% A7 A % 4 Afe Tl K F IR Ca KA FE R Vol. 47 No. 4
2024 # 4 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  Apr, 2024

DOI:10. 3969/j. issn. 1003-5060. 2024. 04. 005

BL W R T W45 AR BUE IR T

FEE, R 4. X OE., Rt

(AT 2 HUMR TR 2B 280 A 230009)

W OESCEEFSMEE D 2 mm B 5754 BG4 R AR EOE L T R BOB I R AT . DUBOG
N PR o B Z S S8 DR EEBEL Wi KAL) F Oy wm R B » 8 57 1 7 T8 24T A 2 A
R, TSR EE R ORI R B AR N R R AT B S, SO )RR AR R R £
RN BRRLTR R . ST BT ST B R i B 2 DX I 45 B AR B TR 1 75 T 3, SRR AR T
S KRB TR b SR AL 8T 5. 552,

SRR 15754 48B4 s W N I 5 OGRS s T2k 3k i

ESHE S TGL56. 7 XHRFRER: A XEHE:1003-5060(2024)04-0458-06

Optimization of laser welding process for aluminum alloy
fillet joints based on response surface methodology

WANG Jiangiang, XING Jian, JIA Zheng, ZHAO Eryuan
(School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; In this paper, 5754 aluminum alloy with a plate thickness of 2 mm was selected, and by u-
sing fillet joint as the lap joint form, the laser fusion welding test was carried out. Taking the laser
power P, welding speed v, and defocus Z as the experimental parameters, and the maximum tensile
strength F of the welded joint as the response index, a mathematical model for response surface analy-
sis was established. The results show that the laser power, welding speed, and defocus have obvious
effects on the maximum tensile strength. The greater the laser power, the smaller the welding speed
and defocus, the greater the maximum tensile strength. The established mathematical model was ana-
lyzed to determine the optimal process range, and combined with the macroscopic appearance of weld
formation, the optimal process parameters were obtained. Compared with the optimal group in the
test group, the maximum tensile strength was increased by 5. 55%.
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