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ABSTRACT

Recently, smaller and lighter products have become of interest in industry applications that increasingly
demand thin plate joints of thickness 1.0 mm or less using friction stir welding. In this study, high frequency
spindles that run at 3,500-6,500 rpm are introduced for thin friction stir-welded plates. Weldability tests are
performed for the butt-joint method of Al5052-H32 alloy of 1.0 mm thickness under 3,500-6,500 rpm spindle
revolution with 250400 mm/min feed speed. An optical microscope was used to analyze the bid structure of
the welded zone and stir zone. The tensile-strength and hardness of the welded zone were then measured.

Key Words : Micro-Friction Stir Welding(O0| 32 O HFEH]), High Frequency Spindle(XFIIAEE), Al
5052 alloy(ZF 0| E&=), Weldability(Z7%]A), Thin Plate(2HEh
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Table 1 Chemical compositions of Al5052-H32

Mg Si Cr| Mn| Cu | Zn Fe | Al
26 | 025 025 01 | 01 | 0.1 | 04 | Bal

Table 2 Mechanical characteristics of Al5052-H32

Ultimate tensile | Yield strength Elongation
strength (MPa) (MPa) (%)
230 195 12

Table 3 Experimental conditions in FSW process

Conditions
Rotating speed(rpm) 3500, 4500, 5500, 6500
Welding speed(mm/min) | 250, 300, 350, 400

Parameter
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Table 4 Proper FSWed conditions through bead state

Rotation Speed Welding Speed (mm/min)
(rpm) 250 | 300 | 350 | 400 | 600 | 800
6500 0] 0] 0]0] 0
5500 O, 0] 0] 0] 0] 0
4500 O, 0] 0] 0] O] X
3500 Ol 0] 0] 0] X | X

Fig. 7 Bead state with (a) 3500rpm, 250 mm/min
(b) 3500rpm, 400mm/min (c) 6500rpm,
250mm/min and (d) 6500rpm, 400mm/min
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