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Microstructure and Performance of WC Reinforced Fe-based Composite Coating

Synthesized In-situ Produced by Laser Cladding

CHEN Xi-zhang"?, HU Ke’, YUAN Qi-bing’
(1. College of Mechanical and Electrical Engineering, Wenzhou University, Wenzhou 325025, Zhejiang; 2. College of Materi-

als Science and Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu)

Abstract: WC particulates reinforced Fe-based coating was in-situ synthesized on Q235 steel by laser cladding using a certain
proportion of Fe, C, W powders. The microstructure, compositions and mechanical properties of the cladding metal were
analyzed by OM, SEM, XRD, EDS, micro hardness testing, and friction and wear. The results show that the cladding layer and
the base metal are metallurgically bonded without defects under suitable process parameters. The hard phase in the cladding
layer is mainly composed of FesW;C, W,C and fine WC. The formation of the WC in the cladding layer is affected by the size
of W particles, and the W particles of smaller sizes generate more WC. The morphology of the hexagonal WC with fine grains
is formed when the W particles reach 23 um. Increasing the content of Cr improves the hardness of the cladding layer, but
reduces the amount of WC generated. Reaching 921 HV on average, the hardness of the laser cladding layer is greatly
improved compared with that of the base metal. The wear resistance is also much higher than that of the base metal, 602 times
as much as that of the base metal when the fine-grain hexagonal WC particles are generated.
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Table 1 Powders composition of the laser cladding coating W/%)
No. w C Ni Cr B Si Cu CeO, Fe
1 56(75 pm) 7 3 1 0.4 0.4 0.5 0.6 Bal.
2 56(23 pm) 7 3 1 0.4 0.4 0.5 0.6 Bal.
3 56(23 pum) 7 3 7 0.4 0.4 0.5 0.6 Bal.
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Fig. 1 Microstructure of the laser cladding layer of W particle
with 75 pm

#2 BEZARBHAOMEERNERBHEETEN
RESH

Table 2 Mass fraction of the main elements of the white

triangular particles (A) and fishbone dendrite (B) (w/%)
Sample C Fe w
A 7.21 1.47 91.12
B 1.02 76.13 21.32
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Fig. 2 XRD patterns of the laser cladding layer of W particle with
75 pm
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Fig. 3 Morphologies of the laser cladding coating of W particle
with 23 um under different magnification
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Fig. 5 Diffusion mechanism of WC nucleation
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Fig. 6 Morphology of the laser cladding coating with Cr content
of 7%
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Fig. 8 Microhardness of the laser cladding coatings

FEIEFI921 HV, 575 um(200 H)8H Bk A Lb
T R 1 7.3%. X2l T 4182 2 24
FEEE R, AR E R EAE A RUE B, B
JZ I, WCRBURL I S AH AT BHAS 7 45 14t — 254
FEMIERT, BORORSH BN, AR SR, 39
ORI RO, 23 nm(600 H /N UKL H A= %A
WCERIAN/N, HUE 2 HIREU A 7E R XL
EEIOETHAE I SE NI &, B AR B iy

2.3 BBUETEM S

W FELEHL N =MEWCE R . N
WCTURL 6 B2 F1Q23 S REA 3ULIRFE A Xt Ll A4
Bl FEM-2000 %8 B2 152 B 457 1 50 AL b gk A7 B 451 )
W, FE TN AT 2 000 N, EEHEE R N w40
WI18Cr4V, BE#4MEH40 mm. WE N8 mm,
8200 r/min, A EIHTLEG /P 20k B
TR 5 R TBON R P B Be L RS e 3R 2
WG, IFRMRRELRT, A A E 901 mg
() FL - 20 AT RS I B R B A R EEA O, X Ly
HT3LLIFE () BRSO, A B4 AL L 52 B
I, HVTEBHALEL . R33N E KM IR
AN 5 BE AT IS TR) I ) B A % LA 0L
#£3 BHMQS5=ZAMWC, NEHWCHHIZEENE

MK E
Table 3 Weight loss of the base material Q235 and the cladding

layer with triangular and hexagonal WC particles (mg)
Time / min Q235 Triangular WC Hexagonal WC
15 733.21 2.75 1.21
30 1975.35 6.54 3.15
60 Failure 12.64 6.83
180 Failure 26.57 13.54
360 Failure 3221 16.47
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