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Table 1 Chemical composition of the magnesium alloy
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Fig. 1 The three dimensional model of the die casting
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Fig. 2 Thermophysical parameters



Vol.71 No.12 2022

=

4 EXAmgIT

BEZRRITLSIHERN@ETERN, WREMR
MRE. RERE. ERRE. RENEZE. A3
W BEREAN 7RG . EILAARIMEIE AR
She#wt, BEREREENE. EXiHEE—
MEMNZRESHSE, BYERFRITEHE, 7
LSS T EEMNLRIERNRINES, RS
MIZSH. FURBIERDARGE, RERE
(A) . REIRE (B) . [EFHRE (C) . RIEAIE
(D) AEZE, HB. 45, ARIMOBHHIEIREL
MERZ=/KFIERIRE . R2AEZFKFER, RINIE
R BER .

Fz2 MEZE=KER
Table 2 Table of the four factors and three levels

5B KL K2 KF-3
DEFIREE (A)/C 690 710 730
BLEEE (B)/C 200 220 240
JESH#ERE (C)/(m-s™) 4 6 8
PRIEISTE] (D) /s 3 5 7

£3 L9 (3) EXRIBER
Table 3 The results of the L9 (3*) orthogonal experiment

W Yi/cm® Y2
: AIC BIC C/(m-s*) Dis

] (Hpnaiafl) (PR )
1 690 200 4 3 0.744 0 0.172 6
2 690 220 6 5 0.750 6 0.1729
3 690 240 8 7 0.7400 0.1650
4 710 200 6 7 0.852 2 0.193 4
5 710 220 8 3 0.8030 0.194 5
6 710 240 4 5 0.744 1 0.1814
7 730 200 8 5 0.853 1 0.2170
8 730 220 4 7 0.817 8 0.206 7
9 730 240 6 3 0.8055 0.1935

ERn . FEFLNFEITRER S NS, RERR
i A P ERPARIRHEBRTESL ;. RMEFEEHTI (Hot
Tearing Indicator ) BT EEUEHH S EMUEBREMLE
RIS, ELANEBIRRYEREX . [EEEX . imimlA N iE
BEETEXSE, METHRR. BFXLETRREURE
IBEHTEN, (EAESEATZSHTAEMARTEN
1BFR . HTEARSGRIEELE S T EE 5 $7E50%7F0
99%Z [BIRIMIE T AV SN VIR R(E, KE=E
BHERRT S ro st . EEFENR,
IZE B QBR4A BRSO RO BUR AT e 1%, FFAEEH
MRS —E=HIARL,

t

K

HT]:eh,:J’ (%)é;édz, <1<t (6)

t

X NEERTIERLEENARTE), s; (HEE
KRB RABREMATAIATE, s; sNFTNEEREK,

5 &GRS
IRBESHIIER, PITHEERL. B, %
PRI, ERIF.

=4 WMESWE
Table 4 Range analysis table

Kz ¥ A B C D
K, 07449 08164 07686 07842
VN K, 07998 07905 0.8028 07826
RN K, 08255 07632 07987  0.8033
R, 0.0806 00532 0.0341 0.0207
K, 01702 01943 01869  0.1869
#A K, 01898 01914 01866 01904
SR K, 02057 01800 01922 01884
R, 00356 00144 00056 0.0036
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Fig. 3 The mean value of the shrinkage porosity
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Fig. 5 Mold filling simulation process of the magnesium alloy die casting
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Fig. 6 Distribution and statistical area of the shrinkage porosity
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Numerical Simulation and Orthogonal Experimental Study on Die Casting
Process of Rare Earth Magnesium Alloy

PENG Pai"?, WU Guang-xin"?, MA Zheng"?, WANG Bo"?, ZHANG Jie-yu"?
(1. School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China; 2. State Key Laboratory of
Advanced Special Steel, Shanghai University, Shanghai 200444, China)

Abstract:

In this paper, the filling and solidification process of magnesium alloy die casting was numerically simulated.
Based on orthogonal experimental design, the effects of pouring temperature, mold temperature, injection
speed and holding time on shrinkage porosity, hot tearing tendency were studied. Combined with the
simulation results, the best die casting process parameters was obtained: 690 °C pouring temperature, 8m/s
injection speed, 240 °C mold temperature and 7 s holding time. The optimized die casting process parameters
reduced the shrinkage porosity and hot tearing tendency on the die casting. Good quality magnesium alloy die
casting was obtained by using process parameters, and the defect location and microstructure were verified.

Key words: orthogonal test; magnesium alloy; die casting; numerical simulation
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