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Table 1 Chemical composition of Ni60 self-fused alloy
powder (w/%)
Cr B Si Fe C Ni
15~20  2.5~3.5 3.5~5.5 0~5 0.5~1.1 Bal.

1 Ni60 FE& S8 AT WC B K1 SEM JES
Fig.1 SEM morphologies of Ni60 alloy powder (a) and
WC powder (b)
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2 Ni60 HIEEA SR AR WC B K1 XRD B i
Fig.2 XRD patterns of Ni60 alloy powder (a) and WC powder (b)

AT B AL B, BEE ALY 1 em®, HAERE T
Ak 25 /b 48 ho HIAb2ZF IR R 1 R AR A2 BR 2
H AR ¥ CHI660D Y Hi Ak 2% T AR S ghAT , gty —
HIRR A &, Sl B B P AR, 2 L HIAR O Hg/Hg, SO,
Wb, E IR E RS TAE A, BT 10% HaSO4 %
Wb e MR JE O E I, BN KA IR, IR R
FEH M SEAE v P Ra 2 10 min. B 3E K ih 2k 19 s 4
FHIHEJE 4 0.001 V/s, HHEHEA-1~1 V. ZHHHTHE
TRAETF 6 A N REAT, MRIE Y 10°~0.005 Hz,
PUF A 10 mVe 4 T ARUFIRES &5 R ek, K
KH 3 ASPAT IR

TEZWSAT T, A WRIZ AR ) 10% HaSO4
HEU IR 168 ho IR I ZEAR/K IS o 15 0 R il 5
oS KRR ZRE S 2K RIE K SRS e, SRIEWT

X H QuantaFEG450 37 & % 41 4 ¥ 7 & 7 5%
(SEM) WLEEUR J2 65 Tl i ) 1) s Ak A 2R 1 i b e 5,
I HIRCERBEE AL (EDS) Krillig 2 10 & 0 A b
. XH D/MAX2500PC B! X S £k A7 S SO0 i )2 361
AT S B, FIRGIEE R 10(°)/min, FHGVEH L
10°~100°, A 40 kV, HLHH 100 mA.

2 ZR51He
2.1 AREHEMmITA



* 3606 *

G AR

%49 35

2.1.1 AL B IRATA

Kl 3 AR WC B & AR S IAALE 10% HaSO,
W B A 2R A . AR SRR i 2k b 15 2 1) AR
I AL 2E S B (Boors dcons Rp) MR 2. HH4G
RATHL, & WC & RIS INRIZE B 45#0 5K 048 ]
AT /N ) FE o A S R K B JES b A o S el LA
(1 IS T d B T PR BRI AP IR, UL E RO A R
B /NI T 2 J Ao 1) R EE AR 1 B ) 2 RN, ) A
BT R E T o A 3b Hnr LA, AT A —Fh
WC & B IZEBRPUE B AR g KT 45440 Ak
A, TR VR 6 Tk R I A TR A, 6] AR
B TR U ORYER

| 5% WC o a

1.0 10% WC :

20% WC
L 30% WC

0.5 Substrate

e

Potential, E/V
=)
=)

-8 -7 -6 -5 -4 -3 2 -1
log(i/A-cm'z)
—a—0% WC b
—— 5% WC
32001 —a—10% WC
20% WC
1600 ——30% WC
c —>»— Substrate
[}i= 550 4
1000 3
—1600 750 >
500 :
250
-3200} o 0
L0 100072000 3000 12345678
0 4000 8000 12000 16000
ZI’S/Q

B3 AR WC & HE5E [ 45 32 r b 2 I 4 2R
Fig.3 Electrochemical test results of substrate and the directional
structure coatings with different contents of WC: (a) Tafel

polarization curves and (b) Nyquist plots
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Table 2  Fitting results of potentiodynamic polarization
curves shown in Fig.3
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Fig.4 Surface corrosion morphologies of samples with different WC contents after electrochemical test: (a) 5%WC, (b) 10%WC,

(¢) 20%WC, and (d) 30%WC
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Fig.6 SEM back-scattered electron images of directional structure coating surface with different contents of WC after immersion

corrosion test: (a) 5%WC, (b) 10%WC, (c) 20%WC, and (d) 30%WC
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Fig.7 SEM back-scattered electron images of directional structure coating cross-section (a, ¢, e, g) and surface (b, d, f, h) with different

contents of WC: (a, b) 5%WC, (c, d) 10%WC, (e, ) 20%WC, and (g, h) 30%WC
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Fig.8 SEM image and element maps of directional structure coating surface with 10%WC
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Effect of WC Content on Corrosion Resistance of Directional Structure Ni60 Coating

Yang Xiaotian'?, Li Xiugian', Li Xia®, Yang Qiangbin®, Zhou Jun', Li Wensheng'
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. Wenzhou Engineering Institute of Pump & Valve, Lanzhou University of Technology, Wenzhou 325105, China)
(3. School of Chemical and Biological Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
(4. Chongqing Key Laboratory of Environmental Materials & Remediation Technologies,

Chongqing University of Arts and Sciences, Chongqing 402160, China)

Abstract: In order to study the influence of WC content on the corrosion resistance of Ni60 alloy coating and the related mechanism, WC
of different contents was added to Ni60 self-fused alloy powder, and Ni60/WC directional structure composite coatings were prepared on
45# steel by induction remelting and forced cooling technology. The corrosion resistance and mechanism of WC particles reinforced Ni60
alloy directional structure composite coatings were investigated by SEM, EDS, XRD, electrochemical test and immersion corrosion.
Results show that the polarization resistance of the composite coatings increases first and then decreases with the increase of WC, and the
maximum polarization resistance reaches 9710.8 Q when the WC addition amount is 10%. The corrosion current density of the composite
coatings decreases first and then increases, and the minimum current density reaches 1.34x10® A/cm® with 10% WC content. The WC content
has an important effect on microstructures, element distribution, phases of composite coatings, and further affects the corrosion resistance.

Key words: nickel-based alloy; WC particles; directional structure; composite coatings; corrosion resistance
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