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Table 1 Chemical composition of 45CrNiMoVA steel (/%)

C Ni Cr Mo Mn Si Fe
5.26 1.33 1.04 6.14 1.55 0.66 84.02

R2 BEERZEBTEA Mo-W REILZEH

Table 2 Supersonic plasma spraying parameters of Mo-W

coating
Parameter Value

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
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Fig.1 Micro morphologies of Mo-W coating surface: (a) low

magnification and (b) high magnification
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Fig.2 Microstructure of Mo-W coating cross section
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Table 3 EDS results of selected regions in Fig.2 (v/%)

Element A region B region Full region
C - 5.57 -
o 6.45 1.29 1.67
Mo 93.55 - 75.12
W - 93.14 23.20

A Mo-W % 2H 1 Mo, W iR AN 3.23:1, 2
BRI S I S e, BB IBER S 1) Mo W 7E¥R
JEH AT
2.2 Mo-W &2
221 RESLERE
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FERARTI AT T e e a4 o A CE 3D I8 3 mr 4,
Mo-W ¥R 2 5 HAR LG M, 703 /0 A /E S Ab R A
BT, BRSSO &, AT iR
T B A BRIy 44.8 MPa. HLUAR T, 760 T b
A9 FH 2 PCAE 55 s Sk EAT IR R, e R I ki) 34
g0 (K 4), P Mo-W iR 2 5 kg & LU B %, X
R AR A AN S 3 ORI

Coating

Substrate

15 um

K3 WR)2-JE 4SS &7 EDS SR &1
Fig.3 EDS element line scanning of the combining site between

coating and substrate
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Fig.4 SEM morphology of impression on the combining site
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Fig.5 Porosity and conductivity of Mo and Mo-W coatings
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Fig.6 XRD pattern of Mo-W coating
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7 AFHHT Mo-W 2 U BB 5
Fig.7 Arc erosion morphologies of Mo-W coating under different currents: (a) 20 A, (b) 60 A, (c) 100 A, (d) 140 A, (e) 180 A, and (f) 220 A

Melting zone

K8 2 BB SRR AL
Fig.8 Two kinds of erosion morphologies: (a) /<<100 A and (b) /=140 A
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K 9 J& SPS(Z5 S 15245 )Mo-W HUIR £ 4 Al Mo-W
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A5 B IR A 1 Mo-W & &R 2L K,
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Bl 10 AR FR S 60 A IR (R 2 Fofr 4 1 HL e
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R BT R BUR L HCR & &2 12 mg, Y
46.2%.

BT LA, EAPRML S — 2 I L, FLBRER XS Mo-W
A& HL IR il Pk RS AR K. LB R, AR
iR L I i R 72 o FUIL R, LB AR, SPS
Mo-W & &M K} Py 8 RS T W% S2 16 Fo il %5 (HAE
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H2-BH B L ICTBC T T, AR 2 T AR E B L I
MR 5B 25 By I A R4k, 3G OK T 0% o T R o o
Pk o
(3) MRS B2 %) Mo-W )2 s ailpe it vk A8 5

F

Bl 9 SPSMo-W &4 Fl Mo-W iR 2 R I L34 L
Fig.9 Surface morphology comparison between SPS Mo-W alloy (a)
and Mo-W coating (b)

10 SPS-Mo-W & 4 fl Mo-W Wik J2 f SURe i 51
Fig.10 Arc ablation morphologies of SPS-Mo-W alloy (a) and
Mo-W coating (b) (/=60 A)
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BT BERES Mo-W i 2 s B o 5
Fig.11 Arc erosion morphology of Mo-W coating as sprayed (/=60 A)

Kl 12 Mo Wiy 2 ilbe it 31
Fig.12  Arc erosion morphology of Mo spraying coating (/=60 A)
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Table 4 EDS results of selected regions in Fig.13 (w/%)

Element Region A Region B
o 0.81 1.53
C - 3.26
Mo 87.64 34.02

A 11.55 61.19

K13 Mo-W Wiy Jz AL IR B 30 ) & T K
Fig.13  Local amplification of arc erosion morphologies of
Mo-W coatings: (a) large grain structure near the ablated

hole and (b) epitaxial fine grain structure
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Conductivity and Arc Erosion Test of Mo-W Coating

Yan Tao'?, Liu Guimin?, Zhu Shuo®, Du Linfei?
(1. Key Laboratory on Remanufacturing, Army Academy of Armored Forces, Beijing 100072, China)
(2. Department of Equipment Support and Remanufacturing, Army Academy of Armored Forces, Beijing 100072, China)

Abstract: Mo-W coating was prepared by supersonic plasma spraying technology on the surface of 45CrNiMoVA steel. The bonding
strength of the coating was tested. The electrical conductivity of the coating was tested by a resistance tester. The arc erosion test of the
Mo-W coating with different discharge currents in atmosphere was carried out by a high voltage arc device. The coating structure was
analyzed by field emission scanning microscope (SEM) and electron spectrometer (EDS), and the phase composition of the coating was
tested by X-ray diffractometer. The results show that the Mo-W coating prepared by the supersonic plasma spraying process has good
adhesion with the substrate, and the conductivity is only 6.12%IACS. Porosity is the main reason for the lower conductivity of the coating.
The oxidation has little influence on the conductivity of Mo-W coating. As the discharge current increases, the Mo-W coating arc erosion
area increases significantly and the erosion coating exhibits two different erosion morphologies; the larger the porosity and the smaller the
surface roughness, the worse the arc erosion resistance of the coating. The arc erosion resistance of Mo-W coating is better than that of
pure Mo coating.

Key words: Mo-W coating; supersonic plasma spraying; conductivity; arc erosion
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