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Fig. 1 Dimensioned schematics of tensile specimens (Unit:

mm)
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Table 1 Mechanical properties of Al-Mg-Mn-Sc-Zr alloy

sheet and its friction stir welded

Tensil Yield . .
enste € Elongation/  Welding

Material ~ strength/  strength/ o .
MPa MPa % coefficient
BM 435 327 17.1 -
FSW joint 403 261 15.4 0.93
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Fig. 2 Microhardness distribution of FS welded Al-Mg-Mn-

Sc-Zr alloy

23 BEBiHLR
Kl 3 Fionl Al-Mg-Mn-Sc-Zr & 4 £ BE R I5 452
Sk . WK 3R, BAMREEX R, 76

B3 Al-Mg-Mn-Sc-Zr & &Pl E BRI B L S AH IE

PRAEr DAL IR R B, AP IZEHI AT, TR
DOBFIREA A JESE . WX KL 10 mm, HHEH
8. XA REE TR R AR
Jei, RPRGER LI R G R Tl k. ShAh, FERAE
Bl BT DL B, U XS BRI AERTREI(AS)
(1573 DX FBR A FLAGWISE, I/ AR U (RS) A 73 X 5 FiR
AU BRI, BEPREF R 5 1 T
BETT 12, R D RALRE I DX R AR A7 A2
K BURIIZSRWECR, IS RAE . &2,
FEJEIRMY,  BEPEAT AR 7 1 55 BT T A, ok
IR RIS BN, R TN, SO G R R
ALY, IS XS R AR

HIE 3(b)~(e)nl LA Y, BEHEX . FABLEmIX
UM NIBERA (AL ZA 5 A7 FURF 5o SRR DX R kL2
ANBJE], I A X R SRR AT
MR AR AR, AN T SR 45 i % »
IR R AEA MR Ak, K B R X ok
WA IREAE, A RISl
PRy A v tE e S WiNE Y Dh7I AR (N P Y s S
Pel, HIRAEWIE I AR, (W T2 e,

Fig. 3 OM images of FS welded Al-Mg-Mn-Sc-Zr alloy: (a) Low magnification; (b) SZ; (c) TMAZ; (d) HAZ; (e) BM
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Fig. 4 TEM images of FS welded Al-Mg-Mn-Sc-Zr alloy: (a) Low magnification of BM; (b) High magnification of BM; (c) SZ;

(d) TMAZ
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Fig. 5 SSRT curves of the base metal and FS welded

Al-Mg-Mn-Sc-Zr alloy: (a) BM; (b) FSW
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Table 2  Testing results of SSRT

Tensile Yield

. . El tion/
Material Media  strength/ strength/ ong/a 10 SSRT
MPa  MPa °
Air 437 342 42.5
BM 0.021
3.5%NaCl 435 336 40.2
Air 378 244 32.4
FSW joint 0.057
3.5%NaCl 373 235 27.3
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Zr 21.00 7.79 Fig. 6 SEM images and EDS result of
Sc 14.28 10.75
fracture surface of BM and FS welded
Al-Mg-Mn-Sc-Zr alloy: (a) In air, BM; (b) In
3.5% NaCl solution, BM; (c) In air, FSW
S
Mﬂj{ ”c joint; (d) In 3.5% NaCl solution, FSW joint;
0 2 4 6 8 10 (e) EDS result of particle in (a), FSW joint
Energy/keV
-03 F 3 Al-Mg-Mn-Sc-Zr 5Bl Fl BRI B Sk AN A X 3
st %
> 04t Table 3 Polarization parameters of different zones of FS
g welded Al-Mg-Mn-Sc-Zr alloy
£ o5t Zone Peorr (Vs SCE)/V Jeon/(LA-cm %)
= BM ~0.480 132
Q
£ 06 Sz -0.491 224
TMAZ —0.498 283
g = 5 - T HAZ ~0.489 170
1g[J/(A-cm™)]

B 7 Al-Mg-Mn-Sc-Zr 5 <HiFl B SRANR DT

Bl 2

Fig. 7 Polarization curves of different zones of FS welded

Al-Mg-Mn-Sc-Zr alloy
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Microstructure, mechanical properties and corrosion properties of
friction stir welded Al-Zn-Mg-Sc-Zr alloy

XU Guo-fu"*? DUAN Yu-lu', QIAN Jian', TANG Lei', DENG Ying"? YIN Zhi-min"?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410083, China;

3. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The microstructure, mechanical properties and corrosion properties of friction stir welded (FSW)
Al-Mg-Mn-Sc-Zr alloy were studied by hardness test, optical microscope (OM) analysis, transmission electron
microscope (TEM) analysis, slow-strain-rate tensile (SSRT) test, scanning electron microscope (SEM) analysis and
polarisation curve testing. The results show that the microhardness of FSW joint is lower than that of the base metal (BM),
and the lowest hardness appears in the thermo-mechanical affected zone (TMAZ). Moreover, according to the SSRT test,
the tensile strength and elongation of FSW joint are lower than those of the BM both in air and in 3.5%NaCl (mass
fraction) solution. The polarization curve results reveal that the TMAZ exhibits lowest corrosion resistance, the samples
are subjected to slow strain rate stretching in air or in 3.5% NaCl (mass fraction) solution, the fracture area is always
observed in the thinnest stirred zone (SZ) rather than the TMAZ with worst corrosion resistance. It can be concluded that
the stress corrosion does not dominant the cracking, and the friction stir welded Al-Zn-Mg-Sc-Zr alloy exhibits preferable
stress corrosion resistance.
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