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 E:. KA TIG B I ¥i%4 5.3 mm B 2195-T8 4542643t 4K, Bt 448 Basifeda b wbixt TIG F45 %
WRBATHMN. AR IERBRATH, #ITT TIG ik A Bikikk 5k &5 w LS o4, KIAE IGC (&
BB AR) ik P, BAERIRER £, RARBAEEES 1639 um; EARAM, RRBRIREES 1251 um; #¥
o XK I R ah R B ARAEAE, KA TH AR/, RRIFELAD 378 um. EBAFERT, BHe BBk
FEFA, A 1.04uA/em’; HRRRAYEE, BBREATES 3450A/m?; BEA B AE AR K, K3
5.03 uAlem®. IRLERY TR AT AR, H-0.7635 Vscr; HRZEFH, AL A-0.7293 Vsep; HFHoh R T8 15
&E, H-0.6760 Vgcp. HMBATRAE Fiknt, Bikik 2K, 12EBLPEN IGC Bk P BRRER THY
R, ANAREA = —RAYRHRX-FH, RYaRFEHART BB 8, "Pm R SR G, 54 AR
PRAP, RUE. BMAEATAE, Ak ik, —RBMERE 2 Ak, BRAA K Lm0 T1 48 (ALCuLD) , % 2
05 B B AR R BB AB, ik T SR A LS T ABeEM, mAPORHRLGE 2 MERELER, K
BT Al AP, RA TRRE SR SaRAY K, Rot, § 2 MEMFR Al K Cu %M, viafd, Al
FE B A AR 18 AR,
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Corrosion Behavior of a 2195-T8 Al-Li Alloy TIG-Welded Joint

Li Huan, Wu Sheng, Zhang Yuhui, Xu Guangpei, Yang Lijun
(Tianjin Key Laboratory of Advanced Joining Technology, Tianjin University, Tianjin 300072, China)

Abstract: The butt test plate of 2195-T8 Al-Li alloy with a thickness of 5.3 mm was welded by tungsten inert
gas (TIG) welding. The microstructure of the TIG-welded joint was analyzed via metallographic microscopy and scan-
ning electron microscopy. To study the joint corrosion behavior, an intergranular corrosion test of the TIG-welded
joint and an electrochemical analysis of each joint position were conducted. The results showed that the corrosion re-
sistance of the fusion zone (FZ) , with a maximum corrosion depth of 163.9 um, was the worst, followed by the
base metal (BM) , with a maximum corrosion depth of 125.1 um. The heat-affected zone (HAZ) did not exhibit sig-
nificant intergranular corrosion characteristics and showed uniform corrosion, with a maximum depth of 37.8 um in
the intergranular corrosion (IGC) solution. Through electrochemical corrosion tests, it was found that the BM had the
lowest corrosion current density (1.04 pA/cm?®) , followed by the HAZ (3.45 uA/cm®) , and the FZ had the high-
est(5.03 pA/cm?) . Moreover, the FZ had the lowest open-circuit potential (—0.763 5 V) , followed by the BM
(-0.729 3 Vgcp) , and the HAZ had the highest (—0.676 0 Vscg) . When the BM was subjected to electrochemical cor-
rosion, the corrosion rate was the lowest; however, when the joint was immersed in IGC solution, the corrosion
depth was greater than that of the HAZ, which is attributed to two reasons. First, the HAZ-BM and HAZ-FZ consti-

tute the regional galvanic corrosion; HAZ acts as the cathode because of its higher open-circuit potential, while the
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FZ and BM act as the anode and thus undergo accelerated corrosion. Second, the second phase of the grain boundary

of the BM is continuous and features a dense and tiny T1 phase; the second phase and surrounding matrix form mi-

croscopic galvanic corrosion, which accelerates the dissolution of the grain boundary area; in contrast, the second

phase at the HAZ boundary is discontinuous and mostly dissolves in the Al matrix; this is not conducive to the expan-

sion of corrosion along the grain boundaries; moreover, the dissolution of the second phase results in the increase in

Cu elements in the Al matrix, and the Al matrix corrosion tends to be lower due to the increase in potential.

Keywords: Al-Lialloy; TIG-welded joint; intergranular corrosion; electrochemistry

FRERA SRR TR A RE, HoA i s A L S E
MIFEROREE , &4 EImA 1% 8 Li, /N 3%,
SRR I 6% . AR G R A A S N T
AR , S BAR R A 2 2 b k)

ENAMRZ 2255 2195 546 4B AT R itk
7 TWF9E. Corral M 4% 2195 4880 &5 48 A
0.6 mol/L 1) NaCl ik Hh kAT 7 # SRyl =il
20h 1 25 FAHAT A B (I 1l I P 4B Wang 250
RINBERT RO BT, SR 2 ARG 2 Tl AR ] il
I PERE TRE. Xu SR Ny S e b 1) 85 o R 7%
JEPR R R B E DR T1 A 02315 dh Bl JC Ui B
BUE ML X, 223 KT 2195-T6 ZSA[a] IRk
FRERE A UETT T S R] e A i, Wk T b s A
0'.T1 FIZLEAE EXCO A S BB A i i o
BEHLAL, A 2195 FRERA 4 ShlR]E ORI R iU i 1
pa gt T1 MBI BHAR SR, sfa At T1 MRS AR A e
WA T . YO AR T A, S5
TCUCTE FeAk , 2380 i 1) o feh A g il U . Yang
S AR LB R ST 3 mm JEFE 2195-T8 4940 A4 ik
1T THOL/MIG EA1E, kK IUREE SEEEE K, M
(BB PR PR BE RGN, T HL A T B, WAk il 2R b L 35
A, B e R R, AR 2 A SR A AT
ST T 2195-T8 ASHtHEEE B | & IEEbf
DX & A S (] i e 2, LR G ) DX, AR A X8

MR RAR. BOLEIN $2195 BHLA 4 TIG 12
T AT T, IR R REOAE T 0.67, 18
WE T TIG HR T AR f7.

s () S PR A S T T o i S El AR X A A,
SR o S K T R AR ) e e U M
BUARARLIE 25 A 55, KRR A @ LMeR . ik
JE b AT ARIF G R e Sk A0 B 1 T B LA R g ol
R,

2195 PG ST IR KZHEh T H—1
BEAE, AR A TR A 2B W58 FSW L BOE/MIG &
BIRHEEL S AT R, ST 2195 FRERA 4 TIG M4%
Sk AT A TR A AR AT R E.

ASCGEIE X 2195-T8 LA 4 TIG 1FEEL
[T SR S R R A e S F W v G e R e 72 D i
JE AT A

1 W{B/A*E

BE#F A 2195-T8 A4, RSTH 300 mm x
150 mm x 5.3 mm, fR#22°8 EHA2 1.2 mm ) ER2319 4
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Tab.1 Chemical compositions of test materials %
kL Wcu WLi Wwmg Wag Wre Wzr Wri Wsi Whin Wal
2195 4.02 1.0 0.40 0.41 0.16 0.11 0.07 0.03 — A

ER2319 6.80 — 0.02 — 0.30 0.25 0.20 0.20 0.4 i
F2 BESH
Tab.2 Welding parameters
B LR J/A SR VA R (mm - min) | SSHIRE% THEE% SCATE fHz Jik iR fHz
280 200 120 -15 100 3

S hriE A4 b mUE i & ik ) (GB/T
7998 —2005) #HL 3 R SFA 40 mm x 25 mm x
5.3 mm AFA FIRAEED T Am AR il IGC) 3855 , KAt
RIEREE N 35 CRYE M (1 mol/L A ALHI W

1L+% 20 1.1 g/mL i & 10 mL) HPiRi
6 h JGHL , BEE S EnE (@G &k JE
WA B ™= S AW R ) (GB/T 16545—1996) 2 Bk
JE =, BT ZEISS SRR BB R TP
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Fig.1 Metallographic microstructure of the TIG-welded
joint
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Fig.2 Microstructure of the TIG-welded joint by scan-
ning electron microscopy
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Tab Sﬁ; Jﬁ¥ﬁﬁ£'ﬁ FREEK R SHIE A, BRI A R IIHR AL T
ab. ercentage of atoms % e
o N o Mz R TR it () o

1 58.26 26.97 14.77 . :

2 72.06 18.06 9.88

3 97.82 0.61 1.57

4 96.12 0.72 1.66

5 69.17 15.62 3.30

6 86.09 11.61 2.30

7 98.66 0.61 0.73

8 97.58 1.20 1.22

(a) BRpf (b) &

<, FEREACH 3 um 8 4 pm. Aot SCiikFH, 2195-T8 H3 RERmRELS
IShE A AR O A T1 A0 4 e Fig.3 Surface morphology after intergranular corrosion
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Fig.4 Metallographic morphology of the cross section of the TIG-welded joint after intergranular corrosion in different areas
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Fig.6 Potentiodynamic polarization curves of the TIG-
welded joint and open-circuit potential in different
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Tab.4 Electrochemical parameters
m J ke 57 i ok e 9 AL
E/Vsce i/ (WA + cm™) E/Vsce
BEAA -0.624 5 1.04 -0.729 3
Pz X -0.605 0 3.45 -0.676 0
SRk -0.672 8 5.03 —0.763 5

Kl 6 (c) N TIG ek IR B kR4 b A [R5
W2 600s Foud Jo T RE LA (R, 338 — g KRR B
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Fig.7 Surface morphology after electrochemical corro-
sion in different areas
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