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Study on the TIG Welding Crafts of 2195 Aluminum-lithium Alloy
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Abstract The welding crafts of 2195 aluminum~-lithium alloy was investigated to solve the problems of high
crack sensitivity, high porosity sensitivity, oxidation during welding of 2195 aluminum=-lithium alloy. The crack
sensitivity , mechanical properties and microstructure of the weld joints were analyzed. The results show that the
increasing Cu content in fusion can effectively reduce the crack sensitivity of the weld joints, with K;=0% and K,=
0%. The two pass welded joint display the best tensile properties. The tensile strength of joint is 376 MPa, while the
elongation of joint is 5. 5%. The problem of high porosity sensitivity is solved by increasing the cleaning depth of the
welding plate. Using pure Ar gas for backward gas and root side purge gas can avoid the fusion welding from
oxidation. The research of welding process provided technical support for the engineering application of 2195
aluminum-lithium alloy.
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Tab.1 Processing parameters of the fusion welding
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Fig. 2 Circular patch experiment and X-ray radiographs
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Fig. 3 Fracture morphology of welding hot crack
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Fig. 4 X-ray diffraction pattern of the joint
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Fig. 5 Backscattered electron images of the welded joint
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Tab. 2 Effect of welding technology on tensile property
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Tab.3 Effect of oxidation on tensile property
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Fig. 8 X-ray radiographs of the welded joint
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Fig. 9 Tensile fracture morphology of the welded joint at room

temperature

T2 UL B X 2195 FRERG 4 3% % S W B
K ZE AR L AR R A 3 I B L T
A% BRI BE LB 1 LSRR 07 A, S B AR

K12 EERE T RE
3 4ig

(12195 SRR G S i L IR I AL F 2 a-Al
BEAA K ALCu AHZH

(2) MG I S AR 22 4 s i, BRI 2195 40 41
BERESE L R SRS R Cu & B LIA R
ee R A A Sk Y R S UM

(3) I 5 T XUZ T2 %F 2195 $R 4R A 4 St AR
B Im IR 1 ) 2 PR RB SR |, o7 i 32 e 3 376
MPa, ZEfiji K F 5. 5%

(4)TESEHE 2195 505 G N, 75 ZEHE i ) il <
PR B 5 B AR O, LABT 1k & 4 PR A AR T i
SR ANER S g 2 P RE R IR AR

(5)2195 55 81L& 4 FL i bt 3% 1w 1 2 Bk 2= D
0.2 mm, LB 1R RF2 L BB A 7= 2, S B0k o
R IBIEIREAR

&% 3k

(1] REAE PN, skse, 55 FREEE S PRMIFFE T B
WHREEL]]. A OSmPAS TR, 2019,10(2):31-46.

WU G H, SUN J W, ZHANG L, et al. Current status and
prospects of research and application of aluminum-lithium alloy
[J]. Nonferrous Metals Science and Engineering, 2019, 10(2) :
31-46.

[2] RIOJA R J. Fabrication methods to manufacture
isotropic Al-Li alloys and products for space and aerospace
applications [J]. Materials Science and Engineering A, 1998,
257(1):100-107.

(3] 2N R4 ko, 55 . AR & OHHERUR T
A ERRERILY ] TR T 22, 2012,42(1) :13-19.

LLJJ,ZHENG Z Q,CHEN Y L, et al. Al-Li alloys and their

— 73 —



application in aerospace industry [J]. Aerospace Materials &
Technology,2012,42(1) : 13-19.

[4] GUPTA R K, NAYAN N, NAGASIREESHA G, et al.
Development and characterization of Al-Li alloys [J]. Materials
Science and Engineering A ,2006,420(1) :228-234.

[5] NAYAN N, et al. Microstructure and micro—texture
evolution during large strain deformation of an aluminium-—
copper—lithium alloy AA2195 [J]. Material Design, 2015, 65:
862-868.

[6] DURSUN T, SOUTIS C. Recent developments in
advanced aircraft aluminium alloys [J]. Material Design, 2014,
56:862-871.

[7] RIOJA R J,LIU J. The evolution of Al-Li base products
for aerospace and space applications [J]. Metallurgical and
Materials Transactions A ,2012,43(9) :3325-3337.

[8] DECREUSA B, DESCHAMPS A, et al. The influence
of Cu/Li ratio on precipitation in Al-Cu—Li-x alloys [J]. Acta
Materialia,2013,61(6) :2207-2218.

(9] THaRE. 1B KH AT RRL 2195 SREE G AR LT
FELD]. KL KRR, 2017

YU F S. Study on the weldability of 2195 Al-Li alloy of tank
material for carrier rocket [ D ]. Tianjin: Tianjin University,2017.

[10] BRI, Trez%, mlBEIR, 45 . FRELG S B R 1Y
WEFEBRAR T[T ). K40, 2019,40(8) : 155-163.

CHEN G Q, YIN Q X, SI X Q, et al. Research status
analysis of aluminum-lithium alloy welding [J]. Transactions of
the China Welding Institution,2019,40(8) : 155-160.

L1 ] IR0, LR, R 2R, 4 L 2195 4R B IR R
WEFEBUIRLT ] TR T 2,2021,51(3) : 1-7.

WEN S H, ZHOU L G, CHENG H, et al. Arc welding
technology of 2195 Al-Li alloy [J]. Aerospace Materials &
Technology, 2021,51 (3):1-7.

[12] BJORKMAN G, RUSSELL C. B218 Weld filler wire
characterization for Al-Li alloy 2195 [R].NASA, 2000.

(13 ] 3T, L ER R, PR, 45 . 2195 SEEE 5 S ol 5
ARWFFEBURLT ], TR T 2,2021,51(4) : 131-135.

WEN S H, ZHOU L G, SUN J Q, et al. Arc welding
technology of 2195 Al-Li alloy [J]. Aerospace Materials &
Technology, 2021,51 (4):131-135.

FHIMEIT.Z  hitp://www.yhelgy.com 20234 55 18]



