25; ETHAREEMEIMTERSIN

15th National Conference on Laser Processing

20224108 | R )

AEERESSFEFRIFHEACIERS AL RN
EREH%, BH

ferp R 2 RBOEHEE R 70, Widk 5K, 430074

*Email: mgao@mail.hust.edu.cn

A T BRI S FUR AR A £ M B HOL R SO PR, H AR B Fa e ) S vk
J7 %, JUH RN TR G 1t B B8 A (FAR ML P T KR e PR & 42 AL, ARSI & 7 AAG061F1AA2024
SRR G SR B RO R 7L, RIL T R RIBREOGIEE R BRI AR KA SRR, &
HABOCHR R AH ELAE F R4 STLIE B S 0 s m LB . XS TR a5 SRR, e
AR ) R, SFLEREREE SO EEFRIR A (RILE10.6%) B AR W5 T AA2024
— R A CRALE0.2%), FHTEF> 400 Hzi 4 58 a4, JETHidkHEE (Re) 1H—fbit 5,
B A B RO R B B S AL T IRe 1369, 2 i FIUJT I s 1B F A Fil O R 2 1 1.39 1% LA L,
2 I 75 B SR I A R RN R A BRI SR, M BR S AL A HTIACA, 4 fAT200~300
HzZ [, AR AR s A K0 IR 0 A B 2 AL A S LR 35 . 24 > 400 Hz LA S,
FEFAR T 7 R 3G I 21 2 DAIE I AR AT IR AR KR S A R AR BE 0, AT A R0 B 1AL A
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Abstract: How to reduce and suppress pores is one of the important challenges in narrow gap laser
welding of aluminum alloys, but there is no reliable solution, especially for dissimilar aluminum alloys
with better comprehensive properties but difficult to weld. Here, the narrow gap oscillating laser welding
(O-NGLW) of AA6B061 and AA2024 dissimilar aluminum alloys was carried out. The phenomenon of the
bubbles intercepted by the sidewall columnar grain growth and the effect of the interaction between it and
laser oscillation on pore formation and suppression were found. The X-ray nondestructive testing results
showed that with the increase of the oscillation frequency (f), the pores gradually changed from a dense
chain distribution at the weld center (10.6% porosity) to a scattered segregation at AA2024 side (0.2%
porosity), and then completely suppressed when f > 400 Hz. Based on the normalized stirring Reynolds
number (Re), it was found that the Re required for O-NGLW to suppress pores was 1369, more than 1.39
times that of the regular oscillating laser welding without narrow gap, indicating that a stronger oscillation
stirring effect was needed to capture bubbles and make them escape. The analysis suggested that the effect
of columnar grain growth on bubble interception (ECGGBI) was the main reason for the formation and
segregation of pores when 300 > f > 200 Hz. After f > 400 Hz, the stirring range induced by laser
oscillation was increased enough to completely suppress ECGGBI by fragmenting the growth of columnar
grains, thus pores were effectively eliminated. Finally, the 80mm-thick and 110mm-thick aluminum alloy
plates were welded with the optimized oscillation parameters, and the porosity of the welds conformed to
the level B in standard 1SO 13919.
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