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Table 1 Nominal chemical compositions of experimental alloys W /%
a4 Cr Co Mo W Ta Re Ru Nb Al Hf C Y Ni

1" 2~4 7~10 0.8~15 6~9 7~10 4~6 0.2~1.0 5~6 0.1~0.3  0.006 A

2 2~4 7~10 0.8~15 6~9 7~10 4~6 3.0 0.2~1.0 5~6  0.1~0.3 0.006 At

3 2~4 7~10 0.8~15 6~9 7~10 4~6 0.2~1.0 5~6  0.1~0.3 0.006 0.01 AiE

& 2~4 7-10 0.8~15 6~9 7~10 4~6 30 02~10 5-6 01~03 0006 001 A
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Fig. 1 The inner surface morphology of the mold after pouring of different alloys
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Fig. 2 Surface morphology of casting after pouring of different alloys
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Fig. 3 X-ray EDS spectrum of white attachments on different alloy castings
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Table 2 Chemical compositions of white attachments on different alloy castings W /%
e o] Al c Ni Cr Co Ca Y Fe
1 46.8 425 5.8 38 0.5 0.6 - - -
2! 47.9 440 5.7 1.9 0.2 - 0.2 - -
3 18.6 15.5 19.9 6.9 - - - 33.0 5.9
4 26.5 18.3 24.6 4.1 - - - 26.6 -
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Fig. 4 The differential thermal analysis curves of mixtures of different alloys and mold powders
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Fig. 5 Morphologies of core surface before pouring
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Fig. 6 Cross-section morphologies of different alloy castings and cores
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Fig. 7 X-ray EDS spectrum at the interface between different alloy and core
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Table 3 Chemical compositions at the interface between different alloy and core W /%
a4 o Al C Ni Ca Y Si Ta Cr Co
1" 59.1 5.1 9.7 - 26.1 - -
2" 47.8 75 24.7 - 20.1 - -
3 41.6 30.9 3.1 32 0.6 11.4 9.3 - -
4 30.9 37.2 6.3 10.8 8.6 1.2 24 1.1 14
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Fig. 8 The differential thermal analysis curves of mixtures of different alloys and core powders
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Effect of Ru and Y on the Interface Reaction Between Cast Superalloy and
Ceramic Materials

SHI Zhen-xue, PAN Hong-tao, HAO Qi-zan, LIU Shi-zhong
(Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical Materials,
Beijing 100095, China)

Abstract:

The four kinds of single crystal superalloy blades with different Ru and Y content were cast in a directionally
solidified furnace using the same silica-based ceramic core, Al,0; mold shell, melting process and directional
solidification process. Effect of enhancing microstructure stability element Ru and improving the oxidation
resistance element Y on the interface reaction between cast superalloy and ceramic materials was studied. The
results show that the alloy the interfacial reaction of the alloy and mold shell mainly is physical burning-on
action and no obvious chemical reaction between alloying elements and mold shell when the alloy contains
no Ru and Y element. A slight interfacial reaction occurred between the same alloy and the ceramic core. In
addition to the physical interaction, the chemical reaction between Al and SiO, also occurred. Adding Ru in
the alloy has no effect on the interfacial reaction between the alloy and the mold shell or ceramic core. When
0.01% Y is added to the alloy, the interfacial reaction between the alloy and the mold shell or ceramic core is
slightly increased, but the effect is small because the small amount of Y added.

Key words:
ceramic; superalloy; interface reaction; Ru; Y
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