H26 % 1 eoE G TR Vol. 26 No.1
2018 4F 1 H Optics and Precision Engineering Jan. 2018

XEHS 1004-924X(2018)01-0105-09

AN =2 38 5 5% B R T LA BV 2 1

THEN &= #,% FL,TIEA
(LLPERZK MEALFRGEENEEL LR
PEHNFRKAELFEENRG WEF R, EH K& 130033;
2.KEFRETLHR, E/4 K& 130012)

FEE A SO T — iR T 00 4 TR 450 00 25 B8 AL B TR B AT AR T L A DT T B 254 R s A R 3 AT R T v A
R PTTR T R 5 #  2CSE 8 T it R PR IR R e i BRI AR, M Tl b /N AR T, S R il g R 4 S [ 4% B
LU 3R Sl U R B 5% S IR GG B Y . B LSS HOE S VA I e e, T AR A E M . XTI AT T AR
STES A ML S A SRR L PTG IR E A E] Y R A F] 1/100 s~1/1000 s, 0CRIKF] 85 % , Pl R 't 2% W A5 52 i /) , B A 1R
S DS Rl PR A0 2 v R R A O A 0 A T T O R i R Y AR L (K

EE - B AL SR SRE &N SN e P SR

hESES TP73 XERARIRED: A doi:10. 3788/OPE. 20182601. 0105
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Abstract; In this study. a novel type of lens shutter with compact structure, reasonable layout and
high reliability was designed for use in digital aerial photography mapping cameras. The double-blade
shutter achieved the same shutter efficiency as a five-blade shutter. A coaxial gear train with different
transmission ratios drives the double-blade rotation by miniaturized design, thereby controlling
exposure. The speed of the blade is varied continuously by controlling motor speed, which helps
attain the appropriate exposure. Simulation and experimental analysis of the shutter indicates that the
range of shutter exposure time reaches 1/100 s-1/1000 s, and the shutter efficiency can increase to
85%. The shutter with wide exposure time and high shutter efficiency is found to have small effects
on optical distortion, and sufficient stiffness to meet the camera requirements.
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Fig. 3 Three-dimensional model of shutter-blade
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Tab.1 Material properties of blade module
FH EE PR HURORE
s T/
Giais /(10 kg * mm*) (E)/MPa  (a,)/MPa
R M50 1.92 287000 800—890  0.29
B 1Cr17Ni2 7.74 211 000 754(w.2) 0,26
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Fig. 4 Deformation contours of blade module
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Fig. 7 Schematic diagram of blade scanning aperture
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Fig. 8 Characteristic curve of lens shutter
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Tab.3 Typical values of exposure time and blade revolution

e S bt AR PR
i) /s i [H] /s /(r e min~")
1 1/100 1/81 663.15
2 1/125 1/101. 25 828.93
3 1/250 1/202.5 1 657.87
4 1/300 1/242 1988, 44
5 1/500 1/404 3314.73
6 1/700 1/566 4 641.02
7 1/1000 1/809 6 630. 46
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