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Tab. 1 Chemical composition of the tested steel
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Fig. 2 Grain morphologies of the test steels during austenitising holding at 1 280 °C
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Fig. 3 Grain morphologies of the test steels after austenitising at different temperatures for 15 min
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Fig. 4 Microstructure morphologies of the test steels during rapid cooling after austenitising at 1 280 °C for 15 min
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Fig. 5 In-situ observation images of initial transitions of the martensite phase transitions of the test steels during rapid cooling after austenitising at
different temperatures for 15 min
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Fig. 6 Characteristics of slat nucleation and growth of the test steels during cooling at 1 “C/s after austenitising at 1 280 “C for 15 min

(b) 1160, B

-

(c)1280°C, B,

E7 HRREREREAGEE T ARSI mBs R AR < BRIAER SR
Fig. 7 Microstructure morphologies of the test steels at the start point Bs and the finish point Bf of bainite phase transitions under different
austenitising temperatures
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In-Situ Observation of Austenitising Grain Growth and Undercooled
Austenite Phase Transition of 20Si2MnCrNi Cast Steel

WANG Bo-yao', FAN Xiu-feng?, HOU Yuan?, GAO Zhan-yong'
(1. School of Materials Science and Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia,
China; 2. Analytical and Testing Center, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia, China)

Abstract:

The grain growth processes under different austenitizing temperatures and the phase transition processes
during continuous cooling at different cooling rates of Si-Mn-Cr-Ni low-alloy and high-strength cast steels
were observed by means of a high-temperature laser scanning confocal microscope. The results show that the
austenitising holding temperature and time are positively correlated with the austenite grain size, and when the
austenitising temperature is more than 1 160 °C , a significant grain coarsening effect is observed. The martensite
transitions can nucleate at the austenite grain boundaries or annealed twin boundaries, as well as within the
initially formed martensite laths, and with the increase of the austenitizing temperature, the start temperature
of martensite phase transition Ms shows a tendency to increase gradually. The bainite exhibits a degree of
complexity during nucleation and growth processes. The nucleation occurs not only at the austenite grain
boundaries but also within the austenite grain and the bainite ferrite previously formed, and in the growth
process, collisions between the laths lead to the formation of a large number of bainite interlocking structures.
Reducing the austenitizing temperature can accelerate the transformation of bainite, inhibiting the growth of
bainite laths, and then acquiring more homogeneous bainite structure.

Key words:
in situ dynamic observation; austenitising temperature; cooling rate; martensitic phase transition; bainite phase transition
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