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Thermal design and analysis for fiber optic

gyroscope combination
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Abstract: In order to meet the requirements of environmental temperature, complete quickly and reliably
the design scheme of FOG combination, the thermal design and analysis of FOG combination were
carried out. The combination model and finite element model were established, the boundary conditions
and constraints conditions were set, the temperature and the reliability of the key components and
assemblies of the combination FOG were analyzed in entire temperature cycles. Finally, the maximum
temperature of DSP was reduced by 10 C, the maximum temperature of DC/DC power modules was
from the original 90 C down to 70 C, the all critical components and assemblies were working within
their rated temperature range through the way of thermal design, the uniformity of fiber optic gyroscope
combination of internal temperature field was improved, from the original 30 C down to 10 C, a basis
was provided to determine the design of scheme.
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Fig.1 Structure model of FOG combination
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Tab.1 Materials list

Young's Densit Material
Material modulus E n Y _f strength
/Kg-M~
/Pa /MPa
Aluminum
7.30E+010 0.33 2800.0 280-300
alloy
Resin fiber 8.14E+010 0.322 1630.0 4400
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Fig.2 Finite element model of FOG combination
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Tab.2 Correspondence relationship between devices

and nodes
Name Node numbering
Shell 101,102
Bracker 103
Base 104
FOG 1,2,3 105,106,107

Circuit board 1 108,109,110,111

Circuit board 2 112,113,114,115
Circuit board 3 116,117,118,119
Navigation computer power 120,121,122,123

Secondary power supply board 124,125,126,127

FPGA 128
DSP 129
Power modules 130
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Fig.3 Temperature change curve of the enclosure, bracket and base
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Fig.4 Temperature change curves of the three gyroscopes
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Fig.5 Temperature change curves of the three circuit boards
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Fig.6 Temperature change curves of the FPGA, DSP and power

modules
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Fig.7 Temperature change curves of the three gyroscopes
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Fig.8 Temperature curves of the three circuit boards
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Fig.9 Temperature change curves of the FPGA, DSP and power

modules
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