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Mechanical Properties of Mo-W Coatings Prepared by Supersonic Plasma Spraying
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Abstract: Mo-W coating was prepared on 45CrNiMoVA steel by supersonic plasma spraying technology. The microstructure,
chemical composition and micro hardness were investigated with scanning electron microscope (SEM), energy dispersive
spectrometer (EDS) and Vickers micro hardness tester, respectively. The effect of load and frequency on the tribological
behaviors of the coating was studied using a ball-on-disc tribometer. The results show that the coating prepared with the
mixtured powders of Mo-W mass ratio is approximately 3:1. The coating is dense and mechanically bonds to the substrate. The
average surface micro hardness is 563.2 HV |, higher than that of the substrate and Mo coating. Both the abrasion resistance
and anti-friction performance of the coating are better than the substrate, which is more obvious with the higher abrasion load.
The main frictional wear mechanism between the coating and Si3N, are grinding abrasion and oxidative wear, while fatigue
wear also plays an important role in the abrasion mechanism with the higher abrasion load and frequency.
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Mok (4l =99.9% , Kif£45~96 pwm)FILEW #5(4l
i =99.9% . Rt H45~96 pm), ARHEFTYI T 25
IS IE SR SE B, YUMok AW B 453 1 Fi i Lk
TR GHT, TELRIERIZBIR T2EMIER T, H
JIEPERR A BRI, SRR R 25 K Mok Al
WRHES: IR A, BRERIR AR R 2 504

1.2 REHE

SR FH P s AR T 250 % (W HEP-J et 5 14
FEETRIRRERS/RZ . MIEERE SN
SEA R, XM R TIARE: SeH
25 um(500 H) A RPACHT BB B 2 2 1h1 ) AU TS . 2k 55
SEJR T BT P13 pm(1 000 H) R 40RS BE (I A
TEIZRTEBR s SRIGTE s HEA TR 7 T Ok
Br22ihis ;s fJaRH700 um (24 H)RIRER] E 1T
Wb AL, WiRPEE B 150 mm, WiRbMAEE60°, Wifh
J£770.6 MPa; WERPZER S 1EALRD , FBTHE IR S
BRI R IR AR, Sa Bl e, ok
FH R ¥ 5 5 B A TR R AT IO, R I MR
ATRER B HoAF R PSR B O F
TE200 CLATT, ik 45 il W v i DR O 23 SR B 4
il 7F200~400 pum. MR SCER B FIIR L5010
JE IMo-W A 4 1R 2R TS50 331,

%3 REEZETFHARAMoWASREIZSH

Table 3 Supersonic plasma spraying parameters of Mo-W coating

Parameters Values
Spraying current / A 350
Spraying voltage / V 140
Ar flow / (L-min™") 110
H, flow / (L-min™") 17
Cooling gas pressure / MPa 0.5
Powder feeding rate / (g'min") 45
Distance / mm 100

Element C Ni Cr Mo Mn Si Fe

Content 566 133 1.04 6.14 155 0.66 84.02

%2 45CrNiMoVARM F1 M 48
Table 2 Mechanical properties of 45SCrNiMoVA steel

Parameters R, /MPa R./MPa A/% W,/J HBW Z/%

Values 1530 1460 13 48.8 443 47
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