%53 %
2023 4E 11 A

5511 4] WOt 5 41 sk

LASER & INFRARED

Vol. 53,No. 11
November,2023

ST EHE.1001-5078(2023) 11-1677-05 - OB R R -

60 % wt WC B3 14 2 41 40 I it B A BF 9

B B BRI
(1. hIR RARFA TR, K 300300;
2. s AR BRI 5 TR, K 300300)

B ENREAF4I0RETESE, BEHCRERAELXREF AT WC A EH 60 %0
NiCrBSi i &, F Fl 33 .50, X S S ATH, R B, 8L %5 LR P ik B AR, 8 F A
B, ZREARENNERYMEE WC,W,C %485 M WAL & DB AR & T8 [ 9 B
KR A7 8 y — (NI, Fe) B &R A My Co M, Cy F80 4, W B A Ao i BE 0 45 2 A7 208 38
H RN T B A 2] 8.78 x 10 *mm’/ (N« m) , A5t AR A T 4 60 £,
KR O NICBSE - WC % &5 B4 45 3 2 5 Tt 5

RESHES TN247;TG115.28  CHEkERIGAG:A  DOI:10.3969/]. issn. 1001-5078. 2023. 11.009

Study on microstructure and wear resistance of 60 % wt
WC nickel-based coating

CUI Jing' ,LI Hong-wei’, YANG Guang-feng'
(1. School of Aeronautical Engineering, Civil Aviation University of China,Tianjin 300300, China;
2. School of Transportation Science and Engineering, Civil Aviation University of China,Tianjin 300300, China)

Abstract: In order to improve the wear resistance of AF1410 steel,a NiCrBSi coating with 60 % WC is prepared on
its surface by laser cladding. The microstructure , hardness and wear resistance of the coating are evaluated by scanning
electron microscopy , X-ray diffraction , friction and wear tests and hardness tests. The results show that the typical pha-
ses within the coating are tungsten carbide dendrites such as WC and W2C, as well as particles distributed in the den-
drite gap y-(Ni, Fe) solid solution and M23C6,M7C3 and other carbides. The hardness and wear resistance of the
coating are effectively improved, and its minimum average wear rate reaches 8. 78 x 10 ~*  which is nearly 60 times
less than that of the substrate.
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Tab. 1 Chemical composition of the powder(wt. % )

WC 60 % NiCrBSi 40 %
Element \ C Ni Cr Si B Fe C
52052 Bal 3.8 Bal 6.8~8.3 3.1~3.9 1.4~1.9 <0.3 0.1~0.4
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Tab. 2 Laser processing parameters

Scanning speed/ Line energy/

Sampl P /W
ample ower, (mm - s-1) (Jmm-)
1# 10 280. 00
2# 12 233.33
2800
3# 14 200. 00
4# 16 175. 00

(@ (b)
B RE A SO B R K 52052 Bk
Fig. 1 Coaxial powder feeding laser cladding process and 52052 powde
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Fig. 2 XRD diffraction pattern of coating
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(a)Top of coating: Short
rectangular dendrite region
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cellular dendrite region
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Fig. 3 Microstructure of coating cross section of 2# test piece
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(a)Schematic diagram of pin disc
friction and wear test process

(b)Schematic diagram of collision
between grinding ball and coating
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(c)Measurement results
of friction coefficient
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Fig. 6 Results of tribology experiment
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