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(46) Transactions ISIJ, Vol. 14, 1974

Photo. 1. Microstructures observed in Fe-0.289%C alloy
treated isothermally at 29 kbar
(a) Pearlite (P) in martensite matrix (M); 650°Cx
30 sec
(b) Pearlite (P) and carbide (C); 600°Cx2 min
(c) Aggregate structure (AG) in martensite matrix (M);
500°C X 2 min

high pressure. The TTT diagrams obtained at 29
and 38.5 kbar are shown in Fig. 2. These diagrams
show nearly the same C-shaped curve with that of a
eutectoid steel at 1 atm. Itis shown in these diagrams
that, by an increase of the pressure from 29 to 38.5 kbar,
the incubation time generally increased about five
times and the temperature at the nose lowered to
about 25°C.

This temperature drop at the nose was nearly equal
to the drop of A, temperature caused by above increase
of pressure. Comparing the incubation time before
the transformation starts in A-2 alloy with that in
S20C steel at the same pressure level, the latter shows
far larger retardation on the progress of transformation.
Such a difference is thought to be due to the effect of
impurities in S20C steel, because the grain size in both
specimens was identical. In this experiment, as the
measurement of austenite grain size under high pres-
sure was very difficult, it was estimated from the
martensite structure obtained by quenching the speci-
mens from austenitized temperature.

The microstructures observed in A-2 alloy iso-
thermally transformed at 29 kbar are illustrated in
Photo. 1. Photograph 1 (a) and (b) show the example
of structures transformed in a temperature range above
the nose, in which range wholly pearlitic structure
would be expected.

In Photo. 1 (a), it is observed that the alloy did not
fully transformed yet and the structure is a mixture of
pearlite and martensite. In this photograph, no
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Photo. 2. Microstructures observed in Fe-0.28%C alloy (a)
and 0.25%C steel (b), (c) treated isothermally
under high pressure

(a) Columnar bainite; 29 kbar, 300°C.X 10 min
(b) Columnar bainite; 29 kbar, 350°C %X 20 min
(c) Aggregate; 38.5 kbar, 450°C X 20 min

proeutectoid ferrite or carbide are observed. On the
other hand, Photo. 1 (b) shows the structure after com-
pletely transformed, and the arrows indicate the car-
bides precipitated at prior austenite grain boundaries
or sub-boundaries. These precipitates increased with
an increase of the holding time. However, this ten-
dency was weakened when the pressure was increased
or the commercial steel was subjected to the experi-
ment.

Photograph 1 (c) shows a singular structure obtained
at the temperature below the nose. This structure
consists of a gathering of irregular-shaped ferrite and
carbide, and is similar to the one which was already
reported by Radcliffe® as *“ aggregate ” structure.
Photograph 2 shows the other singular structures which
were obtained after the isothermal transformation in
a temperature range a little higher than Ms. This
range corresponds to the one in which the acicular
bainite would be expected at atmospheric pressure.
Nilan® named this structure as ““ columnar bainite .
In these photographs, typical columnar bainite struc-
ture is observed in both Photos. 2 (a) and (b). How-
ever, the columnarity of this structure decreased with
an increase of pressure as shown in Photo. 2 (c), and
the structure became rather resembled to the * aggre-
gate .

2. Fe-0.429C(A-4) Alloy and S50C Steel

These materials were chosen on the basis of an ex-
pectation that the structure would be changed from




