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Fabricating Apparatus of Rheological Material
by Rotational Barrel

T. W. Kim, P. K. Seo, C. G. Kang"

ABSTRACT
The rotational barrel type equipment has been designed for the new rheology fabrication process. During the continuous
rotation of barrel with a constant temperature, the shear rate is controlled with the rotation speed and rotation time of

barrel. The barrel surface can be controlled the temperature by the induction heating and cooling system. Many

experiments were widely examined by using this system with controlling the rotation speed and the rotation time. The

possibility for the rheoforming process was investigated with microstructural characteristics.
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(1) : Servo motor, (2) and (7): supporting bearing, (3)
and (6): air cooling system, (4): induction heating system,
(5): barrel joint, (8): screw, (9): rotational barrel, (10):
cover

Fig. 1 The schematic illustration of the rotational -
barrel-type equipment
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Fig. 2 The position for observing of the
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Table 1. the chemical compositions and thermal characters of A16061 and A17075 aluminum alloy.

Mg Zn Cu Fe Si

Al6061 0.8 - 0.15 0.7 0.4

Al7075 245 54 1.62 0.11 0.26

Ti Al To Ts AT
0.15 Bal. 652C 582C 70°C
0.02 Bal. 635C 477C 158C
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Fig.3 Microstructures of as-received Al6061 and
Al7075 ;(a) Al6061 and (b) A17075 aluminum
alloy
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Fig. 4 The pictures of microstructure according to
barrel temperature in Al 6061 (t : 60 sec, v :
100 rpm); (a) 680 C, (b) 700 T, (¢) 720 T, (d)
740 C
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Fig. 5 The pictures of microstructures according to
rotation speed in Al 6061 (Tv: 700 C, t : 60
sec); (a) 50 rpm, (b) 150 rpm, (c) 200 rpm, (d)

300 rpm
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Fig. 6 The pictures of microstructures according to
barrel temperature in Al 7075 (t : 60 sec, v :
100 rpm): (a) 660 C, (b) 680 C, (c) 700 C, (d)
720 C
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Fig. 7 The pictures of microstructures accordi;g to
stirring time in Al 7075 (T»: 680 T, v: 100
rpm): (a) 30 sec, (b) 90 sec, (¢) 150 sec, (d) 300
sec
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Fig. 9 Hardness in Al6061 according to aging time
after solution treatment for 2hr at 530 T
(aging temperature : 175C)
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Fig. 10 Hardness in Al7075 according to aging time
after solution treatment for 17hr at 480 C
(aging temperature : 120C)
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