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Study on the Technology of High—quality and High—efficiency Sand
Mold/ Core Hybrid Forming
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(State Key Laboratory of Advanced Forming Technology and Equipment, China Academy of Machinery Science and
Technology, Beijing 100044, China)

Abstract: Based on the precision forming technology of patternless casting, a digital hybrid forming method of sand mold
extrusion cutting was proposed, two typical parts were selected as the research object to study the digital modeling of sand
extrusion forming and optimize the cutting forming path. The sand mold cutting forming process and sand mold
extrusion/cutting hybrid forming process were studied by experiments. The results show that the sand saving amount and
time-saving of the sand was about 34%~39% and 50%~55%, respectively. It is proved that the sand mould extrusion/cutting
hybrid forming process can be used as a high quality, efficient and green sand mould manufacturing method.

Key words: the precision forming technology of patternless casting; hybrid forming technology of sand mold
extrusion cutting; digital modeling; forming path optimization; sand-saving amount
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Fig.1 Sand mold digital extrusion cutting integrated high-efficiency hybrid forming method
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Fig.2 3D drawing of sand mold element 1 Fig.3 3D drawing of sand mold element 2
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Fig.4 Discrete model of sand mold element 1 Fig.5 Discrete model of sand mold element 2
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Fig.7 Extrusion / Cutting path of sand mold element 1

Fig.6 Cutting path of sand mold element 1
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Fig.8 Cutting path of sand mold element 2 Fig.9 Extrusion / Cutting path of sand mold element 2
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Fig.10 Extrusion near-net forming sand mold element Fig.11 Sand mold element obtained after cutting
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Fig.12 Casting mold precision testing Fig.13 Casting
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Fig.14 Comparison of saving molding sand and time consuming Fig.15 3D drawing of sand mold element

Fig.16 Extrusion near-net forming sand mold unit Fig.17 Sand1 r7nold unit obtained after cutting
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Fig.18 Sand mold element
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Fig.19 Gear chamber casting
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Fig.20 Comparison of saving molding sand and time consuming
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