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The Characteristic Evaluation of Electron Beam Welding for
Al 6061alloy with thick—thickness plate
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ABSTRACT For the aluminum material of the thick-thickness more than 100mm penetration
depth Electron beam welding is effectively applicable with a characteristic of high energy intensity.
But Al 6061 alloy has high crack sensitivity due to minor alloys, which are silicon, magnesium,
copper etc. With a sample block of 135mm thickness EBW test was performed in vertical position.
As tensile strength has 210~220N/mrf with weld area broken. Bend test shows low ductility with
fracture of partly specimens. Chemical contents of alloys show no difference between weld and
base metal. Defect in middle weld area figures out typical hot crack due to low melting materials.
Micro structure of weld area has some difference compare to HAZ and base metal. As a result of
EBW test for Al 6061 alloy, it shows that weld defect could be occurred even though establishing of

optimum weld parameter condition.
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Fig2. Tensile strength
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Fig3. Hardness distribution in
the cross weld joint
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Table 1. Chemical composition of materials
used in this study

& Si Cu Mg Fe Mn Al
24 | 061 | 031 | 099 | 0.54 | 0.07

Bal.
~0.66 | ~0.32 | ~1.01 | ~0.56 | ~0.08

44 | 062 | 032 | 0.94 | 055 | 0.07 Bal
5 ~0.69 ~1.01 | ~0.57 | ~0.08
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Fig4. Transverse Cross Section
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Figh. Chemical contents by EDX
analysis of weld defect area

2.2.5 WAz B4

FARGow 7z Y did SHE, €%
g 2 T B g vAzAE BFEF3
o WA A WEgow zp B nqzA g
zZtol= A9 A 2™ Grain size® A FAHS)
Pt wepa] AR #AFHR A @E 23
e s ¢ 5 A

gdd d9YFo EZHO]] e =32 Hxsl

o

i

YAY 2719 Aol nEA
T .

( Base

(a) Weld (b) HAZ

Fig6. Micro structure (x 200)
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