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Effect of laser mode on the quality of laser claddig layers

L1 Sheng, HU Qian‘wu, ZENG Xiao-yan
(National Laboratory of Laser Technology, HU ST, W uhan 430074 /CGhina)

Abstract: The effects of laser mode on the quality of Fe-based alloy laser.cladding layers are studied using a multmode
CO, laser and a low ordermode CO, laser repectively Results show that the gppearances of different zones of the multimode laser
cladding layers are flatter than those of the low order mode laser cladding layers, egpecially in the melted zone The difference of

the laser mode alo influences the microstructure and the hardness ofythe cladding layers © some extent
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Fig 1 The geometrical momphology of the layers
a—effect of multinode laser on the layer b—effect of low order mode laser on the layer c—illustration of the layers

Table 1 Effect of lasermode, laser power and the diameter of the laser beam
on the geometrical dimensions of the different zones of the cladding
layers

M(P=4W) L(P=4RW) M(P=3W) L(P=3RW) D/mm

1 62 171 180 1 52 6
hy /mm

161 1 44 1 68 1 47 4

011 0.70 0. 06 0 25 6
h, /mm

021 0. 60 011 0. 50 4

211 261 188 201 6
hs /mm

202 281 151 223 4

53 4.4 50 4.1 6
wy /mm

39 31 32 30 4

6. 6 6. 3 6 4 51 6
w, /mm

6.5 4.2 52 40 4

note: M —multimode laser; L —low order mode laser, h, —thérheight of the
clad layer zone; h, —the depth of the melted zone; h; —the depth’of the heat
affected zone; w; —the width of the clad layer zone; w7 the width of the heat
affected zone
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Fig 2 The satial intensity distribution of the laser beam
a—low order mode laser b—multimode laser
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Fig 3 Effect of laser mode on the micmostructure of the bottom and the middle
of the clad layer one a—multimode laser b—Ilow order mode laser

Fig 4 Effect of lasermode on the microstructure of the top of the clad layer
zone a—multmode laser b—low order mode laser
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Fig 5 Effect of laser mode on microhardness p ofile
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