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Fig. 4 The filling process of the vacuum die-cast aluminum alloy housing
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Fig. 5 The solidification process of the vacuum die-cast aluminum alloy housing
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Fig. 6 Defect analysis

#3 EXRXBEERFRKER

Tab. 3 Orthogonal experimental factor level table
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Tab. 4 Summary of orthogonal experiment results

205 ARG (m-st) BN/ °C CHEIEIR B/ C D J4f L E/MPa AR em®
1 25 180 660 70 20.315
2 2.5 190 675 75 20.541
3 25 200 690 80 19.829
4 2.5 210 705 85 20.752
5 3.0 180 675 85 18.66
6 3.0 190 660 80 19.164
7 3.0 200 705 75 21.219
8 3.0 210 690 70 20.643
9 35 180 690 75 19.104
10 35 190 705 70 21571
1 35 200 660 85 18.944
12 35 210 675 80 18.235
13 4.0 180 705 80 21.001
14 4.0 190 690 85 19.375
15 4.0 200 675 70 20.030
16 4.0 210 660 75 19.174
K1 20.359 19.770 19.399 20.640 \
K2 19.921 20.163 19.366 20.009 \
K3 19.464 20.005 19.738 19.557 \
K4 19.895 19.701 21.136 19.433 \
e 0.8955 0.462 0 1.7691 1.2071
A 52 C>D>A>B
Pk A3 B4 c2 D4
Ffidli A3B4C2D4

Sobd Fraction
1.000
0929
0.858
o788
o077
0.646
0575
0.504
0.434
0.363
0292
o221
0150
0.080
0.009
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Fig. 7 The solid fraction diagram at the solidification time t=9.880 7 s,
schematic diagram of the selected position of the cross-section W
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Fig. 9 Thick wall area metallographic diagram
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Fig. 10 The schematic diagram of metallographic sample selection position, metallographic and grain size distribution at each position.
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Fig. 14 Casting drawing for trial production
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Tab. 7 Test of mechanical properties of optimized castings
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Fig.13 Tensile mechanical property curves of castings in different
regions
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Study on Vacuum Die Casting Technology and Microstructure Properties
of Aluminum Alloy 9AT Transmission Housing

MA Zhi-li*, FANG Xiao-gang', FANG Jian-ru’, LI Bo?, SHEN Xing-chen', CHEN Yi-ging*
(1. School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, Anhui, China; 2. Hefei Yaming Auto Parts
Co., Ltd., Hefei 231121, Anhui, China)

Abstract:

Taking ADC12 aluminum alloy 9AT transmission housing as the research object, a gating system combining
single channel inner gate and multiple side gates was designed. The filling and solidification processes of
the housing during vacuum die casting under different process parameters, including pouring temperature,
injection speed, mold preheating temperature, and injection pressure, were simulated using numerical
simulation software. On this basis, the optimal die casting process parameters were determined through
orthogonal experiment. Aiming at the thick and porous area at the bottom of the housing, a 3D printed chill
was set up to reduce the shrinkage porosity and shrinkage cavity defects in this region. The microstructure of
the defect-prone areas in the trial-manufactured castings was observed and analyzed. The results show that
the size of a-Al grain and the distribution of the second-phase in each part were relatively uniform, and the
Fe-rich phase existed in the form of fine blocks rather than needle-like. The parameters obtained from the
mechanical performance tests were all higher than the standard values, which further verifies the reliability of
the casting process design and parameter optimization.

Key words:
transmission housing; vacuum die casting; numerical simulation; microstructure; orthogonal experiment;
ADC12 aluminum alloy
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