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Optimum design of support structure for 2 m telescope’s

K mirror
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Abstract: A flexible support structure was designed to make the mirror surface figure error and the
stiffness of the structure fulfill the requirements of the design of a 2 m telescope’s K mirror. KM1 was
the support at three points on the rear of mirror. The position of support points was optimized by the
FEA software ANSYS to minimum the mirror surface’s RMS. And the flexibility matrix of the flexible
support bar was built by theadjoint transformation. Then based on the flexibility matrix, the thickness,
length and the width of the flexure hinge were optimized to reduce the thermal stress and assembly stress
and fulfill the requirement of the mirror support’s stiffness. KM2 was the support at three points which
are uniformly spaced around the circum of mirror. The flexible support bar of KM2 was the same as

KM1’s. The FEA simulation results of KMl and KM2 under the work condition of gravity and
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temperature drop met the design requirements. The RMS of KM1 was less than A/40, and the RMS of
KM2 was less than A/60. Their first order resonant frequency was all over 100 Hz.

Key words: flexible support; optimum design; K mirror; derotation
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Fig.3 Diagram of KMI1's flexible support
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Tab.1 Contrast of flexibility with FEM simulation

Flexibility Theoretical ~FEM simulation Error
C(1,1) 7.074%107 8.539x107 17.2%
C(2,2) 5.73x107 5.78x107 0.9%
C(3.,3) 3.546x107° 3.715x107° 4.5%
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Fig.5 Sketch of flexible bar’s unstable form
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Tab.2 Mirror surface figure error and rigid motion
Reflector ~ RMS/nm PV/nm R?gld ngld
rotation/(") translation/pwm
KM1 13.5 74.1 0.41 25.7
KM2 4.4 23.0 1.1 17.5
(a) KM1 (b) KM2

(a) KM1's mirror surface figure (b) KM2's mirror surface figure

with rigid motion with rigid motion

Fig.7 Mirror surface figure of K mirror with rigid motion vs that

without rigid motion
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Tab.3 First order resonant frequency and vibration

models of K mirror

Reflector 1 order resonant frequency/Hz Mode shape
KM1 152.8 Tip/tilt
KM2 196.7 Tip/tilt
, KM1 KM2
4
K o
, KM1 KM3
) ; KM2
: KM1
RMS 13.5nm, A/40 , KM2 RMS
4.4 nm, A60; KM1 152.8 Hz,
KM2 196.7 Hz 100 Hz
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