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Optimization of process parameters for laser cladding 316L on
gray iron surface based on GA

BI Shaoping' , WANG Sheng'* , ZHANG Enming', CHEN Cong®, CHEN Xiguo'
(1. Mechanical and Electrical Engineering College, Quzhou College of Technology, Quzhou 324000, China; 2. Zhejiang Heco In-
telligent Equipment Co. Ltd. , Quzhou 324000, China)

Abstract: In order to improve the comprehensive performance of HT250 gray cast iron material, a genetic algorithm( GA)
multi-objective process parameter optimization method was used to obtain the corresponding empirical parameter group. In the
laser cladding 316L alloy experiment on the surface of gray cast iron material, a digital detection instrument was used to
comprehensively analyze the changes in macroscopic morphology, Rockwell hardness, geometric shape, and other characteristics
of the sample, and the optimal process parameter combination was analyzed and optimized. The results show that when the
process parameters are respectively set to powder feeding speed of 0. 25 g/s, scanning speed of 10 mm/s, and laser power of
2800 W, the surface geometry of the 316L cladding layer is the best, the macroscopic morphology is good, and the maximum
Rockwell hardness reaches 37. 6 HRC. The sample cladding performance is good. The comprehensive improvement of various
properties of gray cast iron provides practical reference for the repair and reuse of worn gray cast iron products.
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Table 1 Composition of 3161 stainless steel powder and HT250 matrix ma-

terial

mass fraction/ %

C Si Ni P S Mn Cr Mo O Fe

316L 0.018 0.92 11.3 — — — 15 2.5 0.33 balance

HT250 3.15 1.78 — 0.08 0.12 0.78 — — —
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Fig. 1  Algorithm flowchart
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Table 2 Process parameter table optimization based on GA

test group  laser power/ scanning speed/ powder feeding
number W (mm-s") rate/ (g s~")

1 2000 8 0.25

2 2000 9 0.5

3 2000 10 0.75

4 2400 10 0.5

5 2400 9 0.25

6 2400 8 0.75

7 2800 10 0.25

8 2800 8 0.5

9 2800 9 0.75
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Fig.3  Average and optimal values of fitness functions for each generation of
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