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Table 1 Composition of 2219 aluminum alloy (/%)
Cu Si Fe Mn Mg V Zr Zn Ti Al
64 02 03 03 002 011 0.15 0.1 0.07 Bal.
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Table 2 Results of static mass loss test for weld and base
material of 2219 aluminum alloy
Material s/><10°m?> Wi/g W./g th v/igm?*h?® V/gm?h?
49.57 0.616 0.575 24  34.46
Weld 50.10 0.638 0.598 24  33.27 34.65
50.63 0.658 0.614 24  36.21
48.72  0.640 0.587 24  45.33
49.30 0.662 0.610 24  43.95 45.62
48.16 0.646 0.591 24  47.58
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Bl BEekRMERIE 24 h J5ITES
Fig.1 Corrosion morphology of the surface of joint immersed
for 24 h
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Fig.2 Corrosion morphology of the cross section of the specimen
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Fig.3 Corrosion micro morphologies of the cross section of joint

corroded for 24 h: (a) weld nugget and (b) base material
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Fig.4 Corrosion evolution behavior of FSW joint at different immersion time

FIEAZ S AL X AE EXCO % B 7™ 51
()85 P ) s AT X 5 REAE R A 7™ I a5 ik, BEAA
K= O LR AN, TRORE R E T, it
Tk 2%

2219 W Er e B MR BR 0 M4, BEH KR
(& BRARRL T, 3 S8 5 Bk AEDRL K 0 2 Sk i ik A7
FEAEE BRI . & 5 REM X SR AR SR AL
ThIEAZAT . B 5a FERRKL T (A KiT) 4 Al-Cu-Fe
F(BEE 2 T an & 5b), BITERLF (B KD 6.
ATLLE Y, 1B 1h J5 Al-Cu-Fe 15 0 Mk T 245
SRR RBMNIER, B2 h JFEE g RAEE
P AR, LA T (] (9 R K B AR — B
B 9 9 A 5 350 R 08 AR V0 e, T L B R R AR TR AR
HF & Fe. Cu mERMP T 52 MAAEIER &
AR AL 72, HoRLF RSPROR, B FTAROR 7 1 T AR

WK, XRS5 R R T RO T A, R AR
LK ) Jr RS 5 b LR, R S SRR I A A, AT LK
JRUST R 555 MR 145 T = A 4D g e

6 2 FE A [X EE AR T 0 SR A7 JE ok v R R
fIEo ATENIZIL 1 h J5 JE kR AR FE IR I & B A R T (A
Kir) B%, 6 Mk (B K1) BZMEIRERE
ATk, AT LR AR B FE B RARRL T IO G K . BEAE
JEE bt TR BN 3 2 h, 0 AR T I SRR R Rt R AR T
(OB b, TR K B ) AU
2.4 i ig

2219 &4 FSW HEk i DL s o 2, 28
TARRL T 1 R IR R A AR PR AR AR S R ARV R, R LY
BH AR 52 A <

Al—AI*+3e (2)
FALA 5 v 1R 2 AHRL TR B, EXCO ¥ b B A 25



+ 106 * WH S EMRS TR

44 3%

Cu

F Fe O
2.00 6.00 10.00 14.00
Energy, E/keV

KI5 BEM X8 AR IS AT N
Fig.5 Corrosion behavior of second phase in BM: (a) before
immersion, (b) EDS spectrum of particle A, (c) after

immersion for 1 h and (d) after immersion for 2 h
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Fig.6 Corrosion behavior of second phase in HAZ: (a) before

immersion, (b) EDS spectrum of particle B, (c) after

immersion for 1 h and (d) after immersion for 2 h
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Exfoliation Corrosion Mechanism of Friction Stir Welded 2219 Aluminum Alloy

Zhang Hua, Sun Datong, Zhang He, Ma Fangfang, Huang Jihua
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The corrosion behavior and mechanism of friction stir weld (FSW) joint of 2219 aluminum alloy was investigated by in-situ
corrosion test, static mass loss test and immersion test. The results show that the corrosion rate of the weld is less than that of the parent
material and the corrosion resistance of the weld improves greatly. The local pitting corrosion initially originates in dissolving of the
adjacent matrix around the second phases and the second phase particles act as cathode. The intergranular corrosion happens in the weld
nugget zone (WNZ) and thermo-mechanically affected zone (TMAZ) after in-situ corrosion test for 2 h and pitting corrosion occurs in base
materials. The homogeneous second phase particles and fine equiaxed grains in the WNZ are the main reasons for the high resistance of
exfoliation corrosion.

Key words: 2219 aluminum alloy; friction stir weld; exfoliation corrosion; intergranular corrosion; in-situ corrosion

Corresponding author: Zhang Hua, Ph. D., Associate Professor, School of Materials Science and Engineering, University of Science and

Technology Beijing, Beijing 100083, P. R. China, Tel: 0086-10-62334859, E-mail: zhhwhq@163.com



