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Effect of Temperature Change on the Surface Accuracy of
Bonded Lens
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(State Key Laboratory of Applied Optics., Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun , Jilin 130033, China)

Abstract In order to reduce the lens surface deformation when the temperature changes, the bonded lens can
achieve better effect than the lens which is mounted by spacer and retainer. The radial stress of the bonded lens and
surface deformation at 16 C , 20 C and 26 C are compared by theoretical calculation and simulation. Experiment is
then made to prove that the surface deformation (PV value) of the bonded lens (0. 073, 0.0642. 0.085)) is better
than the mounted lens (0. 2044, 0. 1081, 0. 1052) at different temperatures. Finally, the error sources of the surface
deformation about theoretical calculation, simulation and experiment at different temperatures are analyzed.
Experimental results indicate that the surface accuracy of bonded lens is better than that of the mounted lens, and the
bonded lens has less surface deformation when the temperature changes.
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Fig. 1 Sketch of mounted lens
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Fig. 2 Surface deformations of lens. (a) Surface deformation of mounted lens at 16 C; (b) surface deformation of mounted

lens at 20 'C; (c¢) surface deformation of mounted lens at 26 C; (d) surface deformation of lens cell at 20 C
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Table 1 Surface deformations of lens at

different temperatures

Temperature PV (A=632. 8 nm)
20 C (lens celD 0.0522
20 'C (mounted lens) 0.108a
16 'C (mounted lens) 0. 2042
26 C (mounted lens) 0. 1052
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Fig. 4 Dimensions of bonded lens
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Table 2 Material parameters for bonded lens mm
Material E/ v o/ a/
parameter Pa (10° kg/m*) (107°/°C)
Aluminium alloy 70.1X10° 0. 33 2.7 22.4
Fused silica  74.6X10° 0. 16 2.2 0. 55
RTV 2.2X10% 0.49 1.09 270

RTV B2 Wi 230 106 . i L v] 153 158 2 K 45 )
b ) AL R EE T Al i J )2 ) 210, 002 mm,
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Table 3 Radial stress of the bonded lens when

temperature changes

Temperature / C 16 26

Simulation /kPa 216 913

Theoretical calculation /kPa 250 872
Error /% 13.6 4.7

JNFE 3 AT LA . 07 45 R A ES A
GARM ARA R 2. RE AR E D E
I F3 28 2O IR L 20 IR RE A 0 4l 3 T B T i
B8 Al ) 1 3 RN 5 2) (5 A B3 B g X R A AT
fai b & =R iR 22

M F Matlab 2 57 % 37 55 141 1w 008 2517 20 87 B
FEWIPEAL s o ) A5 B 5T IR S Y 7 B 111 I 6T 1
75 H(RMS) 43 Aii B W& 7 R 8 Jif i 161 T 40 {8
gk 4 FoR.

X /mm

B 7 16 CBd 8 M i g K
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Table 4 Surface deformations when temperature

changes (A=632. 8nm)

Temperature / C 16 26
PV /nm 28.7 (A/22) 25.5 (A/25)
RMS /nm 8.5 7.8
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