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Abstract

reliability inspection of the metal tube wall parts with of small cavity. A focusing system with a good electron-optical

The rod-anode X-ray source can stick into an object for nondestructive inspection, which is preferred for

design 1s one of the keys to the high-resolution inspection of rod-anode X-ray sources. The focusing system is modeled in
terms of the electron-optical theory and the structural characteristics of the rod-anode X-ray source. The electron-optical
parameters of this model are then optimized, and the prototype is built for the resolution tests. Both the simulation and
experimental results indicate that the resolution of the prototype is better than 50 pm under the acceleration voltage of 50—
130 kV.
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Fig. 1 Rod anode X-ray source model. (a) Structural diagram; (b) optical path diagram of electron beam
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Fig. 3 Structural diagram of magnetic lens
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Accelerati
cocieraing Grid voltage /V

Cross spot /  Position of cross

Total beam / Maximum brightness ~ Maximum beam

voltage /kV pm spot /mm mA /(10°A-cm “+sr ') half angle /mrad
50 —30 31.50 0.97 0.22 3.28 1.22
70 —42 26. 60 0.94 0.37 7.70 1. 20
90 —54 23.34 0.93 0.53 11.27 1. 20
110 —65 20. 86 0. 95 0.74 14.01 1.21
130 —67 20. 82 0.98 1.21 17. 35 1.09
160 —175 19.04 0.98 1.65 22.28 1. 06
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