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Continuous Fabrication Process of Rheology Material by
Rotational Barrel Equipment

P. K. Seo, Y. S. Jung and C.G. Kang

Abstract

The new rheology fabrication process has been developed to rheo die casting and rheo forming process. Thixoforming
process has disadvantages in terms of induction reheating process, scrap recycling, loss of raw material and cycle time.
Therefore, to reduce the number of process, new rheology fabrication process with specially designed the rotational barrel
type equipment has been proposed to apply in various part productions. The barrel type equipment, which could
continuously fabricate the rheology material, was specially designed to have a function to control cooling rate, shear rate
and temperature. During the continuous rotation of barrel with a constant temperature, the shear rate is controlled with the
rotation speed. The barrel surface has both the induction heating system and the cooling system to control the temperature
of molten metal. By using this system, the effect of the rotation speed and the rotation time on the microstructure was
widely examined. The possibility for the rheoforming process was investigated with microstructural characteristic.

Key Words : Rheo Die Casting, Barrel Type Equipment, Microstructure, Solid Fraction

1.4 8 o] Hu glew, A&3E AT 3 44 7l&n
F AAN ARHEMREE ZA R Aod &
A Asa dwst EAz EFRvE A9 A Az Zled #FAol AAHez JFHX
HE Az SR B AAel Adsh &Fv ATH1L2). BA "o AloE w&z2A 249 A
¥ RE2A Azxgde A 24 ¥ @x % J1%d B¢ dFEAE JE UBE AlGA o
F47 Aagde FzIPoz TEH: g A ool 2 8706 FU¢ F I4ITHL
ey F oY AP o8 Ha(thixe) A E AR &1 2AY A &AME AFHE JME
42 &2 (theology) 4 EA #F AT dtod AF71 FAste BEE A ATH3]
7b A gel sds oy ¥4 BgA, o UBE Ate] Avle diz A FRAM %8, T
7ol Al 7hg wiZel 4837 AdHa v Ao BRA, 2= % ¥ Hd BoF Ao
Tl Ha A¥ede 9 gr)Hes e 7lee FExE 9 urie] ¥ 14 "o 7
T e UE2A 4FEHol A dFo AR g E8o] A %33 gloh
* Hoaknieta gy Asata) ek
o “*}EH%LJL 7) Al o

- 103 -



uelA d22X AAE Axs] YA 22
FE o] &3 WHM4)[5], BA BLGBE oj&E W
6], $HY tiolsla® LB A AR @
i Axjg BasleE Wy[7] 5ol AMAHD Utk

3 o)sje] AREH W A% FAE], £48 &
duol AAaw FAE PR n4EL Aol

T AFgse & H9] Sol AAHZ ¢l
o}, ol wx Fu|e 74, AT Z 7IA
A Ade BFd i d BagsR g1 9
th welbd 2 dpode g Aed A
He dAstxn, 2F 8ol Aojd HEEA 2AE
d&Hoz Az F Jde HHE AL

AuE o] &3ty HE&EEA AANE A5H

At
2 Az AE 7S HESST

etol =z

—ql_ o -

A
T

o

g

2. 4 ¥

vl (barrel) FXE AASA L9, Fig 1
AT A g AFFANE vehd Holrh
st 2F(©) Wrd 23FE)F Adstq 4
tolch o o At LEO)IF 23789
g R AoEr] Hdte nFH JtE Al
2H@)o] B350} gtk A Al % Aojy 1
F3 7t A z="@)e ZF ol 37 W7 Al
28(6)S F-E3te] HloF(7)Y] &= Aojet 1Y

& Alojo] o] &= FHTh

Ly

Continuous pouring

(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 of the rotational barrel type
continuous slurry maker
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Table 1 The chemical compositions of A356.2 alloy

Si Fe Cu Mg Ca
7.10 0.07 0.01 0.38 0.001
Ga Sr Ti Al -
0.01 0.026 0.11 Balancing -
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Fig. 2 The comparison of microstructure between as-

cast and slurry obtained after rotating barrel;
(a) and (b) as-cast; (c) and (d) 100 rpm and 300
sec
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Fig. 3 Microstructural evolution to the rotation time
in the 200 rpm rotation speed: (a) 300 sec; (b)
600 sec; (c) 1200 sec; (d) 1800 sec
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Fig. 4 Mlcmstructural evolution to the rotatlon time
at the S00 rpm rotation speed: (a) 300 sec; (b)
600 sec; (c) 1200 sec; (d) 1800 sec
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Fig. 5 The comparison of microstructure to the
rotation speed at the 600 sec: (a) as-cast; (b)
100 rpm; (c) 200 rpm; (d) 300 rpm; (e) 400
rpm; (f) 500 rpm
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Fig. 6 The characteristics of microstructure to the
rotation time and rotation speed
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