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Fig.3 XRD patterns of 60NiTi alloys under different sintering

pressures (a) and enlarged spectra of 40=-50°(b)
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Area Ni Ti C Phase
1 56.46 43.54 0 NiTi
2 70.48 29.52 0 NiTi,
3 66.76 33.24 0 NiTi,
4 9.83 51.01 39.16 TiC
5 54.05 45.95 0 NiTi
6 77.84 22.16 0 NiTis
7 3.54 96.46 0 Ti
8 36.35 63.65 0 NiTi
9 41.92 58.08 0 NiTi
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Fig.9 SEM morphologies of worn surfaces of GCr15 balls on friction pair under different sintering pressures: (a) 5 MPa, (c) 25 MPa, and
(e) 50 MPa; EDS results of regions Aand B in Fig.9a (b), C and D in Fig.9c (d), E and F in Fig.9e (f)
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Effects of SPS Sintering Pressure on Microstructure and Tribological Properties of
60NiITi Alloy

Wang Wei, Sun Zhuang, Cheng Peng, Wang Cheng, Gao Yuan, Zou Dening, Wang Kuaishe
(College of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: 60NiTi alloys were fabricated by spark plasma sintering (SPS) at 1000 <C. The effects of the sintering pressure on the
microstructure, microhardness and tribological properties of 60NiTi alloys were investigated. The phase structures and microstructures of
60NiTi alloys were analyzed by X-ray diffractometer (XRD) and scanning electron microscopy (SEM). The microhardness and tribological
properties of 60NiTi alloys at different sintering pressures were evaluated by microhardness tester and ball-on-disk wear tester. The wear
morphologies of 60NiTi alloys were analyzed by SEM with energy disperse spectroscopy (EDS) and three-dimensional white light
profilometer, and the wear volumes were calculated. The experimental results show that the microstructures of 60NiTi alloy prepared by
SPS is uniform and the NiTi phase and NisTi phase are presented in the microstructures. The microhardness of 60NiTi alloys increases with
the increase of the sintering pressure. The microhardness of 60NiTi alloys has the biggest HVy 2« value of 5233.2 MPa at the sintering
pressure of 50 MPa. The wear rate and wear scar depth of 60NiTi alloys decrease as the sintering pressure increases. However, when the
sintering pressure reaches to 50 MPa, the wear rate and wear scar depth of 60NiTi alloys are the smallest, which are 0.7610"°> mm?®/(N -m)
and 15 pm, respectively. The wear mechanisms of 60NiTi alloys are abrasive wear and adhesive wear.

Key words: 60NiTi alloy; spark plasma sintering; microstructure; microhardness; tribological properties
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