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Study on the Microstructure and Mechanical Properties of 2195 Al-Li Alloy
Tungsten Inert Gas Welded Joints
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Abstract In response to the high sensitivity of joint cracks and poor mechanical properties of T8 2195 Al-Li
alloy during argon arc welding, the development of 2195 Al-Li alloy welding wire was carried out, and the
microstructure, crack resistance, and comprehensive mechanical properties of the joint were studied. The results
indicate that the 2195 Al-Li alloy fusion welding joint is mainly composed of a—Al, Al,Cu and AL, (Ti,Zr) phases, it
has excellent crack resistance and mechanical properties. Its crack sensitivity K, is less than 1%, K, is 0%, and the
tensile strength of the joint at room temperature is about 390 MPa, and elongation is 6. 3%. The development of BJ—
4505 welding wire provides technical support for the engineering application of 2195 Al-Li alloy.
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6Cu—0. 25Ti-0. 25Zr, }&22 5454 1. 6 mm,
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Tab.1 Chemical composition of 2195 Al-Li alloy %(w)

Cu Li Mg Ag Zr Al
37~43 08~1.2  0.25~0.8 0.25~0.6 0.08~0.1 &

1.2 (B

TR 19 R 54 300 mmx 100 mmX6 mm,
KRB RN T v AL AR 11, PRdi g 11 £
60", Blii/1 1 2 mmo RF AR Y IE B R T 430l 2B 0. 2
mm J5 PEATBRIMFIRR Y , SR 5 % K 1 R 1 E 4747 B )
) Ak B A5 T AR R AR R N E T . A BI-
4505 f5- 225 2195 SR8 A A iR EA T AR (A 3)
SRR AT IR IR B A A R AR, R BER
FHERRDAUZ Y T2, R SR 4l B R 99. 999%
MR SRS IR R 22 SR
P R A, E RS BN R 2 R . MR
eJa B ARG A AR A S0, 45 SR B oR A SRSk U
BL U, 2 11T H2 06 2 QJ2698A—2011 T MR8 Bk .
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Tab. 2 Processing parameters of the fusion welding

o PR N %L TR i
J2HK P | S S
/A /mm -+ min /mm -+ min /L+min
T 260 130 100 12
& 240 150 100 12
(5] 120 120 70 12
LR 120 100 70 12

1.3 ALAHHTEMEERE

) 725 ] A 7 ) AXS—D8 S 2R AT 5 AL 43 BT K 4
HA K EER D, TAER R 40 kV, TAER N
200 mA , 3 8 6°/min, F G FE R 10°~90° . F
FHAR A A= 77 1) DM4000M 43 A1 {2 754 5% W 88 4% 3k 4 41
FIZR TN VA N 3 o TR = I 0 O /A =i 2 el < ]
Quanta 200F 37 & 5 94 H. 5% (SEM) X} 2195/BJ-4505
F2 3k I SO 2 ZUHEAT 43 BT, 38 2 5 IO P50 S AR
4 i AR B 43 A, IF X BT AR 2E AT R 5 A BT
(EDS) . NuE—f 5 2195/BJ-4505 2 3k 548 N 1Y
T ZH 2R 25 4, XK 4 v O XSGR A 7385 B L 7 S
37 (TEM) o 3% F 3R 0 45 8% X 56 7 ¥ X 2195/B] -
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Fig. 1 X-ray diffraction pattern of BJ-4505 welded joint
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F2 2195/BJ-4505 43k 4 AHLH LA
Fig.2 Microstructure of the 2195/BJ-4505 welded joint
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Fig. 3 Backscattered electron images of the 2195/BJ-4505

welded joint
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Fig. 4 TEM images of the fusion zone in the 2195/BJ-4505

welded joint
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Fig. 5 The circular patch specimensof of the 2195/BJ-4505 welded
joint
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Tab.3 Tensile properties of the 2195/BJ-4505 welded joint

I/ C o /MPa  Errorbar/MPa  &8/%  Error bar/%
-253 532.1 +20 3.1 0.5
-196 510.5 +20 37 +0.5
-150 4377 +20 4.1 +0.5
-20 390.8 15 5.5 +0.5
20 388.4 +10 6.3 0.5
100 3317 +10 4.4 +0.5
200 248.0 +10 5.1 +0.5
300 139.6 +5 7.4 +0.5

TE: (a) B IR REWUESL s (D) IRIELT 2L R AR
F6 S filt W slie 25 WP A
Fig. 6 Macroscopic morphology of tensile fracture
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Fig. 7 Tensile fracture morphology of the welded joint at room

temperature and low temperature
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Tab.4 Impact and bending properties of the welded joints
I - cm™ BEMI)
18.5 35.0

2.4 SHHIRRE

K HF TR ERE 7 3% D400 mm V246 Kz D960
mm VARG SR A TR 2558 BI-4505 SR AR S5 1
AR N R R B R E E 2 AR BROGHEA H
JRPERO AR 22 M RAE  JR R R 3. 0 mm, 3
TEPRVE JRRTATEE R IC E SRS, o — IR 58
B @400 mm 746 K @960 mm 46 25 ¥ (F i k4 . 4
55 B A ARAE AP LR i, JREE BUE AT, JRAE R
T ANAEAEREH ARTF R A M RG , R WL I QJ2698A—
2011 TZREEZR R SAL MRS R B , HAR
e AT DAJG i o U 3 B R T, AR B B R A, X
3 A X ORI B A R T A R, B L B K
HEANFEN KB OTFZE 0. 5 MPa 54K 5 min, FiT}

FRIMEI T2 hup://www.yhclgy.com 20244 45231




0. 8 MPaff/% 10 min , 7645 539 18] A DL HH f R R Az it
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Fig. 8 Morphology of 2195 Al-Li alloy tank and hydraulic test
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