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Microstructure of Al-Cu-Li Alloy Joint with Electron Beam Welding
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Abstract; The Al-Cu-Li alloy is welded by using the vacuum electron beam welding (EBW). The micro-
structure of joint under the as-welded (AW) condition and the effect of post-weld heat treatment
(PWHT) on the microstructure of joint are investigated. The results show that under the AW condi-
tion, the microstructure of weldment is a typical dendrite, and there are a lot of eutectic structures
which are mainly composed of a+6'(Al,Cu) phase distributed in the dendrite boundary. The quantity of
strengthening phase is less in the weld center. The microstructure of joint obviously changes after
PWHT. The dendritic structure in the center of weldment is transformed into equiaxed grains. The seg-
regation phenomenon of grain boundary is eliminated under the AW condition. Many strengthening pha-
ses precipitate in the weldment, such as spherical §' (AL Li) phase and fine needle-like T; (Al,CuLi)
phase, and the tensile strength of welded joint is greatly improved. The tensile strength of joint is en-
hanced from 348 MPa under the AW condition to 423 MPa after PWHT, and the tensile fracture of joint
presents the characteristic of ductile fracture.
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Tab.1 Electron beam welding parameters

e/ B/ SRR/ HESE/ TEES/ bR L B
kV mA (mm * min~ ") Pa mm AR HR/Hz K/ X 5E)/(mm X mm)
100 6.8 750 5X10°2 200 o 1 500 0.6X1.2
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Fig. 1 Microstructure of transition region for Al-Cu-Li

alloy joint
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Fig. 2 High amplification photo of fine EQZ near fusion
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Fig. 3 Alloy element line scanning position and energy

spectrum curves for fusion zone of joint
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Fig. 4 SEM photo of weld metal for Al-Cu-Li alloy

joint
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Fig.5 Energy spectrum curves of local micro-zone of

weld metal
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Tab.2 Chemicalcomposition of local micro-zone of
weld metal
W XA B Al Cu Mg Mn
A i wt%  87.97 10.88  0.44  0.71
Atde  94.16  4.94 0.52 0. 37

B & wt% 79.57  20.16 0.27
At% 89. 98 9.68 0.34
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Fig. 6 TEM morphologies of weldment for Al-Cu-Li

alloy joint
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Fig. 7 Microstructure of transition zone for Al-Cu-Li

alloy joint after PWHT
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Fig. 8 Microstructure of weld metal for Al-Cu-Li alloy
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Fig. 9 SEM photo of weld metal of Al-Cu-Li alloy joint
after PWHT
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Chemical composition of local micro-zone of weld
metal after PWHT
I A XA B Al Cu Mg Ag
wtls 92,20 5.57  0.43 1.8l

Tab. 3

A5
At% 96. 56 2.47 0.50 0.47
B wt%  91.70  6.58 0.26 1. 46

At% 96. 38 2.94 0. 30 0.38
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Fig. 11 XRD curve of weld metal after PWHT
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