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Evaluation of Friction Spot Joining Weldability of Al Alloys for Automotive
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ABSTRACT
joining parameters such as tool rotating speed, plunging depth, and joining time on the joints properties
were investigated. A wide range of joining conditions could be applied to join Al alloys for automobile
without defects in the weld zone except for certain welding conditions with a lower heat input. For sound
joints without defects, tensile shear strength of joints was higher than acceptable criteria of tensile shear
strength of resistance spot welded joints for aluminum.

In an attempt to optimize friction spot joining process of Al alloys for automobiles,
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Table 1 Chemical compositions and mechanical properties of
Al6061-T6 and AlS052

Chemical composition (weight)(%)

Mg| Si | Cr |Mn| Cu | Zn | Fe | Al

Al 6061 | 1.0 | 0.7 | 02 | 015 | 02 | 025 | 0.7 | bal

Al 5052 | 26 |025 (02| 01 | 01 | 01 | 04 | bal

Mechanical properties

Tensile oo Yield
Strength(MPa) Foyaininl: Strength(MPa)
Al 6061 289 10 241
Al 5052 24 4 17

22 Ayl

FS] AEAL Fig. 19]A Hole ulg} o]

= 177 =



200545 =X St=wtEOls| YHE=F, 200604 63, M2

KWS 2005-Spring

= HAR4Y HE Eo] F
A3 F3Toz AT AFT ALY
g8 TAAA B AHT ZAE AN
I F 498 B JFT EAA &4 /Y
o] WA=} FFo] o]Fo}?

dFuE A di$ FF 49 FS] FA
£ o] &3ld FHAA F, AEE E9 FAS=
(rotating speed), H#AIZt(joining time), &<
AFd Zol(plunging depth), £2 #AY T& H
3AA Aol flv AdT JAFHEE 1A 3}
At AFT AFHEY A FF= S o
AR #F 2 FHS As5E Do #H
< 3 oS 4 4 ¥ 3 )RS AL
3o AR 23S #ASAG.

E @S HFgR diEte JAFH S4S
B7retz]l fleted BEAH(0.3kef, 2sec) R AA
AgAFgE AAEAT JAEE AZAGAE
JIS Z 3140 7+ A g5 A|AS AFste A
o, uA 2AF 5AL FAvH o &
3l mAZFHS BHEFCH, SEM(Scanning
Electron Microscopy)< °©]&3ld sgd-g #&
3l ZF AEY A B4L EDX(Energy
Electron Microscopy)E A3}t

HAAZ 2R 3 s}

Withdrawal

Stirring

Pluriging

Fig 1 Schematic diagram of friction spot joining

process
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Fig 2 Macro and microstructure feature of FS joined
(Al 6061, 2500rpm, 2656N, Bsec, 1.4mm)
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Fig 3 Vickers hardness profile of FSJ Joint of Al6061
in cross section
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Fig 4 Comparison of tensile shear strength of RSW
joint and FSJ joint
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Fig 5 SEM micrograph of friction spot joined in Al
5052 and Al 6061 joints
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