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Development of Medium-Voltage Long Focal Distance High-Power Electron Beam Gun
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[ABSTRACT] In order to obtain a high-quality electron beam source, based on the in-depth analysis of the electron beam
gun structure, the key parameters affecting the beam quality were simulated and optimized, and a set of medium-voltage
long focal distance high-power electron beam gun was designed and manufactured by using the optimized parameters.
On the beam source quality test platform, the maximum working distance and maximum welding depth of the
developed electron beam gun were tested. The test results show that the working distance of the developed electron
beam gun is 200—600mm, the maximum weld depth for welding TC4-DT titanium alloy reaches 60mm, and the weld
aspect ratio can reach 10:1.
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Fig.2 Simulation parameters of beam source components
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Fig.3 Equipotential line between anode and cathode
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Fig.4 Schematic diagram of electron beam density changing with L,
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Fig.5 Relationship between opening diameter of bias cup and

J/(x10*°A - m™?)

electron beam density at focus
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Fig.6 Relationship between anode aperture and electron beam
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Fig.7 Curve of electron beam density at focus varying with

JI(x10*A

angle of anodic inclined plane
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Fig.8 Electron beam density at final focal point varying with
distance between anode and cathode
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Fig.9 Medium-voltage long focal distance high power

electron beam gun
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Table 1 Focusing current of electron beam gun obtained at

TAEREES /mm
200
250
300
350
400
450
500
550
600

different working distances

BRI /mA
44.1
46.2
48.2
50.1
52.1
54.2
56.3
58.2

60.1

10 5A06 SEA SIRMEERE
Fig.10 Weld cross section of 5A06 aluminum alloy

RALHIL /mA
77.5
81.3
852
88.5
92.6
96.1
100
103.8

107.5
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