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ABSTRACT: The paper aims to estimate whether the stability of the initial design scheme for a certain optical platform under
random vibration meets the design index, and propose effective improved design schemes. Based on the theory analysis of
structure relative displacement response suffering random excitation, the relative deformation calculation method under dynamic
load was established, and the angle response to mirror was analyzed through finite element numerical simulation. The estimation
result of original scheme indicated that the angle displacement of mirror exceeded the requirements of less than 10 prad because
the overall bulge and bending mode shape of the structure were activated. It was proposed to add bolt connection to change the
dynamic characteristic of structure to enhance the stiffness of the structure and improve the flatness of the mounting platform.
The numerical simulation result of improvement measure indicates that with the increase of mount bolt on baseboard, the flat-
ness of the mounting platform is enhanced effectively, and the angle displacement of the mounting platform is reduced obvi-
ously to 3.4 prad, which matches the design requirement.
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Fig.1 Geometry model of laser-device platform:
a) bottom; b) top
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Fig.2 Definition of angle displacement
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Tab.1 Power spectrum of foundation acceleration load

Frequency/Hz Acceleration PSD/(g*-Hz ™)
10 0.016
50 0.08
1000 0.08
2000 0.02
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Tab.2 Displacement response of initial scheme

(root mean square value) mm
J7 ] A S B A Wor 2
z 2.394x1072 1.796x1072 4.244x107*
y 1.502x1073 1.170x107 1.110x1077
FARE (2) 0 (3) . (4) IHEBEEEF

MBI AR A 26.6 urad, ANif L THEAREK 1@ id
XSS R RS R PR B AT, LSS 31222857 5 B ET LB Ik
RGN 3 fios. ATLAE L, s A F B ITEf B A8 B
BOK, XEmT A SN B SEEEEMNE, Nl
TR AL A v [ SZ E5 A i e a], IR S S AR T
Kughi g CanlE 4 fros ), WK B RS X 2544 19 31
DA AR, HILER A, B A 0YshAm

VAN

b =B
3 SRR IR =

Fig.3 Low order mode shape of platform mounting:
a) first order; b) third order
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Fig.5 Position of newly increased bolt
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Fig.6 Low order mode shape of improved platform
mounting: a) first order; b) third order
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Tab.3 Displacement response of improved scheme

(root mean square value) mm
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Fig.8 Deformation of platform mounted through three
schemes: a) original design; b) improved design;
¢) new restraint scheme in the middle
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Tab.4 Displacement response of new restraint scheme in

the middle (root mean square value) mm
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Fig.7 Position of new restraint at the middle 4 4 3
bottom of platform y 1.313x10 1.419%10 1.862x10
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