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Abstract Based on experiments of CO, laser welding to vehicle body, joint microstructure and mechanical property
of specimen are analyzed. The deep punching performance of laser welding adopting Ar as protective gas is better
than that acquired by adopting N;. Meanwhile the percentage of zinc in welding seam can be effectively controlled by
the side protective gas blowing. Welding depth and width varying with laser power and speed of welding were also
investigated. The result indicates that it does not appear some flaws, such as gas hole, crack and softening of heat
affect zone (HAZ) in laser welding seam of tailor-welded blanks through optimizing technology parameters., The
deep punching performance of tailor-welded blanks is of very high quality. Forming property of tailor-welded board
depends on strength ratio and thickness ratio of two materials, welding line mainly locates at high strength
galvanized steel sheet, the offset of welding line tends toward thin general steel.
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Table 1 Laser parameters

Focus Divergent Focal Beam diameter
/mm half -angle depth before focusing
/mrad /mm /mm
127 1 3 28

®2 EREBRRASREE
Table 2 Number and thickness of welding sheet

Numbering M1 M2 M3 M4
Type of High strength  General General General
material  galvanized steel steel steel steel

Thickness
d /mm 1.5 1.0 1.5 2.0

x3 MRBHUERD (RESH)
Table 3 Chemical constitution of material ( mass fraction)
(%)
Numbering C< Sis< Mn{ P<< Cr< S Ti<
M1 0.18 0.5 2.0 0.025 0.8 0.015 —
MZ~M4 0.01 — 0.4 0.025 — 0.020 0.2

x4 MHRHHF R

Table 4 Mechanical property of material

Numbering Yield Strength of Extensibility
strength extension after breakage
/MPa /MPa /%
M1 500~650 800~900 10
M2~M4 120~210 260 44
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Fig. 1 Metallurgical structure of material

(a) high strength galvanized steel; (b) general steel
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Fig. 2 Experimental setup
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Table 5 Erichsen number of welds

Protective Number of Type of grease Erichsen number

gas material lubricant IE /mm
N: M1~M1 Graphite grease 8.2
Ar M1~M1 Graphite grease 10.2
— M1 Graphite grease 10.5
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Fig. 3 Curve of laser power and depth/width
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Fig. 5 Curve of laser power and welding depth/width
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Fig. 7 Curve of laser power and welding depth/width
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Fig. 8 Curve of welding speed and welding depth/width
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Fig. 9 Metallurgical structure of tailor-welding seam
(a) fused bath zone; (b) heat-affected zone of general steel;
(¢) heat-affected zone of high strength galvanized steel sheet
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Fig. 10 General view of welding seam in welding joint

(a) welding of high strength galvanized steel sheet and general
steel with thickness of 1.0 mm; (b) welding of high strength

galvanized steel sheet and general steel with thickness of 2. 0 mm
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Table 6 Mechanical property of tailor-welding sheet

Number of ob o5
tailor-welded sheet /MPa /MPa
M2~M1 325.7 244.3
M3~M1 322.9 246.9
M4~M1 353.2 264.7
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Table 7 Cupping test of welding joint

Number Thickness Average erichsen number
d /mm 1IE/mm
M2~M1 1.0/1.5 8.5
M3~M1 1.5/1.5 7.7
M4~M1 2.0/1.5 6.8
M1 2.0 10.5
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