Bt H2H Mok R 5 N H Vol. 9.No. 2
20154 6 H MATERIALS RESEARCH AND APPLICATION Jun. 2015

XEHE:1673-9981(2015)02-0001-05
5083 SAE & B EEIEE RN R Z B M ERE "

B E AR, HFF AT R AR

3l

PRI R SRR BE ) AR M 510006

o OE RIS T 5083 FR G 4 M I R 15 45U 4 1 VR T b R A B OG 2 WA L H
i FL - S ARUBE L 3B S PR W OB B R b AR A BT T AR B A BE A I SO A L MO S A Akt
2 KA A BHPT I . 45 S 3 W, R 0 T ik 5 e e B0 A B ey R RE k™ B I B R A B R % L T
T ZLECUT b FF 2L B DT 2 B Ak 2 BEL 0 335 147 T 150 P A 0% T S 9 T ot R A T BB T B AR A it 2k
b B 7 4 1 Tl A AR T BB .t R ORL S A R IR 0 B AR A A B a3 A 8 S A A B A RE Y N
S AR SR T S0 T T phoPE BE SR T RE A Y B R

KRR ;5083 $HE 4 s T PR PRI FU VR I 1l 5 o AL 27 ok

FESES:TGL78 Xk tRIZAD: A

5083 FR G A AEN —Fh AN AT $h b B SR AL BR A 4 s 0.1,Zn 0.005,Ti 0.006, Al A 4% . B £ BE ML
AT B Fe o T | R R e B PR S T AOBERE Sk A IR, Hoh BB 22 mm., BE AT KR
PEAE Iz N TR SO st X e 34 mmL IERRETER N B R AR G IR, B E
G bR R AT T PR EEE R 7 mm, PASER 6 mm. BRI T LSO R
5142 (Friction Stir Welding , FSW) 4k iy — Fh 57 59 11 # 80 mm/min, ## 700 r/m,EHE LM 3%, 6T
MR ESGSREPCHR T Z M HYY B & 0.5 mm. HIR B 8 00 R T AROM AL
AN X AR A A PR EE S AR ML B IR T W AR L SR U AL R O 1 R B TR R T
2 R R SR S T RS, e WSR2 ok M B S L R 4 26 T 1) B A
L OGF 5083 M A AT PR EE AR MR s BRI,

AN B AR P B AR a5 R VK A Tl F 5T 9 i A 0 FeIR GB/T 22639 —2008 A e #E 4733 7% J8 il it
RZ. M TR B AR A AR OR UG JIV5 I8 50 A W NH, CL NHL,NO; . (NH,), C, H, O
T2 MR Sl Y X 22— X R E h A R ok & HL O, UK, HE R o3 19 BE IR VR B O 100 ¢
JUE A R BESY 5083 AR A e PR EE SRR 25 ¢ 1+ 9. VKB i (EXCO) IF W 5 1 FE (10 1 4 Hb
FIVEIE AT N R HMEEA —E MR XS TR K10 mL/em’ 3F W pH (AN 5. 2~5. 4, 78 16 JH KB

7 011 R AR I (652 1) °C  Ji i 1] 24 b,
FHIfEE ZAHNER 23 7 Im6 H 4k 2 T AR 3,
1 LM PEAE DL Pt HL % A B B E R L 4 RH SR HL B (SCE) R 2 1

HL A = AR R &R, I 5083 — H321 # A 4 K H

SR RE DN 5083 — H321 SR G @b, RoST SR E AR AE A R VR R DO WA AR T i i 2 &%

50 mmX 20 mm X 4 mm, H L% o (5 & 4> AR SE BB, W05 20 B 47 45 Rl i Ak th e i L A Ak
$.%)H Mg 4.7, Mn 0.63,Cr 0.12,Fe 0.12,Si  ##&EH 2 mV/s, AMBHE N —1.8~1.2 V. £IF

s HHE:2015-03-18
* BEME ) KA HE KB LI (2008A090300004)
EZ B IR HE 1989 , B L AT A A0+ B 5 4



108 L2

x5 M H 2015

2% e 07 e S R 0 4 e Ak 2 BEL BT I i AL A 1 em?
PR B R 20000 ~0. 1 Hz, 1F 8% 3 3% il {5 5 0 i
2 +10 mV.

2 EWER

2.1 FEEmmR
BEAE RN FSW K5 4% 4 75 65 b 3 B 19 22 TR 55

1R, 04 P EE AR 43O 3 A4S DX - o 5
FIX (BM) | Hr [ELEAZ X (NZ) IS X (HAZ).
1Ca) S 7 o 3 Pl BE A R (BMD 1 3K 6 39 5] 43
A7 B G e L SRR A R B B4, B 1 (b)) S L PR EE
PAREE R NZ DX R B2 2, R IR A R B ik
ST BB DS AR S DA R A R 2R AL T
KRUE ) HAZ DX G phoRe B2 8 B b 52, 0 34 1Y
Ji

1 FIVEJE kA () K FSW 5% (b) il % WE 51

Fig. 1

2 N BERE AT FSW O 8% 78 3 V% T8 1 i T h 37
W24 h JF I RTIES SEM Bl 8 2(a) B7s #7558
ol ) B A T O S D 12 1 3 43 Sy B A T B et
Y, B S AR S AL B 2(h) R RIE

Exfoliation corrosion macromorphology of BM(a) and the joint (b)
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Fig.2 SEM morphology of the exfoliation corrosion of BM(a) and the joint (b)
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Fig. 3 The nyquist curves of BM and the joint
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Table 1 The electrochemical etching parameters of BM and
the joint
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Fig. 4  The polarization curves of BM and the joint
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Fig.5 The metallographic structure of BM(a) and the joint(b)
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Fig. 6 The TEM morphology of BM(a) and the joint(h)

V2 BLERBE R 3200 8 TE o7 8 0 R A vy . 0 P 4
TR — D PASIE G B — T I K 4 R L B
BEAERR A IR B 2B AR TR T HL IR R T
T 0 DX I A A Bl 2 A R LR R A O — T
T FASE MR XA 2 T 00 17— A8 B Ko e A
B R eSS T RS EERS L R BT AT O B B R R
W, B 2D T AR 4 vh o T BOH S AR T i ) fOUL sk
B Rk AT A AR 1 e ) S o A SR

4% B

CL) % T b S 36 v 400 P JBE 4 4 R B/
B ok A, JEE R V2 O N5 Rk 2 B 0 1K 3R )
A T T o o e v ) L T B D e A 1) ) TR
V& 6 1 PERE AL TR H7

(2) 45 P JBE 45 07 5 2 THD L A A B AL L 28 A 2
P B A ¥ 23 A Bl 25 125 X il A S 1R 8 7
B BT W O Y B AR S M TR ik MR BE AL T
B9 AR 5 B A

S XK

[1]J LEE S J, KIM K H. Surface analysis of Al-Mg alloy
series for ship after cavitation test [ ]J]. Surface and
Interface Analysis, 2012,44(11-12): 1389-1392.

[2] CAM G. Recent developments in friction stir welding of
Al-alloys [ J ]. Journal of Materials Engineering and
Performance, 2014, 23(6): 1936-1953.

[3] THREADGILL P L, LEONARD A J,SHERCLIFF H
R,et al. Friction stir welding of aluminium alloys[]].
International Materials Reviews,2009,54(2) :49-93.

[4] OLEA C AW, ROLDO L. Friction stir welding of
precipitate hardenable aluminium alloys: a review[]].
Welding In the Word, 2006,50. 78-87.

[5] VILACA P, THOMAS W. Friction stir
technology[ J]. Adv Struct Mater,2011,8:85-124.

[6] MISHRA R S, MA Z Y. Friction stir welding and
processing[ ] ]. Materials Science and Engineering, 2005,
50(1-2) :1-78.

[7] DONG P, LI H M,SUN D Q, et al. Effects of welding
speed on the microstructure and hardness in friction stir
welding joints of 6005A-T6 aluminum alloy [ J ].
Materials &. Design,2013,45:524-531.

(8] HEZs ZRIE L. 400 45 SR LS HX) 7075 A S Bl HH I

welding



oL H2M

O% AR BE 55 5083 A A 10 Pl R 42 % 1 S K b ik 111

R Sk 419U R ) kAT
2011,32(7):507-512.
(9] SR, 3 45 u, X 4, 45 $5 P BE 48 42 432 6063 4% & & A
L B b M L. r“fFIkatzéi%lx 2014 (1)

126-130.
[10] PROTON V, ALEXIS J, ANDRIEU E, et al

oy sgma L) B B,

Characterisation and understanding of the corrosion
behaviour of the nugget in a 2050 aluminium alloy
friction stir welding joint[ J]. Corrosion Science, 2013,
73: 130-142.

[11] SUHUDDIN U F H R, MIRONOV S, SATO Y S,
et al. Grain structure and texture evolution during
friction stir welding of thin 6016 aluminum alloy sheets
[J]. Materials Science and Engineering A,2010,527(7-
8): 1962-1969.

[12] LOMBARD H, HATTINGH D G, STEUWER A,
et al. Optimising FSW process parameters to minimise
defects and maximise fatigue life in 5083-H321
aluminium alloy[ J]. Engineering Fracture Mechanics,
2008,75(3-4) :341-354.

(131 GRS AL, B 1, 00 L 4. P S50 O 4 5083 iy
SR AR DX AR ) [ ] JR 3R 25 4, 2014, 85 (8)

79-82.

[14] RAO D, HUBER K, HEERENS ], et al. Asymmetric
mechanical properties and tensile behaviour prediction
of aluminium alloy 5083 friction stir welding joints[ ] ].
Materials A, 2013, 565:
44-50.

[15] ﬁ**ﬁ T MR SRS O A 4 AR BH 4

TR R [T, b [ B A e i, 1989, 9 (4

Science and Engineering:

261-270.
[16] CONDE A, DE DAMBORENEA ]. Evaluation of
exfoliation  susceptibility =~ by  means of  the

electrochemical impedance spectroscopy[J]. Corrosion
Science, 2000, 42(8):1363-1377.

(177 222 X KA L B I L A8 4R 5 4 340 b i 2 19 v £k 2% BE
HUpk 43 B L0 1. b B i 5 B b 2 4, 2005, 25 (1)
48-52.

[18] ZHAO Xinyan. Exfoliation corrosion kinetics of high
strength aluminum alloys [ D]. The Ohio State: The
Ohio State University.2006.

[19] FOSWAMI R, SPANOS G, PAO P S. Precipitation
behavior of the 8 phase in Al-5083[J]. Material Science
and Engineering A,2010,527:1089-1095.

Exfoliation corrosion resistance of 5083 aluminum alloy welds
processed by friction stir welding

LUO Zhijie, YUAN Gecheng, HUANG Zetao, HE Ligian, LIN Dianhai
Faculty of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China

Abstract: The exfoliation corrosion resistance of the 5083 aluminum alloy and its FSW joints were studied
in this paper. The corrosion morphology. microstructure, electrochemical impedance spectroscopy (EIS)
and polarization potential of the samples were analyzed by using optical microscope (OM), scanning
electron microscope (SEM) , transmission electron microscopy(TEM) and electrochemical workstation. The
results showed that only slight pitting occurred in the joint. However, the base metal suffered from serious
pitting and even peeling. It developed intergranular cracking showed in SEM morphology. The EIS results
indicated that the reaction resistance of the joint is larger than that of base metal. The equiaxed
microstructure, fine and homogeneous precipitate and low dislocation density resulted in better properties

of joints in exfoliation corrosion resistance than that of the base metal.
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