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Optical-Structural-Thermal Analysis of
Zoom Infrared Dual-Band Projection Lens
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Abstract In order to avoid the influence of the ambient temperature change on the projection image quality of the
infrared dual-band target simulator, the integrated optical-structural-thermal analysis of the zoom projection lens of
this simulator is conducted. The finite element analysis model of the zoom projection lens is established. By the
quasi-static treatment to the unsteady thermal stress, the thermal analysis and the statics analysis are finished. The
displacement nephogram of overall unit versus temperature is also obtained. The discrete node coordinate data are
converted into the vector deformation data by the finite element data conversion algorithm. The surface thermal
deformation of each lens is fitted by the Householder algorithm based on the Zernike polynomials. If the fitting
coefficients are imported to the optical design software, the thermal analysis results of the zoom projection lens
under different temperatures can be obtained. The results show that the projection image quality is insensitive to the

thermal deformation of the overall unit when the temperature is in the range of 10-30 C.
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Fig. 1 Light path of zoom projection lens under different focuses.
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Table 1 Material properties of each component of zoom projection lens

Material Elastic modulus /GPa Linear expansion coefficient /(107 K™!) Density /(gecm™?) Poisson ratio
ZnS 7.45 4.6 4.08 0.290
AMTIR1 2.20 12.0 4.49 0.266
ZnSe 7.03 7.1 5.27 0.280
Ge 10.37 6.1 5.32 0.278
Al6061 68.20 23.6 2.68 0.332
40Cr 205.80 11.0 7.85 0.300
16Mn 212.00 11.3 7.85 0.310
3M2216 0.689 102.0 1.47 0.430
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Fig. 4 Temperature field distribution of zoom projection

lens under different temperature variations.
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