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Abstract: The blades on an aero engine are the “heart” components of an aero engine. The properties of the blades plays
a decisive role in the performance of the aero engine. The preparation of high-performance hollow blades puts forward higher
requirements for the production of ceramic cores with high comprehensive performance. With ball-shaped Al,O, powders as
the matrix and liquid silicone resin as the precursor, the Al,0,-based ceramic core biscuits were prepared by dry pressing
method and sintered in air atmosphere by tube electric furnace. Effects of silicone resin content and sintering temperature on
phase composition, microstructure and properties of the Al,O;-based ceramic cores were investigated. The results showed
that the effect of liquid silicone resin on the bulk density, apparent porosity and bending strength is significant. As the con-
tent of liquid silicone resin increases, the length shrinkage and bending strength increase while the bulk density and apparent
porosity decrease. When the content of liquid silicone resin is 0. 8wt% , the change of apparent porosity and bulk density of
ceramic core is the most stable, and the length shrinkage can also ensure good dimensional accuracy. At the same time, the
bending strength reaches the maximum value of 50. 76 MPa at the sintering temperature of 1550 °C.
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Fig. 1 SEM images of Al,O5 particles (a )and organic silicone resin adhered on Al,O5 particles (b)

FE A 3] %) B s 2R o A8 S A s RS b AT
pegk | BB SR 1450, 1500, 1550 111600 °C, 58
455 R TR SRR REMNR, edh T 23 IR 3 17,

Si0, MIEAAATER B RS, Bk AR s A
% £ 600~ 1500 CFHRXH], RH 3 C/min THEE
PRI 120 min, FEERUSIFIREESS, SALIHAK, dhkiit—

FEZ R ~250 C FHR X ], SR 5 °C/min 19 T i R
P35 120 min, HH A6 RER S T —O0H B REA 43 58
455 fE250~600 CHRIXE], KA S5 C/min £ FEE
R, PRI 180 min, WERREM IR RENS 8 0%, AL

BRI, MRz S G E %, etk =T
PRIRZETR, RS °C/min FEIRHE KA EE 500 C 5 BEY
B, gk £ AR EER S R 50 mmx 8.5 mmx8. 0 mm,
WK 4 s,



57 MG AE VRS RERS o0 A 50 S B s AU R 14 52 537
CH, OH CH, CeHy CH, CH,
| | | | | |
CH; = Si == 0==Si — 0 Si = 0 Si == Q= Si == Q=Si —CH;
| | | | | |
CH, CH, : CH, ) CH, | o | CH; 2

WV si W

(i, j, k, 1 are integers)

K2 WESERIE 145

Fig. 2 Molecular structure diagram of liquid silicone resin
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Fig. 3 The illustration of the heating process
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Fig. 4 Digital photo of the ceramic core sample prepared by sintering
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Table 1

Experimental materials, reagents and equipments

Name Specification

Factory

Spherical alumina powder

Particle size (100£3) wm

Zhongkai Electronic Materials Co. , Ltd.

C;H,O0 Dongguan Xindu Chemical Co. , Lid.
Ball mill KMT-QM-DY20 Shanghai Kaimet Functional Ceramic Technology Co. , Ltd.
Digital display constant temperature magnetic stirrer HJ-6A Jintan Medical Equipment Factory
Constant temperature blast drying box SD101-1 Nantong Jinshi Experimental Instrument Co. , Ltd.
Powder oil pressure prototype machine YP-32TB Hebi Xinge Instrument Sales Co. , Ltd.

Vacuum / atmosphere tube furnace

Universal testing machine

SK-G08163-2-600

WDW-200A

Nakajima Ring Road

Jinan Xinguang Testing Machine Manufacturing Co. , Ltd.
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Fig. 6 XRD patterns of Al,05-based ceramic core with liquid silicone resin at different temperature (a) and with with different

content of liquid silicone resin (b)
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Fig. 7 EDS mappings of of Al,0-based ceramic cores with 0. 5% liquid silicone resin at 1550 °C
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Fig. 8 SEM images of Al,05-based ceramic cores with 0. 5% liquid silicone resin at different sintering temperatures: (a) 1450 C, (b)
1500°C, (c¢) 1550 °C, (d) 1600 C
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Fig. 9 SEM images of Al,05-based ceramic core with different content of liquid silicone resin at 1550 C: (a) 0.3%, (b) 0.5%,
(c) 0.8%, (d) 1%
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