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Effect of Double-Cylinder Winding on Temperature Performance
of Interferometric Fiber Optic Gyroscope
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Abstract By deeply analyzing the characteristics of interferometric fiber optic gyroscope sensitive ring, a double-
cylinder (D-CYL) winding method with a simple process is proposed. Simulation by finite element method is
conducted to analyze the transient heat transfer performance of the D-CYL winding coils and a comparative analysis
is made to find out the different effects of D-CYL and cross winding methods on fiber optic gyroscope under the
same variable temperature. The results show that, under a symmetry temperature environment, the D-CYL
winding method shows almost the same performance in suppressing phase drift error as the cross winding method,
and both errors are within 0.01 (°)/h, which is consistent with that from the theoretical analysis.
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Fig. 1 Schematic diagram of fiber optic gyroscope winding. (a) Cross winding; (b) D-CYL winding
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Table 1 Simulation parameters of fiber coils

Clockwise Anticlockwise

Category L /m fiber fiber M N R,/m R,/m H /m

length /m  length /m
D-CYL winding pattern 992.4935 496.2346 496.2589 40 68 0.055 0.0605 0.013
Cross winding pattern 992.8282 496.43105 496.39715 40 68 0.055 0.0605 0.013
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Fig. 2 (a) Heat-off spool; (b) simulation drawing
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Table 2 Parameters for calculation

Category Fiber core Coating Glue Al alloy Insulating material
Density o /(kgem *) 2203 1190 970 2740 2520
Specific heat ¢ /(Jekg '+K™) 703 1400 1600 896 2000
Thermal conductivity K/(WeK 'em ') 1.38 0.21 0.21 221 1.6
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Fig. 5 Thermally induced drift error in two winding methods
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Fig. 6 Schematic diagrams of (a) winding mechanism and (b) coil splicing of D-CYL winding
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