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Forming Limits for the Welded Sheets

Young Moo Heo, Hyung Mok Kim and Dae Gyo Seo

Abstract
In sheet metal forming , forming limit diagram is very important to design and analyze of sheet metal
forming process. Recently tailor welded blanks of different thickness and different material and strength

combinations are used widely in automobile industry to reduce car manufacturing cost. In order to ana-
lyze the forming characteristics of tailored welded blanks, we have investigated the forming limit dia-
grams for 3 kinds of different material using mash seam and laser welding experimentally and dis-
cussed for the characteristics of forming for tailor welded blanks. It is concluded that forming limit dia-
gram for the different material combination TWB locates between FLD of the thinner base material

sheet and the thicker ones.

Key Words : Forming limit diagram, Formability, Tailor welded blanks, Laser welding, Mash seam

welding
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Table1 Welding Condition

(a) Mash-seam welding condition

Ampere | Heat/Cool RPM of 7

(A) Time(sec) roll

SCPAN
0.7/SCPAN 070 | 11900 3/ 600
SCP3N 12600 2/8 600

0.7t/SGCD2 1.2t

(b) Laser welding condition

Laser | Welding | Shielding

power speed gas

SPC 1 . Ar
0.8/1.6t I5KW | 3m/min gy

Table 2 Mechanical properties of materials

Yield Tensile .

Material | Thickness | Strength | Strength Elongation
(kg,/mm®) | (kg;/mm?) (%)
SCP3N 0.7 9.86 20.07 43.42
SGCD2 1.2 13.52 26.34 48.86
SPC 1 1.6 24.154 38.82 33.1
MSweld | 0.7x0.7 24.06 30.2 8.05
MSweld | 0.7+1.2 24.01 30.16 25.14
Laser W | 0.8+1.6 217.14 4443 33.1

Fig. 1 Mash seam weld bead
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Fig. 2 Laser weld bead
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Fig. 3 Hardness Distribution of Tailor Welded Blanks
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Fig. 4 Schematic diagram of experimental apparatus
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