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Table 1 Nominal chemical composition of the experimental
superalloys (w/%)
Alloy Co Al CrtMot+W+Ta Re Ru Ni

ORu 12 6 19.4 5.4 0 Bal.
1.5Ru 12 6 19.4 5.4 1.5 Bal
3Ru 12 6 19.4 5.4 3 Bal.
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EBE N ALDFS, 2o 1986 R4, Wikl JRFHRSE, 107 JEFH 110044, HLiE: 024-23971757, E-mail: 18640467381@126.com
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Fig.1 Optical images of as-cast (a~c) and as-heat treated (d~f) metallographic microstructure of the three experimental

single crystal superalloys: (a, d) ORu, (b, e) 1.5Ru, and (c, f) 3Ru
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Fig.2 SEM (a, ¢) and TEM (b, d) images of the two experimental single crystal superalloys after heat treatment: (a, b) ORu and (c, d) 3Ru
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Fig.3 Statistical results of the size of the y' precipitates of ORu alloy (a~c) and 3Ru alloy (d~f): (a, d) dendritic regions,

(b, e) interdendritic regions, and (c, f) average size of the dendritic and interdendritic regions
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Fig.4 SEM images of ORu alloy (a~d) and 3Ru alloy (e~h) after long term aging at 1100 °C with different time:
(a, ) 100 h, (b, £) 200 h, (c, g) 500 h, and (d, h) 1000 h
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Fig.5 Bright field TEM image of the rod-like TCP phase (P phase) (a) and the corresponding SAED patterns
of the area “B” (b) and “C” (¢) in Fig.5a in the 3Ru alloy after aging at 1100 °C for 200 h
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Effects of Ru Addition on the Microstructures
of the Ni-Based Single Crystal Superalloys

Du Yunling'?, Niu Jianping®, Wang Xinguang', Liu Jinlai', Liu Jide', Zhou Yizhou', Jin Tao', Sun Xiaofeng '
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. Shenyang University, Shenyang 110044, China)

Abstract: The effects of ruthenium (Ru) addition on the microstructures of Ni-based single crystal superalloys as-cast, post-heat treated
and long term aged (at 1100 °C) were investigated by optical microscope (OM), scanning electron microscope (SEM) and transmission
electron microscope (TEM). The results show that Ru addition increases the content of eutectic and reduces primary dendritic arm spacing.
The solution heat treatment of the 3Ru alloy is more difficult. The stacking fault energy of the y matrix obviously decreases after Ru
addition, and the extended dislocations in the y matrix may impede the movement of the following dislocations during plastic deformation
and improve the mechanical properties significantly. During long term aging at 1100 °C, Ru addition has no significant effects on the
rafting process, and does not change the main type of topologically close-packed (TCP) phase. However, the precipitation process of TCP
phase is suppressed after Ru addition. As the aging time is prolonged, the suppression effect of Ru addition is weakened (over 500 h).

Key words: Ru; long term aging; TCP phase; Ni-based single crystal superalloys

Corresponding author: Wang Xinguang, Ph. D., Associate Researcher, Institute of Metal Research, Chinese Academy of Sciences,

Shenyang 110016, P. R. China, Tel: 0086-24-83970809, E-mail: xgwangl1b@imr.ac.cn



