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On the Incubation Period for Bainitic Transformation during

Continuous Cooling in Steels

Synopsis:

Nobuyoshi SHIMIZU and Imao TAMURA

The process of the consuming incubation period for bainitic transformation during continuous cooling

of steels was examined in the relation with consumption of incubation period for ferritic or pearlitic trans-
formation by steels of JIS SUJ2, SCM5, and SNCMS8. The main results are as follows:
(1) There is a critical temperature (Ag) at which the consumption of incubation period for bainitic

transformation starts during continuous cooling.

(2) The consumption of incubation period for bainitic transformation is progressed independently of
any consumption of incubation period for ferritic of pearlitic transformation.

(3) The bainitic transformation behaviour after a change of cooling rate during continuous cooling
shows a different manner from that indicated by a usual CCT-diagram of the steel because of the different
way in consumption of the incubation period. The estimation method of the transformation behaviour
in such a case was explained by using usual CCT-diagram.
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Table 1.

Chemical compositions of steels (wt 95).

Element | ] ¢ ! [
? C . Si Mn | P | S Ni Cr Mo
Steel No. " “
S-1 (SUJ 2) 0.98 | 0.2¢4 | 0.41 ﬂ 0.017! 0009 0.0s = 0.37 | —
S-2 (SCM 5) 0.47 0.33 | 0.81 | 0.015; 0.007 | 0.05 0.97 | 0.17
S-3 (SNCM 8) | 0.40 | 030 | 071 | 0 013 | 0.007 | 1.78 « 0.85 ! 0.22
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Fig. 1. Schematic diagram showing heat treat-
ment to find incubation period for trans-
formation in S-1 steel.
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Fig. 2. Schematic diagram showing dilatation and
cooling curves to find transformation tem-
perature.
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Fig. 3. Incubation time to start for isothermal
transformation of austenite in S-1 steel
at various temperatures below A;, aus-

tenitized at 840°C for 30 min.
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Fig. 4. Influence of 6sec holding at a temperature
"‘ above isothermal transformation tempera-
ture on the incubation period for isother-
mal bainitic transformation of S-1 steel,
austenitized at 840°C for 30 min. No re-
- duction of incubation period is observed
when held at 700, 660, and 620°C, whereas
holding at 580, 540 and 500°C is observed
” to reduce the incubation period.
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Fig. 5. Influence of holding time at 700°C on the
incubation period for isothermal bainitic
transformation of S-1 steel, austenitized at
840°C for 30 min.
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Fig. 6. CCT diagram for S-2 steel and transformation behaviors after discontinuous change
of cooling rate at several points of A, B, C during continuous cooling T, to Ty,

austenitized at 850°C for 10 min.
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Fig. 7. Schematic diagrams showing -a method to
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the cooling rate is discontinuously altered
during the continuous cooling.
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