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ABSTRACT: Objective To improve deficiencies of NiTi coating in engineering applications and find a superior performance
surface coating material. Methods The 0Cr13Ni5SMo stainless steel substrate surface was preprocessed by washing with acetone
(degreasing and derusting) and sandblasting (corundum particles). NiTi/Ni, NiTi and NiTi/NiAl mixed coatings were prepared

on the substrate surface by HVOF technology. Microscopic structure, morphology and phase composition of the three coatings
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were characterized by scanning electron microscopy (SEM) and X-ray diffraction (XRD). Meanwhile hardness test was con-

ducted on hardness tester to measure thickness and hardness of the three coatings. The topography of bonding interface between

substrate and coating was observed. Characterization of the organizational structures of three coatings were compared and stu-
died. Results The average hardness of NiTi/Ni, NiTi and NiTi/NiAl were 574.3, 683.3 and 735 respectively; average thickness

of NiTi/Ni, NiTi and NiTi/NiAl coating specimens were 279.3 um, 270.5 pm and 229.4 um respectively. The main organization

of NiTi/Ni coating was Ni;Ti and Ni. The main organization of NiTi coating was NiTi(B,) phase, NiO, TiO and a small amount

of NiO,, The main organization of NiTi/NiAl coating was NiTi, NiAl and a small amount of simple substance Ni and NiO,.

Conclusion NiTi/NiAl mixed coating has the highest hardness and densest bonding interface with the substrate and enjoys

strong antioxidant activity and more uniform organization. In general, NiTi/NiAl mixed coating with stable performance is ex-

pected to become an even more desirable coating material in engineering application.

KEY WORDS: supersonic arc spraying; NiTi coating; NiTi/NiAl mixed coating; NiTi/Ni coating; characterization of the or-

ganization
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Tab.1 Technological parameters used in supersonic arc
spraying

KOS mBERE O BEE BURAT O TE TAE
SR H Eh OB fE GEEE O BE BT

/MPa /MPa /mm /(°) /ems) /V /A
BAE 0.593 0.524 150 90  12~15 30.5 140

1.2 HFEMREKRN

W SE U, XF NIiTi %2 . NiTi/Ni IR IR 2
K NiTi/NIAL IR &2 EEI T ) i 1T, R~F
S/ 10 mmx 10 mm, 43 3HE HXD-1000TMC !
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~ 303.1um 2517 ym 283.1 pm
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Tab.2 Hardness measurements of three coatings (800HV 300 g)

=2 NiTi+Ni NiTi NiTi+NiAl
1 608.0 465.5 607.9
2 402.4 607.0 684.2
3 412.9 582.7 527.5
4 571.1 814.8 789.8
5 631.4 751.0 801.9
6 642.1 737.1 753.2
7 445.0 652.3 612.1
8 553.8 687.2 832.9
9 682.1 761.7 785.3
10 621.9 652.3 867.4
11 718.0 718.1 748.0
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Fig.1 Thickness of three coatings
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Fig.2 Microstructure topography of three coatings
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Fig.3 SEM micrographs of NiTi coating, NiTi coating and NiTi/NiAl hybrid coating in section
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Fig.4 XRD patterns of NiTi/Nicoating, NiTi coating and NiTi/NiAl hybrid coating
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