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Research for Fixing and Orientation Structure of Lens
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Abstract As the mismatch of thermal expansion coefficients between the lens and the frames, stress on the lens
is brought under the large temperature range, which can affect the properties of optical system. So a special support
structure is designed to minimize the stress. Firstly, several existing form of surface contacted are analyzed and
compared, then the axial and radial effect caused by temperature is calculated, and the fixing and orientation structure
is designed prettily. Lastly, the impact of reducing the thermal stress is simulated by the MSC.Patran software. The
result indicates that the space and pad for reducing the thermal stress make the stress and deformation of lens caused
by temperature decrease clearly, and the rigidity of the assembly system is fine, assembly method simple, as a broad
applicable design method can solve the support structure of coaxial optical system.
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Fig.3 Optics layout of lens
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Table 1 Optical parameters

No. Aperture /mm Distance to the next /mm
LG1 76,75,67 8.50 (d=35,20)
LG2 66,68 17.51 (d=15)
LG3 77,80 34.12 (d=22)
LG4 74,72,67 1.33 (d=25,12)
LGbH 61,55 3 (d=15)
LG6 53,46,33 32 (d=15,13)
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Fig.4 Machining drawing of LG4.2
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Fig.5 Structure design drawing of lens (unit: mm)
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Table 2 Property of materials

Name E /Mpa p /(t/mm’) u a/10°
H-LAF1 101380 3.85 0.29 7.6
H-LAKG6A 107700 3.59 0.28 6
H-ZLAF76 105350 3.98 0.26 7.1
45 200100 7.81 0.26 11.6

15 18 s VB %k 375 4655 it Jon s 160 449 A 28 e, 90 B {8 R 1.295 MPa(AH 24 %l 1) 28 ff 1000 N) o U iE, A i a2
BRI AR TR 35 AR (RMS) R 1.6 nm, 5% — Fr i 55 M BR 1 22 % RMS 0 1.6 nm, 8 = K W& 6 ir s . K 6
AT LLE Y I 3 2 4 il e 7 R 4 R 1.54x 107 mm A 3.96x 107 mm . 7 55 41 9 FH R 55 UL B S -40°
C~50° C, 7E — 40° C B} #5 & %l i) Y 4 2 A, =59x11.6x60% 10°=0.041 mm; & £ 5 i U 4 & .
A, =(35%6+24x7.1)X60x10°=0.023 mm. A, -A,=0.018 mm.
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Fig.6 Deformation by axial loading. (a) Deformation of convex sphere; (b) deformation of concave sphere
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