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Numerical calculation of misaligned optical system
under interference vibration

SHAO Jun, YE Jing-feng, HU Zhi-yun,ZHANG Zhen-rong, HUANG Mei-sheng
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Northwest Institute o f Nuclear Technology ,Xi'an 710024 ,China)

Abstract. For the purpose of providing a method to estimate the effect of vibration on the optical per-
formance of a burning diagnosis optical system,a numerical calculation method for the misaligned opti-
cal system under interference vibration was proposed. Based on the finite element analysis software
ANSYS, the physical model of misaligned optical system under interference vibration was developed
and the transient dynamic analysis was inspired by a reflector displacement in the vibration response.
Then,the dynamic response of the reflector was obtained by transient dynamic analysis. On the basis
of the matrix optics, geometrical optics theory and the mechanic vibration theory, the vibration mis-
alignment matrix of planar reflector was analyzed, and the vibration misalignment model was also
built. Meanwhile, the method of simulating calculation of misaligned optical system under interfer-
ence vibration was inferred. Furthermore,an experiment was carried out to validate the method. The
results show the the relative error of simulating calculation and experimental data can reach 4. 1% and
0.8% in the horizontal and vertical directions,respectively.
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Fig. 1 Entity model of reflector
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Fig. 2 Finite element analysis model of reflector

x1 MHENSH-—K

Tab. 1 List of material property parameters

B B BE gy TERE
/(g cem™?) /GPa
B AREHE 2.2 0.15 72
g BEE 2.82 0.3 74.8
S NFEW 7.88 0.3 200
I Bk 7.85 0.3 206
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Fig. 4 Vibration exciting signals loaded on model
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Fig. 6 Coordinate of rotational reflector
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Fig. 7 Geometric image of two points on vertical re-

flector surface after vibration interfering
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Fig. 8 Light-transporting image of plane mirror
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Fig. 10 Geometric relation of misaligned light
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Fig. 11  Output interface of simulation software
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