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Mechanical Properties in Torsion of a TRIP Steél

NAGASAKA Akihiko ™', KASHIMA Takahiro 2, WADA Kazuhide >,
MIO Atsushi>, OYABU Azumi * and KOYAMA Atsushi *

In the present work, to improve the workability of a 0.19C—1.54Si—1.52Mn (mass%) high-strength TRIP type

multiphase (TMP) steel used warm forming, the effects of forming rate and forming temperature on mechanical properties in -

torsion were investigated. The TMP steel for a solid cylindrical specimen which was subjected to a torsional moment at one

end was investigated at torsional strain rates between 0.002 s7'and 0.8s~

!, and temperatures between 20°C and 250°C. The

shearing strain did not constantly depend on the torsional strain rate though the high strain rate of TMP steel decreased the

maximum shearing stress, and raised the shearing yeild stress in the torsion characteristic at the room temperature.

Furthermore, the torsional strain was increased by warm forming at about 150°C, at which the strain-induced transformation

of retained austenite was suppressed most.
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Steel f fro Cyo | ¥S Ts UE!L TE!l TSXTEl YR n HYV,
' (mass%) '| (MPa) (MPa) (%) (%) (GPa%)

T™P | 025 0.12 1.31 403 864 19.6 22.2 19.2 047 | 0.26 260

MDP | 0.08 - — 215 500 12.6 18.0 9.0 043 | 0.23 155

f. volume fraction of second phase, fyo: initial volume fraction of retained austenite, C,: initial carbon

concentration in retained austenite, ¥'S: 0.2% offset proof stress or grleld stress, T'S: tensile strength, UEl: uniform
elongation, TE!: total elong'\uon TS X TEL strenglh ductility balance, YR: yield ratio (=YS/TS), n: work

hardening exponent ( £ =5—15%) and HVj: initial Vickers hardness (load=9.81 N).
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