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Investigation of Flexible Element in Passive Athermalisation

Xu Yao Huang Yifan Chang Jun
School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China

Abstract In order to realize the athermalisation of infrared optical system, an finite element analysis (FEA) model
is established to analysize the contact stress of the lens and sensitivity of the structure. First, based on the athermal
requirements of the optical system, the concept of the flexible pressure ring is introduced. Then, thermal
deformation analysis is made on the flexible elements. After that, we design the flexible elements based on the
sensitivity analysis, which gets that the flexible elements can reduce the contact stress of the lens and makes the
choice of the lens sear materials more easily. Finally, the flexible elements is introduced to the triplet system. The
simulation results indicate that the modulation transfer function (MTF) of the triplet system is above 0.5 under the
use of flexible elements when the spacial frequency of MTF is 10 lp/mm. The defocus of the ordinary pressure ring
under 60 C and -20 C are 4.765 mm and —6.312 mm respectively while the flexible are 1.261 mm and —1.563 mm
respectively. The use of the flexible elements can meet the athermal requirements of the infrared system.
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Fig.2 FEA model of a convex lens system
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Table 1 Optimization of the flexible element structure

Initial value Maximum Minimum Optimum
Thickness of the interface /mm 1 1.5 0.5 0.91
Outer radius /mm 25 27.5 22.5 25.48
Inner radius /mm 24 26 22 23.65
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Fig.3 Sensitivity coefficient of design variable to contact stress
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Fig.5 Contact stress of flexible element to different
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Table 2 Mechanical properties of part materials

Marerials a /(107 C) E, /(10 GPa) SY/10° v, p /(g/mm’) k/TW/(m-k)]
6061-T6 23.6 6.82 5.5~27.6 0.332 2.68 167
6A14V 8.8 11.4 82.7~106 0.34 4.43 7.3
AMTIR-1 12 2.2 - 0.266 4.4 0.3
ZnS 4.6 7.45 - 0.29 4.08 18
Ge 6.0 10.37 - 0.278 5.323 59
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Table 3 Performance requirements of the optical system

Parameters Value
Range of wavelength 8~12 pm
F 2
Focus 80 mm
Field 4°
Range of temperature =20 C~60 C
Material of mirror seat Al-6061
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