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Abstract: For a steel factory production of BTW1 continuous casting slab is taken as the research object, and high tem-
perature thermoplastic test is carried out by Gleeble 3800 thermal simulation testing machine. The tensile fracture is ob-
served and the microstructure is analyzed by metallographic microscope and scanning electron microscope. The test results
show that the reduction of area of BTW1 steel decreases first, then increases and again decreases with the increase of heat-
ing temperature. The reduction of area reaches the highest value of 68. 3% at 1 000 “C and only 29. 23% at 950 ‘C. The re-
duction of area of BTW1 steel is lower than 40% in several temperature ranges, and the high temperature thermoplasticity
is very poor, the crack sensitivity is strong. When the heating temperature is lower than 800 “C, the thermoplasticity is
poor due to the absence of MBIP and DRX, and the fracture morphology shows the coexistence of plastic deformation and
brittle fracture. When the heating temperature is 950 C, the DRX phenomenon increases, but the mixed crystal structure
leads to a decrease in plasticity, and the fracture morphology is typical brittle fracture. When the heating temperature is
1000 °C, the DRX process is obvious, and the uniform fine grain region is formed, and the fracture is typical dimble mor-
phology. When the heating temperature is 1 100 °C, a melting zone appears in the fracture, but part of the dimpled struc-
ture remains at high temperature.
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Fig. 1  Schematic diagram of temperature regime in high tem-

perature tensile test
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Table 1 Chemical composition of BTW1 steel %

C Si Mn P S Cr

Mo Nb Al 0 N

0.95 0.15 8.50 0.020 0.002 2.10

0.28 0.032 0.015 0.000 8 0.007
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Fig. 2 Mechanical properties of BTW1 steel at different heating temperatures :

thermoplastic curve
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Fig. 3 Stress—strain curves of BTW1 steel at different heating

temperatures
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Fig. 5 Fracture morphology of BTW1 steel Gleeble at different heating temperatures : (a) 700 C, (b)950 °C, (¢) 1000 C, (d)

1100 °C
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