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Abstract: In large-aperture telescopes, the relative positions of the primary and secondary mirrors must
conform to stringent specifications. The secondary-mirror system is frequently designed as an adjustable
mechanism with several degrees of freedom, owing to the high quality of the primary mirror. This signifi-
cantly affects the telescope imaging. The secondary-mirror truss and adjustment mechanism are combined
and designed to decrease the overall height of the telescope. Moreover, a secondary-mirror truss-adjust-
ment mechanism that can be employed in large-diameter telescopes is designed. First, a detailed descrip-
tion of the designed adjustment mechanism is given, followed by static and modal analyses, and finally, a
kinematic-performance test of the experimental prototype. The moving stroke of the designed mechanism
in the Z direction can reach +=5 mm and the absolute positioning accuracy is better than 16 pm. The deflec-
tion stroke in the X/Y direction can reach +0.574° and the absolute positioning accuracy is better than

6.4". The mechanism complies with the itinerary requirements and secondary-mirror adjustment accuracy
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for large-diameter telescopes.

Key words: large aperture telescope; secondary mirror system; adjustment mechanism; support structure
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Fig.1 Secondary mirror support structure
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Fig.2 Sketch of adjustment mechanism
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Tab.1 Main technical specifications of secondary mirror

adjustment mechanism

E FRbR R

HeEhATRE T, >=+5mm

AT R, R, >=40.3°
T NG 10 pm

R, R VNG 2.5 prad(0.514 3")

YR A6 2 AT 42 To i 1 185 mm
REHE ) >25kg
VIE e — WA S R =>40 Hz

J1, BT N A T AT AL E R 2 E
P70 KR 00 B AL AR AP P R HL e B AT
Wl 3 A L i O i g, 0 R R AT R gl B A 4 o
2 T A% o 1% BT R R LAY AY R IR 4 R T TR 3
s

RO A I BB 2 M 4 AL IE BT i
D6k 7 1w B9 A% B o 45 1 BT AL, 2 4 M ARE
IR AR S, BT OGN DT M A% 8l 5 24 44
A5 1E BRLTT T A A AN TR) B, YR A 1) R A0 35 £ A
e I 22, DT 42 A OS5 1) i e o A OE BT R — A
VR B LR, A1 4 R o I R e AT
o AT Ll /N B S DR R T e B A i R i 3
F 8 L A2 328 B i Lo T B8 OO o B 1 T AR T
BB b, 8 R 4 5 Al 0] AL 2l B O T g

B3 BT IR LR B AR 4
Fig.3 Overall structure of secondary mirror adjustment

mechanism
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Fig.5 Blade force analysis
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Fig. 6 Finite element model of secondary mirror adjust-

ment mechanism
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Fig.7 Deformation of mirror chamber under action of

gravity at different zenith angles
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Fig. 8 First two order mode shapes of system
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Fig.9 Secondary mirror adjustment mechanism prototype
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Fig. 10 Z directional resolution test
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Fig. 11 Motion resolution test results for displacement

along Z direction
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Fig. 13 Measurement results of position accuracy of sec-
ondary mirror adjustment mechanism in Z direc-

tion
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Fig. 15 Repeated positioning error in Z direction at each

position point
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Fig. 17 Absolute positioning error of attitude deflected

around X direction
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