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ABTRACT

A direct cold extrusion process is a favorable method of extrusion technic used by different
kind of materials such as aluminum, lead, copper, and iron. Die design, lubricant, forming speed, and
materials are the main variables affecting finished work, especially the lubricant which has the most
influence on the quality of finished work. The Finite Element simulation used in analyzing metal
extrusion can correctly aid in the design of the die.

The purpose of this research is to study the influence of lubricants on finished work done by
direct cold extrusion of aluminum based on Finite Element simulation. The grades of aluminum used
in the analysis are 1100, 2011, and 6063. Initially, the test was done by the compression ring test in
order to find friction coefficient of the extrusion process by 3 kinds of lubricants: coconut oil, soybean
oil, and mineral oil as well as non-lubricant extrusion process. The friction coefficient found during
the test will be used in the Finite Element simulation for the direct cold extrusion process. The
simulation will also analyze extrusion force, material flow behavior, and stress distribution. The result
of Finite Element simulation will be compared with the real experiment.

The Finite Element simulation found that types of lubricants and die angles have the most
influential effect on the direct cold extrusion. Lubricants showing the least extrusion force are mineral
oil, coconut oil, and soybean oil accordingly. The die angles giving the least extrusion force are 20°,
25°, and 30° accordingly which conform to the experimental result. Additionally, the friction

coefficient of lubricant effects surface roughness of finished work.

Keywords: Finite Element simulation, friction coefficient, lubricant, direct cold extrusion
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