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Microsegregation of Chromium and Carbon and Ridging Phenomenon
in 18Cr Stainless Steel Sheets

Keijirou SUZUKI, Shozaburou Asaml, and Kazuyoshi SUZUKI

Synopsis:

Hot-rolled sheets of 18%, Cr stainless steel having dual structures of ferrite and transformed (martensitic)
phases were made by water quenching from an temperature in (x4-y) region, 1 200°C. The effect quench-
phases were made by water quenching from an temperature in (x-y) region, 1 200°C. The effect of the
microsegregation of Cr and C on ridging phenomenon was examined using the material annealed with vari-
ous conditions.: The following results were obtained.

(1) Even after the annealing at 800°C for 20 h the segregation of Gr which was rich in ferrite phase
and poor in prior austenite phase was observed.

(2) Carbon was high in prior austenite phase and was decreased with annealing time.

(3) Precipitation of chromium carbide by annealing was observed much in prior austenite phase.

(4) The carbides were distributed locally in the material even after cold rolling and annealing.

(5) Intensity of ridging was independent on the changes in structure and hardness due to annealing.

(6) The relation between spacings of ridge and of the microsegregation of Cr and C was recognized
for small ridges observed at the surface of the specimen, but was not clear for large undulations of ridging.
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Table 1. Chemical composion of steel used.(wt%)

C Si {Mn | P S | Ni | Cr
0.0710.40 (0.500.026(0.007|0.10(16.26
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Fig. 1. Change in the hardness of martensite and
ferrite phases in hot-rolled sheet during
annealing at 800°C after quenching from
1 200°C. a : annealed martensite

a : ferrite
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Photo. 1. Microstructures of hot-rolled sheets, (a) after quenching from 1 200°C and
(b) ~(j) after subsequent annealing at 800°C.
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Photo. 2. Correlation of the microstructure and the
amounts of Cr and C in the sheet which
was hot-rolled and quenched from 1 200°C.
(SL : Scanning Line of EPMA)
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Photo. 3. Correlation of the microstructure and

the amounts of Cr and C in the sheet
which was hot-rolled and quenched
from 1 200°C and annealed at 800°C
for 30 min.
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Fig. 2. Changes in the amounts of Cr and G in
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martensite and ferrite phases in hot-roll-
ed sheet during annealing at 800°C af-
ter quenching from 1 200°C.

aj : annealed martensite

a : ferrite
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Photo. 4. Correlation of the microstructure and
the amounts of Cr and C in the sheet
which was hot-rolled and quenched
from 1 200°C and annealed at 800°C
for 4h.
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Photo. 5. Correlation of the microstructure and
the amounts of Cr and C in the sheet
which was hot-rolled and quenched from
1 200°C and annealed at 800°C for 8h.
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Photo. 6. Correlation of the microstructure and
the amounts of Cr and C in the sheet
which was hot-rolled and quenched
from 1200°C annealed at 800°C for
20h.
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Fig. 3. Effect of annealing time at 800°C for hot-
rolled sheet after quenching from 1 200°C
on the hardness of prior-austenite and fe-
rrite phases in cold rolled (809,) and an-
nealed (800°C, 10 min) sheet.
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Photo. 7. Microstructures of the specimens cold-

rolled by 809, and subsequently ann-
ealed at 800°C for 10 min.
Original specimen was taken from hot-
rolled and quenched sheet and subse~
quently annealed at 800°C for (a) 30
min, (b) 8h and (c) 20h.
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Fig. 4. Ridging profiles of the sheets cold rolled
by 809 and aunnealed at 800°C for 10
min.  Original hot-rolled sheets were
annealed at 800°C for (a) 30 min, (b)
8h and (c) 20h after quenching from
1 200°C. Ridging profile was measured
for the direction transverse to the rolling
direction of the sheet after stretching by
209,.

Ry : large wave length of ridging

Ry : height of large undulation of rid-
ging

rw : small wave length of ridging
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