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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) Addition in footnote a in Table 2

b) Element in Table 3 has been replace “Carbon” with “C”, “Manganese” with “Mn”,
“Phosphorus” with “P” and “Sulfur” with “S”.

C) The requirement of camber has been rephrased.
This Malaysian Standard cancels and replaces MS 2657:2016 and Errata 1: 2016,
Continuous hot-dip metallic coated steel sheet and strip - Coatings of zinc alloyed with

aluminium and magnesium.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Continuous hot-dip zinc alloyed with aluminium and magnesium
coated carbon steel sheet and strip
(First revision)

1 Scope

This Malaysian Standard specifies continuous hot-dip zinc-aluminium alloy, zinc-aluminium-
magnesium alloy and aluminium-zinc-magnesium alloy coated carbon steel sheet in terms of
structural quality, commercial quality and drawing quality.

The product is intended for applications requiring corrosion resistance, formability and
paintability.

The steel sheet and strip are produced in a number of quality designations and grades,

coating mass, surface treatments and coating finish conditions designed to be compatible
with differing application requirements.

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 ISO 7438, Metallic materials - Bend test

ISO 1460, Metallic coatings - Hot dip galvanized coatings in ferrous materials - Gravimetric
determination of the mass per unit area

ISO 2178, Non-magnetic coatings on magnetic substrates - Measurement of coating
thickness - Magnetic method

ISO 3497, Metallic coatings - Measurement of coating thickness - X-ray spectrometric
methods

ISO 6892-1, Metallic materials - Tensile testing at ambient temperature

ISO 16163, Continuously hot-dipped coated steel sheet products - Dimensional and shape
tolerance

3 Terms and definitions

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

Susceptibility to changes in properties with the passage of time.
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NOTE. Ageing may result in a change in yield strength and a corresponding decrease in ductility during
storage. Ageing always has a negative effect on formability. The redevelopment of an upper yield point
as a result of ageing can result in a renewed susceptibility to surface imperfections, such as: stretcher
strain marks (Luder’s Lines) and fluting when the steel is formed. To avoid these adverse outcomes, it is
essential that the period between final processing at the producing mill and fabrication be kept to a
minimum. Rotation of stock, by using the oldest material first, is important. Effective roller levelling
immediately prior to fabrication can achieve reasonable freedom from stretcher strain marks.

3.2  Zinc-aluminium alloy coating

A hot-dip coating of zinc with 4 % to 9 % aluminium and incorporating less than 1 % of minor
additions of control elements. Any addition of magnesium alloy shall not exceed 0.4 %
(Type ZA).

3.3  Zinc-aluminium-magnesium alloy coating

A hot-dip coating of zinc with 0.5 % to 13 % aluminium, 0.4% to 4 % magnesium and
incorporating less than 1 % of minor additions of control elements and the remainder zinc
(Type ZM). Six types are available, as follows;

Type 1a: 5 t0 9 % aluminum, 2 to 4% magnesium

Type 1b: 9 to 13 % aluminum, 2 to 4% magnesium

Type 2: 3 to less than 5% aluminum, 2 to 4% magnesium

Type 3: 3 to 6% aluminum, 0.4 to less than 2% magnesium

Type 4: 0.5 to less than 3% aluminum, 0.4 to less than 2.6 % magnesium

Type 5: 0.5 to less than 3% aluminum, 2.6 to 4% magnesium

3.4  Aluminium-zinc-magnesium alloy coating

A hot-dip coating of 47 % to 57 % aluminium, 1 % to 3 % magnesium, 1 % to 2 % silicon with
the remainder zinc, and incorporating less than 1% of minor additions of control elements
(Type AM).

3.5 Metallic coated steel sheet

Sheet is generally produced in widths of 600 mm and above, in coils and cut lengths.

3.6  Metallic coated steel strip

Strip is generally produced in widths of less than 600 mm, in coils and cut lengths.

3.7  Skin pass

Light cold rolling of the coated steel.

NOTE. The purpose of the skin pass is to produce a higher degree of surface smoothness and thereby
improve the surface appearance. The skin pass also temporarily minimises the occurrence of a surface
condition known as stretcher strain (Luder’s Lines) or fluting during the fabrication of finished parts. The
skin pass also controls and improves flatness. Some increase in hardness and some loss in ductility will
result from skin passing.
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3.8 Smooth finish

Smooth coating produced by skin passing the coated material in order to achieve an
improved surface condition compared with the normal as-coated product.

4 Thickness, ordering conditions and fabrication qualities

4.1 The thickness of hot-dip metallic coated steel may be specified as a combination of the
base metal and metallic coating, or as base metal alone. The purchaser shall indicate on the
order which method of specifying thickness is required. In the event that the purchaser does
not indicate any preference, the thickness as of the base metal shall be provided. Annex A
describes the requirements for specifying the thickness as base metal alone.

4.2  Metallic coated steel is available in several fabrication qualities as follow:

a) Commercial: intended for general fabricating purposes, where sheet or strip is used in
the flat, or for bending or moderate forming.

b) Drawing: intended for applications where drawing or severe forming may be involved.

C) Deep drawing: intended for applications where severe drawing or severe forming may
be involved.

d) Deep drawing-aluminium killed (non-aging): intended for fabricating parts where
particularly severe drawing or forming may be involved or essential freedom form aging
is required.

e) Extra deep drawing (stabilised interstitial free): intended for applications requiring
interstitial free steel (IF) which is non-aging and has maximum formability.

f) Structural: metallic coated steel is produced in grades as defined by minimum yield
stress.

5 Conditions of manufacture

5.1 Chemical composition

The manufacturer shall determine compliance with the requirements of heat analysis given in
Tables 1 and 2. When requested, this analysis shall be reported to the purchaser or his
representative.

A verification analysis (product analysis) may be made by the purchaser to verify the specified
analysis of the semi-finished or finished steel and shall take into consideration any normal
heterogeneity. Non-killed steels, such as rimmed or capped, are not technologically suited for
the verification analysis. The product analysis tolerances are shown in Table 3.
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Table 1. Chemical composition (heat analysis)

Base-metal qualit
9 y C, max. | Mn, max. | P, max. S, max. Ti, max.
Grade Name (%) | (%) (%) (%) (%)
Designation
01 Commercial 0.15 0.60 0.05 0.035 -
02 Drawing 0.10 0.50 0.04 0.035 -
032 Deep drawing 0.08 0.45 0.03 0.03 -
Deep drawing 0.06 0.45 0.03 0.03 -
042 o ;
aluminium killed
052 Extra deep 0.02 0.25 0.02 0.02 0.15
drawing stabilised
250 to 550 Structural 0.25 1.50P 0.035 0.035 -

@ For interstitial free steels only, the values of 0.15 % titanium, and 0.10 % maximum for niobium and
vanadium are acceptable to ensure that the carbon and nitrogen are fully stabilised.

b For designation 250 only, Mn is 1.40 % maximum.

Table 2. Limits on additional chemical elements

Element? Heat anez‘l%iis, max. Product a?;:l)ysis, max.

CuP 0.20 0.23

NiP 0.20 0.23
Crb.c 0.15 0.19
Maob: 0.06 0.07
Nbd- e 0.008 0.018

\Vd.e 0.008 0.018

Tid. e 0.008 0.018

@ Each of the elements listed in this table shall be included in the report of the heat analysis. When the
amount of copper, nickel, chromium or molybdenum present is less than 0.02 %, the analysis may be
reported as “<0.02 %”. If there is any other alloying elements required as agreed by purchaser and
manufacturer, it shall not change the scope of the standard and material designation. The additional
alloying elements shall be reported.

b The sum of copper, nickel, chromium and molybdenum shall not exceed 0.50 % on heat analysis.
When one or more of these elements are specified, the sum does not apply; in which case, only the
individual limits on the remaining elements will apply.

¢ The sum of chromium and molybdenum shall not exceed 0.16 % on heat analysis. When one or more
of these elements are specified, the sum does not apply; in which case, only the individual limits on the
remaining elements will apply.

d For stabilised steels, the maximum for titanium is 0.15 %, and the maximum for each of niobium and
vanadium is 0.10 %, to ensure that the carbon and nitrogen are fully stabilised.

¢ A heat analysis greater than 0.008 % may be supplied after agreement between producer and
consumer.
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Table 3. Product analysis tolerances

Element Range of specified element Tolerance over maximum specified
(%) (%)
C 20.06t0<0.15 0.03
>0.15t0<0.25 0.04
Mn <0.60 0.03
>0.60to<1.15 0.04
>1.15t0<1.65 0.05
P <0.05 0.01
S <0.04 0.01

NOTE. The maximum tolerance in this table is the allowable excess over the specified requirement and
not the heat analysis.

5.2  Mechanical properties
5.2.1 Commercial and drawing quality

Metallic coated sheet of designations 01, 02, 03, 04, 05 are supplied under the following two
ordering conditions.

a) Ordering condition A: Steel when ordered to mechanical properties at the time the steel
is made available for shipment, shall satisfy the applicable requirements of Table 4.

b) Ordering condition B: Steel when ordered to make an identified part, shall be supplied
with a commitment for satisfactory manufacturing performance within a properly
established breakage allowance, which shall be previously agreed upon between the
interested parties. In these cases, the part name, the details of fabrication and special
requirements (such as freedom from stretcher strain or fluting) shall be specified.

© STANDARDS MALAYSIA 2020 - All rights reserved 5
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Table 4. Mechanical properties

A,
Base metal quality R, R b n(,:/,:)c
Qrade_ Name (Tn?’);;d (n|v1|?3:')d Lo=50 | L,=80 L, = .
Designation (mm) (mm) 5.65VSo
01 Commercial - - - - -
02 Drawing 300 f 430 24 23 22
03 Deep drawing 260 410 26 25 24
04 Deep drawing 220 410 29 28 27
aluminium killed
05 Extra deep drawing 200 350 37 36 35

stabilised

ReL = lower yield strength

Rm = tensile strength

A = percentage elongation after fracture

Lo = gauge length of original test piece

So = original cross-sectional area of gauge length

NOTES:

1.

Time period for which values stated in this table to be applicable.

stabilised

Quality Time period
Commercial -
Drawing 8 days
Deep Drawing 1 month
Deep drawing 6 months
aluminium killed
Extra deep drawing 6 months

For products produced according to performance criteria (5.2.1) ordering condition B, the typical
mechanical properties presented here are non-mandatory. They are intended solely to provide
the purchaser with as much information as possible to make an intelligent ordering decision.
Values outside these ranges are to be expected. The purchaser may negotiate with the supplier
if a specific range, or a more restrictive range, is required for the application.

These typical mechanical properties apply to the full range of steel sheet thicknesses. The yield
strength tends to increase and some of the formability aspects tend to decrease as the sheet

thickness decreases.
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Table 4. Mechanical properties (continued)

a The values apply to 0.2 % proof strength when a definite yield phenomenon is not present,
otherwise to the lower yield strength (RelL).

b The minimum tensile strength for qualities 02, 03, 04 and 05 would normally be expected to be 270
N/mm?. All tensile strength values are determined to the nearest 1 MPa.

¢ For material up to and including 0.6 mm in thickness, the elongation values in the table shall be
reduced by 2.

d 1 MPa=1Nmm?3
¢ May be used for material over 3 mm in thickness.

f This value applies to skin-passed products only.

5.2.2 Structural quality

The mechanical properties, at the time the steel is made available for shipment, satisfy the
applicable requirements of Table 5. When requested, a report of the mechanical properties
shall be made to the purchaser.

Table 5. Mechanical properties for structural quality

A, min.
ReL, Rm, (OA’)C
Des(?;?g:taion min.® (N/mm?)
(N/mm?)° Lo=50 Lo=80
(mm) (mm)
250 250 300 18 16
280 280 320 16 14
300 300 340 15 13
320 320 390 14 12
350 350 420 12 10
400 400 450 11 10
450 450 480 10 9
550 550 570 - -
where
R.. = lower yield strength;
Rn = tensile strength (for information only);
A = percentage elongation after fracture; and
L, = gauge length of original test piece.
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Table 5. Mechanical properties for structural quality (continued)

2 The yield strength specified in this table shall be the lower yield strength(R.L). The values can also
be measured by 0.5 % total elongation proof strength (proof strength under load) or by 0.2 % offset
when a definite yield phenomenon is not present.

b 1 N/mm2 =1 MPa.

¢ The elongation values in the table shall be reduced by 2 and the yield strength increased by 20
MPa for material up to and including 0.6 mm in thickness.

5.3 Coating
5.3.1 Coating mass

The coating mass limits shall conform to the limits for the designations shown in Tables 6, 7
and 8. The coating mass is the total amount of coating on both sides of the sheet, expressed
in grams per square meter (g/m?). For other coating mass within the range specified in Tables
6, 7 and 8 and differential coated products, the limits shall be agreed between manufacturer
and purchaser.

Table 6. Coating mass (total both sides) test limit for Type ZA coatings

Triple-spot test, total both Single-spot test, total both
Coating designation sides, min. sides, min.
(g/m?) (g/m?)
ZA60 60 50
ZA80 80 70
ZA120 120 100
ZA150 150 130
ZA180 180 155
ZA200 200 170
ZA220 220 190
ZA275 275 235
ZA350 350 300
ZA450 450 385
ZA600 600 510
ZA700 700 597
NOTES:
1. The amount of coating for each coating designation is not always evenly divided between the

two surfaces of a zinc-aluminium alloy coated sheet, nor is the coating evenly distributed from
edge to edge. However, it can normally be expected that not less than 40 % of the single-spot
check limit will be found on either surface.

2. Coating thickness is not subject to specification. The coating thickness can be calculated from
the coating mass by using the following relationship:

100 g/m? total both sides = 0.015 mm total both sides.
Refer Annex A, Table A.1. for coating thickness calculation of each coating designation

8 © STANDARDS MALAYSIA 2020 - All rights reserved
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Table 7. Coating mass (total both sides) test limit for Type ZM coatings

Triple-spot test, total both | Single-spot test, total both
Coating designation sides, min. sides, min.
(g/m?) (g/m?)

ZM60 60 50

ZM80 80 70

ZM90 90 75

ZM100 100 85

ZM120 120 100
ZM140 140 120
ZM150 150 130
ZM180 180 155
ZM200 200 170
ZM220 220 190
ZM250 250 210
ZM275 275 235
ZM310 310 265
ZM350 350 300
ZM450 450 385

NOTES:
1. The amount of coating for each coating designation is not always evenly divided between the

two surfaces of a zinc-aluminium-magnesium alloy coated sheet, nor is the coating evenly
distributed from edge to edge. However, it can normally be expected that not less than 40 %
of the single-spot check limit will be found on either surface.

2. Coating thickness is not subject to specification. The coating thickness can be calculated from

the coating mass by using the following relationship:

Type 1a: 100 g/m? total both sides = 0.017 mm total both sides
Type 1b: 100 g/m? total both sides = 0.018 mm total both sides
Type 2 : 100 g/m? total both sides = 0.016 mm total both sides
Type 3 : 100 g/m? total both sides = 0.016 mm total both sides
Type 4 : 100 g/m? total both sides = 0.015 mm total both sides
Type 5 : 100 g/m? total both sides = 0.016 mm total both sides

Refer Annex A, Table A.2. for coating thickness calculation of each coating designation.
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Table 8. Coating mass (total both sides) test limit for Type AM coatings

Triple-spot test, total both | Single-spot test, total both
Coating designation sides, min. sides, min.
(g/m?) (g/m?)
AM 50 50 40
AM70 70 60
AM90 90 75
AM100 100 85
AM125 125 110
AM150 150 130
AM175 175 150
AM200 200 170

NOTES:

1. The amount of coating for each coating designation is not always evenly divided between the
two surfaces of a aluminium-zinc-magnesium alloy coated sheet, nor is the coating evenly
distributed from edge to edge. However, it can normally be expected that not less than 40 %
of the single-spot check limit will be found on either surface.

2. Coating thickness is not subject to specification. The coating thickness can be calculated from
the coating mass by using the following relationship: 100 g/m? total both sides = 0.028 mm
total both sides.

Refer Annex A, Table A.3. for coating thickness calculation of each coating designation.

5.3.2 Coating adherence

The metallic coated steel sheet shall be capable of being bent 180° around a mandrel with a
diameter specified in Table 9, 10 and 11. Flaking of the coating within 7 mm from the edge of
the test piece shall not be a cause for rejection.

Unless otherwise specified, one test piece shall be taken from the sample parallel to the
rolling direction of the base metal.
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Table 9. Coating bend-test requirement for Type ZA coatings

G_rade_ 180° bend-mandrel diameter
Designation ¢ <3mm . > 3mm
Coating designation
ZA60 ZA450 ZA60
to ZA350 to ZA700 to ZA350 | ZA450 | ZA600 | ZA700
ZA275 ZA600 ZA275
50 01 1a 1a 2a 3a 2a 2a 2a 3a 4a
S c
S 8| 02 0 1a 2a 2a 0 1a 2a 2a 2a
O x =
E g =1 03 0 1a 2a 2a 0 1a 2a 2a 2a
S
8 2o 04 0 la 2a 2a 0 la 2a 2a 2a
©
05 0 1a 2a 2a 0 1a 2a 2a 2a
250 1a 1a 2a 3a 2a 2a 2a 3a 4q
E‘ 280 2a 2a 2a 3a 3a 3a 3a 3a 4a
S 300 | 24 2a 2a 3a 3a 3a 3a 3a 4a
% 320 3a 3a 3a 3a 3a 3a 3a 3a 4q
_E 350 3a 3a 3a 3a 3a 3a 3a 3a 4a
7]
S 400 3a 3a 3a 3a 3a 3a 3a 3a 4a
) 450 3a 3a 3a 3a 3a 3a 3a 3a 4a
550 - _ B} B B 3 ) ) .
where
e is the thickness of sheet, in millimetres; and
a is the thickness of bend test piece.
NOTE. 0 indicates that the coated steel is bent flat on itself.
© STANDARDS MALAYSIA 2020 - All rights reserved 11
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Table 10. Coating bend-test requirement for Type ZM coatings

Grade 180° bend-mandrel diameter
Designation e < 3mm e =3mm
Coating designation
ZM60 ZM60
to ZM310 | ZM350 | ZM450 to ZM310 | ZM350 | ZM450
ZM275 ZM275
2 01 1a 2a 2a 2a 2a 2a 2a 2a
®©
T 2g 02 0 1a 1a 2a 0 1a 1a 2a
2= E| 03 0 1a 1a 2a 0 1a 1a 2a
[
E S 3 04 0 1a 1a 2a 0 1a 1a 2a
3 05 0 1a 1a 2a 0 1a 1a 2a
250 1a 1a 1a 2a 2a 1a 1a 2a
> 280 2a 2a 2a 2a 3a 2a 2a 2a
E 300 2a 2a 2a 2a 3a 3a 3a 3a
A 320 3a 3a 3a 3a 3a 3a 3a 3a
©
5 350 3a 3a 3a 3a 3a 3a 3a 3a
3 400 | 3a 3a 3a 3a 3a 3a 3a 3a
7z 450 | 3a 3a 3a 3a 3a 34 34 24
550 4q 4q 4q 4q 4q 4q 4q 4q
where

e is the thickness of sheet, in millimetres; and

a is the thickness of bend test piece

NOTE. 0 indicates that the coated steel is bent flat on itself

12
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Table 11. Coating bend-test requirement for Type AM coatings

180° bend-mandrel diameter
e<3mm e =3mm
Grade Coating designation
Designation | AM 50
AM150 | AM 175 to AM200 | AM 50 to AN150 A tacn”

- o 01 0 0 0 0
g £
°Ss o 02 0 0 0 0
EEE o3 0 0 0 0
St 3 04 0 0 0 0
O

05 0 0 0 0

250 0 1a 1a 2a
2 280 1a 1a 2a 2a
§ 300 1a 1a 2a 2a
% 320 1a 1a 2a 2a
_§ 350 1a 1a 2a 2a
S 400 2a 2a 3a 3a
& 450 2q 2q 3a 3a

550 2a 2a 3a 3a
where

e is the thickness of sheet, in millimetres; and
a is the thickness of bend test piece.

NOTE. 0 indicates that the coated steel is bent flat on itself.

5.4  Weldability

This product is suitable for welding if appropriate welding conditions are selected with special
attention to the heavier coatings. When the carbon content increases above 0.15 %, spot
welding becomes increasingly difficult. Because of heat of welding might have significant
effect on lowering the strength of grade 550, this grade is not recommended for welding.

5.5 Painting

Hot-dip metallic coated steel sheet is a suitable base for paint, but the first treatment may be
different from those used on mild steel. Pretreatment primers, chemical conversion coatings
(chromate, phosphate, or oxide type), and some paints specially formulated for direct
application to coated surfaces are all appropriate first treatments for hot-dip metallic coated
sheet. In designing a painting schedule, consideration shall be given to whether the hot-dip
metallic coated sheet shall be ordered passivated or not passivated.

© STANDARDS MALAYSIA 2020 - All rights reserved 13
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5.6 Surface treatments
5.6.1 Mill passivation

A chemical treatment is normally applied to metallic coated steel sheet to minimise the hazard
of wet storage stain during shipment and storage. However, the inhibiting characteristics of
the treatment are limited, and if a shipment is received wet, the material shall be used
immediately or dried. If specified by the purchaser, hot-dip metallic coatings shall have a
chemical treatment applied.

5.6.2 Mill phosphating

When specified, the manufacturer shall apply phosphate treatments to hot-dip metallic coated
steel sheet to prepare the surface for painting without further treatment except normal
cleaning.

5.6.3  Organic layer

A thin organic layer can be applied to the coated steel surface to provide protection against
finger printing during handling, and to provide lubrication to the surface to assist in
subsequent forming operations. In some cases this organic layer can also contain a chemical
to provide passivation protection.

5.6.4 Oiling

When specified, hot-dip metallic coated steel sheet as produced shall be oiled to prevent
marring and scratching of the soft surface during handling or shipping and to minimise wet
storage stain.

NOTE. When hot-dip metallic coated steel sheet has received a passivating treatment, oiling will further
minimise the hazard of wet storage stain.

5.7 Dimensional and shape tolerances
5.71 Dimensional and shape tolerances applicable to metallic coated steel sheet shall be
as given in ISO 16163. The tolerances for thickness apply to products whose thickness is a

combination of base metal and coating thickness.

5.7.2 When the base metal thickness is specified, the thickness tolerances of ISO 16163
shall apply to the average coated product thickness calculated in accordance with Annex A.

5.7.3 The measurement of camber may be omitted!. However, when particularly specified
by the purchaser, the measurement shall be performed.

6 Sampling

6.1 Chemical composition

The manufacturer shall determine compliance with the requirements given in Table 1 and
Table 2. When requested, this analysis shall be reported to the purchaser or his
representative.
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6.2 Tensile test

One representative sample shall be taken from each lot to verify conformance to the
requirements of Tables 4 and 5. For drawing quality, the tensile test piece shall be of
transverse direction unless otherwise agreed between the purchaser and manufacturer. For
structural quality, the tensile test piece shall be cut parallel to rolling direction unless
otherwise agreed between the purchaser and manufacturer.

The sample shall be taken midway between the centre and the edge of the as-coated steel. A
lot consists of 50 tonne of the same grade, rolled to the same thickness and coating condition.

6.3 Coating tests
6.3.1 Coating mass

6.3.1.1 The manufacturer shall develop a testing plan with a frequency sufficient to
adequately characterise the lot of material and ensure conformance with specification
requirements.

6.3.1.2 The purchaser can conduct verification tests by securing a sample piece
approximately 300 mm in length by the as-coated width and cutting three test specimens, one
from the mid-width position and one from each side not closer than 25 mm from the side
edge. The minimum area of each specimen shall be 1,200 mm?2.

6.3.2  Triple spot test

The triple spot test result shall be average coating mass found on the three specimens taken
in accordance with 6.3.1.2.

6.3.3  Single spot test

The single spot test result shall be the minimum coating mass found on any one of the three
specimens used for the triple spot test. Material, which has been slit from wide coil, shall be
subjected to a single spot test only.

6.4 Coating adherence

One representative sample for the coating adherence bend test shall be taken from each lot
of 50 tonnes or less for shipment. The specimens for the coating adherence bend test shall
be taken not closer than 25 mm from the side edge. The minimum width of the test specimen
shall be 50 mm.

7 Test methods

71 Tensile test

The tests shall be conducted in accordance with the methods specified in MS 1ISO 6892-1.
The base metal thickness shall be used to calculate the cross-sectional area needed for the
tensile test; however, for orders specifying thickness “as base metal only”, there are two
permissible methods for determining the base metal thickness.

a) Option A: Determine the actual base metal thickness by direct measurement of the
© STANDARDS MALAYSIA 2020 - All rights reserved 15
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substrate of a specimen whose coating has been removed.

b) Option B: Calculate the base metal thickness by subtraction of the average coating
thickness for the appropriate coating designation included in Annex A from the actual
coated thickness of the test specimen.

7.2  Coating properties

7.21 Coating mass

The manufacturer shall conduct tests using methods deemed necessary to ensure that the

product complies with the requirements shown in Tables 6, 7 and 8. Commonly used methods

for coating mass are determined by gravimetric determination of the mass per unit area (see

ISO 1460), or converting coating thickness measurements made with magnetic gauges (see

ISO 2178) or by X-ray spectrometry (see ISO 3497), using the relationship shown in the notes

of Tables 6, 7 and 8.

7.2.2 Coating adherence

Bend tests shall be conducted in accordance with the methods specified in MS ISO 7438.

8 Designation system

8.1 General

The designation system includes the coating designation, coating mass, coating finish
condition, surface treatment and base-metal designations.

8.2 Coating designation

8.21 Zinc-aluminium alloy coating class

The zinc-aluminium alloy coating class shall be designated by the prefix ZA’ (see 3.2)
followed by a number representing the minimum coating mass, in grams per square meter of
sheet or strip (total both surfaces), determined by triple spot test (see 6.3.2).

8.2.2 Zinc-aluminium-magnesium alloy coating class

The zinc-aluminium-magnesium alloy coating class shall be designated by the prefix ‘ZM’
(see 3.3) followed by a number representing the minimum coating mass, in grams per square
meter of sheet or strip (total both surfaces), determined by triple spot test (see 6.3.2).

8.2.3  Aluminium-zinc-magnesium alloy coating class

The aluminium-zinc-magnesium alloy coating class shall be designated by the prefix ‘AM’
(see 3.4) followed by a number representing the minimum coating mass, in grams per square
meter of sheet or strip (total both surfaces), determined by triple spot test (see 6.3.2).

8.3  Coating finish condition

The coating finish condition designations are as follows:
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- R: normal/regular coating (as produced); and

- S: normal/regular coating (with skin pass).

8.4 Surface treatments

8.4.1 Chemical treatment

The types of surface treatments shall be as given in Table 12.

MS 2657:2020

Table 12. Type and symbol of surface treatment

Type of surface treatment Symbol
Mill passivation C
Mill phosphating? P
Oiling O
Mill passivation and oiling CO
Mill phosphating and oiling PO
Chromate-free treatment® N
Organic layer T
Untreated u
a2 For mill phosphate, mill phosphate/chromate treatment shall generally be applied on the
phosphate-treated surface in order to improve the corrosion resistance.
b Chromate-free treatment refers to mill passivation, mill phosphating and organic layer which does
not contain the hexavalent chromium.

8.5 Base metal designations

The base metal quality designations are:

- Commercial and drawing qualities (Table 4); and

- Structural quality (Table 5).

8.6 Example

An example of a complete designation is ZA275RC250. The designation includes the

following components:

- ZA: zinc-aluminium alloy coating;

- 275: coating mass;

- R: normal/regular coating (as produced);
- C: mill passivation; and

- 250: steel grade.

© STANDARDS MALAYSIA 2020 - All rights reserved
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An example of a complete designation is ZM275RC0O250. The designation includes the
following components:

- ZM: zinc-aluminium-magnesium alloy coating;
- 275: coating mass;

- R: normal/regular coating (as produced);

- CO: mill passivation and oiling; and

- 250: steel grade.

An example of a complete designation is AM150RC0O250. The designation includes the
following components:

- AM: aluminium zinc-magnesium alloy coating;
- 150: coating mass;

- R: normal/regular coating (as produced);

- CO: mill passivation and oiling; and

- 250: steel grade.

9 Resubmission

9.1 The manufacturer may resubmit for acceptance the products that have been rejected
during earlier inspection because of unsatisfactory properties, after they have been subjected
to a suitable treatment (e.g. selection, heat treatment) which, on request, will be indicated to
the purchaser. In this case, the tests should be carried out as if they are applied to a new lot.

9.2  The manufacturer has the right to present the rejected products to a new examination
for compliance with the requirements for another quality.

10 Workmanship

10.1  The surface condition shall be that normally obtained for a metallic -coated steel
sheet product.

10.2 The steel sheet in cut lengths shall be free from quantities of laminations, surface
flaws and other imperfections that are detrimental to the final product or to subsequent
appropriate processing.

10.3  Processing for shipment in coils does not afford the manufacturer the opportunity to
observe readily or to remove non-conforming portions, as can be carried out on the cut length
product. However, it is the responsibility of the manufacturer to provide a product that meets
the requirement for surface condition that is normally obtained on metallic coated steel sheet
products.
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11 Inspection and acceptance

11.1  While not usually required for products covered by this standard, the purchaser may
specify that inspection and tests for acceptance be observed prior to shipment from the
manufacturer’'s works. In these cases, the manufacturer shall afford the purchaser’s inspector
all reasonable facilities to determine that the steel is being furnished in accordance with this
standard.

11.2  Steel that is reported to be defective after the arrival at the user’'s works shall be set
aside, properly and correctly identified and adequately protected. The manufacturer shall be
notified in order that the reported nonconforming material may be properly investigated.

12 Colil size

When hot-dip metallic coated steel sheet is ordered in coils, a minimum or range of
acceptable inside diameter(s) (ID) shall be specified. In addition, the maximum outside
diameter (OD) and the maximum acceptable coil mass shall be specified.

13 Marking

Unless otherwise stated, the following minimum requirements for identifying the steel shall be
legibly stencilled on the top of each lift or shown on a tag attached to each coil or shipping
unit.

a) the manufacturer’'s name or identifying brand;

b) a reference to this standard, i.e. MS 2657:YYYY;

C) the base metal quality designation (See Table 4 & 5);

d) the coating mass designation;

e) the order number (if applicable);

f) the product dimensions;

Q) the lot number or batch number or date of manufacturing;

h) the mass of the lot, coil or bundle.

14 Information to be supplied by the purchaser

To specify requirements adequately in accordance with this standard, inquiries and orders
shall include the following information:

a) a reference to this standard, i.e. MS 2657:2020;
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the name and designation of the material, for example, hot-dip metallic coated steel
sheet, ZA275RCX250 (see Clause 8);

dimensions: for cut lengths, thickness (combination of base metal and coating or base
metal alone), width, length, and bundle mass and the total quantity required; for coils,
thickness (combination of base metal and coating or base metal alone), width, minimum
or range of inside diameter, outside diameter, and the maximum acceptable coil mass
and the quantity required.

NOTE: When the base metal alone is specified, see Annex A for details. When the method of
specifying thickness is not indicated, the combination of base metal and coating shall be
provided.

the application (name of part) when available;

NOTE. Identification of the application provides the opportunity to assess the compatibility of the
end use with the ordered grade and coating designation. Proper identification of the part can
include a description of the part or a visual examination of a submitted part and/or part prints or
any combination thereof.

whether or not surface treatment is required (see 5.6.1, 5.6.2 and 8.3.1);
whether oiled or not (see 5.6.3);

the coil size requirements (see Clause 12);

upon request, the report of the mechanical properties and/or heat analysis;

upon request, inspection and tests for acceptance prior to shipment from the
manufacturer’'s works (see Clause 11); and

when hot-dip zinc-aluminium alloy coated steel, zinc-aluminium-magnesium alloy
coated steel or aluminium-zinc-magnesium alloy coated steel is ordered in coils, a
minimum or range of acceptable inside diameter(s) (ID) shall be specified. In addition,
the maximum outside diameter (OD) and the maximum acceptable coil mass shall be
specified.

EXAMPLE. A typical ordering description is as follows:

Standard MS 2657:201Y, hot dip coated steel sheet, ZM180RC0280, 0.46 mm (base
metal and coating) x 1,200 mm x 2,400 mm, 20,000 kg, mill passivation and oiled.
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Annex A
(informative)

Orders requiring base-metal thickness

A1 When specified by the purchaser, the ordered thickness should be the base metal
thickness. In these cases, the average coated product thickness should be calculated as the
base metal thickness + average thickness for each surface (see Tables A.1 to A.3) of the
coating mass as indicated in Figure A.1. Thickness tolerances given in the tables apply to the
average coated product thickness.

Key

average coated-product thickness
average coating thickness

base metal thickness

thickness tolerance

AWON =

Figure A.1. Calculation of the average coated product thickness

Table A.1. Average thickness for coating mass - Total both sides for Type

ZA coatings
Coating designation Average coating th(i;knrl;assa for calculation
ZA60 0.009
ZA80 0.012
ZA120 0.018
ZA150 0.023
ZA180 0.027
ZA200 0.030
ZA220 0.033
ZA275 0.042
ZA350 0.053
ZA450 0.068
ZA600 0.091
ZA700 0.106
NOTE. The equivalent thickness values in this table are for information only.
@ Theoritical value derived from average coating mass (iriple spot test) using coating
density 6,600 kg/m3.
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The method for obtaining the converted coating mass from the measured value of thickness
shall generally be in accordance with the following formula by taking the density of zinc-
aluminium alloy alloy-coated steel as 6 600 kg/m3.

A=6,600 x t

where

A is the zinc-aluminium alloy coating mass (g/m?); and
tis the coating thickness (mm).

Table A.2. Average thickness for coating mass - Total both sides for Type ZM coatings

Average coating thickness? for calculation
Coating (mm)
designation
Type 1a | Type 1b | Type 2 Type 3 Type 4 Type 5
ZM60 0.010 0.011 0.010 0.009 0.009 0.010
ZM80 0.013 0.014 0.013 0.012 0.012 0.013
ZM90 0.015 0.016 0.015 0.014 0.014 0.014
ZM100 0.017 0.018 0.016 0.016 0.015 0.016
ZM120 0.020 0.021 0.019 0.019 0.018 0.019
ZM140 0.023 0.025 0.023 0.022 0.021 0.023
ZM150 0.025 0.026 0.024 0.023 0.023 0.024
ZM180 0.030 0.032 0.029 0.028 0.027 0.029
ZM200 0.033 0.035 0.032 0.031 0.030 0.032
ZM220 0.037 0.039 0.036 0.034 0.033 0.035
ZM250 0.042 0.044 0.041 0.039 0.038 0.040
ZM275 0.046 0.048 0.045 0.043 0.041 0.044
ZM310 0.052 0.054 0.050 0.048 0.047 0.050
ZM350 0.058 0.061 0.057 0.054 0.053 0.056
ZM450 0.075 0.079 0.073 0.070 0.068 0.072
NOTE. The equivalent thickness values in this table are for information only.
@ Theoritical value derived from average coating mass (triple spot test) using coating
density as per Table A.2.1.

The method for obtaining the converted coating mass from the measured value of thickness
shall generally be in accordance with the following formula by taking the density of zinc-
aluminium-magnesium alloy coated steel as per Table A.2.1.

Example, coating density for Type 1b = 5,700 kg/m3
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A=5700 x ¢
where

A is the zinc-aluminium-magnesium alloy coating mass (g/m?); and
tis the coating thickness (mm).

Table A.2.1. Summary of ZM coating density of different types

Composition (%) Density

Al Mg (kg/m?)
Type 1a 5t09 2to 4 6010
Type 1b 9to0 13 2t0 4 5700
Type 2 3to<5 2to 4 6170
Type 3 3to6 04to<?2 6 430
Type 4 05t0<3 0.4t0<26 6 650
Type 5 0.5t0<3 26to4 6210

Table A.3. Average thickness for coating mass - Total both sides for
Type AM coatings

- - a :
Coating designation Average coating thickness? for calculation
(mm)
AM50 0.014
AM70 0.019
AM90 0.025
AM100 0.028
AM125 0.035
AM150 0.041
AM175 0.048
AM200 0.055
NOTE. The equivalent thickness values in this table are for information only.
@ Theoritical value derived from average coating mass (triple spot test) using coating density 3,622
kg/m?3

The method for obtaining the converted coating mass from the measured value of thickness
shall generally be in accordance with the following formula by taking the density of aluminium-
zinc-magnesium alloy-coated steel as 3,622 kg/m3.

A=3,622 xt
where
A is the aluminium-zinc-magnesium coating mass (g/m?); and

tis the coating thickness (mm).
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