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Thesis Title: Effect of FSW Stirrer Geometrics on AA6063-T1 Aluminum Alloy Butt

Joint Properties
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ABSTRACT

This thesis studies the effect of friction stir welding parameters such as tool pin profile on
joining properties of AA 6063-T1 aluminum alloy pieces. Six different pin profiles (cylinder with
smooth surface, cone with smooth surface, cylinder with tapered surface rotating clockwise, cylinder
with tapered surface rotating counter-clockwise, cone with tapered surface rotating clockwise, and

cone with tapered surface rotating counter-clockwise) were used to fabricate the joints

During this study, a rotational speed of 2000 rpm and seven feeding speeds ranging from 50
to 200 mm/min (a 25 mm/min increment) were used to fabricate the joints. The work pieces were
horizontally set, and the rotational axis of the tool was tilted 2 degrees from the vertical axis. Tensile
strength and percent elongation of the joints were measured using the root bend test. Microstructure

analysis of the joints was performed using Scanning Electron Microscopy (SEM)

From this study, the following results were obtained. We found that only four (out of six) pin
profiles are suitable for making joint via friction stir welding process because the joints formed using
these pin profiles have tensile strength and percent elongation higher or equal to those of the original
AA 6063-T1 aluminum alloy pieces with no joint. The four pin profiles are: cylinder with tapered
surface rotating clockwise, cylinder with tapered surface rotating counter-clockwise, cone with
tapered surface rotating clockwise, and cone with tapered surface rotating counter-clockwise. Among
these, the tool pin having cylinder with tapered surface rotating counter-clockwise profile requires a
slower feeding speed than the others to form high quality joints, and is considered to be the most

suitable pin profile for use in the friction stir welding process. The highest tensile strength of 162.08



MPa and the highest percent elongation of 26.07% were obtained from the joints formed using this

pin profile with feeding speeds of 100 mm/min and 75 mm/min, respectively

Keyword: Frictions stir welding; Butt joint; Aluminum alloy; Welding speed
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2.12.1 auianienavesegiiloundn AA6063-T1 ©198991N10NA15 ASM  Metals

Handbook Volume 2 aauaadluaisian 2.5

2122 @runaumunaiivetogiifioundn AA6063-T1 8199991010NA15 ASM Metals

Handbook Volume 2 aauaaaluaisnai 2.6

2.12.3 n3suABnaNuSeuvetegiifioundy AA6063-TI 8198991018NA15 ASM

[

Y Y Y
Metals Handbook Volume 2 Tagaiuuao 3 YUA0UAIL
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QU

M3 2.6 AUTANNNVOIDYUINBUNAY AA6063-T1 [20]

Temper Tensile Strength Yield Strength Elongation | Hardness
MPa ksi MPa ksi eddud) |  (HB)
o 90 13 48 7 25
T1 152 22 90 13 20 42
T4 172 25 90 13 22
T5 186 27 145 21 12 60
T6 241 35 214 31 12 73
T83 255 37 241 35 9 82
T831 207 30 186 27 10 70

MINN 2.7 AIUNANNIUANVDI0QUIHBUNAN AA6063-T1 [20]

FIANaY Mg Mn Fe Si Cu Ti Zn Cr
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