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Rapid Manufacturing of Directional Crystal Turbine Blade Based on UV Curing 3D Printing Technology

SHI Fengling'?, CHEN Yi', MIAO Kai', LU Zhongliang', LI Dichen', LU Bingheng'
(1. State Key Laboratory of mechanical manufacturing system engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. AVIC Shenyang Liming Aero Engine Co., Ltd, Shenyang 110043, China)

Abstract: There is an "oxygen inhibition layer" forming when light-curing 3D printing with radicals resin material, leading to
continuous printing and surface quality improvement. Since the mechanism of controlling the structural precision of printing parts is
unclear, it is thus difficult to control the precision of printing porous parts with complex shape. This paper used a self-made free
radical bioceramic slurry to produce porous bioceramic scaffolds through stereolithography, investigated the three-stage curing
interval in the lithography process and the principle of controlling the molding accuracy of the oxygen barrier layer. and proposed a
reasonable control oxygen-inhibition layer method for adjusting the printing process parameters. It is indicated that the
oxygen-inhibition layer can improve the molding accuracy of ceramic parts, and affect its mechanical properties. According to the
established mechanism of the thickness of the oxygen-inhibition layer on the forming accuracy and mechanical properties of the
porous structure of the bio-bone ceramic scaffold, the high-precision manufacturing basic theory and method for the multifunctional
ceramic printing technique and the application of ceramic base bone substitutes were proposed.
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Table 2 Formula of ceramic slurry with silicon powder

additive w/%
Sample ALO; AlLO; ALO; Al Si

(100pm)  (40pm)  (Spm)  (2pm) (21.7 pm)

20 38 23 15 0

2 20 36.5 21.5 15 3

3 20 35 20 15 6

4 20 335 18.5 15 9

5 20 32 17 15 12

w—Mass fraction.

Particle size/um

(a) Particle size distribution of silica powder

(b) Micromorphology of silicon powder
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Fig. 2 Silicon powder for gelcasting processing
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