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Improving mechanically dithered RLG vibration performance

Zhao Xiaoning, Han Zonghu, Li Xianluo, Chen Linfeng, Guo Xin, Ye Ping, Lei Jianjun

(Xi'an Flight Automatic Control Research Institute, Xi'an 710065, China)

Abstract: Reducing the deviation of light path in cavity can improve mechanically dithered RLG
vibration performance. The mechanism of the deviation of light path in the cavity of mechanically
dithered RLG was analyzed and simulated. According to the results, the main reasons of light path
deviation were dithered tangential inertial force and vibration impact inertial force. Meanwhile, the
deviation of light path in cavity of RLG could change the RLG bias produced by Langmuir flow. The
two main effective means of reducing Langmuir flow bias produced by vibration and improving gyro
vibration performance were decreasing working current and improving stability of light path in cavity. The
mechanism of mechanically dithered RLG light path deviation was validated by test. Compared with
vibration test results of different working current, the vibration performance of RLG is improved
obviously by reducing working current. The means of improving vibration performance by decreasing
working current and increasing stability of light path is put forward, which is useful to improve vibration
performance of mechanically dithered RLG and reform for the further development of RLG.
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Fig.1 Simulation curve of light intensity of mechanically dithered RLG

without random vibration
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Fig.2 Simulation curve of beat frequency and intensity of output signal

of mechanically dithered RLG without random vibration
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Fig.3 Simulation curve of beat frequency output signal and dither
angular amplitude of mechanically dithered RLG without

random vibration
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Fig.4 Simulation curve of beat frequency output signal of mechanically

dithered RLG with random vibration
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Fig.5 Vibration result of mechanically dithered RLG based on different
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Fig.6 Beat frequency output of mechanically dithered RLG without

random vibration
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Fig.7 Beat frequency output of mechanically dithered laser gyro with

random vibration
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