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Study on the Performance Improvement of the Laser Joint of Aluminum Alloys

By Muneharu KUTSUNA*, Shuhei KITAMURA*, Kimihiro SHIBATA**, Hiroki SAKAMOTO**and Kenji
TSUSHIMA

*Nagoya University, Department of Materials Processing Eng.
**NISSAN MORTOR CO., Materials Research Laboratory

Considering the fuel consumption of car, a light structure of aluminum alloys is desired for car body
nowadays. However, fusion welding of aluminum alloys has some problems of reduction of joint
efficiency, porosity formation and hot cracking. In the present work, investigation to improve the joint
performance of laser welded joint has been carried out by addition of Cu, Ni, and Zr to A6NO1 alloy
welds. Aluminum alloy plate of 2.0mm in thickness with filler metal bar was welded by twin beam
Nd: YAG laser facility (total power: 5kW). The filler metals were prepared by changing the chemical
compositions. Thirteen filler metal bars were prepared and pre-placed into the base metal before
welding. The joint efficiency of laser-welded joint was improved by the addition of Cu, Ni, and Zr due
to the solid solution hardening, grain refining and precipitation hardening. The type of hardening has
been further considered by metallurgical examination.
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Table 1 Chemical composition and mechanical property of AGN01

Element(mass%)
Materials

Mechanical property

Si Fe Cu Mn Mg Cr

Go.2(MPa) | Oar.(MPa) (%)

ABNO01-T5 2.00 0.56 0.20 0.09 0.70 0.02

0.01 0.02 Bal. 2450 275.0 120

Table 2 Chemical composition of based filler metal Al-12Si

Element(mass%)
Filler metal
Si Fe Cu Mn Mg Zn Ti Sn Ni Al
Al-12Si 11.6 0.15 <0.005 <0.005 0.002 <0.005 <0.005 0.04 0.01 Bal.
Filler
Base metal i Base metal
4 0.5
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(A) For travel speed 3~9m/min

4-41& 0.4

(B) For travel speed 12~18m/min

Fig.1 Setup of filler metals on base metal
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Fig.4 Schematic of DAS measurement by
liner intercept method
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Fig.5 Cross section of laser weld of AGNO1
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Fig.6 Hardness distribution in the laser welded
joint of A6NO1 alloy with Ni 5wit%-Zr3wt%
in Al-12Si filler metal at different travel
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Fig.8 Effect of alloying content in AGNO1 weld
metal on average weld hardness after laser
welding
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