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Finite Element Analysis and Experiment of Combined
Extrusion in Semi-Solid State

Jae Chan Choi, Joon Hong Park and Byung Min Kim

Abstract
Many products related to automobile and airplane industry have been manufactured by semi-solid
forging. In this paper finite element analysis of product by combined extrusion in semi-solid state was
performed and its experimental verification using A356 was conducted. Distribution of solid fraction
was analyzed and compared with the experimental microstructure in the product. In addition, distrib-
ution of temperature in the product was analysed by finite element method.
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Fig. 1 Finite element mesh system for combined extrusion
of semi-solid material

(a) stroke=52mm (b) stroke=75mm

Fig. 2 Distribution of solid fraction by finite element
method

Fig. 3 Schematic drawing of die set for combined extru-
sion of semi-solid material
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Fig. 4 Photograph of die set for combined extrusion of (a) photograph of initial billet(left) and vertical section of final
semi-solid material product with 400 C in die temperature
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(b) product of 200C in die temperature
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(c) product of 400 C in die temperature
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Fig. 5 Photograph of product by combined extrusion in
semi-solid state

>
ey
T

&
-,
N
o 1o o o
o
al
I o rob
o
e ofy
lo
A
1
i
v

ao
dz
i}
fiaA
e
]
o
ox
oft
_O'l"
424
|d]

5 AlFe Holgro g Addte w22 #Ust
=H, Fig.63 2.

oL 2 ox

T b

316 / 822471283 X| /4184 A3, 19994



Fig. 6 Microstructure of vertical section of combined extrusion product in semi-solid state with 400°C of die temperature
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