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Effects of Second Phase Morphology on Press Formability in 0.2C-Si-Mn
High Strength TRIP-aided Dual-phase Steel Sheets

Akihiko NAGASAKA, Kimihiro HARADA and Atushi KOJIMA

The effects of second phase morphology on press-formability in 0.2C-(1.0-2.5)Si-(1.0-2.0)Mn (mass%)
high strength TRIP-aided dual-phase (TDP) sheet steels were investigated. Good stretch-flangeability in terms
of hole-punching and the successive hole-expanding was achieved in a TDP steel with an isolated fine and

acicular second phase. In the acicular type of TDP steel, volume fraction and carbon concentration (stability) of

retained austenite increased considerably over a conventional type of TDP steel with a network second phase

along ferrite grain boundary. The acicular type of TDP steel also had the best balance of stretch-formability and

stretch-flangeability of conventional high strength steels, such as a ferrite-bainite steel which have an

excellent stretch-flangeability.
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Steel Morphology | TS (MPa) [TEl (%)| f, o |C, o(mass%)
A 742 | 32.3 [|0.058 1.51
B 831 | 35.8 [0.079 138
C | TYPEI 984 | 22.9 |0.137 1.26
E 767 | 29.0 |0.076 1.41
F 911 | 31.9 [0.085 1.29
G 966 | 28.8 [0.103 1.29
A 761 | 23.4 [0.053 1.50

B | 890 | 32.4 |0.105 1.46
C | TYPED | 912 | 31.8 |0.113 1.36
E 772 | 22.1 |0.083 143
F 824 | 36.7 [0.124 134
G 855 | 25.6 |0.112 1.33

TS : Tensile strength, TEI: Total elongation,
£, ¢: Initial volume fraction of the retained austenite,

C, o: Carbon concentration in the retained austenite.
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