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Abstract
TE 164830
Finite Element (FE) method has become more influenctial in analyzing and solving
metal forming problems from the beginning of punch and die designed up to setting the
appropriated surrounding constrains in the deformation processes. Obviously, this
applied technique of simulation has saved time, labor, and cost because the trial and
error processes can be much reduced. In this research, the study of forward extrusion
process of titanium alloy; TiAl6V4, was considered by using a commercial FE program;
MSC. Marc 2003. The parameters that were investigated in extrusion process were die
angle, 20, and area reduction ratio, €4, while Coulomb friction coefficient,y, between
workpiece and die was assumed to be constant according to the result from compression
test. The billet had initial diameter of 24.8 mm. and length of 35 mm. The area
reduction ratios in the forming process were varied from 30 to 90 percent and the die
angles were varied from 30°to 90°. The punch and die in the simulation were assumed
to be rigid, which neglected small effect of elastic deformation in order to simplify the
process. The material property was assumed isotropic, behave according to constitutive
equation of power law, and deform rigid-plastic, which followed Von Misses yield
criterion. In case of heat that had generated and dissipated between the workpiece and
die in the extrusion process, they have little affect to the change of material property. In
order to simplify the process, the effect of heat transfer was neglected. Thus the process

was assumed to be done isothermally at room temperature of 20° C.
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From the simulation results, the suitable conditions extrusion processes of TiAl6V4
were obtained. The approximated prediction for the process condition with defect-free
products in the central axis was obtained by using hydrostatic tensile stress and
maximum principle stress. The predictions result, which was compared to the analytical
result of Avitzur, had shown a similar trend and good correspondence. The safe
condition for extrusion process was obtained, when the die angle was small and the area
reduction ratio was large. Thus by increasing in the area reduction ratio had caused an
increased in hydrostatic compression stress, which retarded the occurrence of damage in
the central part of the workpiece. In contrary, the increasing in die angle had caused an
increase in hydrostatic tensile stress in the central part of the workpiece, which hasten
the occurrence of damage. Thus at large die angle and small area reduction ratio, the
extruded products were obtained with defects in the central part, which caused by high
hydrostatic tensile stress. The forming limit diagram was obtained from this simulation,
which provided a useful information and preference for eased of operation in extrusion
process with defect free products. Furthermore, these data were considered as
additional information in the research and development for the designed of punch and

die in the production of forward bar extrusion processes.





