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Effect of defocusing distance along Z axis on laser cladding forming

LIAN Guofu, YANG Su, HUANG Xu, JIANG Jibin
(School of Mechanical & Automotive Engineering » Fujian University of Technology, Fuzhou350118, China)

Abstract: The variation of distance between laser head and substrate (named defocus distance) has a
considerable effect on powder utilization efficiency and energy density, therefore affecting the laser
cladding forming (LCF) process. Orthogonal experiments L;; (4') of the four parameters: laser power,
scanning speed, gas flow rate and defocusing distance and single factor experiment of the delocusing
distance along Z axis were conducted to investigate the coupling effects of these parameters on LCF
process. The result of orthogonal experiment suggests that all four parameters play important roles in
LCF, and the order of factors which affect the cladding efficiency is: laser power > gas flow rate >
defocusing distance=>scanning speed. The result of the single factor experiment indicates that the optimal
cladding quality occurs when the defocusing distance reaches a certain level. The maximum cladding layer
height can be achieved when the defocusing distance is 5mm. The cladding layer height is reduced when the
defocusing distance is less or larger than 5mm. It is proved that the powder utilization efficiency gradually
increases and then decreases when the defocusing distance keeps increasing.
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Fig.1 Particle size and distribution of stainless steel powder
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Tab.1 Chemical composition of the stainless steel powder(mass fraction)

C Si Cr Mo 0 Ni Cu Fe
3.74% 1.73% 16.51% 2.29% 0.97% 3.37% 0.22% s
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Fig.2 Geometric morphology of the orthogonal experiment
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Tab.2 Analysis of orthogonal experiment results

R WOt E/ HEE/ K/ BfEE/ e Vi [R5
kW (mm s~ ") (L+h™ mm h/mm w/mm s/pm?

1 1 6 1 000 5 0.530 2.300 9 831
2 1 8 1 200 10 0.715 1.953 14 576
3 1 10 1400 15 0.398 2.006 7 879
4 1 12 1 600 20 0.415 2.562 9 189
5 1.1 6 1 200 20 0.440 2.853 13 418
6 1.1 8 1 000 15 0.759 2.941 19 480
7 1.1 10 1 600 10 1.306 2.077 32 232
8 1.1 12 1 400 5 1.465 2.200 33763
9 1.2 6 1400 10 1.968 2.509 60 769
10 1.2 8 1 600 5 2.331 2.050 58 807

11 1.2 10 1 000 20 0.698 2.968 18 848
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Fig.3 Metallographic diagram of orthographic experimental(200X)
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Fig.4 Cladding layer geometry morphology
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Fig.5 Mass difference before and after the cladding
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