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Fig. 1 Micromorphologies of the zirconia ultrashort fibers
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Table 1 Process parameters of the pressure injection
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Fig. 2 Sintering schedule curve of the ceramic core

SErFEHFNRIEAAENEWREE, WFER
AR E R AArchimedes; KNE ; I =IRIISIEN
LB RA=SMEENE, AR 960 mm x 10 mm
x4 mm, MEFEIE30 mm, HNEIEZFR0.5 mm/min; 5
EnEmENTE, FEECHERMANILIETINRX
WFHEZEL 550 CHIRIE30 min, NS ERERA
W sUEME , BReiFmEABINBERF, LA
5 C/minfIFHEEERFHEZEL 550 CEFIE30 min, F
MBI R AENEERTEE . LA MER
HERNFIIEENALSEHIENEE,; FR
HESEESGIERE, £XE FEIREIQuanta 450834
BFEME TURISHE RO ORRKE ERHER,
MibEBEH20 kV . AT =Nalytical A 5)AIX Pert Pro
MPDEIX S AT E R S m R AIYAE

2 HR5IE
2.1 SWEAHSENEITE LRI
E3N T ERMETF4EZRE TR TuFRY
W RT R . NERFRILIESL, BESNLIELT
HBREBIRS, HHFRNKEREME LFHE TR
BHE, FASTHOERESR, SUEFHENNZTE
FRAAFMH, IFSLESAROTEE, AR
TR 2B 2.8%HIMRTRUSE . AN IETHEERES
TP E M RENSARREREE, FHI
5oROATRIBIN, (ESUWEEE Y. BB AL
HBRERS, MONSRFTIAEME (+-20,)



F

Vol.72 No.5 2023

{EE Founory 1o BSR4}

0.9 F

=
o

Remcti = 1o

0.6

0.5 it L
0 1 4 5

2 3
FULES AT HE S Tt 1%
E3 TEENEFEHEIE N ARSI IESE
Fig. 3 Shrinkage rates of the ceramic core specimens with different
zirconia fiber doping contents
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Fig. 4 Apparent porosities of the ceramic core specimens with different

zirconia fiber doping
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Fig. 5 Flexural strengths of the ceramic core specimens with different
zirconia fiber doping contents
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Fig. 6 XRD patterns of the ceramic core specimens with different
zirconia fiber doping contents
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Fig. 7 Zircon phase contents in the ceramic core specimens with
different zirconia fiber doping contents
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Fig. 8 High temperature deformations of the ceramic core specimens
with different zirconia fiber doping contents at 1 550 C
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Fig. 9 Fracture morphologies of the ceramic core specimens with different zirconia fiber doping contents
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Influence of Zirconia Fiber on Properties of Silica Ceramic Cores

LI Yi-peng, LOU Yan-chun, LIU Xiao—fu, GUO Xin-li, JIN Lei
(Shenyang Research Institute of Foundry Co., Ltd., CAM, National Key Laboratory of Advanced Casting Technologies,
Shenyang110022, Liaoning, China)

Abstract:

In order to improve the comprehensive performance of silicon-based ceramic core, zirconia fibers with
different contents were added to the core matrix powder with zirconia powder as mineralizing agent, and
silicon oxide ceramic cores were prepared by hot pressure injection method. The variations of the core
shrinkage, porosity and mechanical properties with different zirconia fiber incorporation amounts were
studied, and the micro morphologies of the sample sections were observed. The results showed that when
the zirconia fiber incorporation increased from 0 to 5%, the room temperature and high temperature
flexural strength at 1 550 °C of the ceramic core specimens first increased and then decreased. When the zirconia
fiber incorporation amount was 1%, the bending strength at room temperature and at 1 550 “C was the best,
which were 18.64 MPa and 28.06 MPa, respectively, which increased by 15.84% and 13.46% compared
with unfiber-reinforced ceramic core samples. The shrinkage rate of the ceramic core specimen with zirconia
fiber incorporation amount of 1% was 0.89%, the apparent porosity was 30.4%, and the high temperature
deformation was 0.71 mm. It is concluded that the high amount of the zirconia fiber content led to the
destruction of fiber integrity and agglomeration, and the cutting effect on the matrix, which is the main reason
for the deterioration of the comprehensive performance of the ceramic core samples.
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silicon-based ceramic core; zirconia fiber; flexural strength; shrinkage rate; apparent porosity
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