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An Experimental Study for the Loads and Flow Patterns with the Change of
Process Conditions in Flat Die Extrusion of Square-Bars

Dong Kwon Kim, Young Deak Kim, Won Byong Bae and Young Ho Kim
Abstract

It is very important to obtain the knowledge of loads and flow patterns in most processes,
because these information are the fundamental data of die design and process design. The
objective of present study is to investigate loads and metal flow patterns for various process
conditions in flat die extrusion of square-bars from circular billets. For analyzing the metal flow
patterns of the billets, photo etching is used on sections of split specimen. From this method, metal
flow patterns are analyzed for various area reductions, friction factors and punch stroke through
the process from initial-stage to final-stage. Experiments are carried out with hard solder billets
at room temperature.

Key Words : Flat Die(33), Square Bars(3A}z}3z1), Photo Etching(# & of#&), Dead
Metal Zone (¥]f-35-2d %)), Initial Stage (%7]5}4]), Final Stage (2ZA])
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Fig. 1

Assembly drawing of the manufactured die set
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Fig. 2 Schematic flow chart of the UTM

Fig. 3 A general scheme for the deformation model
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Fig. 14 Piping defects for the change of area reduc-
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Fig. 15 Comparison of piping defects between axisym-

metric and non-axisymmetric extrusions(H. R
=92%, R. A=45%, @ round, @ square)
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