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steel substrate by cold spraying. Using techniques such as optical microscope, scanning electron microscope, microhardness

indenter, supersonic cavitation tester, and 3D profilometer, the coating microstructure, mechanical properties and cavitation

performances were systematically studied, and the coating cavitation morphologies and cavitation mechanisms were analyzed.

The cold sprayed CuAl9Fel coatings were also compared with HVOF sprayed typical WC type anti-cavitation coatings
(WC-Co-Cr and WC-Cr,C;-Ni). The results show that the average porosity of cold sprayed CuAl9Fel coating is 1.4%,
the average micro-hardness is 3126 MPa, the average bonding strength is 32. 3 MPa, and the depth of erosion after 6 h

cavitation is 4. 988 wm; as a comparison, the average porosities of HVOF sprayed WC-Co-Cr and WC-Cr,C;-Ni coatings
are 0. 7% and 1. 6% , the average micro-hardnesses are 10 065 and 10 094 MPa, the average bonding strengths are 84. 2 and
73.5 MPa, and the depth of erosion are 11. 901 and 10. 645 wm, respectively. Although the cold sprayed CuAl9Fel coat-
ing has lower hardness, its higher plasticity and toughness can effectively suppress the initiation and propagation of cracks at

interparticle boundaries during cavitation and particle detachment, therefore, it has better cavitation resistance than WC type

coatings prepared by HVOF.

Key words; cold spraying; aluminum bronze coating; HVOF; WC based coatings; cavitation resistance
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1 CuAl9Fel HA (a) . WC-Co-Cr B3R (b) Fl WC-Cr, C5-Ni ¥3K (c) 19 SEM JE5
Fig. 1 SEM morphology of CuAl9Fel powder (a), WC-Co-Cr powder (b) and WC-Cr,C;-Ni powder (c¢)
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Table 1 Specifications of feedstock powders

Powder Size range/pm Manufacturer
CuAl9Fel 15~45 GDINM
WC-Co-Cr 5~30 Hoganas Inc.

WC-Cr, C5-Ni 5~30 ChengduDaguang Co., Ltd.

2.2 REHERRME

K H Plasma Giken 23] 1) 55 FE VA R 2R 45 ( PCS-800,
Japan) 75 40Cr f3E1K L il % T CuAl9Fel W), 7EIR)ZH
RIS SRR I TIE VR, 1 e SRR S TVl
PR FNIORS o AT R PRV O, RS EATRERD AL, DIbY
ISR PORURE B, PR MR 2 SRR AORE . A

PR AR A AR TARESRUA, T4 T 22580
F2PUR,
F2 RBRIZSH
Table 2 Process parameters of cold spraying

Gas Gas Spray Powder
Gas type temperature pressure distance feed rate
/C /MPa /mm /(g min"")
N, 700 5 20 50

KM Alstom 2\ 7 HVOF B{ i & 48 ( GTV-K2HVOF,
Germany ) il % T WC-Co-Cr il WC-Cr,C,-Ni )2, WA
XF 40Cr PSR FALFE T 25 5 BEvR I AR 1R, SR FH I T
LBHHNTER 3,

R3 BERMNEBLRTIZSH

Table 3 Process parameters of HVOF spray

. Kerosene flux Oxygen flux Carrier gas flow rate Powder feed rate )
Coating 4 1 L 1 Spray distance/mm
/(L+h™") /(L +min"") /(L +min"") /(g min~ ")
WC-Co-Cr 920 105
26 8 380
WC-Cr, C5-Ni 900 80

K X AT S (SmartLab 111, Japan ) XT W # A
R Z AR 0T . IR R Cu #0, K
S 2°/min, L E 20 S 20° ~90°, i A B
(Nova-Nano-430, FEI, Holland) W% ZMERTIESR, *
FHOG4% (DMIS000M, Germany ) WREE TR )23 I TR RO 45 14
FIH Image) FAFXSURJZFLBR AR EATI &, XT3 FP R 2 BE
LI 10 M08, S5 RIBOLTS40E . SR FH 4 I b i B
i} (Dura Scan 70G5, EMCOTEST, Austria) %14 /2 #% 1 i
ArREREM, 2wl 300 g, MNERAEIN 15 s, HFMIRE
BEALI & 5 A0 &, IR EAE SR, 1LAh,
T ADCEIERIRZTE 2 kg Bt F /=AW, i TR JR
JAEESAT 3 RRIZ BRI, WRIZ 5Kk 45 &5k
R T BRI HL ( GP-TS2000M, China) £ ASTM
C633— 13" bRt Til i, AR E A 3 A~ P47t

B, RO,
2.3 REfMZMmEENL

K HH B 75 I 23 plR 56 AL ( X0Q5-1000, China ) 3 R
ASTM G32-10 R ™ #7438, 545/~ R 2
FiR . 5250 4 F i I 2 4%y 20 kHz, 0 ] PR 0
25 um, BAEEEKEAKFERE 10 mm, 55500k %
THE S 0.5 mm, F 2 W FE Sk it

MERT, KRS R MIOEE R <0.5 wm, 7E/KIHE
(25+2) CHEET AT 6 h Mz, 76— 2 i [a] (8] BR
PR 2 Tl J R A BB AT ML AR B A 0. 01 mg K
AT AT RN B U 2 25 TS B R R AR, Jf s
BEMEIR)A M)A B, R = 4k R W58 B4 ( DEKTAK-
XT, Germany) FAFVR)E M R ML S AGERE . 25 h R
K (D) IHHHEM .
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Fig. 2 Schematic diagram of cavitation device
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Fig. 3 SEM morphologies of coating top surfaces: (a) CuAl9Fel, (b) WC-Co-Cr, (c¢) WC-Cr,C;-Ni
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Fig. 4 Cross-sectional metallographs of coatings: (a) CuAl9Fel, (b) WC-Co-Cr, (¢) WC-Cr,C;-Ni
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Fig. 6 XRD patterns of powders and coatings: (a) CuAl9Fel, (b) WC-Co-Cr, (¢) WC-Cr,C5-Ni
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Fig. 7 Microhardness of cold sprayed and HVOF coatings
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E 8 WEMEREH . (a) CuAl9Fel, (b) WC-Co-Cr, (c¢) WC-Cr,Cs-Ni
Fig. 8 Coating indentation morphologies: (a) CuAl9Fel, (b) WC-Co-Cr, (¢) WC-Cr,C;-Ni
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Fig. 12 Coating cross-sectional SEM morphologies after 6 h cavitation: (a) CuAl9Fel, (b) WC-Co-Cr, (¢) WC-Cr,C;-Ni
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