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Numerical Simulation of Low Pressure Casting Process for Magnesium

Alloy Plate Casting
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Abstract: The self-developed casting simulation software EasyCast and the NovaCast software were used to simu-
late the low-pressure casting process of magnesium alloy partition. It was found that the solidification process of
plate castings didn’ t follow the principle of sequential solidification., and there existed shrinkage cavity. The
process was improved by adding chiller. Before and after the improvement, the solidification temperature field
predicted by the two software were basically the same. Although the size of the shrinkage cavity predicted was
slightly different, the position of shrinkage cavity was roughly the same. It shows that the simulation conclusion

is reliable. As a result, most of the casting thickness is prone to shrinkage cavity and porosity. Through setting

chiller, the effect of shrinkage can be enhanced and shrinkage cavity can be improved.
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Tab.1 Chemical composition of ZM5 magnesium alloy %

wpB

Al Zn Mn Si Fe Mg

8.35 0.62 0.35 0.25 0.08 A
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Fig.2 Temperature field during the solidification process of EasyCast

% . EasyCast 1 NovaCast 1 A6 384K 14 it ¢
. M 2a 7] LUE W8 00 T000m 1 [ A AR 78 2 200

R e R A v [ DX I8 v 5 1 T % 11 11 9 7 BE Ak S
T Tt [50 AE Ak B5E 1] . 9 LA TOU S B8] A b 4 A T BE S A
589



PR BT MOA 4 2021 AR5 41 B4 5 1

(a) BARE S 40%

R P e

(b) 48 & % 50%

WBE/C
685.0
668.4
651.8
635.2
618.6
602.0
567.0
532.0
497.0
462.0
373.8
285.6
197.4
109.2
21.0

(o) ElABEH 60%

B 3 NovaCast #t B i 425 & 3% & 4

Fig.3 Temperature field during the solidification process of NovaCast
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Fig.4 Predicted location of shrinkage cavity defect
by the EasyCast and NovaCast
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Fig.7 Temperature field during the solidification process of NovaCast

4.2 @IS

X A 205 B B 1 4 L R AT B0 L 18] 8 Oy Easy-
Cast fll NovaCast # 4 £L 007 B B0 . fy & 8 FI& 4 X
FURT R P AP T 1) 40 L AT A A AR W] 0 A2 Ak L ol i
SV Bk R B B 4R P T Tl AL S AR AIE T 1R Y
[t o PERAEASEADL 04 B 11 48 L RS RO B B A 20 22 5
R T A e A0 2 2R e s S R T DL 8 v
BRIG - BB A3 B 1 <0 10 BRE 131 5 R o oA A4 L ™ A AL
AR,

TAZE/% HEFAE/%

100 20

| 70

Iy = - 50
Qrf ' 45
- 40
| 30
25

20

15

10

-5

| 4

3

0 2

1

(a) EasyCast #4145 £ (b) NovaCast #3125 £
B8 4islikfsimie &
Fig.8 Predicted location of shrinkage cavity defect
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Multi-objective Optimization of Injection Mechanism and Casting Process

Parameters Based on the Krging Model
Zhu Yanghui *,You Dongdong' *, Zhu Quanli'?
(1.National Engineering Research Center of Near-net-shape Forming for Metallic Materials,
South China University of Technology; 2.Guangdong Key Laboratory for Advanced
Metallic Materials Processing, South China University of Technology)

Abstract: Injection mechanism is important for filling and forming in squeeze casting equipment. The fit clearance
of its components greatly affects the accuracy and stability in the injection process. To minimize the change of fit-
ting clearance during injection, a multi-objective optimization method based on the Kriging metamodel was pro-
posed which taken into account for the clearance rate and temperature difference as the objectives, and considered
the key parameters of the injection mechanism and process such as initial clearance and pouring temperature. The
results show that the accuracy of Kriging metamodel is higher than 0.97. Meanwhile, the optimized process pa-
rameters were presented as follows: casting pouring temperature of 701 C, shot-sleeve preheating temperature of
338 ‘C, shot-sleeve wall thickness of 16 mm, initial clearance of 0.1061 mm and injection velocity of 56 mm/s,
where the clearance rate is reduced by 10% and the heat transfer temperature difference is reduced by 49% after
optimization. In addition, the filling process is more stable.

Key Words: Injection Mechanism, Process Parameters, Multi-objective Optimization, Squeeze Casting
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