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Effects of Energy Ratio on Welded Joint in Laser-MIG Hybrid Welding of A7N01 Alloy
Zhang Yuhao', Chen Hui', Yang Ce', Pei Licheng®, Zheng Senmu’
(1.School of Materials Science and Engineering, Southwest Jiaotong University;
2.Sichuan Aerospace Changzheng Equipment Manufacturing)

Abstract:In order to optimize the laser-MIG hybrid welding process of thick aluminum alloy and improve the
welding efficiency, the effects of laser and arc energy ratio coefficient 7](PL/P vic) on the weld formation and wel-
ded joint structure were analyzed under the two modes of fixed laser power and fixed arc power, respectively. The
results indicate that in the fixed laser power mode, the weld penetration and penetration width are decreased, and
the aspect ratio of the weld has little change with the increase of 5. In the fixed arc power mode, the weld pene-
tration, melting width and the aspect ratio are all increased with the increase of ». The laser heat source has a cer-
tain influence on the weld penetration depth and width, while the arc heat source mainly affects the weld penetra-
tion width. In the fixed laser power mode, the weld porosity is decreased with the increase of 5, which is inverse
in the fixed arc power mode. In the fixed arc power mode, Mg content in the laser action area of the weld is de-
creased, while Zn content is increased with the increase of . The 12 mm thick plate A7NO1 aluminum alloy butt
bottom welding and cover welding were carried out using the process parameters of y=1.5 and 7=0.25, and weld
joint is well formed, where the tensile strength of the joint reaches 78.95% of the base material.
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Tab.1 Chemical composition of A7N01 aluminum alloy base
and ER5356 welding wire %

wp

R Si Fe Cu Mn Mg Cr Zn Ti Al

A7NO1  0.57 0.34 0.25 0.09 1.56 0.23 5.6 0.03 &=
ER5356 0.10 0.40 0.10 0.15 4.80 0.10 0.10 0.13 £
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Fig.1 Tensile specimen

1.3 RWHE

J e R R OGBS B RO 5] R
L BOE SR E L 5 1079 £ L SR AR R & 60°
Jeff, FENLZBIE Dia=3 mm, HETE A=0,/8%
TR 15~20 mm, [E 2 3065 d A X 07 & R
R B R e 2l R (Al 99,999 %) 1
AP SR SR 30 L/min, M4 T 2S5O0 3%
23 R FH 1 7 L T 36 (P e ) R 3 BEOE T 6 (P )
B AT B P AROHE AR L TR 25 JERE A X 0L RE B A
BGOSR I AT H2 T 5 2 PR R AR R U VL AR R R
kit®m E . E= (Pwe+P.)/V. 45t ai i aF
E.E 800 J/mm /& A5 BE K 4R 15 3R 1H P R 4 1 4R
2% . oh e HE SR U b [ E R RB B D 800 J/mm,

A2 #rbeilmdizirgB
Fig.2 Schematic diagram of the relative position of laser and arc

1R 284 3. T4

961



PR BT MO 4 2022 AR5 42 B4 8 1)

R2 BRA-MICESGREIZSH
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Fig.3 Relationship between weld penetration depth, penetration width, aspect ratio and energy ratio coefficient 7

under the fixed arc power and laser power
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Tab.3 Process parameters of butt welding

(o Py/  RZEE/ W/ WE/ Pwe/ SR/
W (mme+s ') A Vv W (m e+ min 1)

FTIE 4 000 8.2 117 22.8 2667.6 1.5 7

I 1400 14 200 28.1 5620 0.25 10
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