67

CO, #l°)A £33 N0l AlF9 vA|=ZF EA(])
- RS9 SR nAzF -

TR - TR - At - Y

"Rk ek 34393
CRAEE FE30
e R A (F) S EATL

Microsturctural Features of Al Alloy 7N01 Welded by CO, Laser

- Microsturctural Features of Full Penetration Joints -

Jae-Jung Yoon*, Chung-Yun Kang**, In-Bae Kim** and Dae-Up Kim***
*Dep. of Metallurgical Engineering, Graduate School, Pusan National University, Pusan 609-735, Korea

**Dep. of Metallurgical Engineering, Pusan National University, Pusan 609-735, Korea
*+¥Research Institute, Hyundai MOBIS Co., Yongin 449-910, Korea

Abstract

The effect of welding condition on the microstructures of the weld metal in ATNO1 welded by CO:
laser was investigated.

The number of ripples was increased with decreasing power and increasing welding speed. In the bead
without ripple lines, the subgrain microstructures distribution from the fusion line toward the center
of the bead were in the order of cellular.dendritic and equiaxed dendrite. However, in the bead with
ripple lines. cellular and dendritic were formed between the fusion boundary and the ripple line.
Inaddition, those structures were also observed between the ripple line. Equiaxed dendrites were
formed only at the center line region. Cellular and dendritics formed near the ripple line were larger
than those formed near the fusion boundary

The cooling rates estimated by the dendrite arm spacing were in the range of 200 to 11500C/s.
Cooling rate was increased with decreasing the power and increasing the welding speed. Mg and Zn
segregated at the boundaries of cellulars and dendritics. Mg was segregated more than Zn. The
segregation of Mg and Zn decreased with increasing cooling rate. Hardness of the weld metal was lower
than that of the base metal in all welding conditions and increased as the cooling rate increased.
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Table 1 Chemical composition of material used
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o
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Table 2 Welding conditions

Welding speed(m/min) 1~4

Laser power(kW) 4~7

Pressure : 3 (kgf/on)

Shielding gas : He

Flow rate : 70 (! /min)
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Table 3 Relationship between penetration depth
and welding conditions

Focus point(mm) +0 Power Speed | 1m/min | 2m/min | 3m/min | 4m/min

Focus length{(mm) 250 4kW FP 3.07 2.45 1.42

Nozzle height(mm) 20 5kW FP 3.13 2.52 2.05
Nozzle angle(degree) 40 6kW FP FP 3.01 2.18
Nozzle diameter(mm) 8 TkW Fp FP FP 3.60
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