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Tribological Behavior of Supersonic Plasma Spraying NiCr-Cr;C, /Mo
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Abstract: NiCr-Cr;C,/Mo composited coating was prepared by the supersonic plasma spraying system. The
microstructure and composition of the coating were characterized by SEM and EDS, and the hardness and tri-
bological behavior at 25, 300, 500 and 750 C were measured by a micro—hardness tester and high temperature
tribometer. The results show that Mo phase is uniformly distributed in the coating that is dense with high
hardness. The temperature exhibits a marked effect on the friction coefficient of the coating. The friction
drops then rises and drops again with increasing temperature and it attains the lowest when MoQO; phase forms
at the frictional pairs interface at 750 ‘C. Oxidation—fatigue spalling is the main failure mechanism of the coat-
ing at high temperature. The friction and wear properties of the coating are directly affected by the character-
istics of the composite oxide that forms on the surface of the coating. The MoQO; phase is the main factor to in-
crease friction—reducing effect of the coating.
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Table 1 The parameters of NiCr-Cr;C,/Mo composited

coating by supersonic plasma spraying system

Parameters Value
Spraying distance /mm 100
Voltage/V 140
Current/A 370
Ar Pressure /MPa 1.1
Ar flow/(L » min™") 140
H., Pressure /MPa 1.0
H, flow/(L « min™") 12
N, Pressure/MPa 0.6
N, flow/(L ¢« min™") 25
Powder feeding rate /(g » min™') 45

R 2 NiCr-Cr; C; /Mo £ & 3% = i EE BE 45 i &% 14
Table 2 The tribological experiment conditions of NiCr—

Cr; C; /Mo composited coating

Parameters Value
Loading/N 10
Friction radius/mm 4
Friction line speed/(cm ¢+ s7') 25
Friction distance/m 450
Acquisition frequency /Hz 6.5
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Fig. 3 The cross—sectional SEM micrograph (a)and EDS
analysis (b) of NiCr-Cr;C, /Mo composited coating
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Table 3 The microhardness and porosity rate of NiCr -

Cr;C, /Mo composited coating

) ) Microhardness/ Porosity/
Spraying material

HV,; %
NiCr-Cr; C, +10% Mo 872 0. 69
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Fig. 4 Friction coefficient curves of NiCr — Cr;C,/Mo

composited coating under different temperature

Bl S Al Oy JEHERR S T 51
Fig. 5 Surface micrographs of the Al,O; friction ball
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(a) Worn micrographs of coating surface at 25 C  (b) Enlargement of area A (¢) EDS spectrum of area B

Kl 6 25 CF NiCr-Cr;C, /Mo B &2 IR SEM 41 & EDS fE i
Fig. 6 SEM micrographs and EDS spectrum of the worn scar of NiCr—Cr; C, /Mo coating surface at 25 C

(a) Worn micrograph of coating surface at 300 C (a) Worn micrograph of coating surface at 500 C

(b) Enlargement of area A
K 8 500 CF NiCr-Cr;C, /Mo & &R JZEJE SEM JESi

Fig. 8 SEM micrographs of the worn scar of NiCr -
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Fig. 7 SEM micrographs of the worn scar of NiCr —

Cr;C, /Mo coating surface at 300 C Cr;C; /Mo coating surface at 500 C
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(a) Worn micrograph of coating surface at 750 'C  (b) Enlargement of area A (¢) EDS spectrum of area B

Bl 9 750 CF NiCr-Cr;C,/Mo & &1k 2K SEM JE 4 & EDS fEi%
Fig. 9 SEM micrographs and EDS spectrum of the worn scar of NiCr—Cr;C; /Mo coating surface at 750 C
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