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Dynamic Deformation Characteristics of Hat Square Column in High Strength Steel Sheets.

Hiroshi Oogusu, Kenji Hara

Synopsis :

In order to obtain the guideline of optimum material and structure design for automotive body, we examined dynamic tensile charac-
teristics of steel sheets. Also, the dynamic collapse behavior and the impact energy absorbing capability of hat square column modeled on
a front side member were analyzed by using dynamic axial collapse tests and finite element method (FEM) simulations.

We obtained the results as follows :

(1) The dynamic tensile strength increases, and the dynamic/static ratio of tensile strength decreases with the increase of quasi-static
tensile strength of steel sheet.

(2) The impact absorbed energy of hat square column is considerably affected by the plate thickness and the quasi-static tensile
strength of steel sheet. However, the difference in material structure have little effect.

(3) The impact absorbed energy of hat square column decreases with the increase of spot welding pitch.

(4) In case of hat square columns produced by the draw bending method, the effect of the processing history is small to the offset

impact energy absorption because of the mutual influence of the strain hardening and the plate thickness decrease.
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Table 1 Chemical compositions and material structure of gal-
vannealed steel sheets used

_— LA (mass70) R

C| S |Mn| P | Ti|Np|H#

A | BEATEAESE | 015 | 001 | 1.02 | 0015 — - |F+P
B | Ariiss tsd | 014 | 010 | 162 |0019] 002 | 004 |F+P
C DP#i 008 | 003 | 207 | 0.013| 002 | 005 |F+M
D DP#H 010 | 115 | 140 |0012| - | - |F+M
E DP#i 011|148 | 133 0014| — | - |F+M
F DP#i 017 | 114 | 225 [0017| — | - |F+M

%) F:7x9A4 b P:2N=F4 b, M:SILT VYA b

x2 M O ML

Table 2 Mechanical properties of galvannealed steel sheets

used
A B BERIRS | SIS | H—Mper | Aoy

(mm) (MPa) (MPa) (%) (%)

A 14 319 456 15 36

B 14 488 592 13 28

C 1.6 407 600 16 28

D 16 383 620 13 30

E 14 390 644 14 29

F 14 541 975 12 19
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O 2 FEF & H 720 DPSIIIHT HBRIL S 12 e~ T RRR R
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Fig. 2 Configuration of dynamic tensile specimen.
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Fig.3 Nominal stress-strain curves for quasi-static and dynamic
tensile tests.
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Fig. 6 Schematic illustration of dynamic axial collapse test.
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energy.
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after draw bending on the impact absorbed energy.
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