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Bending Behavior of Casting Surface in High Ductility Al-Mg System Alloys for High-Pressure Die Casting
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Basic research on high ductility Al-Mg system alloys for high-pressure die casting, which is
assumed to be automobile body structure parts, was studied. The investigation was focused
on the effect of micro structure and internal conditions upon mechanical properties,
especially bending performance with casting surface, which is the main transformation of
actual components. This alloy has such poor castability that micro shrinkage often exists
in castings. However, this alloy casting can be flexure without fracture by bending
formation due to the high ductility of the material. The compression tests of an impact
absorbed parts model from die castings of this alloy were carried out experimentally and the
results showed the deformation behavior is equivalent to that of expanded aluminum alloys.

Therefore, die casting products with this alloy can be used for automobile body parts.
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Fig. 1 Shape of a tensile test piece with casting surface
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Fig. 2 Shape of a ship form casting
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Fig. 3 Shape and external appearance of an impact absorbed parts
model
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Table 1 Chemical composition of tensile test pieces with casting
surface

Mg Mn Ti Si Fe Al
3 %Mg 2.70 0.48 0.16 0.08 0.11 Bal.
4 %Mg 4.22 0.51 0.16 0.08 0.11 Bal.
5 %Mg 5.07 0.53 0.14 0.08 0.11 Bal.
6 %Mg 6.00 0.51 0.14 0.05 0.11 Bal.
7 %Mg 717 0.53 0.14 0.05 0.12 Bal.
8 %Mg 8.21 0.53 0.13 0.06 0.15 Bal.
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4 A-MgREELAMHR DI 7 OHEK (@) 3 % Mg, (b) 4 % Mg,
(c) 5% Mg, (d) 6% Mg, (e) 7% Mg, (f) 8% Mg

Fig. 4 Microstructures of Al-Mg system alloys from tensile test pieces
(a) 3 %Mg, (b) 4 %Mg, (c)5%Mg, (d) 6 %Mg, (e) 7 %Mg,
(f) 8 %Mg
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(@) 5%Mg (b) 8 %Mg

Fig. 5 Microstructures in high magnification of Fig. 4 (a) 5 % Mg and
(b) 8 %Mg
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Fig. 7 Relationship between Mg % and area fraction of intermetallic
compound in micro structure of Al-Mg alloys from high pressure
die-castings
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Table 2 Chemical composition of specimens from ship form casting
(S1) and impact absorbed parts model (M1, M2)

Mg Mn Ti Si Fe Al
S1 4.04 0.44 0.12 0.03 0.08 Bal.
M1 4.51 0.53 0.17 0.05 0.08 Bal.
M2 3.01 0.47 0.15 0.03 0.08 Bal.

MNP, APVEMEROS RIS R AR DRI
%BHDT, I XEECBIT A ENEFHMEZ B E LA
e Tid, SFLOIREAIBIE IR BET L 2 LT
ST END, B O Z RS TR L%
X 8 1Z/RT o BHMEMOAM DI GED S 5 P Ikk
BT Y K4 FHEIOBRMT, NG E2SERmICHE T
LTWBIRETH D, 22T, HILOIREL T L MmED
BIFRICTER L, B2 L7z,

S OBNONT BAIREBRGABR TR T 5 2 & 2T E
DT, BEREROKLAEED & N7 m& K ITIR )
PEMENL L ICHEZNIT 2R E, USROS
NI o 72T E 2 20 72 BRE AT > 720 T ORERZ
RO IR L7z PRHEBD, SHILO T HOFAEL TR
BOFHLDIERTH B Z ED SN 572,

(a)

(b)

(c)
3.0

2.5 . . ) '
(2: Without micro shrinkage on casting surface

Load (kN)

(®: Micro shrinkage on casting surface

10 20 30 40 50 60 70 80 90
Bending angle (degree)

9 HITEMICRIETHINOTE
(a) BERERREOHBKAEOHNE, (b) HUTHBRBEOHBRA
OHNE (c) BIFRERICS T 2 THE IR

Fig. 9 Effect of casting surface on bending properties
(a) external appearance of test piece after penetrant inspection
(b) external appearance of test piece after bending tests
(c) displacement-load curve of bending tests
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Test piece: Crack is barely visible.
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0 10 20 30 40 50 60 70 80 90
Bending angle (degree)

10 90° #h\fHERDTTE — ERIAhER NI
Fig. 10 Example of displacement-load curves of 90° bending tests
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Fig. 11 Sections of specimens after bending tests in Fig. 10
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Fig. 13 Relationship between the fraction of sound layer thickness
and the bending angle until the occurrence of cracking
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Fig. 15 Photos during squashing process of impact absorbed parts
model
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Fig. 16 Displacement-load curve in squashing tests of impact
absorbed parts model
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