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Foreword

This Malaysian Standard was developed by the Working Group on Coated Sheet Products
under the authority of the National Standards Committee on Metallic Materials and Semi-
Finished Products (NSC P).

Major modifications in this revision are as follows;

a) Title of this Malaysian Standard was changed to “Prefinished Flat Steel Products for
Interior/Exterior Building Applications-Performance Requirements”

b) Corrosivity category C2 and C3 shall be carried out according to salt spray test while
corrosivity category for C4 and C5 shall be carried out according to either salt spray test
or cyclic corrosion test.

This Malaysian Standard cancels and replaces MS 2383: 2011, Prefinished/prepainted sheet
metal products for interior/exterior building applications - Performance requirements.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Prefinished flat steel products for interior/exterior building applications -
Performance requirements
(First revision)

1 Scope
This Malaysian Standard specifies performance requirements for continuously organic

coated/laminated flat steel product and that are intended for fabrication into products for use in
the construction or finishing of buildings.

This standard classifies prefinished flat steel products into six types according to their
performance, in respect to durability and aesthetics, in environments of varying severity.

NOTES:

1. Advice and recommendations on information to be supplied by the purchaser at the time of enquiry
or order are contained in the purchasing guidelines set out in Annex A.

2. The performance of a coating will be dependent on the corrosion resistance of the substrate in the
particular environment and on climatic influences that directly affect the coating. Such influences
include solar radiation and the presence of water vapour (see Annex B).

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

ISO 2818, Paints and varnishes - Determination of gloss value at 20 °C, 60 "C and 85 °C

ISO 1518-1, Paints and varnishes - Determination of scratch resistance - Part 1: Constant-
loading method

ISO 2409, Paints and varnishes - Cross-cut test

ISO 3668, Paints and varnishes - Visual comparison of colour of paints

ISO 4618, Paints and varnishes - Terms and definitions

ISO 4628-2, Paints and varnishes - Evaluation of degradation of coatings - Designation of
quantity and size of defects, and of intensity of uniform changes in appearance - Part 2:
Assessment of degree of blistering

ISO 4628-3, Paints and varnishes - Evaluation of degradation of coatings - Designation of

quantity and size of defects, and of intensity of uniform changes in appearance - Part 3:
Assessment of degree of rusting

© STANDARDS MALAYSIA 2020 - All rights reserved 1
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ISO 4628-8, Paints and varnishes - Evaluation of degradation of coatings - Designation of
quantity and size of defects, and of intensity of uniform changes in appearance - Part 8:
Assessment of degree of delamination and corrosion around a scribe or other artificial defect
ISO 6270-2, Paints and varnishes - Determination of resistance to humidity - Part 2: Procedure
for exposing test specimens in condensation-water atmospheres

ISO 6272-2, Paints and varnishes - Rapid-deformation (impact resistance) test - Part 2: Falling-
weight test, small-area indenter

ISO 9223, Corrosion of metals and alloys - Corrosivity of atmospheres - Classification

ISO 14993, Corrosion of metals and alloys - Accelerated testing involving cyclic exposure to
salt mist, dry and wet conditions

ISO 15184, Paints and varnishes - Determination of film hardness by pencil test
ISO 16276-2, Corrosion protection of steel structures by protective paint systems - Assessment
of, and acceptance criteria for, the adhesion/cohesion (fracture strength) of a coating - Part 2:

Cross-cut testing and X-cut testing

ISO 29862, Self adhesive tape - Determination of peel adhesion properties

3 Terms and definitions

For the purposes of this standard, the terms and definitions given in ISO 4618 and the following
apply.

3.1 Flat steel product

Base materials from rolled steel flat products, with or without metallic coating which conform to
the relevant Malaysian Standards.

3.2  Organic coating
Dry paint film of the coated product or the plastic film of the film/steel laminate.
3.3  Organic film/steel laminate product

Steel base product that is securely laminated on one or both sides with an organic film before
fabrication into products for use in the construction and/or the finishing of buildings.

3.4  Prefinished flat steel product
Prepainted flat steel product or an organic film/steel laminate product.

NOTE. The prefinishing includes any pre-treatment of the steel, the application of any primer or adhesive,
and the application of any finishing coats.
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3.5 Prepainted flat steel product

Steel base product that is painted before fabrication into products for use in the construction
and/or the finishing of buildings.

3.6  Product specification
Information agreed between purchaser and manufacturer.
NOTE. It can be in the form of product brochure, design requirement document or specification in the

purchased document.

4 Product corrosivity category

This Malaysian Standard subdivides prefinished flat steel products into corrosivity categories in
accordance with the severity of application, as specified in Table 1.

In the selection of an appropriate corrosivity category, there are no restrictions on the use of a
higher performance product for a lower performance category.

NOTE. General information on atmospheric environments and factors that require consideration when
selecting an appropriate corrosivity category are given in Annex B.

41 Product finishes

The choice of the organic coatings and their face by face combination depends on the end-use
to which the coil coated flat products are put.

Depending on the applications, the coil coated flat steel products may be delivered with a
specified organic coating:

a) on either side;
b) on one side only, the other one, though generally pre-treated, being uncoated; and

C) on one side, the other side (reverse side of the strip) being coated in any organic manner
without special properties. However, it shall comply with 5.2.1 and 5.4.

The type of coating on either side of the product shall be agreed at the time of enquiry and
order to meet the purchaser's requirements of the product flexibility, the corrosion
protection/corrosion resistance category of the top and reverse sides, durability and aesthetic
appearance of the top (exposed) side.

NOTE. The reverse side coating should be chosen as appropriate. It is normally required to withstand
handling and storage. In some circumstances, it can also be required to provide corrosion protection
and/or aesthetic appearance or to be compatible with foam or adhesive bonding.

For strip supplied in coil form, the top side is normally the outside of the coil; for sheets and cut
lengths (in stacks or bundles) the top side is normally uppermost.

If the purchaser requires an alternative arrangement, this shall be expressly stated at the time
of enquiry and order.
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4.2 Temporary protection treatment

Prefinished products may be supplied with the additional temporary protection of a strippable
film, wax or oil.

NOTES:

1. The choice of temporary protection treatment should take into consideration the coating system
indicated by the product finish and is subjected to agreement between the purchaser and the
supplier.

2. Easy removal of temporary protection films is possible only for a limited period, and the user should

ensure proper stock rotation.

3. Temporary protective films should be exposed to outdoor weathering only for a limited period.
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5 Performance requirements for prefinished flat steel products
5.1 Introduction

This section specifies requirements for the following tests, which are applicable to prefinished
flat steel products:

a) appearance;

b) specular gloss;

C) dry film thickness;

d) reverse impact resistance;
e) T-bend adhesion;

f) pencil hardness;

Q) scratch resistance;

h) humidity resistance; and

i) corrosion resistance.

NOTE. Prefinished flat steel products may also be subjected to other tests specified in the relevant
product specification.

5.2  Appearance
5.2.1 General

There shall be no irregularities likely to affect the performance of the finished item. The coating
shall cover all significant surfaces as specified by the purchaser, be of uniform appearance,
colour and texture, and be free of visible defects.

For all viewing situations a minimum of 1 m, unless otherwise agreed shall apply, provided that
another distance be allowed to commensurate with the use of the product and its insitu viewing
distances.

It is strongly recommended that the manufacturer or supplier and customer agree on the
appropriate standards of acceptance for the presence, size or frequency of any coating defects
(such as deficiencies in colour uniformity or texture or the presence of defects). Appropriate
standards may take the form of acceptable type samples or methods of test.

5.2.2 Colour

The colour batch to the specified standard shall match the colour specified. When tested in
accordance with ISO 3668, the visual colour match shall achieve a maximum of rating 2.

5.3  Specular gloss
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When determining specular gloss in accordance with ISO 2813, using a 60° exposure head,
the measurable specular gloss shall not vary by more than the tolerance specified in Table 2.
The nominal value shall refer to the relevant product specification.

Table 2. Tolerances on specular gloss

Gloss range Nominal value range Tolerance units
Low 0to15 +5
Medium 16 to 80 +10

High 80+ Nominal value -10

5.4 Dry film thickness (DFT)

When measured in accordance with ISO 2808, the as-supplied dry film thickness of organic
coatings, except embossed coatings, shall comply with the requirements of the relevant product
specification.

NOTE. The dry film thickness of embossed organic coatings is normally determined by gravimetric
methods agreed to by contracting parties.

In all cases, the triple spot organic coating thickness, i.e. the average of three tests, shall be
not less than 80 % of the nominal coating thickness specified in the relevant product
specification. The single spot thickness, i.e. the lowest value of the three determinations, shall
be not less than 90 % of the triple spot thickness.

In order to determine the total dry film thickness required for an organic coating or laminate for
optimum corrosion protection, the following details should be considered together:

a) the type of substrate, e.g. galvanised steel, aluminium/zinc alloy-coated steel, zinc-
aluminium-magnesium alloy-coated steel, aluminium-zinc-magnesium alloy-coated steel
(taking into consideration the required coating mass), stainless steel, hot rolled steel or
cold rolled steel;

b) the type and thickness of the primer; and

C) the type and thickness of the topcoat.

5.5 Reverse impact resistance of prefinished products

When a prefinished flat steel products test piece is subjected to the reverse impact test in
accordance with Annex C, using the impact energy levels at 10 Joules, there shall be no loss
of adhesion of the organic coating. This test applies to base metal thickness (BMT) from
0.25 mm to 1.2 mm.

For BMT 0.25 mm to less than 0.4 mm, if rupture of steel occurs before the specified energy
level is reached, the adhesion of the coating shall be assessed at 1 Joule below the point of

rupture.

NOTE. Cracking of the organic coating on C1 product corrosivity, as a result of this test, is not a cause
for rejection.

© STANDARDS MALAYSIA 2020 - All rights reserved 7
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5.6 T-bend adhesion

T-bend testing of prefinished steel shall not exceed 6 T-bend adhesion. This test applies to base
metal thickness (BMT) up to 1.2 mm.

When tested in accordance with Annex D, the adhesion of the organic coating shall be sufficient
to prevent its removal from the steel when the tape is pulled.

5.7 Pencil hardness

When determined in accordance with ISO 15184, the pencil hardness of the organic coating
shall be equal or harder than the pencil hardness HB as indicated in Figure 1.

9B-8B-7B-6B-5B-4B-3B-2B-B-HB-F-H-2H-3H-4H-5H-6H-7H-8H -9H

Softer Harder
B - black HB - hard black F - firm H - hard
Figure 1. Range of pencil hardness

This method should not be used for embossed or textured coatings; it should be agreed at time
of enquiry and order.

5.8 Scratch resistance

5.8.1 Subject to agreement between the purchaser and supplier, when tested in accordance
with ISO 1518-1, the test load on the coating shall not be less than 1.0 kg. This test applies to
base metal thickness (BMT) up to 1.2 mm.

5.8.2 If the organic coating has not been penetrated beyond the specified extent in any of
the six test runs, report the result as “pass”. If the organic coating has been penetrated beyond
the specified extent in one or more of the six test runs, report the result as “fail”.

5.9 Humidity resistance
When suitably prepared test specimens (scribed or unscribed, as appropriate) are tested for
500 h in accordance with ISO 6270-2 (CH, Constant-humidity condensation atmosphere), the

prefinished flat steel product with corrosivity category of C2 and above shall comply with the
requirements of Table 3.

8 © STANDARDS MALAYSIA 2020 - All rights reserved
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Table 3. Requirements for humidity resistance

. . Test .
Type of deterioration specimen Test method Requirement
ISO 4628-8
(Using corrosion | 2.0 mm maximum with no red
Undercut at scribed lines Scribed by measuremgnt rus.t of the base steel from the
and calculation | scribed line.
method.)
i ISO 2409 Rating 0 for cross-cut test.
Loss of adhesion 2 Unscribed
ISO 16276-2 Level 0 for X-cut test.
Blistering ° Unscribed ISO 4628-2 Not worse than rating 3-S2.
Corrosion of the base
steel Unscribed ISO 4628-3 Not worse than Ri 0.
(Degree of rusting)

@ The cross-cut test is applicable to organic coating thicknesses up to 250 ym. The X-cut test is
applicable to organic coating thickness more than 250 ym.

b Maximum permissible means (no more than density 3) and (no larger than size 2),
e.g. 4-S2 fails or 3-S3 fails.

5.10 Corrosion resistance

The accelerated corrosion tests to be carried out with respective product corrosivity category
are given in 5.10.1 and 5.10.2. Product corrosivity category C4 and C5, the purchaser and
manufacturer have an option to choose either 5.10.1 or 5.10.2.

5.10.1 Salt spray test

When suitably prepared test specimens (scribed or unscribed, as appropriate) are exposed to

the corrosion test in accordance with ISO 9227 (Neutral salt spray, NSS) for specified duration
as in Table 4, the prefinished flat steel product shall comply with the requirements of Table 5.

Table 4. Exposure duration for neutral salt spray tests

Corrosivity Category EXposur(tia1 )duration
c2 100
C3 500
C4 (M 1000
C5-l 2000
C5-M 2000

© STANDARDS MALAYSIA 2020 - All rights reserved 9
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Table 5. Requirements for salt spray resistance

. . Test .
Type of deterioration specimen Test method Requirement
ISO 4628-8
(Using corrosion | 2.0 mm maximum from the
Undercut at scribed lines Scribed by measurement | scribed line.
and calculation
method.)
Unscribed ISO 2409 Rating 0 for cross-cut test.
Loss of adhesion?
ISO 16276-2 Level 0 for X-cut test
Blistering® Unscribed ISO 4628-2 Not worse than rating 2-S3.
Corrosion of thg base steel Unscribed ISO 4628-3 Not worse than Ri 0.
(Degree of rusting)
@ The cross-cut test is applicable to organic coating thicknesses up to 250 ym. The X-cut test is
applicable to organic coating thickness more than 250 ym.
b Maximum permissible means (no more than density 2) and (no larger than size 3), e.g. 3-S2 fails,
3-S3 fails or 2-S4 fails.

5.10.2 Cyclic corrosion test

When suitably prepared test specimens (scribed or unscribed, as appropriate) are exposed to
the corrosion test in accordance with ISO 14993 for specified duration as in Table 6, the
prefinished flat steel product shall comply with the requirements of Table 7.

Table 6. Exposure duration for cyclic corrosion test

Corrosivity Category EXPO-“aUI‘(tl?1 )duration
c2 200
C3 1000
C4 (T) 2 000
C5-| 4000
C5-M 4000
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Table 7. Requirements for cyclic corrosion resistance

. . Test .
Type of deterioration specimen Test method Requirement
ISO 4628-8
(Using corrosion | 1.0 mm maximum from the
Undercut at scribed lines Scribed by measurement | scribed line.
and calculation
method.)
Unscribed ISO 2409 Rating 0 for cross-cut test.
Loss of adhesion?
ISO 16276-2 Level 0 for X-cut test
Blistering® Unscribed ISO 4628-2 Not worse than rating 2-S2.
Corrosion of thg base steel Unscribed ISO 4628-3 Not worse than Ri 0.
(Degree of rusting)
@ The cross-cut test is applicable to organic coating thicknesses up to 250 ym. The X-cut test is
applicable to organic coating thickness more than 250 ym.
b Maximum permissible means (no more than density 2) and (no larger than size 2), e.g. 3-S2 fails or
2-S3 fails.

6 Marking

6.1 In order to identify the source of the manufacturer, prefinished flat steel products shall
be identified with manufacturer’'s name or identifying brand by permanent marking such as ink
jet printing or any suitable printing method on the product not greater than 3 metres interval.
6.2  Alabel shall be attached to each coil or bundle containing the following information:

a) the manufacturer’s name or identifying brand;

b) a reference to this standard, i.e. MS 2383: YYYY;

C) the base metal quality designation;

d) the coating mass designation (if applicable);

e) the corrosivity category;

f) the gloss range;

9) the colour;

© STANDARDS MALAYSIA 2020 - All rights reserved 11



MS 2383:2020

h)  the product dimensions;
i) the mass of the lot, coil or bundle;
)] the lot number or batch number or date of manufacturing; and

k) the order number (if applicable).

12 © STANDARDS MALAYSIA 2020 - All rights reserved
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Annex A
(informative)

Purchasing guidelines

A.1  General
This standard is intended to include the technical requirements for relevant products but do not
purport to comprise all the necessary provisions of a contract. This annex contains advice and

recommendations on the information to be supplied by the purchaser at the time of enquiry or
order.

A.2 Information to be supplied by the manufacturer

The manufacturer should provide guidelines regarding the fitness for purpose and compliance
of prefinished sheet and coil product in relation to the classifications of Table 1.

A.3 Information to be agreed between the purchaser and the supplier

The purchaser should supply the following information at the time of enquiry or order after,
making due reference to the advice and recommendations contained in this annex:

a) the base metal quality designation;

b) the coating mass designation (if applicable);
C) the nominal dry film thickness (DFT);

d) the corrosivity category;

e) the gloss range;

f) the colour;

NOTE. For any given project it is recommended that one batch of product to be used to ensure colour
consistency and satisfactory colour matching.

Q) the product dimensions;
h) the mass of the lot, coil or bundle;
i) any specific departures from the requirements of this standard;

)] any special requirements, e.g. optional tests;

© STANDARDS MALAYSIA 2020 - All rights reserved 13
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NOTES:

1.

There are many general types of paint systems and organic coating laminates used on metallic
substrates and because of their inherent wide range of performance characteristics, it may be
necessary to use tests additional to those specified in Clause 5 of this standard to assess
performance to satisfy end-use requirements.

The test specified in ASTM G154 is sometimes used where further assessment of accelerated
weathering is required. The correlation of accelerated test results and the results of natural
exposure is hot recommended.

Where a product may be subjected to humid conditions resulting in condensation, whether during
transport, storage or after installation, it is recommended that it be tested in accordance with by
ISO 6270-2.

quantity required;

delivery information;

storage and handling requirements; and

NOTE. Advice on the storage and handling of prefinished products is given in Annex E.

n)

14

a reference to this standard; MS 2383:2020.
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Annex B
(informative)

Atmospheric environment

B.1  Rural atmosphere

The atmosphere prevailing in rural areas and small towns, without significant contamination by
corrosive agents such as sulphur dioxide and/or chlorides.

B.2 Urban atmosphere

The contaminated atmosphere prevailing in densely populated areas without significant
industry. It has moderate concentrations of pollutants such as sulphur dioxide and/or chlorides.

B.3 Industrial atmosphere

The atmosphere contaminated by corrosive pollutants from local and regional industry (mainly
sulphur dioxide).

B.4 Marine atmosphere

The atmosphere over and near the sea.

NOTES:

1. A marine atmosphere will extend along a certain distance inland, depending on topography and
prevailing wind direction. It has a high content of sea-salt aerosols (mainly chlorides).

2. The following explanations may be used for guidance:
- Low salinity is typical of areas located between 10 km and 20 km from the seashore.
- Moderate salinity is typical of areas located between 3 km and 10 km from the seashore.
- High salinity is typical of areas located from the seashore to 3 km inland.

3. A distinction should be made between seashore and seafront. Seafront is defined as the place
which is submitted to direct attack by seawater and sea-salt aerosols.

B.5 Industrial and marine atmosphere

Atmosphere which combines B.3 and B.4 conditions.

NOTE. In a given type of atmospheric environment, various corrosivity categories can be registered
depending on the location, i.e:

- open air: both climatic influences and corrosive agents can act on metallic materials.
- under shelter: except rain, sunlight irradiation and solar gain, other climatic influences and
corrosive agents can act on metallic materials.

© STANDARDS MALAYSIA 2020 - All rights reserved 15
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Annex C
(normative)

Reverse impact test

C.1  Scope
This annex sets out a method to assess the impact resistance of prefinished flat steel products

and the adhesion of a coating to the base steel. This test applies to base metal thickness (BMT)
from 0.25 mm to 1.2 mm (see ISO 6272-2).

C.2 Principle
A prefinished steel product test piece is struck on the reverse side by a ball of specified diameter

and with a specified force. Adhesion of the disturbed coating is assessed by examination after
the application and subsequent rapid removal of adhesive tape.

C.3 Apparatus
The following apparatus is required:

C.3.1  an impact tester, fitted with a male and female as specified in ISO 6272-2, or other
diameter if specified in the product standard; and

C.3.2 adhesive tape, with an adhesion strength between 6 N/25 mm width and 10 N/25 mm
width when determined in accordance with ISO 29862.

C.4 Preparation of test pieces

Test piece shall be cut 50 mm wide and approximately 50 mm long. The temperature of the test
piece at the commencement of the test shall be (23 £ 5) °C.

C.5 Procedure

Reverse impact resistance shall be determined using the following procedure.

a) Load the test piece into the test machine with the coated side to be tested facing away
from the impactor.

b) Set the impactor to apply the specified impact force.
C) Trigger the machine and impact the test piece.

d) Remove the impacted test piece from the machine and apply adhesive tape to the
deformed area of the coated test side. Press the tape down firmly to remove air bubbles.
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e) Remove the tape immediately with a rapid pull at right angles to the undeformed surface.

f) Examine the test piece and the tape for removal of paint.

C.6 Test report

The test report shall include the following information:

a) name of testing authority;

b) report number and date of issue;

c) details of testing machine;

d) mails of test piece, and coating system under test;
e) impact energy level used during the test; and

f) results of the test and a statement of compliance or otherwise with the requirements of
this standard.

© STANDARDS MALAYSIA 2020 - All rights reserved 17



MS 2383:2020

Annex D
(normative)

T-bend adhesion-test

D.1  Scope

This annex sets out the method for assessing organic coating adhesion by the T-bend test. The
method is suitable for testing prefinished flat steel products up to 1.2 mm thick.

D.2 Principle

Prefinished flat steel products is bent flat on a mandrel of specified diameter or bend manually
with a bench vice. Adhesion of organic coating on the outside of the bend is assessed by the
application of adhesive tape and its subsequent rapid removal.

D.3 Apparatus

The following test apparatus is required:
a) a bench vice, approximately 150 mm wide, or alternative bending apparatus; and

b) adhesive tape, with an adhesion strength between 6 N/25 mm width and 10 N/25 mm
width when determined in accordance with 1ISO 29862.

D.4 Preparation of test pieces

Test pieces shall be cut 50 mm wide and shall have sufficient length to suit the test requirements.
The temperature of the test piece shall be (23 + 5) °C at the commencement of the test.

NOTE. Test pieces 200 mm long are normally adequate.

D.5 Procedure

The T-bend adhesion test shall be carried out using the following procedure.
a) Clamp approximately 25 mm of one end of the test piece in the vice.

b) Bend the test piece through 90° with the coating to be assessed on the convex surface
of the bend.

C) Remove the bent piece from the vice and bent it through to approximately 180° by hand.

d) Reinsert the test piece in the vice and compress flat. Sufficient force is required to
eliminate any air gap. This represents a 0 T-bend or starting point for subsequent folding.
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e) Apply the adhesive tape along the entire length of the external bend and press down
firmly.

f) Remove tape with a rapid single pull at right angles to the bend.

0) Examine the test piece for removal of organic coating.

h) If there is removal of organic coating observed at 0T, fold once around this starting point
to achieve 1T and compress (the internal diameter of bend is 1T7). Continue until no
organic coating is removed from the bend in the test area.

i) Report the test result until no organic coating is removed from the bent area (see Figure

D.1).

D.6 Test report

The test report shall include the following information:

a) name of testing authority;

b) report number and date of issue;

C) detail of test piece and coating system under test; and

d) result of the test and a statement of compliance or otherwise with the requirements of
this standard.

Dimensions in millimetres

13 to 20

.4
i Coating surface / 50
i Coati fa /
Z oating surface oT
i Coating surface
y 1T
i Coating surface

‘/ Coating
£ surface

)

3T

Figure D.1. T- bending process sketch map
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Annex E
(informative)

Storage and handling of products

It is essential that prefinished flat steel products be kept dry in transit and stored under cover
clear of the ground. Should packs or coils of the product become wet, layers should be
separated, wiped dry with a clean cloth and positioned so that air circulation will complete the
drying process. The use of these procedures should prevent deterioration of the coating, which
can lead to reduced life expectancy or poor appearance of the product.

Prefinished flat steel products should be lifted directly and not dragged over rough surfaces or
over each other. Care should also be taken to avoid dragging cutting and forming tools over
the surfaces of the prefinished products.

Stocks of prefinished flat steel products should be used in rotation as some mechanical
properties of the coating may change slightly during prolonged storage, e.g. a duration greater
than six months. These changes are typically small and in most fabrication processes are not
significant. However, it is possible that they could cause fabrication problems during severe
forming operations.
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