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FOREWORD

This Malaysian Standard was developed by the Working Group on Retroreflective Sign Face
Materials under the authority of the Building and Civil Engineering Industry Standards
Committee.

During the development of this Malaysian Standard, reference was made to ASTM D 4956:
1999, Standard specification for retroreflective sheeting for traffic control.

This Malaysian Standard is the first revision of MS 1216:1991, Specification for retroreflective
sign face materials.

The main changes featured in this revised standards include:

1. new classification for the types of materials, the recommended typical applications
and their backing classes;

2. new colourimetric performance, luminance factor and photometric performance tables
which conform to each types of materials;

3. inclusion of new requirements, e.g. accelerated outdoor weathering, shrinkage,
flexibility, liner removal, adhesion, impact resistance and fungus resistance; and

4. introduction of test methods for the new requirements and revised test procedure for
colourimetric and luminance factor test, photometric test, and artificial accelerated
weathering test.

This revised Malaysian Standard cancels and replaces MS 1216:1991.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SPECIFICATION FOR RETROREFLECTIVE SIGN FACE MATERIALS
(FIRST REVISION)

1. Scope

This Malaysian Standard specifies requirements for coloured retroreflective sheeting
materials and screen-printed sign face materials for use in the manufacture of permanent and
temporary road traffic signs.

It also describes the methods of test for each of the requirements specified.

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 amendment to, or revision of, any of these publications do not apply. However,
parties to agreements based on this Malaysian Standard are encourage to investigate the

possibility of applying the most recent editions of the referenced documents. For undated
references, the latest edition of publication referred to apply.

MS 133: Part D5: 1997, Method of test for paints. Measurement of specular gloss paint at 20°,
60°, and 85° (First revision).

ASTM B 209, Specification for aluminum and aluminum alloy sheet and plate
ASTM B 449, Standard practice for chromate treatments on aluminum

ASTM E 308, Standard practice for computing the colors of objects by using the CIE
system

ASTM E 808, Standard practice for describing retroreflective
ASTM E 809, Standard practice for measuring photometric characteristics of retroreflectors

ASTM E 810, Standard test method for coefficient of retroreflection or retroreflective
sheeting

ASTM E 991, Standard practice for colour measurement of fluorescent specimen

ASTM E 1164, Standard practice for obtaining spectrophotometric data for object-color
evaluation

ASTM E 1347, Standard test method for color and color-difference measurement by
tristimulus (filter) colorimetry

ASTM E 1349, Standard test method for reflectance factor and color by spectrophotometry
using bidirectional geometry

ASTM E 2152, Standard practice for computing the colours of fluorescent objects from
bispectral photometric data
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ASTM 2153, Standard practice for obtaining bispectral photometric data for evaluation of
flourescent colour

ASTM G 7, Standard practice for atmospheric environmental exposure testing of
nonmetallic materials

ASTM G 147, Standard practice for conditioning and handling of nonmetallic materials for
natural and artificial weathering tests

ASTM G 151, Standard practice for exposing non-metallic materials in accelerated test
devices that use laboratory light sources

ASTM G 152, Standard practice for operating open-flame carbon-arc light apparatus for
exposure of nonmetallic materials.

3. Classification

3.1 Retroreflective sheeting shall consist of a white or coloured sheeting having a smooth
outer surface that essentially has the property of a retroreflector over its entire surface. There
are 6 types retroreflective sheeting and 3 classes of retroreflective backing. Typical examples
of materials and applications are provided for descriptive information only and are not
intended to be of limitations or recommendations.

The typical applications for the retroreflective sheeting addressed in this specification are:
Type Typical Application

I Highway signing, construction zone devices and delineators

Il Highway signing, construction zone devices and delineators

Il Highway signing, construction zone devices and delineators

IV Highway signing, construction zone devices and delineators

V  Delineators

VI Temporary roll-up signs, warning signs, traffic cone collars and post bands

3.2 Types
Retroreflective sheeting shall be classified as follows:

a. Type | — A medium intensity retroreflective sheeting referred to as “engineering
grade” and typically enclosed lens glass-bead sheeting. Typical applications for this
material are permanent highway signing, construction zone devices and delineators.

b. Type Il = A medium-high-intensity retroreflective sheeting sometimes referred to as
“super engineering grade” and typically enclosed lens glass-bead sheeting. Typical
applications for this material are permanent highway signing, construction zone
devices and delineators.

C. Type Il — A high-intensity retroreflective sheeting, that is typically encapsulated glass-
bead retroreflective material. Typical applications for this material are permanent
highway signing, construction zone devices and delineators.
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d. Type IV —This sheeting is typically an unmetallised microprismatic retroreflective
element material. Typical applications for this material are permanent highway
signing, construction zone devices and delineators. They are sub-divided into three
different sheeting materials depending on the individual performance of the materials.

Type IV(a) — An unmetallised microprismatic retroreflective element material having
highest retroreflectivity characteristics at long and medium road distances as
determined by the R4 value of Table 8.

Type IV(b) — An unmetallised microprismatic retroreflective element material having
highest retroreflectivity characteristics at short road distances as determined by the

R4 value of Table 9 at 1° observation angle.

Type IV(c) — An unmetallised microprismatic retroreflective element material having
highest retroreflectivity characteristics at long and medium road distances as
determined by the R4 value of Table 10.

e. Type V —This sheeting is typically a metallised microprismatic retroreflective element
material. This sheeting is typically used for delineators.

f. Type VI — An elastomeric high intensity retroreflective sheeting without adhesive. This
sheeting is typically a vinyl microprismatic retroreflective material. This sheeting is
typically used for orange temporary roll-up warning signs, traffic cone collars, and
post bands.

3.3 Backing classes

The backing required for retroreflective sheeting Types | through VI shall be classified as
follows:

a. Class 1 — The adhesive backing shall be pressure-sensitive, require no heat, solvent,
or other preparation for adhesion to smooth, clean surfaces.

b. Class 2 — The adhesive backing shall have an adhesive that shall be activated by
applying heat and pressure to the material. The temperature necessary to form a
durable permanent bond shall be a minimum of 66 °C.

The Class 2 material shall be repositionable under normal shop conditions and at
substrate temperatures up to 38 °C and without damage to the material. The class 2
material may be perforated to facilitate removal of air in heat-vacuum laminators, but
the perforations must be of a size and frequency such that they do not cause
objectionable blemishes when the sheeting is printed.

c. Class 3 — This shall be a non adhesive backing made of material commercially used

for self-supporting products such as traffic cone collars, temporary roll-up warning
signs, and post bands.

4. Definitions
41 Description

Retroreflective material usually consists of one of the following:

3



MS 1216:2003

4.1.1 Retroreflective sign face material

A material which consists of a thin continuous layer of small retroreflective elements on or
very near the surface. It refers to retroreflective sheeting and screen-printed materials.

4.1.2 Retroreflective element

An optical unit, which by refraction or reflection, is capable of reflecting and returning light in
the general direction of the light source (e.g. a spherical lens, cats eye element and an
embossed corner cube/microprismatic element).

4.1.3 Retroreflective sheeting

A retroreflective material consisting of one or more retroreflective elements embedded within
a transparent film having a smooth, flat outer surface.

4.1.4 Screen-printed sign face material

Transparent coloured and opaque black inks which are applied on the retroreflective sheeting
using the silk screen process to provide colour fast signs having the same night effect as is
found with the retroreflective sheeting.

4.1.5 Protective liner

A removable liner meant for protecting the adhesive portion of the retroreflective sheeting.

4.2 Technical and geometry parameters

4.2.1 Entrance angle (B

The angle characterizing the angular position of a retroreflector with respect to the direction of
its illumination. For test purposes, it is the angle between the projector's beam and a line
normal to the test surface all contained within a common plane. The angle is positive if the

normal line to the test surface lies to the right of the projector beams otherwise it is negative
(refer to Figure 1 for diagram).

4.2.2 Observation angle (a)

The angle by which the direction of observation of a retroreflector departs from the direction of
its illumination. For test purposes, it is the angle between the projector's beam and the return
beam to the receiver, where the projector and receiver are in the same plane (refer to Figure
2 for diagram).

4.2.3 Rotation angle (€)
The angle measured from an arbitrary starting point, through which the retroreflective material

is rotated, during the photometric testing, about an axis normal to, and passing through the
centre of the piece (refer to Figure 2 for diagram).
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The expression conventionally used to designate the illuminance produced by the source of

light and measured in a plane perpendicular to the incident light beam and passing through
the centre of the test piece.
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4.2.5 Coefficient of luminous intensity (CIL)

The quotient expressed in candela per lux (cd/Ix), obtained by dividing the luminous intensity,
in the direction considered, by the illuminance at the retroreflective surface, for a given
observation, entrance and rotation angle. It is referred to as the “CIL value”.

4.2.6 Coefficient of luminous intensity per unit area

The value expressed in candela per lux per square metre (cd/lx.m2 ), obtained by dividing the
coefficient of luminous intensity of a test piece by the area in square metres of that test piece
measured parallel to its surface. It is referred to as the “CIL/m®”.

4.2.7 Luminance factor

The ratio of the luminance of a surface to that ideal white diffusing surface when illuminated
and viewed under the same conditions and viewing geometry. It is expressed as a decimal in
the range 0 — 1.

4.3 Forms of physical degradation

4.3.1 Blistering

A localized adhesion failure recognizable as one or more raised blisters which may occur in
any part of a sample.

4.3.2 Corrosion

Discolouration below the surface of the material which results in unsightly daytime
appearance and reduced retroreflective performance.

4.3.3 Cracking

A failure recognizable as straight and sometimes wide cracks in the material, which may be
several centimetres long. It is usually the result of embrittlement of the material and is
sometimes accompanied by local adhesion failure.

4.3.4 Crazing

A failure recognizable as a series of closely spaced small cracks of random length and
direction, many of which intersect, which usually indicates the onset of rapid loss of
retroreflective properties.

4.3.5 Delamination

The separation of individual layers within a material which may occur as self-delamination
whereby layers have separated by themselves without any mechanical intervention during a
test or service life, or which may occur as weakening of the bond between layers to the extent
that relatively large pieces of a layer can be peeled away by hand.
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4.3.6 Edge lifting

A localized adhesion failure recognizable as a lifting and curling of the first few milimetres of
material at the edges.

4.3.7 Peeling

An adhesion failure which allows the material to peel away in its entirety from the sign panel.
4.3.8 Shrinkage (applied)

A reduction in the dimensions of a material noticeable at the edges of an applied sample and
measured as the amount by which it has pulled back from its original position at any edge
after a period of exposure.

4.3.9 Shrinkage (unapplied)

A reduction in the overall dimensions of a material occurring as a result of simple removal of
the liner under prescribed test conditions.

4.3.10 Wrinkling

The development of ridges in the surface of the material.

4.3.11 Pits

The small indentations, depressions, cavities or scars on the top surface of the sheeting.
4.3.12 Scales

The thin platelike structures or flakes on the top surface of the sheeting.

5. Materials

The retroreflective sign face materials shall comply with all the relevant requirements of this
standard.

6. Requirements
6.1 General requirements

6.1.1  The retroreflective sheeting, as appropriate may be available with either Heat
Activated (HA) or Pressure Sensitive (PS) adhesive and are protected with removable liner.

6.1.2 When ordered in rolls, the retroreflective material shall be evenly wound on a core of
sufficient rigidity to prevent distortion to the roll. A roll of retroreflective material shall not
contain on average more than one splice for every 11 m, so that the material will be suitable
for continuous application as supplied. The length and width shall be as agreed between the
supplier and purchaser.
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6.1.3 When ordered in sheets, the design, dimension and tolerances of the retroreflective
materials shall be as agreed between the supplier and purchaser.

6.1.4 The materials used shall be weather resistant and shall be ultra violet stabilized.

6.1.5 The materials, when visually inspected”, shall be freed from the following defects:

a) rough surface of exterior film;

b) any signs of tear, cut, hole, crack, crazing, blister, dirt, crease/wrinkling, scales or
pits;

c) any edge ragged, nicked, crushed, uneven or distorted;

d) sticky edges;

e) any visible solid lumps;

f) any spot, stain, streak or cluster of spots, stains or streaks more than 13 mm in its
longest dimension on any side;

9) excessive curl, edge lifting, edge ripple, peeling or delamination from the adhesive
backing;

h) non-uniformity and non-homogeneity;

i) any shrinkage; and

i) any corrosion.

6.1.6 Colour processing - The sheeting shall permit colour processing with compatible
transparent and opaque process colours in accordance with the sheeting manufacturer's
recommendation at temperatures between 20 °C to 42 °C and relative humidity at 70 % to 95
%.

6.2 Daytime colour performance

6.2.1  Colourimetric performance - When tested as specified in Appendix A, the chromaticity
co-ordinates obtained for each colour of the samples shall lie within the respective areas of
colours as specified by the co-ordinates given in Tables 1a and 1b.

Figures 3, 4 and 5 illustrate the colourimetric requirements as a chromaticity diagram and are
based on Tables 1a and 1b, which gives the co-ordinates for the four corners for each of the
areas of colour.

Luminance factor — When tested as specified in Appendix A, the luminance factor Y % of
each colour shall comply with Tables 2, 3 or 4.

6.2.2 Daytime and nighttime colour shall have substantially the same hue.
6.2.3 Measurement of fluorescent colours — Measurement of the various colours shall

follow the ASTM E 2152-01 and ASTM E 2153-01. The measurements shall be taken for the
total spectral radiance factors computed for CIE illuminant D65.

" Clearly visible at a normal inspection distance of approximately 1 m.
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