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Abstract

Aluminum alloys have been considered for substantial use in these industries. This ensues from their attractive
strength to weight ratio, superb formability, apposite weldability and acceptable corrosion resistance. Depending

on the specific application, corrosion behavior is

a significant factor of a welded joint. In this study, recent

researches in the view of corrosion resistance of friction stir welded aluminum alloys are briefly reviewed.
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Fig. 1 Microstructures on the top surface of the FSW
joint. (a) overview, (b) base metal, (c) HAZ
(heat affected zone), (d) TMAZ-R (the
thermo-mechanical — affected zone of the
retreating  side), (e) TMAZ-A  (thermo-
mechanical affected zone of the advancing side),
(f) SAZ (shoulder active zone), (g) intermetallics
in SAZ”
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Fig. 2 EDS mapping of particles of S phase and
Al-Cu-Fe-Mn phase in the SAZ
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Fig. 3 The corrosion behavior in the different regions
during different corrosion periodsS)
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Fig. 4 The corrosion behavior of Al-Cu-Fe-Mn—(Si) phase
in HAZ. (a) before immersion, (b) the EDS
spectra of the particle, (c) after being immersed
for 05 h, (d) after being immersed for 2 h”

olg)at o]9& Ferl 369 Z&7t 330l ZAsh=
FYollMe= o SA driy F2o] doju= Al
geA ok webd SAZ 9ol Fig. 3914 veh}
—_L
-

A 340] Qe 7

“

22 50004 &Fola &=

50004 Es FHFAR AREsl] AYE AT F
FEg wd d3EE 20139 Cho So] whEwyby
el AA 5083 EFvlE dEd Rt g4 f5el
e 224 B4 37t 3§ AL & F Utk Cho’ 5
500041 &FrlE e A9 58 2ZolAe gAY
(175 C, 240 AIRH<S ZPstA =d AFHA el
MgoAl; (B phase) ©] AZ&o] Hof YA FAd FHek

{0

Of

—

Table 1 Various welding conditions and the sensitization
heat treatment”

. Heat-treatment
Specimen condition FSW process
Al as—received Base metal
A2 as-received 700 rpm weld
A3 as-received 1050 rpm weld
A4 as-received 1600 rpm weld
S1 Sensitized Base metal
.. FSW  after  Sensitization
S2 Sensitized (700 tpm weld)
.. FSW  after  Sensitization
S3 Sensitized (1050 rpm weld)
.. FSW  after  Sensitization
S4 Sensitized (1600 tpm weld)
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Fig. 5 Results of EPMA analysis: (a) Al (b) A4 (c) S1
(d) s4”
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Fig. 6 TEM microstructures of the Al 5083 alloys: (a) Al,
(b) A4, (c) S1, (d) S45)
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Fig. 7 Magnification TEM microstructure of S1 specimen:
(@) TEM micrograph, (b) Selected area diffraction
pattern (SADP), (¢) Result of EDS analysis”
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Table 2 Result of NAMLT test of Al 5083 alloys”

Specimens Al A2 A3 A4

Weight 1oss| 575,041 | 2872013 | 293006 | 283:0.10
(mg/cm’)

Specimens S1 S2 S3 S4

Weight loss
(mg/cm?)

B phases] d¥~= A=A ol2fd olF= U3l o

Rist GxjgE 2Ajeh wekFe] wA|RZ Zfolz} Ay

67.9£308 | 292+001 | 310+0.02 | 3.03+0.09
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Fig. 8 Temperature profiles recorded during FSW?
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Fig. 9 Tafel polarization diagre}m for base metal, FSW
and TIG welded alloys”
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Fig. 10 Micrographs of corroded regions in: (a and b)
FSW and (c and d) TIG welded alloy”
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