CACECIE RS e R AR Vol.18  No. 1
2010 4E 1 A Optics and Precision Engineering Jan. 2010

XEHS 1004-924X(2010)01-0118-08

=mfURERREEREM D TP H

B R AR EAKLE L £ T4
(LHAEBZR KEXLFHEENREDERRI . EH K &.130033;
2. #ERFR R ER.ILE 100039)

FEE 0B P A SRR A (RTV) B2 B T7 04T TR 5E . 4 10 T 19 S A (R WS SR A RD) 45 1] [R] PR 4 (=
JE R B IC TN — 2 A B 50) FA (0] S5 b R 57 B )2 AR Y B 5 v 43 i SR 3 P O YA R O S R R AL B ST T A BR T AR
B IR HEAT T RIS, 5 7RSI E N T e MBS S E. 4R R & P 2 AR i A T 145
B — By A E A2 SR IR — B B RS AR B P 25 A 0. 304, 1M 4 1) [\ 1 b4 Rk = 2 BT R — )2 B o A
Ty T A R T AR S A A E 1.8%, 1. 2% 13. 9% . 43T 5 I 4 B e 0L IR 2 A RHTE AT BR T A B 2 b &
ARNTT LA B 1 5 2556 A3 W1 B 4% i R P b el — 23 R TT 1) AR T VAl TR R A ST R ELR B T AR P R K
X B OWEERALBGABRASMEESSMEERE

fE 4 %S V475, 3; TH703 SERARIRAD : A

Application of RTV adhesive modeling to structure
analysis of reflective mirror
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(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The modeling methods for Room Temperature Vulcanization(RTV) adhesive in a reflective mirror
structure were investigated. The modelling methods of node-connection (ignoring RTV adhesive)) , isotropy
(three elements and one element) and anisotropy materials were introduced, respectively. The Finite Element
Analysis(FEA) models of lens sets were established by three methods and the simulated mode was analyzed.
Furthermore, the mode test equipment was setup and the mode parameters were tested for lens sets. The re-
sults show that the error of the first-order free mode frequency between the modeling method of anisotropy
and the test method is only 0. 3%, and the errors obtained from the three modeling methods of the isotropy of
three elements, isotropy of one element and node connecting by are 1. 8%, 1. 2% and 13. 9% ,respectively.
From the anlysis and test, it is concluded that the RTV adhesive can not be ignored in FEA and the modeling
method of isotropy of one element is a best choice to reduce number of models and to satisfy engineering re-
quirements.
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Fig. 1 Structure scheme of reflective mirror
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Tab. 1

combinations of b/¢ ratio and Poisson’s ratio

Correction factors for ring bonds with various

v=0.45
b/t ki ks ki3 ki
1 0.403 6 0.671 7 0.270 4 0.143 3
2 0.510 2 0.786 6 0.5257 0.3750
5 0.752 1 0.926 7 0.837 2 0.8518
10 0.878 60 0.968 5 0.930 1 0.990 7 B 3 if W 45 4 Bt 4 A FR oot il
20 0.938 3 0.985 4 0.967 5 0.999 4 Fig. 3 FEM of reflective mirror sets
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Tab. 2 Material parameters for reflective mirror structure
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Fig. 4 The first-order natural frequency after elimi-
nating rigid mode for modeling method of
node connecting
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Fig. 5 The first-order natural frequency after elimi-

same5.77+001

nating rigid mode for modeling method of i-
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Fig. 6 The first-order natural frequency after elimi-

nating rigid mode for modeling method of i-

sotropy (one element)

MSC.Patran 2005 06-Mar-09 16:39:31
Fringe:default. A 1:mode 7:freq.=2005.9.eigenvectors.translational magnitude (NON-LAYERED) 5.83+001
Deform:default Al:mode 7:freq.=2005.9,cigenvectors, translational, 5.44+001

5.05+001
4.66+001
4.28+001
3.89+001
3.50+001
3.11+001
2.73+001
2.34+001
1.95+001
1.57+001
1.18+001
7.91+000}
4.03+000;
1.62-001

BT &) St AR 7 1 R R IR AR S S — B AR 2
Fig. 7 The first-order natural frequency after elimi-
nating rigid mode for modeling method of an-

isotropy (one element)

®3 TEAFHENEEME
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Fig. 9 Stability diagram of reflective mirror sets
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Fig. 10  Frequency response of reflective mirror sets
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Tab. 4 Comparison between test and calculation

for the first natural frequency
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Fig. 11 Calculation of scope of elasticity module
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