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Fig. 1 Schematic diagram of the three-

dimensional structure of the disk
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Table 1 Chemical composition of the casting wg/%

i E Gd Y Zr Mg
ey iy 6 3 0.5 A
k 6.162 3.398 0.42 N

rh 6.168 3.492 0.43 N

T 6.185 3.592 0.44 NS
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Fig. 2 The gravity casting process plan
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Fig. 3 The anti-gravity casting process plan
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Fig. 4 The filling temperature field
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Fig. 5 The solidification temperature field
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Fig. 7 The filling temperature field
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Fig. 10 The optimized Counter gravity Casting Process Plans
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Fig. 11 Defect prediction for optimizing process plans
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Fig. 13 X-ray inspection results of the disc casting by gravity casting
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Fig. 14 X-ray inspection results of the disc casting by anti-gravity casting
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Fig. 15 Microstructure
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Table 2 Mechanical properties at room temperature of
casting body by gravity cast

W RFgS RJ/MPa Reo,/MPa Al%
1 240 182 1.0
2 210 165 5.5
il 3 242 186 2.0
4 266 199 3.0
A 23950 £19.87  183+12.14 2.88+1.67
1 225 174 4.0
2 217 180 45
160 C 3 232 192 2.0
4 208 169 2.5

SEHME 2205+ 8.96 178.75+8.58 3.25+1.03

R3 RENFENHEEREER 13
Table 3 Mechanical properties at room temperature of
casting body fabricated by counter gravity cast

WE PSS RJ/MPa Reo,/MPa Al%
1 315 210 7.2
2 320 207 7.2
i 3 316 200 6.8
4 312 245 6.4

Y 316754286 21550 +17.41 6.9+0.33
1 303 203 9.5
2 294 195 10.2
160 °C 3 289 192 8.4
4 297 197 11.3

Y 295.75+5.07  196.75+4.02 9.85+1.05
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The Effect of Casting Technology on the Internal Quality, Microstructure,
and Mechanical Properties of VW63Z Magnesium Alloy Disk Castings

LI Meng", GU Jin-tao", PAN Long", CHU Jie", CHEN Hui-feng’, ZHANG Xu-liang", ZOU Wen-bing', LI Bao-hui’
(1. Xinjiang Technology (Jiangsu) Co., Ltd., Nantong 226100, Jiangsu, China; 2. Shanghai Aerospace Precision Machinery Research

Institute, Shanghai 201600, China)

Abstract:

The ProCAST software simulation, optical microscope observation, and room temperature tensile experiments
were used to study the effect of casting process on the internal quality, microstructure, and mechanical
properties of VW63Z magnesium alloy disk castings. The results showed that there were looseness and slag
inclusion defects on the disc casting of gravity casting, while the slag inclusion, looseness, micro-crack and
other casting defect were not found on the disc casting of anti-gravity casting. The microstructure analysis
results showed that the microstructure of the gravity cast disc casting was uneven, and the average grain size
was 95 pm. The microstructure of the disc cast by anti-gravity casting was more uniform, and the average
grain size was only 70 pm. The mechanical properties test results indicated that the mechanical properties of
the disc casting cast by anti-gravity casting were the highest, and the average tensile strength, average yield
strength and elongation at room temperature were 315.75 MPa, 215.50 MPa and 6.90%, respectively; the
average tensile strength, average yield strength, and elongation after at 160 °C. were 295.75 MPa, 196.75 MPa, and

9.85%, respectively.
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