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Mechanical Properties and Microstructure on Dissimilar

Friction-Sti-Weld of Aluminium Alloys
Min-Su Han' - Seok-Ki Jang1

L ¢ o) FFF YFvFE FF 6061-T6t &FrlF & 5083-09 &4 &) miawnt &3 7)
&g AMEETh sEuNt S5 olF HEFd tste JAA 54, Ax 2 2HWEE AT
SRAAM NAZRELE FX Zo X &FrjF FF9 T A EE A zH o] F83 WP
2 Zg3t. olF EFuw TFFol WA S B o] gk 55 ol FAUTh mlA A A
AN FASA o] FFHF AFF 7ol BEEHA AU 6061-T6 & D TH A
249 2dsly] T3t B =29 723, dde] e A -4 Al 6061-T6E ¥+
Agureke] MR Zol, Al 5083-0& 3 o YA, ol$4%E 124 mm/min, 1250 rpm®] 3+
o] 3A, 5 mme ZFE A, 45 mme ZFE Zo], 20 mme]| FFoA7, 2°9 F+ A o]
o} oju) £FA e HAWAFAEE 231 MPaolly, FEAE=E 121 MPas Jehi i

FAlo] : RIS 1 F AR F olF, g2 &

Abstract: Dissimilar joining of aluminum 6061-T6 alloy to aluminum 5083-O alloy was
performed using friction-stir welding technique. The mechanical properties, hardness,
macro- and micro-structure on dissimilar friction-stir-weld aluminium alloy were
investigated. Mechanical properties of the weld mainly depend on which Al alloy is
placed at the retreating sides of the rotating tool respectively during dissimilar
friction-stir weld because the microstructure of stir zone was mainly composed of
welded Al alloys of the retreating side. Onion ring pattern was observed like lamella
structure stacked by each Al alloy in turn. It apparently results in defect-free weld zone
that traverse speed was changed to 124 mm/min under conditions of tool rotation speed
like 1250 rpm with 5 mm of tool’s prove diameter, 4.5 mm of prove length, 20 mm of
shoulder diameter, and 2° of tilting angle. The 231 MPa of ultimate stress and the 121
MPa of yield point are obtained about the friction-stir-welded Al 6061-T6(AS) to Al
5083-0O(RS).

Key words: FSW (Friction Stir Welding), Retreating side (RS), Advancing side (AS),
Dissimilar, Lamella
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Table 1: Chemical compositions of Al 6061-T6
and Al 5083-O (Wt%)

Alloy Cu Si Mg Zn | Mn Fe Al
5083-O0 0.08 0.18 5.32 0.05 0.64 0.25 Bal.
6061-T6 0.35 | 0.60 | 1.22 0.04 | 0.08 | 0.66 | Bal.

Table 2: Mechanical properties of Al 6061-T6 and

Al 5083-0

Alloy | Max. Tensile Yield Elongation |

Strength, MPa | Strength, MPa %

5083-0O 340 168 29.1 86
6061-T6 328 278 17.4 112
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Figure 1: Stress strain diagrams for dissimilar
friction-stir-welded specimen of Al 6061-T6(RS) and
Al 5083-O(AS)
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Figure 2: Stress strain diagrams for dissimilar
friction-stir-welded specimen of Al 6061-T6(AS) and
Al 5083-O(RS)
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Figure 3: The micro vickers hardness profiles of the
transverse cross-section welded zone perpendicular to
the welding direction of the dissimilar weld for Al
6061-T6(RS) with Al 5083-O(AS)
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Figure 4: The micro vickers hardness profiles of the

transverse cross-section welded zone perpendicular to
the welding direction of the dissimilar weld for Al
6061-T6(AS) with Al 5083-O(RS)



9

i=]
5
s
a

3

%
¥

Z

3

O;
=

-
l

=]

b2 SR b Ho

o =4 e 4 ~
Aoz Atgdr. (c)°] 717

L

Bogohde AlG061 -T6E
o whel tjek 30 ~ 40 u

ol %l

A

s

x4
ghE &

©

zF al

CRERR
1

o] dojut ZAH wid el wahr} 4579

E

2 v}
= A
g

(6ml HNOs+ 3ml HCl +6ml HF + 150ml

Hz0)ell %9
Suf A z=ohsh w3t

pmAEe] =272

s
)

A

=
Al

foll ek
A 717

A

FolrEae 48

[e)
=

TY
ol 4

©

=]
T

ool A #L A

HE o meEbA 7] Al e ol

e

HA

FSwH e]
%
Ck
e
g W

[ex]
=
=

3}

)

5+

+d

o

o2 AR HEUH9].
1250 rpm, 124 mm/ min¥}

500071 <& 3}

i3

}

Fod=rell @A glo] Al 5083-O%
ko]

Al 6061-T6
gel 9]

= 6000A1FE ZollA 3= A

_CH

i

3|
o]
B
3

=

=

1
7}
jrd_
7AYol

o 1174
Ql
3

L

Rz

1 =
ny

N

=
54
&

Ad

A

of AEst A4 Ae gk 56 Hy
7S

Il A Ay

&
<
-
=]
2]
=1

sl
Al 6061-T6@ %9 ey

3} 37k
&

kviel

ful

s

6061-T6

R
L

ol A

o

~

(e)o] Ly

Aol u

Asick. (d),
el 7]

K4
|
{0
I
7ol
Kl

]

H

1 mAlR 27

0|

oo
T(11-12]0 <

o

L

L

S
AN

Figure 5% vHzuyt S 4 Ho = o]FQ Al 9

2242 tehdc Al6061-T6RFS F

3wl v}

B

be

w

w2 3o
A

LN (d),
2l
A_od A

hal

atA m At

ek 7174

1 @A

=
=

A7 2

o} Al5083-O

p

o
FxAS Zte

A Al6061 -T6%=2 dAdaFe = 80

Al5083-O &3 Al6061 -T6F=E°] wi=

Holn,

=1

T
Nr

=

,2011. 1/ 79

3

Supgl A Lol gaka 4] B Al

i

o
o

st AEjolA

=]

T

o] 1}

2

HA B

©

noln 21y

A S
OO]—E

o
2
Rl

=

|
Figure 62 5083-O0& Hxl5el 91X

3

A
YolH(an annual ring) 2oz Al5083-0 ¥

=57 Al6061-T6HsE°] wh= Hi

<



80 3l

Al50830
Retreating side

(b)
Figure 5: Macroscopic overview of the cross section
of dissimilar friction-stir weld of Al alloy
respectively; (a) Al6061-T6(AS) to Al 5083-O(RS)
(b) Al 5083-O(AS) to Al 6061-T6 alloy(RS)
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Figure 6: Photographs of (a) macro-structure and (b)
micro-structure of dissimilar friction stir weld with
Al 5083-O(AS) and Al 6061-T6(RS)
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Figure 7: Photographs of (a) macro-structure and (b)
micro-structure of dissimilar friction stir weld with
Al 6061-T6(AS) and Al 5083-O(RS)
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