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Optim zation of laser peen ng parameters usng:Faguchimethod

SUN Yue-ging, ZHOU Jian-zhong, L ANG Q ing-lei, CHEN'\¥i=bin, HUANG Shu
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order b make a comprehensive evaluation of process‘parameters of laser peening, a Taguchi experimental
method was adopted here Laser peening of the 12mm thick 6061-T6¢ aluninum alloy sheet was studied by changing the laser
power, laser shot diameter and pulse width The objective of the study was  assess the impact of laser parameters on residual
compressive stress and the interaction of parameters The finite“element sofivare ABAQUS was applied © simulate the laser
peening process The Taguchi method was used © fomulatezthe expermental layout and establish the order of predominance
among the identified critical parameters, and predict the‘optimal setting for each process paraneter The results obtained were
analyzed using the softvare M N [TAB. The results-show that three parameters related  the magnitude of compressive residual
stress imply different effects Laser shot diameterwranks first, followed by pulse width and laser power The best combination of

levels is A;B;C,. The optimal result is confimed with a superior ultimate surface residual compressive stress of 125M Pa
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Table 1 Table of orthogonal experimental factor levels

symbol  laser peening parameter  level 1 level 2 level 3
A laser power/J 15 25 35
B pulse width/ns 18 23 30
C laser shot diameter/mm 6 8 10
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Table 2 Orthogonal expermental program and smulation analysis

smulation laser peening parameter level smulation results
Na A B Cc surface residual stress/MPa
1 1 1 1 -62 7
2 1 2 2 - 86
3 1 3 3 -731
4 2 1 2 -81L6
5 2 2 3 -70 4
6 2 3 1 -88 2
7 3 1 3 - 72
8 3 2 1 -75.7
9 3 3 2 - 125
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main effects plot(data means)
for signal-to-noise ratios
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Fig.1 Effects of parameters on signal-to-noise ratios

main effects plot(data means) for means
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Fig.2 Effects of parameters on means
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Table 3 Response for sigual-tb-noise ratios of residual stress( large is better)

level A (laser power/J) B (pulse width/ns) C(laser shot diamder/mm)

1 37. 30 37. 12 37. 49

2 38 04 37. 74 39. 62

3 38 90 3939 37.13
delta 159 2 27 2 49
rank 3 2 1
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interaction plot(data means ) for responses
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