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Welding Characteristics of Aluminized Steel Sheet by Nd:YAG Laser( I )
- Effects of Al Coating Weight on Weld Strength -
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Abstract

Laser weldability of the aluminized steel for the full penetration welding will be described in this paper.
We focused on the effect of Al coating conditions on weld strength. For these objectives, aluminized steel
sheets that have various thickness and coating weight were prepared for laser welding. And then,
tensile-shear and hardness test were carried out. At the same time, Al contents in weld after laser welding
were analyzed and their correlations with mechanical properties were investigated. Besides, as removing
partially coating layer, weldability has been investigated according to the position of coating layer. As a
result of this study, tensile-shear strength was decreased with increasing Al contents in weld, and Al of
coating layer caused grain growth.
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Table 1 Chemical compositions of aluminized steel (Sample 3) I31 %¥d £ 2% AAD AL
Thick ‘%lng Chemical compositions(wt%) (Sample 4)8 37FA] A8HE FHEFo] Holde
coal
“ness AlgH (Sample 1)3 vl - B4}
(mem) Wge/fllé‘)t Clsi|m| P | s | Fe P H3AT
04 & | 0002 [0.000]0.110 [0.0013| 0.005 | bal.
’ 120 | 0.003 [0.010] 0.080 | 0.012 | 0.008 | bal. Table 2 Laser welding conditions
80 |0.0024]0.001]0.090] 0120 | 0007 | bal. . —
06 120 | 0002 (0000100901 0015 | 0007 | bal. Welding parameters Conditions
160 {0.0016]0.002| 0.080| 0.012 | 0.006 | bal. Laser power, P(kW) 1.5~2
40 | 0002 10.000/0.190| 0.010 | 0.007 | bal. Welding speed, v(m/min) 0.6~6
1.2 80 10.002610.002| 0.090| 0.012 | 0.007 | bal Gap of lap joint, G(mm) 0
120 00026 (0.002(0.090 | 0.012 | 0.007 | bal. Defocused distance, fi(mm) 0
15 80 |0.0030/0.000| 0.080 | 0.008 | 0.009 | bal. Shield gas Ar
’ 120 {0.002510.002| 0.080 | 0.009 | 0.006 | bal. Flow rate of shield gas, @(¢/min) 15
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Fig. 1 Specimens for tensile-shear test
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Fig. 2 Schematic illustration of weld
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Fig. 3 Preparation of ICP specimens
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Fig. 4 Schematic of surface treatment before welding
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Fig. 5 Variation of tensile-shear strength with
thickness of specimen
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Fig. 6 Appearance of fracture and its pattern
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Fig. 8 Variation of Wi/t with thickness of specimen
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Fig. 9 Variation of tensile-shear strength with t./ts
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Fig. 10 Comparison of tensile-shear strength
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