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Be-Al Alloy Complex Bracket by Investment Casting
Yang Yiqun, Li Junyi, Wang Dongxin, Liu Zhaogang, Xie Yao
(State Key Laboratory of Rare Metal Special Material, Northwest Rare Metal Material
Research Institute Ningxia Co., Ltd.)
Abstract: Taking the Be-Al alloy bracket of a certain aerospace satellite as the research object, the precision cast-
ing process was designed. The filling and solidification process of the casting was simulated by CAE software to
predict the shrinkage cavity and shrinkage defect area, and the origination of the defects were analyzed. By adding
air duct and setting up local feeding passage, controlling the preheating temperature and pouring temperature of
the shell, cracks and cold insulation defects can be eliminated and the shrinkage defects can be reduced. The re-
sults indicate that when the preheating temperature of the shell is 775 C and the pouring temperature is 1 300 °C,
the quality of the castings is desirable with absence of obvious defects. The tensile strength, yield strength and e-
longation of the castings in as-cast state are 248.6 MPa, 191.8 MPa and 2.10% , respectively, meeting the requirements.
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Fig.1 Structure diagram of bracket
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Tab.1 Thermo-physical parameters of Be-Al alloy

R/ HFFR/ (W WAHZE  FEAHL g/ e [ i
(geem ™ ®) m 'K JRE/K JRE/K (mPass) /%
2.05~2.15 95~105 1 355 919 1.17~1.83 0.7
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1364.01
1288.08
1212.15
1136.22
1060.29
084.36
008.43
832.50
756.57
680.64
604.71
528.78
452.85
376.92
300.99
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Fig.2 Simulation of filling process

BE/IC BE/IC BE/IC BE/IC
1103.00 1 078.00 1070.00 1061.00
105158 102365 101522 1 006.79
1000.15 969.29 960.43 952.57
948.72 914.93 905.65 898.36
897.20 860.57 850.86 844.14
845.86 806.22 796.07 789.93
794.43 751.86 741.29 73571
743.00 697.50 686.50 681.50
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Fig.3 Simulation of solidification process
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Fig.4 Casting defect simulation
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Tab.2 Investment casting parameters of castings in
different schemes
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Fig.5 Appearance of bracket before optimization
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Appearance of bracket after optimization
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Fig.7 X-ray non-destructive inspection of bracket

before and after optimization
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Fig.8 OM images of shrinkage porosities before and

after optimization
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SEM images of shrinkage porosities before

Fig.9

and after optimization
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Tab.3 Mechanical properties of castings

VURSRE/  E R/ i 2/ LR/
MPa MPa % GPa
TR HT 200.9 184.7 1.86 138.9
T 248.6 191.8 2.10 195
&Pk >210 =165 >1.5 >170
4 % #®
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