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Optimal design of pose and position fine tuning
apparatus for secondary mirror in large optical telescope
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2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The performance requirements of pose and position fine tuning apparatus for secondary mir-
ror in large optical telescope were analyzed. Based on Gough-Stewart manipulators, two design criteria
for the optimal design of pose and position fine tuning apparatus were brought out, one is transmission
precision performance and the other is stiffness performance. Two angular-dimensioned parameters
and three nondimensionalized linear-dimensioned parameters as design parameters were selected to an-
alyse the effect of each parameter on performances. Then, two global conditioning indexes were
brought out, one is movement precision performance index and the other is stiffness performance in-
dex. Based on requirement for pose and position adjustments,a general workspace was adopted to re-
place the reachable workspace. In the guideline of unified objective method, a unified objective func-
tion and a mathematical model were established for solving a constrained single objective optimization

problem,and an improved genetic algorithm was used to obtain the Pareto optimal solution within the
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definite areas selected. Experimental results indicate that the performance is optimal when the ratio of
base radius to platform radius is 1.095. Compared with the optimal performance when the ratio of
base radius to platform radius is less than 1, transmission precision performance index increases by 0.
7% and stiffness performance index reduces by 4. 0%.

Key words: secondary mirror of telescope; pose and position fine tuning apparatus; Gough-Stewart

manipulator; nondimensionalized parameter; genetic algorithm; optimal design

1 7]

Uu\«

ORI it~ B s 5 v 3 5 R I 5 4 ARG A7
LEATHMZOR . h Tl 23 ) e 4,
AR T AL Ak 25 T AT 32 ) 5 9 A X 07 28 42 K
PR, S BUR R R AR AL B TS I T
BT S AE T R B AR X L2 o A 2 e 22 BR g
FEVF AIAR BE I Y

Gough-Stewart - G HLIEA 6 4~ A i KX
e R JRE e P RE s AR A AL R B T AR R
O B T A 1Y) B R I AR X AL R R P
SCHRES VARG 2 A7 e 0l 58 26 B2 5K X 3R 8l S AT
P4 1 48 LRI SG19 T0 R B BT R AT T 0 L O AR IR
SCRF 83 2o BE - DA 20 3K 3l SR 9 97 28 19 e K
(B0 bR AR 88 O 5 1 45 4 2 80 e B T LA
MasZH. SCEL6 N4 T GTC Bz 5 fl
AL ZERE VAL T 3R Bl g L 30 1 51 R T A 4
KEEFRIF Rt SCERLT T0he 1 07 K5 W AL AS
MPEREZISR . H AT A 4125 T Gough-Stewart -
5 Rl B2 (07 2 A R AILAG AT 0 AL BE3T 1 SCRRAR 2>

AR SCBR X R 2 B i 114 B B 5 B A
XS 2 14 VR L 4 BRI Sl OH 2 o DU R E A5
HEN S a3 T A 2R GE— H R e X R 0
PEALAL CLLTR AR R BLAD) (1 45 4 2 K0t 47 11
ft.

2 HAMM R E R

DA 2 it 14 - ZE A% AR B I B AR 2 O 491 oK o3 A
KRB A PEREZESR ™ . 2 ML - JE M R I 53
P18 20 S S TR S 8 A 00 0 TR R A S R T R T
ACH T CUL P 1) o 2 Rl 45 A R X o 28 0K

CI A3 B8R« ) 58 14 T e XU T ) — 4> £ A
5 E B Y 5 B A 0 T 4 £ R

(2)ZB 2GR ERTHCH-S BI BER O 5 .

%q<::::::::l
EX
Q

K1 g RESKRERERSERER
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corresponding parameter values when 0. 5k, <1

Optimum values of unified objective functions and

key lerr ke b5 $p Ay A

1.050 1.000 1.800 3.0° 57.0° 0.340 990 1.335 032
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Tab. 8

1<k, <2HgGE—BiRRBRAERNENNASH
Optimum values of unified objective functions and

corresponding parameter values when 1<Ck,, <2

ky ke ki bi Pp As Ai—r

1.050 1.095 1.800 3.0° 57.0° 0.343 385 1.281 538
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