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ABSTRACT: The work aims to study mechanical property under synergistic effect of coating-substrate in different composition pro-
portion by preparing multi-element nickel-based coatingon FV520B stainless steel substrate by adopting plasma cladding technology.
Surface and interface morphology of the coatingswere observed byusing scanning electron microscope (SEM), tensile and high temper-
ature compression property of the coating-substrate were tested. Tensile strength and high temperature deformation resistance of each
coating were obtained. Influences of structure, phase distribution characteristics and coating composition on mechanical properties of
the coating-substrate system were analyzed. Plasma cladded coatings featured in dense microstructure and good metallurgical bonding
on interface, the bonding mode could improve comprehensive mechanical property of the coating-substrate; synergistic effectof the
coating-substrate could improve tensile strength and deformation resistance significantly, and composition, structure and phase distribu-

tion characteristics of the coatingswere key factors influencing synergistic deformation behavior of the coating-substrate. The coating
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Ni60+20%Ti exhibited the best tensile strength, which was up to 921 MPa, 19.6% higher than that of substrate material. The coating
Ni60+30%Ti+10%WC exhibited the best high temperature mechanical properties, the high temperature deformation resistance was up
to 687.87 MPa. Tensile strength of the plasma claddedmulti-element nickel-based coating on the substrate improves, and the high tem-

perature deformation resistance improves significantly.
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Fig.1 Schematic diagram of tensile test
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Fig.2 Schematic diagram of high temperature compression
2 HR5IT]R

21 SREBR4AZR

& 3 WG RH SN SEM K, EI T LLE
TR 2 G IARZ AR A8, R SR A K ok
SF-TE &, RRZ SRR R R sass s . |
3a f7R Ni60 ( A) )2 H LU NI/ ST . A IE



a6t M

TS 55 B TR 2 OUIR AR 2 IR ) A PERERT ST .57 -

3b. 3c AILVAEH, FEREMEIHIMA Ti 25, 1
THA AR AYRY T, SEBIA Ti SRR
YRR Z P DOk A6 . 2T 3d 7TA, B Ti
TRk, R R ARy R L2, Bl
TREMBORS, XERTIMAKRER TG, &

e Ni60+30%Ti+10%WC (E)

f Ni60+30%Ti+20%WC (F)

BRT P ALK S T, O LR S 0 e .
3e. 31, 3g RAER MK P ARLENA WC I HY41 408
S0, TTLANGEE S MR I GSEE, BT
PG OB B2 1, T ELBAY WC SRR, 352
ZOCITISE O P

g Ni60+30%Ti+30%WC (G )

K3 JAJE SEM Mt
Fig.3 SEM of cladding layer
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Fig.4 Tensile stress-strain curve
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Fig.5 Fracture morphologyof tensile after stretching test
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Fig.6 Hot compression stress-strain curve
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Fig.7 The interface comparison before (a), (b), (c) and after (d), (e), (f) the High temperature compression test
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