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Design of Vacuum Adsorption Clamping Structure for Optical Dome

LI Zhen, WANG Weiming, LI Qingzhong "

(School of Mechanical Engineering,Jiangnan University , Wuxi, Jiangsu 214122, China)

Abstract; To improve the low efficiency and cumbersome clamping process in the surface processing of optical domes, a

vacuum adsorption clamping structure for optical domes was designed. The " two rotations + one swing + micro-feed"

processing technology was used to grind and polish the inner and outer surfaces of the optical dome, and a hollow

turntable structure was designed. The vacuum negative pressure required for clamping the dome was analyzed and

verified, and it was confirmed that the dome would not slip during the processing under this vacuum negative pressure.

Workbench software was used to simulate the deformation of the dome-clamping chuck model during the processing. The

simulation results show that the deformation of the inner clamping chuck model is larger than that of the outer clamping

chuck model under the same parameters. As a chuck material, the deformation resistance of 45 steel is better than that

of aluminum alloy. The deformation of the model increases with the increase of grinding pressure, while the vacuum

negative pressure and the size of the grinding wheel haveless effect on the model deformation. This research is helpful to

improve the quality and efficiency of dome surface processing.
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Figure 1 ~ Schematic diagram of

mechanism processing
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Figure 2 Vacuum chuck



(iR - R - #75E]

T B EFAFRSATRMRREIIRT - 91 -

1.3 HEXEZWRMESIEIT
HIRXE WM 45K 3 o, %6 0%
FEM AN AN FL A N T B M i, 8 A
SR b, Dy AL (3 T v 1 R TG AE ) AR R ML AT B
9K, Edstrp G Zh A RGBT AR T R ) I
TG T Z 87 A RS AL, (145 F ALY 3h % 7%
B, BT N S e G, B R e, kB T R
M EM . EF G BRIk, F TR F LBk
Vo ek B G RN R s i il
ZSEAE N EASHIE . 5G] B
BERG PSR B A, N I 5 5 1 24 110 25 B Al
BREL I MR Ik b TE G 901 Sk 52 B PN /3K T 1)
I Bt TA
; HE
| 9k

P<Y
=

| B
e
$o B R

! ik

| el

| §ﬁT sy

+ E£T

VIR WIER A

B stk

B3 ABRXAZRMEESELEH
Figure 3 Structure of direct-drive

vacuum adsorption turntable
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Figure 5 Dome model
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Table 1  Materials and properties of model
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Figure 8 Deformation of dome at

different processing positions
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different size grinding wheels
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