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Comparison of Microstructure and Wear Resistance of (Cr,Fe),C; Composite

Layers Synthesized by Laser Scanning and Electron Beam Scanning
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(1. School of Mechanical and Automotive Engineering, Jiaxing Vocational Technical College, Jiaxing 314036,
Zhejiang; 2. College of Material Science and Engineering, Shanghai Jiaotong University, Shanghai 200240)

Abstract: (Cr,Fe);C; composite layers were synthesized with Fe/Cr/C powder additives on low carbon steel
by CO, laser scanning and electron beam scanning. Both composite layers were analyzed with optical micro-
scope, scanning electron microscope (SEM) and X-ray diffraction (XRD) analysis. The structure of the elec-
tron beam cladding layer shows good uniformity. and there are large amounts of primary (Cr,Fe);C; carbides
in the upper surface layer. The structure in the bottom layer is mainly austenitic dendrites and eutectic (Cr,
Fe);C;/y-Fe. Due to the changeability of beam current in the electron beam processing, it's convenient to
synthesize the composite layer with gradual change microstructure. The structure of the laser cladding layer
also changes from the upper surface to the bottom, however, shows poor uniformity. The structure in the up-
per surface is mainly y—Fe dendrite, eutectic (Cr,Fe);C;/y—Fe, and martensite. The structure in the bottom
layer is mainly martensite. Microhardness of the two cladding reflects the amount and distribution of carbides.
Electron beam cladding layer shows higher microhardness due to high carbides amount. Under low stress ab-
rasion condition, the relative wear resistance of the electron beam cladding layer and laser cladding layer is 10.
5 times and 4. 3 times of the substrate, respectively.
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Fig. 3 Microstructure of the two surface composite layers synthesized by different technologies

UM AR A WOG TR B O B AR —
E R AR . 7E 2 W SRR R B FE R HT R R
3 3R S A A S R I B T DA B R
(AR FE 5 OB IE B K BUAE R 20y 2500, L
FIEEM AR IMAE RN 1000, KB )ZM B ikik
SR FE B B T I R R 5 RE 5 R b A R
R, R Ak 2 B4y 43 AT R0 B T I R T R B
R A2 o WIS R AR 2E R 4l 75 %
Fe,22.1%Cr M1 2. 9% C, J& T W 3 & 5 435 18 7
FIEEZ AL 2E 5 N 64, 4% Fe, 31, 2% Cr
4.4%C, & F ik 3 S gy .

T ol 0 )2 2 1T 1 XRD £ 56 25 S anfl 4 fr

R WOLIEE)ZRIZFEEH v-Fe, (Cr,Fe), G,
ALY S AR B e F R )2 3R 2 F 8
(Cr,Fe),C; BALY A v-Fe Ak,

PR G 2 1) SEM JE S an & 5 () (b) &
5Co) IR o WO J 2 R ) 2 I 5 1t i 358 52 3
FEACKTER B B BEAE TR, Cr M C LR & &
A IF H5 R b 2 TR A A 3K I B A
BB AT 7 EH T GLN v—Fe SR &
WYL W v—Fe SRR 1 ] BT kAL Fl y—Fe
HLRHAL, FEERR A R v - Fe BOIR & 5% 22
F AR AR 2L, 3R )2 52 BIE fb b 1
i BEAE AN B TG R Lo AE AR A B 2 4, Cr F



%Al

Flak e . 45 WOt S5 FAHRIEE (Cr,Fo), Cy K4 2 4 2 T B 1 % 1L 79

a—Electron beam cladding layer

b-Laser cladding layer

m Y-Fe
o Martensite
e (CrFe).C,

Relative intensity / (a.u.)

~
=)
Q
o
<
| ]

30 40 50 60 70 80 90
26/(°)
B4 WA )2 1 XRD K%
Fig. 4 XRD patterns of the two surface composite layers

synthesized by different technologies
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