MALAYSIAN MS 2651:2020
STANDARD

Cold-reduced carbon steel sheet and strip of
commercial and drawing qualities
(First revision)

ICS: 77.140.50

Descriptors: cold-reduced, carbon steel, sheet, strip, drawing

© Copyright 2020
DEPARTMENT OF STANDARDS MALAYSIA



DEVELOPMENT OF MALAYSIAN STANDARDS

The Department of Standards Malaysia (Standards Malaysia) is the national standards

and accreditation body of Malaysia.

The main function of Standards Malaysia is to foster and promote standards, standardisation
and accreditation as a means of advancing the national economy, promoting industrial
efficiency and development, benefiting the health and safety of the public, protecting the
consumers, facilitating domestic and international trade and furthering international
cooperation in relation to standards and standardisation.

Malaysian Standards (MS) are developed through consensus by committees which comprise
balanced representation of producers, users, consumers and others with relevant interests, as
may be appropriate to the subject at hand. To the greatest extent possible, Malaysian
Standards are aligned to or are adoption of international standards. Approval of a standard as
a Malaysian Standard is governed by the Standards of Malaysia Act 1996 [Act 549]. Malaysian
Standards are reviewed periodically. The use of Malaysian Standards is voluntary except in so
far as they are made mandatory by regulatory authorities by means of regulations, local by-

laws or any other similar ways.

For further information on Malaysian Standards, please contact:

Department of Standards Malaysia
Level 1 & 2, Block 2300, Century Square
Jalan Usahawan

63000 Cyberjaya

Selangor Darul Ehsan

MALAYSIA

Tel: 60 3 8318 0002

Fax: 60 3 8319 3131
http://www.jsm.gov.my
E-mail: central@jsm.gov.my



MS 2651:2020

Contents

ComMILEE rEPrESENTATION ....coiieiiiii it st e e st e e e s rnee e e e sneeeeeean ii
0T (=310 T o PR iii
1 S T o - RS SPR 1
2 NOIMALIVE FEIEIENCES ..o 1
3 Terms and definitioNS ........ooiuiiiii e e 2
4 10 ia 1T a1 (o] 12 =1 1To ) o TS SURUSERR 3
5 (07 =Yoo Toz= T ool aaT o To -1 o] o NP TSR 6
6 Conditions of MaNUfaCIUIe........c.oiiiiii e 8
7 DIimensional t0IEIraNCES ........cocviiiiie e 10
8 Shape t0lEraNCES. ... . i 16
9 S T= 100] o] 19 To TR USRS 20
10 Mechanical Property tESTS. .....cuuiiiiiieie it 20
11 U] (=Y TSP 20
12 RESUDIMISSION ..ottt e e eaneeas 20
13 WOTKMANSHP ..ttt e e sab e s eraeeee e 21
14 INSPECtion and ACCEPIANCE ......cii i 21
15 CO0Il SIZE .t 21
16 Y=g T T PR 21
17 Information to be supplied by the purchaser ..........cccoiiiiin e, 22
BiDIOGIapNY ... e e e e 24

© STANDARDS MALAYSIA 2020 - All rights reserved i



MS 2651:2020

Committee representation

The National Standards Committee on Metallic Materials and Semi-Finished Products (NSC P) under whose authority
this Malaysian Standard was developed, comprises representatives from the following organisations:

Association of Consulting Engineers Malaysia

Construction Industry Development Board Malaysia

Department of Standards Malaysia (Secretariat)

Federation of Malaysian Manufacturers

IKRAM QA Services Sdn Bhd

Jabatan Kerja Raya

Malaysia Steel Association

Malaysia Steel Institute

Malaysian Iron and Steel Industry Federation

Master Builders Association Malaysia

Ministry of International Trade and Industry

Pertubuhan Arkitek Malaysia

SIRIM Berhad (Previous secretariat)

SIRIM QAS International Sdn Bhd (Civil and Construction Section)
SIRIM QAS International Sdn Bhd (Chemical & Consumer Section)
The Institution of Engineers, Malaysia

Universiti Malaya (Fakulti Kejuruteraan Mekanikal)

Universiti Teknologi Mara

Universiti Sains Malaysia

Universiti Teknologi Malaysia

The Technical Committee on Continuous Mill, Flat, Rolled Products which supervised this Malaysian Standard consists
of representatives from the following organisations:

Construction Industry Development Board
Department of Standards Malaysia (Secretariat)
IKRAM QA Services Sdn Bhd

Jabatan Kerja Raya Malaysia

Malaysia Steel Association

Malaysian Iron and Steel Industry Federation
Master Builders Association Malaysia

SIRIM Berhad (Previous secretariat)

SIRIM QAS International Sdn Bhd

Syarikat Bekalan Air Selangor Sdn Bhd

The Institution of Engineers, Malaysia
Universiti Malaya

Co-opted members:

Asia Roofing Industries Sdn Bhd

Astino Berhad

CSC Steel Sdn Bhd

FIW Steel Sdn Bhd

KHP Roofing (M) Sdn Bhd

Malaysia Steel Institute

Mycron Steel CRC Sdn Bhd

NS BlueScope Malaysia Sdn Bhd

NS Bluescope Lysaght Malaysia Sdn Bhd
POSCO

Swissma Building Technologies Sdn Bhd
European Profiles (M) Sdn Bhd

ii © STANDARDS MALAYSIA 2020 - All rights reserved



MS 2651:2020

Foreword

This Malaysian Standard was developed by the Technical Committee on Continuous Mill, Flat,
Rolled 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 2 in Table 2

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

) The requirement of camber has been rephrased.

This Malaysian Standard cancels and replaces MS 2651:2015, Cold-reduced carbon steel
sheet and strip of commercial and drawing qualities

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Cold-reduced carbon steel sheet and strip of commercial and drawing
qualities
(First revision)

1 Scope

11 This Malaysian Standard applies to cold-reduced carbon steel sheet and strip of
commercial and drawing qualities. It is suitable for applications where the surface is of prime
importance.

1.2  Commercial quality sheet and strip (SPCC) is intended for general fabricating purposes
where sheet is used in the flat condition or for bending, moderate forming and welding
operations.

1.3  Drawing quality sheet and strip (SPCD, SPCE, SPCF, SPCQG) is intended for drawing
or severe forming, including welding. Drawing quality sheet is furnished according to all the
requirements of this Malaysian Standard, or, by agreement when ordered, to fabricate an
identified part, in which case, the mechanical property requirements do not apply. Drawing
qualities are identified as follows:

a) SPCD - Drawing quality;

b) SPCE - Deep drawing quality;

c)  SPCF - Deep drawing quality aluminum killed (non-ageing); and

d) SPCG - Extra deep drawing quality (stabilised interstitial free).

1.4  Interstitial free steel (IF steel) can be applied on orders of SPCD, SPCE and SPCF,
provided that the customer is informed of the substitution and related shipping documents
reflect the actual material shipped.

1.5 Cold-reduced sheet less than 600 mm wide can be slit from wide sheet and will be
considered as sheet.

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 references (including any amendments) applies.

ISO 6507-1, Metallic materials - Vickers hardness test - Part 1: Test method

ISO 6508-1, Metallic materials - Rockwell hardness test - Part 1: Test method (scales A, B, C,
D,E F G HKN,T)

ISO 6892-1, Metallic materials - Tensile testing - Part 1: Method of test at room temperature
ISO 10113, Metallic materials - Sheet and strip - Determination of plastic strain ratio
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ISO 10275, Metallic materials - Sheet and strip - Determination of tensile strain hardening
exponent

ISO 16162, Continuously cold-rolled steel sheet products - Dimensional and shape tolerances

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1 Annealing

Process of heating to, and holding at, a suitable temperature and then cooling at a suitable rate
for such purposes as lowering hardness, facilitating cold working, producing a desired
microstructure or obtaining desired mechanical, physical or other properties.

3.2 As anneal

Condition describing annealed strip produced without definite control of stretcher strains or
fluting.

NOTE. It is suitable for drawing and other applications where such surface characteristics are not
objectionable.

3.3 Camber

Greatest deviation of a side edge from a straight line, the measurement being taken on the
concave side with a straightedge.

3.4 Cold-reduced carbon steel sheet

Product obtained from hot-rolled descaled steel sheet by cold reducing to the required sheet
thickness and generally produced in widths of 600 mm and over, in coils and cut lengths.

3.5 Cold-reduced carbon steel strip

Product manufactured from hot-rolled, descaled coils by cold reducing to the desired thickness
and generally produced in widths of up to 600 mm, in coils and cut lengths.

3.6 Cold reduction

Process of reducing the thickness of the strip at room temperature whereby the amount of
reduction is greater than that used for a skin pass.

3.7  Out-of-square

Greatest deviation of an end edge from a straight line at right angles to a side and touching one
corner, the measurement being taken as described in ISO 16162, or measurable as one-half
the difference between the diagonals of the cut-length sheet.

3.8  Skin pass

Final light cold rolling of cold-reduced and annealed sheet.
2 © STANDARDS MALAYSIA 2020 - All rights reserved
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3.9 Stabilised interstitial free steel

Extra low carbon steel in which all interstitial elements are combined with titanium and/or
equivalent elements.

3.10  Surface finish
Degree of smoothness or lustre of the strip.
3.11  Temper

Designation by number or alphabet or term to indicate the hardness as a minimum, as a
maximum or as a range.

NOTE. The tempers are obtained by the selection and control of chemical composition, by amounts of
cold reduction, by thermal treatment and by a skin pass.

4 Other information

41 Cold-reduced steel sheet

This product is normally supplied with skin passed (see 4.2) but may be supplied annealed last
(i.e. without a skin pass), if specified by the purchaser on the order.

4.2  Skin passing
The purpose of skin passing is one or more of the following:

a) to minimise temporarily the appearance of coil breaks, stretcher strains (Llders lines) or
fluting during fabrication of finished parts;

b) to obtain the required surface finish suitable for ordinary decorative painting; and
c) to control the shape.

Some increase in hardness and some loss in ductility will result from skin passing.

4.3 Strain ageing

Cold-reduced sheet, in qualites SPCC, SPCD, and SPCE supplied in the skin-passed
condition, tends to strain age and this may lead to the following:

a) surface markings from stretcher strains (Liders lines) or fluting when the steel is formed;
and

b) deterioration in ductility.
Because of these factors, it is essential that the period between final processing at the mill and
fabrication be kept to a minimum. Rotation of stock, by using the oldest material first, is

important. Stocking of such steels for extended periods of time should be avoided; for optimum
performance, the period should not exceed six weeks.

© STANDARDS MALAYSIA 2020 - All rights reserved 3
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For skin-passed sheet in qualities SPCC, SPCD and SPCE, and with due regard to the
foregoing precautions, reasonable freedom can be achieved by effective roller levelling
immediately prior to fabrication at the purchaser's plant. Freedom from stretcher strain and
fluting for a period of six months can be achieved by the supply of skin-passed non-ageing
steels. Grades SPCF or SPCG shall be specified in such cases where Liders lines are not
acceptable and where roller levelling is not possible.

4.4 Surface condition

The SPCC product surface condition is supplied as specified in 13.1. Drawing quality products
are supplied with either of the surface qualities A or B.

441 Surface quality A (unexposed)

Imperfections, such as pores, slight imperfections, small marks, minor scratches and slight
coloring, which do not affect the formability or the application of surface coatings, are permitted.

4.4.2 Surface quality B (exposed)

The better surface shall be free of imperfections which might affect the uniform appearance of
quality coating.

The other surface shall at least conform to surface quality A.

In the case of delivery of coil and slit coil, the percentage of defects may be greater than in the
case of delivery in sheet or cut lengths. This should be taken into account by the purchaser,
and the percentage of admissible surface defects may be agreed at the time of the enquiry and
order. Unless otherwise agreed, a single surface of the product shall comply with the specified
requirements. The other surface shall be such that during subsequent treatment it does not
have a deleterious effect on the better surface.

4.5 Surface finish
451 The finish is specified normally as one of the following:

a) No. 1 or D or matte (dull) finish: a finish without lustre, produced by rolling on rolls
toughened by mechanical, electrical or chemical means; this finish is especially suitable
for lacquer or paint adhesion, and is beneficial in aiding drawing operations by reducing
the contact friction between the die and the strip.

b) No. 2 or B or regular bright finish: a finish produced by rolling on rolls having a moderately
smooth finish; it is suitable for many requirements, but not generally applicable to bright
plating.

C) No. 3 or best bright finish: a finish generally of high lustre, produced by selective rolling
practices, including the use of specially prepared rolls; this is a high quality finish and is
particularly suited for bright plating; the production of this finish requires extreme care in
processing and extensive inspection.

d) No. 4 or mirror finish: a finish of special high lustre, produced on specially polished rolls,

mainly for highly decorative plating purposes; the production of this finish requires
extreme care in processing and extensive inspection.

4 © STANDARDS MALAYSIA 2020 - All rights reserved
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4.5.2 When cold-reduced steel sheet is deformed during fabrication, localised areas may
roughen to some degree and such affected portions of the part may require hand finishing to
prepare the surface for the intended application.

4.6 Oiling

As a deterrent to rusting, a coating of oil is usually applied to the product. The oil is not intended
as a drawing or forming lubricant and should be easily removable with degreasing chemicals.
On request, the manufacturer shall advise the purchaser of which type of oil has been used.
The product may be ordered not oiled, if required, in which case, the supplier has limited
responsibility if oxidation occurs.

4.7 Edges

The desired edge number shall be specified as follows:

a) No. 1 edge: a prepared edge of specified contour (round or square) that is produced
when a very accurate width is required or when an edge condition suitable for

electroplating is required, or both.

b) No. 2 edge: a natural mill edge carried through cold rolling from the hot-rolled carbon
steel strip without additional processing of the edge.

C) No. 3 edge: an approximately square edge, produced by slitting, on which the burr is not
eliminated; normal coiling or piling does not necessarily provide a definite positioning of
the slitting burr.

d) No. 4 edge: a rounded edge produced by edge rolling either the natural edge of hot-rolled
carbon steel strip or slit-edge material; this edge is produced when the width tolerances
and edge condition are not as exacting as for the No. 1 edge.

e) No. 5 edge: an approximately square edge produced from slit-edge material on which
the burr is eliminated, usually by rolling or filing.

f) No. 6 edge: a square edge produced by edge rolling the natural edge of hot-rolled carbon
steel strip or slit-edge material; this edge is produced when the width tolerance and edge
condition are not as exacting as for the No. 1 edge.

5 Chemical composition

The chemical composition (heat analysis) shall not exceed the values given in Tables 1 and 2.

© STANDARDS MALAYSIA 2020 - All rights reserved 5
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Table 1. Chemical composition (heat analysis)

Quality Carbon, | Manganese, | Phosphorus Sulfur, Titanium?,
Designatio Name maximum maximum ’ maximum | maximum
n (%) (%) maximum (°/o) (°/o)

(%)
SPCC Commercial 0.15 0.60 0.050 0.035 -
SPCD DrawingP 0.10 0.50 0.040 0.035 -
SPCE Deep 0.08 0.45 0.030 0.03 -
drawingP®
SPCF Deep 0.06 0.45 0.030 0.03 -
drawing
aluminium
killed®
(non-
ageing)
SPCG Extra deep 0.02 0.25 0.020 0.02 0.15
drawing®
(stabilised
interstitial
free)

2 Titanium may be replaced totally or partially by niobium or vanadium. Carbon and nitrogen shall be completely

stabilised.

b |f interstitial free (IF steel) is to be applied to SPCD, SPCE and SPCF orders, the values of 0.15 % maximum Ti,
and 0.10 % maximum Nb and V, are acceptable to ensure that the carbon and nitrogen are fully stabilised.

¢ By agreement, the manganese, phosphorus and sulfur maximums may be adjusted.
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Table 2. Limits on additional chemical elements

Element? Heat analysis, Product analysis,
maximum maximum
(%) (%)

CuP 0.20 0.23

NiP 0.20 0.23
Cro.c 0.15 0.19
Mo®: ¢ 0.06 0.07
Nbd ¢ 0.008 0.018

Ve 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.

® 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.

4 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.

5.1 Chemical analysis

5.1.1 Heat analysis

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

Each of the elements listed in Table 2 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 result may be reported as “< 0.02 %”".

5.1.2 Product analysis

A 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 suitable for verification analysis.

© STANDARDS MALAYSIA 2020 - All rights reserved 7
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For killed steels, the sampling method shall be agreed between the manufacturer and the
purchaser at the time of ordering. The product analysis tolerances shall be in accordance with
Table 3.

Table 3. Product analysis tolerances

Element Range of specified Tolerance over
element maximum specified

(%) (%)
C 20.06t0<0.15 0.03
>0.15t0<0.25 0.04
Mn <0.60 0.03
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.

6 Conditions of manufacture

6.1 Physical properties

6.1.1 Either temper requirements in accordance with Table 4 or mechanical properties in
accordance with Table 5 may be specified as given in this Malaysian Standard, but not both,
since there is no direct correlation.

6.1.2 Cold-reduced carbon steel strip specified to temper requirements is produced to the
following temper designations:

a) 1 (full hard);

b) 2 (half hard);

C) 4 (quarter hard);

d) 8 (eighth hard);

e) A (as anneal); and

f) S (standard temper).

No 1, 2, 4 and 8 are applicable to SPCC grade.

6.1.3 Cold-reduced carbon steel strip specified to mechanical properties is produced to the
following commercial and drawing quality designations:

a) SPCC (commercial quality);

b) SPCD (drawing quality);

8 © STANDARDS MALAYSIA 2020 - All rights reserved
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C) SPCE (deep drawing quality);
d) SPCF (deep drawing quality aluminium killed); and
e) SPCG (extra deep drawing quality) (stabilised interstitial free).

Table 4. Temper and hardness requirements for cold-reduced carbon steel strip

Hardness
Temper | Thicknesses | Rockwell Rockwell Rockwell Vickers
e B 30T 15T
(mm) Scale Scale Scale HV
HRB HR30T HR15T
1 e <0.36 - - 88.2, min. 170, min.
(full 0.36<e<1.0 - 73.1, min. - 170, min.
hard) e>1.0 84, min. - - 162, min.
22 e<0.36 - - 83.510 89.5 12510 185
(half 0.36<e=<1.0 - 63.51t0 75.8 - 125 to 185
hard) e>1.0 70 to 89 - - 125 to 185
4ab e<0.36 - - 80.0 to 86.6 107 to 150
(quarter | 0.36<e<1.0 - 56.5 t0 69.7 - 107 to 150
hard) e>1.0 60 to 80 - - 107 to 150
8 e<0.36 - - 76.9 to 83.7 92 to 130
(eighth 0.36<e<1.0 - 49.7 10 63.7 - 9210 130
hard) e>1.0 50 to 71 - - 9210 130
2 Rockwell and Vickers hardness values apply to aluminium-killed steels. For non-killed steel (rimmed or capped)
or semi-killed steels, the values apply only at the time of shipment.
b 4 tempers may be ordered with a carbon range of 0.15 % to 0.25 %. In each instance, the maximum hardness
requirement is established by agreement.

6.2 Mechanical properties

6.2.1 Hardness

When the temper designation is specified for SPCC (1, 2, 4 and 8), at the time the steel is made
available for shipment the hardness shall be as stated in Table 4 when it is determined on test
pieces obtained in accordance with the requirements of Clause 9.

6.2.2 Tensile properties

When the mechanical property designation is specified, at the time the steel is made available

for shipment the tensile properties shall be as stated in Table 5 when they are determined on
test pieces obtained in accordance with the requirements of Clause 9.

© STANDARDS MALAYSIA 2020 - All rights reserved 9
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7 Dimensional tolerances

71 Tolerances on thickness

The tolerances on thickness applicable to cold-reduced steel sheet shall be in Tables 6 to 7.

10 © STANDARDS MALAYSIA 2020 - All rights reserved
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7.2 Tolerances on width

The tolerances on width shall be as follows:

a) The tolerances on width shall be applied to the nominal width.

b) The tolerances on width shall be divided into A, B and C as given in Tables 8, 9 and 10,
respectively. Table 8 shall apply to those by ordinary cutting method, Table 9 applies to

those by recut or precision cut and Table 10 applies to those by slit.

Table 8. Tolerances on width A

Width, b Tolerance
(mm)
b < 1,250 0 +7
b=1,250 0 +10
Table 9. Tolerances on width B
. Tolerance

Width, b (mm)

b<1,250 0 +3

b=1,250 0 +4

The plus side tolerances shall not be specified to the stretcher levelled steel sheet.
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7.3  Tolerances on length
The tolerances on length shall comply with Table 11.
Table 11. Length tolerances for cut lengths, not resquared

Dimensions and tolerances in millimetres

Specified width, » Tolerance
10
b < 2,000 *
0
0.5 % x length
2,000 < b < 8,000 * °8( eng
40
b > 8,000 *
0
NOTE. For resquared material, more restrictive tolerances are subjected to negotiation.

8 Shape tolerances

8.1 Camber

The application of camber to the steel sheet and strip shall be as given in Figure 1. The camber
of steel sheet and strip shall be divided into A and B as given in Tables 12 and 13, respectively.
Table 13 shall be applied upon the agreement between the purchaser and the manufacturer,
and when applied, the purport shall be indicated. The camber shall not be applied to the
irregular portions of steel strip. The measurement of camber may be omitted!. However, when
particularly specified by the purchaser, the measurement shall be performed.

Table 12. Maximum value of camber A

Dimensions and tolerances in milimetres

Division of steel sheet and steel strip
Width, b Steel sheet
Under 2,000 in 2,000 or over in Steel strip
length length
30<b <40 8 8 in any 2,000 in length
40< b <600 4 4 in any 2,000 in length
b =600 2 2in any 2,000 in length

! The measurement of camber may be omitted by the judgement of the manufacturer on the precondition
that camber shall satisfy the specified value.
16 © STANDARDS MALAYSIA 2020 - All rights reserved
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Table 13. Maximum value of camber B

Dimensions and tolerances in milimetres

Division of steel sheet and steel strip
Width, b Steel sheet
Under 2 000 in 2000 oroverin | Steel strip
length length

30<bh <40 25 25in any 2 000 in length

40< b <600 10 10 in any 2 000 in length
8.2  Tolerances of out-of-square
The tolerances on out-of-square shall comply with Tables 14 and 15.

Table 14. Out-of-square tolerance for cut lengths, not resquared
Dimensions Out-of-square tolerance

All thicknesses and all sizes 0.7 % x length

NOTE. Out-of-square is the greatest deviation of an end edge from a straight line at right angles to a
side and touching one corner as shown in Figure 2. It can also be measured as one-half the difference

between the diagonals of the cut length sheet.

Table 15. Out-of-square tolerances for resquared material

Dimensions and tolerances in millimetres

Specified length, [ Specified width, » Out-of-square tolerance
+1
b<1,200
0
1<3,000 +2
b> 1,200
0
. +2
[> 3,000 All width 0
NOTE. Out-of-square is the greatest deviation of an end edge from a straight line at right angles to a
side and touching one corner as shown in Figure 2. It can also be measured as one-half the difference
between the diagonals of the cut length sheet. When measuring material to resquared tolerances,
consideration may have to be given to extreme variations in temperature.
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Key

1 edge camber

2 side edge (concave side)
3 straight edge

Figure 1. Measurement of camber

Key

1 out-of-square
2 straight edge
3 side edge

Figure 2. Measurement of out-of-square
8.3  Flatness

The flatness of sheet and strip shall be as follows:

a)

Flatness of steel sheet and strip in coil. The flatness shall be as given in Table 12;
however it shall not be applied to the bow. Also, it shall be applied to the steel of
standard temper grade and not to the irregular portions of the steel. The flatness
shall be inspected on the inspection station installed on the production line. When
the measurement value is necessary, the measurement including the
measurement method shall be reported upon the agreement between the
purchaser and the manufacturer.

The measurement of flatness of steel may be omitted (see Note).

NOTE.The omission of the measurement of flatness based on the judgment of the manufacturer is
permissible on the precondition that the flatness shall satisfy specified value.

18
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Flatness of sheet and strip in cut length. The flatness shall be divided into A and B as
given in Tables 16 and 17, respectively. Table 17 shall generally be applied to the
stretcher-levelled steel. The flatness shall be applied only to the steel cut from the
cold-reduced carbon steel coil of the standard temper grade of 600 mm or over in
width. The flatness shall be measured by laying a cut length on a flat surface plate,
and the value shall be determined by subtracting the thickness of the steel from the
maximum strain (see Note) from the upper side of the flat surface of the steel.

NOTE. According to its shape and location of occurrence, the strain is categorised as follows:

1.

Bow: curving of the whole steel, either in therolling direction or in the direction transverse to
the rolling direction

Wave: rippling in rolling direction of the steel
Edge wave: wave appearing on the edge of steel (end part in the width direction)
Centre buckle: wave appearing to the centre part of the steel.

Table 16. Maximum value of flatness A

Dimensions in millimetres

Type of strain
Width, b Bow, wave Edge wave gﬁ:ﬁ:
b < 1,000 12 8 6
1,000 <h < 1,250 15 9 8
1,250 < b < 1,600 15 11 8
b=1,600 20 13 9

Table 17. Maximum value of flatness B

Dimensions in millimetres

Type of strain
Width, b Bow, wave Edge wave gﬁ;ﬁ:
b < 1,000 2 2 2
1,000 < b < 1,250 3 2 2
1,250 < b < 1,600 4 3 2
b 21,600 5 4 2
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9 Sampling
One representative sample for mechanical test shall be taken from each lot of sheet and strip

while in cold rolling. A lot consists of 50 t or less of sheet and strip of the same designation
rolled to the same thickness and temper or mechanical properties.

10 Mechanical property tests

10.1 Hardness test

The hardness test shall be carried out in accordance with ISO 6507-1 or ISO 6508-1, as
applicable.

10.2 Tensile test
The tensile test shall be carried out in accordance with 1ISO 6892-1.

The plastic strain ratio shall be determined in accordance with ISO 10113. The tensile strain
hardening exponent shall be determined in accordance with ISO 10275.

11 Retests

11.1 Machining and flaws

If any test piece shows defective machining or develops flaws, it shall be discarded and another
test piece substituted.

11.2 Elongation

If the percentage elongation of any test piece is less than that specified in Table 5, and if any
part of the fracture is outside the middle half of the gauge length as scribed before the test, the
test shall be discarded and a retest shall be carried out.

11.3  Additional tests

If a test does not give the specified results, two additional tests shall be carried out at random
on the same lot.

Both retests shall conform to the requirements of this standard; otherwise, the lot may be
rejected.

12 Resubmission

The manufacturer may resubmit, for acceptance, the products that have been rejected during
earlier inspection because of unsatisfactory properties after he has subjected them to a suitable
treatment (selection, heat treatment) which, on request, will be indicated to the purchaser. In
this case, tests shall be carried out as if they applied to a new batch.
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The manufacturer has the right to present the rejected products to a new examination for
compliance with the requirements for another grade.

13  Workmanship

13.1  Commercial quality SPCC
The surface condition should be that normally obtained in a cold-reduced product.

The steel sheet in cut lengths shall be free from amounts of laminations, surface flaws and
other imperfections that are detrimental to subsequent appropriate processing.

Processing for shipment in coils does not afford the manufacturer an opportunity to observe
readily, or to remove, defective portions; however, this is possible with the cut-length product.

13.2 Drawing quality

The surface condition of sheets of drawing qualities for exposed or unexposed parts shall be
as specified in 4.4.

Processing for shipment in coils does not afford the manufacturer the opportunity to observe
readily, or to remove, defective portions; however, this is possible with the cut-length product.

14 Inspection and acceptance

While not usually required for products covered by this Malaysian Standard, when the
purchaser specifies that inspection and tests for acceptance be observed prior to shipment from
the manufacturer's works, the manufacturer shall provide the purchaser's inspector with all
reasonable facilities to determine that the steel is being furnished in accordance with this
standard.

Steel that is reported to be defective after arrival at the user's works shall be set aside, properly

and correctly identified and adequately protected. The supplier shall be notified in order that he
may properly investigate.

15 Coil size
When the product is ordered in coils, a minimum inside diameter (ID) or range of acceptable

inside diameters shall be specified. In addition, the maximum outside diameter (OD) and the
maximum acceptable coil mass shall be specified.

16 Marking

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

a) manufacturer's name or identifying brand;
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reference to this standard, i.e. MS 2651:2020
the quality designation;

the temper number;

type of surface finish;

the order number;

the product dimensions;

the lot number; and

the mass.

Information to be supplied by the purchaser

To adequately specify the requirements of this standard, enquiries and orders shall include the
following information:

the number of this Malaysian Standard, i.e. MS 2651:201Y;

the name and quality designation of the material (see 1.2 and 1.3);

the temper number (see 6.1.2);

the type of finish;

the type of edges;

the dimensions of the product and the quantity required;

the application (name of part), and whether it is an exposed or unexposed part (see 5.5);

for drawing qualities SPCD, SPCE, SPCF and SPCG, any special requirements for
surface finish, when required (see 4.4 and 4.5);

for drawing qualities SPCD, SPCE, SPCF and SPCG, whether ordered according to
mechanical properties or to fabricate an identified part (see 5.5 and 5.6);

whether oiled (see 4.6);

whether annealed last, if required (see 4.1);
report of heat analysis, if required (see 5.1.1);
grip or entry marks location;

limitations on mass and dimensions of individual coils or bundles, if applicable (see
Clause 13); and
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0) inspection and tests for acceptance prior to shipment from the producer's works, if
required (see Clause 12).

EXAMPLE 1. MS 2651:2020, cold-reduced steel sheet, commercial quality SPCC, normal
thickness tolerance, 1 mm x 1,000 mm x 2,000 mm, 10,000 kg, to be used for warehouse
resale, oiled, report of heat analysis required, maximum lift mass 4,000 kg.

EXAMPLE 2. MS 2651:2020, cold-reduced steel sheet, drawing quality SPCD, normal

thickness tolerance, 1 mm x 700 mm x 1,800 mm, 50,000 kg, unexposed part, ordered to
mechanical properties, oiled, report of heat analysis required, maximum lift mass 4,000 kg.
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