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INTERNATIONAL STANDARD

1SO 3522-1981 (E)

Cast|aluminium alloys — Chemical composition-of| cast
aluminium alloys and mechanical properties of sand cast

aluminium alloys

1 Scope and field of application

This Interpational Standard specifies :
— the chemical composition of cast aluminium.alloys;

— minimum values for the mechanicakproperties of sand
cast reference test pieces cast separately from the casting.

NOTE — [General conditions for the.control and delivery of cast
aluminium |alloys will form the-subjéct of a future International
Standard. |Unless otherwise specCified in the contract or purchase
order, the supplier is responsible for the performance of all-inspection
requirements.

2 References

ISO/R 190, Tensile testing of light metals and their alloys.V

ISO/R 2107, Light metals and their alloys
nations. k

— Temper desig-

1SO 2379, Aluminium alloy sand castings — Reference test bar.

3 Chemical composition

Methods of analysis shall be at the discretio

h of the supplier.

In case of dispute over composition, another analysis shall be
carried out in accordance with existing Intergational Standards

and the results obtained by these methods

hall be accepted.’

1) The revision of ISO/R 190 will be incorporated in ISO 6892,
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3.1 Sand cast and shell cast alloys

Table 1 — Chemical composition of sand cast, permanent mould cast and shell cast alloys, %

Alloys Si Fe Cu Mn Mg Cr Ni Zn Pb Sn Be Ti Al
Al-Cus Ni2 Mg2 z::( 07 | o7 ig 06 ]ﬁ 02 ;; o1 | 00 | 005 02 &
ALCH Mg T T gé 0,10 g;g 005 | 0,10 | 0,05 | 0,05 g:g; g

- [}
Al-Cus Ti max. | 0.5 | 025 g:g 010 | 005 010 | 02 | 005 | 005 ggt "
wss |mo |8 o | om | os | o o1 | o1 | o1 | o 02
AL-Si5 Mg . :;’,g” o5 | o1 |os | os o1 o1 o1 LGss | | o2
o 2o 13 on 12 Lo |21 Lo Lo Loiler | Lo
|asseas |70 | 60 | 0s |40 |08 | o 05 | osfar | oo | | o2 3
wsscu |0 [20] D1 e | o3 %0 | 02 | o1 g | &
msrmg [T |02 ) e | o §oe | 03 | oos | oos oz | ©
Al-Si10 Mg ma”x 1?;8 | 060 | 010 | 086 g:lg 005 | 01 | 005 | 008 0.2
Alsit2 i :;g 070 | 010 |05 | 010 01 {01 |01 | 0o 02
Al-Si12 Cu :'a"x 1;2 0% | 12 | o5 (V03 030 | 05 | 020 | o1 0.2
Al-Mg3 e | 05 | 05 | om0 A%0s | 48 | o1 | oo |02 | oo | oo 02
amgssz |0 | 02 | os | o907 0s es | 04 | 0w |02 | oo | oo 02 2
amgssit 08 LT e on0 | os 50 005 | 02 | 005 | 005 0.2 E

- @
ames [ | o Ps o o | 7e | o8 | om |02 |om |om | oz | "
Al-Mg10 2:1,(', 630 | 03 | 010 | 015 1?23 o0 010 | 0m | 005 |00 | 0
Al-Zns Mg 2':)( s |os |om | oa g:so 8:;(5) 0,05 g:g 005 | 008 8;} meindr

1) .~ Material having this silicon content (3,5 %) is used for anodizing.

NOTE — If the purchaser's requirements or product specifications necessitate limits for the contents of elements other than those specified in this
table, these shall be agreed upon in the order.
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3.2 Pressure die cast alloys

ISO 3522-1981 (E)

Table 2 — Chemical composition of pressure die cast alloys, %

Alloys Si Fe Cu Mn Mg Cr Ni Zn Pb Sn Be Ti Al
. min. 4,5 - — — - - — — — - :
Al-Si5 Fe max. | 06 | 13 |01 | 05 | 01 01 | 01 | 01 | 01 0,20
Al§i6 Cu min. | 80 | - |30 | 02 | - il B M M - | oz
max. 7.0 T3 50 U5 0.3 0.3 2,0 U2 A 0,2 £
[<]
min. 7,5 - 25 - - - — - ~ - £
e . ’ E
Al-Si8 Cul! Fe max. 9,5 1.3 4,0 0,6 0,3 0,5 1,2 0,3 0,2 0.2 ot
£
. min. 11,0 — — — — — — — o _ -
Al-Si12 Fo max. 13,6 1,3 0,10 0,5 0,10 0,1 0,1 0.1 0,05 0,20
. min. 11,0 — — —_ - — - — -
ALsi2CpFe o |35 | 13 | 12 05 | 03 03 | 05 | 020 | 01 0.2
NOTE — if|the purchaser’s requirements or product specifications necessitate limits for the contents\of-elements other than those specified in this
table, thesd shall be agreed upon in the order.

4 Mechanical properties of aluminium alloy
sand cart reference test pieces
|

Mechanic:
ISO/R 194

tests shall be carried out in conformity with
using sand cast reference test pieces prepared in

accordancp with 1SO 2379.

The minin

um mechanical properties are given in tablg'3:

5 Rulé€s for rounding

In interprg
representi
tent shall

ting the results of chemical analyses, the number
hg the result of the-determination of an element con-
pbe rounded to the same number of decimal places as

the corresponding numberin this International Standard.

The follow

ing rulétshall be applied for rounding such values :

a) W

. retained—is—ower—than—b—the—tastfigure—to—be—retained

heh-the figure immediately after the last figure to be

Table 3 — Minimum mechanical properties of
aluminium alloy sand cast referenc%)test pieces

remains unchanged.

b) When the figure immediately after the last figure to be
retained is greater than or equal to 5, and is followed by at
least one figure other than zero, the last figure to be
retained is increased by one.

c). When the figure immediately after the last figure to be
retained is equal to 5 and is followed by zeros only, the last

figure

to be retained remains unchanged if even and is

increased by one if odd.

Tensile .
Alloys Temper!) | Strength Flongation

m
N/mnp2 %

Al-Cu4 Ni2 Mg2 0 150

Al-Cu4 Ni2 Mg2 TF 220
Al-Cud Mg Ti TB 290 4
Al-Cud Ti TF 280 4
Al-Si5 M 120 2
Al-Si5 Mg TF 230 1
Al-Si5 Cul Mg TF 220 1
Al-Si5 Cu3 M 140 1

Al-Si6 Cu4 Fe M 140
Al-Si7 Mg M 140 2
Al-Si7 Mg TF 210 1
Al-Si10 Mg M - 150 2
Al-Si10 Mg TF 220 1
Al-Si12 M 150 3
Al-Si12 Cu M 150 1
Al-Mg3 M 150 5
Al-Mg6 M 160 2
Al-Mg10 TB 260 8
Al-Zn5 Mg TA 200 3

1)

In accordance with ISO/R 2107, i.e.
M = As manufactured.
TF = Solution heat treated and precipitation treated.

TA = Cooled from an elevated temperature shaping process and
naturally aged.

TB = Solution heat treated and naturally aged.
O = Annealed.
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