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Research on Thermal-Physical Properties of Heterogeneous Composite

Sand Molds and Filling and Solidification Behavior of Thin-walled Castings

*SONG Zaowei 2, GAO Yun-bao'?, LI Jingming'?, ZHAO Ling'?, WANG Zengrui'?, and
WANG Yang '?
(1. State Key Laboratory of Advanced Casting Technologies, Shenyang 110022, Liaoning, P. R. China;
2. Shenyang Research Institute of Foundry Co., Ltd. CAM )

Abstract: Aiming at the challenges of filling and microstructural uniformity in large-scale
complex thin-walled special steel casings for gas turbines, this study proposes and
systematically investigates spatial-gridded, non-dense heterogeneous sand molds based on 3D
printing technology. The experiment utilized ®3mm spherical grid units with Imm gaps to
construct back-sand layers. By adjusting the addition of modified furan resin (1.5%-2.0%)
and heat input conditions, the regulatory patterns of non-dense structures on thermal
conductivity, permeability, and gas evolution were characterized in depth. Both numerical
simulations and experimental results confirm that differentiated configurations of
thermophysical properties can significantly extend the effective filling distance of thin-walled
structures and effectively reduce residual stress in critical areas.
Keywords: 3D Printed Sand Mold; Heterogeneous Composite Structure; Thermal-Physical
Properties; Thin-walled Casting
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Figure 1 Spatial grid structure
(a) Model; (b) Physical object
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Figure 2 Sand mold specimen
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Figure 3 Casing filling process simulation
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