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Research on the design of variable F-number switching
mechanism and assembly process

HE Yuan,ZHANG Xiao-liang , PENG Qing-qing, WEN Qing-rong, LI Hong
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: In this paper,the structural design and assembly process of optical system with variable F-number switching
mechanism are studied. The variable F-number design of the infrared optical system is achieved by alternately switc-
hing between two sets of optical lens groups. In assembly process, the reference optical lens group is positioned through
mechanical frock,while the variable F-number lens assembly is adjusted based on the field of view( FOV) of the refer-
ence assembly. Both focal plane and optical axis alignments are achieved through respective adjustments, ensuring sys-
tem-wide consistency in focal plane alignment and optical axis collinearity. The proposed switching mechanism features
a compact structure, short switching stroke, rapid switching speed, and convenient assembly-alignment processes. It
satisfies stringent requirements for optical axis stability and focal plane consistency.
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Fig. 1 Optical design of variable F-number path diagram
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Fig. 2 Wide field of view optical path diagram
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Fig. 3 Narrow field of view optical path diagram
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Fig. 4 Structure of spherical reflecting warm shield

A8 F RO 3D BRSNS i, B AL
LAT ISR IR s e lieks , T ahhide
5 Bl ek & i sl sk fe AN Ee il ie e, et S
TSN — X s Bk R S e iR
HAPAT T RGO EH . e -5 U0 e 2R R il [ R 2
e A S VIS e e . BT 1 ALIF BB 2
HPFAESE 3 A2 TUHRMEZE b B8 1 A
PIAOGEE R , i 5 2 A AE S 3 4 UIA
JeEE /N o R RO TF S T L BRAE, BIL
RERAEZH PFR FHRE B 8BRS, T8 49 R 5 4
ML, PRUE U 7 1 6 Bl AR 2 P R4 44
Tt BCHHN TR ST, UIRAE S SE
FEARIHERE AL Sh R al RE/, M T UM IO RRE TE

K5 A8 F R 3D R ]

Fig.5 3D model of variable F-number switching mechanism
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Fig. 6 Optical axis positioning of lens 1
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Fig. 7 ¥/2 Wide field of view imaging position
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Fig. 8 F/3 Narrow field of view imaging position
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Fig. 10 Variable F-number switching mechanism of the thermal imager
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Fig. 11 Example image of the target detection
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