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Wang Yanyan', He Wei', Shu Linsen"”
'School of Mechanical Engineering, Shaanxi University of Technology, Hanzhong 723000, Shaanxi, China;
*Shaanxi Key Laboratory of Industrial Automation, Hanzhong 723000, Shaanxi, China

Abstract In order to obtain the optimal parameters of laser cladding process parameters of austenitic stainless steel
alloy on hydraulic prop steel surface, the process parameters laser power, scanning speed, powder feeding speed are
selected as input variables, and the quality of cladding layer is used as evaluation index to establish a mathematical
model. 16 groups of orthogonal experiments are designed. Using adaptive chaotic particle swarm optimization algorithm
to perform optimization, and the macro-morphology and microstructure of the cladding layer are analysed by
experiments to verify the rationality and accuracy of the optimized process parameters. Two groups of specimens with
similar comprehensive evaluation values are compared. The results show that the best combination of process
parameters are laser power of 1200 W, scanning speed of 13 mm/s, and the powder feeding speed of 1. 72 g/min. Using
adaptive chaotic particle swarm optimization algorithm to optimize the process parameters can effectively improve the
macroscopic defects and surface properties of the cladding layer, which proves the feasibility of the optimization
algorithm in the field of laser cladding.
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Fig.1 Morphologies of the tested cladding layers

0514004-2



F61EFESH/2024 £33 A/BAEEFZHE

w1 OSERBT KA

Table 1 Experimental design and results

Process parameter

Evaluation index

Sample — — Comprehensive evaluation value &
p/W v/(mm-s ') ¢/(g-min ") @ /% ¢, /pm g; /HVO0.5
S1 900 5 1.6 8.17 512 190. 6 303.433
S2 900 8 1.8 14.01 556 190. 4 327.232
S3 900 11 2.0 10. 56 575 207.5 326.755
S4 900 14 2.2 22.21 592 215.9 338.694
S5 1200 5 1.8 3.42 588 197.3 323. 859
S6 1200 8 1.6 26.68 660 206.4 355. 067
S7 1200 11 2.2 16. 39 602 196.9 332.501
S8 1200 14 2.0 15.52 538 221.6 323.824
S9 1500 5 2.0 9.98 744 201.5 288.910
S10 1500 8 2.2 6.02 181 206. 8 321.108
S11 1500 11 1.6 9.50 497 201.6 306.449
S12 1500 14 1.8 25.09 327 220.2 271.610
S13 1800 5 2.2 1.94 527 215.3 323.427
S14 1800 8 2.0 9.72 675 211.7 354.170
S15 1800 11 1.8 27.56 736 221.1 280. 457
S16 1800 14 1.6 26.17 757 228.9 298. 117
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Table 2 Eigenvalues of the correlation coefficient matrix R

Contribution Cumulative

Composition A

rate / % contribution rate /%
1 1.661 55. 377 55. 377
2 0. 890 29. 650 85.027
3 0.449 14.973 100. 000

T A B A 2R S A R W R R R A
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2 (5) . 2(6) (7)1 HAH 5 7 B B i) A H AR M

M=[0.393 0.263 0.344]", (8)
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Table 3 Analysis results of variance of comprehensive evaluation

value &
Source of ,
. F P a r R,
variance
£ 7.97 0. 0008 0.05 0.9615 9.24
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