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Numerical Simulation of FSW and FSSW with Pinless Tool of AA6061-T6 Al Alloy by
CEL Approach

A. ghiasvand™”, S. Hassanifard?
! Ph.D. Student, Mech. Eng., Tabriz Univ., Tabriz, Iran.
2 Assoc. Prof., Mech. Eng., Tabriz Univ., Tabriz, Iran.

Abstract

Friction Stir welding (FSW) is a solid state technique that was invented to eliminate the limitations of
welding of aluminum alloys. In the present study numerical simulation of friction stir welding and friction
stir spot welding (FSSW) of AA6061-T6 aluminum alloy by pinless tool which has an embedded part with
same material of the workpiece was performed in four different diameters. The temperature peak generated
in the process was recorded for all simulation states and compared with previous experimental data for
validation purposes. It has been found that in the FSSW process, the heat generation and temperature
increase is higher than the FSW process, which is due to the Lack of transitional speed in this case and the
increase in heat in a smaller volume section. Investigation of the vertical reaction force of tool was
performed in FSSW, it was observed that if an embedded part in tool is used, the peak force is reduced and
the amount of this decrease will increase with increasing the diameter of the embedded aluminum section. In
the case of using d10 tool, the peak force compared to the d0 tool was about 10% lower.

Keywords: Friction Stir Welding; Numerical Simulation; CEL Technique; Aluminum Alloy.
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* Friction Stir Spot Welding
° Shank
® Pinless
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2 Arbitrary Lagrangian-Eulerian
® Coupled Eulerian Lagrangian
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o(10-6°c—1) 1.6
Cp (Wm-2K-1) 460
p (kgm—3) 7800
k(Wm-1K-1) 24.3
v 0.3
E(Gpa) 210
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T (°c) E (Gpa) v Cp (Wm?ZK?) p(kgm™) o (10%c™)
20 66.94 0.33 945 2690 235
100 63.21 0.334 978 2690 24.6
149 61.32 0.335 1000 2670 25.7
204 56.80 0.336 1030 2660 26.6
260 51.15 0.338 1052 2660 27.6
316 47.17 0.36 1080 2660 285
371 4351 04 1100 2630 29.6
327 28.71 0.41 1130 2630 30.7
482 20.02 0.42 1276 2600 31.2
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Temperature(c)

FSSW FSW
Tool Present Measured Error Present

work Temp [8] (%) work

do 449.3 430 4.4 386.21
d3 458.4 434 5.6 388.59
dé 471.8 455 3.6 403.43
d10 502.1 480 4.6 412.61
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