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Arc Welding Technology of 2195 Al-Li Alloy
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Abstract  Al-Li alloy has the characteristics of low density, high specific modulus, high specific strength,
good fatigue resistance and corrosion resistance, and is considered to be one of the most promising structural
materials in the aerospace field. This article reviews the development history of Al-Li alloy, introduces the
composition, structure and weldability of the new generation of 2195 Al-Li alloy, and analyzes the main problems in
the welding process. Meanwhile, this paper also summarizes the research work completed by domestic and foreign
institutions to improve the structure and mechanical properties of the joint by optimizing the welding wire and arc
welding crafts of 2195 Al-Li alloy. It looks forward to the development trend of domestic Al-Li alloy arc welding
technology.
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Tab.1 Nominal chemical composition of 2195 Al-Li alloy

Mg Cu Li Ag Zr Al
0.25~0.8 3.7~4.3 0.8~1.2 0.25~0.6 0.08~0.1 S
(87 {T,
T (111) ohness 2
"‘”‘"“"“’Je" N 4]41‘2118’ )
Al Cu,Mn,

ALZi(B’ )

BT 2195 M G pL]
Fig. 1 Strengthening mechanism of 2195 Al-Li alloy"’
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Tab.2 Comparison of properties of aluminum alloy

44 plgrem™  EIGPa  ¢y/MPa 8% K, JJrem™
5A06 26 68 315 11 44
2A14 2.8 71 440 6 17.5
2219 2.8 72 440 10 34
2195 27 78.5 552 9 60
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Tab.3 Brittleness temperature range of aluminum alloy'"*!

G4 ZST/C ZDT/C BTR/C
2219 592 540 52
2A14 593 490 103
2195 594 470 124
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Tab.4 Nominal chemical composition of the match

welding wire for 2195 alloy™'! %(w)
chem Cu Ag Mg Zn Ti Zr
15* 6.0 - 0.4 0.4 0.25 0.25
16* 6.0 0.4 - 0.4 0.25 0.25
17* 6.0 0.4 0.4 - 0.25 0.25
18* 6.0 0.4 - - 0.25 0.25
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Tab.5 Comparison of mechanical properties between

B218 and 4043
condition  welding wire H/mm o/ MPa 6/%
shaved 4043 5.0 310.5 5.5
as—welded 4043 5.0 358.8 4.8
shaved B218 5.0 338.1 9.2
as—welded B218 5.0 379.5 8.4
shaved 4043 8.0 309.1 3.8
as—welded 4043 8.0 341.5 3.2
shaved B218 8.0 327.8 12.5
as—welded B218 8.0 386.4 10.5
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Fig.2  Microstructure of 2195/H2195 welded joint''*’
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Fig. 3 Intercrossed lap joints of 2195/H2195 and 2195/A1-Cu'"*’
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Tab. 6 Nominal chemical composition of the welding wire
% (w)

No. Cu Mn Ti v Zr Sc Si

" 614 030 014 010 0.16 - 0.04
# 6.16 0.34 0.13  0.10 0.12 0.58 0.04
# 6.31 0.44 0.13  0.11 0.06 0.76 0.06
# 5.82 0.42 0.14  0.09 0.06 0.92 0.06

£

6.26 0.28 0.14 0.09 0.14 Cr:0.26  <0.05

=)} W + w \S)
#*

6.35 0.58 0.15 0.10 0.14 Ag<0.20 0.04

7" 6.04 0.68 0.16 0.16 0.06 Ag:0.20 0.03

g <005 <005 <0.15 - - Cr<<0.05 5.00
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Tab.7 Research of the welding wire, method and tensile
properties for the 2195 Al-Li alloy

welding method welding wire H/mm  o/MPa /%

B218 15 3793 8.5

B218 24 3882 105

VPPA 17* (Al-Cu) 24 3891 59

4043 24 3389 32

ER2319 8.5 340 3.0

TIG+ultrasonic ER2325 20 3707 4.1

Al-Cu-Se 20 3400 53

Al-Cu-Ag-Mg 2.0  309.0 45

e ER2325 20 3322 27

H2195 20 3360 23

4043 - 302.0 2.1

ER2325 20 3730 7.4

VPTIG ER2325 5 345 3.2

FR2325 8.5 336 3.0

MIG-+magnetic field ER2319 50 2828 -

MIG-+pulse ER2319 50 3085 -
e
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