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Temperature Measurement during Rapid Solidification of 18Cr-8Ni
Stainless Steel and Its Initial Solidification Structure

Hideo MizukaMi, Toshio SUzUKI and Takateru UMEDA

Synopsis :

A new measurement system using a silicon photo-diode was developed to investigate the precise thermal

history during the initial solidification of stainless steel.
firmed there existed large undercooling before nucleation.

From the measured cooling curve, it was con-
Maximum undercooling obtained was 260 K.

The undercooling increased with the cooling rate of a sample and has a strong linear dependence on the

cooling rate.
cellular structure of metastable austenitic phase.
was also investigated quantitatively.

Key words : optical measurement;
steel.
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rapid solidification; undercooling; cooling rate;

In the vicinity of the sample surface, the initial solidification layer was formed, which had
Effect of undercooling on the micro and macro structure

grain size; stainless
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Schematic view of the experimental setup.
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Fig. 3. Calibration line of amplified output volt-
age of silicon photo-diode.
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Fig. 4. Typical cooling curve of a sample.
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Undercooling : 200 K

Photo. 1.
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Microstructure of longitudinal cross
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Undercooling : 200 K
Microstructure of transverse cross sec-

Photo. 3.

tion near the surface.

(a) 240K, (b) 180K, (¢) 120K and (d) 90K
longitudinal cross

Undercoolings :
Photo. 4. Microstructure of
section.
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arm spacing vs. undercooling.
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Undercoolings : (a) 250K, (b) 170K and (¢) 70K
Photo. 5. Macrostructure at the surface.

e 100 T T T T T
o 1
-~ 80 - -
7]
N °
[} 60 L -
< .
g, 40r ) .
© [ 4
:o_) 20 © e :o. . .
5
n 0 L 1 1 1 1

0 50 100 150 200 250 300

Undercooling / K

Fig. 10. Surface grain size vs. undercooling.
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