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A Study on Friction stir welding Properties of Extruded Aluminum Panels for

Rolling Stock
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Park, Young-Bin Goo, Byeong-Choon Koo, Jeong-Seo
ABSTRACT

Extruded aluminium panels have been widely used for railway vehicle structures because of their light
specific weight and other merit. In the past, GMAW (Gas Metal Arc Welding) and GTAW (Gas Tungsten
Arc Welding) were mainly used to join aluminium panels. But recently friction stir welding (FSW) is widely
used. due to its lots of advantage. In this study aluminium A6005-T6 which are used for car body structures
was chosen. The influence of main parameters such as : pin rotating speed, welding speed, shoulder
diameter, pin length and tilting angle on mechanical properties was examined. Optical microscope
observation, micro hardness test and tensile test were carried out. Tensile strength of the stir welded plates is
74% of that of the base material.
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Table 1 Chemical compositions and mechanical properties of A6005-T6

Chemical composition (weight) (%)

. . others | others
Si Fe Cu Mn Mg Cr 7n Ti Al
(each) | (total

0.6-0.9| 0.35 0.1 0.1 0.4-0.6 0.1 0.1 0.1 0.05 0.15 |remains
Mechanical properties

Tensile Strength(Mpa) Yield Strength(Mpa) Elongation(%)
260(minimum) 240(minimum) 8.0
2.2 AU
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4 4.9~4mm, A o] 35mm= 7 7 v=A ALt &7 35 (Rotating speed), &HEE

(Welding speed)s vFZuHEEH Al o7 W= Table 29 2t}

Table 2 Friction stir welding condition for A6005-T6

Base Shoulder | Rotating Welding Pin Pin Tilting | Rotating direction
metal(mm) | diatmm) |speed(pm) | speed(mm/s) | length(mm) | dia(mm) | angle(e) | (tool / screw thread)
900 5
900 10
1200 5
1200 10 .
4.4 D15 1600 = 3.5 4.9~4 2 Right / Left
1600 10
1800 5
1800 10
800 5
800 10
1000 5 4.39
1000 10
16 012 2 0 4-3 | 2 Right / Left
1200 7 3.05
1500 5 ’
1500 10
1800 15
1800 20 4.39
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Fig. 1 Hardness distribution as a function of distance from weld center

in A6005-T6(vs. rotating speed, welding speed)
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in A6005-T6(vs. rotating speed, welding speed)
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