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Analysis Technology of Microstructure Formation in Dual Phase Steel

with High Performance
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Abstract:

In order to obtain high performance high strength steel sheets, JFE Steel has developed analysis techniques of

phase transformation phenomena and distribution during intercritical annealing using diffusion simulation. Phase

transformation behavior of steel can be predicted more theoretically by adding calculation to microstructural analysis.
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Fig. 2 Variation of the austenite volume fraction and Mn
concentration in ywith annealing time at 800°C 8
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simulation for — ytransformation at isothermal
treatment”
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Back-scattered electrons (BSE) image and line analysis position
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Fig.4 Field emission-electron probe micro analyzer (FE-
EPMA) quantitative line analysis of Si, Mn
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Fig.5 (a) Calculated variation of the austenite volume fraction
with annealing time and (b) C, (c) Mn, (d) Si profiles in
100's, 1000 s during 800°C holding®
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Fig.6 Comparison between DICTRA Si, Mn profiles and field
emission-electron probe micro analyzer (FE-EPMA)
line analysis
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Solid line is partition local equilibrium (PLE) /non-partition local equilibrium
(NPLE) border line.
Dashed line in Fig. 11 (b) are calculated phase diagram in paraequilibrium.
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Fig. 7 Calculated isothermal section of Fe-1.4 mass% Si-Mn-C
phase diagram at (a) 800°C and (b) 600°C®
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Fig.9 (a) Back-scattered electrons (BSE) image, (b) Image
quality of electron back-scattering pattern (EBSP) and
(c) Field emission-electron probe micro analyzer (FE-
EPMA) C, Mn, Si mapping on same position of sample C 8
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