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FOREWORD

This Malaysian Standard was developed by the Working Group on Blow Moulding for Plastics
Containers, under the authority of the Plastics and Plastics Products Industry Standards

Committee. Development of this standard was carried out by the Malaysian Plastics
Manufacturers Association, which is the Standards-Writing Organisation, appointed by SIRIM
Berhad to develop standards for plastics products.

During the development of this standard, reference was made to BS 4839 : Part 2 : 1974,
‘Specification for Blow Moulded Polyolefine Containers: Part 2: Containers over 5 L and up to

60 L capacity’.

This Malaysian Standard consists of the following parts, under the general title

Specification for plastics containers :

Part 1 : Screw thread, finishes for plastics containers;

Part 2 : Capacity, mass and tolerances on dimensions for plastics containers having

capacity of less than 5 L;

Part 3 : Containers over 5 L up to and including 60 L capacity; and

Part 4 : Drums over 70 L up to and including 250 L capacity.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SPECIFICATION FOR PLASTICS CONTAINERS:
PART 3: CONTAINERS OVER 5 L UP TO AND INCLUDING

60 L CAPACITY

1. Scope

This Malaysian Standard specifies tolerances on dimensions and performance requirements
for free standing blow moulded containers with capacities over 5 L up to and including 60 L.
Method of measurement and methods of test for certain important properties of the containers

are also specified.

A recommended range of nett capacities for stock containers for liquid products is included.

2. Referenced documents

The following referenced documents contain provisions, which, through reference in this text,
constitute provisions of this Malaysian Standard. For dated references, where there are

subsequent amendments to, or revisions of, any of these publications do not apply. However,
parties to agreements based on this Malaysian Standard are encouraged to investigate the
possibility of applying the most recent editions of the referenced documents. For undated

references, the latest edition of the publication referred to applies.

MS 1174 : 2000 Specification for large pallets for through transit of goods (First revision).

MS 1371 : 1995 Methods of test for environmental stress-cracking of ethylene plastics.

MS 1513 : Part 6 : Sub-Part 1 : 2001 Packaging – Transport of dangerous goods: Part 6:
Requirements for the construction and testing of packagings, intermediate bulk containers
(IBCs), large packagings and portable tanks: Sub-Part 1: Requirements for the construction

and testing of intermediate bulk containers.

3. Definitions

For the purpose of this Malaysian Standard, the following definitions apply.

3.1 Mould part line

A line on the container corresponding to a parting joint of the blow mould.

3.2 Brimful capacity

The volume of liquid held by the container when filled to the point of overflowing while
standing on a level surface with all closures removed (see Figure 1).

3.3 Nett capacity

The volume of liquid the container is intended to hold (see Figure 1).
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3.4 Ullage

What the filled and closed container lacks of being truly full. (The air space remaining serves
(by its compression) to accommodate thermal expansion of the contents and/or rise in vapour
pressure).

3.5 Container mass

The mass in grams of a fully finished, printed container, excluding the closure.

3.6 Neck face

The uppermost surface of the container neck (see Figure 1).

3.7 Container height to neck face

The height to the highest point of the neck face of the finished empty container (see Figure 1).

3.8 Container overall height

The height of the finished empty container at its highest point, excluding the closure (see
Figure 1).

3.9 Container diameter

The external diameter of the finished empty container at a specified height, expressed as the

mean of two perpendicular diameters, or as the circumference multiplied by 0.318 at the
same specified height.

3.10 Neck height

The perpendicular distance from the highest point of the plane including the neck face to the

nearest point of the finished container shoulder along a line passing through:

a) In the case of screw threaded necks, the outermost edge of the thread. A feature

below the thread of greater diameter than the thread is considered as part of the
container's shoulder.

b) In the case of plain cylindrical necks, the outermost diameter point excluding flash.

c) In the case of necks having bead, or beads only, the outermost point of the bead.

(See Figure 1).

NOTE. A bead is separated from the container shoulder by a region of diameter smaller than that of the bead.

d) As otherwise agreed mutually.

3.11 External neck diameter

The external diameter of the neck, excluding thread and/ or prominiences, measured as the

mean of two perpendicular diameters avoiding the part line.
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3.12 Thread diameter

The external diameter of the neck thread measured as the mean of two perpendicular
diameters avoiding the part line.

4. Capacity

A recommended range of nett capacities for stock containers for liquid products, together with
the corresponding minimum brimful capacity and minimum gross capacity, is shown in Table
1. When the container is filled to nett capacity, the liquid level shall be below the bottom of the

closure neck, with the container standing level on its base (see Figure 1).

Table 1.  Recommended range of nett capacities for containers for liquid products

Nett Capacity

(L)

Minimum brimful capacity (nett
capacity + 2 1/2 % minimum)

(L)

Minimum gross capacity (nett
capacity + 5 % minimum)

(L)

10 10.250 10.50

25 26.625 26.25

30 30.750 31.50

50 51.250 52.50

60 61.500 63.00

NOTE.  The difference between the nett and gross capacities shall be the volume above the liquid level whether
or not this is capable of being filled. The mass of the empty container shall be within ± 3 % of the mass agreed
mutually.

5. Tolerances on dimensions

The tolerances on dimensions specified refer to finished empty containers. Dimensions of
filled containers will show differences.

All measuring equipment shall be capable of measuring to an accuracy of 10 % of the agreed
tolerance.

NOTE. Dimensions are not specified in order not to inhibit design. However, it is recommended that when
determining sizes of polyolefin containers account be taken of the dimensions of pallets suitable for loading into ISO
General Purpose Series I Freight Containers and of the internal dimension of the freight container itself. Details of
pallet dimensions and minimum internal dimensions of freight containers are given in MS 1174.

5.1 Wall thickness

The wall thickness shall be measured in accordance with Appendix A.

NOTE. The wall thickness of containers is subject to variation over the total area. The thinner sections generally
occur at the top and bottom corners of rectangular containers or the top and bottom radii of cylindrical containers.
The minimum wall thickness is governed by the performance requirements as detailed hereafter and should be
agreed mutually.
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5.2 Container overall height

The tolerance on container overall height shall be ± 1 % when measured in accordance with
Appendix B.

5.3 Container overall plan dimensions

The tolerances on container overall plan dimensions shall be ± 1 % when measured in

accordance with Appendix C.

5.4 Container height to neck face

The tolerance on container height to neck face shall be ± 1 % when measured in accordance
with Appendix D.

5.5 Internal neck diameter

The internal neck diameter shall be measured in accordance with Appendix E.

The tolerance on internal neck diameter shall be agreed mutually.

5.6 External neck diameter

The external neck diameter shall be measured in accordance with Appendix F.

The tolerance on external neck diameter shall be agreed mutually.

5.7 Thread diameters

The thread forms for threaded necks shall be acme or buttress type. The length of thread in
contact between cap and neck shall be a minimum of 1 ½ turns.

The major or minor thread diameters shall each be measured in accordance with Appendix F.

The tolerances on thread diameters shall be agreed mutually.

5.8 Neck height

The tolerance on neck height shall be ± 2 % when measured in accordance with Appendix G.

5.9 Non-threaded necks

Non-threaded necks shall be of such dimensions, tolerances and construction as to ensure
that the container will comply with the relevant performance requirements of this standard

when the appropriate closure is applied.



MS 1407 : PART 3 : 2001

5

6. Performance requirements

6.1 Product compatibility

Not all properties to cover complete compatibility between the container and the product to be

packed can be defined in this standard. Tests shall be undertaken to determine the
significance of such factors as permeation, absorption, extraction, softening, embrittlement
and deterioration of the product where these are likely to apply. Such tests shall be the

subject of mutual agreement.

6.2 Environmental stress crack resistance

Environmental stress cracking can occur with certain polyolefin materials in contact with some
products. The containers shall be type tested in accordance with Appendix H, and shall show

no evidence of leakage from either the closure or elsewhere. The sectioned containers shall
show no evidence of cracking or crazing either on the inside or outside.

Comparative tests for particular products likely to give rise to environmental stress cracking
may be carried out by comparing the effects of the product to be packed with those of the
control liquid as specified in Appendix H. These comparative tests should be carried out in

accordance with the procedure described in MS 1371.

By mutual agreement, the container may be tested in accordance with Appendix H for

container type testing, but using the product to be packed.

6.3 Drop impact strength

The containers shall show no sign of rupture or leakage when tested in accordance with the
method described in MS 1513: Part 6: Sub-Part 1.

If it is known that the container will be used in temperature conditions below 0 °C, then a
lower test temperature shall be agreed mutually. When tested at a lower temperature the test

liquid shall be agreed mutually.

6.4 Stacking test

The containers shall not show any deformation likely to reduce their strength, cause leakage
or reduction in effectiveness of the closure, or cause instability in stacks, when tested in

accordance with the method described in MS 1513: Part 6: Sub-Part 1.

6.5 Ink adhesion of printed containers

No ink shall be removed when the container is tested in accordance with Appendix J.

6.6 Product resistance of printed container

No ink shall be removed when the container is tested in accordance with Appendix K.
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7. Handle strength

The handle and container shall remain intact and undamaged when tested in accordance with
Appendix L.

8. Closures

The closure shall be of a material as resistant to the product as is the container itself and shall
correspond to the type and form of the container so as to ensure a good and leak-proof fit

when tested in accordance with Appendix M. Threaded closures shall be tightened to a torque
mutual agreement.

9. Sampling

The frequency of sampling is deemed to be a matter for mutual agreement. Nevertheless, in
Appendices H, L and M the sample sizes given shall be used as these are the minimum
necessary to obtain meaningful test results regardless of the batch size under consideration.

Figure 1.  Container definitions
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Appendix A
(normative)

Method of measurement of container wall thickness

A1.1 Ascertain the wall thickness by cutting sections from the walls of the container and
measuring them with a micrometer fitted with spherical anvils or a dial gauge caliper. A
suitable design of dial gauge caliper is shown in Figure 2.

A1.2 Take the mean of 3 readings at any location as the wall thickness at that point.

A1.3 The measurements shall be to an accuracy of minimum 0.1 mm.
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Figure A1.  Wall thickness measuring instrument
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Appendix B

(normative)

Method of measurement of container overall height

B1.1 As certain the container overall height (see Figure 1) by placing the empty container

on a flat surface and measuring to the highest point on the container.

B1.2 For accuracy of measurement see Clause 5.
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Appendix C

(normative)

Method of measurement of container overall plan dimensions

As certain the container overall plan dimensions as follows.

C1. For cylindrical containers

C1.1 Using calipers and rule, measure the diameter of the empty container in the following
positions:

a) in line with the mould part line; and

b) at 90° to the position stated in a).

C1.2 For accuracy of measurement see Clause 5. Record the diameter as the mean of the
two diameters at right angles.

C2. For rectangular containers and containers of shapes other than
cylindrical

C2.1 Using calipers and rule, measure the maximum length and width of the empty

container.

C2.2 For accuracy of measurement see Clause 5.
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Appendix D

(normative)

Method of measurement of container height to neck face

D1.1 As certain the container height to neck face (see Figure 1) by placing the empty

container on a flat surface and measuring to the highest point on the neck face.

D1.2 For accuracy of measurement see Clause 5.
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Appendix E

(normative)

Method of measurement of internal neck diameter

E1.1 As certain the internal neck diameter by measuring with an internal caliper two

diameters in the following positions:-

a) close to, but avoiding the mould part line;

b) at 90° to the position stated in a).

E1.2 For accuracy of measurement see Clause 5.  Record the diameter as the mean of the
two diameters at right angles .
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Appendix F

(normative)

Method of measurement of external neck and thread diameters

F1.1 As certain the external neck and thread diameters by measuring, with external

calipers and rule, two diameters the following positions:

a) close to, but avoiding, the mould part line;

b) at 90° to the position stated in a).

F1.2 For accuracy of measurement see Clause 5.  Record the diameter as the mean of the
two diameters at right angles.
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Appendix G

(normative)

Method of measurement of neck height

G1.1 As certain the neck height (see Figure 1) of the empty container by using a vernier or

micrometer depth gauge or other suitable instrument.

G1.2 Place the anvil of the depth gauge on the neck face, and move the instrument

laterally until the spindle touches the outermost neck feature as defined in Clause 3.10.

G1.3 Allow the tip of the spindle to touch the container shoulder and read the scale.

G1.4 For accuracy of measurement see Clause 5.  Record the neck height as the mean of
two readings taken at right angles at the neck face.
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Appendix H

(normative)

Method of type testing for environmental stress cracking (E.S.C.)
resistance

The following test procedure is intended to determine the residual moulding stresses applying
to particular designs and capacities of containers manufactured from specific grades of
polyolefins. Such containers shall be type tested and any change in design, material or

capacity of the container makes it necessary for the new containers to be tested in
accordance with this method.

H1.  Apparatus

An oven or chamber heated such that the immediate environmental of the test container is

continuously maintained at a temperature of 60 °C ± 5 °C.

H2. Test liquid

See note
1

H3. Sample size

A minimum of three containers shall be used for each single test.

H4. Procedure

The following procedure shall be followed:

a) Fill each container to its nett capacity with the test liquid at 27 °C ± 2 °C.

b) Close each container with its standard closure (to the recommended torque where
applicable for screw-type closures).

c) Place each container in the oven, on its side with the closure in the lower position.

d) After 48 h, remove from the oven, section and examine each container.

SAFETY. Goggles should be worn when carrying out (d) as the containers are under pressure.
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Appendix J

(normative)

Method of test for ink adhesion of printed containers

As certain ink adhesion as follows.

a) Apply two strips of 25 mm wide transparent pressure sensitive tape to the print area
of each container, one piece down the length of the container and the other around

the circumference.

b) Press the tape firmly on to the container and leave for 15 s.

c) Remove the tape by pulling slowly at about 1 cm/s from one end at about 90° to the
container surface.



MS 1407 : PART 3 : 2001

17

Appendix K

(normative)

Method of test for product resistance of printed containers

As certain the product resistance of printed containers as follows:

a) Leave the containers to stand for at least 24 h after printing.

b) Partially immerse the containers, or representative sections cut from the printed area,

in the product to be packed for 24 h at a temperature of 27 °C ± 2 °C.

c) Remove the containers or representative sections from the product, and rub each
container firmly with paper tissue 10 times.
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Appendix L

(normative)

Method of test for handle strength

L1. Method of test

L1.1 Apparatus

A suitable design of apparatus is shown in Figure L1.

L1.2 Sample size

Three containers shall be used for each single test.

L1.3 Procedure

The following procedure shall be followed:

a) Fill the containers to their nett capacity with water at 27 °C ± 2 °C and close in the
standard manner.

b) If the purchaser wishes the test may be carried out at a lower temperature.

c) Attach a canvas support strap of the full handle width, but not exceeding 100 mm, to
the handle of the container such that the container is allowed is allowed to fall freely
through 100 mm before being instantly arrested by means of a positive stop

incorporated in the inelastic support.

d) Leave the container suspended for a further period of 1 h.

NOTE. Where a container has two handles, attach only one to the test rig when carrying out the test.
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Figure L1.  Typical apparatus for handle strength
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Appendix M

(normative)

Method of test for closure effectiveness

NOTE. This test is not intended for containers fitted with vented closures.

M1. Test liquid

The test liquid used shall be either the product which is to be packed in the container, or a
liquid agreed mutually.

M2. Sample size

Three containers shall be used for each single test.

M3. Procedure

The following procedure shall be followed:

a) Fill each container to nett capacity with the test liquid at 27 °C ± 2 °C.

b) Close each container with its standard closure to the recommended torque (where
applicable) ensuring that the closure and surrounding area are dry.

c) Invert each container such that the closure is free and leave for 24 h.

d) At the end of the test period, examine each container for signs of closure leaks.

During the test period there shall be no leakage.
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