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Freeze-Drying Defect Control of Alumina-Based Ceramic Body
Prepared with Gel Casting Technology

LIU Fei, LU Zhongliang, LI Zhenfa, PANG Shikun, JIANG Bo, LI Dichen

(State Key Laboratory of Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In producing precision ceramic casting mould of complex components by gel casting
technology, the internal cracks generated in the freeze-drying process affect the mould quality
seriously. In this study, computer tomography (CT) was employed to track the crack
generation. The results show that internal cracks occur when water loss rate is within 20 %-60%.
According to the freeze-drying theory, the internal crack generation mechanism in gel casting
ceramic body is analyzed. When the temperature of the subsurface gets higher than the eutectic
temperature of the green body (—3.6 °C) in the rapid ice sublimation stage (in which the water
loss rate is about 20%-60%), the frozen layer melts to result in a dramatic drop in strength and
an increase in drying stress, leading to cracks generation. Lowering the drying temperature (from
15 °C to —5 °C) and setting through holes of 0. 8 mm in diameter in the green body can keep the
subsurface temperature lower than the eutectic temperature in the rapid ice sublimation stage to
prevent the crack generation effectively.
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