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An Experimental Study on Heat Transfer Characteristics

of a Rapid Cooling Process by Twin-Roll

Seung-Woon Park, Ki-Woon Kim and Yoo Kim
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Abstract

An Experimental investigation was carried out to examine the heat transfer characteristics of

rapid cooling process by Twin-Roll. The experimental results were compared with numerical

solutions. The measured temperature showed the about 3 9 difference to the calculated results.

But the cooling rate estimated by the microstructure interpretation method has much difference

to the calculated results.
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Schematic diagram of twin-roll rapid solidification process
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Table 1 Thermophysical properties of Al and
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1249

Table 3 Specifications of thermocouple

Item Specification
Property Symbol Unit Al Type K (Chromel-Alumel)
Specific heat C (cal/g’C) 10.25 Wire diameter 0.3 mm
Thermal co‘nductivity Ks | (cal/em sC) |0.52 Wire length 9 m
(solid)
Wire type solid
Thermal conductivity .
liquid) Kl | (cal/cm sC) |0.15 Temperature range 0~1250 C
Latent heat A (cal/g) 96.3 Time constant 0.3 sec
Density (cal/cm®) |2.7 Accuracy + 0.7 %
Solidus temperature | Ts (c) 660 Insulation Glass Braid
Roll temperature Tr (c) 20 Maker Omega Engineering Inc.

Heat t £
cat transier h | (cal/emzsc) 1.0®
coefficient

Table 2 Specifications of experimental appara-
tus

Item Specification

Roll size #300 mm X 500 mm

0~120 RPM (0~1.9m/sec)
Low carbon steel (545C)
3HP, 110/208 Volt AC

Water cooling by water pump

Rotation speed
Roll Material
Driving motor
Cooling type

Water tank #600mm X 600mm steel tank
18M PC
Geaphite plate A/ Converter
Temperature measuring plate Amplitier N\

Tundish

Cooling water ‘

Fig. 3 Schematic diagram of experimental apparatus
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Table 4 Comparision between calculated and
estimated the cooling rate
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Fig. 7 Optical micrographs of rapidly solidified aluminum for various roll gap(To=730°C)
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(b) 2 H,=0.05 cm{250 rad/min)

(a) 2H,=0.05 cm (300 rad/min)

d) General casting

(

=0.05 cm (200 rad/min)
Fig. 8 Optical micrographs of rapidly solidified aluminum for various roll speeds
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