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Abstract: To satisfy the requirements of high stiffness and low inertia of the center section of a large aper-
ture telescope, a lightweight center section is designed. Further, because the traditional method cannot de-
tect the geometric tolerance of the center section, an optical detection method based on an autocollimator
and laser tracker is proposed. According to the requirements of the overall structure of the telescope, the
size range of the center section is determined, and the transmission path of the force is analyzed. The to-
pology optimization analysis and structure design are carried out using the variable density method to mini-
mize strain energy. Based on the angle measurement principle of the autocollimator, the reflecting mirror
is placed on the face of the center section hole to measure the parallelism error of the face on both sides.

Based on the position measurement principle of the laser tracker, a high-precision turntable is used to find
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the central point of the center section hole. Then, the central point coordinates of holes on both sides are
measured, and the coaxiality error is measured. Compared with the center section designed by traditional
means, the mass of the center section designed under the guidance of topology optimization is reduced by
21.5% , and the static stiffness is increased by 14.3%. The parallelism error of the faces of the holes on
both sides of the center section detected by the optical method is 0.016 mm , and the concentric error
of the holes on both sides is 0. 03 mm. The center section designed by topology optimization has obvi-
ous advantages in improving stiffness and reducing inertia. The detection of geometric tolerance of the cen-
ter section can be realized by using the proposed optical detection method, which solves the detection prob-
lems in processing.
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Fig.1 Design flowchart of center section
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Fig.2 Finite element model of center section with equiva-

lent load
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Tab.1 Parameters of topology optimization for center

section
Design L Mass Displacement
_ Objective ) )
variables Constraint constraint
Element )
) Compliance M,=—131t U,=0.21 mm
density
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Fig.3 Topology optimization contour of center section
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Fig.4 Deformation contour of center section
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Fig.5 Detection principle of parallelism errors
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Fig. 6 Detection of parallelism error for center section
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Fig. 7 Detection principle of coaxiality error
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