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Development of Monitoring Process of Friction Stir Spot Welding of Aluminum Alloys

using Acoustic Emission

Yong-Wook Lee, Hak-Chun Lee, Jong-Whan Park, Kyu-Yeol Park,
Sung-Tae Hong and Jae-Hyun Hwang
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Fig. 1 FSW machine

Table 1 Experimental setup

Item Specification

. . Manufacturing Technology, Inc
FSW machine (Fig. 1) Model: RM1A-0.7

Tapered scrolled pin (root
diameter 5.5 mm) with
1°concave shoulder (tool steel)

FSSW tool (Fig. 2)

Chl: PAC-R1b5a

AE sensor
Ch2: PAC-R15a
Preamplifier PAC-2/4/6
AE research tool PAC, PCI-2
AE software AEwin

Table 2 Chemical composition of 5052-H32 Al
alloy (wt%)

Al Si Mn Mg Cu Cr Fe 7n
alloy
5059~ less | less 90~ less | 0.15 | less | less
132 than | than 58 than ~ than | than
0.25 | 0.10 ’ 0.10 | 0.35 | 0.40 | 0.10

Table 3 Mechanical properties of 5052-H32 Al
alloy

Tensile strength| Yield strength | Elongation | Hardness
(MPa) (MPa) (%) (Hv)

230 195 16.67 7

REEEE - BRAEERE 552845 5%, 20104 10/

Fig. 2 FSSW tool

350mm
i @ 50mm
]
20mm
: — 4
I T I TSmm
50 mm

N

(c)

Fig. 83 (a) FSSW set-up for 5052-H32 Al alloys,
(b) a schematic of AE measurement
set-up, and (c) location of AE sensors
during experiments
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Table 4 Process parameter of FSSW 350004 A+ pin contacts the top .
surface of the bottom plate
. . 300007 > Surfce e e ha
Tool rotation Clockwise = SW
Z 250009
G.)
Tool speed(rpm) 750 £ 200001
~ 150001
Tool depth (mm) 4.35
10000 A
Operation of FSSW Position control 50007
O 1 2 5 4 567 8 5101112131415 16
Time (s)
Table 5 Parameters for AE signal recodin; . .
& & Fig. 4 A Z-force during FSSW of 5052-H32 Al
o | P | same Analog Filter alloy as a function of time
Channel resho Amp Rate
(@ @ | oaspg) | OV | Ueeer
(ki2) (M) 100
1 45 40 1 1 3 9 5 ¢
90
2 45 40 1 1 3 85 M
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Fig. 5 AE Amplitude during FSSW of 5052-H32
Al alloy as a function of time
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Fig. 6 Strain-stress diagram of Al 5052-H32 at
various temperatures
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