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Fig. 1 The 3D model of the lifting arm
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Fig. 2 The gating system and 3D finite element model of of the initial
scheme of the lifting arm of
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Fig. 3 Filling state of the castings with the original scheme at different time
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Fig. 4 Solidification rate of the castings with the original scheme at
different time
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Fig. 5 Shrinkage and dispersed shrinkage distribution of the casting
with the initial process
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Fig. 6 Gating system diagrams of the A and B optimized process
schemes
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Fig. 7 Shrinkage and dispersed shrinkage distribution diagram of A and
B optimization schemes
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Fig. 8 Shrinkage distribution in the casting with the optimal process
scheme
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Design and Optimization of Investment Casting Process of Lifting Arm

WANG Hai-yang, LI Yuan-zhi, ZHANG Xiao—guang
(College of Mechanical Engineering and Automation, Liaoning University of Technology, Jinzhou 121001, Liaoning, China)

Abstract:

Because of its complex structure, the lifting arm often has defects such as shrinkage and dispersed shrinkage
in investment casting process. Through the numerical simulation software ProCAST, based on the simulation
results of the initial process scheme, the casting system was improved in order to reduce the shrinkage ratio of
the casting. Then orthogonal experiments were conducted on three process parameters that affected the casting
forming quality: pouring temperature, pouring speed and shell preheating temperature. And the optimal
scheme A1B2C2 was obtained: the preheating temperature of the shell was 1 050 °C , the pouring temperature
was 1 500 °C , and the pouring speed was 450 mm/s. The process quality and production efficiency of the product
were improved obviously by the optimized process parameters.
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lifting arm; investment casting; gating system; ProCAST software; orthogonal experiment
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