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Analysis and calculation for compensation force in axial support
system in ¢1.2 m primary mirror optical fabrication

Wang Honggiao*?, Fan Bin!, Wu Yonggian®, Liu Haitao*?, Liu Rong"?

(1. The Institute of Optics and Electronics the Chinese Academy of Sciences, Chendu 610209, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Dealing with some non -rotational symmetrical residual error in low -frequency Zernike
polynomials surface is needed in the manufacture of large-reflecting mirror. These errors greatly increase
the difficulty of processing. Propose to change the mirror surface for reducing the fabrication difficulty by
active support technique. Study the method of compensating some non -rotational symmetrical residual
error in low -frequency Zernike polynomials surface by active support technique. Firstly, apply the all -
floating support method in axial support system to control the deformation of the mirror’s surface. Then,
apply force as the control variable in the system. Do the "correction” process on the solution which can
not satisfy the principles of "Resultant equal to zero" and "Total torque equal to zero". Successfully
achieve the compensation of low-frequency Zernike coefficient surface by active support technique. The
results of simulation by Ansys-Workbench software prove the feasible.
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Tab.1 K9 Material properties

. Shear . .
. Elastic Poisson’s Density/g.
Material . modulus/ - »
modulus/10"Pa ratio cm-3
10"Pa
K9 8132 3346 0.209 2.53
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Fig.2 Surface transformation of Al point

ik ANSYS-WORKBENCH 43 #7477 £ 43 51 15 5]
Al B1.C1.D1 .E1.F1.G My J1 748 Ak 4 A R XF L 19 ThI
TEARR I Fh 15 T A S 43 A ELA e X R, HoAth
S N B L PR DA A DA E SR BT AT
37 41 S 4% F1 AR A4y A RN B AR AL A B A (4)
RV A5 380 o o7 A A

MR 41 e S50 (St Venant 5E ) G0 555 1T g % 77
Az P 2T | TS 4 5 T it S A ) /0N L T o A
2 ) S Tl LIS B e A T . a0 SR BRI N g
7 T g s (R AR A B T AN BB ARE I 3% R A
B 8 TR e, BT 37 AN BKEh & 1%
A (B A3 A, e A T s T A% = G S g e il 1) S
BTG R RN RETE o il 1) S SRAL E R T B IEIX
Rz T 0 T A G i A2 24 R R S B O SR AT AT

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

1892

oSk AR

% 43 %

P TEAR B Zernike F A0 MY rh e BT BAT AR ME
A e 2 X AR B2 5.7 A 11 T B kAT A B
PLR LM Zemike 55 5.7 F1 11 30 i Sk gk A7 3
. % b T AMETIE Y Zernike 2 %L, 1 FH Matlab
BAFARYE A (5) L (6) . (7) L (8) A Hh it AU A= T
ZAE 15K x3 e R jifi i 21 Ansys A5 7Y o B AT 45 5]
PrEHIE L3R 2 Mk 3,
R2EDNXHENEMYHENEBEMER
Tab.2 Resultant of resultant X axial torque
and Y axial torque before correction

Zernike 5 7 11
Resultant(N) -3.46x10° -1.20x10™* -9.41x10°
X axial torque

(N*m) -9.80 -1267.59 31.25
Y axial torque

-146.96 9518.79 114.4

(N*m)
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Tab.3 Resultant of resultant X axial torque

and Y axial torque after correction

Zernike 5 7 11
Resultant(N) 1.11x10°% -1.29x10* 3.55x10°%
Xaxdaltorque 5 g5 150 0 -1.8x10°2

(N*m) ' '

Y axial torque T 1
(N*m) 5.00x10 7.27x10 0
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Fig.4 Compensation of different Zernike coefficient surfaces
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Tab.4 Zernike coefficient after deformation

Zernike/mm 4 5 6 7 8 9 10 11 mS::tlzr?:)r
5 -4.49%-09 00013  -3.92e-05 -4.91e-09 -9.53-10 -1.41e-09 1.15e-09 -1.17e-08 3%
7 _5.60e-07  7.30e-07 -4.71e-08  0.001  -3.54e-05 1.78¢-06  1.69%-05 -6.37e-06  3.5%
11 ~1.87¢-08  1.85¢-08 -2.11e-08 -5.76e-09 9.87e-09  -1.22e-08 -4.48¢-05  0.001 4.9%
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Tab.5 Max pushing and pulling force in compensating
Zernike coefficient surface

Zernike 5 7 11

Max force(push) 11.1 76.4 26.6

Min force(pull) 16.6 75.6 18.5
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