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A Study on the Piping Defect at The
Final Stage of Axisymmetric
Extrusion by Upper Bound Element
Technique

Jae-Chan Choi® , In-Keun Choi*”
Dept. of Mechanical Design Engineering, Pusan National University
Daewoo Precision Ind., Technical Center

ABSTRACT

The upper bound element technique(UBET) is used to analyze the final stage of
the axisymmetric forward extrusion. Kinematically admissible velocity field
involving curved surface of velocity discontinuity is assumed. The required
power to arise the piping defect is obtained and is compared with Aviture’s
solution at the same condition. Conditions for inception of the cavity and
development of the pipe are predicted. The internal radius of the pipe and critical
length of billet are also determined. Experiments are carried out for extrusion
with lead specimens to investigate the piping phenomena. The theoretically
predicted results showed reasonably good agreement with the experimental
observation.
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Fig 1 Kinematically admissible velocity field for the end of the stroke

Fig. 2 Extruded rods

Fig.3 Progressing piping defects (R=4)
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Fig. 4 Progressing defects and internal flow pattern (R=6)

Fig.5 Fully developedpiping phenomena for various extrusion ratios
(L/ROIO. 1 )
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Fig.7 Comparison of upper bound loads at the end of the stroke
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Fig. 8 Comparison of the theoretical and experimental extrusion loads
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Fig.9 Effect of extrusion ratio and friction factor on piping radius
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Fig. 10 Effect of slug length on piping radius at the end of the stroke
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