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Fig.1 Morphology of NAB Cu402F powder

K2 HRERTEH 9442 SRS AR
Fig.2 OM image of NAB 9442 substrate
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Table 1 Element of cold spraying powder and substrate(w/%)

Element Cu Al Ni Fe Mn
Powder 80.71 8.67 3.80 4.04 2.78
Substrate  85.17 6.01 4.64 2.86 1.32
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Fig.3  Surface morphology of coating
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Fig.4 Cross section morphology of coating
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Fig.5 XRD patterns of coating, substrate and powder

22 BRESEMKEMITA
22,1 BAREM T wALF A

Bl 6 b Bl AT, WIE SR Zm
PR . BEUAAT T, U2 E R B LA AR AL
AT IRBIRES, IR WAL AR, R 24HT 2
FRRE T ERE SN QST Ecor M1 Lo (EBSR
A FRIZER A TR T 1.29 £5, AR T
BT VAR SRR A S AT R T 141 £5, B
JEME R TR T 1 ANBUE R, XU AR R R A A



55113

PIGRIESS BV U 1 e M R R UR )= BE AT

© 3495 -

N ERIEAIE AT M 6 ek REAT RO IR ) R 18 7 4y
BB AL AL JE IR E SRR R E S, TR)E LRk
FAE AL I R L T kAL, R AL THANR
(RIBUR A T AT BOK TR AR S, AERORI U 15 A B
S UL Sk R AL B e, i 7o Wi, SRR
TR R, R RBLERROR, o AHESCHRE I B
TREBAL, Ky AHBE s B G ETEALI .

05k —— Tribocorrosion of NAB coating
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—— Static state of NAB coating
— Static state of NAB substrate

0.0}

Potential/V

051

-1.0p

s 6 4 2

log(I/A-cm'z)
Koo BT T IR)Z SRR 3 b A R Al th 2
Fig.6 Polarization curves of NAB coating and substrate in

tribocorrosion and static condition
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Table 2 Electrochemical properties of NAB coating and

substrate in tribocorrosion and static condition

Electrochemical Static state Tribocorrosion
property Coating  Substrate Coating  Substrate
Econ/mV -0.31 -0.27 -0.77 -0.65

Lol A 2.73x107° 5.11x10°  1.39x10* 1.23x10°
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Fig.7 Surface morphologies of coating (a) and substrate (b) after

electrochemical corrosion
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electrochemical corrosion
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Fig.10 Dry friction curves of coating and substrate
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Fig.12 EDS spectra of region A (a) and region B (b) for

tribocorrosion trace of coating in Fig.11
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Fig.13 Morphologies of tribocorrosion trace of substrate (a) and

the magnification of the rectangle in Fig.13a (b)
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Fig.14 EDS spectra of region A (a) and region B (b) for

tribocorrosion trace of substrate in Fig.13b
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Tribocorrosion Behavior of Nickel Aluminum Bronze Alloy and Its Cold Spray Coating

Sun Xiaofeng, Chen Zhenghan, Li Zhanming, Huang Yuanlin, Shi Yupeng
(Academy of Army Armored Forces, Beijing 100072, China)

Abstract: Nickel aluminum bronze (NAB) coating was deposited on the nickel aluminum bronze 9442 alloy by cold spraying.
Microstructure, electrochemical behavior and tribocorrosion behavior were observed and tested by SEM, OM, XRD, XPS, electrochemical
working station and abrasion machine. The results show that intergranular corrosion and optional corrosion take place in electrochemical
corrosion process, microspore and cracks appear on the coating after electrochemical corrosion; tribocorrosion process consists of
competition between friction and passivation and promotion of anodic dissolution by friction. Compared with static state, Ecor of the
coating and the substrate under tribocorrosion condition is drastically decreased, their /.o is increased by an order of magnitude, and their
corrosion resistance becomes worse. Compared with dry friction, friction coefficient of the coating and the substrate is increased
significantly, while their wear resistance becomes worse.

Key words: nickel aluminum bronze; cold spray; electrochemical abrasion
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