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Effect of Stretching Force for Spring Back of High Strength
Steel Sheets under Bending

Tetsuo Naka*, Hidemasa Murakami*, Tomoaki Hashimoto**

Abstract

In recent year the improvement of fuel efficiency by reducing automobile body weight are strongly
required in the automotive industry. To satisfy these demands, high strength steel sheets are increasingly
being used for automobile structure. In the present work, spring back of high strength steel sheets under
bending were investigated performing three points bending and three points stretch bending
experiments with various punch-radii and two types die span on four types of high strength steel sheets
(590-1180MPa). From the experiment, it was found that spring back decreased by increase of the stretch
force and decreasing by the punch-radius and increasing die span. To predict spring back on bending
point, adopted simple dynamic model. The predicted spring back was in good agreement with the

corresponding experimental result.
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Fig.1 Relation between elongation and tensile strength

Table 1 Mechanical property

AL 5 34 5 (FRk 24 )

Strength (MPa) 500 780 080 | 1180
Tensile strength(MPa) 63095 | 803 | 998.53 | 1213
Young's modulus(GPa) 203 205 206 208
Yield stress(MPa) 379 503 710 928
Strength coefficient(MPa) | 1033 1270 1553 1826
n-value 0.183 | 0.158 | 0.148 | 0.128
400 or 360
200 25 or 15 175
360 2

Fig.2 Specimen geometry and strain gauge position
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Fig.8 Relation between stress and die span
(Stretch bending, Rp=4mm)
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Fig.9 Relation between strain and die span
(Stretch bending, Rp= 4mm)
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Fig.10 Relation between spring back and strength
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Fig.11 Relation between spring back and strength

(Rp=4mm, Span=100mm)
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Fig.12 Relation between spring back and strength
(Rp= 8mm, Span=100mm)
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Fig.13 Relation between spring back and punch radius
(Air bending, Span=100mm)
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Fig.14 Relation between spring back and punch radius
(V bending, Span=100mm)
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Fig.15 Relation between spring back and punch radius
(Y20% stretch bending, Span=100mm)
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