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Abstract: An automatic shutter-type mechanical window was designed for the multi-band. high-power
and large-caliber laser launch system to meet the requirements of complex service environment for long
interval emission and crystal window. The window is composed of two parts of the dust cover:
pressing mechanism and driving mechanism. By using transmission links, such as screw, wire rope,
and time synchronous belt, the pressing mechanism realizes multi-task driving of a single motor
synchronously and the flexible hinges compensate installation errors. Then the relationship between
wind pressure forced on dust cover and pressing force of the pressing mechanism was analyzed by
nonlinear analysis methods and integral principles. The expression of wind pressure and motor torque
was established by inverse method. According to the relationship of motor torque and frequency, the

rotating speed range of the mechanism and the largest wind pressure of the dust cover were calculated.
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Experimental results show when the motor output torque is 0. 341 N * m, the mechanism can resist

the impact of wind of 10 m/s. The least intervals of the window are stably within 3 s no matter it is

opened or closed. The relative calculation error of the expression between wind pressure and motor

output torque is less than 15% , which satisfies working requirements of systems.

Key words: laser launch system;laser launch window ; multi-band;flexible cable; wind pressure
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Fig. 1 Overall structure diagram of window
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Fig. 2 Planform for pressing mechanism
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Fig. 3 Drive mechanism of dust cover
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Fig. 4 Planform for pressing mechanism
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Fig. 6 Structure diagram of flexible hinge
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Tab.1 Deviation of analytical and finite element calculations
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6 7.056 6. 896 1. 559
7 9. 604 10. 665 —11.05
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Fig. 8 Diagram of cam force
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Fig. 9 Motor output torque corresponding

to wind pressure
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Tab. 2 Torque-frequency parameters for motor

RLPLEO AR/ Nm AL HLA S s /(e e s )
0. 34 2.45
0. 32 5.02
0. 30 8. 66
0. 28 10. 20
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Tab. 3 Test result of wind load

X100% , (15)

Wk R |
= . . W2 Bl & NI E
B R A RNHE N

_ _d(w/% HEE/Nm A t/s
w/(mes ) y/(mes™h)
7.2 8 10. 5 0. 26
8.1 9 11.1 0.28
9.2 10 8.7 0.3 =2
10. 2 11 7.8 0.32
10.9 12 10.1 0. 34 2~4




1840 b=

K TR

o2k

5.2 HlAgEEE N

Sy Y HERR TS 1R IT R i a) R A IR T
SR D RLAT B A7 B, 30 2ok I 6 7 AT 32 Bl Y I ] e
FATHRE s R ARAT o MLy 10 AP X e il o = 5/ ¢,
W RE MR E o fF2~18 s !
AR AL . B L R o o SR BIAR AR
A6 FNCLT) H A5 1 5 P i T -5 AR A T 014
2 A Co) U K 258 g o B b B 3 5y g
{H sCu) .

A(v%le%}ELXIOO9& (16)
E ('Z); - ;)2
i=1
n—1
R o B 2 2H 1 ) 45 R A S 2 1
M AR g Lk 4 pros,

X 100% » (17

sCu) =

R4 BEREEMNKER

Tab. 4 Test results of speed deviation
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