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Abstract: With high hardness, low elastic modulus and good corrosion resistance, 60NiTi alloys have been regarded as an
ideal candidates for next generation aerospace bearings. In this study, pack boriding experiments were performed on 60NiTi
alloys at the temperature of 1 000 ‘C for 5 h to improve wear resistance. The surface microstructure, mechanical and
friction properties were systematically studied. The boronised layer shows a multilayer structure of TiBy/NiTi,+TiB,/Ni;Ti
with a total thickness of ~20 pwm. After boriding treatment, the surface hardness of 60NiTi alloy is increased from
420 HV,, to 2 600 HV,,, while the coefficients of friction and wear rate are reduced by 39% and 92%, respectively, under
the normal load of 20 N. The improved wear resistance of the borided specimens is achieved by the formation of boron
oxide protective layers via shear-induced oxidation.
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Fig.1 Comparison of the XRD patterns of 60NiTi alloy before
and after boriding treatment
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Fig.2 Cross-sectional morphology of the boride coating on 60NiTi alloy at different magnifications: (a~b) SEM, (c) TEM
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Tab.1 The chemical compositions of selected areas in Fig. 2
(atomic fraction/%)

(A B Ti Ni

X3 1 - 48.0 52.0
X3 2 - 25.3 74.7
X 3§ 3 - 24.8 75.2
X1 4 - 63.4 36.6
X5 5 66.6 28.9 4.5
X3 6 72.2 27.0 0.8
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Fig.4 The friction properties of bare and borided 60NiTi alloys under different loads: (a~b) the coefficient of friction (COF) curve,
(c) wear rate
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Fig.5 SEM images of the worn surfaces of bare and borided 60NiTi alloys under different loads: (a~b) 5 N, (c~d) 10 N, (e~f) 20 N
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Tab.2 The chemical compositions of selected areas in Fig. 5
(atomic fraction/%)
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