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Circular Drawbead Forming and Drawing
Characteristics for Welded Sheets

Hong Jong Kim, Young Moo Heo, Nak Soo Kim, Heon Young Kim and Dae Gyo Seo

Abstract

Circular drawbead forming and drawing characteristics of CO, laser welded SPC1 blanks are
investigated by experiments and numerical analysis. During the drawbead forming process, the
distributions of major strain on upper and lower skins of the specimens are measured. During the
drawing process, the drawing forces and the strain distributions are investigated. For the numeri-
cal analysis, DYNA3D and SGTAS, a developed rigid-plastic finite-element computer program are
used. Numerical results predicted the deformation characteristics well in comparison with experi-
ments. It is concluded that the strains and restraining forces during the forming and the drawing
processes show different patterns according to the combination of welded blanks.
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Table 1 Mechanical properties of welded specimen

Material : SPC 1(0.8%1.6 Welded)

Yield stress 27.139 kg,/mm’
Plastic coefficient{C) 59.454 kg, /mm?
Tensile strength 44.434 kg, /mm’
Strain hardening exponent(n) 0.2221
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Fig. 1 Micro-Hardness Distribution of welded specimen
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Fig. 2 Dimension and shape of Specimens

Fig. 6 Formed and drawn specimens
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Table 2 Input data for calculation

SGTAS DYNA3D
0.8 0.8 0.8
NO NO
Specimen * * *
Welded Welded

0.8 0.8 1.6

Brick Belytschko-Tsay

blank element shell element

(node/element) | 1932 |1932 671 671 | 690

/800 | /800 | /600 |/600 | /630

B H- F(kgl) 300 | 400 | 300 400 | 800

Time
0.5 0.25
Increment(s)
Clearrance(mm) 1 1 1 ‘1 ‘ 2
Error Norm 0.0001
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Fig. 9 Strain distribution on upper skin of specimen at
BD=4.8 mm
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Fig. 12 Strain distribution on lower skin of 0.8%1.6 welded
specimen at BD=4.8 mm
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