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Temperature field analysis and structure redesign of

fiber optic gyroscope

ZHANG Wei, CAI Yingbo, WEI Xuetong
(Element 95, 92941 Unit of PLA, Huludao 125001, China)

Abstract: Based on partial differential equation of heat conduction, a temperature field model of fiber optic gyroscope ( FOG) was

established. The steady-state temperature field and the transient temperature field were given. A circuit to measure temperature using a platinum

resistor was designed. The experiment results are compared with the simulated ones and the error is less than 3% , which validates the legitimacy of

the simulation. The structure of FOG was redesigned to improve the thermal symmetry of the fiber ring. The steady-state temperature field indicates

that the temperature difference of the fiber ring is reduced 73.7 percent to 0. 05 degree after structure redesign. The transient temperature field in

10 min shows that the temperature difference of the fiber ring is reduced 42. 1 percent to 0. 11 degree after structure redesign.
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Fig. 1 Steady-state temperature field of FOG
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Fig.2 Steady-state temperature field of fiber circle
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Tab.1 Thermal comparison of analysis and measurements

MRS (FEAE(C) MEECC) MHXTRZE(%)
SLD L 34.21 34.93 2.06
SeHFEIEE  35.87 36.41 1.48
DSP 44.32 45.25 2.05
FPGA 44.05 44.84 1.76
4 1 25384 33.30 33.58 0.83
4 1 41963 33.49 33.87 1.12

3.2 BRENRESRSH
Wik AR S 0 B B M S SR ER B Y AR A0
JELT PRI LT IR S A RS2 R . B FE IR )
Al R 25°C 4 HB A BRI EE Dy 60°C 14 8 i
AR FEIRAL T ATFHUIRZS , (15 B8] S Sh, ik ]
AR 10min, 37847 1 30 A~122 . &3 A
4 5390 9 G £F B 10min 1 Th 4 35 1% 25 70

45

I = .
40.518 40.561 40.604 40.646 40.689
40.539 40.582 40.625 40.668 40.711

K3 JBEFFR 10min BRI BT FL4%

Fig.3 Transient temperature field of fiber circle for 10 minutes
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Fig.4 Transient temperature field of fiber circle for 1 hour
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Fig.5 Steady-state temperature field of fiber circle
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Fig.6 Transient temperature field of fiber circle for 10

minutes after redesigned
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