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Synopsis :

The effect of microstructure on absorbed energy at high strain rate has been
investigated to develop 590 MPa TS grade hot-rolled dual-phase sheet steels with
excellent crashworthiness and formability. Increase of ferrite-martensite perimeter led
to higher absorbed energy of up to 30% strain and higher n-value at 10% strain during
2 3 103 s21 strain rate deformation. This is attributed to the dispersion of fine
martensite which enhances internal stress during high strain rate deformation. On the
basis of the above described result, a hot rolled dual phase steel of from 1.4 to 2.0 mm in
thickness with low yield ratio, high elongation, excellent crashworthiness and

formability can be developed with a new precisely cooling process after finishing rolling.
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The effect of microstructure on absorbed energy at high strain rate has been investigated to develop 590 MPa TS grade
hot-rolled dual-phase sheet steels with excellent crashworthiness and formability. Increase of ferrite-martensite perime-
ter led to higher absorbed energy of up to 30% strain and higher n-value at 10% strain during 2 X 10°s ! strain rate defor-
mation. This is attributed to the dispersion of fine martensite which enhances internal stress during high strain rate defor-
mation. On the basis of the above described result, a hot rolled dual phase steel of from 1.4 to 2.0 mm in thickness with
low vield ratio, high elongation, excellent crashworthiness and formability can be developed with a new precisely cooling

process after finishing rolling.
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Fig. 1 Stress-strain curve of dual phase steel at a strain rate of 2
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Fig. 2 Effect of ferrite-martensite perimeter on
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Photo 1 Microstructures of steel, produced via new precisely
“cooling process, consisting of ferrite and martensite
phases (a-1), {a-2) and steel, produced via conventional
cooling process, consisting of ferrite, martensite and
bainite phases (b-1), (b-2} ((1) nital etching, (2) picric
acid etching), thickness: 1.4 mm
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Fig. 4 Influence of structure in second phase on clongation and
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Table 2 Static and dynamic mechanical properties of developed steel

1 Strain rate; 2 x 10 2 {s-1) Strain rate: 2 x 10-7 (s 1)
S ¥ -
Structure YS (MPa) TS (MPa) YS (MPa) TS (MPa) Absorbed e?‘ergy
_ MJ - m-

Produced via new precisely FiM 0 647 508 775 210
cooling process + ‘ |
Produced via conventional FiM+ B 468 647 606 745 204
cocling process i

F: Ferrite, M: Martehéﬁe, B: Bainite
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Table 3 Mechanical properties of steels used for formability

tests
YS TS H  r  #  Frictional
- (MPa) (MPa) (%) value value coefficient
Newly developed
hot rolled dua! 405 627 319 078 0.1% 0.146
phase steel
Cold rolied dual 967 ¢34 300 004 019 0151

phase steel
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Fig. 5 Stretch forming test with dome punch
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Fig. § Deep drawing test with circular punch
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Fig. 9 Forming limit diagram of newly developed hot rolled dual
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