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Table 1 Mechanical properties of base metals.
(a) 6061 Aluminum Alloy

Tensile strength Elongation Hardness
(MPa) (%) (HKO0.05)
320 9.46 120
(b) SPCC
Tensile strength Elongation Hardness
(MPa) (%) (HKO0.05)
321 37.9 133
Table 2 Welding conditions.
Rotational speed N (rpm) 800, 1200, 1600
Welding speed VvV (mm/s) 2,4,6,8
Tilt angle 6 (deg.) 3
Amount of offset L  (mm) 0~06
SPCC < L A6061

< Weld interface

Fig.1 Schematic illustration of
amount of offset (L) of tool.

Mechanical properties of 6061 aluminum alloy/SPCC steel

dissimilar butt joint by friction stir welding
Shunpei OOMACHI,Mitsuteru NOMOTO and Kazuyoshi KATOH
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Fig.2 Macrostructures of joint. (N=1600rpm,V=8mm/s)
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Fig.3 Results of tensile test.

V3R E 2RO D3RR HR SR O A T 1 A
AR Bl LT/ R, 2kt n—7
I ORI LR L L, #EE R iciTbh T
DN R E AT B ATz,

Fig. 31285 J71M) & FEELIZER L L 7238 i D5 |
B A TR, A7y P EmOSE T
SRR S IR EZ TR L, 4 7€ > &0, dmmD
SN e AR Uiz, T EIAl#E$51600pm, H25
HESm/s, A7 & > b 0. 4mm D S T fiE
203MPaDAEAMF BTz, A7 v hEDR/INT L
59 T H [A[H5E800rpm, B2A 8 A 2mm/s ClE6061
BT v —T INEFRI & 7= HALIE T ORI
D% < B B, T E[EHEREL1600rpm, 2518 5
8mm/s Tl 26 < DRI E COMMrCh 72, =
NoHDZENBA Ty NEIFL=0. 4> &
HT L 7=

3. 2. A7ty bE—FL LI-EZER
®a

EFAMBUT N IR X 72 OS24 CHIR O
FARDGR 7=, T RPMEHS00rpm DTl



(@) V=2mm/s

(b) V=8mm/s Amm
Fig.4 Macrostructures of joint. (N=1600rpm)
BRI EE OEE N AP SIMR OFEAR O 238k )
L, 130 3ASIcZ < FAE LT
Fig. 4\ R BT i EAR AR 2~ 3. 5RO
AR EARRIZZRD B, 6061542 ESPCCH
DR OIRIEDSBIEE S VT, Z O 1T T EEHR
Fonsmm < HELBE LRV T L Y IREEPHIZER
D BT, BEEHEE DIR G TIE6061 440D
FERROTREN L& 2723, AR FICBIER SN D A
=AY o THBER S N0l
Fig.5 | Ak FAIr AR Hh SR 15 S a7
DSR2 . 7 0 — 7 O R % Fig.5 Microstructures of joint.
AL, ZAUT TR O & B2 5 DK 6003 ' * ' R
TITHAN LV BTE L 72 0, BRI B OMLRR so0f SP¢C ' AGOST
T —7 ORI & 0 LR L. T | o veemms |
BRHAE ) < BEAREE AR WS CIERERIC
R 2RO FREN YK & < 6061754 & SPCCHADIE
TELTDIRBA 2 L, 26 I 3P RED 8D &
iz, Z ORI E OHAINI AL 72
Dl AR LT ol , .
_ B 20 10 0 10 20
Fig.6 Ak TR MR ISR ORE S 5347 &7~ Distance from weld interface / mm
. 6061 21T BRI 44 D e ooy outons of ot
DT DAV, eI EE DA R LS .
VIR L7=. SPCC Sl Cl 3Rk DORHIN kAR &
AUT IR TR L SF8D DAL, BUEERH Tl
A U7, TRARERBL R TR SRR
HiEE D% < 5B BT S CIIEEE St
TELEVIE 2R LT
Fig. 712825 )51 & BB BRI U 7= 3B i o5 |
IRRABRE R 27T, T E[AHEE800rpm ClIEATH
BEDHIINT 33558 & HHEEF L%, T Eal 2 4 6 g

- o - Welding speed / mm - s*
%£1200rpm, 1600rpm C {4 L Amm/ s T e il Fig.7 Results of tensile test.

N=800rpm N=1600rpm

2mm/s

V=

V=8mml/s

20um

Hardness / HK0.05
N
o
<

N
N
o

T T
—O— N=800rpm
—&— N=1200rpm
—0—N=1600rpm

Tensile strength / MPa
= N N
[e] o N
o o o
T T T
| |

=
()]
o
T
|

=
>
o




o Lic, B CHRIENZ < B b5
HECIES R E 1338 L <ARWMEA R LTz ARIR
SR EIPH N CIE T2 B 5 %01200rpm, £ 50
4mm/s "C216MPa & A606 1 REAF DFIT0% DA 5
1, 60617 /L X = AEEFTER 24 EEHk T L )
BREDETH-T-.

Fig.81 275 [aRaER i DRl DIMEL &~ 7. TR
[A]#5%800rpm (Fig. 8 (a)) T6061 A4 {fld~7 1 —
THNER, 7o BRI T O 2 GROER,
T H[Al#A%51200rpm, 1600rpm (Fig. 8 (b)) TiEZ% <
DTS C ORI C & > 7=, FrEs Chldkr L
7oA 132 < PR FIEROF v R R
LR E LI Ch o7

Fig. 9l 3. T 5ER % O EALAYF K ORI
FARE 2 R, BEA T OB Tl EEA Rl
L5 CREWT U, B8 8 OIRWSE T B AT 70k
RETH DD, T TERIF6061 5w & 725 7.

Fig. 10\ 1 B2 I E it 2R 2 7. I R AT
e 0 5mm, #2455 BAAG ALK D 100mm D 53 TIT -
o, BEAH ORI TIASH (SPCCHIAN 235 < 72 5
B Z 7~ L, BRI E DI & T BRI O
INTEEN K0 EVRE 2R LTz, S B
V3 T B AI5 %1600 pm, 24 15 5 2mn/s T609K &
~LTz.

5. £&B

AHEEICBWTREA 7 > F&EIT
L=0. 4mm & W 20, k203136061 5 4 D)
70% DIEDMF BTz,

S5 3k

1) KETHESE, i K, ISR 6061 7L =
U LE4e/SPCC SR EEABEERIB R EE AT OB
PRAEE, B R i 119 [RIFKFR Rl
REZIAE, (2010), 363-364.

2) FRERER, JeAE, FEDE K, B mis i RlE
JESRIRR & BEER PR S LT T VI = U AR 4E
DFREEFS X ORIEE, #4%E Vol. 583 No. 4, (2009) ,
317-322.

3) BT B, Bl B, SR L R 2
TS BN A v X IO BB A

C ..
o 2
o V7= ; :
9 | e
S (a) N=800rpm , V=2mm/s
2| AS v
5
(5}
<
(b) N=1200rpm , V=4mm/s 5mm
Fig.8 Appearances of tensile
fractured specimen.
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Fig.9 Macrosuructures of bending
tested specimen.
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Fig.10 Measuring results of temperature of
FSW process. (N=1600rpm,V=2mm/s)
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