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Cavitation Erosion Resistance of Ni-based Alloy Sprayed
and Fused Coatingsin NaCl Solution
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ABSTRACT: The work aims to compare the cavitation erosion resistance of different series of Ni-based alloy sprayed and
fused coatings in NaCl solution and explore the coatings’ cavitation mechanism. The sprayed and fused coatings of NiCrBSi,
WC-reinforced Ni-based and NiCrBSiCuMo alloy were prepared by oxy-acetylene flame spraying and fusing. The structure,
hardness and electrochemical corrosion performance of the coatings in 3.5% NaCl solution were analyzed by XRD, Rockwell
hardness tester and electrochemical test system (CorrTest), respectively. Furthermore, resistance of cavitation erosion of the
coatings in NaCl solution was studied by ultrasonic vibration cavitation equipment. From the results, NiCrBSiCuMo alloy

sprayed and fused coating had excellent corrosion resistance in NaCl solution. It contained not only Cry;Cg, Cr;Cs, Cr;C, and
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Cr,B hardness phases, but also Mo,C and MoSi, phases which could refine structure and improve toughness of the coating. The

coating’s hardness was close to NiCrBSi coating (about 5S8HRC) and its cumulative volume loss was 65% of NiCrBSi and 51%

of WC-reinforced Ni-based alloy coating, respectively. The WC-reinforced Ni-based alloy coating also contained Cr carbide and

boride hardness phases in NiCrBSi coating besides WC and W,C hardness phases. Although its hardness was pretty high

(59.3HRC), it had relatively low corrosion potential, the highest corrosion current density and the worse erosion resistance in

NaCl solution. Thus, NiCrBSiCuMo alloy coating has the best cavitation erosion resistance in NaCl solution and the addition of

WC weakens the cavitation erosion resistance of Ni-based alloy coating.

KEY WORDS: oxy-acetylene flame spraying and fusing; Ni-based alloy; structure; NaCl solution; corrosion resistance; cavita-

tion erosion
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Tab.1 Chemical composition of three kinds of Ni-based alloy powders

wt.%
Powder C B Si Cr Fe Mo Cu Ni
Ni60A 0.7~1.0 3.0~4.5 3.5~5.5 15.0~18.0 <5 0 0 Bal.
Ni60CuMo 0.5~1.0 3.0~4.5 3.5~5.0 14.0~19.0 <8.0 2~4 2.0~4.0 Bal
NiWC35 65%Ni60A+35%WC

1.2 RE®I&

23 PIRFE ) SRR RN 304 AE54N, H721R GB/T
8363—2009 JN T, AFEMIERIE CERM A 0.3 mm

AIRRNI A TR AL B, P PR e i 2R
MR P I amTE— 24, BieAS R QX-2/h,
WA T2 240N 2 R, W2 RN 1.2 mm A4,
TG Ra<0.8 um,
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Tab.2 Process parameters of oxy-acetylene
flame spraying and fusing

Oxygen Acetylene  Powder Remelting Moving speed
pressure/  pressure/ spraying distance  of spray gun
MPa MPa  distance/mm /mm /(mm-s™)

0.48 0.11 20~25 5~10 10
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Fig.1 Schematic diagram of ultrasonic vibration
cavitation test equipment

2 HREGH

21 NiEGEBBENBALAEN

& 2 2}y Ni60A . NiWC35 Fil Ni60CuMo Bi4% )2 1Y
X SRS EE . IR 2a ATHT, Ni6OA Mg 2 1 3L
WA FEEEH Ni. Cr 19 y MHEEAR, M2

(Fe,Ni)23C¢ S Cr;C5. Cr;Cy. CrB. CrB, 554 FiAH4H
I 0T NiWC35 BHAJZTE 7 y-(Ni,Cr) [ 7
M:& Cr;C;5. CrysCs %@JEPI‘HE@%EH{L, JI‘/F’l\ﬁ wC
5 WoCHH, W& 2b firs o X2l TINA R WC FikL
I RV, TR PR JCARBE AR PO LU AL, PR
BFFIEA AR, [FEE, A WC 7E iR T e
T A i 19 WLC o Ni60CuMo Bik% 2 FEZ & Ni 1l
v-(Ni,Fe)., Cry;Cq. Cr;C;. Cr;C,. CrB, Mo,C. MoSi,
AR, WA 2¢ IR . BARAZIF %M Ni, Fe IR
B, HH Mo,C 5 MoSi, AHAT I3 BB T2 4%
R HA AR EHSRNGE R Z B R 7R N,

2800
1: y-(Ni,Cr)
I 1 2: CrB,
2400 2 3:Cr,B
& 3 4: CrCs
6 2000 5: Cr;C,
E 6: (Fe,Ni),3Cs
2 1600
k2
=
1200
800
30
20/(°)
a Ni60A
3200
1 1: r-(Cr,Ni)
2800 2 2 s
4 W,C
g 2400 5: Cr;Nip
] 6: Cr,C;
iy
g
R=

0 60
26/(°)
b NiWC35
2400
2000
7
S 1600
2
§ 1200
g

800

30 40 50 60 70 80 90

400 : '

200(°)
¢ Ni60CuMo
K2 Ni S EBUEIE XRD &
Fig.2 XRD patterns of nickel-based alloy
sprayed and fused coatings
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Fig.4 Tafel curve of nickel-based alloy sprayed and fused
coatings and 304 stainless steel
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Tab.3 Electrochemical parameters of nickel-based
alloy coatings and 304 stainless steel

Materials Ecorn/V Jeon/(x107° A-cm™?)
304 —0.286 0.83
Ni60A -0.351 1.20
NiWC35 —0.340 1.32
Ni60CuMo -0.314 1.05
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Fig.5 Volume loss (a) and cavitation rate (b) of materials
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Fig.6 Surface micrographs of nickel-based alloy sprayed and
fused coatings after 16 h cavitation erosion
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