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ABSTRACT An ultra—low carbon micro—alloying clean steel containing Mn, Nb, Ti, B was prepared
by induction furnace in laboratory. Total amount of impurities O, S, P and H in the steel is less than
0.0061%(mass fraction). Continuous cooling transformation behaviors of the clean steel and a commercial
steel X60, whose composition is similar as the clean one, have been studied in the present work. The
high purity in the clean steel results in the decrease of heterogeneous nucleation rate of a—phase during
continuous cooling transformation, and the B, temperature drops down obviously. But 70% deformation
at 900 T results in the rise of the B;. Structure with grain size in micrometers exists in the clean
steel specimens cooled at certain cooling rate. But no such fine structure was found in the commercial
steel specimens. The results implied that the vy — o transformation dynamics, especially the nucleation
dynamics of a phase, in the clean steel is different from the commercial steel. It is likely that the new phase
in very clean steel is mainly formed by homogeneous nucleation under certain conditions. The difference
of v — «a transformation nucleation mechanism between the clean steel and the commercial one resulted
in their different structures.
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TAAEA RS SR E EIURELF 300 t #H4
HEEREE AR X60(5HS:  6B). iRIEWALER %
FaE (RESE. %) K Bads (3Y): C 0.043, Mn
1.54, Si 0.14, Nb 0.044, Ti 0.042, Al, 0.046, P 0.0024, S
0.0005, N 0.0045, B, 0.0020, O 0.0031, H 0.0001; T V4%
(6B): C 0.072, Mn 1.34, Si 0.23, Nb 0.043, V 0.040, Ti
0.018, Al, 0.029, P 0.016, S 0.0032, Ca 0.0038. Bt
WA T & #E Nb, Ti Ak C #9 Si, Mn R, (B4
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0.0020B, Tk %5t Ca 43,
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Fig.1 Continuous cooling transformation curves (CCT) of the

clean steel (3Y) and commercial steel (6B)
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Table 1 Tensile strength (measured by HVs) of the clean steel
(3Y) and commercial steel (6B) samples continuously
cooled from 950 C

Cooling rate, C /s ob(3Y), MPa o (6B), MPa
10 681.1 688.0
5 715.4 641.9
3 686 621.3
2 634.0 697.8
1 617.4 654.6
0.5 679.1 548.8
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Fig.2 Microstructures of the 3Y steel specimen cooled from
850 T different at cooling rates
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Fig.3 Microstructures of the commercial steel (6B) cooled

from 950 T at different cooling rates
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Fig.4 SEM second electron image of the specimen 3Y cooled
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Fig.5 Continuous cooling transformation curves (CCT) of the
clean steel (3Y) after deformation T0% at 800 T
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Fig.6 g;.ﬁ:rat ructures of the 3Y steel deformed 70% at 900 T
and cooled at different cooling rates
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