Laser Weldability of High Strength Steel Sheets in Tailor Welded Blank Fabrication

Moriaki Ono
Akihide Yoshitake
Ph.D Masanori Ohmura

590MPa

TWB (Tailor Welded Blanks), which consist of materials with different thickness, tensile strength and so on,
have been remarkably applied to the car bodies. The purpose of TWB’s application is not only the material
saving and the reduction of stamping/assembling, but also the improvement of the fuel efficiency by the weight
reduction and the stiffness of car bodies. This report presented the optimum quality of weld section of differ-
ential thickness TWB with the large thickness ratio, which consists of high strength steels. The mechanical
and fatigue properties and the press formability of TWB, which exceeds the tensile strength with more than
590MPa, were investigated.
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TWB TP no. Th(ir;krgfss c Si | Mn (Jga) (Jga) (50')
TWB CR270 | 0.8 29 | 0.001 | 001 | 017 | 171 296 | 53.8
CR590 | 1.2 23 | 0.072 | 0.02 | 1.61 | 383 630 | 285
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Table 3 Quality of laser welds

Tensile strength Thinner | Thickness Gap width, mm |
of base metal, MPa |gauge, mm ratio 0.1 0.2 0.3 0.4
1.0
0.8 2.0
2.9
270 1.0
1.0 2.0
29
1.
1.2 0
1.9
1.0
590 1.2
1.9
Good (Fracture in BM and no pitsin WM)
No good (Fracturein BM and pitsin WM) - No good (melt down)

No good (Fracturein WM and pitsin WM)

* BM : Base metal, WM : Weld metal

254mm ZnSe
0.6mm CO2
CO2 3kw
4m/min
0.1mm 0.4mm 12 2.9
Table 2 Laser welding conditions
Kind of laser CO: laser
Laser power 3kwW
Welding speed 4m/min
Shieding gas Ar 20 I/min
JIS5
100gf 7
2.2
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Table 4 Chemical compositions and mechanical

properties of materials used

Thickness . YS TS El
TP no. (mm) c Si Mn (MPa) | (MPa) | (%)
CR270 0.97 0.001 | 0.01 | 017 | 171 296 | 53.8
CR590 1.40 0.072 | 0.02 | 1.61 | 383 630 | 285
GA780 1.21 0.055 | 0.207 | 2.45 | 584 891 | 18.0 500 —e—270MPa
CR980 0.99 0.110 | 1.320 | 1.90 | 848 1037 | 15.5 - -4~ - 500MPa
—o0 —780MPa
2 400 [ —A -980MPa
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