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FOREWORD 

 
 
This Malaysian Standard was developed by the Technical Committee on Paints and 
Varnishes under the authority of the Chemical and Materials Industry Standards Committee. 
 
This standard corresponds to ISO 11998:1998, 'Paints and varnishes - Determination of wet-
scrub resistance and cleanability of coatings' published by the International Organization for 
Standardization (ISO) with the following modifications: 
 
a) Footnote 2 under sub-clause 6.4 was deleted, as it is not necessary. 
 
b) Footnote 3 under sub-clause 6.5 was deleted, as it is not necessary. 
 
MS 133 series consist of many parts under the general title 'Methods of test for paints and 
varnishes'. Part F consists of the following parts: 
 
Part F2: Resistance to humidity under condensation conditions 
Part F4: Resistance to continuous salt spray 
Part F5: Determination of light fastness of paints for interior use exposed to artificial light 
sources 
Part F6: Resistance to natural weathering 
Part F7: Determination of resistance to water (water immersion method) 
Part F8: Resistance to accelerated weathering, xenon arc method 
Part F9: Washability 
Part F10: Determination of resistance to cathodic disbonding of coatings for use in marine 
environments  
Part F11: Determination of resistance to cathodic disbonding of coatings for use on land-
based buried structures 
Part F12: Determination of resistance to neutral salt spray (fog) 
Part F13: Determination of resistance to filiform corrosion on steel substrates 
Part F14: Artificial weathering and exposure to artificial radiation - Exposure to filtered xenon-
arc radiation 
Part F15: Determination of resistance to humidity (intermittent condensation) 
Part F16: Exposure of coatings to artificial weathering - Exposure to fluorescent UV and water 
Part F17: Determination of wet-scrub resistance and cleanability of coatings 
Part F18: Determination of resistance to corrosion under a wet (salt fog)/dry/humidity cycle 
Part F19: Determination of resistance to corrosion under a wet (salt fog)/dry/humidity/UV light. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
 
NOTE.   MOD on the front cover indicates a modified standard i.e. a standard adapted from an International Standard 
with permitted technical deviations, which are clearly identified and explained.  The changes in structure are 
permitted provided that the altered structure permits easy comparison of the content of the two standards.  Modified 
standards also include the changes permitted under identical correspondence. 
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METHODS OF TEST FOR PAINTS AND VARNISHES:  
PART F17: DETERMINATION OF WET-SCRUB RESISTANCE AND 

CLEANABILITY OF COATINGS 

 
 
1. Scope 
 
The ability of coatings to withstand wear caused by repeated cleaning operations and to resist 
permanent blemishing by stains is an important consideration both from a practical point of 
view and when comparing and rating such coatings. This Malaysian Standard specifies an 
accelerated method for the determination of wet-scrub resistance. With regard to the 
cleanability of coatings, only the method is specified and not the soiling agents.  
 
NOTE.  Since these properties depend not only on the quality of a coating but also on the substrate, the method of 
application, the drying conditions and other factors, the results obtained are not directly transferable to actual 
practice. In this standard the evaluation of the coating is based on a defined substrate, a fixed application method, 
specified drying conditions and a defined method of wet scrubbing. 

 

 
2.  Referenced documents 
 
The following referenced documents contain provisions which, through reference in this text, 
constitute provisions of this part of Malaysian Standard. For dated references, where there 
are subsequent amendments to, or revisions of, any of these publications do not apply. 
However, parties to agreements based on this Malaysian Standard are encouraged to 
investigate the possibility of applying the most recent editions of the referenced documents.  
For undated references, the latest edition of the publication referred to applies. 
 
MS 133: Part A1      Methods of test for paints and varnishes: Part A1: Sampling of products 
in liquid or paste form  
 
MS 133: Part A2     Methods of test for paints and varnishes: Part A2: Examination and 
preparation of samples for testing  
 
MS 133: Part C5     Methods of test for paints and varnishes: Part C5: Determination of film 
thickness  
 

MS 133: Part A14    Methods of test for paints and varnishes and their raw materials: Part 
A14: Temperatures and humidities for conditioning and testing  
 
MS 510 Specification for water for laboratory use 
 
 

3. Definitions 
 
For the purposes of this Malaysian Standard, the following definitions apply. 
 
3.1 Cleanability 
 
The ability of a dry coating film to withstand penetration by soiling agents and to be freed from 
them through the cleaning process without removing more than a defined film thickness. 
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3.2  Scrub cycle 
 
One reciprocal movement of the scrub pad over the full stroke length in both directions. 
 
3.3 Stroke length 
 
The total distance, end to end, traversed by the scrub pad in a scrub testing machine. 
 
3.4 Wet-scrub resistance 
 
The ability of a dry coating film to sustain less than a specified loss in film thickness, averaged 
over a defined area, when exposed to 200 wet-scrub cycles. 
 
 

4. Principle 
 
The test coating is applied to a test panel using a film applicator at the specified gap 
clearance. After drying and conditioning, the coated panel is weighed and subjected to 200 
wet-scrub cycles in a scrub testing machine. It is then washed, dried and weighed again to 
determine its loss in mass, from which the mean loss in film thickness is calculated. 
 
For the determination of cleanability, soiling agents are applied to similarly prepared coated 
panels. The soiling agents specified are left in contact with the coating film for a specified time. 
The coated, soiled panels are then subjected to 200 wet-scrub cycles. 
 
Through comparison of the mean loss in film thickness with a specified value, as agreed 
between interested parties, the coating can be rated in wet-scrub resistance classes. 
 
When the applied soiling agent is observed to be removed and the coating is wet-scrub 
resistant, the coating is said to be cleanable in terms of the soiling agent used. 
 
 

5. Reagents 

 
5.1 Washing liquid 
 
Use a 2.5 g/L solution of sodium n-dodecylbenzenesulfonate in water of grade 3 purity as 
defined in MS 510. The solution shall be allowed to stand before use until all air-bubbles and 
foam have dissipated. 
 
5.2  Soiling agents 
 
The soiling agents and manner of application shall be agreed between the interested parties. 
 
 

6. Apparatus 

 
6.1  Test panel1), made of PVC film free of migration-susceptible chemical plasticisers, of 
sufficient rigidity to ensure a flat surface, impervious to and unaffected by water or aliphatic 
organic solvents and of nominal thickness 0.25 mm, 430 mm long and not less than 80 mm 
wide. 
 
1) Suitable plasticised PVC film can be obtained from the Leneta Co. 
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Other types of plastic film may be used where the coating contains solvent which may 
adversely affect the PVC film. If the coating delaminates before or during the test, another, 
more suitable substrate shall be used. 
 
6.2  Film applicator (preferably an automatic film applicator), used at an application 
speed of 10 mm/s to 15 mm/s and fitted with a doctor blade with an appropriate gap 
clearance and a gap width of at least 60 mm. 
 
6.3  Wet-scrub tester apparatus, a reciprocating scrub testing machine with an effective 

stroke length of (300  5) mm and operating at approximately (37  2) scrub cycles per 
minute shall be used. A counter for recording the number of scrub cycles shall be provided. 
 
6.4  Scrub pad holder, consisting of a metal plate fitted with pins to hold the abrasive 
pad. A mounting device with elongated holes is loosely fitted on the top of the plate (see 
Figure 1). 
 
The mass of the scrub pad holder and the supporting mechanism which exerts a downward 

force on the test panel shall be (135  1) g. 
 
6.5  Abrasive pad, of non-woven plastic material, with embedded abrasive, measuring 

(90  0.5) mm x (39  0.5) mm. A new abrasive pad shall be used for every test. 
 
6.6  Analytical balance, shielded from draughts, capable of weighing the test panel with 
applied coating to an accuracy of 1 mg. 
 
6.7  Straight-edge ruler, with 0.5 mm divisions. 
 
 

7. Sampling 
 
Take a representative sample of the coating to be tested, as described in MS 133: Part A1. 
 
Examine and prepare the sample, as described in MS 133: Part A2. 
 
 

8. Procedure 
 
8.1  Film application 
 
8.1.1  Using the film applicator, make a draw-down of the prepared sample of coating 
material on the test panel to achieve an even film at least 10 mm longer than the stroke length 
(see 3.3). 
 
Ensure the gap clearance is sufficient that the resulting dry film is of such a thickness that, 
after 200 wet-scrub cycles, the substrate is not exposed. 
 
8.1.2  For the determination of wet-scrub resistance, dry the film in a standard atmosphere, 
as defined in MS 133: Part A14, for the specified period. Weigh the test panel with the dried 
coating film (rolled up to fit onto the balance, where possible) to the nearest 1 mg. 
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8.1.3  Either prepare panels for the determination of cleanability at the same time as for the 
determination of wet-scrub resistance, or use one half of a panel for cleanability and the other 
half for wet-scrub resistance (see note). Dry the film in a standard atmosphere, as defined in 
MS 133: Part A14, for the specified period. Apply the specified soiling agents (see 5.2) in the 
manner agreed 24 h before completion of the drying period. 
 
NOTE. Duplicate panels are best prepared by using a standard panel measuring 165 mm x 430 mm and making a 
draw-down approximately 150 mm wide. After drying, the panel may then be cut in half lengthwise. 
 
8.2  Wet-scrub resistance 
 
8.2.1  Place the test panel with the applied coating film in the base pan of the scrub testing 
machine on a float glass support and hold it down with clamps (see Figure 2), but not so tight 
as to cause warping of the test panel. 
 
8.2.2  Spread the washing liquid with a soft paint brush on the surface of the coating. Leave 
the liquid in contact with the coating for 60 s. 
 
8.2.3  Ensure that the transporting threads are parallel to the surface of the test panel and 
that the mounting device is not in contact with the scrub pad holder (see Figure 3). 
 

8.2.4  Saturate the abrasive pad with washing liquid to a final mass of (4  0.5) g. Place the 
abrasive pad on the scrub pad holder and in contact with the coating film. The unprinted side 
of the pad shall be the side in contact with the coating during the test. 
 
8.2.5  Start the scrub testing machine and run for exactly 200 cycles. The excess washing 
liquid applied with the brush will be removed within the first cycle. 
 
8.2.6  Detach the test panel from the machine and the float glass support, rinse it 
immediately with tap water, and leave it to dry to constant mass in the same standard 
atmosphere already used in 8.1. 
 
8.2.7  Record the residual dry mass of the test panel and coating film to the nearest 1 mg. 
 
8.3  Cleanability 
 
8.3.1 Carry out the procedure as specified in 8.2.1 to 8.2.5. 
 
8.3.2 Detach the test panel from the machine and float glass support, rinse immediately 
with tap water, and leave it to dry for the same time and under the same conditions as the test 
panel for the determination of wet-scrub resistance (see 8.2.6). 
 
8.3.3 Visually compare the scrubbed area where the soiling agents were applied with the 
scrubbed area on a duplicate panel or on the other half of the same panel (see 8.1.3). 
 
 

9. Expression of results 
 
9.1 Calculation of the loss in coating mass 
 
9.1.1 Area traversed by the scrub pad 
 
The area A, in square metres, traversed by the scrub pad is given by 
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where, 
 
S  is the stroke length, in millimetres (see 3.3); and 
 
W is the width, in millimetres, of the abrasive pad. 
 
The width shall be obtained by determining, to the nearest 0.5 mm, the average width of the 
abrasive pad or of the scrubbed area on the coated panel by means of a straight-edge ruler 
(6.7). 
 
9.1.2 Loss in coating mass 
 
The mean loss in coating mass per unit area L, in grams per square metre, is given by 

where, 
 
A  is the area, in square metres, traversed; 
 
m1 is the initial mass, in grams, of the test panel and dry coating film;  and 
 
m2  is the mass, in grams, of the test panel and dry coating film after 200 scrub cycles. 
 
9.2  Calculation of mean loss in film thickness 
 
The mean loss in dry-film thickness Ldft, in micrometres, may then be calculated from the 
following equation: 

 
where, 
 

nv  is the non-volatile density, in grams per millilitre, of the coating, determined in 
accordance with Appendix A;  and 

 
A, m1, m2 and L   are as defined in 9.1.1 and 9.1.2. 
 
9.3 Assessment of wet-scrub resistance 
 
The mean loss in film thickness is determined in micrometres. This value is compared with 
the specified maximum loss in dry film thickness to rate the coating. 
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9.4 Assessment of cleanability 
 
When no more than the specified film thickness is removed, there shall be no discernable 
visual difference between the areas where soiling agents were applied and the scrubbed area 
on a duplicate panel or on the other half of the same panel. 
 
If the soiling agent is not removed totally, the coating can be rated visually in cleanability 
classes in accordance with another suitable standard. 
 
 

10. Precision 
 
10.1 General 
 
The results given below are taken from an inter-laboratory study done in Japan during 1997. 
The tests were performed on a cross-linking type emulsion, at a dry-film thickness of 

approximately 65 m, with three different batches of abrasive pad and the drying conditions 

used were: (20  1) °C and (65  5) % RH.  
 
10.2 Repeatability 
 
The difference between results obtained by the same operator within a short time interval 
with the same apparatus under constant operating conditions on identical test material gives 
a repeatability confidence interval, at the 95 % confidence level, of 
 

 average (m)  18 %  
 
10.3 Reproducibility 
 
The difference between results obtained by different operators working in different 
laboratories on identical test material gives a reproducibility confidence interval, at the 95 % 
confidence level, of 
 

 average (m)  30 %  
 
 

11. Test report 
 
The test report shall contain at least the following information: 
 
a) all details necessary to complete identification of the product tested; 
 
b) a reference to this Malaysian Standard i.e. MS 133: Part F17; 
 
c) the drying time if other than standard atmosphere defined in MS 133: Part A14; 
 
d) the results of the wet-scrub resistance test; 
 
e) where required, the results of the cleanability test (cleanable or not cleanable) in 

respect of each soiling agent used; 
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f) the loss in coating mass per unit area and the density of the dry coating, if required; 
 
g) any deviation, by agreement or otherwise, from the specified procedures; 
 
h) the person who conducted the test; 
 
i) the laboratory where the test was performed;  and 
  
j) the date of the test. 
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Dimensions in millimetres 

 
Key 
1 Mounting device 
2 Pins 

 
Figure 1.  Scrub pad holder 
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Key 
1 Test panel 
2 Paints coating 
3 Float glass 
4 Base pan 
5 Clamp 

Figure 2.  Test panel clamping arrangement 
 
 
 
 
 

Key 
1 Mounting device 
2 Pad holder 
3 Abrasive pad 
4 Transporting thread 
 

Figure 3.  Mounting of abrasive-pad holder 
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Appendix A 
(normative) 

 
Determination of non-volatile density of coating 

 
 

A1.  Procedure 
 
A1.1 Determine the surface area, to the nearest square millimetre, and the mass, to the 
nearest 1 mg, of an uncoated test panel. 
 
A1.2 Mark out four to six test areas in the middle of the test panel. These areas shall 
coincide with the area to which the coating is going to be applied (see Figure A1). 
 
A1.3 Determine the average panel thickness in the test areas, with a suitable instrument, 

to the nearest 1 m. Methods in MS 133: Part C5 may be used. 
 
A1.4 Coat the test panel on the unmarked side with the coating material under test. Dry 
this panel in the same way as the panel(s) prepared for wet-scrub resistance testing. 
 
A1.5 Cut or punch out the marked test areas from the coated test panel. Determine the 
mass and the film thickness of each of these test pieces. 
 
NOTE.  A pipe with one end sharpened can be used as a punch. To prevent the test panel from tearing during 
punching, sheets of paper can be placed on each side of the panel. 

 
 

A2. Calculation of the mass of the uncoated test pieces 
 
Calculate the average mass m2 of the uncoated test pieces, in grams, using the following 
equation: 

 
where, 
 
m1 is the mass of the uncoated test panel, in grams; 
 
A1  is the area of the uncoated test panel, in square millimetres;  and 
 
A2  is the average area of the uncoated test pieces, in square millimetres. 
 
 

A3. Calculation of the density of the dried film on each test piece 
 

Calculate the density of the dried film on each test piece nvx, in grams per millilitre, using the 
following equation: 
 
 

1

21
2
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where, 
 
m2  is the average mass of the uncoated test pieces, in grams; 
 
mx  is the mass of the coated test piece, in grams; 
 
d1 is the average film thickness of the uncoated test pieces, in millimetres; 
 
dx is the film thickness of the coated test piece, in millimetres;  and 
 
A2  is the average area of the uncoated test pieces, in square millimetres. 
 

 
A4. Calculation of the average density of the dried film on the test 
pieces 
 

Calculate the average density of the dried film nv, in grams per millilitre, using the following 
equation: 

 
where x is the number of test pieces. 
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Key 
1 Test panel 
2 Area where coating is to be applied 
3 Test areas 
 

Figure A1.  Location of test areas 
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