524 555 6 H FEEEEBEFIR 2014 45 6 H
Volume 24 Number 6 The Chinese Journal of Nonferrous Metals June 2014

NERS:

1004-0609(2014)06-1441-08

SR EIEE Ni60A 51
BB N 5IREEERE YT

Ko, RDNE, R, B, KRR AR

(FEFIIYERE: TR AN T IR B S 28R F A SEE0 =, )/ 510006)

7 OE: JRER BRI NIOA A&iR)Z, RSN BOCIAE R4 & HIERL Nie0A 2. F
f OM. SEM. XRD. EDS K WAl BEAEE Wil TF- B, 3 B0a )2 B 28 ARl Ao, X
B B A B AT I e 5 08T AL HT-500 24 BS S SOV A [RI80 A T 6578 )2 imnil T BE B B Rk, #ie
THEARFREER R R SEM Rl EDS /-#7 BSHLEE . 45 Rk W53 2 AR B2 AR p-Ni S A, 2 AR
Ni-Ni;B i R MosCo FIBURLIR CrB 41 W2 T3 WA B S S60HV 0, 328 T 554 11 AR B 220H V) o5
TN 3 NI, 78 2 PR RO AR B R B, LB 20 0.82 1 4.8 107° mm®/(N'm), = Z BEHIHLIEY
N R B IS 4R LA B 4

KHEIR: Ni6OA A4 Woras; SMAIZ; BEaivkae; taicess

hESES: TN249; TG 178 TERERD: A

Microstructure and high temperature tribological behavior of
high power fiber laser cladding Ni60A coating
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(Laboratory of Nanophotonic Function Materials and Devices of Guangdong Province,
South China Normal University, Guangzhou 510006, China)

Abstract: The crack-free Ni60A coating was fabricated by fiber laser cladding system to obtain good wear-resisting
Ni60A coating. The microstructure morphology, phase constitution, phase distribution, the micro-zone composition and
microhardness of the coating were measured and analyzed by OM, SEM, XRD, EDS and microhardness tester,
respectively. The high temperature tribological behaviors under different applied loads were studied by HT—500
wear-testing machine, and volume abrasion rates were calculated. The wear mechanism was analyzed by SEM and EDS.
The results indicate that microstructure of the coating consists of columnar y-Ni dendrite, lamellar Ni-Ni;B eutectic,
cellular My;Cq eutectic and granular CrB. The microhardness of the coating is S60HV,,,, which is far higher than that of
the substrate (220HV, ;). At an applied load of 3 N, the friction coefficient and wear rate of the coating are all the
minimum, separately with values of 0.82 and 4.8X 107> mm®/(N'm), and the wear mechanism mainly includes mild
abrasive wear and oxidation wear.
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Table 1 Experimental parameters of wear

Parameter Value
Temperature/ ‘C 500
Normal load/g 100-300
Wear time/min 40
Rotational speed/(r-min ") 560
Rotational radius/mm 2
Linear velocity/(m'min ') 7.03
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Fig. 1 Macroscopic morphology of multi-track cladding

coating surface

s 4+—y-Ni

* ° — FeNi,
=— CiB
v— Ni;B
*— MpCe

*
[ I 2

*d4m
*

10 30 SIO 70 90
26/(°)
B2 J#4)2 1 XRD i
Fig. 2 XRD pattern of cladding coating
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Fig. 3  Cross-section optical microstructures of cladding
coating: (a) Interface zone of coating-substrate; (b) Middle

zone of cladding coating; (c) Top zone of cladding coating
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Fig. 4 SEM images of cross-section microstructures of
cladding coating: (a) Middle zone of coating; (b) Magnification

of eutectic zone in (a)
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Table 2 EDS analysis on micro-zone constituent of cladding

coating
Location Mass fraction/%
inFig.4  Ni  Ccr Fe ¢ B Si
A 60.66 5.00 29.23 2.52 - 2.59
B 6226 6.13 1579 222 1239 1.21
C 19.47 5042 1747 11.57 - 1.07
D 742 7794 650 012 730 0.76
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Fig. 5 Cross-section microhardness distribution curve of

cladding coating
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Fig. 6 Dry sliding friction coefficient response as function of
sliding time at different applied loads: (a) Substrate; (b) Ni60A

cladding coating
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Fig. 7 Volume wear rates of substrate and Ni60A cladding
coating at different applied loads
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substrate(a) and Ni60A cladding coating(b)

High temperature wear surface morphologies of
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Table 3 Chemical compositions of corresponding micro-zones in Fig. 8
Mass fraction/%
Worn surface
C Si Fe Ni Cr Mn
Substrate at position D in Fig. 8(a) 4.98 26.68 0.28 67.47 - - 0.59

Ni60A cladding coating at position £ in Fig. 8(b)  7.91 15.76

1.54 23.87 40.21 10.72 -
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