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Fig. 1 Effects of cristobalite additive amounts on the sintering and
casting shrinkages of ceramic cores
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Fig. 2 Effects of cristobalite additive amounts on the thermal
deformations of ceramic cores
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Fig. 3 Effects of cristobalite additive amounts on the apparent
porosities of ceramic cores
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Fig. 4 Effects of cristobalite additive amounts on the room temperature
flexural strengthes of ceramic cores ( before strengthening )
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Fig. 5 Effects of cristobalite additive amounts on the room temperature
flexural strengthes of ceramic cores ( after strengthening )
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Fig. 6 Effects of cristobalite additive amounts on the high-temperature
flexural strengthes of ceramic cores (1550 °C )
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Fig. 7 Fracture micro-morphologies of ceramic cores after bending and fracturing at high temperature of 1 550 C
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Tab. 2 Effects of the cristobalite additive amounts on the performances of silicon-based ceramic cores
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Tab. 3 Casting validations of single crystal turbine blades by using of composite ceramic cores
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Effect of Micron Cristobalite Additive Amount on the Performance of
Silicon-Based Ceramic Core

TANG Xing, LI Hui, YANG Zeng-hui, GUO Chun-rong, HU Ting-ting, WANG Zhen-bei
(China Aviation Power Co., Ltd., Xi’an710021, Shaanxi, China)

Abstract:

By adding micron cristobalites to traditional silicon-based ceramic cores and using hot pressing injection
method, the micron composite ceramic cores were prepared for the first time, which can be used normally
above 1 550 °C , presenting stable sizes, excellent high-temperature creep resistance and being removed easily.
The temperature-bearing capacity of the ceramic cores was increased from 1 500 °C to 1 550 °C , and the
performance defects of high shrinkages and thermal deformations appeared in the traditional ceramic cores
were overcome. The reinforcement law and mechanism of the micron cristobalites on the performances
of ceramic cores were systematically investigated, and the results show that with the increase of micron
cristobalite additive amount, the sintering shrinkage and thermal deformation of the ceramic core decrease,
the apparent porosity increases, and the high-temperature flexural strength increases firstly and then decreases.
When selecting the cristobalite additive amount of 15 wt.%, the overall performances of the micron composite
ceramic cores prepared are the best, and compared with the traditional silicon-based ceramic cores, sintering
shrinkage is reduced by 87.6%, and the thermal deformations at 1 550 °C and 1 600 °C are reduced by 67.3%
and 50.8%, respectively. By using of composite ceramic cores to cast a certain type of single crystal turbine blades,
the core breakage rate is decreased from 28% to 17.6%, and the product qualification rate significantly improved.

Key words:
single crystal turbine blade; micron composite ceramic core; micron cristobalite; dimensional stability; strength
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