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Effect of Post Heat Treatment on Fatigue Behaviour of
Friction Stir Spot Welded Al-Mg-Si Alloy
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W, BEVEAR COEFEES T, BRLATAI=Y
A (AD) AEEROFANENLTRY, ToEEFE
& UTBEER ARy MEAR (FSSW: Friction Stir Spot
Welding) 283EH &N T3, LasL, FSSW id# L
BHITTH Y, TORFBEEEL IO NICTDLEN
H5. B VTIIRFORFEBICOVTEE L2,
ERLMBEE L 2BGROBNENEFEHCRITT
HEBIIRIZA LTI,

& T TAPFER T, BELE %R Lz FSSW ERffF
RWTEIRE AVBETREBREITD, BHFEDICE XS
UL DEBIZ OV TR L=,

2 HEMB &L URBRL X
2.1 HEMBLIURRBLE 43T, Al-MgSi R0
HE&TH Y, DR Sr (mass.%) i$ Mg: 0.6, Si: 1.0, Fe:
<0.2, Mn: 0.05, Cr: <0.05, Zn: <0.3, Ti: <0.05, Al: Bal. T&
5. WE 2mm, 18 30mm, & X 100mm OEMHRD 2 %
O &, BERMWFE LTESSW 2Lz, &b, #Be
DFEEM (as-weld $F) (20 L, HBLHE L U TATRS
EZHL7-bD (160°CT 18 B A LEZIMHE), BX
UT6 LB % 1 U 7= b 0 (550°C T 35 /AR (b a4,
160°C T 18 B[ D N TREZNILER) 2308k & L THE L7z,
FNENOYFERFIMBLO T M LT 2.
2.2 EBAZ SIERBRBIOEFREICE, AE19
kKN OBRKME —RRE R A HER L. ARk
RIEFIRT AR TH Y, BE KK T, 8K UEE = 10Hz,
A R=0.1 TREAZIT- 7.
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3.1 BEAEMEE  as-weld M OEEEHERIT, Fig.1 OWr
HBEF TR T L 5 IC@BH (PS: Parent Sheet), SZ: Stir

Fig.1 Macroscopic appearance in cross section (as-welded).

Zone, B I UOEEMLRESED MZ: Mixed Zone THERK
ENnB. i, FHRESERRIL PS TR 35um, SZ B
SO MZ TiEA9 8um &, AT CRESBIIMMIET S
D, T6 MoWrE A% Fig2 (7Y, BREOZE LW
FKALBECTTWE Z b5, HFoER L BRI,
FNER as-weld 1D SZ & MZ iIZRIET 503, SZ Do
Ml THAEAERD b, B CTHEHETH AN as-weld
MO HAZ Y% b5, Figl(ald, Fig2 0 PS LH
KRICBOERE (REIAE) Thy, HabBEoE L
FEBELHRTED. —F, SZ & MZ OFERE (Fig2
KEIB ) % Fig3(b)IZRd. BEREICHR - THRICM
MIZMRESRIA DA L TR Y, ZOES THREDOREE
BELTWAD. o, ALRO A TILFESHIITH R
B9, as-weld 3 & IZIZTREOMBRE TH - 7=,

3.2 BIRWE BIRTEEIL as-weld #, BEEHEE, To #F
TEIFH 2948N, 2716N, 2748N L7 b, BELEC
ETHENMET LD, TOZEZNEN.

3.3 EHBE as-weld M & BEAEMIC I T DB AT
B P EHWHEE L N DOBfR % Figd 17T, RE
D as-weld 3 & BLEM CILEFREICIT L A KENE
<, EFEERITTHRBLEOERIT/I V.

3.4 FEHWIEHEE  as-weld $ & B BULES TIY, WEFH

WMEIZZEE R 272, BERREICIIERDHY, &6
KHEREE LR b, 2N ENORERAE 2
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Fig.3 Microstructures: (a) and (b), Magnified view at point
“A” and “B” in Fig.2, respectively.
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Fig.4 Relationship between maximum load, P, and
number of cycles to failure, N
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Fig.5 Schematic illustrations of fatigue fracture morphology
(as-welded):(a) High applied load, (b) Low applied load.
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Fig.6 Schematic illustrations of fatigue fracture morphology
(aged):(a) High applied load, (b) Low applied load.
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Fig.7 Schematic illustrations of fatigue fracture morphology
(T6 treated): (a) High applied load, (b) Low applied load.

B Fig5~7 IZ7 T, T EMER CIE, as-weld ¥ & I
ZhEF DEIEREREICEIT 2 <, Wb MZ R TE AR
WHREES S (Figs, 6(a)). LML, T6# D& Fig.7(a)l
FT I MZ OTFRIRE CHIENS A Uk, —HIEHE
I Cix, as-weld f Tl LMo TR BB T S

(Fig.5(b)) DicxtlL, Wzh#t & T6 M Tidvh s T
DARTHEWT L7 (Fig.6, 7(b)).

Fig.8 I¥, WA EM TORYM DEERETHS. (a)
FOREATRT LI, EFTRARTHARRD bR
3. F7z, (F DR B BB BIAKRE E (bITRT.
ROEFHENIRBD LS. Tihbb, B VTHE
L& 910, BRER CIIMEATICL o> T ETFRAE
THOBAELS. 26, BRORcBIT3AERICX
S TERMNFEAL, FEEHICS L TEE G ™IS X RN
MZNEERLTHEINCES LEXOND. ToHMTHIE
IFRMEDMRE MRS bR, RO X 5 T6 #Tix
MZ AT RIS R/WP/ER L. EERERT
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Fig.8 SEM micrographs of fracture surfaces (aged): (a) Puax =
2000N, N;= 2.4x10%, (b) Magnified view at point “B” in Fig.(a).

Upper | Lower
Joint sheet sheet
(Area A) | (Area B)
as-welded 94 108
aged 133 128
Té6 treated| 140 131

Fig.9 Hardness measurement points in cross section (aged)
and measured Vickers hardness values of each joint.

i3, WTROMEDL MZ 06 X RBREAEL, RIEFM
(X BUDHER U C BRI L7
4 & ®
M OBEBE LRI D720, Figd O L 5 IKHESH
Wi lZ BT BRE X A& 200um FERR THAIRICHEIE L
7o, RhoERBESTHD. £, HFPOEB LR
THTMEK A & B A, ENEKTOLETHRICEITSE
BUIRAEATICHY TS, ZZTHINA & BHRTOEX
EEHL, ThEfhs ETHROBI L L., MERRE
M RIZTRT. as-weld B TIX TR E D b ERO By MK
Wolzxt L, BLEM TR TEROFREY. T742b
H, ETRTESHEOABEBNRELR DY, HEVLEIC
Lo THEOWENELZLEELLNS.
UEORRLIY, ETEFERTIE, Fig8 TRLEEX
B DR O F WA U THENCES 2, T6 T
I3 MZ RETHRENE L < Tt (Fig3b) &> Tk
D, BORMBR R TERRMEIC X o T MZ Rl & T RN
BLEEBEZOND., —HFEFMER TR, Bos4ELR
W DIZIRESCREMT 5 28, Fig9 KR Lz & Hic, %hE
WEBIZ L > TETHROE S BHIRT 5720, BELEN
TS PO TRORCTHRET L E XN,
5 & El
AR T, BB EH L7 Al-Mg-Si 2 &4 FSSW
MEOEFRBREZITY, TOEFBEETOVTHRIT L.
T ORER, BPUEPEFIRE IS X DRIV,
BESABIT X - TRESHESENELL, B0BIZLD
WRTLEEIEICERT 2 Z LERALMIT L.
BE IR
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