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Table 1 Chemical compositions of aluminum alloy 6082 ( mass fraction/% )

Si Fe Cu Mn Cr 7Zn Ti Al
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Fig.1 Diagram of distributed feature points on the workpieces
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Fig.2 Temperature-time curves of feature points
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Table 2 Peak temperature of feature points with different dis-

tance away from weld seam center
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Peak temperature near upper and lower shoulder

Table 3

Peak temperature/ C

Temperature- 2mm from upper 2mm from
measuring shoulder lower shoulder
points Advancing Retreating Advancing Retreating
side side side side
CHO1 426 425
CHO5 485 482
CHO2 369 411
CHO6 482 456
CHO3 367 419
CHO7 408 466
CHO4 399 413
CHO8 417 469
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Fig.4 Temperature distributions at advancing asft

retreating sides
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Fig.5 Temperature-time curves at different welding speeds
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Temperature Ei€lds in 6082 Aluminum Alloy
Samples Bobbin-Tool Friction Stir Welded

LI Jing-yollg', ZHOU Xiao-ping', DONG Chun-lin>, DONG Ji-hong’

(1. Advanced Welding Technology Provincial Key Laboratory, Jiangsu University of Science and Technology, Zhenjiang 212003, Jian-
gsu, China; 2. China FSW Center, Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: By applying thermocouple temperature measurement technology, the temperature curves of feature points in 6082 aluminum
alloy samples bobbin-tool friction stir welded were measured, and then the characteristic of temperature distributions in different areas
of welding samples were analyzed. More heat is created during bobbin-tool friction stir welding ( BTFSW ) because of the double
shoulders, and very different heat elimination conditions compared with traditional friction stir welding ( FSW). So the faster welding
speeds were applied during bobbin-tool friction stir welding led the obvious differences between the temperature distributions of BTFSW
samples and that of FSW samples.  The BTFSW process is divided into the acceleration stage and stable stage. At the first stage, the
temperature near the beginning end of samples increased slowly along with the welding speed rising. While the welding speed reached
the stable data, 400mm/min, the temperature of the subsequent feature points increased rapidly to the peak temperature while the tool
arrived near them. Under the same welding condition, the temperature near the lower shoulder is higher than that near the upper shoul-
der, and the temperature at retreating side is higher than that at advancing side. Increasing welding speed, the peak temperature of
each measurement point is lower and lower. With the temperature measuring point away from the weld center, the effect of welding

speed on the temperature distributions is gradually weakened.

Key words: Bobbin-tool friction stir welding; temperature field; 6082 aluminum alloy





