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Table 1 Particles size of quartz glass powder

BRI R m %
<10 20.32
10~30 36.95
30~50 29.61
50~95 13.12
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Table 2 Chemical constituents of fused mullite  wg/%

AlLO, Sio, Fe,0, Na,0

74.08 25.35 0.057 0.36
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Fig. 1 Shrinkage rate of cores with different amounts of fused mullite
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Fig. 2 Apparent porosity rate of cores with different amounts of fused
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Fig. 3 Bulk-density of cores with different amounts of fused mullite
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Fig. 4 Bending strength of cores with different amounts of fused
mullite
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Fig. 5 Fracture morphologies of cores with different amounts of fused mullite
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Fig. 6 XRD patterns and separated out cristobalite content of cores with different amounts of fused mullite

5 15 20

10
BERAGER%
E7 fEBEERaEE FLEFESRNESRE
Fig. 7 High temperature flexural strength of cores with different
amounts of fused mullite
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Fig. 8 High temperature deflection of cores with different amounts of
fused mullite
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Effect of Fused Mullite Content on Properties of Silicon-Based Ceramic
Cores

LI Han-song', XUAN Wei-dong®, PAN Wen-xuan®, REN Xing—fu?, REN Zhong-ming®
(1. AECC Commercial Aircraft Engine Co., Ltd., Shanghai 200241, China; 2. Department of Material Science and Engineering,
State Key Laboratory of Advanced Special Steels, Shanghai University, Shanghai 200444, China)

Abstract:

In order to study the effect of fused mullite content on the properties of silica ceramic cores, the ceramic cores
with different amounts of fused mullite were prepared by the hot injection method, where quartz glass powder
was used as base materials, fused mullite as additive, and the ceramic casting wax as the plasticizer. The
results show that, with an increase in fused mullite content, the room temperature strength, high temperature
strength, high temperature deflection of samples gradually decreased, the shrinkage rate decreased first
and then increased, the apparent porosity increased first and then decreased. The results also reveals that
the ceramic core with 10wt.% fused mullite content displays a combination of the best properties, among
which the shrinkage rate is 0.83%, the apparent porosity is 31.49%, the bulk density is 1.50 g/cm3, the room
temperature strength is 12.28 MPa, the high temperature strength is 18.17 MPa, and the high temperature
deflection is 0.95 mm.
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