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107 PP.

DUAL PHASE STEEL/FERRITE/HOT ROLLING/THERMOMECHNICAL

TREATMENT/DEFORMATION DILATOMETER

This research studied effects of hot rolling parameters on dual phase steel as a
hot rolled product. These parameters consisted of deformation degree, deformation
temperature, and holding time at a constant temperature after the test specimen is
deformed. These are the important. parameters which determined the final
microstructure of a desirable dual phase steel. Therefore the objective of this research
was to determine the influence of hot rolling parameters on the final microstructure of
the hot rolled product. This research used a carbon steel containing manganese-niobium
as master specimens. Rolling simulation was-conducted with the aid of a deformation
dilatometer. Experimental procedure consisted of a construction of continuous cooling
transformation diagrams of tested steel, investigation of hot rolling parameters on
ferrite formation, and modelling of ferrite formation.

According to the continuous cooling transformation diagram, the ferrite
formation temperature of tested steel is in the range of 650-700 °C. Hot rolling
simulation at temperatures between 650 °C and 690 °C showed that increasing of
deformation degree increased volume fraction of ferrite. This was due to the increasing

deformation degree, which increases the number of nucleation sites of ferrite and thus



fl
finer ferrite grains are obtained. Deformation temperature and holding time of
specimens after deformation significantly influenced the ferrite formation. The test
series showed that lower deformation temperature and longer of holding time resulted
in increasing volume fraction of ferrite. Comparative results obtained from hot rolling
simulation using deformation dilatometer and the calculated results using a
mathematical model showed similar trends of hot rolling parameter influences on ferrite
formation and also shared comparable values. This research therefore introduced a
construction of a processing map which presented the relationships among hot rolling
parameters and ferrite formation. This processing map could be used for controlling a

hot rolling process to obtain the desirable hot rolled dual phase steel.
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(°C/s) (°C/s) (%) (%) (%) (%) (HV10)
0.8 0.80 79.06 20.94 - - 134.05
4.0 4.00 69.35 30.65 - - 162.79
6.0 6.00 77.85 22.15 - - 177.12
8.0 8.00 62.00 - 38.00 - 180.77
10.0 10.00 73.49 - 26.51 - 181.86
40.0 26.80 72.97 - 27.03 - 204.79
100.0 91.30 - - 90.03 9.97 241.91
200.0 178.70 - - 71.11 28.89 291.50
1000.0 591.50 - - - 97.51 312.29
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(°C/s) Sudu | Auge | Budu | Suge | Gudy | Fuga | Sudu | duga
0.79 769.26 | -'111[1733.84 | 68543 - - -
4.00 753.60 | - | 718.81 | 62539 | - - -
6.00 716.33 - | 630.00 | 560.00 | - - -
8.00 72444 | - - | 676.36 | 550.68 -
10.00 71634 | - - | 661.84 | 548.67 -
26.80 686.64 | - - | 621.92 | 507.25 -
91.30 - - - | 62351 | 521.40 | 412.53 -
178.70 - - - | 589.34 | 537.97 | 494.28 -
591.50 - - - - - | 46246 -
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