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Foreword
This Malaysian Standard was developed by the Working Group on Film for Glazing Material
under the authority of the Industry Standards Committee on Road Vehicles.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Tint film on glazing of road vehicles - Methods and requirements of light
transmittance, ultraviolet transmittance, total solar energy transmittance
and other related factors

1 Scope
This Malaysian Standard specifies methods and requirements of visible light, energy
transmittance of solar radiation and other related factors for tint film on the glazing in road

vehicles. It covers the specification and requirement of visible light transmittance, ultraviolet
transmittance, total solar energy transmittance and other performance of tint film.

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.

ISO 9050, Glass in building - Determination of light transmittance, solar direct transmittance,
total solar energy transmittance, ultraviolet transmittance and related glazing factors

UN Regulation No. 43, Uniform provisions concerning the approval of safety glazing materials
and their installation on vehicles

Road Transport Act, 1987, Jabatan Pengangkutan Jalan Malaysia

3 Terms and definitions

For the purpose of this standard, the following terms and definitions apply.

3.1 bubble

A pocket formed in a solid by air or gas that is trapped during the cooling and hardening.

3.2 delamination

Separation of tint film from the float glass after undergoing boil test.

3.3 glass

An inorganic product of fusion which has cooled to a rigid condition without crystallising. Glass
is typically hard and brittle. It may be colorless or tinted and transparent to opaque due to the
presence of dissolve amorphous or crystalline material.

3.3.1 float glass

Flat transparent, clear or tinted soda-lime silicate glass having parallel and polished faces
obtained by continuous casing and floatation on a metal bath.
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3.4 total solar energy transmittance

The sum of the solar direct transmittance and the secondary heat transfer factor towards the
inside, the latter resulting from heat transfer by convection and longwave Infrared (IR)-radiation
of that part of the incident solar radiation (spectral range from 300 nm to 2500 nm) which has
been absorbed by the glazing.

3.5 ultraviolet transmittance

The fraction of the incident solar radiation transmitted by the glazing in the 300 nm to 380 nm
range (UV-B range from 300 nm to 315 nm and UV-A range from 315 nm to 380 nm).

3.6 visible light transmittance

Visible light transmitted by the glazing in the 380 nm to 780 nm range.

4 Test requirements

41 General

Tint film shall be tested according to the following tests:
a) solar performance;

b) weathering test; and

¢) boil test.

4.2 Solar performance

The solar performance shall include visible light transmittance, ultraviolet transmittance and
total solar energy transmittance.

The testing shall be conducted based on 3.2, 3.3, 3.5 and 3.6 of ISO 9050. The test instrument
shall be able to cover the measuring from the range of 300 nm to 2 500 nm inclusive.

Table 1 describes the type of tests to be conducted with respective measurement ranges,
sample specification and requirements.
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Table 1. Test specification for solar performance

Measurement Sample
Type of testing range dimension Quantity Requirements
(nm)
L . 380 -
Visible light transmittance 780 Refer to 4.2.1
Class A <05%
Ultraviolet Class B 300 - 380 0.51%-1.5%
transmittance
50 mm x .
Class C 50 mm 3 pieces 1.6%-2%
I 1 <0.
Total solar Class 0-50
energy Class 2 300 - 2 500 0.51 - 0.61
transmittance
(solar factor) Class 3 0.62-0.75

NOTE. Tolerance for ultraviolet transmittance and total solar energy transmittance are not specified as
the application is within laboratory setting in which the error is kept at a minimum level.

4.2.1 Visible light transmittance requirement

The requirement of visible light transmittance for tint film shall be calculated using the following
equation:

VLT: x100
VLT:

VLTt =

where
VLT: is the value of visible light transmittance for tint film;

VLT, isthe value of visible light transmittance for combination of glass and tint film as stipulated
in the Road Transport Act, 1987; and

VLT, is the value of visible light transmittance for glass.

NOTE. Based on the verification study which utilised various combination of glass and tint film at the
material time shows that by applying tint film onto the glass, it would produce higher VLTc value than the
estimated VLTc calculated from the equation which can be considered as minimum value.

The VLT calculation shall consider the minimum VLT, requirement of windscreen, front side
windows and other windows as stipulated in the UN Regulation No. 43.

The requirement shall consider a possible tolerance up to -10 %.

© STANDARDS MALAYSIA 2017 - All rights reserved 3



MS 2669:2017

4.3 Weathering test

The purpose of this test is to assess the performance of tint film applied on glass exposed under
specified accelerated condition.

4.3.1 Sample preparation

The test sample size shall be 100 mm x 50 mm. 3 pieces of test sample shall be tested for each
model, and 1 piece shall be kept as a reference sample. The film shall be applied on a float
glass with thickness of 6 mm. The filmed samples shall be cured at least minimum for 14 days
before performing the test.

4.3.2 Apparatus

The apparatus used for this test shall be as the following details.

4.3.2.1 Black light

The equipment shall be ultraviolet radiation equipment with capability of temperature
adjustment having the quartz glass mercury lamp of 750 W + 50 W.

4.3.2.2 \Visible light transmittance measuring apparatus

The test instrument shall be able to cover the measuring from the range of 380 nm to 780 nm
inclusive based on 3.2 and 3.3 of ISO 9050.

4.3.3 Testing procedure
The procedure for weathering test shall be performed as follows:

a) Dbefore irradiation by ultraviolet rays, measure the visible light transmittance of the
combination of tint film and glass;

b) place the sample on the apparatus of black light being maintained at 45 °C + 5 °C at the
distance of approximately 230 mm from the light source;

c) irradiate the sample with ultraviolet rays for 1000 h;

d) after irradiation by ultraviolet rays, measure the visible light transmittance of the tint film
and glass combination; and

e) obtain the absolute value of difference between the values of a) and d).
4.3.4 Interpretation of results

For physical observation, there shall be no obvious colour changes when comparing exposed
sample and control sample.

As for the visible light transmittance, the difference between before and after exposure shall
not be more than 4 %.
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44 Boil test

The purpose of this test is to determine whether the tint film applied on glass will withstand
exposure to high temperatures over an extended period of time without its appearance
becoming substantially altered.

441 Sample preparation

Three pieces of tinted film of 300 mm x 300 mm shall be applied to a standard float glass (at
least 6 mm thick). The filmed samples shall be cured at least minimum for 14 days before
performing the test.

44.2 Testing procedure

Three pieces of samples shall be fully immersed vertically into the water. Boil the test samples
gradually to 100 °C and hold it at this temperature (100 °C) for a period of 2 h. Then, allow the
test sample(s) to cool to room temperature.

4.4.3 Interpretation of results

The resistance of the tint film to high temperature shall be evaluated with reference to any

bubble or other defects produced (i.e. delamination and discoloration) in the test sample after
the above test. All samples shall comply with the test requirement.

5 Testreport

The test report shall state the following:

a) product name;

b) brand and model number;

¢) manufacturer name and address;

d) product nominal thickness;

e) product application i.e. windscreen, front side windows, other windows;

f) product classification i.e. Class A1, Class A2, Class A3, Class B1, Class B2, Class B3,
Class C1, Class C2 or Class C3; and

g) testing result shall include the following:
i) visible light transmittance (%);
ii) ultraviolet transmittance (%);
iii) total solar energy transmittance;

iv) weathering test (the difference of visible light transmittance before and after test and
physical observation); and

v) boil test (physical observation).
© STANDARDS MALAYSIA 2017 - All rights reserved 5
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6 Marking

The tint film marking shall include the following information on each roll and package of the
product:

a) product name;
b) model number;

¢) product classification i.e. Class A1, Class A2, Class A3, Class B1, Class B2, Class B3,
Class C1, Class C2 or Class C3;

d) application purpose i.e windscreen, front side windows and other windows;
e) production date;

f) manufacturer name and trademark;

g) nominal thickness; and

h) certification mark (if available).
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