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This Malaysian Standard, which had been approved by the Food and Agricultural Industry

Standards Committee and endorsed by the Board of the Standards and Industrial Research

Institute of Malaysia (SIRIM) was published under the authority of the SIRIM Board in

December, 1994.

SIRIM wished to draw attention to the fact that this Malaysian Standard does not purport to

include all the necessary provisions of a contract.

The Malaysian Standard are subject to periodical review to keep abreast of progress in the

industries concerned. Suggestions for improvements will be recorded and in due course

brought to the notice of the Committee charged with the revision of the standards to which

they refer.

The following reference relate to the work on this standard:

Committee reference: SIRIM 481/2/6

Draft for comment: D354 (I5C A)

Amendments issued since publication

Amd. No. Date of issue Text affected

(i)
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FOREWORD

This Malaysian Standard was prepared by the Technical Committee on Raw Rubber and Latex

under the authority of the Food and Agricultural Industry Standards Committee.

In the preparation of this standard test methods, the following sources were referred to

(i) MS, Technically specified raw natural rubber - Sampling and Preparation for testing.

(V) RRIM SMR Bulettin No.7 Revised Edition 1992 - Test Methods For Standard
Malaysian Rubbers.

Due considerations have also been given to local conditions/practice and market requirements.

(iv)
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TEST METHODS FOR TECHNICALLY SPECIFIED RAW NATURAL RUBBER
PART 6 : DETERMINATION OF RAPID PLASTICITY AND

PLASTICITY RETENTION INDEX

1. Scope

This Malaysian Standard specifies a method for the determination of Wallace Initial
Rapid Plasticity and Plasticity Retention Index (PRI) of technically specified raw natural
rubber.

2. Definitions

Piece : A rubber taken from a bale to represent a bale sample

Test portion or
test piece: A portion cut from the homogenised piece for testing

Rapid plasticity: Is measured by the thickness of a test pellet after
compression under specified condition.

Plasticity retention
index: Is a percentage ratio of the aged to unaged plasticity of raw

natural rubber.

3. Principle

Rapid plasticity

A disc - shaped test pellet shall be rapidly compressed between small parallel platens
to a fixed thickness of 1 mm and held thus for 15 s to reach approximately
temperature equilibrium with the platens. It shall then be subjected to a constant
compressive force of 100 ± 1.0 N for 15 s; its thickness at the end of this period in
0.01 mm units shall be taken as the measure of plasticity.

Plasticity retention index

The test involves measurements of the plasticity of natural rubber test portion before
and after heating in an air oven for 30 ± 0.25 mm at 140 ± 0.5°C.
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4. Apparatus

4.1 Parallel plate plastimeter

This is a standard equipment with a 10 mm platen and a process timer giving 15s of pre
heating time.

NOTE. A suitable instrument is a Wallace Plastimeter.

4.2 Test pellet punch, having diameter of cutting edge approximately 13 mm.

4.3 Thickness gauge with 0.1 mm graduations.

4.4 Aluminium tray

4.5 Rot air oven

NOTE 1. The temperature fluctuation of the oven over a 30 mm period is ± 0.5t.

NOTE 2. The temperature graduation within the ageing region is ± O.5~C.

4.6 Approved cigarette paper, of about 0.03 mm, thick.

5. Procedure

5.1 Preparation of test pellet

Pass a test portion of 20 g t 5 g twice through the two-rolled mill at ambient temperature
with nip setting adjusted such that the final sheet thickness is 1.6 mm to 1.8 mm. The
sheeted rubber piece is doubled after the first and final passes (See Figure 1). If the
sheet so obtained after two passes does not meet the thickness requirements, reject it and
take a fresh test portion of the hornogenised piece and repeat the operation by readjusting
the nip setting. The final sheet which should be free from holes is immediately doubled
and the two halves pressed lightly together by hand. Punch six test pellets from the
doubled sheet as illustrated in Figure 1 The test pellets should be a disc of rubber of
thickness between 3.2 mm to 3.6 mm. The test pellets are divided into two sets of three,
one set each for rapid plasticity determination before and the other after oven ageing.
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5.2 Determination of Initial rapid plasticity

The steam pressure gauge in plastimeter shall indicate a reading of 14 to 1 psi with
free-flowing steam at the discharge end. Place a test pellet sandwiched between two
pieces of cigarette paper between the two parallel platens to a fixed thickness of 1.00
± 0.01 mm and hold it in the compressed state for 15 ± 1 s to reach approximately

equilibrium. Apply a constant compressive force of 100 ± 1.0 N for 15 ± 0.25.

Read the thickness of the peLlet at the end of the test period which is taken as a

measure of the rapid plasticity.

5.3 Determination of Aged rapid plasticity

Insert the aluminium tray with the three test pellets into the oven controlled at 140 ±
0.5°C within the temperature calibrated region of the oven. After 30 ruin, remove the
tray with the test pellets from the oven and allow to cool to ambient temperature. The
determination of initial rapid plasticity and aged rapid plasticity shall be conducted
concurrently.

6. Expression of results

6.1 Initial rapid plasticity

The rapid plasticity number, P
0
, is taken as the median plasticity number of the three

unaged test pellets.

6.2 Aged rapid plasticity

The aged plasticity number, P~,is taken as the median plasticity number of the three
aged test pellets.

p
306.3 Plasticity retention index = — x 100

p0

where,

P
0

is the median plasticity number of the unaged test pellet;

P~ is the median rapid plasticity number of the test pellet after ageing at 140°C
for 30 mm.

3
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7. Test report

The test report shall include the following particulars

(i) reference to this Malaysian Standard

(H) identification of the test sample

(iii) test result as described in Clause 6

(iv) any unusual feature(s) noted during the determination

(v) date of the test

(vi) anyoperation not included in the Malaysian Standard or in the Malaysian Standard
to which reference is made or regarded as optional.

00
0

0
00

Figure 1. Punched pellets for (1) initial plasticity determination,
and (2) aged plasticity determination
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TANDA-TANDA STANDARD SIRIM

Tanda-tanda Standard SIRIM seperti yang tertera di bawah adalah tanda-tanda pengesahan
dagangan berdaftar. Tanda-tanda ini hanya boleh digunakan oleh mereka yang dilesenkan
di bawah skim tanda pengesahan yang dijalankan oleh SIRIM mengikut nombor Standard
Malaysia yang berkaitan. Kewujudan tanda-tanda ini pada atau berkaitan dengan sesuatu
barangan adalah sebagai jaminan bahawa barangabn tersebut telah dikeluarkan melalui
satu sistem penyeliaan, kawalan dan ujian, yang dijalankan semasa pengeluaran. Ini
termasuk pemeriksaan berkala kerja-kerja pengeluaran menurut skim tanda pengesahan
SIRIM yang dibentuk untuk menentukan bahawa barangan tersebut menepati Standard
Malaysia.

Keterangan-keterangan lanjut mengenai syarat-syarat lesen boleh didapati dari:

Ketua Pengarah
Institut Standard dan Penyelidikan Perindustrian Malaysia

Persiaran Dato’ Menteri, Seksyen 2, Peti Surat 7035
40911 Shah Alam

Selangor Darul Ehsan

SIRIM STANDARD MARKS

The SIRIM standard marks shown above are registered certification trade marks. They may
be used only by those licensed under the certification marking scheme operated by SIRIM
and in conjunction with relevant Malaysian Standard number. The presence of these Marks
on or relation to a product is assurance that the goods have been produced under a system
of supervision, control and testing, operated during production, and including periodical
inspection of the producer’s works in accordance with the certification marking scheme of
SIRIM designed to ensure compliance with a Malaysian Standard.

Further particulars of the terms of license may be obtained from:

Director-General
Standards and Industrial Research Institute of Malaysia

Persiaran Dato’ Menteri, Section 2. P.O.Box 7035
40911 Shah Alam

Selangor Darul Ehsan
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INSTITUT STANDARD DAN PENYELIDIKAN PERINDUSTRIAN MALAYSIA

Institut Standard dan Penyelidikan Perindustrian Malaysia (SIRIM) telah ditubuhkan hasil dari cantuman Institut
Piawaian Malaysia (SIM) dengan Institut Negara bagi Penyelidikan Sains dan Perusahaan (NISIR) di bawah
Undang-Undang Malaysia Akta 157 pada 16hb. September 1975:Akta Institut Standard dan Penyelidikan
Perindustrian Malaysia (Perbadanan) 1975. Institut ini diletakhak dengan kuasa untuk memamju dan
menjalankan penyelidikan perindustrian dan untuk menyedia dan memajukan standard-standard bagi barangan-
barangan, proses-proses, amalan-amalan dan perkhidmatan-perkhidmatan; dan bagi mengadakan peruntukan
bagi perkara-perkara yang bersampingan atau berkaitan dengan maksud-maksud itu.

Satu daripada tugas-tugas Institut ini adalah menyediakan Standard-Standard Malaysia dalam bentuk
penentuan-penentuan bagi bahan-bahan, keluaran-keluaran, kaedah-kaedah ujian, kod-kod amalan yang
sempurna dan selamat, sistem penamaan dan lain-lain. Standard-Standard Malaysia disediakan oleh
jawatankuasa-jawatankuasa perwakilan yang menyelaras  keupayaan pengilang dan kecekapan pengeluaran
dengan kehendak-kehendak yang munasabah dari pengguna. Ia menuju ke arah mencapai kesesuaian bagi
maksud, memudahkan pengeluaran dan pengedaran, kebolehsalingtukaran gantian dan pelbagai pilihan yang
mencukupi tanpa pembaziran.

Standard-Standard Malaysia disediakan hanya setelah penyiasatan yang lengkap menujukkan bahawa sesuatu
projek itu disahkan sebagai yang dikehendaki dan berpadanan dengan usaha yang terlibat. Hasil ini berasaskan
persetujuan sukarela dan memberi pertimbangan kepada kepentingan pengeluar dan pengguna. Standard-
Standard Malaysia adalah sukarela kecuali is dimestikan oleh badan-badan berkuasa melalui peraturan-
peraturan, undang-undang persekutuan dan tempatan atau cara-cara lain yang sepertinya.

Institut ini beroperasi semata-mata berasaskan tanpa keuntungan. Ia adalah satu badan yang menerima bantuan
kewangan dari Kerajaan, kumpulan wang dari bayaran keahlian, hasil dari jualan Standard-Standard dan
terbitan-terbitan lain, bayaran-bayaran ujian dan bayaran-bayaran lesen untuk mengguna Tanda Pengesahan
SIRIM dan kegiatan-kegiatan lain yang berhubung dengan Penstandardan, Penyelidikan Perindustrian dan
Khidmat Perunding.

STANDARDS AND INDUSTRIAL RESEARCH INSTITUTE OF MALAYSIA

The Standard and Industrial research Institute of Malaysia (SIRIM) is established with the merger of the
Standards Institution of Malaysia (SIM) and the National Institute for Scientific and Industrial Research (NISIR)
under the Laws of Malaysia Act 157 on 16

th
. September 1975: Standards and Industrial Research Institute of

Malaysia (Incorporation) Act 1975. The Institute is vested with the power to provide for the promotion and
undertaking of industrial research and for the preparation and promotion of standards for commodities,
processes, practices and services; and to provide for matters incidental to or connected with those purposes.

One of the functions of the Institute is to prepare Malaysian Standards in the form of specifications for materials
and products, methods of testing, codes of sound and safe practice, nomenclature, etc. Malaysian Standards are
prepared by representative committees which co-ordinate manufacturing capacity and production efficiency with
the user’s reasonable needs. They seek to achieve fitness for purpose, simplified production and distribution
replacement interchangeability, and adequate variety of choice without wasteful diversify.

Malaysian Standards are prepared only after a full enquiry has shown that the project is endorsed as a desirable
one and worth the effort involved. The work is based on voluntary agreement, and recognition of the community
of interest of producer and consumer. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by statutory authorities by means of regulations, federal and local by-laws or any other similar
ways.

The Institute operates entirely on a non-profits basis. It is a grant aided body receiving financial aid from the
Government, funds from membership subscriptions and proceeds from sales of Standards and other
publications, fees and licence fees for the use of SIRIM Certification Mark and other activities associated with
Standardization, Industrial Research and Consultancy Services.


