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Abstract
It was reported that the semi-solid forming process has many advantages over the conventional forming process, such

as a long die life, good mechanical properties and energy savings. It is very important, however, to control liquid

segregation to gain mechanical property improvement of materials. During forming process, Rheology material has

complex characteristics, thixotropic behavior. Also, difference of velocity between solid and liquid in the semi-solid state

material makes a liquid segregation and specific stress variation. Therefore, it is difficult for a numerical simulation of the

theology process to be performed. General plastic or fluid dynamic analysis is not suitable for the behavior of rheology

material. The behavior and stress of solid particle in the rheology material during forging process is affected by viscosity,

temperature and solid fraction. In this study, compression experiments of aluminum alloy were performed under each

other tool shape. In addition, the dynamics behavior compare with Okano equation to Power law model which is viscosity

equation.

Key Words : Potential dynamic motion, Solid fraction, Rheology material, Viscosity eqation, Thixotripic behavior
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Table 1 Simulation conditions
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Conditions | Initial Shape | Particle array
1 Rectangular | Square
2 Rectangular | Hexagonal
3 Free shape | Square
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Fig. 3 Definition of microstructure of material
(particle array) to obtain of solid fraction in rheology
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Fig. 4 Simulation result of square array particles
behavior during compression by condition 1-3
(Okano viscosity, Js = 0.5 V=05 m/s)

- 236 -

Table. 12Condition 29} Z¥3& 27| Y=pe
wj Qo] Hexagonal ¢ 7%l ¥xte X= 2 Y=
Hhgko 2 o] 2-2lelo} Table. I«JCondmon 19 4
280 AFEdE AL ¢ 5 Ao =27 YA
9 Ade 744 At F 7% IA HL
olof uwhz} YApzre] whito] ol A2 AL}
o= o‘;o] z%t;]_

Fig. 5 4#ke} 271mjg 2 379 g4 ¥zt
el F37F e g9 zpolE #Asr] A
gtzo] MPPo| uwat FIUF RE wES
W Aolth, F79 3ol AN AL, 4R
of AMF7E 10570 o wa 27 4F
Test 19] *7]1011 Hlgl 30% ¥EoF §Y¢

S g
2 ¢EARe Aol 9Fdolst 2 AL 29
G9E $77 v vddl 2z 28 ¢ 4
Ath 50% ¢FA FoRYY FIE AFI A
& FF7F e 92 0.0301 N, AHAEAEY] ¥
F7F W wbe 0.0175 Ne2 YEst ¢
Eo] F7184E g Aol FNEE & ¥
0030
0.025 - Freeshape
z‘ 0020 - Rectangular\
S oots
5 Hexagonal
L o010
0.005)
0,000

Fig. 5 Force comparison according to compression
rate at condition 1, 2, 3 (Okano viscosity, difference of
tool shape and initial particle array)
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Fig. 6 Simulation result of square array particles
behavior during compression by Condition 1-3
(Power law, /- =05, V. =0.5 m/s)
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