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Recrystallized and Quenched Structures of 3Cr-0.8C Steel

Having Dendritic Segregation

Synopsis:

Yasutoshi KATO and Imao TAMURA

An ingot of 39,Cr-0.89;,C steel having dendritic segregation was made by uniaxial freezing method.
Specimens were cut from the ingot parallel to the freezing direction. They were heated at 1100 or
1200°C for 30 min and hot-rolled to 10, 25 or 409 reduction and directry quenched, or 409, reduc-
tion and held for 10 s after hot rolling and then quenched. The rolling direction was parallel to
the freezing direction. After rolling and quenching, specimens were annealed at 1200°C for 24 or 48 h.
The effect of rolling and annealing on homogenization of dendritic segregation was examined. The
microstructure were observed at vertical section of the freezing direction. The results obtained are as

follows;

(1) Dynamic and static recrystallization or grain growth were observed associated with hot rolling.
These phenomena occured almost independent of the microsegragation in the specimen.

(2) Martensitic quenched structure also formed independent of the microsegregation. Especially,
lenticular martensite plates were extended to a large plate as if there is no influence of the concentra-

tion fluctuation.

(3) Since the recrystallization associated with hot rolling refined the austenite grain size, some kinds
of improvement of mechanical properties of the steel would be expected. The recrystallization, how-
ever, scemed to be not so effective to homogenization of segregation and it is less effective than the

long time annealing at high temperature.
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Table 1. Chemical composition of steel (wtgs).

c } S Mo | P | s ‘

Cu

Ni Cr Mo A%

0.82 ‘ 0.60 0.37 1 0.010 ‘ 0.009 .

0.10 l 0.14 2.94 0.26 0.01
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Fig. 1. Concentration distribution of Cr and C
across the interdendritic region. Speci-
men was heated at 1200°C for 30 min,
hot-rolled to 109, reduction and quen-
ched.
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Photo. 1. Dendritic structures. Specimens were heated at 1200°C for 30 min and hot-rolled
to (a) 0%, (b) 109, (¢) 25% and (d) 40% reduction, and then quenched.

. S

Photo. 2. Recrystallization structures associated with rolling at 1100°C. Specimens were
heated at 1 100°C for 30 min and hot-rolled to (a) 109, (b) 259% and (c) 40%
reduction and then quenched and (d) 409, reduction and held for 10s after y
rolling and then quenched.
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Photo. 3. Recrystallization structures associated with rolling at 1200°C. Specimens were
heated at 1200°C for 30 min and rolled to (a) 109, (b) 259, and (c) 409
reduction and then directly quenched, and (d) 409, reduction and held for 10
s after rolling and then quenched.

3

Photo. 4. Two pairs of optical micrographs of the identical positions showing the dendritic
structures [(a) and (c)] and martensite structures [(b) and (d)I.
Specimen was heated at 1 200°C for 30 min and quenched.
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Photo. 5. Two pairs of optical micrographs of the identical positions showing the dendritic
structures [(a) and (c)] and martensite structures [(b) and (d)]. »J
Specimen was heated at 1200°C for 30 min, rolled to 409 reduction and quenched. |

i
{

Photo. 6. Homogenization effect of rolling and annealing on dendritic structure. Specimens
were heated at 1200°C for 30 min, rolled to (a) 09, (b) 109, (c) 259 and
(d) 40% reduction and quenched, followed by annealing at 1200°C for 48h and
quenching.
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Fig. 2. Concentration distribution of Cr and G
across the interdendritic region. Speci-
men was heated at 1200°C for 30 min,
hot-rolled to 409, reduction and gquen-
ched, followed by annealing at 1200°C
for 48h.
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Fig. 3. Effect of rolling and annealing on homogeni-

zation of microsegregation. Segregation ratio
of Cr is the ratio of maximum and minimum
content of Cr in the microstructure measured
by EPMA.
(a) heated at 1200°C for 30 min and rolled.
(b) treatment (a) plus annealing at 1200°C for
24h.
(¢) treatment (a) plus annealing at 1200°G for
48h.
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