5 44 850 13 [V PN QRS SR 3 07)) Vol. 44 No. 1
2021 4 3 H JOURNAL OF NANJING NORMAL UNIVERSITY ( Natural Science Edition) Mar,2021

doi;10.3969/j.issn.1001-4616.2021.01.005

WC & g R A ik )2 4 25 I iV e b 5
KA LE F BN R AR R X T

(L BRSNS B R TR A B, 8 /IR 230601)
(2. %308 TP Be s S 500 =, %3 A IE 230601)
(3. AL T RZM R 2B, Jb st 100081)

[(WE] TR 3R 5 BB R 5 n SR FOGIE B 7E GCR1S FR MRl & T A F WC & &t
BRAEE BIEE)Z. 43St SEM (EDS XRD RIS WG 3 2 OM A 2L JTE 370 WRE 2 )l A s 1 i gt
TPorHT. G5, WC MR INE X & &nE Z A8 R R K. 55 )2 5 GCRIS Bk MEMIG &4 6 R
U KT 2 A2 F 5 i LR T AR A A R 2 R, B AR L Fe, W, C Fe, W, C i . 1A 272 M FE G WC &
SRR IR N, o WC 55 5 T 480 50% 145 7 2 T 340 00 AR B 0 e, 2 R A Y 3 4. AEm s RE Y
167, B HLEE 2 N BBl S T AL . WEE IS 2 WC R A B s, B R e/ NG ZE K, We A
[T 55 43 B8 30% I 2 it s M e A 1.

[REIE]  HOGEH, ERPERE, W Fohr, 4 4, UL 21

[HESEB]TCI48 [ XEIREBIA [XEHS]1001-4616(2021)01-0028-07

Research on the Microstructure and Wear Properties of

Iron-Based Composite Coating with WC

Zhu Jixiang', Lei Sheng'*,Li Shuai' ,Wu Yanbo',
Zhu Yinfeng',Ren Yue’,Liu Yafeng',Xu Haili'

(1.School of Mechanical and Electrical Engineering, Anhui Jianzhu University , Hefei 230601, China)
(2.Key Laboratory of Intelligent Manufacturing of Construction Machinery of Anhui Province, Hefei 230601, China)
(3.School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To solve the problem of serious wear and tear failure of guide roller parts, Fe-based composite cladding layers
with different contents of WC were prepared for the surface of GCR15 bearing steel by laser cladding technology. The
microstructure , element distribution, phase composition and wear resistance of the cladding layer were analyzed by SEM,
EDS,XRD and wear tester. The results show that the addition of WC has an apparent influence on the microstructure and
properties of the alloy cladding layer. The cladding layer has good metallurgical bonding with GCR15 bearing steel
substrate. The microstructure of cladding layer is mainly composed of cellular crystals and equiaxed dendrites, and the
main phase of it is Fe;W;C and Fe,W,C. Compared with the substrate,the average microhardness of the cladding layer
increases obviously with the increase of WC content. When the content of WC is 50 wt.% ,the average microhardness of
cladding layer is the highest,which is about three times higher than that of GCR15 bearing steel substrate. In terms of
wear resistance ,the wear mechanism is mainly including abrasive wear and oxidation with the increase of WC mass frac-
tion of cladding layer,the amount of wear decreases and then increases. The cladding layer with the 30 wt.% WC content
has the best wear resistance.

Key words: laser cladding, wear performance, WC particles, Fe-based alloy , microstructure

FARAE A LA R T T B A v RS, A R B A O PR R
BT TR SARAERCN TAEREE TR 2 5 RS AR AN Ty T 2 T A R A S L 9K
Y75 B #:2020-07-03.
ESWH . HEARPAEAETH (51877001) | HHEHE T ARFIAE MBI H (kj2016A146) | LREFR K AFHIFDL H (1 20180022,
AJ-CXY-KF-17-38).
BIREE T, M, B W55 1) MR R. E-mail : leish1964@ vip.126.com




RARFE 45 WC S X IR S IR 2R S R RERIBT T

S PECF IR IR EBEAE Y OSBRI S IR EI R SR XN R N A2 B
ZRE.
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Table 1 The main chemical composition of the alloy ( wt. %) Table 2 Parameters of laser cladding process

[0 Si Mo  Ni Cr B Fe BOCTIR/AW FREEE/ (mm/s) EEEE/ (mm/s) EBHEFE/ (g/min)
& 014 097 1.04 147 15.04 129 Bal 1.8 7 0.1 30

1.2 REBEREMEERIE

PRI T BT ROEER 7 M LY E SR ST 10 mmx 15 mmx20 mm AYHCREE . 8 H 57
SU8230 U =B & S Fo - W B, USRI 2 O BUR 55, o BTk i s 3 2 0T X 30T R 0 A
i) Smart Lab X BURZEATSUFN Jade—6.5 3157 A s B3 2 (AR 43 5 ik HLN-11A A0 S0l B2 37
YT T A 7 )25 3R 18 o) FEAA AL BB 0.1 mm BG4 T 00 GRS 3 00 5 S8 ok MMIW — 1 7R B 4535 55 L X AN [+
WC 55 i 0 B2 T A 7 s 0 2 7 i
2 #R5PNe
2.1 BRERMARSH

YR Z PR CE Ni B Si HA A S R A B TR A S 44U iRl e 20120 |
KA WC & B IR 2 53R RO SO, il LU 7350 58258 B AL B — 4 A2 45 &
W LORBERBERBMOE L T RAFIIG &4 6, RIZH SRR R, K &k AL & A S 17
. BB E RS2 WC BRR B R IE & &R 2, #5r WC £ T /i, thT WC B4
K, FEUGHEZ AL /N5 WC kL.
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Fig. 1 SEM microstructure of laser cladding with different content of WC
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Fig.2 SEM microstructure of different areas of WC cladding layer with 30 wt.% and 50 wt.% content
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Table 3 Analysis of EDS composition of laser cladding coating under different content of WC( wt. %)

Mot R
X 42
Fe Cr [0} W

. 1 38.69 3.77 — 57.54

I=WAN S 0] o 1
TS 30% WCHER 2 84.24 3.83 — 11.94
3(WC BREELL) 21.52 — 41.30 35.96
. 4 78.85 3.64 — 13.37

=y e R
AR STB50% WC HBL= 5 46.10 4.55 — 46.64
6 70.27 7.94 — 17.36
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Bl 3 h7E WC 3 2 B 4381 30% S5 E 434K 50% BB Z 1) XRD PIAH 43 BT, 78 WC 55 58 5 i 434X
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Fig.3 XRD of laser cladding coating under 30 wt. % Fig. 4 Variation of cladding layer in microhardness
and 50 wt.% of WC under different content of WC
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Fig. 6 Surface wear morphology of substrate and cladding layer with different content of WC
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