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Fig. | Traditional sub-frame and integrated sub-frame
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Fig. 2 Final solidification zone and shrinkage zone of castings
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Fig. 3 Numerical simulation of solidification process of castings
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Fig. 4 3D printing equipment and sand moulds
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Fig. 5 Stress and hot crack tendency analysis of integrated sub-frame
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Fig. 6 Integrated sub-frame casting and three-dimensional scanning results
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Fig. 7 Dimension changes of integrated sub-frame after heat treatment and shape-righting
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Table 1 Mechanical properties of auxiliary test pieces of sub-frame

PALHLIRAS iR R /mm AT I Prhiss &/ MPa Ji iR 5H £ /MPa /%
8 BN 255 167 8.0
T4 (540 w2 h) 5 ELINES 253 169 7.5
8 AHPA29 297 265 3.5
To (175 /6 h) 5 ELINES 294 263 3.5
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Rapid Trial Production Process of Integrated Hollow Sub-Frame

LI Ze-hua, FENG Zhi-jun, SU Xin, LI Yu-fei, RUAN Ming
(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Foundry Technology for High—-End
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

Anti-gravity casting technology of aluminum alloy integrated hollow sub-frame was researched. To shorten
the development cycle of castings, thermal analysis of integrated hollow sub-frame was carried out with
PROCAST software firstly. Based on the analysis results, the anti-gravity sand mould casting process was
designed, and then the flow field and temperature field during filling and solidification of castings were
calculated. The size and location of internal defects in castings were judged with the help of simulation results
of shrinkage and oxide inclusions. Finally the casting process was improved. On this basis, sand moulds and
cores were rapidly prepared by 3D inkjet printing technology, and the rapid trial production of integrated
hollow sub-frame was completed successfully. The internal stress of the solidification process was analyzed,
and the dimensional changes of the castings before and after heat treatment were compared using three-
dimensional laser scanning technology. Results show that the quality and mechanical properties of sub-frame
all meet the technical requirements.
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