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In this paper, the effect of different workpiece geometries on the properties of welded Al-7075-T6 parts
in rotational friction welding process has been investigated by using experimental and finite element
approaches. Welding process is continuous drive friction welding. In this research, the samples diameter
was selected equal to 25 mm and the samples length was selected equal to 75 mm. The process
variables such as friction time (t1), forging time (t2), friction pressure (P1) and forging pressure (P2)
were assumed to be constant, whereas rotational speeds were variable and selected equal to 2000 rpm
and 2500 rpm. Three cylindrical parts with different cross sectional geometries were adopted as three
samples. Finally, to verify the accuracy of numerical analysis, the experimental and thermo-mechanical
simulation results were compared and good agreement was found between them. Since an experimental
test is a time consuming and a costly process, it was decided to obtain more results by using an
alternative method such as finite element simulation technique. Results of this study showed that
changing in front geometric of workpiece is an effective factor for tensile strength, length of workpiece
and generated flash in welded area and by changing this factor, properties of welded area can be
improved.
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Fig. 1 Rotational friction welding machine overview [1].
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Fig. 4 The welded samples.
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Fig. 5 The length of welded samples.
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Fig. 2 Geometries o welded samples.
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Table 1 Welding process parameters.

t(s) () P, (MPa) P; (MPa) N (rpm) Sialey]
15 3 40 20 2000 1zl
15 3 40 20 2500 2z

SRz sladiged cunin layiall 2 Jguzr
Table 2 The sample details in welding process.
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Table 3 Chemical composition of 7075-T6 alloy (wt. %)

Mn Mg Fe Cu Cr Al
0.1 2.87 0.35 131 021 885
- (ggoma) pobis plo yobe ple 20 TSI
- 0.14 0.03 594 0.17 0.38

Fig. 3 Three types of samples prepared for welding: (1) Simple
geometry (S-S); (2) Geometry with hole on the workpiece (F-F); (3)
Geometry with pin and hole on the workpiece (F-M)
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Fig. 8 The failure of welded samples
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Fig. 6 The tensile strength of welded samples.
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Fig. 7 The cross section of broken welded part in 2500 rpm.
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7 FRICTION WELDING FORCE
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Fig. 11 The relationship between the variables in continuous rotational
friction welding [1].
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Fig. 12 Axial Shortening of samples in experiment result and
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Fig. 13 (a) The results of finite element simulation, (b) The
experimental results.
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Table 4 The Johnson-Cook model coefficients for 7075-T6 alloy.
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Table 5 Material properties of aluminum alloy 7075-T6.
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Fig. 15 Stress distribution across the cross-section of three samples at a
rotational speed of 2500 rpm.
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Fig. 14 Temperature diagram of welded samples (simulation results).
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