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Tab. 1 The mixed powder proportioning ratio

of ceramic cores Wy /%
[ZAE R AT Bk £ iR TA
SY-1 90 10 0
SY-2 85 10 5
SY-3 80 10 10
SY-4 75 10 15
SY-5 70 10 20
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Tab. 2 Information of the experimental raw materials

Ky R fhaEa aifiE%  SEEPRAE um
IR A AR Sio, >99.95 37.8
RS A 3Al,0; - 2Si0, >95 19.8
AR Y,0, >94 16.8
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Tab. 3 Composition of the fused mullite powder wg/%

ALO, Si0O, NaO KO Fe0, CaO  MgO
7587 2041 025 016 013 014 <01
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Tab. 4 Composition of the fused yttria powders wg/%

Y,0, 210, ALO, SiO, HfO, Fe,0, CaO
9448 502 012 0097 0081 0074  0.039
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Fig. 1 Sintering process curve of ceramic core sample
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Fig. 2 XRD patterns of ceramic core samples with different fused yttria
contents
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Fig. 3 SEM images of fractures of the ceramic core samples with different fused yttria contents
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Fig. 4 Room temperature bending strengths and expansion rates of
ceramic core samples with different fused yttria contents
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Fig. 5 Apparent porosities and bulk densities of the ceramic core
samples with different fused yttria contents

El6Frn AT ERER NI ERCIIAF
ES0%KOHBRFRIALIRR . AILIEL, BERE
AN EENEXR, BEITIIFRYE HIEREE IS
K, SY-SiltFRIIHRSATALIESR (0078 g/min) . i
MeEENilE, BREESHASARMNERANS
SREZN, BIINBERSHAFRE HEREE—
TN BT, BREAIHNRINSHEREEGIH
FERRFERARNFSARTMERN, HKOHABRA
BiERMtEE, 8HTFTEERCIFERIRPHIRE
MiaL; BEX, BRaNEET AR, B

0.10

B (g min)

~ R
N

5Y-4 S

5Y-1 S5y-2 5Y-3

Ele TEBBEEMNIZESNEEILIFEES% KOHERFH
B i
Fig. 6 Leaching rates of ceramic core samples with different fused
yttria contents in boiling 50%KOH solution
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Effect of the Fused Yttria Content on the Properties of Silicon-Based

Ceramic Core

CAO Yong-mei', Y1 Ren-jie’, LIU Qiang®, SANG Shang-bin?, PAN Chun-yue?, XIA Chu-ping®, CHEN Li-miao’
(1. school of mechanical engineering, Hunan Chemical Vocational Technology College, Zhuzhou 412000, Hunan, China; 2. School of Chemistry
and Chemical Engineering, Central South University, Changsha 410083, Hunan, China; 3. Hunan Luolan New Materials Co., Ltd., Changsha

410600, Hunan, China)

Abstract:

Silicon-based ceramic cores were fabricated using a pressed sintering process, where fused silica glass
powders were used as raw materials, fused yttria and fused mullite powders as mineralizer, and PVA solution
as binder. The influences of fused yttria contents on the bending strength, apparent porosity, expansion rate,
bulk density and dissolution rate of the silicon-based ceramic cores were studied. The results show that with
increasing the fused yttria content, the room temperature bending strength of the sample decreases at first and
then increases, the expansion rate, apparent porosity and dissolution rate increase gradually, while the bulk
density decreases gradually. The ceramic cores exhibit excellent comprehensive properties when the fused
yttria content is 10wt%, with an expansion rate of 0.83%, a bulk density of 1.69 g/cm®, an apparent porosity of
33.8%, a room temperature bending strength of 20.4 MPa and a dissolution rate of 0.069 g/min.
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