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Study on the Material Properties and Formabilities for the
Tailored Blank Sheet Welded by Laser

S. W. Park’, B. Y. Ghoo', S. J. Back™, Y. T. Keum', S. Y. Kang™

Abstract

The material properties and formabilities of tailored blanks are
evaluated by experimental tests. In the tensile test, the gradient of
strength coefficients of the heat affected zone associated with the
welded line width represents the quality of a welded part. In the
hemispherical dome punching test, the plane strain state of the welded
line is observed. In the squared cupping test, the thin side is stretched
more than the thick side in the stretch mode, while both sides are
similarly stretched in the draw mode. In the 2D draw test, FLC is
measured in a simple manner and the forming defects of the tailored
blanks with the same thickness are found.

Key words : Tailored Blank(3#5-#) Laser Welding (&l o} A1 & 3),
Formability (A 8 A4 )
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Table 1 Welding conditions of each specimen.

Veloci
o elocity .
Specimen and gap | Shield
Angle | Focus
Group Power (mm)| Gas ( )
(m/min_kw)

O~

A 7 6 0075 He 7~8
0~ below

B 612 gl o |
0~ .

C 6~7] 6 0075 He 3 betow
0~ . below

D 4 4 0075 He 3 06
O~

E 75 7 007 He 0 below
0_

F 65 7 007 He 0 below
0~

G 75 7 0075 He 0 below
0~ .

H 6 7 0075 He 3 below

(* in case of different thickness)

Heat Affected Heat Affected
Zone Zone
[ Weld Bead
Base Metal 1 Base Metal 2

/ HAZ = Weld Bead + Heat Affected Zone

Fig.l1 Tailor welded blank sheet.

Strength Coefficiant, K (MPa)

IFig.2 Relationship between strength coefficient
and width of HAZ.
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Fig.3 Relationship between work-hardening
exponent and width of HAZ.
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Fig.4 Relationship between plastic anisotropic
parameter and width of HAZ.
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Fig.5 Measured strain by ASAME on newly
suggested Forming Limit Diagram
added FL.Co of HAZ.

Photo 1 Fracture at the weld line of the

tailored blank with same thickness,

(Specimen DST, 0.79-0.79mm)
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Photo 2 Wrinkles at the thinner sheet of the
tailored blank with different thickness.
(Specimen DDT, 0.79-1.5mm)



