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Fig.1 Schematic of lap joint configuration
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Fig.2 Mesh generation of finite element model
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Table 1 Thermophysical properties of 7075-T6 Al alloy

W T/°C HeBE C/(J kg K) MEHKEK/(W-m'-K')
25 835.4 114.8
100 897.0 128.4
150 916.3 135.7
200 974.0 142.2
300 10125 152.7
400 1128.0 160.8
500 1205.0 166.7
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Fig.3 Temperature field and temperature evolutions at pre-heating stage
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Fig.5 Temperature history plots of researched points along thickness direction of welding spot
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Fig.6 Temperature history plots of researched points along parallel direction of welding spot
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Numerical Simulation of Temperature Field During Refill Friction

Stir Spot Welding

CHAI Peng'”?, ZUO Yingying’, CHEN Kepeng’, QI Bojin', JI Shude’
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China;
2. AVIC Manufacturing Technology Institute, Beijing 100024, China;
3. College of Aerospace Engineering, Shenyang Aerospace University, Shenyang 110136, China)

[ABSTRACT]

According to the joining mechanism of refill friction stir spot welding, reasonable temperature field is the

basis of obtaining joints with high quality. Based on the characteristics of refill friction stir spot welding process, a finite
element model was established by the finite element analysis software MSC. Marc. The rightness of this model was verified
by the temperature measurement experiments, and then the temperature field of 7075-T6 aluminum alloy during welding
was investigated by numerical simulation. The results show that at the pre-heating stage, the peak temperature increases
rapidly and then slowly with the increase of friction time, and the value reaches a stable one at about 8s. At the welding
stage, the peak temperature is located at the center of bottom surface of the sleeve, and the maximum value is obtained
when the sleeve is retracted for 1s. Increasing the rotating speed of stirring tool can increase the peak temperature during
welding.

Keywords: Refill friction stir spot welding; Finite element model; Numerical simulation; Temperature field;

Rotating speed; Friction time
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