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Fig.1 SEM images of pure Ni (a) and pure Ti powders (b); particle size distributions (c)
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Fig.2 Cross-sectional OM images the two coatings by CS (a) and LPPS (b); their porosities (c)
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Fig.3 XRD patterns of the two coatings
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Fig.4 SEM images (a, b) and corresponding to Fig.4b EDS element mappings (c, d) of the CSed coating
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Fig.5 SEM images (a, b) and corresponding to Fig.5b EDS element mappings (c, d) of the LPPSed coating
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Fig.6 Microhardness of two Ni-Ti composite coatings

LA BEE SR, Wk 1 PR, RESHR IR E
AT T ol Pk B VRO IR BE A i

AL CS WZME AL (-762.22 mV), LPPS
HAT R RAr (-162.92 mV), # 2% BRI TIHA
AN b 1 U Sk LR B B deor RV A
JE3 Tt B IS v R B g A Tl R, HL 5 R JE R S el
RN H . LPPS ¥R J2 0 il il 9 % B (0.151
pA/em®) B BAET CS )2 (21.21 pAlem® MIfH, %
B LPPS ¥ J2 176 0 J8 Tl o v (R 08 il ek BB AR T~ CS v
JZ o DRI, ARG P T ok b 07 T v 1 5 ol P 0 (1 34 3
B CS ¥ J2 75 I 8 b v R A 8 22 R i ok

T~ CS ¥ )2 P B A7 5 55 K IR O (8] 1R 99 45
W 7a 1 IR TE S TR, PR JS l Av J5imT DA R0 1)
WIRNEEE, AL, R Ni AT T8 2 5
MUE KX . SR1T, £E LPPS ¥R)2 W EB1A 44 & e
N, AT RRE N B IE RIS, BB AL B A
(DESAGIEN TN

RIE R T EIS MRREE— 200 2 PRk 2 AR
S AL, WilE 9 iR, fEREANMIETE N, LPPS
WIZMBHPTE & T CS WJZE . AAE Nyquist #fiZkrfr, wf
UM EEE] LPPS V2K ASIINZIE KT CS VR HIADT
FRUSM B b, @i Nyquist #140) LUHIE LPPS 42 A
A3 AR SR IPUR g . CS 12 ok 18] ) S 1 b A7 AE
TNRIFLBR AR BE DL 2 P RO i 1) 28 1 AR T AN
BNy, Yo REULEZEMm k. SRi, LPPS ¥R
J2 P IR BORE (8] & A2 T 0 3 B H IR 2 N A A BT
LB, T LA RS T A T N BRJE
223 BB

SRR RA I AR o, A 18 L vk fg
0w B R LR B A 1B 10 O CS IRZ N

Fig.7

Fig.8

Potential, Vscg/V
)
~

7 27 Ni-Ti S92 I L T RE 3
SEM images of the two Ni-Ti composite coatings: (a) CS
and (b) LPPS
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Potentiodynamic polarization curves of the two coatings

F 1 [ Tafel Mk /5289 B L FEHEUR

Table 1 Electrochemical parameters obtained from Tafel

polarization curves

Coating Ecor(vs SCE)/mV Tcorr/ uA~cm_2
CS -762.22 21.21
LPPS -162.92 0.151
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Fig.9 Nyquist plots of the two coatings
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Fig.10 Wear rates of the two Ni-Ti composite coatings
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Fig.11 Wear morphologies of the two Ni-Ti composite coatings: (a, b) CS and (c, d) LPPS
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Microstructures and Key Properties of Cold Sprayed and Low-pressure Plasma
Sprayed Ni-Ti Coatings

Liu Shun', Luo Jie', Chen Heng', Wei Shaoming', Huang Chunjie
(1. CGN Inspection Technology Co., Ltd, Suzhou 215004, China)
(2. Université Bourgogne Franche-Comté, Belfort 900101, France)

Abstract: Ni-Ti composite coatings were prepared by cold spray (CS) and low-pressure plasma spray (LPPS) using a mechanically mixed
powder of Ni/Ti at the atomic ratio of 1:1. Upon utilization CS and LPPS techniques, spray processes played a significant role in the
microstructures, phase compositions, mechanical property, and wear and corrosion performances of the two coatings. The results show that
no oxidation is characterized in these two coatings. Nevertheless, two very different coating structures are found. CS coating shows a
much lower porosity and a mechanical bonding of plastically deformed particles, and XRD denotes no NiTi intermetallic is formed during
CS deposition. However, high temperature can lead to the significant differences in the LPPS coating, which exhibits a lamellar structure
with the formation of Ni-rich and Ti-rich intermetallics around the interface. The LPPS coating presents the excellent performances due to
the element diffusion during LPPS process, such as a higher hardness value, which is nearly three times higher than that of CS coating, and
a lower wear rate. In addition, the coating also exhibits a much higher corrosion potential and a much lower corrosion current, indicating
its better corrosion resistance.

Key words: cold spray; low-pressure plasma spray; Ni-Ti coating microstructure; tribological behavior; electrochemical behavior
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