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Laser Weldability of Sheet Steels for Tailored Blank Manufacturing (II)
— Effect of Joint Configuration —
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Abstract

In this paper, the laser weldability of thin gage steels for automobile application is discussed.
Welding was carried out with a high power carbon dioxide laser system, and the laser energy
was concentrated through a plano-convex lens. Test results showed that the joint gap in the butt
welding proved to be one of the critical conditions for an acceptable weld. In the case where the
ratio of the gap clearance to the material thickness was slightly bigger than optimal value, the
weld strength was reduced showing weld metal fracture. It was possible to obtain a weld
penetration ratio of 0.91 when the vertical offset ratio was controlled to be 0.4 or smaller.
Results also demonstrated that the weld strength of the lap joint was influenced by travel speed.
At the travel speeds lower than 37mm/s, the weld strength indicated higher value than that of
class A recommendation strength of a resistance spot weld based on the KS code. It was clear
that the complicated effect of specimen alignment should be considered so as to make a sound
weld with high integrity when the laser process was applied to the long weld line.
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2. A U

2.1 AMIEX

Table 1& 2 A A ALEE L2459 247
AFRE, F7 2 4d FAHY #5F& ez
Atk F, AFA 13 2= AFa A sz s+
8% 34 9 Aga: ZAERMN 22 HYA
L7HE Aselth AlGA 33 48 Hed AEH
AR §59 Ao, w IdF A=E Y
B E Aoy, AJ@A 59 62 HARoR Fo%
& agggolch. A, AFGA 73 82 A7)o}
AEF 249 EH FAHHE AT Aoy,
AlEA 9= oldET AT

Table 1. Chemical and physical properties of test materials

Steel C si Mn p s Cr Ni (%Z T(i‘rifnk) C(S)‘r‘l;filc:n
1 00000 0.002 _ 0.072 0.0l _0.008 0.010 0.011 _ 301 0.85 -
2 0.038 - 0.185  0.009  0.007  0.008  0.012 360 0.8 -
3 0.04  0.002 0.480  0.099  0.007  0.009  0.009 453 0.8 -
4 0.038  0.004 0.516 0.085 0012 0.019 0.015 423 1.0 -
5 0.084 0.474 150  0.019  0.007  0.031  0.032 561 1.2 -
6 0.079  0.488  1.50  0.016  0.007  0.024  0.028 592 1.4 -
7 0. 003 - 0.131 0,009  0.005 0,009 0.014 320 0.8  EG+AFP
8 00038 0002 0.070 0010 0006 0011 0018 303 1.0 EG+CHR
9 0.0022 - 0.127  0.016  0.005 0010 0.009 292 0.8 Gl
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Pig. 4 Effect of welding conditions on the weld
formation ; s/t of 0.2, travel speeds of
43mm/s(a) and 57mm/s(b), and s/t of O,
travel speeds of 57mm/s(c) and 64mm/s(d)
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Fig. 13 Effect of welding line deviation on weld
formation (a)0. 2mm and (b) 0. 4mm
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