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Abstract

The aim of this study is to investigate the effect of rotary frictional welding process variables on microstructure,
mechanical and physical properties of copper-aluminum dual-tube pipes. For this purpose, using a thermosetting
friction welding machine, a copper pipe (99.44% purity) with a similar diameter aluminum tube (1050), was welded in
three different conditions with different friction pressures and forging, and then by metallographic, hardening and
microstructural testing it placed. The results of this study showed that with increasing friction pressure from 10 and 15
Bar respectively, intheinterconnected phase, fuzzy interclassmetal samples were created and caused a great lossin the
deformation percentage and tensile strength of the interconnected sample. Also, with the reduction of frictional pressure
and theremoval of forging pressuresdown to 5 Bar, thereis no proper bond between the two samples and formed in the
interface between porosity and cracking. The most suitable result for the microstructure, mechanical and physical
properties of the samplesisin tubes with an outside diameter of 15 mm and an inner diameter of 10 mm, for samples
having afriction pressure of about 10 Bar and a forge pressure of 15 Bar. The presence of intermetallic Al-Cu phases
such as CuAl,, dueto higher eectrical resistanceand ceramic nature, increases the electrical resistance of the joint and,
on the other hand, the presence of cracks and pores has reduced the flow rate and eventually increased electrical

resistance of the samples.

K eywords:. Rotary frictional welding, Tube sections, Aluminum-copper joints.
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