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Tab. 1 Information of the raw materials
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Fig. 1 Particle size distribution of ceramic powders with different contents
of fused silica fine powders
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Fig. 2 Effect of fused silica fine powder content on the viscosity and filling
ability of ceramic slurries
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Fig. 3 Phase composition of ceramic cores with different contents of fused
silica fine powders
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Fig. 4 Fracture microstructure imaged from ceramic cores with different contents of fused silica fine powders
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Fig. 5 Linear shrinkage and surface roughness of ceramic cores with
different contents of fused silica fine powders
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Fig. 6 Porosity and bulk density of ceramic cores with different contents of
fused silica fine powders

50%H3, SALRMNEEEE26.4%, KHZEHREAZE
2.03 glem®, X—E W SWAERITWHEBLL . 240
MEEMTI0%HT, BEESHIREKEFEE, 5
FLERAIFR R E 2 RIR T 0% BURL SR R BURL A R 2
D, FELCERIEIME M BN Al B 5R4E1E , M BRI B
R TIEE . MEEAMEE25T30%, i)
BEMWEEMINZ, HRENERERRIA, H
MBIEGIEMANIRBENERRKYE, SHHEEESE
=, SILRBETE.

AR S EMER ST HFMEENE, a0
BT, BEBRATEM 22 H10%EI1ZE50%,
P EE MR EIRREH13.5 MPat%<Z%E28.1 MPa, 5
IRIREH11.8 MPai2FE30.9 MPa, SiESHIEENS
WHEBEBENTY, BERREERKIERIFELT
FRRE. —HH, SHAEESIENASSSHN
FRENTRE, S5E5ME6NIMN, MEANS =L
o, BEISIAERERSAERRE, FIERSHE
MBEMEERER, UETFHEECHEESHERE
B, 5—FHE, BFEMSSMEINEH T AR

NER, RETERIIAE, EHARTNBESH

_{_

¥}
T

5 R MPa

30 40 50
Ak it/
E7 FEHEEEELLSIISHIRE
Fig. 7 Flexure strength of ceramic cores with different contents of fused
silica fine powders
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Fig. 8 High-temperature creep deformation and leaching rate of ceramic
cores with different contents of fused silica fine powders
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Tab. 2 Normalized performance indicators of the samples
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Evaluation on Comprehensive Performance of Ceramic Cores with
Controlled Particle Grading

NIU Shu-xin*, LUO Yu-shi 1, LI Xin', YANG Yong-kang’, XU Xi-ging’
(1.Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical Materials, Beijing
100095, China; 2.School of Materials Science and Engineering, Chang’an University, Xi’an 710061, Shannxi, China)

Abstract:

The investment casting of hollow turbine blades relies on the ceramic core to form the complex-shaped inner
cavity, which imposes strict requirements on the comprehensive performance of the ceramic core. Fused
silica powders with different particle sizes of were employed for particle gradation, the evolution of phase
composition and microstructure of the ceramic cores were investigated, and the comprehensive performance
was evaluated. Appropriate amounts of fine powder filled the skeleton structure of coarse particles, beneficial
to mechanical property remaining a low shrinkage. Excessive fine powders would surround coarse powders
and damage the skeleton structure of coarse powder, resulting in a sharp increase in shrinkage rate; the dense
structure was not conducive to the leachability of ceramic cores, and excessive grain boundaries would lead
to increased creep deformation. Based on the radar chart, the ceramic core with 30% fused silica fine powder
showed excellent comprehensive performance, with slurry filling parameters of 498 mm, linear shrinkage of
0.24%, apparent porosity of 32.3%, surface roughness of 1.2 um, high temperature creep of 0.76 mm, room
temperature and high temperature strength of 21.2 MPa and 22.4 MPa, and dissolution rate of 0.65 g/min.

Key words:
ceramic core; particle grading; skeleton structure; radar chart; comprehensive performance
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