CRIECH BUR g G TR Vol. 24 No. 10
2016 4 10 A Optics and Precision Engineering Oct. 2016

XEHS 1004-924X(2016)H8-0259-08

KO F T A manl e &g it

' OBRFRE MEH
(PEB#*K KEXLEREEIREDERRTH BT LFIEFRE PO, 4 K& 130033)

FEE 0 T R K362 T8 44 28 TDBEJR 19 6 A DU 5 3K, i 7 — 3B DU ) FR B 905 R S . 32 ISR 4 A
ST 9K Bl 2 AT R B T AR bR 2R AR AR 4 1 3 XTWIT:EY‘UWME’J BN IEAT T A BT R AR B T AR i A ) B
BB AL bR S S IR BN B K R, RIS 8 T & fizhicd sh 5 R shid shZ M poe R4 . R A BUREHLOY B8k AD-
AMS X35 B2 i B 45 R U AT 05 BLIAE A 8 T A IR B e - e il 2k . RS Ll it ANSYS Workbench X A6 4
5 A i 1) S 7 O 2 R B 1 S P A IS IEAT T AR BROT A BT . 4 R SR W, B AR o i R I S R 2 0 19. 82
e 38 RS B BE IR A 1/36 R BOORT B IR EE R T AT A IR 25 I E 1 pem DAY W R TS AR 10 pom R EE R BR A
SCHESE M) — B [ A AR Ry 882, 58 Haz, A T AEMI R /N 45 M 1) — B [ A A0, ik A 1 5 X 8 44 285 449 1) B 38, PRI
TRAWAEE S22,

X 8 R L F BN IR S R A TR AT B S 5 ADAMS

hES S TH4 Szﬁikﬁiﬂﬁii:A doi: 10. 3788/OPE. 20162413. 0259

Structrual design of detector for optical elements
with large aperture

HUANG Bin", LI Xian-ling, YANG Hui-qi

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

% Corresponding author, E-mail : huangbin@ ciomp. ac. cn

Abstract: In order to meet the requirements for surface defect detection of optical elements with large
caliber in optical detection systems, a defect detector with four degrees of freedom was designed. The
detector was controlled by four independent drive devices. The matrix transformation of coordinate
system was employed to calculate the kinematics of the defect detector, involving the relationship be-
tween the trajectory coordinates of objective lens and displacement of actuators and the relationship
between each follow-up servos and the active servo. The kinematics results were verified by ADAMS,
a virtual prototype simulation software, obtaining the displacement-time curves. Furthermore, the
static position deviation of objective lens and cantilever structure of the lens cone were analyzed by
ANSYS Workbench. The results indicate that the maximum of static position deviation of lens is
19. 82 pm. The deviation can be decreased to less than 1 um by adjusting 1/36 round of precise pitch of pre-

cise angle adjustment, which can satisly the design indices of =10 pum. Moreover, the working frequency is
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far less than the first-order natural frequency of 882. 58 Hz, which can avoid the destruction to the whole

structure caused by syntony, thus verifying the reliability and safety of the equipment.

Key words: optical inspection; defect detector; inverse kinematics; Finite Element Analysis(FEA);

modal analysis; ADAMS
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Fig. 1 Mechanism skeleton of defect detector for op-

tical elements with large aperture
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Fig. 2 3D-model of defect detector
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Fig. 3 Schematic of coordinate systems of defect de-

tector
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Fig. 4 Relationship of Z motion( p.) and X motion

(p.) displacements
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Fig.5 Relationship of rotation angle(f3) and X mo-

tion displacement
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Fig. 6 Simulation model of defect detector in ADAMS
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Fig. 7 Results of kinematics simulation for defect detector
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Tab.1 Indices of slide ways and rotation table
Item Value Max deflection/prad
X Flatness +8 um 35.56
Z Flatness +6 pum 11.19
Y tilt error 10" 48. 48
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Finite Element Analysis (FEA) of deforma-

Fig. 8

tion for lens cone-supporting components
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Fig. 9 Results of modal analysis for lens cone-supporting components
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Tab. 2 Results of finite element analysis for structural
support of lens cone
Item Max deformation/mm Frequency/Hz
Static load 0. 004 986 —
Mode 1 42. 482 882. 58
Mode 2 34. 596 1034. 6
Mode 3 104. 86 2519.4
Mode 4 84.56 2701.1
Mode 5 232.67 3315.7
Mode 6 70.493 3647.8
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