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ABSTRACT Fine grained dual phase steel obtained by controlling dynamic transformation was
investigated by using hot compressing simulation experiments. The evolution of ferrite grains and
martensite (M) islands distribution during dynamic transformation were analyzed, in which the effects
of initial austenite grain size, deformation temperature and strain rate on transformation kinetics were
taken into consideration. The experimental results showed that the microstructure of fine grained
ferrite (2—3 pm) with different volume fine granular martensite islands dispersing in the matrix can
be achieved by controlling the initial austenite grain size and dynamic transformation.
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Table 1 Chemical composition and transformation temper-

atures of the tested steel

Composition, mass fraction, % As Cooling A3
C Mn Si P S C rate, C /s C
0.087 1.24 0.35 0.0035 0.0038 860 10 765
8451 30 760

1) calculated by software Thermo-Calc
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Table 2 The processes obtained different austenite grain sizes

Process Process Average grain
No. size, pm

1 Austenitized at 1200 C for 5 min  1001+23.07
2 Austenitized at 900 C for 5 min  45+10.33

3 1200 ‘C for 5 min, 1100—1000 C 25+4.88

two pass deformation of 30%
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Fig.1 Microstructures of the tested steel treated by the processes No.1 (a), No.2 (b) and No.3 (c) in Table 2 (etched

by solution composed of supersaturated picric acid and neopelex)
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II: dynamic transformation
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Fig.2 Schematic of processing obtained fine grained dual

phase steel based on the dynamic transformation
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Fig.3 Microstructures of tested steel treated by process No.1 and then defornied at 780 C and é=1s"!
(a) e=0.1, ferrite nucleated at boundaries of the primary austenite
(b) £=0.3, ferrite nucleated also at deformed bands in grain as shown as arrows
(¢) e=0.5, ferrite amount increased and the austenite grains divided

(d) £=0.7, strip—like austenits (martensites after quenching) distributed in ferrite matrix
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Fig.4 Microstructure evolution of tested steel treated by process No.2 and then deformed at 780 C,

=1 571 and strains e=0.1 (a), 0.3 (b), 0.5 (c), 0.7, compared with Fig.3d, strip-like austenites
become island-like ones (d)
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Fig.5 Microstructure evolution of tested steel treated by process No.3 and then deformed at 780 'C, &=1s"!

and strains e=0.1 (a), 0.3 (b), 0.5 (¢), 0.7, refined island-like austenites or martensites distributed evenly in

ferrite matrix (d)
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Fig.6 Microstructure of tested steel treated by the same

as Fig.bd, the sample was etched by solution of
10%Na2S205, martensite islands (dark) seen clearly
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Fig.7 TEM bright field (a) and dark field (b) images of

martensite

islands in the ferrite matrix
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Fig.10 Evolution models of coarse grained austenite (a) and fine grained austenite (b) at dynamic

transformation,
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Fig.11 Equilibrium volume fraction of ferrite in tested steel

at different temperatures computed by Thermo—Calc
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Fig.12 Curves of martensite volume fraction vs time for the
steels with different austenite grain sizes in the dy-

namic (780 ‘C, 1s7!) and static transformations
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Fig.13 Curves of martensite volume fraction vs time in the
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peratures
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