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Table 1 Composition and mechanical properties of Ni-based alloy with different Mo contents

w/%

Alloy Density/(g-cm ) Compressive strength/MPa  Vickers hardness, HV
Ni Cr Al Mo
NCA 90 5 5 0 7.87 1736.67 404.99
NCASM 85 5 5 5 7.92 1900.99 460.36
NCAIOM 80 5 5 10 7.97 2023.33 521.84
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Fig. 1 XRD patterns of Ni-based alloys with different Mo

contents: (a) Before sintering; (b) After sintering
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Fig. 2 SEM morphologies of Ni-based alloys with different
Mo contents: (a) NCA; (b) NCA5M; (c) NCA10M
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Fig. 3 Compressive strength (a) and tensile strength (b) of
Ni-based alloys at high temperatures
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Fig. 4 Tribological properties of Ni-based alloys with

different Mo contents at different temperatures: (a) Friction

coefficient; (b) Wear rate
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Fig. 6 SEM morphologies of worn surfaces of NCA (al—a5), NCASM (b1-b5) and NCAI10M (cl—c5) alloys at different
temperatures: (al), (bl), (c1) RT; (a2), (b2), (c2) 300 C; (a3), (b3), (c3) 500 C; (ad), (b4), (c4) 700 C; (a5), (b5), (c5) 900 C
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Effect of molybdenum content on mechanical and
tribological properties of nickel- base alloy

YANG Su-lan"?, MA Qin', WANG Wen-zhen?, JIA Jun-hong?

(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Ni-based alloys with different Mo contents were prepared by the powder metallurgy. The mechanical
properties from RT to 1000 ‘C and the tribological properties from RT to 900 ‘C were investigated, and the wear
surfaces morphologies were analyzed. The effect of Mo content on the mechanical and tribological properties and the
mechanism were elucidated. The results show that the mechanical properties and tribological properties of Ni-based
alloy can be improved when the molybdenum content is 5%. The worn surfaces examined by XRD, SEM and Raman
indicate that the tribo-layers consist of NiO and NiMoO, at temperature above 500 ‘C, which is responsible for the
reduced friction coefficient and wear rate of Ni-based alloy at high temperatures.

Key words: powder metallurgy; Ni-based alloy; Mo; friction and wear

Foundation item: Projects(51471180, 51675508) supported by National Natural Science Foundation of China
Received date: 2016-10-25; Accepted date: 2017-06-12
Corresponding author: MA Qin; Tel: +86-18809311515; E-mail: maq0931@126.com

(mig  fIF458)



