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A Study on the Plastic Flow for Porthole Extrusion
with Mandrel

H. J. Lim and C. H. Han

Abstract

In this study the plasic flow before welding stage in the cahamber is analyzed by FEM and
experiments during the porthole extrusion process. The analysis is concemned with plastic flow in the port
and welding chamber of rectangular hollow section extrusion through the porthole die with mandrell.
Numerical simulation by finite element code to investigate the plastic flow is discussed for both tapered
inlet and straight inlet chamber. To visualize the flow in extrusion process split dies and punches are
designed and manufactred by wire EDM. Experiments are carried out by using the plasticine as a model
material at room temperature. The theoretical predictions are reasonable agreements with experimental

results in the welding lines and the deformed profiles.
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Fig. 1 Schematic description of a porthole die for the
tube extrusion process

gold JHL RelFn FekrEd BA A9S Sl
z3712 Bt

FEMSI e 24713814 Axedole] 02 SFTCY

DEFORM 3DE A}H8-3ich

2. o] 23N

21 siM 2

2 AFoAe Fig29t #ol AANAEA 4EA dB
of AAL 9E Type 13 $l=el AL Qe Type 2
T 2¥E gatoz ANsyt

A gIHe zeste) FIFA XTEE ol
AL 1/4 A4S JlRer Sy oz MYt
¥ £E& 16mm/secE AT 2AE TTLEA AR
2 $E5¢¥(Flow stress)¥ A w4 (Shear
friction factor)e 42 3 Th

0=0.15e""MPa , m=0.7 (1)

AaEe Z2HAE, TEE tio], #x B Adelv:
Az AR v (Mesh)sE Surface 4000 w4
& UFAd.

Fig. 2 A top view of porthole die
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Table 1 Extrusion condition

Condition value

Billet material [Plasticine( ¢ 39.5 % H40mm)
Tem. 201 C

Ram speed  |1.6 mm/s
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Stroke fmm]

Fig. 3 Load curve of FEM analysis
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Fig. 4 Grid specimen extrusion
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Fig. 5 Welding lines in welding chamber by FEM and experiments
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