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Influence of the Precipitation of the Primary Carbide or Ferrite
on the Incubation Period for Bainitic Transformation

Synopsis:

Nobuyoshi SHIMIZU and Imao Tamura

In this investigation, the change in incubation period for isothermal bainitic transformation was observed
with precipitation of primary carbide or ferrite from the austenite before the transformation in hyper—
eutectoid steel JIS (SUJ 2) or hypo—cutectoid steel JIS (SNCM 8), respectively. The main results are as

follows:

(1) The incubation period for upper bainitic transformation is remarkably shortened with the precipi-
tation of the primary carbide, while that for pearlitic transformation is slightly affected.
(2) The incubation period for upper bainitic transformation is also remarkably shortened as the content

of carbon in austenite is decreased.

(3) The incubation period for upper bainitic transformation is prolonged with the precipitation of the

primary ferrite.

(4) The incubation period for lower bainitic transformation is shortened with the percipitation of the

primary ferrite.
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Table 1. Chemical conpositions of steels (wt%;).

g ement | g Si Mn 3 S Cu Ni Cr Mo | Al
sUj 2 0.98 0.24 0.41 0.017 | 0.009 | 0.20 0.05 1.37 — —
SNCM 8 0.40 0.30 0.71 0.016 { 0.006 | 0.13 1.79 0.78 0.24 0.027
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Fig. l. Schematic diagram showing heat treatment \‘zs 7

to examine incubation period for transfor-
mation in SUJ 2 and SNCM 8 steels.
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Fig. 2. TTT diagram of SUJ 2 steel austenitized
at 1050°C for 30 min.
(Ap temperature is a estimated value)

Photo 1. Mlcrostructure pearlhte formed by

holding at 650°C for 14sec in the
SUJ 2 steel austenitized at 1 050°C
for 30 min. Etched in 59, nital.
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(a) Bainite formation with primary carbide

(b) Bainite formation without p

ary carbide

Photo. 2. Microstructure of bainite formed by holding at 450°C for 140sec in the SUJ 2

steel austenitized at 1050°C for 30 min. Etched in 524 nital.
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Fig. 3. Influence of holding time at 760°C on the
incubation period for isothermal transfor-
mation of SUJ 2 steel, austenitized at 1 050
°C for 30 min.
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Fig. 4. Influence of holdings at 760°C for 30sec,
650°C for 10sec, and 550°C for 30sec on
the incubation period for isothermal baini-
tic transformation of SUJ 2 steel at 450°C,
austenitized at 1050°C for 30 min.
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Fig. 5. Influence of austenitizing temperature on
the incubation period for pearlitic and
bainitic transformation of SUJ 2 steel.
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Photo. 3. Microstructure of SUJ 2 steel quenched
into 39 brine from austenitizing at 840
°C for 30 min. Etched in 59, picral.
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Fig. 6. TTT diagram of SNCM 8 steel austenitized
at 860°C for 10 min.
(Ap temperature is a estimated value)
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Fig. 7. Influence of holding time at 630°C on the
incubation period for isothermal bainitic
transformation of SNCM 8 steel, austeni-
tized at 860°C for 10 min.
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