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Abstract: G-band Traveling Wave Tube(TWT) mainly uses the high—frequency structure to amplify
and radiate the high—frequency electromagnetic wave. The output window is one of the main components
in the high—frequency system of a traveling—wave tube. The quality of its design affects the normal output
and radiation of high—frequency waves, particularly in terms of critical parameters such as window
dimensions or waveguide length. To detect potential failure during actual operation, reliability analysis
of the output window structure must be conducted to validate its robustness. This paper presents the
design of an output window for a G-=band hundred-watt TWT, along with its simulation and experimental
S-parameter results, and those results are in agreement with each other. To verify the structural
reliability of the designed output window, comprehensive thermal analysis and vibration analysis were
performed. Corresponding modal and random vibration analysis results are provided, demonstrating that
its Margin of Safety(MS) meets specified requirements.
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Tablel Key parameters of the materials used

. . N thermal expansion heat conductivity/ Young's modulus/ . .
component material density/(kg/m’) . Poisson ratio
coefficient/(K™") (W-m™'-K™) GPa
Monel containments Monel 8.83x10° 1.39x107° 21.8 179 0.32
window sheet Sapphire 3.98x10° 5.80x107° 40.0 500 0.33
window sheet fixing slot Silver 10.50x10° 1.89%107* 429.0 83 0.37
external supports 4J33 8.27x10° 1.20x10™° 10.1 146 0.30
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Fig.3 Equivalent circuit diagram of the window
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Fig.2 Output window structure and parameter annotation
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Table2 Meaning of the parameters and the designed values

parameter meaning of the parameter designed value/mm sweep step/mm
T, thickness of the sapphire window 0.11 0.01
L, length of the circular waveguide 0.92 0.01
R, the difference between the radius of the window plate and the radius of the circular waveguide 0.65 0.01
R diameter of the circular waveguide 2.08 0.02
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Fig 6 Results of the window's sensivity analysis
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Fig.13 Equivalent stress results of the output window random vibration analysis
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Table4 Comparison of simulation results and test results
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