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Current-Carrier Tribological Properties of Mo Coating Deposited by Supersonic

Plasma Spraying
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Abstract: Mo coatings were prepared on the surface of steel 45CrNiMoV A by supersonic plasma spraying. Microstructure
and composition of the coatings were observed by scanning electron microscopy (SEM) and X-ray energy dispersive
spectrometry (EDS). Electric contact model and arc formation in the current-carrying friction were analyzed. Effects of current
intensity on coating roughness, surface temperature rise and friction and wear properties were studied by sliding friction tester.
The results show that the Mo coating presents a dense microstructure and with low oxidation degree, and the bonding mode
between the coating and the substrate is “mechanically riveted”. As the current increases, the arc energy between the friction
pairs increases sharply, and the arcing rate and surface roughness first decrease and then rise. The self-induced electromotive
force generated by the shrinkage resistor and the microcapacitor promotes arc formation. The temperature rise of the friction
pair surface is determined by the friction heat, the Joule heat, and the arc heat, and is positively correlated with the current
intensity. The friction coefficient which is affected by surface roughness, material shear strength, surface film and other
common factors decreases with the increase of the current. In addition, adhesion wear, oxidation wear, arc ablation and other
wear mechanisms appear under the current condition, which aggravate spalling and abrasive wear of the coating. The formed
friction film can effectively protect the coating and reduce the wear rate.

Keywords: supersonic plasma spraying; Mo coating; current-carrier friction and wear; arc

WiSHH: 2018-12-18; 1EEIHHEA: 2019-04-01

BIEMEE: XBE (19710), B @0, H02, Wt FEsm: KAUMT FrERMA4: E-mail: luguiminl971@sina.com
EEWE: LT AAREIS (2152031)

Fund: Supported by Natural Science Foundation of Beijing (2152031)

SIAH: B, XIS R, EW, & B SR TR Mo W2 MR R IEFPERE[]. b EFRE T2, 2019, 32(2): 109-119.
HUIY, LIU G M, YAN T, et al. Current-carrier tribological properties of Mo coating deposited by supersonic plasma spraying[J]. China

Surface Engineering, 2019, 32(2): 109-119.


http://dx.doi.org/10.11933/j.issn.1007-9289.20181218001
http://dx.doi.org/10.11933/j.issn.1007-9289.20181218001

110 b B xR T LT IR

2019 4

illls

0 35

ITJLAFE, Mo f Mo 2N HHE & g4
AIATUAR AR D A b 12 20 1) A2 A A U A . 56
] Vg 4 A 2 v P R L e P e, IR S DA
Mo/Ta & 42 R 22 AT HMERE TR 20, (R OC T Hhms
% Mo/Ta &4 PRI AE [ PN i A LI iR

PR FIRE IR ST B AR %5 T Mo/Ta =il
B2, g R M KR 1.2 nm, HoR
PRIT M2 I EE SR S R B o BT 0Tl RS T M T 75
) SEAPE R SR WL 0B 200, #RmER Mo K&
Mo HEUR 2 B S 3N [ RE AR, i
. T T be v AR R A S e, BEREXT 1
EENRPER, SO 2 T 3 & g s 5 T
FRE,

fE45 Mo Sz Mo 15 2 1) il 28 35 DL O o
WRE, R TZEESTA™. AR, A5
WE B R R, A, LR, JF Hm
VR EAG, X DA I R T 2R 38 A 1 JEE 42 s it T 000
BOR, MIREIRIEERE, MATAER 2T TR
1o B R R BRI, Guo A5 i i B As A
BT WA H AR A S8 T Tic-Mo %2 AL
Modi S5 % T JOEmETR T 45 T Mo IRJ2, 45
REH, 5358 AR, SR = K G
TR TS U J2 A R A R B8 55 s 40t 3y 1T 4 B R
ik WEvk AR Aok Y AT S R T 2 AR
5 YRR, T M 2 A R A 1

SR FH A B BOR BRI & Mo & Mo
W2, TGRS AR B AR R EG, 1
P2 5 FEUSLA N RRFE B[R] B 5 KR O
SR EBR B, SSmE T WF DB A B X AE Mo I
Mo FIFJZH TN NI, B, Si. &, ik ss
S s S S O 1 s S i A1 23 I BR N F
f) Mo Jz Mo 352 A HEE L.

i “Mo 1§ E+45NiCrMoV A 497 14y
2SN, R SEM Al EDS ML 2 59 fHou
TSR 5, R Imagel BN I4 2 FLER
K L5 ARSI T R BRI AR P R
C95A 7S P73 E B NP AP SV S =15
FENRTF. BIRHLRSE 2 76 31780 2
VLRI AL L I VA S A N TR S 80T 1 2 42 ]
OSBRI, JFE G RSB e P 4
11T R

1 i I

1.1 RIEAR

R e I % SR IR B A BR AN | AR 77 1 It iR
Mo #} (4l =99.9%, KifEfE 45~60 pm), FEHR
F AT N 1 s . FERER 45CrtMoMoVA Y
(860 °C K., 460 °C [H:k), HHIFbERE R 2
FE2F R I 2 FEE 3 s . SR UIEIHIAR R
4 30 mmx30 mmx60 mm R .

®1 MoMHEERRMAS

Table 1 Main impurity compositions of Mo powders (W/%)

Element Fe Ni Si Mg Ca Others

Content 0.03 0.028 0.02 0.02 0.015 0.02

#F 2 45CrNiMoVA R i) 1% 14 B¢
Table 2 Mechanical properties of 45CrNiMoVA steel

Parameter Rn/MPa R./MPa A/% W:/J HBW Z/%

Value 1530 1460 13 488 443 47

#* 3 45CrNiMoVA Wi = ELZE R 5
Table 3 Main chemical compositions of 45CrNiMoVA steel (w/%)

Element C Ni Cr Mo Mn Si v Fe
045 1.58 0.95 0.25 0.65 027 0.15 95.7

Content
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Table 4 Main spray parameters''”

Voltage / Current/ Argon flow/ Spary distance /
A (L'min™") mm
Value 115 380 130 100

Parameters
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Table 5 EDS analysis of the coating at area A and B

(0] Mo
Area
w/! % al% w/!% al%
A 4.57 22.3 95.43 77.7
B 5.21 24.8 94.79 75.2
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Fig.2 EDS line scan on coating junction
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Table 6 Surface roughness of wear scars under different currents

Roughness Current / A

coefficient / um 0 10 15 20 25
Sq 3.032 7240 6380 4282  5.656
Sa 1151 5173 4482 3.010 3.872
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