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Simulation analysis of the instability of the emission axis
of the airborne laser finder /illuminator

GENG Yuan-yuan, XU Guang-shuo, XIE Gui-juan,LV Hua-chang,ZHAO Kai-rui, CHU Fan-zhong
(North China Research Institute of Electro — Optics, Beijing 100015, China)

Abstract: Aiming at a certain type of UVA airborne laser finder/illuminator, this paper analyzes the reasons for the
deviation of the laser emission axis,and then uses the CAE software ANSYS Workbench to simulate the structural de-
formation under the influence of structural forces  heat and vibration, Analyze and calculate the maximum comprehen-
sive deflection angle of the laser emission axis through the calculation of the resonant cavity optical path and the beam
expanding optics formula,so as to determine the instability of the emission axis of the laser finder/illuminator to verify
whether the design meets the corresponding reliability index requirements.
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Fig. 1 Schematic structure of the laser finder/illuminator
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Tab. 1 Main parameters of the laser

finder/illuminator

Ttem parameters
Wavelength/nm 1064
Maximum range/km =10
Laser beam divergence/mrad <0.3
Instability of emission axis/mrad <0.08
Total weight/kg <2.0
Total length/mm 220
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Tab. 2 Environment requirements of the

laser finder/illuminator

Item Environment requirements
TARIRIE | -40 C ~ +60 C
SR Gy BOHLI 2 A 7R, I BE PSD 35 3Crh
& 6 fit7s
il A E | IR, BORIE AN EE 20 ¢, FFEEMT ] 11 ms
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Tab. 3 Material properties of the laser finder/illuminator parts

Materials
Duralium(2A12) | Superduralium(7075) | Optical glass(K9) Microcry-stallinemica | Copper(T2)
Properties
Density/ (kg - m~3) 2.78 x10° 2.79 x 10° 2.51 x10° 2.6 x10° 8.3 x10°
Youngs Modulus/Pa 6.8 x 10" 7.1 %10 8.2 x 10 8.34 x 10 12.0 x10'°
Coefficient of Thermal Expansion/C 2.14 x10° 2.38 x10° 7.1x10° 6.5 x10° 1.8 x10°
Poisson’s Ratio 0.33 0.17 0.17 0.34
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Fig. 3 Total deformation under installation force
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Fig. 4 Total thermal deformation diagram
SO B 25 K G e B LT b TE XY Z
=HhT7 ) LR SLRS AN S R

0.000 0.045
— —
0.022 0.068

2.5%10
2.0%10 [,
1.5%10° ..., 101107 1.06x10:4

N

2 1LOXI0 o e mm = ’__'/___
2 S N !

10~ %

£3000 -4.59x10%, L71X107

20.0 prannent? ",

a - 7 . m
5.0x10° il /V
-1.0x107*

-1.5x107* RG] —
2252523 8RIYIEEE
XX XXYXXX3ETHRZzBL288
—_ o DO~ o= - —_ = =S
XA = TR SO S S © S o
X N N O N
Length /m

S5 BRI
Fig. 5 Thermal deformation displacement components
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Fig. 8 Vibration deformation displacement components
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