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Design of electron optical system for electron gun for electron beam welding

HE Cheng-dan"? LI Heqi', LI Chunxu', XU Qi-jin

(1. College of Materiak Science and Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China; 2. Lanzhou Institute of Physics, Lanzhou 730000,
China)

Abstract: The design of electron optical system is the key technique for design of electron gun used in electron beam
welding. The composition of this system is intwduced, the four kinds of main physical factors of the structure of electron
beam spot are analyzed. On the basis of the technical requirement of local vacuum electron beam welding as well as ac-
cording to the parameters given, the conveigent half-angle, dimensions of light route, and parameters and structure of mag-
netic lens are obtained by means of calculation. So designed electron gun has following parameters and feature: 1) acceler-
ate voliage is 60 kV, electron beam current is 134 mA, i. e. the power of the electron gun is 8 kW;2) electron beam spot
diameter on the work piece is 1.6 mm; 3) electron optical system of election gun meets the equirements of local vacuum
electron beam welding; 4) electron gun can be used on the local vacuum electron bean welding equipment.
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Fig. 1 Scheme of electron optical system of electron gun for
electron beam welding
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Fig. 3 Sketch of radius of spherical aberration( or chromat M= 7, M: 1+ M,
ic aberration) transformed at object focus )
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0. 010 00 0.230 50 2.766 4 0.018 2 0.069 81 2.776 9
0. 015 00 0.153 67 1.7197 0.0615 0.104 72 1.730 8
0.2 15 0.104 60 0.837 0.1979 0.154 63 0.924 6
0. 2501 0.092 16 0.6652 0.2849 0.174 59 0.750 1
0. 027 02 0.085 31 0.5390 0.3592 0.188 63 0.6800
0. 28 02 0.082 26 0.484 5 0. 400 6 0.195 61 0.6035
0. 028 28 0.081 51 0.470 2 0.4119 0.197 &2 0. 660 6
0. 028 48 0.080 93 0.454 5 0.407 0.198 & 0.6555
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0. 40 00 0.057 63 0. 106 4 1.165 4 0.279 4 1.204 5
0. 050 00 0.046 10 0.0233 2.276 3 0.349 5 2.3034
0. 060 00 0.038 42 0. 005 2 3.9334 0.418 8 3.9558
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