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Research on Thermal Performance for Resonator of Mechanically
Dithered Ring Laser Gyroscopes

Lan Peifeng Liu Yuanzheng Wang Jiliang Xu Hongcai
Flight Automatic Control Research Institute, Xi'an, Shaanxi 710065, China

Abstract Thermal deformation and stress have an important influence on performance of ring laser gyroscopes
(RLG) in high-low temperature. The traditional design methods of RLG are focus on optical performance of
resonator more than mechanical and thermal performance. Generally, the traditional structural design of
resonator is dependent on experienced equation and experiment, which result in more iterative design and lower
efficiency. Relationship between thermal performance and structural parameters is studied by finite element
(FE) method in resonator of mechanically dithered ring laser gyroscopes, the temperature field of resonator and
relationship between thermal performance and structural parameters are obtained, which provide the resonator
of mechanically dithered ring laser gyroscopes with significant and directive method. It has significance to
improve efficiency, shorten hour and reduce cost.
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Fig.1 Resonator structure of mechanically dithered ring laser gyroscope
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Fig.2 FE model of resonator
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Table 1 Material parameters of resonator

Thermal

Density Young’'s modulus Poisson’s ratio Heat capacity - Expansion
Material conductivity
3 2 -1
p /(kg-m”) E /(N/m?) u c/[J/(kg-K)] A /[W/(m-K)] a /K
Glass 2500 9x10" 0.24 800 1.46 0.05x10°°
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Fig.3 Temperature field of resonator
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Table 2 Comparison of simulation and measurements

Simulated temperature /C Measured temperature /C Relative error /%
Cathode 32.0 31.7 0.9
Anode 30.7 30.9 0.6
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Fig.4 Relationship between H and (a) stress and (b) deformation
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