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Design and analysis of 4m SiC primary mirror handing
device structure

Sun Jingwei, Wu Xiaoxia, Li Jianfeng, Lv Tianyu, Liu Jie
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: The primary mirror handing device with 12 axial supporting bars was designed in this paper,
according to the structure and material characteristic of 4 m SiC primary mirror. Firstly, it was determined
that the handing device consisted of main body frame, axial supports, radial supports and upper
compaction. Secondly, with method of finite element model building, analysis and optimization, the
design of main body frame, the optimization of application area of force and projected dimension were
studied. Thirdly, the mirror deformation plot and stress state and the primary mirror supported by 3 points
and tilted caused by the installation error were analyzed. Finally, the final project of handing device was
determined, and it was machined, assembled and applied according to the results of the analysis and
optimization. The analysis result and practical application indicate that the design requirement of the
handing device is achieved, and the direction for similar structure is provided here.
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Fig.1 Schematic layout of SiC primary mirror
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Tab.1 Parameters for primary mirror

Edge thickness Primary mirror

Hole/mm /mm weight/kg

Diameter/mm

4000 400 350 2672.3

2 SiCHRIBMEXEL
Tab.2 Material property of SiC

Material Density Elastic ratio  Poisson’s ratio
p/kg-mm-= /MPa "
SiC 3.05E-9 392 000 0.25
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Fig.2 Structure of main body frame 1
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Fig.3 Deformation plot of structure 1
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Fig.4 Structure of main body frame 2
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Fig.5 Deformation plot of structure 2

WAL AT LR, SR WAL 2 2T AL 24544
Be A /N SITE  J7 NB A BRI, (AR
BRI GEMECAE, BR T b3 T — A BN R
FI/INSIDTEAN | i 75 B — R 50 0 A8 R R AT 3l B A 2
XAy KON EIG I T BCAS I THMERE 7 HE R
ARRFESR T B R AR AR S i T BT
ALY T RE B AN RTE RN ), TSR IR
WA 4 s S51 BARNIEERCA A, (H R GE i KR
EABAKIR/NT L mm, 582 BEHS I 2 W 2R | IF
HL58 4 R IRV B 20 6 JR 4 I TTORS B2 R R IEAIG, ot
R I AR R R E N RORE R, I, A
Kl 4 R 008 s e 4R R e E R HESE
2.2 EWgit U KR
2.2.1 4 @ AR HRAL

Z M SIC FHE EMREEAEA, DR M
AR SRR 12 s X R 53 A5 Al A IS S L L
WG 53 R 455 K v R ) A A A X AR T A TR R
50 mm , 14 5% 15 B 75 mm, PRI JRE S $ 6 04 5 BE
IZAE 50~250 mm 3§l Y, i S8 AR R R A R T K
AT BB A 2 PR ME B JRR AT, T B ok et 0 AT e 3
B8 5 M R R 3k R 25 B i R AN RS2
WA 6238 3 LA I SR K T8 LA SR R %2
E DR TE7 3 N U W = B S 7 7 e

i 28 1. B[] — A 15 7 R R 3 4% 2 A 188 A



2756 b H ok Az

% 42 %

DA RS o A A5, An &1 6 BT o R RS S AR 1 Ry
250x124 i 55 FLIIA b SR TCHE I ), BRLIG, SEBR 3
FE IR ARl 250%124-2x75%75=19 750 mm2, WEL[& 6
JIT 7R A BRIT A B S, BL B8 10 B3 K R vz )
7 0.67 MPa, J5 58 1 2B i SCHE AR ) S FE B ek,

G.TE-001
5.R6-001
4.96-001
4.06-001
2. 16-001
2. 15001
1.35-001
4.51-002

K6 7% 1 MHAY =K
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Fig.8 Scheme 3 and deformation plot
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Fig.9 Optimization curve of support thickness
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Tab.3 Frame masses corresponding to change of
wall thickness

Wall thickness/mm 4 5 6 7

Mass/kg 909.6 1038.3 1164.4 1288.0
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Fig.11 Primary mirror deformation plot with 3 supports
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Fig.12 Primary mirror deformation plot with 3 asymmetric supports
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Fig.13 Deformation plot of primary mirror tilt 5° with 3 supports
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Fig.14 Schematic layout of primary mirror handing
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