EERCE TR DA S R DG Vol.3 No.4
2010 4£ 8 A Chinese Journal of Optics and Applied Optics Aug. 2010

XEHRS 1674-2915(2010)04-0397-07

% 4 41 5MR IR 48 B0 SR 4R

e R KER L HEEE  RKE AR
(L. P ERFER KELFH TG WEF R BT, 4K K& 130033;
2. #ERFR FRER,LFE 100039)

FEE O TSRS AR A SE I, B T — A BTSN B A B LA o AR R R ALAR T R RO
G, B b A SO B ST Oy S R O ~360° 434t o @A BRIT I I X RGEHATHE 1 2% 20 A, 25 SR 0 R OB AS
FBETF R o FRER T X FENLIEAT T RIS, X R s AT T IR0 . 25 R0 JeLas i — M imi %
K52 Hez AHXSFZEFIFBEM 12,5 He A RG0SR R 25 i, iR IEZ IR &1L 7 TAE,

% g R FRLMENGEE LM e ] R B S AR A

RESFES TN219; X831  ZEkFRIREG:A

Design of optical and mechanical structure of

on-truck infrared detection equipment
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Abstract: In order to test the air quality in real-time, an optical and mechanical structure of on-truck infrared
detection equipment is designed. Using large aperture optical system, high precision scanning structure and
unfocus reflecting telescope, the system achieves 0 —360° scanning in orientation and pitching. The structural
static analysis of the system is performed using finite element method and the results meet the optical and me-
chanical design requirements. A modal test is done by hammer beat method and a vibration test is carried out
under the on-truck environment. Comparing the two results above, the first-order frequency of the optical and
mechanical structure is 52 Hz, which has sufficient dynamic stiffness corresponding to the 12. 5 Hz in the on-
truck environment and can ensure the stable operation of infrared detection devices.
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Fig. 1 Principle of work
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Tab.1 Optical system of infrared thermal imaging
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Fig.2 Optical system structure
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Fig.3 Aiming system
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Fig.4  Overall structure
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Fig.5 Two-dimensional high precision scanning struc-

ture
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Tab.2 Technical data of selected vibration isolators
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Fig.6  Structure of isolation box
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Fig.8 Modal system of simulation test
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Fig.9 Results of hammering modal testing
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Fig. 10 Acceleration response of x direction
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Fig. 11 Acceleration response of y direction
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Fig. 12 Acceleration response of z direction
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