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FEM Method Application for Extrusion process and Product improvement

I.H. Bae, J. M. Lee(Precision Mech. Eng. Dept. PNU}, B. M. Kim (Mechanical Eng. Dept., PNU)

ABSTRACT

It have been proceeded that research of analysiz of extrusion process using porthole die. recently it 1z performed partly

through the finits element method in the non steady state that design wariables. The subject of this research is integrity

improvemesnt of spsaker body which iz being produced by porthole dis sxtrusion in my country. Extrusion load of spsaker

case, and welding pressure of billet in the charber are estimated by the means of rigid-plasticity finite element method. And

then extruzion of trial was performed to estimate the validity of FE analysis.
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Fig. 1{b} Constructions of redesigned die zet
Fig. 1 Constructions of porthole die set for speaker body
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Fig. 2 Billet geometry associated with the porthole die

Fig. 3 Initial meshes of the billet, container, die and ram

and cross-section of dis bearing
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Table 1. FEM simulation data for Porthole dis extrusion,
Extrusion condition walue
Material of billst Als061
Material of tools ATSTH13(5TDEL)
Ram speed 4 mm/s
Initial Temperature of tools 430 °C
Initial Temperature of billet 460 °C
Friction factor (m) 0.6
Dimension of billet $ 1752 h250 mm
Reduction in area (%) 94.56

23 &3 sy AN
Fig. 4 & ¢4 ¢34 &4 4542 Jegd &

2HE-2E23 342 e Aolt T oA 2
3 RS @ 2230 met £9% A29F 34

=
=

Qe A8AE tels] 3% AEaadel
Sotons HE B 22 % F Aok B8 2w 44
9 2He] 2237 §L 1 ot Bt gen
e 292 94 e 4¥oz Aadd 20
B AW BRI YA E BE GFE e
= 7129 Bl S O FAR YEFE dEd
¢ % & Aok g AEBe] B WA 4o

=
289 2o @wdel § @ol Yoid Aoz A=
et
]
Pl
i W Baslengnesd s i
= I uﬂ
T 2
é =] -h“
— e
g " ,J
= J
e -
’ b L a3 T B e otwr iy me

By igmlie semiersd 4 e ¥

Fig. 4 Block diagram of multi-rmodal chattsr model
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Fig. 5(a) Existing die Fig. 5(b) Redesigned die
Fig. 5 Normal pressure
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Fig. 6{a) Croszs-section

Fig. 6{b) Surface of product
Fig. & The extruded speaker bodies in existing die and

redesigned die
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Fig. 7{a) existing die
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Fig. 7{b) Redesigned die
Fig. 7 Roughness profile of extruded speaker bodies

Fig. 8(a) Existing die Fig. 8(b) Redesigned dis
Fig. 8 Microstructures of welding area (z100)
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