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Foreword 
 
 
This Malaysian Standard was developed by the Working Group on Aluminium and Aluminium 
Alloy under the authority of the Industry Standards Committee on Metallic Materials and 
Semi-Finished Products. 
 
Major modifications in this revision are as follows: 
 
a)  deletion of JIS Z 2204 and inclusion of EN 515 as a normative reference under Clause 2; 

and 
 

b)  revision of Tables 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 13, 16, 17, 19 and 20.  
 
This Malaysian Standard cancels and replaces MS 2040:2007, Aluminium and aluminium 
alloys - Sheets and coiled sheets - Specification. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Aluminium and aluminium alloys - Sheets and coiled sheets - 
Specification 

 
 

1  Scope 
 
This Malaysian Standard specifies chemical compositions, mechanical and physical 
properties, tolerance and other characteristics of rolled aluminium and aluminium alloy sheet 
and plate, clad sheet and plate, strip and disc, hereafter referred to as sheet, clad sheet, 
coiled sheet and circle. 
 
 

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) apply. 
 
ISO 6892-1, Metallic materials - Tensile testing - Part 1: Method of test at room temperature 
 
EN 515, Aluminium and aluminium alloys - Wrought products - Temper designations 
 
JIS H 0321, General rules for inspection of non-ferrous metal materials 
 
JIS H 1305, Method for photoelectric emission spectrochemical analysis of aluminium and 
aluminium alloys 
 
JIS H 1306, Methods for atomic absorption spectrometric analysis of aluminium and 
aluminium alloys 
 
JIS H 1307, Methods for inductively coupled plasma emission spectrometric analysis of 
aluminium and aluminium alloys 
 
JIS Z 2248, Method of bend test for metallic materials 
 
 

3  Terms and definitions 
 
For the purposes of this standard, the following terms and definitions apply. 
 
3.1  circle 
 
A disc-like sheet, consist of a sheet or a strip that is generally cut by pressing or shearing. 
 
3.2  clad sheet 
 
A sheet which is clad on all the surface of the base material (a sheet constituting the base 
plate) with a sheet of a different kind of alloy, using a method such as pressure welding or its 
equivalent. 
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3.3  coiled sheet 
 
A rolled product of rectangular cross-section with thickness greater than 0.15 mm, supplied in 
coils usually with slit edges. 
 
3.4  sheet 
 
A rolled material of a rectangular cross-section having a thickness greater than 0.15 mm, 
supplied in straight lengths usually with slit, sheared or sawn edges. 
 
NOTE.  A thick sheet refers to a sheet having over 6 mm thickness, and the sheet mentioned in this 
standard sometimes includes the thick sheet. 

 
 

4  Alloy type 
 
The alloy type shall be as shown in Table 1. 
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5  Quality 
 
5.1  Appearance 
 
The sheet, clad sheet, coiled sheet and circle shall show fine quality of finish, be uniform and 
be free from defects such as blisters and flaws detrimental to practical use. The surface 
defects shall be smoothly removed, and the product shall be within dimensional tolerances. 
 
5.2  Chemical composition 
 
The chemical composition of the sheet, clad sheet (core material and skin material), coiled 
sheet and circle shall be as given in Table 2. 
 
5.3  Mechanical property 
 
The mechanical properties (tensile strength, yield strength, elongation and bending property) 
of sheet, coiled sheet, circle and clad sheet shall be as given in Tables 3 and 4. However, 
Tables 3 and 4 shall be applied to those of 4.5 mm and below and 3.5 mm and below in 
thickness respectively. In the bending test of the sheet, coiled sheet and clad sheet as given 
in 7.3, the test piece shall exhibit no cracking on the outside of the bent portion. 
 
The mechanical properties for the product exceeding the range of specified dimensions shall 
be agreed upon between the supplier and purchaser. 
 
5.4  Temper grade designation 
 
The definition of temper grade designation shall be as given in Annex A.  
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6  Dimensions and tolerances thereon 
 
6.1  Thickness of skin material of clad sheet  
 
The thickness of skin material of clad sheet shall be as given in Table 5. The measurement 
test of the skin material shall be conducted for only those required by the purchaser. 
 

Table 5.  Thickness of skin material of clad sheet 
 

Alloy number 
Thickness of clad sheet 

(mm) 

Thickness of skin material 
(per one side)  

(%) 

2014 
clad sheet 

Up to and including 0.6 8 minimum of the full thickness 

Over 0.6, up to and including 1.0 6 minimum of the full thickness 

Over 1.0, up to and including 2.5 4 minimum of the full thickness 

Over 2.5, up to and including 25 2 minimum of the full thickness 

2024 
clad sheet 

Up to and including 1.6 4 minimum of the full thickness 

Over 1.6 2 minimum of the full thickness 

7075 
clad sheet 

Up to and including 1.6 3.2 minimum of the full thickness 

Over 1.6, up to and including 5 2 minimum of the full thickness 

Over 5, up to and including 13 1.2 minimum of the full thickness 

Over 13 1.2 minimum to 3 of the full thickness 

 
6.2  Thickness tolerances for sheet, clad sheet, coiled sheet and circle  
 
The thickness tolerances for sheet, clad sheet, coiled sheet and circle shall be as specified in 
Tables 6 to 9. 
 
For Tables 8 and 9, tolerances for the products exceeding the range of specified thickness 
and width shall be agreed upon between the supplier and purchaser. 
 
The specifications in Tables 8 and 9 shall be applied to the products of temper grade H112 
and those finished by the hot-rolled condition. 
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Table 8.  Thickness tolerances for hot-rolled products (for alloy number 1085, IN30, 
3003 and those listed below) 

 

Specified thickness,     

t (mm) 

Alloy number: 1085, 1080, 1070, 1050, 1100, 1200, IN00, IN30, 3003, 3103, 3105, 
3203, 3005, 4017, 5005, 5006, 5010, 5050, 5N01, 8006, 8011, 8011A, 8021, 8079 

Specified width, W (mm) 

Up to and 

including 
900 

Over 900, 

up to and 

including  

1 400 

Over 1 400, 

up to and 

including 

 1 800 

Over 1 800, 

up to and 

including  

2 300 

Over 2 300, 

up to and 

including  

2 600 

Over 2 600, 

up to and 

including  

3 400 

Tolerances (mm) 

4 and over, up to and 
including 5 

± 0.25 ± 0.30 ± 0.35 ± 0.40 - - 

Over 5, up to and 
including 6 

± 0.30 ± 0.40 ± 0.45 ± 0.50 - - 

Over 6, up to and 
including 8 

± 0.45 ± 0.45 ± 0.55 ± 0.65 ± 0.75 ± 0.85 

Over 8, up to and 
including 11 

± 0.55 ± 0.55 ± 0.65 ± 0.75 ± 0.85 ± 0.95 

Over 11, up to and 
including 16 

± 0.65 ± 0.65 ± 0.75 ± 0.85 ± 0.95 ± 1.0 

Over 16, up to and 
including 22 

± 0.80 ± 0.80 ± 0.80 ± 0.90 ± 1.1 ± 1.1 

Over 22, up to and 
including 29 

± 0.90 ± 0.90 ± 0.90 ± 1.1 ± 1.4 ± 1.4 

Over 29, up to and 
including 35 

± 1.0 ± 1.0 ± 1.0 ± 1.3 ± 1.7 ± 1.7 

Over 35, up to and 
including 40 

± 1.1 ± 1.1 ± 1.1 ± 1.5 ± 1.9 ± 1.9 

Over 40, up to and 
including 50 

± 1.3 ± 1.3 ± 1.3 ± 1.8 ± 2.2 ± 2.2 

Over 50, up to and 
including 55 

± 1.5 ± 1.5 ± 1.5  ± 2.0 ± 2.5 ± 2.5 

Over 55, up to and 
including 70 

± 1.9 ± 1.9 ± 1.9 ± 2.5 ± 3.2 ± 3:2 

Over 70, up to and 
including 75 

± 2.3 ± 2.3 ± 2.3 ± 3.0 ± 3.8 ± 3.8 

Over 75, up to and 
including 100 

± 2.8 ± 2.8 ± 2.8 ± 3.6 ± 4.1 ± 4.1 

 
  NOTE.  When the tolerance is specified either all plus or minus side, the value in the above table is 
doubled. 
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Table 9.  Thickness tolerances for hot-rolled products (for alloy number 2014, 5052, 
6061 and those listed below) 

 

Specified thickness,     
t (mm) 

Alloy number: 2014, 2017, 2219, 2024, 3004, 3104, 5052, 5652, 5154, 5251, 5254, 
5454, 5083: 5086, 5754, 6011, 6025, 6061, 7075, 7N01 

Specified width, W (mm) 

Up to and 
including 

900 

Over 900, 
up to and 
including 

1 400 

Over 1 400, 
up to and 
including 

1 800 

Over 1 800, 
up to and 
including 

2 300 

Over 2 300, 
up to and 
including 

2 600 

Over 2 600, 
up to and 
including 

3 400 

Tolerances (mm) 

4 and over, up to and 
including 5 

± 0.30 ± 0.35 ± 0.50 ± 0.60 - - 

Over 5, up to and 
including 6 

± 0.40 ± 0.45 ± 0.55 ± 0.65 - - 

Over 6, up to and 
including 8 

± 0.50 ± 0.50 ± 0.60 ± 0.70 ± 0.80 ± 0.90 

Over 8, up to and 
including 11 

± 0.60 ± 0.60 ± 0.70 ± 0.80 ± 0.90 ± 1.0 

Over 11, up to and 
including 16 

± 0.75 ± 0.70 ± 0.80 ± 0.90 ± 1.0 ± 1.1 

Over 16, up to and 
including 22 

± 0.80 ± 0.80 ± 0.80 ± 0.90 ± 1.1 ± 1.1 

Over 22, up to and 
including 29 

± 0.90 ± 0.90 ± 0.90 ± 1.1 ± 1.4 ± 1.4 

Over 29, up to and 
including 35 

± 1.0 ± 1.0 ± 1.0. ± 1.3 ± 1.7 ± 1.7 

Over 35, up to and 
including 40 

± 1.1 ± 1.1 ± 1.1 ± 1.5 ± 1.9 ± l.9 

Over 40, up to and 
including 50 

± 1.3 ± 1.3 ± 1.3 ± 1.8 ± 2.2 ± 2.2 

Over 50, up to and 
including 55 

± 1.5 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 2.5 

Over 55, up to and 
including 70 

± 1.9 ± 1.9 ± 1.9 ± 2.5 ± 3.2 ± 3.2 

Over 70, up to and 
including 75 

± 2.3 ± 2.3 ± 2.3 ± 3.0 ± 3.8 ± 3.8 

Over 75, up to and 
including 100 

± 2.8 ± 2.8 ± 2.8 ± 3.6 ± 4.1 ± 4.1 

 
  NOTE.  When the tolerance is specified either all plus or minus side, the value in the above table 
  is doubled. 
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6.3  Width tolerances for sheet, clad sheet and coiled sheet   
 
The width tolerances for sheet, clad sheet and coiled sheet shall be as specified in Tables 10 
to 12. 
 
For Table 11, the sawing width is measured at room temperature. The allowable maximum 
deviation is 0.23 mm per 1 000 mm in width at 10 °C difference. 
 
Tolerances for the products exceeding the range of specified thickness and width shall be 
agreed upon between the supplier and purchaser. 
 

Table 10.  Width tolerances for sheet and clad sheet (sheared edge) 
 

Specified 
thickness,            

t (mm) 

Specified width, W (mm) 

Up to and 
including 

250 

Over 250, up 
to and 

including 
500 

Over 500, up 
to and 

including 
1 000 

Over 1 000, 
up to and 
including 

2 000 

Over 2 000, 
up to and 
including    

3 000 

Over 3 000, 
up to and 
including    

4 000 

Over 4 000, 
up to and 
including   

5 000 

Over 
Up to and 
including 

Tolerances (mm) 

0.15 
3.20 
6.30 

3.20 
6.30 
12.50 

±1.5 
±2 
+6 

±2 
±2.5 
+7 

±2.5 
±3 
+8 

±3 
±3.5 
+9 

±4 
±4.5 
+11 

±4.5 
±5 

+12 

- 
- 

+14 

NOTE.  When the width tolerance for the product with a thickness up to and including 6.3 mm is specified 
either all plus or minus side, the value in the above table is doubled. 

 
 

Table 11.  Width tolerances for sheet and clad sheet (sawed edge) 
 

Specified 
thickness,       

t (mm) 

Specified width, W (mm) 

Up to and 
including 

1 000 

Over 
1 000, 

up to and 
including 

2 000 

Over 
2 000, 

up to and 
including 

3 000 

Over 
3 000, 

up to and 
including 

4 000 

Over 
4 000, 

up to and 
including 

5 000 

Over 
5 000, 

up to and 
including 

7 500 

Over 
7 500, 

up to and 
including 

1 0000 

Over 
10 000, 

up to and 
including 

12 500 

Over 
12 500, 

up to and 
including 

15 000 

Over 
15 000, 

up to and 
including 

17 500 

Over 
17 500, 

up to and 
including 

20 000 

Over 
Up to and 
including 

Tolerances (mm) 

2.00 
6.30 

6.30 
160.00 

±3 
+6 

±3 
+7 

±4 
+8 

±4 
+9 

±5 
+10 

±6 
+12 

±7 
+14 

±8 
+16 

±9 
+18 

±10 
+20 

±11 
+22 

 
NOTE.  When the width tolerance for the product with a thickness up to and including 6.3 mm is specified 
either all plus or minus side, the value in the above table is doubled. 
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Table 12.  Width tolerances for coiled sheet 

 

Specified 

thickness, t (mm) 

Specified width, W (mm) 

Up to and 
including 

150 

Over 150, 
up to and 
including 

250 

Over 250, 
up to and 
including 

500 

Over 500, 
up to and 
including 

750 

Over 750, 
up to and 
including 

1 000 

Over 
1 000, 

up to and 
including 

1 500 

Over 
1 500, 

up to and 
including 

2 000 

Over 
2 000, 

up to and 
including 

2 500 

Over 
Up to and 
including 

Tolerances ± (mm) 

0.15 

3.20 

5.00 

3.20 

5.00 

6.30 

0.25 

- 

- 

0.5 

1 

1 

1 

1 

1 

1 

1 

1.5 

1 

1.5 

2 

1.5 

2 

3 

2.5 

3 

4 

3.5 

- 

- 

 
 
6.4  Tolerances on diameter of circle 
 
The tolerances on diameter for circle shall be as specified in Table 13. 
 
Tolerances for the products exceeding the range of specified thickness and diameter shall be 
agreed upon between the supplier and purchaser. 

 
Table 13.  Tolerances on diameter of circle 

 

Specified thickness,  

t (mm) 

Specified diameter, D (mm) 

Up to and 
including 

500 

Over 500, 
up to and 
including 

1 000 

Over 1 000, up to and 
including 

2 000 

0.15 < t ≤ 6.30 

± 1 ± 1 ± 1.5 

 
Allowable deviation from specified diameter, D (mm) 

 
 
 
 
 
 
 

 
 
 

 
 
 

                 
Difference between AA and specified diameter 

 

 
 

A 

A 

D 
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6.5  Length tolerances for sheet and clad sheet 
 
The length tolerances for sheet and clad sheet shall be as specified in Tables 14 and 15. 
 
For Table 14, length is measured at room temperature during cutting. The allowable 
maximum deviation shall be 0.23 mm per 1 000 mm in length by temperature difference of 
10 o C. 
 
Tolerances for the products exceeding the range of specified thickness and length shall be 
agreed upon between the supplier and purchaser. 
 

Table 14.  Length tolerances for sheet and clad sheet (sheared edge) 
 

Specified 
thickness,       

t (mm) 

Specified length, W (mm) 

Up to and 
including 

1 000 

Over 
1 000, 

up to and 
including 

2 000 

Over 
2 000, 

up to and 
including 

3 000 

Over 
3 000, 

up to and 
including  

4 000 

Over 
4 000, 

up to and 
including 

5 000 

Over 
5 000, 

up to and 
including 

7 500 

Over 
7 500, 

up to and 
including 

10 000 

Over 
10 000, 

up to and 
including  

12 500 

Over 
12 500, 

up to and 
including 

15 000 

Over 
15 000, 

up to and 
including 

17 500 

Over 
17 500, 

up to and 
including 

20 000 

Over Up to and 
including 

Tolerances 
(mm) 

0.15 
3.20 
6.30 

3.20 
6.30 
12.50 

± 2 
± 2.5 
+ 8 

± 2.5 
± 3 
+ 9 

± 3 
± 3 

+ 10 

± 3 
± 3.5 
+ 10 

± 3.5 
± 4 

+ 11 

± 4.5 
± 5 

+ 13 

± 5 
± 6 

+ 14 

± 6 
± 7 

+ 16 

± 7 
± 8 

+ 18 

± 8 
± 9 

+ 19 

- 
- 

+21 

 
NOTE.  When the length tolerance for the product with a thickness up to and including 6.3 mm is specified either 
all plus or minus side, the value in the above table is doubled. 
 

 
Table 15.  Length tolerances for sheet and clad sheet (sawed edge) 

 

Specified 
thickness,          

t (mm) 

Specified length, W (mm) 

Up to and 
including 

1 000 

Over 1 000, 
up to and 
including 

 2 000 

Over 2 000, 
up to and 
including  

3 000 

Over 
3 000, 

up to and 
including  

4 000 

Over 
4 000, 

up to and 
including 

5 000 

Over 
5 000, 

up to and 
including 

7 500 

Over 
7 500, 

up to and 
including 

10 000 

Over 
10 000, 

up to and 
including 

12 500 

Over 
12 500, 

up to and 
including 

15 000 

Over 
15 000, 

up to and 
including 

17 500 

Over 
17 500, 

up to and 
including 

20 000 

Over 
Up to and 
including 

Tolerances (mm) 

2.00 
6.30 

6.30 
160.00 

± 3 
+ 6 

± 3 
+ 7 

± 4 
+ 8 

± 4 
+ 9 

± 5 
+ 10 

± 6 
+ 12 

± 7 
+ 14 

± 8 
+ 16 

± 9 
+ 18 

± 10 
+ 20 

± 11 
+ 22 

 
NOTE.  When the length tolerance for the product with a thickness up to and including 6.3 mm is specified either 
all plus or minus side, the value in the above table is doubled. 

 

 
6.6  Maximum value on squareness for sheet and clad sheet 
 
The maximum value on squareness (the difference between AA and BB given in Table 16) for 
the sheet and clad sheet shall be as specified in Table 16. The maximum value given in this 
table, however, shall be applied only when requested by the purchaser. 
 
Tolerances are applicable at ambient mill temperatures. A change in dimension of 0.24 mm 
per metre per 10 °C shall be recognised. 
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Table 16.  Maximum value on squareness for sheet and clad sheet 
 

Specified 
length, 
L (mm) 

 

Specified width, W (mm) 

Up to and including 1 000 Over 1 000 

Allowable difference in length of diagonalsb (mm) 

 
 

Maximum difference between AA and BB 

Up to and 
including 
3 500 

0.8 x each 100 mm segment of widtha 0.7 x each 100 mm segment of widtha 

Over  

3 500 
1.2 x each 100 mm segment of widtha 1.0 x each 100 mm segment of widtha 

 
NOTES: 
 
1.  When a dimension tolerance is specified other than as equal bilateral tolerance, the 
maximum value of the standard tolerance is that which applies to the mean of the  
maximum and minimum dimensions permissible under the tolerance for the dimension 
under consideration. 
 
2.  Also applicable to any 6 000 mm increment of longer sheet or plate. 
 
 
a  If specified width is other than an exact multiple of 100 mm, tolerance is determined by using the 

next largest exact multiple. For example, if specified width is 750 mm and specified length is 2 800 
mm, the tolerance is 0.8 mm x 8 = 6.4 mm. This result, if not a whole mm, is rounded to the 
nearest mm. 

 
b  Use values for calculating only, round result upward to nearest mm. 

 

 
6.7  Maximum value on lateral bow for sheet, clad sheet and coiled sheet 
 
The maximum value on lateral bow for the sheet, clad sheet and coiled sheet shall be as 
specified in Tables 17 and 18. The maximum value given in these tables, however, shall be 
applied only when requested by the purchaser. 
 
For Table 17, the maximum value for the products exceeding the range of specified thickness, 
width and length shall be agreed upon between the supplier and purchaser. 
 
For Table 18, the maximum value for the products exceeding the range of specified thickness 
and width shall be agreed upon between the supplier and purchaser. 
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Table 17.  Maximum value on lateral bow for sheet and clad sheet 
 

 
 
 
 
 
 
 
 
 

Specified 
Thickness,  

t (mm) 

Specified 
Width, W 

(mm) 

                                                         

 
 

Maximum allowable value of AA 

Specified length, L (mm) 

Up to and 
including   

1 000 

Over 1 000, 
up to and 
including   

2 000 

Over 2 000, 
up to and 
including   

3 000 

Over 3 000, 
up to and 
including   

4 000 

Over 4 000, 
up to and 
including   

5 000 

Over 5 000,  
up to and 
including     

6 000 

Over 
Up to 
and 

including 
Over 

Up to and 
including 

Tolerance (mm) 

0.15 3.20 

- 

100 

250 

900 

100 

250 

900 

- 

3 

1 

1 

0.5 

11 

3.5 

2.5 

1.5 

25 

8 

5 

3 

45 

13 

9 

5 

70 

21 

14 

8 

100 

30 

30 

12 

3.20 6.30 
100 

400 

400 

- 

1 

0.5 

3 

1.5 

6 

3 

11 

5 

17 

8 

25 

12 

6.30 150.00 

- 

250 

400 

250 

400 

- 

3 

1 

0.5 

11 

3 

2 

25 

6 

3.5 

45 

11 

6 

70 

17 

10 

100 

25 

14 

NOTE.  Lateral bow is the allowable deviation of a side edge from a straight line. 

 
 

A 

Lateral bow (maximum value) A 
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Table 18.  Lateral bow tolerances for coiled sheet 
 

Specified thickness,        

t (mm) 

Specified width, W (mm) 

12 

up to and 
including 25 

Over 25, 

up to and 
including 50 

Over 50,  

up to and 
including 100 

Over 100,  

up to and 
including 250 

Over 250 

 

 
 

Lateral bow tolerances (mm) in any 2 000 mm length  

Over 
Up to and 
including 

0.15 

1.60 

1.60 

3.20 

20 

- 

15 

- 

10 

10 

6 

6 

5 

5 

 
 
6.8  Maximum value on flatness for sheet and clad sheet 
 
The maximum value on flatness for sheet and clad sheet shall be as specified in Tables 19 
and 20. The maximum values given in these tables, however, shall be applied only when 
requested by the purchaser. 
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Table 19.  Maximum value on flatness in length and width directions for sheet and clad 

sheet 
 

Alloy (Includes Alclads) 
Specified thickness, 

t (mm) 

Longitudinal or transverse distance 

(Centre to centre of buckles or edge waves)a 

Up up to 
and 

including 

500 

Over 500, 
up to and 
including   

1 000 

Over 1 000, 
up to and 
including   

1 500 

Over 1 500, 
up to and 
including   

2 000 

Over 2 000 

Tolerancesb (mm) 

1050, 1060, 1200, 1100, 
3003, 3005, 3105, 5005 

0.50 up to and 
including 1.60 

2 4 6 8 10 

Over 1.60, up to and 
including 6.30 

3 5 8 10 13 

3004, 5052, 5083, 5086, 
5X54, 5652, clad sheet 
and all heat treatable 
alloys 

0.50 up to and 
including 1.60 

4 6 9 11 14 

Over 1.60, up to and 
including 6.30 

5 7 10 12 15 

 

 

NOTE.  This provision does not apply to an end sheet, a coiled product or a plate exceeding 1 500 mm 
in width of the sheet and clad sheets. 

a  Also applicable to overall length or width of sheet if only one longitudinal and/or transverse buckle or edge wave 
is present. 

 
b  Allowable deviation from flatness with sheet positioned on horizontal surface. Not applicable to 0, F and HX8 and 
harder tempers and to end or corner turn up. 
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Table 20.  Maximum value of flatness in length and width direction and small pitch of 
sheet and clad sheet (sawed or sheared edge) 

 

1. Length flatness 

 

 
 

Specified thickness, t (mm) Tolerance (Allowable deviation from flatness) (mm) 

Over 
Up to and 
including 

TX51 tempers Other than TX51 tempers 

6.30 

80.00 

80.00 

100.00 

5 in any 2 000 mm or less 

3.5 in any 2 000 mm or less 

7 in any 2 000 mm or less 

7 in any 2 000 mm or less 

2. Width flatness 

 

 
 

Specified 

thickness, t (mm) 

Tolerance (Allowable deviation from flatness) (mm) 

Specified width, W (mm) 

Up to and 
including 

500 

Over 500, 

up to and including  

1 000 

Over 1 000, 

up to and including 

1 500 

Over 1 500, 

up to and including  

2 000 

Over Up to and 
including 

All 
tempers 

TX51 
tempers 

Other 
than TX51 
tempers 

TX51 
tempers 

Other 
than TX51 
tempers 

TX51 
tempers 

Other 
than TX51 
tempers 

 

6.30 

16.00 

40.00 

80.00 

 

16.00 

40.00 

80.00 

160.00 

 

Only small 
pitch 

flatness 
tolerance 
applies 

 

6 

4 

3 

2.5 

 

7 

6 

5 

4 

 

8 

6 

4 

3 

 

10 

8 

6 

5 

 

10 

8 

5 

3.5 

 

13 

10 

7 

6 
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Table 20.  Maximum value of flatness in length and width direction and small pitch of 
sheet and clad sheet (sawed or sheared edge) (continued) 

 
3. Small pitch flatnessa 

 

 
 

Specified thickness, t (mm) Tolerance (Allowable deviation from flatness) (mm) 

Over 
Up to and 
including 

TX51 tempers Other than TX51 tempers 

6.30 

16.00 

16.00 

160.00 

2.00 

1.50 

2.50 

1.80 
 

a  The small pitch flatness is a flatness with a short span during 500 mm taken in any direction at any position. The 
maximum value herein is a value measured by placing the object on a plane surface. 
 
 

 
 

7  Test 
 
7.1  Analytical method 
 
The analytical method of chemical composition shall conform to any of the following 
standards: 
 
a)  JIS H 1305;  
 
b)  JIS H 1306; or 
 
c)  JIS H 1307. 
 
The analytical method for the elements other than those given above shall be agreed upon 
between the supplier and purchaser. 
 
7.2  Tensile test 
 
The tensile test shall conform to ISO 6892-1. 
 
7.3  Bend test 
 
The bend test shall be made in accordance with JIS Z 2248 by bending the test piece to an 
angle of 180°. The test piece, in this case, shall be No.3 test piece specified in JIS Z 2248 
which is taken in rolling or transverse direction. 
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7.4  Measuring test of thickness of skin material of clad sheet   
 
In measuring the thickness of skin material of clad sheet, take test pieces of square section 
with an approximately 20 mm side edge transversely to the rolling direction, polish and 
suitably etch the cross section perpendicularly to the plane of the test pieces so as to be able 
to observe the section under a microscope, and then measure the maximum and minimum 
thickness of skin part in each of five fields at an approximately 3 mm interval along the top 
and bottom sides of the cross section up to and including a microscope of 100 magnifications. 
 
The average of each ten measurements for the thickness of skin material made on both sides 
of the cross section of test piece shall be defined as the thickness of skin material. 
 
 

8  Inspection 
 
The inspection shall be made as follows: 
 
a)  The sheet, clad sheet, coiled sheet and circle shall be inspected on its appearance and 

dimensions together with the tests conforming to the requirements of Clause 7, and those 
complying with the specifications of Clauses 5 and 6 shall be acceptable. 

 
b)  For the tensile test and bend test, one sample is taken, unless otherwise specified, from 

4 000 kg or its fraction as one set of the same grade, temper and thickness, or from each 
heat treatment lot as one inspection lot. For one piece of sheet or coiled sheet exceeding 
4 000 kg, one piece is considered as one set. 

 
c)  For the thickness measuring test of the skin material of clad sheet, one piece of the clad 

sheet is arbitrary taken from the same alloy number, temper grade and thickness to 
prepare a test piece. 

 
d)  Other general items shall comply with JIS H 0321. 
 
 

9  Marking 
 
The sheet, clad sheet, coiled sheet and circle shall be marked with the following items on 
each package, each coil, or on each product by suitable means: 
 
a)  all types and temper grade; 
 
EXAMPLE 1100-O 

 
b)  dimensions and weight; 
 
c)  lot number or batch number or case number; 
 
d)  year and month of manufacture; and 
 
e)  manufacturer's name or abbreviation. 
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10  Certification mark 
 
Each packaging, may by arrangement with a recognised certification body, be marked with 
the certification mark of that body, provided the product conforms to the requirements of this 
Malaysian Standard. 
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Annex A 
(informative) 

 
 

Table A.1.  Definition of temper grade designation 
 

Temper Definition 

F as fabricated (no mechanical property limits specified) 

O 
 
 
O1 
 
 
 
O2 
 
 
O3 

annealed - products achieving the required annealed properties after hot forming 
processes may be designated as O temper 
 
thermally treated as approximately the same time and temperature required for 
solution treated and slow cooled to room temperature (formerly designated as 
T41) 
 
thermomechanically processed to enhance formability, such as required for super-
plastic forming (SPF) 
 
homogenised 

H12 
 
H14 
 
H16 
 
H18 
 
H19 
 
Hxx4 
 
 
Hxx5 
 
H111 
 
 
H112 
 
 
H116 

strain-hardened - 1/4 hard 
 
strain-hardened -1/2 hard 
 
strain-hardened - 3/4 hard 
 
strain-hardened - 4/4 hard (fully hardened) 
 
strain-hardened - extra hard 
 
apply to embossed or patterned sheet or strip, fabricated from the corresponding  
Hxx temper 
 
strain-hardened - apply to welded tubes 
 
annealed and slightly strain-hardened (less than H11) during subsequent 
operations such as stretching or levelling 
 
slightly strain-hardened from working at an elevated temperature or from a limited 
amount of cold work (mechanical property limits specified) 
 
applies to aluminium-magnesium alloys with a magnesium content of 4 % or more 
and for which mechanical property limits and exfoliation corrosion resistance are 
specified 

H22 
 
H24 
 
H26 
 
H28 

strain-hardened and partially annealed - 1/4 hard 
 
strain-hardened and partially annealed - 1/2 hard 
 
strain-hardened and partially annealed - 3/4 hard 
 
strain-hardened and partially annealed - 4/4 hard (fully hardened) 
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Table A.1.  Definition of temper grade designation (continued) 
 

Temper Definition 

H32 
 
H34 
 
H36 
 
H38 

strain-hardened and stabilised - 1/4 hard 
 
strain-hardened and stabilised - 1/2 hard 
 
strain-hardened and stabilised - 3/4 hard 
 
strain-hardened and stabilised - 4/4 hard (fully hardened) 

H42 
 
H44 
 
H46 
 
H48 

strain-hardened and partially annealed - 1/4 hard 
 
strain-hardened and partially annealed - 1/2 hard 
 
strain-hardened and partially annealed - 3/4 hard 
 
strain-hardened and partially annealed - 4/4 hard (fully hardened) 

W 
 
 
W51 
 
 
 
 
W510 
 
 
 
 
W511 
 
 
W52 
 
 
W54 

solution heat-treated (unstable temper). The period of natural ageing (W2h,…) 
may also be specified 
 
solution heat-treated (unstable temper) and stress-relieved by stretching a 
controlled amount (permanent set 0.5 % to 3 % for plate, 1 % to 3 % for rolled or 
cold-finished rod and bar, 1 % to 5 % for hand or ring forging and rolled ring). The 
products received no further straightening after stretching 
 
solution heat-treated (unstable temper) and stress-relieved by stretching a 
controlled a amount (permanent set 1 % to 3 % for extruded rod, bar, shapes and 
tube, 0.5 % to 3 % for drawn tube). The products received no further straightening 
after stretching 
 
same as W510 except that minor straightening is allowed after stretching to 
comply with standard tolerances 
 
solution heat-treated (unstable temper) and stress-relieved by compressing to 
produce a permanent set of 1 % to 5 % 
 
solution heat-treated (unstable temper) and stress-relieved by restriking cold in the 
finish die (die forging) 

T1 cooled from an elevated temperature shaping process and naturally aged 

T2 cooled from an elevated temperature shaping process, cold worked and naturally 
aged 

T3 
 
T31 
 
T351 
 

solution heat-treated, cold worked and naturally aged 
 
solution heat-treated, cold worked approximately 1 % and naturally aged 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 0.5 % to 3 % for sheet, 1.5 % to 3 % for plate, 1 % to 3 % for 
rolled or cold-finished rod and bar, 1 % to 5 % for hand or ring forging and rolled 
ring) and naturally aged. The products received no further straightening after 
stretching 
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Table A.1.  Definition of temper grade designation (continued) 
 

Temper Definition 

T3510 
 
 
 
 
T3511 
 
 
T352 
 
 
T354 
 
 
T36 
 
T37 
 
T39 

solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 1 % to 3 % for extruded rod, bar, shapes and tube, 0.5 % to 3 % 
for drawn tube) and naturally aged. The products received no further straightening 
after stretching 
 
same as TC3510 except that minor straightening is allowed after stretching to 
comply with standard tolerances 
 
solution heat-treated, stress-relieved by compressing to produce a permanent set 
of 1 % to 5 % and naturally aged 
 
solution heat-treated, stress-relieved by restriking cold in the finish die and 
naturally aged 
 
solution heat-treated, cold worked approximately 6 % and naturally aged 
 
solution heat-treated, cold worked approximately 7 % and naturally aged 
 
solution heat-treated and cold worked an appropriate amount to achieve the 
specified mechanical properties. Cold work may be carried out before or after 
natural ageing 

T4 
 
T42 
 
 
T451 
 
 
 
 
 
T4510 
 
 
 
 
T4511 
 
 
T452 
 
 
T454 
 

solution heat-treated and naturally aged 
 
solution heat-treated and naturally aged. Applies to test material heat-treated from 
annealed or F temper or to products heat-treated from any temper by the user 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 0.5 % to 3 % for sheet, 1.5 % to 3 % for plate, 1 % to 3 % for 
rolled or cold-finished rod and bar, 1 % to 5 % for hand or ring forging and rolled 
ring) and naturally aged. The products received no further straightening after 
stretching 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 1 % to 3 % for extruded rod, bar, shapes and tube, 0.5 % to 3 % 
for drawn tube) and naturally aged. The products received no further straightening 
after stretching 
 
same as T4510 except that minor straightening is allowed after stretching to 
comply with standard tolerances 
 
solution heat-treated, stress-relieved by compressing to product a permanent set 
of 1 % to 5 % and naturally aged 
 
solution heat-treated, stress-relieved by restriking cold in the finished die and 
naturally aged 

 
 
 
 
 



MS 2040:2017 

70 © STANDARDS MALAYSIA 2017 - All rights reserved 

 
 
 
 

Table A.1.  Definition of temper grade designation (continued) 
 

Temper Definition 

T5 
 
 
 
 

cooled from an elevated temperature shaping process and then artificially aged 
 
cooled from an elevated temperature shaping process and then artificially aged in 
underageing conditions to improve formability 
 
cooled from an elevated temperature shaping process and then artificially aged - 
mechanical property level higher than T5 achieved through special control of the 
process (6 000 series alloys) 

T6 
 
T61 
 
 
T6151 
 
 
 
 
T62 
 
 
 
T64 
 
 
T651 
 
 
 
 
 
T6510 
 
 
 
 
T6511 
 
 
T652 
 
 
T654 
 
 
T66 

solution heat-treated and then artificially aged 
 
solution heat-treated and then artificially aged in underageing conditions to 
improve formability 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 0.5 % to 3 % for sheet, 1.5 % to 3 % for plate) and then artificially 
aged in underageing conditions to improve formability. The products received no 
further straightening after stretching 
 
solution heat-treated and then artificially aged. Applies to test material heat-
treated from annealed or F temper or to products heat-treated from any temper by 
the user 
 
solution heat-treated and then artificially aged in underageing conditions (between 
T6 and T61) to improve formability 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 0.5 % to 3 % for sheet, 1.5 % to 3 % for plate, 1 % to 3 % for 
rolled or cold-finished rod and bar 1 % to 5 % for hand or ring forging and rolled 
ring) and then artificially aged. The products received no further straightening after 
stretching 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 1 % to 3 % for extruded rod, bar, shapes and tube, 0.5 % to 3 % 
for drawn tube) and then artificially aged. The products received no further 
straightening after stretching 
 
same as T6510 except that minor straightening is allowed after stretching to 
comply with standard tolerances 
 
solution heat-treated, stress-relieved by compressing to produce a permanent set 
of 1 % to 5 % and then artificially aged 
 
solution heat-treated, stress-relieved by restriking cold in the finish die and then 
artificially aged 
 
solution heat-treated and then artificially aged - mechanical property level higher 
than T6 achieved through special control of the process 6 000 series alloys) 
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Table A.1.  Definition of temper grade designation (continued) 
 

Temper Definition 

T7 
 
T73 
 
 
T732 
 
 
 
T7351 
 
 
 
 
 
T73510 
 
 
 
 
T73511 
 
 
T7352 
 
 
 
T7354 

solution heat-treated and then artificially overaged 
 
solution heat-treated and then artificially overaged in order to achieve the best 
stress corrosion resistance 
 
solution heat-treated and then artificially overaged in order to achieve the best 
stress corrosion resistance. Applies to test material heat-treated from annealed or 
F temper or to products heat-treated from any temper by the user 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 0.5 % to 3 % for sheet, 1.5 % to 3 % for plate, 1 % to 3 % for 
rolled or cold-finished rod and bar, 1 % to 5 % for hand or ring forging and rolled 
ring) and then artificially overaged in order to achieve the best stress corrosion 
resistance. The products received no further straightening after stretching 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 1 % to 3 % for extruded rod, bar, shapes and tube, 0.5 % to 3 % 
for drawn tube) and then artificially overaged in order to achieve the best stress 
corrosion resistance. The products received no further straightening after 
stretching 
 
same as T73510 except that minor straigtening is allowed after stretching to 
comply with standard tolerances 
 
solution heat-treated, stress-relieved by compressing to produce a permanent set 
of 1 % to 5 % and then artificially overaged in order to achieve the best stress 
corrosion resistance 
 
solution heat-treated, stress-relieved by restriking cold in the finish die and then 
artificially overaged in order to achieve the best stress corrosion resistance 

T74 
 
T7451 
 
 
T74510 
 
 
 
 
 
T74511 
 
 
T7452 
 
 
T7454 
 
 

solution heat-treated and then artificially overaged (between T73 and T6) 
 
solution heat-treated and then artificially aged in underageing conditions to 
improve formability 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 0.5 % to 3 % for sheet, 1.5 % to 3 % for plate, 1 % to 3 % for 
rolled or cold-finished rod and bar, 1 % to 5 % for hand or ring forging and rolled 
ring) and then artificially overaged (between T73 and T76). The products received 
no further straightening after stretching 
 
same as T74510 except that minor straightening is allowed after stretching to 
comply with standard tolerances 
 
solution heat-treated, stress-relieved by compressing to produce a permanent set 
of 1 % to 5 % and then artificially overaged (between T73 and T76) 
 
solution heat-treated, stress-relieved by restriking cold in the finish die and then 
artificially overaged (between T73 and T76) 
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Table A.1.  Definition of temper grade designation (concluded) 
 

Temper Definition 

T76 
 
 
T761 
 
 
T762 
 
 
 
T7651 
 
 
 
 
 
T76510 
 
 
 
 
T76511 
 
 
T7652 
 
 
 
T7654 

solution heat-treated and then artificially overaged in order to achieve a good 
exfoliation corrosion resistance 
 
solution heat-treated and then artificially overaged in order to achieve a good 
exfoliation corrosion resistance (applies to 7 475 sheet and strip) 
 
solution heat-treated and then artificially overaged in order to achieve a good 
exfoliation corrosion resistance. Applies to test material heat-treated from 
annealed or F temper or to products heat-treated from any temper by the user 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 0.5 % to 3 % for plate, 1 % to 3 % for rolled or cold-finished rod 
and bar, 1 % to 5 % for hand or ring forging and rolled ring) and then artificially 
overaged in order to achieve a good exfoliation corrosion resistance. The products 
received no further straightening after stretching 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 1 % to 3 % for extruded rod, shapes and tube, 0.5 % to 3 % for 
drawn tube) and than artificially overaged in order to achieve a good exfoliation 
corrosion resistance. The products received no further straightening after 
stretching 
 
same as T76510 except that minor straightening is allowed after stretching to 
comply with standard tolerance 
 
solution heat-treated, stress-relieved by compressing to produce a permanent set 
of 1 % to 5 % and then artificially overaged in order to achieve a good exfoliation 
corrosion resistance 
 
solution heat-treated, stress-relieved by restriking cold in the finishing die and then 
artificially overaged in order to achieve a good exfoliation corrosion resistance 
 

T79 
 
T74510 
 
 
 
 
T74511 
 
 

solution heat-treated and then artificially overaged (very limited overageing) 
 
solution heat-treated, stress-relieved by stretching a controlled amount 
(permanent set 1 % to 3 % for rod, bar, shapes and tube, 0.5 % to 3 % for drawn 
tube) and then artificially overaged (very limiting overageing). The products 
received no further straightening after stretching 
 
same as T76510 except that minor straightening is allowed after stretching to 
comply with standard tolerances 
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