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FOREWORD |

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized

by the Rubber Sectional Committee ha(i been approved by the Petroleum, Coal and Related Products Division
Council.

This standard was first published in 1970 and covered only sampling of raw rubber. In this version, scope has
been enlarged so as to covcer all raw rubbers. Scale of sampling with AQL 2.5 percent, method of preparation
of lest sample to cover NBR, BR, UR, CR and EPDM have been modified. Alternate procedure for individual
sample, a diagram showing sequence of operation in sampling and further preparation have been included.

Criteria of conformity for composite sample has been updated by incorporating single limit and double limit
requirements.

In the preparation of this standard assistance has been derived from 1ISO 1795 ‘Rubber, raw natural and synthetic

— Sampling and further preparative procedures’, issued by the International Organization for Standardization
(ISO).

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed

or calculated, is to be rounded off, it shall be done in accordance with IS 2 ; 1960 ‘Rules for rounding off
numerical values (revised)'



RUBBER — RAW, NATURAL AND
SYNTHETIC — METHODS FOR SAMPLING
AND SAMPLE PREPARATION

(First Revision)

1 SCOPE

This standard prescribes the method for the sampling
of raw rubber in bales, blocks or packages and further
procedure carried out on those samples to prepare test
portions for chemical and physical tests. It specifies
the number of tests that should be made for each
characteristic and lays down the criteria for
ascertaining the conformity of the tnaterial in a lot to
the requirements specifie- * for the characteristics.

A diagram showing the sequence of operations in
sampling and further preparation is given in Annex A.

2 NORMATIVE REFERENCES

The following Indian Standards contain provisions
which through reference in this text, constitute
provisions of this standard. At the time of publication
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on
this standard are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated be5ow.

/S No. Title
3660 Methods of test for natural rubber:
(Part 1): 1985 Determination of dirt (NR;1)
{second revision)
(Part 2) : 1985 Determination of volatile matter
(NR:2) {second revision)
(Part 3) : 1988 Determination ofash (NR:3)(jecon</
revision)
(Part4): 1988 Determination of total copper
(NR;4) {second revision)
(Part 5): 1989 Determination of manganese (NR:5)
(second revision)
(Part 6): 1988 Determination of rubber hydrocar-
bon (NR;7) (second revision)
(Part 7): 1988 Determination of Mooney viscosity

(NR:8) {second revision)

Determination of solvent extract

(NR: 10) (first revision)

(Part 11); 1989Determination of plasticity (NR: 12)
(ftrst revision)

(Part9): 1989

IS No. Title

(Part 12): 1989 Determination of plasticity retention
index (PRI) (NR: 13) (first revision)
Methods of test for slyrene-
butadiene rubber (SBR):
Determination of volatile matter.
total ash, orj*anic acid, soap,
antioxidants, bound styrene and
Mooney viscosity

Determination ofsolvent extract and
oil content

4518

(Part 1): 1967

(Part 2) : 1971

4905 : 1968 Methods for random sampling

8683: 1977 Methodsoftestforrawacrylonitrile-
butadiene rubber

10016 “ Methods of test for polybutadiene

rubbers:

Determination of CIS, irans and
vinyl structure

Determination of gel content
Methods of test for synthetic rubber:
Determination  of  antioxidants
(SR:I)

Determination of Mooney viscosity
(Part 4); 1993 Determination of volatile matter
(Part 5): 1993 Determination of ash

3 TERMINOLOGY

(Part 4) : 1984

(Part 5) : 1981
11720

(Part 1): 1986

(Part 3); 1993

For the purpose of this standard, the following
definitions shall apply.

3.1 Bale
A unit package in a form convenient for handling.

3.2 It

An assembly of bales of rubber bearing the same grade
and lot marks.

3.3 Sample
A group of bales selected to represent the lot.
3.4 Individual Sample u.

The rubber taken from a bale ofthe sample to represent
the bale.



Composite Sample

A quantity of rubber which will represent the sample
prepared by collecting equal parts of the individual

samples for specified physical, chemical and
vulcanization tests.

3.6 TcstPwtioa

The rubber taken from the individual sample or the
composite sample for testing.

4 SCALE OF SAMPLING

4.1 The bales shall be selected from each lot
separately for ascertaining the conformity of the lot to
the specified requirements.

4.2 The number of bales to be selected from each lot
shall depend on the size of the lot and unless agreed to
otherwise between the purchaser and the supplier,
shall be in accordance with Table 1or Table 2.

Table 1 Scale of Sampling by Attributes

No. of Baks in the Lot No. of Bales tn the Sample

6)] (2
Up to 40 4
41 to 100 7
10i and above 10

Table 2 Scakof Sampling by Variables

No. of Bales No. of Bales K Value Aojr Allowable

inthe Lot Id the Sample Percent Defective
() @) ®3) 4
3to 120 3 112 7.6
121 to 195 4 117 109
196to 330 5 124 9.6
331 to 540 7 133 8.4
541 t0 900 10 141 7.3
901 to 1500 ts 147 6.6
10l to 2 400 20 1.SI 6,2

NOTES

1 The sampling ptan is based on an occcpiable quality level of
2.S pereem at a median inspection level.

2 Minimum vaJue of K for quality characteristic having single
specincation limits.

3 MaKtmum altowable percent defective for quality
characteristic having both maximum and minimum
spectficadon limits.

4) The bales shall be selected at random from the lot.
In order to ensure randomness of serection, the
procedures as specified in IS 4905 shall be adopted.

5 PREPARATION OF INDIVIDUAL AND
COMPOSITE SAMPLES

5.1 Individual Sample

An individual sample shall be taken from each of the
selected bales by the following preferred method.

Make two cuts, without the use of lubricant, throunjh
the entire bale normal to the surfaces of the largest arc:*
of the bale so that a slice is removed from the miJdl
of the bale. The outer wrapping sheets, polyethylene
wrapping or other surface material shall be removed
AUernatively, an individual sample may be cut froi,.
any convenient part of the bale. However, for
reference purposes, the preferred method shall tc
used. The total mass of the individual sample shall 1.
between 600 g and 1500 p depending on the tests to
be carried out.

If the rubber is in chip or powder form, a similur
quantity shall be taken at random from the package
Unless the individual sample is to be immediately
used, it shall be placed in a moisture proof container
or package of not more than twice its volume, until it
is required.

5.2 Composite Sample

Pieces of equal mass, each not less than 150 g, shall be
taken from each individual sample, and all the pieces
so obtained from all the bales in the sample shall
together constitute the composite sample.
Homogenization or blending of the pieces is carried
out to prepare test portions or as the initial pan vi
preparation of rubber test mixes from the composiu
sample.

5.3 Sets of Samples

Each individual sample, as also the composite sampie
shall be divided into 3 equal parts. Each part shall
transferred to a suitable airtight container or wrappc
with two layers ofaluminium foil and marked properi
with all identification marks. The three identical sei
of iniiividuat and composite samples thus obiaine”
shall be meant for the purchaser, the supplier and the
referee. The total mass of the piece or pieces be

between 600 g and 1500 g depending on the tests v
be carried out.

5.4 Sampling Report

The sampling report shall include the followin
information:
a) Type and grade of rubber;
b) The number and kind of bales or package
forming the lot;
c) The number of bales or packages forming thi.
sample; and

d) All details required for full identification of
sample.

6 METHODS OF PREPARATION OF TESi
PORTIONS

6.1 Apparatus

A two roll mill having the following characteristic.',
shall be used for homogenization.



6.1.1 The mill shall preferably have rolls 150x5mm
in outside diameter and shall be equipped with guides
spaced 250 to 280 mm apart to retain the rubber at the
nip.

NOTES

1 If mij)* of other sizes are used, adjusimenls lo batch maws
nnd mixing cycles may be required toobtnin comparable result*;.

2 Preferably the mill should be capable of operating at friction
and at even speed.

6.1.2 The speed of the slow roll (front roll) shall be
24 + 1rev/min and the ratio between the fast and slow
rolJ shal} be preferably 1.4:1. Other ratios may be
used, but modifications in mixing procedure may be
required to obtain comparable results.

6.1.3 Means shall be provided for controlling the mill
roll temperatures to the specified temperature within a
tolerance of + 5®C unless otherwise specified in the
appropriate Indian Standard.

6.1.4 Determination of the Clearance Between the
Rolls

The clearance between the rolls shall be adjustable at
least from 0.2 to 3.0 mm. Roll clearance shall be
determined by means of two lead strips 10£3 mm in
width, at least 50 mm long and 0.25 to 0.50 mm
thicker than the roll clearance to be measured. The
lead strips shall be inserted, one ateach end of the rolls,
approximately 25 mm from the guides, while a piece
of compounded rubber, with a Mooney viscosity
greater than 50 and measuring approximately 75 mm
X75 mm x 6 mm, is passing through the centre portion
of the nip. The rolls shall be at the temperature
specified for mixing. After passing between the rolls,
the thickness of the lead strip shall be measured with
a micrometer to an accuracy of 0.01 mm. Tolerance
on roll clearance shall be £ 1Opercentor = 0.05 mm,
whichever is the larger.

6.2 Natural Rubber
6.2.1 Homogenization

The piece is passed six times through the gap between
the rolls of a 150 mm x 300 mm laboratory mill having
the rolls rotating at uneven speeds with friction ratio
I; 1.4 £ 0.1with the back roll rotating at 31 rpm. The
rolls are cooled with running water at room
temperature and the gap is set at 1.65 £ 0,16 mm.

After each pass the rubber is rolled into a cylinder and
introduced endwise for the next pass. A clean,
stainless steel tray below the rolls should be available
to catch any rubber or dirt from the piece. Any such
rubber or dirt is returned to the rubber at the next pass.
The rubber is not rolled after the sixth pass and test
pieces are cut out for the various tests.

6.2.1.1 The homogenization could al.so be carried out
by the R.STm, method, that is, with six passes

between the surfaces of the mill rolls set at a nip of
[.65£0.15 mm and with the rolls at room
temperature. This method, however, may give
slightly different initial plasticity \alues compared to
the method given above.

6.2.2 Allocation of Portionsfor Chemical and Physi-
cal Tests and for Determination of Vulcanization
Characteristics

Cut test portions from the homogenized individual or
composite sample and allocate them to such of the
specified tests as may be required from those indicated
in Annex A under ‘Natural Rubber’. The tests shall
be performed in accordance with the following Indian
Standards:

IS 3660 (Part 1)
IS 3660 (Part 2)
IS 3660 (Pan 3)
IS 3660 (Part 4)
IS 3660 (Part 5)
IS 3660 (Part 6)
IS 3660 (Pan 7)
IS 3660 (Part 9)
IS 3660 (Part I1)
IS 3660 (Part 12)

6.3 Synthetic Rubbers
6.3.1 Chemical Tests

Cut a test portion of at least 250 g (or, if the product is
in chip or powder form, a similar sample taken at
random) from the laboratory sample and use for the
determination of ~olat"le matter content in accordance
with the hot mill method of IS 11720 (Part 4), where
specified. Certain rubber lend to stick to the rolls
during the hot mill method: if sticking occurs, the oven
method of IS 11720 (Part4) at 100 + 5*C shall be used.
Take portions from the material remaining from the
determination of volatile matter contcnt in such
amounts as required for such other chemical tests as
may be required; perform the tests in accordance with
the Indian Standards listed below. Ifthe oven method
is used for determination of volatile matter content, the
rubber shall be dried by the hot mill method prior to
carrying out chemical tests. If this is not possible then
the test portions may be taken directly from the
laboratory sample.

IS 4518 (Part 1)
IS4518 (Part 2)
IS 8683 ; 1977

IS 10016 (Part 4)
IS 10016 (Part 5)
IS 11720 (Part 1)
IS 11720 (Part 4)
IS 11720 (Part 5)

NOTE — A composite sample may tje prepared by blending
together material remaining from each determination of volatile



nutier content so that a cninposik’ sample of about 250 £ 5 g is
formed. Blend the individual pieces together using th«
procedure described in 6J.2.1

63.2 Mooney Viscosit}

6.3.2.1 Synthetic rubbers {except isoprene — IR
butyl rubber — HR and lialogenated butyl rubber —
BIIR, CUR). Take a lest portion of rubber of about
2505 g for determination of Mooney viscosity. Pass
this lest portion ten times between the surfaces of the
mill rolls with the nip setat 1.4 + 0.1mm and with the
mill roll surface temperature maintained at 50 + 5€C. In
passes 2 to 9 inclusive, double the rubber upon itself. On
the tenth pass sheet the rubber without doubling for
testing in accordance with IS 11720 (Part 3).

NOTES

1 For butadiene rubber (HR) and ethylene-propylcne-diene

rubber (EPDM). the mill roll surface temperature shall be 35j;
5°C.
2 For chloroprene rubber (CR). the mill roll surface temperature

shall be 20+ 5“C. Set the nip at0.40+ 0.05 mm and make only
two passes.

3 For some types of butadiene acrylonitrilc rubber (NBR), the

nip shall be set at 1.0 £ 0.1 mm and the mill roll surface'

temperature shall he 50 i 5RC.

4 Crumb samples le.sted dining pn.x)uction should be massed
according to the ptfccdua' “iHSciftcd in 6A2.1.

63.2.2 Isoprene rubber (IR). butyl rubber (HR) and
halogenared butyl rubber IBUR, CUR)

Cut a lest portiot\ from the laboratory sample avoiding
areas which contain many bubbles for testing Mooney
viscosity.
NOTE — Butyl uit*hcr crumb tested during produciion shall bo
massed according to the procedure in 6w".2.1.

63.23 Vulcanizo'ion characteristics

Cut a test poriion (or physically select, if the rubber is
in chip or pt)wder form) from the composite sample
for the determinatitjn of \ ulcanization characteristics
in accordance with IS 11720 (Part 2).

Collect approximately equal portions from each
individual sample to form a composite laboratory
sample of the correct size. The blending operation
takes place in the initial purt of the mixing procedure,

7 NUMBER OF TESTS

8.1.1 Individual Samples

In respect of each characteristics tested on sample
bales individually the lot shall be declared to conform
if the test results on all samples bales are found lo
satisfy the specified requirement.

8.1.2 Composite Sample

Inrespectofthe characteristics tested on the composite
sample, the lot shall be declared lo conform, if all the
test results on the composite sample are found to
satisfy the specified requirements.

8.2 Sampling by Variables
See Table 2
821 Q Value

a) For a requirement having a maximum limit,
calculate the Q value as follows;
Q—"x X
S
where
Xmux = maximum value permitted by the
specifirition;
= mean ot the values obtained for
the sample; and
standard deviation of the sample
values.
b) For a requirement having a minimum limit,
calculate the Q value as follows:

S =

Q. "-
where
XMin — minimum value permitted by the
specification;
X = mean of the values obtained for
the sample; and
S = standard deviation of the sample

values.
8.2.1.1 Sinf{le limit

For a quality characteristic having a single
specification limit, a lot is acceptable if the Q value
equals or exceeds the K value in Table 3 for ihc
applicable lot and sample size.

8.2.1.2 Double limit

For a quality characteristic having both a maximuin
and minimum specification limit, estimate the

7.1  Each individual sample shall be tested separately percentages of the lot above the maximum limit and

for volatile matter (mill stage), din. initial plasticity
and PRI and Mooney viscosity.

7.2 The composite sample shall be tested for chemical
properties and vulcanization characteristics.

8 CRITERIA FOR CONFORMITY
8.1 Sampling by Attributes
See Table I,

below the minimum limit from the Table 2 using the
appropriate sample size and Q values calculalcd
in 8.2.1. A lot is acceptable if the sum of the two
percentages does not exceed the percent defective
given in the last column of Table 2 for the applicable
lot and sample size.

8.2.2 Composite Sample

Inrespect of the characteristics tested on the composite
sample, the lot shall be declared to conform if all the



testresults of the composite sample are found to satisfy
the specified requirements.

Table 3 Estimate of Lot Percent Defective
{Clause %.2.\.\)

Q Sampk Sizes
Value /-
3 4 5 7 10 15 20

0.95 19.3 18.3 17.9 175 17,3 17.2 17.2
too 16.7 16.7 16.4 16.1 16.0 159 159
1-05 13,7 15.0 14.9 14.8 14,7 14.7 147
110 9.8 133 135 135 135 135 135

195 — - — 0.6 14 19 2,1
2.00 - - - 0.4 12 16 18
2.10 - - — 01 0,7 12 13
2.20 — - — — 0,4 0,8 1.0
2,30 — — — — 0,2 0.5 0.7
2.40 _ — — 01 0.3 0.5
2.50 0.2 0,3
2.60 01 0.2
2.70 0,1 01
2,80 — — — — — 0.1
2.90 — — - — —

Weigh the piece to the nearest 0.1 g and then

1.15 03 117 121 123 123 124 124 homogenize it by passing ten times between

the surfaces of the mill rolls with the nip set at 1.3 +
120 — 100 108 11 112 113 14 g 95 mm and with the rolls maintained at 70 +5®C. In
1.25 - 8.3 9.5 10.0 10.2 10,3 10.4 2 t0 9 inclusi Ils. th bb ft .
130 _ 6.7 8.2 8.9 9.2 9.4 95 passes 2 to _lnc usive, rolls, the rubber f_i er passm_g
1.35 - 5.0 7,0 7.9 8,3 85 8.6 through the nip and present the roll endwise to the nip
1.40 — 33 5.8 7.0 7.4 7,7 75 for the next pass. Return to the rubberany solid matter

separating from it. On the tenth pass, sheetthe robber,
1.45 — 17 4.8 6.1 6,6 6.9 7.0 I it t i desi t d iah it in t
1.50 B _ 38 53 59 8.2 6.3 allow It to cool In a desiccator ana weigh It again to
155 - - 29 45 52 55 57 thenearest0.1g.
) - - 2,0 38 4.5 49 51 NOTB — The iniiini and fma] ma."<esare ustKl in the calculation
165 — — 13 3,2 4.0 44 4.5 or volatile madcr (mill stage) since tottk of the volatile are lost

during homogirnization [»« the procedure given in IS 3660
170 — — 0.7 2.6 3,4 38 4.0 (Part 2)]. If the volatile matter is not to be determined
L75 - - 0.2 21 2.9 34 35 immediately, store the homogenized rubber in an airtight
180 - - 17 25 2.9 31 container of not more than twice its volume, or wrap it tightly
185 B - B 13 21 26 2.8 in (wo layers of aluminium foil until required for test.
1.90 - - 0,9 18 22 24
ANNEX A

{Clauses 1tinJ 6.2.2)

sr:Quii:tNCE ofoperations insampi.ing and further preparation



A detailed sequence of operations in the sampling and
further preparation of raw rubber is given in the figure
given above. Attention is drawn to be two routes
available for determining ihe volatile matter and
chemical prtipcrties of synthetic rubbers. The route
chosen depends on the suitability of (he material tor
processing on a hot mill.

(li Jneferred method.

)

®3)

Omit for HR (butyl) and halobutyl, and if rub-
ber is very difficult to hot mill. The test portion
can be taken directly from the individual
sample for chemical tests in such cases.

Blending/homogenization  of individual
samples may be done in the initial part of the
mixing procedure.
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