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Abstract: The mechanical properties of the boron steel used
for automobile actually depend on the phase ratio of the
microstructure, and the phase ratio is determined by soaking
temperature and time. To obtain the expected phase ratio, it
is needed to study the relationship between the experimental
The phase ratio of the

material with different soaking temperature is studied with
1

parameters and the phase ratio.
the cooling rate of 30 C « s7', and the key parameters and
method of controlling phase ratio combined with the empirical
formula are given. It could provide theoretical reference to
obtain the microstructure of provisions phase ratio in practical

engineering.
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Fig.1 DIL805A quench-deformation dilatometer
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Tab.1 Detailed composition of 22MnB5 steel

FEnE  FRMUK | ReEnk B/ %
B 0. 004 P 0.017
C 0. 200 Cr 0.157
Si 0.235 Al 0.036
Mn 1. 170 Ti 0.039
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Fig.2 Schematic diagram of experimental process
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Fig.3 Microstructures with different dwell
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Fig.4 Corroded metallographic specimen
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Fig.5 Change in length of the specimen quenched with
4 different dwell temperatures
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Fig.6 Change in length of the specimen quenched with
the dwell temperature of 600 ° C
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Tab.2 Starting and finishing time of phase transfor-

mation in different dwelled temperature

wEE/°C /s t2/s wEE/C /s 2/s

700 23.70  1153.30| 600 8.60  31.60
650 10,90 592,40 | 500 5.14 41,70
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Fig.7 Change in length of the specimen quenched with

different dwell temperatures and direct

quenching
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Fig.8 Change in length of the specimen quenched with

3 different dwell temperatures
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Fig.9 Starting and finishing temperature of martensitic

HE

transformation in different dwelled temperature
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Tab.3 The volume fraction of martensite in different

dwelled temperature

RE/C EEIMEN RE/C RS ER/ %
B 84.0 400 59.5
800 76.5 350 77.0
750 72. 4 300 77.3
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Tab.4 Values of k and n in different dwelled

temperature
fRIBHEE/C k n
700 6.82X1075 1.58
650 2.58X107* 1.53
600 4, 001077 4,71
500 6. 68X107¢4 2.37
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Tab.5 The time that 50% of phase has transformed in

different dwelled temperature

o
) =21.14

wE/C fifial/s wE/C B/ s
700 347.14 600 21.14
650 172. 32 500 18.75
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Tab.6 The volume fraction of martensite in different

dwelled temperature

WRE/C Y/% BE/C Y/%
B 82.0 400 49.6
800 75.8 350 72.0
750 77.3 300 81.0
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