 MPa for
5 + 0'2 min at—150-+-3 °c Retain—the—test pinr\a n-the

the projections) on the base plate. Then fit the disk of
standard glasses and the filled mould {with transparent
cover films attached) over the projections and place the
cover plate in position. Carry out the colour matching.

6 EXPRESSION OF RESULTS

Report the colour index of the rubber to the nearest
half-unit for index values 1 to 5 and to the nearest unit
for higher values. ‘

mould, with|the transparent cover films attached, for
testing. The moulded test piece shall be 1,6 + 0,1 mm thick
excluding coyer films, and shall be free from extraneous
contaminants

NOTE — The mill should be properly cleaned before processing.

5.3 Colour matching

Compare the
Carry out th
illumination 3

test piece with the standard glasses (4.7).
e colour matching under diffuse daylight
gainst a matt white background, viewing in

a direction ngrmal to the major surface of the test piece.
Take the cololr index of the test piece as that of the glass
giving the clospst colour match.

If the compalator (4.6) shown in figure 2 is used, first
place a sheet [of white paper {with holes to accommodate

TABLE — Calibration table for standard glasses

NOTE — Very occasionally the colour of the rubblzr cannot be
matched owing to the presence of strong yellow, green |or grey tints.
In this case report that the colour index canpet bel determined.

7 TEST REPORT
The test report shall include the following particulars :
a) reference to this International Standard;

b) all details necessary for the identification of the
sample;

c) the results and method of expression used;

d) any™ unusual features noted during [the deter-

mination;
e) any operation not included in this International

Standard or in the International Standard$ to which
reference is made, or regarded as optional.

CIE* chromaticity co-ordinates using
(_:olour standard illuminant B
“index
X y z
1 0,357 7 0,368 6 0,275 2
1,6 0,362 9 0,3728 0,265 5
2 0,367 2 03770 0,255 8
2,5 0,3738 0,3804 0,245 8
3 0,377 6 0,385 5 0,236 9
3,5 0,384 2 0,389 6 0,226 2
4 0,388 0 0,3935 0,218 5
45 0,392 5 0,397 9 0,211 0
5 0,396 5 0,400 3 0,203 2
6 0,405 0 0,408 9 0,186 1
7 04141 0,4124 0,1736
8 04126 04186 0,159 8
9 0,430 2 0,423 0 0,146 9
10 0,437 1 0,425 9 0,137 0
11 0,4439 0,427 0 0,129 0
12 0,449 1 10,4308 0,1200
13 0,454 2 0,4329 0,1130
14 04610 0,435 0 0,1040
15 0,466 2 0,436 1 0,097 7
16 0,471 0 0,438 9 0,080 0

*® Commission Internationale de I'Eclairage.

Standard illuminant B corresponds to the yellower phases of daylight

(colour temperature 4 870 K).
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Dimensions in millimetres

ad /
°9
©
[ <
— T
10
46 £ 0,1 77 £ 01 io
. >] i | g,
o ;
\’/ l :
! 0 ’
It i =
=== 19
! 23’0
e — |
- = S = S -
|
Base plate S
0
et — 230
ot — = = - 3
i - 105+ 0,1 " - ' ’
M Q _S 1 LQ
& i 2 L
l’} —— ;_______
It R
+0,2 .
¢6+o,1 ; 4
Ly I | -
Cover plate

FIGURE 2 — Comparator for use with commercial
Lovibond Comparator disks
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