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Fig.2 Process parameters’ effect on cladding
layer's height, width, melting pool's depth,

micro hardness
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Fig. 3 Comparison between the theoretical and experimental values of cladding layer’s height,

width and melting pool’s depth in different process parameters
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Analysis of effect of process parameters on forming layer’s
geometric characteristics and hardness in laser cladding

SHEN Yihong, ZHANG Yuanliang”™, LI Tao, WANG Jinlong

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Laser cladding is the process that alloy powders get melted and solidified rapidly. The
shape and properties of forming layer are closely related to process parameters. To study the effect
rules of laser cladding process parameters on forming layer's geometric characteristics and hardness,
an orthogonal experiment is designed to explore the influence of laser power, scanning speed and
powder feed rate on single-line single-level cladding layer’'s geometric characteristics, including the
height and width of the cladding layer, the depth of the melting pool and the hardness. The effect
patterns of those process parameters on single-line single-level cladding layer’ s geometric
characteristics and hardness are concluded and their underlying reasons are explained. The experiment
results show that laser power is the parameter with the most significant effect on the cladding layer's
geometric characteristics. A mathematical model of laser cladding layer's geometric characteristics is

used to validate the results of the experiments.

Key words: 3161 stainless steel; laser cladding; process parameters; geometric characteristic;

orthogonal experimental design



