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Foreword 
 
 
This Malaysian Standard was developed by the Working Group on Rear View Mirror under 
the authority of the Industry Standards Committee on Road Vehicles. 
 
In the revision of this Malaysian Standard, reference was made to United Nations Regulation 
No. 81 (UN R 81), Uniform Provisions concerning the approval of seats of rear-view mirrors of 
two-wheeled power-driven vehicles with or without side car, with regard to the mounting of 
rear-view mirrors on handlebars.  
 
Major modifications in this revision are as follows: 
 
a) the title has been changed to “Motorcycles - Rear view mirrors - Specification and 

installation”; 
 
b) incorporation of new clause on “Normative references”; 
 
c) addition of new definitions; 
 
d) incorporation of additional test methods in subclauses 2.5.1, 2.5.2, 2.5.4, 2.5.6, 2.5.7 and 

2.5.8; and 
 
e) incorporation of Annexes A, B, C, and D. 
 
For further detail of comparison between MS 932:2013 and UN Regulation No. 81:189, refer 
to Annex D. 
 
This Malaysian Standard cancels and replaces MS 932:1984, Specification for rear view 
mirrors for motorcycles. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Motorcycles - Rear view mirrors - Specification and installation 
(First revision) 

 
 

SECTION ONE: SCOPE AND NORMATIVE REFERENCES 
 
 

1.1  Scope 
 
1.1.1  This Malaysian Standard specifies requirements of rear view mirrors which are 
intended to be installed on vehicles of category L without bodywork partly or wholly enclosing 
the driver. 
 
1.1.2 Definition of vehicles category L can be referred to MS 1822. 
  
1.1.3  This standard describes requirements for installation of rear view mirrors on vehicles 
of category L without bodywork partly or wholly enclosing the driver. 
 
 

1.2 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 1822, Classification and definition of power-driven vehicles and trailers 
 
MS ISO 105-A02, Textiles - Tests for colour fastness: Part A02: Grey scale for assessing 
change in colour 
 
ISO 2409, Paints and varnishes - Cross-cut test 
 
JIS D 0201, Automobile parts - General rules of electroplating 
 
JIS D 1601, Vibration testing methods for automobile parts 
 
JIS K 5600-5-6, Testing methods for paints - Part 5: Mechanical property of film - Section 6: 
Adhesion test (Cross-cut test) 
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SECTION TWO:  SPECIFICATION FOR REAR VIEW MIRRORS 
 
 

2.1 Terms and definitions 
 
2.1.1 average of the radii of curvature, r 
 
The average of the radii of curvature measured over the reflecting surface, in accordance with 
the method described in Annex A. 
 
2.1.2 centre of the mirror  
 
The centroid of the visible area of the reflecting surface. 
 
2.1.3 class of rear view mirrors  
 
All devices having one or several features or functions in common. The rear view mirrors 
mentioned in this standard are grouped in Category L. 
 
2.1.4 principal radii of curvature at one point obtained on the reflecting surface (ri) 
and (r'i)  
 
The values obtained using the apparatus defined in Annex A, measured on the arc of the 
reflecting surface contained in a plane parallel to the greatest dimension of the mirror and 
passing through its centre and on the arc perpendicular to it. 
 
2.1.5 radius of curvature at one point on the reflecting surface (rp) 
 
The arithmetic average of the principal radii of curvature 
 
ri and r'i, i.e.: 

 
 

2.1.6 radius of curvature of the constituent parts of the rear view mirror, C 
 
The radius C of the arc of the circle which most closely approximates to the curved form of the 
part in question. 
 
2.1.7 rear view mirror 
 
Any device intended to give a clear view to the rear. 
 
2.1.8 rear view mirror type 
 
Devices which do not differ in respect of the following main characteristics: 
 
a) the dimensions and radius of curvature of the rear view mirror reflecting surface; and 
 
b) the design, shape or materials of the rear view mirrors, including the mounting to the 

vehicle. 
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2.2 Markings 
 
Each rear view mirror shall be permanently and legibly marked in such a manner that the 
marking should be readable with the following: 
 
a) name of manufacturer or trade name; and 
 
b) the certification mark. 
 
 

2.3 General requirements 
 
2.3.1 All rear view mirrors shall be adjustable. 
 
2.3.2 The edge of the reflecting surface shall be enclosed in a holder which, on its 
perimeter, shall have a value of C ≥ 2.5 mm at all points and in all directions. If the reflecting 
surface projects beyond the holder, the radius of curvature C of the edge of the projecting part 
shall be not less than 2.5 mm and shall return into the holder under a force of 50 N applied to 
the point of greatest projection relative to the holder in a horizontal direction approximately 
parallel to the longitudinal median plane of the vehicle. 
 
2.3.3 When the rear view mirror is mounted on a plane surface, all its parts, irrespective of 
the adjustment position of the device, including those parts remaining attached to the holder 
after the test set out in 2.5.2, which are in potential static contact with a sphere 100 mm in 
diameter shall have a radius of curvature C of not less than 2.5 mm. 
 
Edges of fixing holes or recesses which are less than 12 mm in width are exempted from the 
above radius requirements provided they are blunted. 
 
2.3.4 The parts of rear view mirrors that are made of a Shore A hardness not greater than 
60 are exempted from the provisions set out in 2.3.2 and 2.3.3. 
 

2.3.5 The mirror support arm shall be of metal or plastic and it shall be of substantial 
construction to minimise vibration. 
 
 

2.4 Special specifications 
 
2.4.1 Dimensions 
 
The minimum and maximum dimensions of the reflecting surface shall be such that: 
 
a) the area shall not be less than 6 900 mm

2
; 

 
b) in the case of circular mirrors, the diameter shall be between 94 mm to 150 mm; and 
 
c) in the case of non-circular mirrors, the dimension will permit the inscription of a circle with 

a diameter of 78 mm on the reflecting surface and a reflecting surface shall fit into a 
rectangle measuring 120 mm by 200 mm. 

 
 
 
 



MS 932:2014 

4 © STANDARDS MALAYSIA 2014 - All rights reserved 

 
 
 
 
2.4.2 Reflecting surface and coefficient of reflection  
 
2.4.2.1 The reflecting surface of a rear view mirror shall be spherically convex. 
 
2.4.2.2 Differences between the radii of curvature: 
 
a) the difference between ri or r'i and rp at each reference point shall not exceed 0.15 r; and 
 
b) the difference between any of the radii of curvature (rp1, rp2 and rp3) and r shall not exceed 

0.15 r. 
 
2.4.2.3 The value of "r" shall not be less than 1 000 mm nor greater than 1 500 mm. 
 
2.4.2.4 The value of the normal coefficient of reflection, determined according to the 
method described in Annex B shall not be less than 40 %. If the mirror has two positions 
("day" and "night"), the "day" position shall allow the colours of the signals used for road traffic 
to be recognised. The value of the normal coefficient of reflection in the "night" position shall 
not be less than 4 %. 
 
2.4.2.5 The reflecting surface shall retain the characteristics specified in 2.4.2.4 in spite of 
prolonged exposure to adverse weather conditions in normal conditions of use. 
 
2.4.2.6  In the event of discrepancies for the reference value, mutual agreement between 
rear view mirror manufacturer and customer shall be determined by the concerned parties. 
 
 

2.5 Tests 
 
Rear view mirrors shall be subjected to the tests described in 2.5.1 to 2.5.9 to determine their 
reliability and behavior of the holder secured to the stem or support. 
 
2.5.1 Impact test 
 
2.5.1.1 Description of the test device 
 
2.5.1.1.1 The test device shall consist of a pendulum capable of swinging about two 
horizontal axes at right angles to each other, one of which is perpendicular to the front plane 
containing the "release" trajectory of the pendulum. The end of the pendulum shall comprise a 
hammer formed by a rigid sphere with a diameter, “d” of 165 mm ± 1 mm and having a 5 mm 
thick rubber covering of Shore A 50 hardness. A device shall be provided which permits 
determination of the maximum angle assumed by the arm in the plane of release. There shall 
be a support firmly fixed to the structure supporting the pendulum which serves to hold the 
specimens in compliance with the impact requirements stipulated in 2.5.1.2.6. Figure 1 gives 
the dimensions of the test facility and the special design specifications. 
 
2.5.1.1.2 The centre of percussion of the pendulum shall coincide with the centre of the 
sphere which forms the hammer. It is at a distance, “l” from the axis of oscillation in the 
release plane which is equal to 1 000 mm ± 5 mm. The reduced mass of the pendulum to its 
centre of percussion is mo = 6.8 kg ± 0.05 kg.  
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The relationship between the centre of gravity of the pendulum and its axis of rotation is 
expressed in the equation: 
 

mo = m
l

d  

 

Dimension in millimeter 

 
Figure 1.  Illustration of the impact test device 

 
2.5.1.2 Description of the test 
 
2.5.1.2.1 The procedure used to clamp the rear view mirror to the support shall be that 
recommended by the manufacturer of the device, or, where appropriate, by the vehicle 
manufacturer. 
 
2.5.1.2.2 Positioning the rear view mirror for the test 
 
2.5.1.2.2.1 Rear view mirrors shall be positioned on the pendulum impact rig such that the 
axes which are horizontal and vertical when installed on a vehicle in accordance with the 
vehicle or rear view mirror manufacturers' mounting instructions are in a similar position. 
 
2.5.1.2.2.2 When a rear view mirror is adjustable in relation to the base, the test position 
shall be the least favourable for any pivoting device to operate within the limits provided by 
the mirror or vehicle manufacturer. 
 
2.5.1.2.2.3 When the rear view mirror has a device for adjusting its distance from the base, 
the device shall be set in the position where the distance between the holder and the base is 
the shortest. 
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2.5.1.2.2.4 When the reflecting surface is mobile in the holder, it shall be adjusted so that 
the upper corner which is furthest from the vehicle, is in the position of greatest projection 
relative to the holder. 
 
2.5.1.2.3 When the pendulum is in a vertical position, the horizontal and longitudinal 
vertical planes passing through the centre of the hammer shall pass through the centre of the 
mirror as defined in 2.1.2. The longitudinal direction of oscillation of the pendulum shall be 
parallel to the longitudinal plane of the vehicle. 
 
2.5.1.2.4 Under the conditions governing adjustment prescribed in 2.5.1.2.2.1 and 
2.5.1.2.2.2, parts of the rear view mirror limit the return of the hammer, the point of impact 
shall be shifted in a direction perpendicular to the axis of rotation or pivot in question. This 
displacement shall be that which is strictly necessary for the implementation of the test. 
 
It shall be limited in such a way that the point of contact of the hammer is located at least 
10 mm from the periphery of the reflecting surface. 
 
2.5.1.2.5 The test consists in allowing the hammer to fall from a height corresponding to a 
pendulum angle of 60° from the vertical so that the hammer strikes the rear view mirror at the 
moment when the pendulum reaches the vertical position. 
 
2.5.1.2.6 The rear view mirrors are subjected to impact in the following different 
conditions: 
 
2.5.1.2.6.1 Test 1 
 
The point of impact shall be as defined in 2.5.1.2.3 or 2.5.1.2.4. The impact shall be such that 
the hammer strikes the rear view mirror on the reflecting surface side. 
 
2.5.1.2.6.2 Test 2 
 
The point of impact shall be as defined in 2.5.1.2.3 or 2.5.1.2.4. The impact shall be such that 
the hammer strikes the rear view mirror on the opposite side to the reflecting surface. 
 
2.5.1.3 Judgement criteria for test results 
 
2.5.1.3.1 In the tests described in 2.5.1, the pendulum shall return in such a way that the 
projection on the release plane of the position taken by the arm makes an angle of at least 
20° with the vertical. 
 
2.5.1.3.2 The accuracy of the angle measurement shall be ± 1°. 
 
2.5.1.3.3 The mirror shall not break during the tests described in 2.5.1. However, 
breakage of the reflecting surface of the mirror shall be allowed if one of the following 
conditions is fulfilled. 
 
2.5.1.3.3.1 The fragments of glass still adhere to the back of the holder or to a surface 
firmly attached to the holder, except that partial separation of the glass from its backing is 
permitted, provided this does not exceed 2.5 mm either side of the crack. It is permissible for 
small splinters to become detached from the surface of the glass at the point of impact. 
 
2.5.1.3.3.2 The mirror is made of safety glass. 
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2.5.2 Bending test on the holder fixed to the stem 
 
2.5.2.1 Description of the test 
 
2.5.2.1.1 The holder shall be placed horizontally in a device in such a way that the 
adjustment parts of the mounting should be clamped securely. In the direction of the greatest 
dimension of the holder, the end nearest to the point of fixing on the adjustment part shall be 
immobilised by means of a fixed step 15 mm wide, covering the entire width of the holder. 
 
2.5.2.1.2 At the other end, a step identical with the one described above shall be placed 
on the holder so that the specified test load can be applied to it (see Figure 2). 
 
2.5.2.1.3 The end of the holder opposite that at which the force is applied should be 
clamped instead of kept in position as shown in Figure 2. 
 
2.5.2.2 The test load shall be 25 kg applied for 1 min. 
 

 
 

Figure 2.  Example of bending test apparatus for rear view mirror  
protective housings 

 
2.5.2.3 Judgement criteria for test results 
 
2.5.2.3.1 The mirror shall not break during the tests described in 2.5.2. However, 
breakage of the reflecting surface of the mirror shall be allowed if one of the following 
conditions is fulfilled. 
 
2.5.2.3.1.1 The fragments of glass still adhere to the back of the holder or to a surface 
firmly attached to the holder, except that partial separation of the glass from its backing is 
permitted, provided this does not exceed 2.5 mm either side of the crack. It is permissible for 
small splinters to become detached from the surface of the glass at the point of impact. 
 
2.5.2.3.1.2 The mirror is made of safety glass. 
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2.5.3  Plating and painting tests 
 
Plated and painted parts shall be subjected to the copper accelerated acetic acid salt spray 
test (CASS) as specified in JIS D 0201 for a period of 16 h. Immediately after completion of 
the test, the sample shall show no signs of corrosion. 
 
When the reflective layer and lining are dipped in water 60 °C ± 5 °C for 1 h and then exposed 
to the air for 10 min, there shall be no visible blurring or appearance of spots on the mirror 
surface and there shall be no peeling of the reflective layer and protective lining. 
 
2.5.4 Vibration resistance test 
 
The vibration test shall be conducted based on type 4 class B of JIS D 1601. There shall be 
no detachment of component or cracks or breaks or flaws or any detrimental effect to the 
performance of the test specimen. 
 
2.5.5 Push-pull test  
 
With a suitable apparatus for torque testing, the unit as a whole (mirror, mounting and support 
arm) shall be subjected to a push-pull test. Position the apparatus to the outer most position 
from the joint. A minimum of 2 Nm is required unless otherwise specified by the manufacturer 
and/or the customer.   
 
2.5.6 Accelerated weathering test  
 
2.5.6.1 Test method 
 

The test specimen shall be exposed under the conditions specified in Table 1, in accordance 

to Table 2-2 of JIS D 0205 (xenon-arc sources). After the exposure, the test specimen shall 

be washed by stream water and blown by air. Then, the test specimen shall be placed in the 

standard atmosphere to a temperature of 23 °C ± 2 °C and relative humidity of 50 % ± 5 %. If 

the atmosphere cannot be maintained in the conditions above, the temperature and relative 

humidity of each test shall be reported.  

 
Table 1.  Xenon weatherometer test equipment and test condition 

 

Test condition 
Water-cooled 2.5 kW xenon arc 

system weatherability tester 

Sample surface irradiance W/m² 
(Wavelength range 300 nm to 420 nm) 

0.55 W/m² @ 340 nm 

Black panel thermometer 
(Controlled temperature °C) 

63 °C ± 3 °C 

Humidity (%) 50 % ± 5 % 

Cycle condition 
48 min light, 

12 min water spray with light 

Total duration 300 h 
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2.5.6.2 Judgement criteria for test results 
 
When test specimen being conducted as per 2.5.6.1 the judging criteria shall follow 2.5.6.2.1 
and 2.5.6.2.2. 
 
2.5.6.2.1 Visual judgement  
 
When judging the test specimens visually based on MS ISO 105-A02, the acceptable 
discolouration rating is at a minimum of scale 3 and free from any abnormalities.   
 
2.5.6.2.2  Colour difference measurement  
 
Measure the colour difference ΔE* and lightness difference ΔL* between specimens before 
and after test with the colourimeter/colour difference meter using the CIELAB colourimeter 
system (L*a*b* colourimetric system). 
 
The grades for colour difference are shown in Table 2. The acceptable colour difference 
rating shall be at minimum of grade 3. 

 
Table 2. Colour difference 

 

Grade Colour difference (ΔE*) 

5 ≤ 0.7 

4 0.8 to 2.0 

3 2.1 to 4.0 

2 4.1 to 7.0 

1 ≥ 7.1 

 
2.5.7 Adhesion for coated surface  
 
2.5.7.1  Test condition and conditioning of the test specimen 
 
The test shall be conducted based on ISO 2409 or JIS K 5600-5-6. Illustration for positioning 
of adhesive tape shown in Figure 3. 
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a) Position of adhesive tape with respect to grid 

 
 

 
b) Position immediately prior to removal from grid 

 
Key 
 
1 tape 
2 coating 
3 cuts 
4 substrate 
a smoothed down 
b direction of removal 

 
 

Figure 3.  Positioning of adhesive tape 
 
 

2.5.7.2  Evaluation and expression of results 
 
In Table 3, a six-step classification is given. The first three steps are satisfactory for general 
purposes and are to be used when a pass/fail assessment is required. 
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Table 3. Classification of test results 
 

 
 

Classification 

 
 

Description 

Appearance of surface of 
cross-cut area from which 

flaking has occurred 
 

(Example for six parallel cuts) 

0 
The edges of the cuts are completely 
smooth; none of the squares of the 
lattice is detached. 

-- 

1 

Detachment of small flakes of the 
coating at the intersections of the cuts. A 
cross-cut area not greater than 5 % is 
affected. 

 

2 

The coating has flaked along the edges 
and/or at the intersections of the cuts. A 
cross-cut area greater than 5 % but not 
greater than 15 % is affected. 

 

3 

The coating has flaked along the edges 
of the cuts partly or wholly in large 
ribbons, and/or it has flaked partly or 
wholly on different parts of the squares. 
A cross-cut area greater than 15 % but 
not greater than 35 % is affected. 

 

4 

The coating has flaked along the edges 
of the cuts in large ribbons and/or some 
squares have detached partly or wholly. 
A cross-cut area greater than 35% but 
not greater than 65 % is affected.  

5 
Any degree of flaking that cannot even 
be classified by classification 4. 

- 

 
 
2.5.8 Wear resistance test 
 
2.5.8.1  Type of specimen/sample 
 
Test specimen shall be only on the plastic part. 
 
2.5.8.2 A specimen shall be tested according to the condition shown in Table 3, Figure 3 
and Figure 4. The wear condition of the specimen shall be evaluated in accordance with the 
criteria in Table 4. More than 3 specimens shall be tested. In those result, minimum of class 3 
is acceptable. 
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Table 3. Test condition 
 

Items Condition 

Load 4.9 N ± 0.1 N including wear head 

Stroke 100 mm ± 5 mm 

Speed 30 cycles/min 

Name of canvas Style JIS #10 

Shape of wear head 
The shape is shown in Figure 3. 
Head is covered with the canvas 

Test equipment Shown in Figure 4 

Cycles 500 

 

   
 

Figure 3. Shape of wear head, test equipment 
 
 

 
 

Figure 4. Crank type sample holder slide mechanism 
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Table 4. Criteria of wear resistance 
 

Class Condition of wear 

5 No visible wear 

4 Slight mark of wear or change of gloss 

3 
Visible wear, but not different appearance change with non-wear area 
such as the gap between wear-area and non-wear area and whitening on 
the wear area 

2 
Visible wear with deterioration of appearance such as grain looseness 
and whitening 

1 Excessive wear, appearing material of next layer 

 
2.5.9 Visual inspection test 
 
2.5.9.1  With the mirror illuminated with a lamp of intensity 500 lux, and observed from a 
distance of about 500 mm at an angle of 45°, no bubbles, cracks or other flaws on the mirror 
surface shall be visible. 
 
2.5.9.2 For plated metal parts, the significant surface of the plated article shall be free from 
clearly visible plating defects such as blisters, pits, roughness, cracks or unplated areas and 
shall not be stained or discoloured. The plated article shall be clean and free from damage.  
 
2.5.9.3 Painted metal parts shall have coatings which are uniform in colour and which cover 
the metal surfaces uniformly, completely and free from painting defect. 
 
2.5.9.4 Rubber parts shall have no cracks or other visible flaws. 
 
2.5.9.5 Plastics parts shall have uniformity of colour and shall be free from cracks, burrs or 
other visible flaws. 
 
 

2.6 Conformity of production 
 
2.6.1 Any rear view mirror approved pursuant to this standard shall be so manufactured as 
to conform to the type approved by meeting the requirements in 2.3 until 2.5 unless specified 
and agreed by the authorised certification body. 
 
2.6.2 Manufacturers are required to have a minimum of compliance to Quality Management 
System certification. 
 
2.6.3 For control of conformity of production refer to Annex C. 
 
2.6.4 The third party certification scheme is responsible for seeking and examining 
objective evidence to verify conformity and effectiveness of processes, product and system. 
The personnel role is to identify non-conformities and opportunities for improvement and 
where necessary request for corrective and preventive action.  
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SECTION THREE: INSTALLATION OF REAR VIEW MIRRORS 
 
 

3.1 Terms and definitions 
 
3.1.1 type of vehicle as regards rear view mirrors  
 
Vehicles which are identical in respect of the following basic features: 
 
a) the geometrical features of the vehicle, liable to influence the installation of rear view 

mirrors; and 
 
b) the positions and types of rear view mirror specified. 
 
 

3.2 Requirements 
 
3.2.1 The vehicle shall meet the following requirements: 
 
3.2.1.1 The rear view mirrors installed on the vehicle shall be of category L type approved 
under this standard.  
 
3.2.1.2 The approval mark shall be clearly legible and be indelible. 
 
3.2.1.3 Rear view mirrors shall be fixed in such a way that they remain steady under normal 
conditions of use. 
 
3.2.2 Number 
 
All two and three wheeler vehicles shall be fitted with two rear view mirrors, one on the left 
and one on the right of the vehicle. 
 
3.2.3 Position 
 
Rear view mirrors shall be mounted or adjusted in such a way that the distance of the centre 
of the reflective surface, as measured in a horizontal plane, is at least 280 mm outward from 
the longitudinal vertical plane passing through the centre of the steering head of the vehicle. 
Before the measurement, the handlebar shall be placed in the straight ahead position and the 
mirrors shall be adjusted to their normal position. 
 
3.2.4 Adjustment 
 
Rear view mirrors shall be such that the driver can adjust them in the normal driving position. 
 
 

3.3 Test report 
 
If the vehicle type submitted for approval meets the requirements of 3.2 of this standard, test 
report shall be issued. 
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3.4 Conformity of production 
 
3.4.1 Any vehicle approved pursuant to this standard shall be so manufactured as to 
conform to the type approved by meeting the requirements in 3.2 by accredited laboratory. 
 
3.4.2 Installation manufacturers are required to have a minimum of compliance to Quality 
Management System certification. 
 
3.4.3 The third party certification scheme is responsible for seeking and examining 
objective evidence to verify conformity and effectiveness of processes, product and system. 
The personnel role is to identify non-conformities and opportunities for improvement and 
where necessary request for corrective and preventive action.  
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Annex A 
(informative) 

 
 

Procedure for determining the radius of curvature "r" of a mirror's  
reflecting surface 

 
 

A.1 Measurements 
 
A.1.1 Equipment 
 
The "spherometer" described in Figure A.1 is used. 
 
A.1.2 Measuring points 
 
A.1.2.1 The principal radii of curvature should be measured at 3 points situated as close as 
possible to positions at 1/3, 1/2 and 2/3 of the distance along the arc of the reflecting surface 
contained in a plane parallel to the greatest dimension of the mirror and passing through its 
centre and of the arc perpendicular to it. 
 
A.1.2.2 Where, because of mirror size, it is impossible to obtain measurement in the 
directions defined in A.1.2.1, the technical departments responsible for the tests should take 
measurements at this point in two perpendicular directions as close as possible to those 
prescribed above. 
 
A.2 Calculation of the radius of curvature "r" expressed in mm is calculated using the 
formula: 
 

 
 

Where rp1 is the radius of curvature of the first measuring point, rp2 at the second and rp3 at the 
third. 
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Key 
 
X1 and X2 = √1 000  = 31.62 ± 0.05 
 

Figure A.1. Spherometer 
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Annex B 
(informative) 

 
 

Test method for determining reflectivity 
 
 

B.1 Terms and definitions 
 
B.1.1 CIE standard illuminant A 
 
Spectral tristimulus values are shown in Table B.1. 
 

Table B.1. Spectral tristimulus values 
 

λ  ( λ ) 
600 1.062 2 

620 0.854 4 

650 0.283 5 
 
B.1.2 CIE standard source A 
 
Gas-filled tungsten filament lamp operating at a correlated colour temperature of 
T68 = 2 855.6 K. 
 
B.1.3 CIE 1931 standard colourimetric observer 
 
Receptor of radiation whose colourimetric characteristics correspond to the spectral 

tristimulus values  (λ),  (λ),  (λ) (see table B.1). 
 
B.1.4 CIE spectral tristimulus values  
 
Tristimulus values of the spectral components of an equi-energy spectrum in the CIE (XYZ) 
system. 
 
B.1.5 Photopic vision 
 
Vision by the normal eye when it is adapted to levels of luminance of at least several 
candelas per square meter.  
 
NOTE: Definitions taken from CIE Publication 50 (45), International Electronical Vocabulary, Group/45: lighting. 

 
 

B.2 Apparatus 
 
B.2.1 General 
 
B.2.1.1 The apparatus should consist of a light source, a holder for the test sample, a 
receiver unit with a photodetector and an indicating meter (see Figure B.1) and a means of 
eliminating the effects of extraneous light. 
 
B.2.1.2 The receiver may incorporate a light-integrating sphere to facilitate measuring the 
reflectance of non-flat (convex) mirrors (see Figure B.2). 
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B.2.2 Spectral characteristics of light source and receiver 
 
B.2.2.1 The light source should consist of a CIE standard source A and associated optics to 
provide a near-collimated light beam. A voltage stabiliser is recommended to maintain a fixed 
lamp voltage during instrument operation. 
 
B.2.2.2 The receiver should have a photodetector with a spectral response proportional to 
the photopic luminosity function of the CIE (1931) standard colourimetric observer (see table 
B.2). Any other combination of illuminant-filter-receptor giving the overall equivalent of CIE 
standard illuminant A and photopic vision may be used. When an integrating sphere is used in 
the receiver, the interior surface of the sphere should be coated with a matt (diffusive) 
spectrally non-selective white coating. 
 
B.2.3 Geometric conditions 
 
B.2.3.1 The angle of the incident beam (0) should preferably be 0.44 rad ± 0.09 rad 
(25º ± 5º) from the perpendicular to the test surface and should not exceed the upper limit of 
the tolerance (i.e. 0.53 rad or 30º). The axis of the receptor should make an angle (0) with this 
perpendicular equal to that of the incident beam (see Figure B.1). The incident beam upon 
arrival at the test surface should have a diameter of not less than 19 mm. The reflected beam 
should not be wider than the sensitive area of the photodetector, should not cover less than 
50 % of such area, and as nearly as possible should cover the same area segment as used 
during instrument calibration. 
 
B.2.3.2 When an integrating sphere is used in the receiver section, the sphere should have 
a minimum diameter of 127 mm. The sample and incident beam apertures in the sphere wall 
should be of such a size as to admit the entire incident and reflected light beams. The 
photodetector should be located so as not to receive direct light from either the incident or the 
reflected beams. 
 
B.2.4 Electrical characteristics of the photodetector-indicator unit  
 
The photodetector output as read on the indicating meter should be a linear function of the 
light intensity on the photosensitive area. Means (electrical and/or optical) should be provided 
to facilitate zeroing and calibration adjustments. Such means should not affect the linearity or 
the spectral characteristics of the instrument. The accuracy of the receptor-indicator unit 
should be with ± 2 % of full scale or ± 10 % of the magnitude of the reading, whichever is the 
smaller. 
 
B.2.5 Sample holder 
 
The mechanism should be capable of locating the test sample so that the axes of the source 
arm and receptor are intersect at the reflecting surface. The reflecting surface may lie within 
or at either face of the mirror sample, depending on whether it is a first-surface, second-
surface, or prismatic flip type mirror. 
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B.3 Procedure 
 
B.3.1 Direct calibration method 
 
B.3.1.1 In the direct calibration method, air is used as the reference standard. This method 
is applicable for those instruments which are so constructed as to permit calibration at the 
100 % point by swinging the receiver to a position directly on the axis of the light source (see 
Figure B.1). 
 
B.3.1.2 It should be desired in some cases (such as when measuring low-reflectivity 
surfaces) to use an intermediate calibration point (between 0 % and 100 % on the scale) with 
this method. In these cases a neutral density filter of known transmittance should be inserted 
in the optical path, and the calibration control should then be adjusted until the meter reads 
the percentage transmission of the neutral density filter. This filter should be removed before 
making reflectivity measurements. 
 
B.3.2 Indirect calibration method 
 
The indirect calibration method is applicable for those instruments with fixed source and 
receiver geometry. A properly calibrated and maintained reflectance standard is required. 
This reference standard should preferably be a flat mirror with a reflectance value as near as 
possible to that of the test samples. 
 
B.3.3 Non-flat (convex) mirror measurement 
 
The measurement of the reflectance of non-flat (convex) mirrors requires the use of 
instruments which incorporate an integrating sphere in the receiver unit (see Figure B.2). If 

the instrument indicating meter indicates, ne divisions with a reference standard mirror of E 

percent reflectance, then, with a mirror of unknown reflectance, nx divisions will correspond to 
a reflectance of X percent, given by the formula: 
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Figure B.1. Generalised reflectometer showing geometries for the  

two calibration methods 
 
 

 
 

Figure B.2.  Generalised reflectometer, incorporating an  
integrating sphere in the receptor 
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Table B.2.  Spectral tristimulus values for the CIE 1931 standard 
colorimetric observer

a
 

 

Λ 
(nm)  (λ)  (λ)  (λ) 

380 0.001 4 0 0.006 5 

390 0.004 2 0.000 1 0.020 1 

400 0.014 3 0.000 4 0.067 9 
410 0.043 5 0.001 2 0.207 4 

420 0.134 4 0.004 0 0.645 6 
430 0.283 9 0.011 6 1.385 6 

440 0.348 3 0.023 0 1.747 1 

450 0.336 2 0.038 0 1.772 1 

460 0.290 8 0.060 0 1.669 2 
470 0.195 4 0.091 0 1.287 6 
480 0.095 6 0.139 0 0.813 0 

490 0.032 0 0.208 0 0.465 2 
500 0.004 9 0.323 0 0.272 0 

510 0.009 3 0.503 0 0.158 2 
520 0.063 3 0.710 0 0.078 2 
530 0.165 5 0.862 0 0.042 2 

540 0.290 4 0.954 0 0.020 3 
550 0.433 4 0.995 0 0.008 7 

560 0.594 5 0.995 0 0.003 9 

570 0.762 1 0.952 0 0.002 1 
580 0.916 3 0.870 0 0.001 7 

590 1.026 3 0.757 0 0.001 1 
600 1.062 2 0.631 0 0.000 8 

610 1.002 6 0.503 0 0.000 3 

620 0.854 4 0.381 0 0.000 2 

630 0.642 4 0.265 0 0.000 0 

640 0.447 9 0.175 0 0.000 0 
650 0.283 5 0.107 0 0.000 0 

660 0.164 9 0.061 0 0.000 0 
670 0.087 4 0.032 0 0.000 0 

680 0.046 8 0.017 0 0.000 0 

690 0.022 7 0.008 2 0.000 0 
700 0.011 4 0.004 1 0.000 0 

710 0.005 8 0.002 1 0.000 0 
720 0.002 9 0.001 0 0.000 0 

730 0.001 4 0.000 5 0.000 0 
740 0.000 7 0.000 2

b
 0.000 0 

750 0.000 3 0.000 1 0.000 0 

760 0.000 2 0.000 1 0.000 0 

770 0.000 1 0.000 0 0.000 0 

780 0.000 1 0.000 0 0.000 0 

 
a
  Abridged table. The values of  (λ) = V (λ) are rounded off to four decimal 

places. 
 
b
  Changed in 1966 (from 3 to 2). 
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B.4 Explanatory figure 

 
 
Key 
 
C  receiver 
D diaphragm 
E window of entry 
F window of measurement 
L lens 
M object window 
S light source 
(S) integrating sphere 

 
 

Figure B.3. Example of device for measuring the reflection factor  
of spherical mirrors 
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Annex C 
(informative) 

 
 

Control of the conformity of production 
 
 

C.1 Terms and definitions 
 
C.1.1 type of deflection system 
 
A given combination of axes, swivel points and other articulating mechanisms which ensures 
deflection of the rear view mirror in the direction of impact concerned. 
 
 

C.2 Tests 
 
Rear view mirrors should be subjected to the following tests. 
 
C.2.1 Reflecting surface 
 
C.2.1.1 Verification of the nominal radius of curvature, pursuant to the requirements of A.2 
of this standard. 
 
C.2.1.2  Measurement of the differences between radii of curvature pursuant to the 
requirements of 2.4.2.2 of this standard. 
 
C.2.2 Deflection system impact test pursuant to the requirements of 2.5.1 of this standard. 
 
 

C.3 Frequency and results of tests 
 
C.3.1 Verification of the nominal radius of curvature and measurement of the differences 
between radii of curvature.  
 
C.3.1.1 Frequency  
 
Manufacturers and assemblers should agree based on mutual understanding. 
 
C.3.1.2 Results 
 
All measurement results should be recorded. The maximum difference values prescribed in 
2.4.2.2 of this standard should be complied with. 
 
C.3.2 Impact test 
 
C.3.2.1 Frequency 
 
Manufacturers and assemblers should agree based on mutual understanding. 
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C.3.2.2 Results 
 
All results should be recorded. The provisions of 2.5.1 of this standard should be complied 
with. 
 
C.3.3 Selection of samples 
 
Manufacturers and assemblers should agree based on mutual understanding. 
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Annex D 
(informative) 

 
 

Comparison table between MS 932:2014 and 
UN Regulation No. 81:1989 

 
 

No Item 
MS 932: 

2014 

UN 
Regulation 

No. 81: 
1989 

a) Specification for rear view mirrors 

1. Scope  √* √ 

2. Definitions - Rear view mirror √ √ 

3. Definitions - Rear view mirror type √ √ 

4. Definitions - class of rear view mirrors √ √ 

5. Definitions - “r” √ √ 

6. Definitions - Principal radii of curvature at one point 
obtained on the reflecting surface (ri) and (r'i) 

√ √ 

7. Definitions - Radius of curvature at one point on the 
reflecting surface (rp) 

√ √ 

8. Definitions - Centre of the mirror √ √ 

9. Definitions - Radius of curvature of the constituent parts 
of the rear view mirror 

√ √ 

10. Definition - Class of rear view mirror √ - 

11. Application for approval - √ 

12. Marking  √* √ 

13. Approval - √ 

14. General requirements  √* √ 

15. Special specifications - Dimensions  √* √ 

16. Special specifications - Reflecting surface and 
coefficient of reflection 

 √* √ 

17. Test - Impact test √ √ 

18. Test - Bending test on the holder fixed to the stem √ √ 

19. Test - Plating and painting tests √ - 

20. Test - Vibration resistance test √ - 

21. Test - Push-pull test √ - 

22. Test - Accelerated weathering test √ - 

23. Test - Adhesion for coated surface √ - 

24. Test - Wear resistance test √ - 

25. Test - Visual inspection test √ - 

26. Conformity of production  √* √ 

27. Penalties for non-conformity of production - √ 

28. Modification and extension of approval of a type of rear 
view mirror 

- √ 

29. Production definitely discontinued - √ 
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Comparison table between MS 932:2014 and 
UN Regulation No. 81:1989 (continued) 

 
 

No Item MS 932: 
2014 

UN 
Regulation 

No. 81: 
1989 

b) Installation of rear view mirrors 

30. Definition   √* √ 

31. Application for approval - √ 

32. Approval - √ 

33. Requirements   √* √ 

34. Requirements - Number   √* √ 

35. Requirements - Position / site √ √ 
36. Requirements - Adjustment √ √ 

37. Test report √ - 

38. Conformity of production   √* √ 

39. Penalties for non-conformity of production - √ 

40. Modification and extension of approval of the vehicle 
type 

- √ 

41. Production definitely discontinued - √ 

42. Names and addresses of technical services responsible 
for conducting approval tests and of administrative 
departments 

- √ 

*   Subclause MS 932:2014 not identical with UN Regulation No. 81:1989  
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