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Hot Die Casting of Fused Silica Ceramics

ZHOU Cailou, ZANG Youjie, LI Jiyuan, SUN Jiagi, GUO Fei
(School of Materials Science & Engineering, Tianjin Chengjian University, Tianjin 300384, China)

Abstract: Fused silica ceramics have various advantages, such as small thermal expansion coefficient, high thermal stability and
low dielectric constant. The effects of the contents of paraffin, oleic acid and stearic acid on the fluidity of wax paste in the hot die
casting process were studied. The influence of sintering temperature on density, shrinkage and water absorption of the samples
was also examined. It was found that the optimal contents of paraffin, stearic acid and oleic acid were 23wt.%, 5wt.% and
0.6wt.%, respectively, leading to the highest flow performance of the wax slurry (77%). The flow properties are critical to the hot
die casting of fused silica. With an optimal fluidity, the wax paste would be sufficiently uniform and thus would not be stratified
during the hot die casting process, thus enabling more compact products.
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Fig.1 Particle size distribution of the fused silica
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Fig.2 Fluidity of the wax paste as a function of temperature
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Fig.5 Fluidity of the wax paste versus the content of oleic acid

FELEIRANPE 6 B .
HE 6 FTLIE BB iR RE 5 1R 1Y
Tt R R/INE AR AR, 43 5 P R
AR KRR TRE A5 RNER 1 R,
W7 B A e S AN R T A AR R

© (CY

24 mm

6 NEGERURE T AT H &AM EIKLH (a) 1100 'C; (b) 1300 C; (c) 1500 C; (d) 1600 C
Fig.6 Ceramic samples prepared at different sintering temperatures (a) 1100 °C; (b) 1300 C; (c) 1500 C; (d) 1600 C
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Tab.1 Density, shrinkage and water absorption rate of the samples sintered at different temperatures

Density (g/cm®) Shrinkage (%) Water absorption rate (%)
1100 'C 1.20 0.39 31.02
1300 'C 1.37 3.14 21.51
1500 'C 1.59 7.61 12.41
1600 'C 1.63 5.34 13.10

B 7 BB REARESETE SEM B&: (a) 1300 C; (b) 1500 C

Fig.7 SEM images of the fused silica samples sintered at different temperatures (a) 1300 C; (b) 1500 C
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