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Influence of Laser Cladding Process Parameters on Morphology
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Abstract; The IPG-500 laser was used to implement laser cladding on 45" steel. The influence of
process parameters on the morphology of the cladding layer was studied, and the key factors
affecting the morphology of the cladding layer were obtained by range analysis. On this basis, the
gray correlation degree was used to analyze the correlation between the quality of the cladding
layer and the ideal cladding layer quality under different parameter combinations, and the optimal
combination of laser cladding process parameters can be found. The results show that the laser
power and scanning speed are the main factors affecting the morphology of the cladding layer, and
the optimized cladding layer is obtained under the conditions of laser power of 400 W, scanning
speed of 7 mm/s and powder feeding rate of 0. 7 r/min, which provides theoretical support for the
selection of laser cladding process parameters.
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Table 1 Main components of Fe-based alloy powder
%

C Si Mn B Cr Ni Mo Nb Fe

0.07 1.10 0.40 0.23 15.2 5.10 1.00 0.31 #xi=
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Table 2 Main components of substrate %

C Si Mn P S Cr Ni Cu Fe

0.46 0.30 0.55 0.03 0.02 1.00 0.25 0.26 A=
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Fig. 1 Single-track laser cladding experiment
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Table 3 Experiment levels of factors
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Table 4 Experiment results

Mok EHE BB
g R @Rk *ﬁf *ﬁf *ﬁj

H#E KFE1 KFE2 KFE3Z KF4a
BOCTIR /W 350 375 400 425

Hit#E%/ (mm-s™') 5.5 6 6.5 7
EREZ/ (r-min~') 0.6 0.7 0.8 0.9
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Fig. 2 Substrate after laser cladding
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w mm-s~"  remin”
1 350 5.5 0.6 1005.00133.00 341.26
2 350 6.0 0.7 1018. 78 126. 28 306. 74
3 350 6.5 0.8 880. 06 120. 00 264. 71
4 350 7.0 0.9 903.76 115. 01 266. 51
5 375 5.5 0.7 1085.02142.57 362.24
6 375 6.0 0.6 1027.51136.37 338.77
7 375 6.5 0.9 1005.17126.27 271.28
8§ 375 7.0 0.8 954.35120.03 282. 64
9 400 5.5 0.8 1216.25151.74 377.28
10 400 6.0 0.9 1076.25139.85 355.69
11 400 6.5 0.6 1107.87121.29 320.00
12 400 7.0 0.7 1076.25118.21 297.50
13 425 5.5 0.9 1177.54159.68 410.03
14 425 6.0 0.8 1135.06146.52 403. 80
15 425 6.5 0.7 1140.01133.27 371.25
16 425 7.0 0.6 1122.73125.58 333.77
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Table 5 Range analysis
N FEFE/ um FER/ um J# R/ um
ORI FEEEER MR SORTIER BEER REER ORI BEER R

1 951.9 1120. 95 1065. 79 123.57 146. 75 129. 06 294. 81 372.70 333.45

2 1018. 01 1064. 40 1080. 02 131. 31 137. 26 130. 08 313.73 351.25 334.43

3 1119. 16 1033. 28 1046. 43 132.77 125.21 134. 57 337.62 306. 81 332. 11

4 1143.84 1014. 27 1040. 68 141.26 119.71 135.20 379.71 295. 11 325. 88

W2 191.94 106. 68 39.34 17. 69 27.04 6.14 84.91 77.58 8.56
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Fig. 3 Effect of laser power on cladding width
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Fig. 4 Effect of scanning speed on cladding depth
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Fig. 6 Effect of laser power on cladding height
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Fig. 8 Morphology of cladding layer
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