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Abstract

The objective of this thesis is to study the effect of forming velocity and die angle in various
friction levels on hollow defect arising during the forming of hexagon-profile brass extrusion. The
analysis is done by using finite element method, and in the process, the extrusion limit diagram is
generated. The material in this study is 60/40 brass with initial diameter of 150 mm, length of 460
mm and area reduction ratio 97.70%. It is subject to 4 levels of forming velocity at 500, 1000, 1500
and 2000 mm/s with die angle of 30°, 60’ and 90’ in 6 friction levels of 0.05, 0.1, 0.2, 0.3, 0.5 and
1.0 respectively. According to the finite element analysis, hollow defect is found in forming due to
an increase of 3 factors; i.e., forming velocity, die angle and friction, to the extent that inhibits the
free flow of material into the die orifice, causing high stress in the material content and, ultimately,
the undesirable hollow defect. When the three factors are reduced, however, the material then flows
through die orifice more easily, and the stress in the material content is reduced. Based on the
relationship of forming velocity, die angle, and level of friction, related extrusion limit diagram can
be generated to help avoid the condition of hollow defect in the work piece by choosing proper

forming velocity, die angle and levels of friction within its configuration.
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