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Abstract

Microstructure development of advanced high strength steels is quiet complicated and, thereby,
it takes much time to develop advanced high strength steels. This paper presents a complete model
which can simulate microstructure development of high strength steels during a heat treatment
and the mechanical properties after the treatment. The model consisting of ferrite, bainite, mar-
tensite and predicting stress-strain curve of the steels is successively built based on metallurgical

phenomena.
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Schematic illustration of phase transformation behavior during
continuous annealing processing line
a : Ferrite, P : Pearlite, B : bainite, M: martensite, y : austenite
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Reverse transformation from cementite to austenite during
intercritical annealing
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Schematic illustration of upper bainite and lower bainite transformation
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Microstructure after heat treatment
a) 0s, b) 100s and ¢) 300s. A steel without isothermal holding consists of ferrite and martensite. A steel annealed at 450° C for
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Experimental and calculated microstructure
Measured volume fraction (%) Measured Calculated volume fraction (%) | Calculated
fe B frR M da (um) fe B frR ™ da (pm)
0Os 75.6 0 0.9 23.5 59 78.1 1.0 1.8 19.1 5.2
100s | 82.3 | 12.3 4.3 1.1 6.1 83.8 8.4 5.6 2.2 5.8
300s | 82.3 | 17.7 0 0 6.1 838 | 154 0.8 0 5.8
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