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Fig.1 SEM morphology of cold spray powder
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Table 1 Main parameters of cold spray

Parameters Value
Pressure/MPa 0.6
Temperature/'C 500
Spraying distance/mm 15
Gun traverse speed/m s 10

Accelerating gas Compressed air
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Fig 2 Cross section morphology (a) and XRD pattern (b) of

pre-cooling spray mixed powder coating
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Fig3 EDS element mapping of cross section of pre-cooling spray mixed powder coating

B 4 7% WETRIR & i U 2 BN FE I SR & A i
BE WS SR E R AR M A RIS 2 XRD
P o bh B da T DUE Y, R HEI i F A B0 7 A
IR BRI B, B R ILB ARG, SR miRR

#
100 pm
10000 =
c
{)] a-Cu(Zn,Al)

8000} ACy
. 7,-CugAl,
53
} 6000 |
G
3
£ 4000}

2000 F

20 40 60 80 100
2009

Kl 4 @EEHGERENHNS I KRE XRD KEH
Fig4 Microstructures of cross section (a), surfaces (b), and XRD

pattern (c) for high aluminum bronze alloy coating
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Fig5 Cross section and corresponding EDS element mapping of high alumina bronze alloy coating
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Fig. 6 Cross section and corresponding EDS line scanning Fig. 7 EDS analysis spots and EDS element mapping of high

analysis of high alumina bronze alloy coating alumina bronze alloy coating
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Table 2 EDS spot analysis results of high alumina bronze alloy

coating in Fig 7 (w/%)

Element content

Spot

Cu Al Fe Mn Ni Zn
1 84.3 9.4 2.9 1.9 0.5 1.0
2 85.6 9.0 2.7 1.3 0.6 0.8
3 16.7 15.0 64.6 2.1 1.0 0.6
4 18.3 15.4 63.2 2.2 0.5 0.4

2.2 SEERRENEESEEERE

Bl 8 Sy BT 4 A 4 2 I RO R FE R A T B
AT EEE 2. R 8a WA, mEREIGE Y
BERE (HV) A 3570 MPa, %2 AN [E) X 8k i f i 2
BN, GLHERRBEIR SN SRR GSREHLSN S
if, AR i, IWE 8b il LUE H, 16T B
FAFTT, FES TR 2 A A R R R I 1 R AR Kb
PRI [R] 1Y K 38 K5 P AR € M 78, Bl A I ) FR 3K,
R T R R B R BRSO AE 0.320 a4 TERIFER)
FAER, A5 IR AR AL O, B 12 B it 25 1 IR 38k,
BEABRREAR 0695 A4, wmTEEHEHGTRE.

400} a
[
S |\ Weenenliner
S 300}
x
Z 200}
ug;
< 100
[3+]
I
0

0.6 Coating

—— Substrate

o
~

Friction Coefficient

o
)

0 5 10 15 20
Time, t/min
Kl 8 min G IR B O R B R A
Fig 8 Microhardness (a) and friction coefficient (b) of high

aluminum-bronze alloy coating
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Microstructure and Performance of Cold Spray-assisted In-situ Synthesized High
Aluminum Bronze Coatings

Feng Li%?, Wang Guiping®, Li Dongting®, An Guosheng®?, Li Wensheng™?
(1. College of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou 730050, China)

Abstract: A method of cold-spray-assisted synthesis of high-aluminum bronze alloy coating was proposed, and a high-aluminum bronze
coating was prepared on 45 steel matrix. The corrosion resistance of the alloy coating was measured with the CHI660D electrochemical test
system by analyzing the micromorphology and phase tissue of the coating by SEM, EDS and XRD. The results show that after induction
remelting, the in situ synthesis tissue of cold spray metal mixed coating is a high aluminum bronze alloy coating of S-phase, a-phase,
y2-phase and k phase, with dense coating and low porosity. The high aluminum bronze alloy coating in situ has good mechanical properties
and wear resistance, corrosion resistance, and the performance of cast block high aluminum bronze alloy is close. The hardness HV of the
coating is 3570 MPa and the dry friction coefficient with alumina is 0.320. The stable voltages in 3.5wt%NaCl and 5.0wt%H SO, corrosion
media are -366 and -387 mV, respectively.

Key words: induction remelting; in situ synthesis; high aluminum bronze; friction
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