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Abstract: In order to achieve high—precision imaging of large—diameter telescopes, the main mirror needs to be axially supported and laterally
supported during processing. As an axial support method, hydraulic multi—point support has the advantage of being able to unload the mirror
well. At the same time, it is convenient to adjust the posture of the mirror while the processing pressure brought by gravity and grinding head. A
universal spherical hinge hydraulic support unit was designed. Through theoretical derivation, it was concluded that the structural parameters
of the rolling diaphragm and the liquid properties of the working medium were the main factors affecting the axial stiffness. Furthermore, by
building the axial stiffness test platform of the hydraulic support unit, the tightness, stiffness and stiffness dispersion of the hydraulic support
unit were tested. The results show that within a certain period of time, the pressure change of the hydraulic circuit is small, and the pressure
tends to stabilize after 20 minutes. And the experiments that affect the axial stiffness and dispersion of the hydraulic support unit are tested
from the initial pressure, the bubble content and the pressing speed. The test results show that the increase of the initial pressure can improve
the axial stiffness of the support unit and reduce the axial stiffness dispersion. When the pressing speed is 0.4 mm/min, the axial stiffness is the
highest, and its dispersion is the smallest. Additionally, the higher the initial bubble content, the lower the axial stiffness of the support
element. And the relationship between the two is approximately an inverse proportional function. Some measures to improve the stiffness of the
support unit and reduce the stiffness dispersion is proposed, which provides a certain reference for the unloading mirror processing and the
support unit structure design of the mirror in use.

Key words: hydraulic support unit; axial stiffness; stiffness dispersion

0 3|8 O S LAY S A% Tl i WS A B, KA BT

X TWIEZ SN RGNS, e TR 2SS SNBEJZ 17051 0 1 5 0 iU T i 45 1
K RE AT APy SURIIE . — 24— M DU ST SRR T8k B 25 SO MR S B3 1) SN AR Ak 5
BRI TR WESCE AT RIE EE . REBFEHLITRY D A B USH H] AMESim 3 07 LA

BEETH: BFARREESTE (4% 11873007); ERARBEETH (49 62175234)
KiEBEHE: 2022—03—03

. 10 .
(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



J WL S M RSB T S R TN AR BT T

WERGHAY, AW TRERGE TR RS i, SiE
AR BE 3 Rl R R A 52 mm, 45 0.1% 1 I Bt
8 mm AR I IE LA SR A 1 i 1y =X R
V00T O JRE RN S 5 T TR S B 2T RO L T R
eI Y R, R R E A BRI
R IR AT, 2D i S T il e B
BT, Z2AWEERICH T HAHEE, ETHE
A, AT SR R S ) s S, (R SEBR A R
M T & SCHE OT L GE R B AR 2E 5, S 3
FEARAE SO, BRAR T AT IRIEAG i /> [n)
B, PR 3R Tl 2 ) MLARNO- ISy T F S04 7
W E DA K S P55 B 53 AT TR AR B30, SR AR A B vy 1
TG BE W S g d T — R ik . HATX TR 2
PR TT NI BE B A WO A 93 T 22 R B T 3wl () 102 1
o A 4 B E ol Ay BB R S5 S PR RS A 22 5, IR AR 3¢
BN T T — P BRI P ot U SE56 1 f
B, A, AT e W R R O Y R
25— I

AR ST R R RS BRI RIAT 55, B T — R T 1)
BRI IT, FEPREOR RO M R R U B R, o
500 mm, SFECAERED, #H2ER3 000 mm, 9550,
Gy RN 3 SRS 6 5, DI [ B SR 180 mm, 4b
Bl o0 A I8 A% 0 420 mm, ZER S H BTl ) A B S O
5~10 mm, BN SFRRFIZE 65 mm, &R H 55 mm,
1 8RR

XF R BT = 4R, WA TR R, AT
PR BE R B, TSR R SO T S T
SRR, R S5 BRE 0 R Y- 2 4 TE 4 9 A A [ A TR S
BT, P ARSI S T 16.63 N,
I FH Patran 43 BRICEAFHEAT EAT,  JE X4 S8 0 B
Jiti fin 16.63 N Y245 77, QiR 1 s, 3l #2405 By
Br, PSR R GHETE 9 S I EIY, WME 2R, I
It Y S S TR 89 PV {E M 43.20 nm, RMS{E 4 9.49 nm.,

1 B9 AR ISR T LA AT

Fig.1 Simulation conditions for 9—point isodynamic support of the mirror
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Fig.2 Surface shape result of mirror 9-point isodynamic support
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Fig.4 The structure of the hydraulic ball joint support unit
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Fig.6 The connection of various components of the hydraulic circuit
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Tab.1 Variation of hydraulic circuit pressure with time

IR /min JE5 /kPa i [E] /min JE58 /kPa
0 100 15 99.5
5 99.8 20 99.4
10 99.6 25 99.4
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