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Abstract With a flat chain with the wear failure as the research object, the experiment of laser cladding for the matrix is

carried out by using the Fe-based alloy powder. The metallographic structure, micro-hardness and wear resistance under

different cladding process parameters are analyzed. The parameters with a laser power of 1600 W, a scanning speed of

1 1

600 mmemin ', a feeding rate of 4.0 rad*min

Under this parameter set, the cladding layer has a good metallurgical bonding with its matrix ,

and a cladding layer number of 3 are the optimal process parameter set.

has no pores and other

flaws, and has the hardness and wear resistance which are better than those of the matrix.
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Table 1 Chemical compositions of test base materials (mass fraction, %)
Composition C Mn Si S P Ni Cr Mo Al
0.20- 1.40- 0.15- 0.90- 0.20- 0.40- 0.02-
Value <0.020  <0.020
0.26 1.70 0.35 1.10 0.40 0.55 0.050
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Table 2 Chemical compositions of Fe-based

alloy powder (mass fraction, %)

Composition C P S Ni Cr Fe
0.4~ 1.25-  17-

Value 0.014 0.006 Bal.
3.50 19
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Fig. 1 Picture of flat chain
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Table 3 Process parameters for single channel laser cladding

Scanning Feeding
Parameter Laser

speed / rate /

No. power /W
(mmemin ') (rad*min ')

1A 1300 800 4.0
2A 1600 800 4.0
3A 1900 800 4.0
4A 2200 800 4.0
1B 1900 600 4.0
2B 1900 700 4.0
3B 1900 800 4.0
4B 1900 900 4.0
1C 1900 600 2.5
2C 1900 600 3.0
3C 1900 600 3.5
4C 1900 600 4.0
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Fig. 2 Cladding path and wear position
FATE A AU 2 IR SN 3 Bl i R 0
WL B 58 OB 3K 1600 W I 1900 W, 1 4
J#25 600 mm+min ' Al 700 mm+min ', %K %Ry
4.0 rads min ' R SOR B . (BAESEBRE R
L B R R L IR B A 20K

041402-2



55, 041402(2018)

ANSHBIZFHRE

www.opticsjournal.net

SH B B B 38 1 4 B B R X = A IR AR
N IE SIS B BF T X G e rp A DR 3RO P KR —
AHFE =K. BB T ZSH0L% 4.

P 3 B E A R L

Fig. 3 Macroscopic diagram of single

channel cladding experiment

F4 WOCBEELRREN T LS5
Table 4 Process parameters for laser cladding

orthogonal experiment

Scanning
Parameter Laser Cladding
speed /
No. power /W layer No.
(mmemin ")
1M 1600 600 1
2M 1900 700 1
1N 1600 700 2
2N 1900 600 2
1P 1600 600 3
2P 1900 700 3
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Fig. 4 Microstructures at bonding zone under different process parameters. (a) 1M; (b) 2M; (c) 1P
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Fig. 5 Microstructures of cladding layer under different process parameters. (a) 1M; (b) 2M; (c) 1P
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Fig. 6 XRD diagram of cladding layer
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Fig. 7 Line scanning results of cladding layer
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Fig. 8 Test results of microhardness
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Fig. 9 Friction coefficient versus time
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