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Effect of Chemical Composition on Warm Stretch-Flangeability
in 0.2C-Si-1.5Mn Dual-Phase Sheet Steels

Akihiko NAGASAKA

The effects of chemical composition and retained austenite parameters (stability and volume fraction)
on a warm hole-punching and warm hole-expanding of 0.2C-Si-1.5Mn high strength TRIP-aided dual-
phase (TDP) sheet steels were investigated. The warm punching and successive warm expanding
achieved the large stretch-flangeability, i.e., large hole-expanding ratio, low hole-expanding load and
large hole-expanding height, by moderately suppressing the strain-induced transformation (SIT) of
retained austenite particles. The hole-expanding ratio increased up to that of the ferrite-bainite dual-phase
steel. Optimum forming temperature Top for punching was between 150 and 200°C, at which the SIT

was suppressed the most. On the other hand, Top for expanding was between 50 and 200°C, and linearly

increased with increasing Ms of the retained austenite.
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