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FOREWORD

This Malaysian Standard was developed by the Working Group on Wood-based Furniture
under the authority of the Industry Standards Committee on Mechanical Engineering.
Development of this standard was carried out by Malaysian Timber Industry Board (MTIB),
which is the Standards-Writing Organisation (SWO) appointed by SIRIM Berhad to develop
standards for timber, timber products and timber structures.

This Malaysian Standard is the first revision of MS 1215-1, Methods of test for finishes for
wooden furniture - Part 1: Assessment of glare by measurement of specular gloss at 60° and
85°.

Major modifications in this revision are as follows:

a) the title of this standard has been slightly changed;

b) methods for the assessment of specular gloss at 20° has been included;
c) Clause 3 on terms and definitions has been included;

d) Table 1 and Table 2 has been changed;

e) Figure 1 has been changed; and

f) Figure 2 has been deleted.

MS 1215 consists of the following parts, under the general title, Methods of test for finishes on
wooden furniture:

Part 1: Assessment of glare by measurement of specular gloss

Part 2: Assessment of surface resistance to wet heat

Part 3: Assessment of surface resistance to dry heat

Part 4: Assessment of surface resistance to liquids

Part 5: Assessment of surface resistance to cold oils and fats

Part 6: Assessment of surface resistance to mechanical damage

This Malaysian Standard cancels and replaces MS 1215: Part 1:1991.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Methods of test for finishes on wooden furniture - Part 1: Assessment of
glare by measurement of specular gloss
(First revision)

1 Scope

1.1 This Malaysian Standard specifies the method for assessment of specular gloss for
wooden furniture at angles of 20°, 60°, and 85°.

1.2 The test is generally carried out on finished furniture but may be carried out on test

panels of the same material, finished in an identical manner to the finished product and on a
size sufficient to meet the requirement of the test.

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 2808, Paints and varnishes - Determination of film thickness

International Commission on lllumination (CIE)

3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.
3.1 ageing atmosphere

Atmosphere where the test unit is placed at least four weeks before testing (conditioning
could be included).

3.2 conditioning atmosphere

Atmosphere where the test unit is placed just one week before testing.

3.3 specular gloss

The ratio of the luminous flux reflected from an object in the specular direction for a specified

source and receptor angle to the luminous flux reflected from glass with a refractive index of
1.567 in the specular direction.

NOTE. To define the specular-gloss scale, polished black glass with a refractive index of 1.567 is assigned the value
of 100 for geometric of 20°, 60° and 85°.
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3.4 testarea

Area under the heat source described.
3.5 test atmosphere

Atmosphere where the test is carried out.
3.6 test panel

Panel produced in the same way as the test surface, used when it is not possible to carry out
the test directly on the test surface.

3.7 test surface

Part of the test unit, where the test area is included.

4 Principle

The principle of the test is photoelectric comparison of the specular gloss of test surfaces
relative to that of a gloss standard.

Specular gloss is the perception by an observer of the mirror-like appearance of a surface.
This appearance cannot be measured; only the specific reflectance characteristics of the
surface are measured. This standard specifies the geometrical and spectral conditions of
measurement. The incident beam, either collimated or converging, has a spectral flux
distribution of International Commission on lllumination (CIE) 3 llluminant C and incident
angles of 20°, 60°, or 85°. These angles are referred to as the standard geometries. The
reflected beam is measured with a detector having the CIE luminous efficiency function. The
angular dimensions of the apertures for the source and detector are also specified for each
incident angle.

5 Apparatus and materials
5.1 Glossmeter

The glossmeter shall consist of a light and a lens that directs a parallel beam of light onto the
surface under test, and a receptor housing containing a lens, field stop and photoelectric cell
to receive the required cone of reflected light. The glossmeter shall have the following
characteristics.

5.2 Geometry

The axis of the incident beam shall be at 20° + 0.1°, 60° + 0.1° or 85° + 0.1° (see Table 1) to
the normal to the surface under test. The axis of the receptor shall coincide with the mirror
image of the axis of the incident beam to within + 0.1°. With a flat piece of polished black
glass or a front-reflecting mirror in the test panel position, an image of the source shall be
formed at the centre of the receptor field stop (receptor window) (see Figure 1 for a general
indication of the essential features).

2 © STANDARDS MALAYSIA 2012 - All rights reserved
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To ensure averaging over the whole surface, the width of the illuminated area of the test
panel shall be significantly larger than likely surface structures: a generally accepted value is
10 mm. The dimensions of the surface image and receptor apertures and the associated
tolerances shall be as indicated in Table 1. The angular dimensions of the receptor field stop
shall be measured from the receptor lens.

5.3 Filtering at the receptor

Filtering at the receptor shall be done in such a way that the transmittance of the filter r(l) is
given by

V(1) s the CIE photopic luminous efficiency;

Se is the spectral power distribution of CIE standard illuminant C;
S(4) is the spectral sensitivity of the receptor;

Ss(}t) is the spectral power distribution of the illuminant source; and
k is a calibration constant.

NOTE. The tolerance has been chosen so that errors in the source and receptor apertures will not produce reading
errors of more than one gloss unit at any point on a 100-unit scale (see 6.1).

By agreement, CIE standard illuminant A may also be used for a transition period. This shall
be stated in the test report.

5.4 Vignetting
There shall be not vignetting of rays that lie within the field angles specified in 5.2.
5.5 Receptor meter

The receptor measurement device shall give a reading proportional to the light flux passing
the receptor field stop within 1 % of the full scale reading.

NOTE. A commonly used receptor meter arrangement uses a barrier-layer photocell in conjunction with a high
resistance galvanometer output is markedly non linear, but this can be overcome by connecting a low-input-
impedance electronic amplifier between the photocell and the galvanometer. In addition, the apparatus shall have a
sensitivity control enabling the photocell current to be set to any desired value on the instrument scale.
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Table 1. Angles and relative dimensions of source image and receptor aperture

Parameter

In plane of measurement®

Perpendicular to plane of measurement

angle o

2 tan o/2

relative
dimension

angle o

2 tan 0/2

relative
dimension

Source
image
aperture

0.75° + 0.25°

0.0131 £ 0.0044

0.171 + 0.075

2.5°+0.5°

0.0436 + 0.0087

0.568 + 0.114

Receptor
aperture
(20°
geometry)

1.80° £ 0.05°

0.0314 £ 0.0009

0.409 + 0.012

3.6°+0.1°

0.0629 + 0.0018

0.819+ 0.023

Receptor
aperture
(60°
geometry)

4.4°+0.1°

0.0768 +0.0018

1.000 + 0.023

11.7°+£0.2°

0.2049 + 0.0035

2.668 + 0.046

Receptor
aperture
(85°
geometry)

4.0°£0.3°

0.0698 + 0.0052

0.909 + 0.068

6.0°+0.3°

0.1048 £ 0.0052

1.365 £ 0.068

" The receptor aperture in the plane of measurement for the 60° geometry has been taken as unity.
2 Source image aperture angle o, receptor aperture angle: o,
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Key

G lamp

Liand L, lens

B receptor field stop

P paint film

E4 E/-E;

Og receptor aperture angle

Os source image aperture angle

I image of filament

Figure 1. Schematic diagram of a glossmeter (section through the plane of
measurement)

6 Reference standards
6.1 Primary reference standard

The primary reference standard shall be highly polished black glass, the top surface being
plane to within two fringes per cm, as measured by optical-interference methods.

NOTE. ltis not intended that the primary reference standards be used for daily calibration of glossmeter.

Glass with a refractive index of 1.567, measured at a wavelength of 587.6 nm, shall be
assigned the specular gloss value of 100. If glass of this refractive index is not available, a
correction is needed. Values of specular gloss for polished black glass of various refractive
indices at the three angles of incidence are given in Table 2.
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Table 2. Specular-gloss values for polished black glass

Refractive index Angle of incidence

(n) 20° 60° 85°
1.400 57.0 71.9 96.6
1.410 59.4 73.7 96.9
1.420 61.8 75.5 97.2
1.430 64.3 77.2 97.5
1.440 66.7 79.0 97.6
1.450 69.2 80.7 98.0
1.460 71.8 82.4 98.2
1.470 74.3 84.1 98.4
1.480 76.9 85.8 98.6
1.490 79.5 87.5 98.8
1.500 82.0 89.1 99.0
1.510 84.7 90.8 99.2
1.520 87.3 92.4 99.3
1.530 90.0 941 99.5
1.540 92.7 95.7 99.6
1.550 95.4 97.3 99.8
1.560 98.1 98.9 99.9
1.567" 100.0" 100.0" 100.0"
1.570 100.8 100.5 100.0
1.580 103.6 102.1 100.2
1.590 106.3 103.6 100.3
1.600 109.1 105.2 100.4
1.610 111.9 106.7 100.5
1.620 114.3 108.4 100.6
1.630 117.5 109.8 100.7
1.640 120.4 111.3 100.8
1.650 123.2 112.8 100.9
1.660 126.1 114.3 100.9
1.670 129.0 115.8 101.0
1.680 131.8 117.3 101.1
1.690 134.7 118.3 101.2
1.700 137.6 120.3 101.2
1.710 140.5 121.7 101.3
1.720 143.4 123.2 101.3
1.730 146.4 124.6 101.4
1.740 149.3 126.1 101.4
1.750 152.2 127.5 101.5
1.760 155.2 128.9 101.5
1.770 158.1 130.4 101.6
1.780 161.1 131.8 101.6
1.790 164.0 133.2 101.6
1.800 167.0 134.6 101.7

" Primary reference standard
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The primary standard shall be checked at least every two years because of the possibility of
ageing. In the event of degradation, the original gloss can be restored by optical polishing with
cerium oxide.

NOTES:

1. The most readily available glass of the required planarity is now manufactured by the ‘float’ process. This glass is
unsuitable for use as a primary reference standard because the refractive index of the bulk of the glass differs from
that of the surface. It is preferable to use an optically plane glass made by some other process, or to remove the
surface of the float glass and repolish to optical planarity.

2. The refractive index should preferably be determined by means of an Abbe refractometer.

3. If the absolute, reflectance of the primary reference standard is required, the Fresnel equation may be used,
inserting the refractive index of the standard in the equation.

6.2 Working reference standards

The working reference standards may be of ceramic tile, vitreous enamel, opaque glass,
polished black glass or other materials with uniform gloss, but shall be of good planarity and
have been calibrated against a primary reference standard over a given area and for a given
direction of illumination. The working reference standards shall be uniform and stable and
shall be calibrated by a technically competent organisation. At least two standards of different
gloss levels shall be available for each glossmeter geometry.

The working reference standards shall be checked periodically by comparison with primary
standards.

6.3 Zero reference standards

For checking the zero point of the reflectometer a suitable standard (for example black velvet,
black felt of a black box) shall be used.

7 Preparation and ageing of test surface
7.1 Test panel

The test panel shall be a substantially flat wooden, not less than 230 mm x 150 mm, and of a
size sufficient to comply with 7.1 regarding the separation of test areas.

7.2 Finishing of test panel

Finishing of test panel should be the final specified coating system that has fully cured for at
least 7 days prior to the test.

7.3 Conditioning and ageing of test panel

Unless otherwise specified the test panel shall be allowed to be conditioned and aged.
Conditioning should begin one week prior to testing; the final coat shall be allowed to cure at
23°C £2°C and 60 % = 5 % with free access to air for a minimum of one week.

For ageing, the test panel shall be stored at a temperature not less than 15 °C and not more

than 30 °C with free access of air. The period for both ageing and conditioning shall be not
less than four weeks.

© STANDARDS MALAYSIA 2012 - All rights reserved 7
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7.4 Thickness measurement

Determine the thickness, in micrometres, of the dried coating by one of the procedures in
specified in ISO 2808.

If the test is on a finished article of furniture, the test surface shall be a flat surface of a

finished article of wooden furniture and shall be of sufficient size to accommodate the
glossmeter without overlap.

8 Procedure

8.1 Calibration
Calibration of the gloss meter is as follows:

a) done at the beginning of every period of operation and during operation at intervals
sufficiently frequent to ensure that the response of the instrument is constant; and

b) adjust the instrument to read correctly the gloss of the high gloss working standard, and
then read the gloss of the low gloss working standard. If the instrument reading of the low
gloss working standard does not agree within 1 gloss unit of its assigned value, carry out
adjustment, preferably by the manufacturer.

8.2 Gloss measurement on test panel

Six readings shall be taken at random on surface panel. Compare the reading of specular

gloss with that of working reference standard and ensure that at least three readings do not

deviate by 20 %. Calculate the mean value. If the variation between the extreme values is

less than 20 % of the mean value, report the mean and range values. Otherwise, reject the
test panel.

9 Testreport

The test report shall include at least the following information:
a) areference to this Malaysian Standard;

b) description of the test panel (relevant data);

c) description of the test liquid or liquids (relevant data);

d) conditioning time;

e) the test period or periods;

f) if applicable, test results using the direct light source;

g) if applicable, additional information regarding type of damage;

8 © STANDARDS MALAYSIA 2012 - All rights reserved
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h) any deviations from this Malaysian Standard;
i) name and address of the test facility; and

j) date of the test.
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Annex A
(normative)

Required supplementary information
The items of supplementary information listed in this annex shall be supplied as appropriate
to enable the method to be carried out.
The information required should preferably be agreed between the interested parties and may
be derived, in part or totally, from an international or national standard or other document
related to the product under test.

a) substrate material, substrate thickness and surface preparation of the substrate;

b) method of application of the test coating to the substrate;

NOTE. Application by brushing can lead to variability of gloss readings.

c) duration and conditions of drying (or stoving) and ageing (if applicable) of the coating
before testing; and

d) thickness, in micrometres, of the dry coating and method of measurement in accordance
with ISO 2808, and whether it is a single coating or a multi-coat system.
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