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Evaporation and Loss of Mg Element in Electron Beam Welding of SA06
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(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Distribution of Mg in melt pool and its effects on mechanical properties of seam were investigated
in 5A06 alloy electron beam welding (EBW), and influence of welding parameters on evaporation and loss of Mg
element was analyzed. With the deepth in melt pool increasing, containment of Mg grew, indicating that evaporation
and loss of Mg reduced, and micro-hardness increased. With increasing of accelerating voltage and beam current,
fusion penetration increased, evaporation and loss of Mg decreased. With increasing of welding speed, evaporation

and loss of Mg reduce while fusion penetration diminish. In order to minimize evaporation and loss of Mg, the

considerable increasing of accelerating voltage, beam current and welding speed is preferred.
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Fig. 2 Surface scanning distribution of Mg containment in segment
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Fig.1 Surface scanning distribution of Mg containment in melt pool
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Fig. 4 Dents of microhardness test
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Fig. 5 Microhardness distribution along horizontal direction

of welding seam
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Fig. 6 Microhardness distribution along vertical direction

of welding seam
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Tab.3 Comparison of percent evaporation and loss,

and microhardness between different samples
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Tab.4 Orthogonal experiment scheme and experimental data

e o WE bebx
E A A
1 1 1 3 0.20 77.9
2 2 1 1 0.35 88.3
3 3 1 2 0.39 71.7
4 1 2 2 0.26 71.5
5 2 2 3 0.32 63.9
6 3 2 1 0.80 50. 2
7 1 3 1 0.51 73. 4
8 2 3 2 0.50 58. 4
9 3 3 3 0.53 34.8
so| o BEBIE 1960
o b eaR
L | bt
e Ny ® : |
S 70t . / . 0%\‘ 0.50 g
3 j @ i* >
= / | \ e
8 ! I LY Jodo E
60r ® PN LIS
/ {
VAR U BN . |
s L 4t
. ° 10.30
sobeo v 0 o 0 L
u, U I, L Vi, V,
U, 1, v,

B7 BESBMNERREREYMESZREST
Fig.7 Trend grading analysis of influence of welding parameters on

fusion penetration and evaporation and loss
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