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Committee representation

The Industry Standards Committee on Plastics and Plastics Products (ISC J) under whose authority this Malaysian
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SIRIM QAS International Sdn Bhd (Product Certification and Inspection Department)
The Institution of Engineers, Malaysia

The Plastics and Rubber Institute of Malaysia

Universiti Kebangsaan Malaysia

Universiti Sains Malaysia

Universiti Teknologi Malaysia

The Technical Committee on Plastics Products which supervised the development of this Malaysian Standard is
managed by the Malaysian Plastics Manufacturers Association in its capacity as an authorised Standards-Writing
Organisation and consists of representatives from the following organisations:

B & Z Plastics Industry Sdn Bhd

Bayer Co (M) Sdn Bhd

Department of Irrigation and Drainage Malaysia

Federation of Malaysian Manufacturers

Great Wall Plastic Industries Berhad

Guppy Plastic Industries Sdn Bhd

Lam Seng Plastics Industries Sdn Bhd

Malaysian Association of Standards Users

Malaysian Institute of Chemistry

Malaysian Medical Association

Malaysian Petrochemical Association

Malaysian Plastics Manufacturers Association (Secretariat)
Polyethylene Malaysia Sdn Bhd

SIRIM Berhad (Advanced Polymer and Composites Programme)
SIRIM Berhad (Standards Research and Management Centre)
SME Ordnance Sdn Bhd

The Institution of Engineers, Malaysia

Titan Petchem (M) Sdn Bhd

Universiti Kebangsaan Malaysia
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Committee representation (continued)

The Working Group on Plastics Films and Lamination which developed this Malaysian Standard consists of
representatives from the following organisations:

Advance Packaging Tech (M) Berhad

Chong Wah Plastics Sdn Bhd

Daibochi Plastic & Packaging Industry Berhad
Dow Chemical (Malaysia) Sdn Bhd

Everwin Plastic Sdn Bhd

Great Wall Plastic Industries Berhad

Malaysia Packaging Industry Sdn Bhd
Malaysian Plastics Manufacturers Association (Secretariat)
Packaging Research Centre

PETRONAS Polymer Technology Centre
Polyethylene Malaysia Sdn Bhd

Tomypak Berhad

Co-opted members:

San Miguel Yamamura Plastic Films Sdn Bhd
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Foreword

This Malaysian Standard was developed by the Working Group on Plastics Films and
Lamination under the authority of the Industry Standards Committee on Plastics and Plastics
Products. Development of this standard was carried out by Malaysian Plastics Manufacturers
Association which is the Standards-Writing Organisation (SWO) appointed by SIRIM Berhad
to develop standards for plastics products.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Plastics - Film and sheeting -
Metallised cast polypropylene (MCPP) film - Specification

1 Scope

This Malaysian Standard specifies the requirements for vacuum aluminium metallised cast
polypropylene (PP) films, which are mainly used for packaging.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of

the normative reference (including any amendments) applies.

MS 1339:2010, Plastics - Film and sheeting - Determination of thickness by mechanical
scanning (First revision)

MS ISO 291:2008, Plastics - Standard atmospheres for conditioning and testing

MS ISO 527-3:2001(2012), Plastics - Determination of tensile properties - Part 3: Test
conditions for films and sheets

MS ISO 8295:2005 (2011), Plastics - Film and sheeting - Determination of coefficients of
friction

MS ISO 8296:2010, Plastics - Film and sheeting - Determination of wetting tension

ASTM F1249-06(2011), Standard Test Method for Water Vapor Transmission Rate Through
Plastic Film and Sheeting Using a Modulated Infrared Sensor

ASTM D3985-05(2010)e1, Standard Test Method for Oxygen Gas Transmission Rate
Through Plastic Film and Sheeting Using a Coulometric Sensor

3 Classification

Films are classified into two types as shown in Table 1.

Table 1. Classification of films

Type 1 Homopolymer?® film with one side metallised
Type 2 Terpolymer/copolymer® film with one side metallised

a

Containing more than 95 % by mass of propylene.

Containing 50 % to 95 % by mass of propylene.

© STANDARDS MALAYSIA 2014 - All rights reserved 1



MS 2549:2014

4 Requirements
41 Appearance

Films shall be visibly free of flaws, slackness, wrinkles, stains, scratches, semi-metallised
(translucent), partial metallised (transparent), foreign matter or marks which could impair their
serviceability in particularly the barrier properties.

The splicing of two films in a roll should preferably be prominently marked to provide a visible
indication when the roll is viewed from the end. The method of marking the splice should be
agreed upon between the interested parties.

NOTE. One acceptable method of doing this is to use coloured adhesive tape.

4.2 Dimensions

4.21 General

For any individual film selected at random from any delivery, the following dimensions,
including their nominal values, shall be as agreed upon between the interested parties.

422 Width

The film width shall lie between the nominal width and a value 5 mm wider than the nominal
width.

Examples of possible widths are shown in Table 2.

Table 2. Examples of nominal widths of films and associated tolerances

Nominal width Tolerance on width
(mm) (mm)
500 + 40n 5

NOTE. nis aninteger, 0, 1, 2, ..., giving width steps of 40 mm.

4.2.3 Length of film in roll

The length of film in a roll shall lie between the nominal length and a value 1 % longer than
the nominal length.
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Examples of possible lengths are shown in Table 3.

Table 3. Examples of nhominal lengths of film in a roll and associated tolerances

Nominal length Length in roll Tolerance

(m) (km) (m)
1000 1 18
2000 2 28
4000 4 8
6 000 6 %8
8 000 8 %

>8 000 >8 + 1 % of nominal length

4.2.4 Inside diameter of core of roll

The inside diameter of the core of the roll should preferably be 76 %mm or 152 J%mm.
4.2.5 Thickness

The average film thickness shall be within + 10 % of the nominal thickness.

Examples of possible thicknesses are shown in Table 4.

Table 4. Examples of thicknesses and associated tolerances

Nominal thickness Thickness of film Tolerance
(pm) (pm) (pm)
20 20 +2.0
25 25 +25
30 30 +3.0
40 40 +4.0
50 50 +5.0
60 60 +6.0

4.3 Properties

The properties of films shall meet the requirements specified in Table 5.
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Table 5. Properties of film

Requirements Testing in
Properties Unit Test accordance
P method Type 1 Type 2 with
subclause
Tensile | Longitudinal® >34
strength b MPa “2827'830 5.4
at break Transverse - > 21
: : : a
break Transverse 527-3 > 380 :
Water vapour 2 ASTM
transmission rate® g/m*/day F1249 <16 55
Oxygen gas 2 ASTM
transmission rate® co/m’/day | paggs =200 5.6
Wetting tension® MS ISO
mN/m 8296 234 5.7

Coefficient of dynamic
friction (between non- - MBS.QQSSO <1.0 5.8
metal surfaces)’
Threshold heat-sealing
temperature (between °C - =145 <145 5.9
non-metal)®

a

Longitudinal direction parallel to extrusion direction.

®  Transverse direction perpendicular to extrusion direction.

° At 37.8°C, 90 % relative humidity.

¢ At23°C, 0 % relative humidity.

e

The wetting tension shall only apply to metal surface.

f On the non-metal surface.

9 The threshold heat-sealing temperature is the lowest temperature at which the sealing strength is 3 N per 15

mm of width.

4.4 Physiological behaviour

For applications involving food contact, the film shall conform to all applicable regulatory
requirements.

5 Test methods

5.1 Conditioning of specimens and test conditions

Determine the tensile properties, coefficient of dynamic friction, wetting tension and threshold

heat-sealing temperature at (23 + 2) °C and (50 + 5) % R.H. in accordance with MS ISO
291:2008, after conditioning the specimens for at least 4 h under the same conditions.
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5.2 Appearance examination

Check the appearance of the film with the naked eye.

5.3 Dimensions

5.3.1 Width

Measure the width of the film using a graduated metal ruler.

5.3.2 Inside diameter of core of roll

Measure the inside diameter of the core of a roll using vernier calipers.

5.3.3 Thickness

Measure the thickness of the film in accordance with MS 1339:2010 at ten equidistant points
across the width of the film, using a dial gauge or equivalent. Report the thickness as the
arithmetic mean of the ten measurements, to the nearest 1 um.

5.4 Tensile strength and tensile strain at break

Determine the tensile strength and tensile strain at break in accordance with MS 1SO 527-3.

Test five specimens of dimensions as shown in Figure 1. The test speed shall be (100 + 10)
mm/min, (200 £ 20) mm/min or (300 = 30) mm/min.

© STANDARDS MALAYSIA 2014 - All rights reserved 5



MS 2549:2014

MARARARRRIARARAA, |

Key
b width: 10 mm to 25 mm
h thickness: <1 mm
Lo gauge length: (50.0 £ 0.5) mm
L initial distance between grips: (100 £ 5) mm
I3 overall length: = 150 mm
Gauge marks
Figure 1. Specimen for tensile testing
5.5 Water vapour transmission rate

Determine the water vapour transmission rate in accordance with ASTM F1249. The test
condition shall be (37.8 £ 0.5) °C and (90 + 5) % relative humidity.

5.6 Oxygen gas transmission rate

The oxygen gas transmission rate shall be determined in accordance with ASTM D3985. The
test condition shall be (23.0 + 0.5) °C and <1 % relative humidity.

5.7 Wetting tension
Determine the wetting tension in accordance with MS ISO 8296.
5.8 Coefficient of dynamic friction

Determine the coefficient of dynamic friction in accordance with MS 1SO 8295.
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5.9 Threshold heat-sealing temperature
5.9.1 Apparatus

5.9.1.1 Heat sealer, equipped with a heater in only one bar, with a heating width of 5 mm or
more.

5.9.1.2 Tensile tester.
5.9.2 Preparation of test specimens

Lay a piece of film about 100 mm long and 15 mm wide on another piece of film of about the
same dimensions so that their untreated surfaces are in contact. Cover the pieces of film with
a single ply of polyester film with a thickness of (12.0 + 1.2) pm. Position the assembly
between the bars of the heat sealer, with the heated bar uppermost, so that the seal will be
made perpendicularly across the middle of the assembly. Seal the films together, applying a
pressure of 0.2 MPa at a suitable temperature for 1 s. Repeat the sealing operation at the
same temperature to produce four more specimens. Increase the sealing temperature by
about 5 °C and prepare another five specimens. Prepare additional sets of five specimens at
higher sealing temperatures, as required (see 5.9.3).

5.9.3 Procedure

Place the ends of a specimen in the jaws of the tensile tester with the distance between the
jaws more than 50 mm. Measure the sealing strength, using a crosshead speed of (300 * 30)
mm per minute. Test five specimens at each sealing temperature. Calculate the average
sealing strength per 15 mm of width at each temperature. Determine, by plotting a graph (see
Figure 2), the temperature corresponding to a sealing strength of 3 N per 15 mm.
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Sealing strength per 15 mm width (N}
|

a L\/-/ 1:

120 125 130 135 wo 145
Sealing temperature (°C)

Key
1 threshold heat-sealing temperature

Figure 2. Determination of threshold heat-sealing temperature
6 Packaging

The packaging and the size of the unit package shall be as agreed between the interested
parties, taking into account the conditions of transpcgrtation and storage.

7 Marking

7.1 Marking on products

If applicable, the surface of the film metallised with aluminum shall be clearly indicated.

7.2 Marking on packaging

The following shall be marked on the package:

a) the name of the product;

b) the classification, i.e. whether the film is made from a homopolymer or
terpolymer/copolymer and whether is one side metallised (see Table 1);

c) the nominal thickness, width and length of the film in the roll;
d) the year and month of manufacture; and

e) the manufacturer's name or trademark.
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