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Sintering Characteristics of SiC Ceramics Prepared by
Stereolithography 3D Printing

CUI Congcong' LI Shan® LI Wei' BAO Jianxun' ZHANG Ge' WANG Gong’
(1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  China;
2. Technology and Engineering Center for Space Utilization Chinese Academy of Sciences Beijing 100094 China)

Abstract: Stereolithography ( SLA)  as one of the main methods of 3D printing of SiC ceramics materials has a wide
range of applications. In this paper the experiments of debinding and reactive melt infiltration ( RMI) were carried out on
the SiC prepared by stereolithography. The sintering characteristics of the SiC were studied through the changes of density
strength  shrinkage and microstructure. The results show that the shrinkage of the sample is low after debinding
especially along the additive direction which is only 0.88% . The strength of the sample after debinding is 0.26 MPa. The
residual pyrocarbon ( PyC) formed by the UV resin is connected with SiC particles in a network structure. The pyrocarbon
locally breaks and microcracks appear along with the printed layers. The residual pyrocarbon reacts with silicon to form
B-SiC afier reactive infiltration and the silicon fills the pores and microcracks. The density of the sample is 2.79 g/cm’
and the bending strength is 183.99 MPa.
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Table 1 Shrinkage fraction and bending strength of SiC based SLA
3D printing Post-reatment Sample Material Shrinkage /% Bending strength/MPa Ref.
SLA RMI a-SiC/B-SiC a-SiC <5 183.99 This work
SLA RMI a-SiC/B-SiC phenolic epoxy acrylate resin >25 127.8 16
phenolic resin

SLA PIP a-SiC a-SiC PCS <17 142.1 ~184.2 9
SLA RMI B-SiC/Si/C; [on >20 262.6 13
SLA PIP a-SiC a-SiC PCS Al O; Y,0; — 165.2 11

LPS a-SiC/YAG a-SiC ALO; Y,0, — 77
SLA PIP a-SiC/B-SiC a-SiC PCS — 184.2

RMI a-SiC/B-S8iC/Si/C a-SiC  resin polymers — 210.4 15
(1) 3D 100 C

o 400 ~500 C o
(2) 3D 13.01 MPa.
5% 0.88% - 2.79 g/cm’

183.99 MPa.
(3) .

B-SiC .
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