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Abstract

K9 glass is one of the most important and commonly used components in modern optical systems.
In order to study the effect of micro deformation on optical system imaging at room, medium and
low temperature, a geometric model with diameter of 40 mm and thickness of 2 mm was con-
structed. The ANSYS finite element analysis method was used to simulate the micro deformation
and thermal strain of K9 glass under two conditions, one was keeping the ambit temperature con-
stant, meanwhile changing the temperature of the thermal load, the other was that keeping the
temperature of the thermal load constant, meanwhile changing the ambit temperature. When the
ambit temperature was 18°C, the thermal deformation of K9 glass increased about 170 nm at
every 1°C increase of the thermal load. When the thermal load temperature was fixed at 35°C, the
thermal deformation of glass increased about 1170 nm as the environmental temperature in-
creasing every 10°C. In addition, the simulation results are combined with laser speckle interfe-
rence, and the changes of optical path imaging were simulated and analyzed when the thermal
deformation was 0.1 pm, 0.25 pm and 0.35 pm. It was concluded that the micro deformation of K9
glass at room, low and medium temperature had an important influence on the imaging of optical
system, and the micro displacement of the lens provides a method of laser speckle interference.
The research provided a reference for the of optical system imaging at a region with greater tem-
perature difference and the imaging of the optical system at room temperature and medium low
temperature by heat source, and also provided a basis for the study of the subsequent related opt-
ical elements.
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E, GBRAEGE T et S K9 BRAH BAE A B SEIR AT 5T (4], Sebr b, KO BESEL A ANMUAE S S T
FEAF T IG ROGEIE O™ E R, R E B SR LET, HEBRREE . A FUE AR )
WS R —E R ), AR 2% B SEER A AE B IR A P IRIR A 5 1 T AT I BRIk, A SR
i Py TR ARAE 63 & 75 1T DL ZZME AN TR DA BT ' 5 14D 5 1 RS W AR AT — 2 3

FRAE A BB FEIUIR, ASON K9 BREE 78 5 I PRI I 264 T TR AR HEAT T B4, R
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Figure 1. Deformation of K9 glass under different heat source temperature
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Figure 2. The relationship between maximum and minimum deformation of K9 glass and the temperature
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Figure 3. The different value of maximum and minimum deformation for K9 glass under different temperature
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Figure 4. Thermal strain of K9 glass under different heat source temperature
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Table 1. The relationship between total deformation of K9 glass and the ambient temperature
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Temperature/C Maximum Deformation/pm Minimum Deformation/um Different Value/um

28 0.81907 0.0095961 0.8094739
18 1.9892 0.023305 1.965895
8 3.1593 0.03701 3.12229
0 4.0954 0.047981 4.047419

-8 5.0314 0.058947 4.972453

-18 6.2015 0.072656 6.128844

—28 7.3716 0.086366 7.285234
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Figure 5. Diagram of laser speckle interference
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Figure 6. Laser speckle interferometric fringes
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