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Fig. 2 Schematic diagram of 3DP process
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Table 3 Performance of robotic arm triaxial housing pattern
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Fig. 3 Robotic arm triaxial housing pattern by FDM printing
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Fig. 4 Robotic arm triaxial housing sand core by 3DP process
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Fig. 5 Tensile strength-time curve of sand core
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Fig. 6 Vacuum molding process of robotic arm triaxial housing and produced aluminum casting
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Vacuum Molding Process for Robotic Arm Triaxial Housing Based on
Additive Manufacturing Technology

ZUO Chun-lin, DONG Xuan-pu, LIN Shao—kai
( State Key Laboratory of Material Processing and Die & Mold Technology, Huazhong University of Science and Technology,
Wuhan 430074, Hubei, China )

Abstract:

Aluminum alloy robotic arm triaxial housing pattern was printed by fused deposition modeling (FDM)
process, and the sand core for the robotic arm housing casting was printed by three-dimensional rapid printing
(3DP) molding process. The process parameters such as dimensional accuracy and surface roughness of
pattern as well as strength of sand core were analyzed. The pattern and sand core were used for vacuum
molding process in aluminum alloy casting experiment. The results indicate that the linear contraction and
volume contraction of the robotic arm housing pattern is respectively 0.301% and 1.121%, the 24 h final
strength of sand core is 1.424 MPa; the linear contraction and volume contraction of the robotic arm housing
casting is respectively 0.342% and 1.253%, and the surface roughness is 3.314 um, which meets the casting
quality requirements.
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fused deposition modeling; three dimensional printing; vacuum molding process; robotic arm triaxial housing
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