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Table 1 Composition of different generations of superalloys (w/%)*"2

Generation  Brand Cr Co Mo w Ta Re Al Ti Hf Ru
1st PWA1480 10.0 5.0 - 4.0 12.0 - 5.0 15 - -
2nd CMSX-4 6.5 9.0 0.6 6.0 6.5 3.0 5.6 1.0 0.1 -
3rd Rene N6 4.2 12.5 14 6.0 7.2 5.4 5.75 - 0.15 -
4th TMS-138 3.2 5.8 2.9 5.9 5.6 5.0 5.8 - 0.1 2.0
5th TMS-162 3.2 5.8 3.9 5.8 5.6 4.9 5.8 - 0.1 6.0
6th TMS-238 4.6 6.5 11 4.0 7.6 6.4 5.9 - 0.1 5.0
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Fig.l W and Mo EPMA mappings for W-based alloy and Mo-based alloy™®: (a) W segregates to dendritic region and (b) Mo segregates to

interdendritic region; (c) segregation ratio of elements in a Ni-based single crystal superalloy containing 1wt% Mo and 2.1wt% W
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Research Progress of Effects of Mo and W on Microstructure and Key Properties of
Ni-based Single Crystal Superalloys

Cheng Yuan, Zhao Xinbao, Yue Quanzhao, Xia Wanshun, Gu Yuefeng, Zhang Ze
(School of Materials Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Ni-based single crystal superalloys have been widely applied to turbine blades of aero-engines due to the improved mechanical
properties at high temperatures. Great progresses have been made on alloy design and the sixth-generation Ni-based single crystal
superalloys have been developed in the last decades. However, the contents of rare elements, such as Re and Ru, increase consistently.
Additions of rare elements lead to the increases in cost and density of superalloys, which is not beneficial to massive application of alloys.
Mo and W are potent solid-solution strengtheners with lower cost, and they can serve as main strengtheners in single crystal superalloys
with low densities and cost. The effects of Mo and W on single crystal superalloys have been widely researched. This paper reviewed the
effects of Mo and W on distributions of elements, microstructures of y phase and y’ phase, microstructural stability, creep resistance,
solidification defects and oxidation and hot corrosion resistance at high temperatures. Finally, the current shortcomings of related research
were analyzed and the potential direction of future research was proposed.
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