W23k WM ess R TR Vol. 23 No. 4
2015 4E 4 A Optics and Precision Engineering Apr. 2015

XEHRS 1004-924X(2015)04-1019-08

AORIEKEAZAMENIEH RS

oLl ALE OWLAEHRA
(EXRA% B ¥k, E X 400030)

FEE R4 K D AR AR HDE 22 R R T2 A5 oK, ZE AT A SR e B R 1 E T — i 28 A WU = Y A B 4 e g 42 ol
RY . %R G AR EE ST He ) A% IR A0 W A S L8 i A A SO PR SR Il B . A0 T R G AR R, ST T R
NERRGEMWALRMART , T SCHE RS 38 B AT ) RO AS PID St TR GRS . LR E R R
M, 9% ZR 46 Al S B ) 9 S 2 A U L ] S ORI e ) A JIC R Y R 3 PR AR A el WE IR I AE 0 B 350 NORT L R A
FESI W B/NT 1 NG AELE TR Bl TP B i B i M . 1% 3R 0 B A Tl T 9 R 90 0 1 30 1 00 e o P AROHS ff 2
PR,

X # WK RERDEFHW;FME N ;E SIS PID #2246

FESES:TP273;TQ171. 684 XEKFRIRAD : A doi:10. 3788/0OPE. 20152304. 1019

Polishing pressure control system for large caliber aspherical optics
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Abstract; According to the demands of large-caliber aspherical optical elements for polishing
technology, a kind of dual pressure balanced polishing pressure control system was proposed based on
the planet type rotational structure. The closed-loop pressure control system was built by using a low
friction cylinder, two electrical proportional valves and several pressure sensors. The nonlinear
mathematical model of the pressure control system was built by analyzing experimental values. In
order to output a constant pressure, a composite controller was developed by combining with a
feedforward control and multiple sets of bimodal PID controls. Experimental results show that the
control system achieves grinding pressure smooth transition and implements stepless adjustment and
flexible control for the polishing pressure. The output of the pressure is adjustable within the range 0
to 350 N and the steady pressure fluctuation is less than 1 N. The system has stroger robustness
against the enough disturbances of a cylinder piston. The system basically meets the stability and
accuracy requirements of the polishing pressure.
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Fig. 1 Griding head working diagram

Kup , D)

i L 1]

N

h TS RGEAR R R R 2 A
10 L A5 o g 3 R0 P D R R e . ok i R
A3 AE AR EE S ART 09 L LT B A0 B 8 <UD
R P AR R R 2% 3 A I B 4 ST AL B
W FE 7, 2 i s Sk A R g A o e

IR i 7 205 B O A A T, B 4
e (VR R A RS ME B P 5. FR T b 1) R 4 R
[ 5 o 76 A HS B L 451 i T AR 7 H i 2 1) — /N 43
R H A )t B3 B AN AR g L N Dl B 1 LA i 2,
T AR R 1/3 &b nT LG S50 48 & AR R 4%
HRG R SRS R R R A . R KT
T 30 NI, LB 1 2 i o, 3@k el i 1 oA
R J1 . /NT 30 N OB L I 2 T4 78 f 2



E W 8L E RO ARRR I E S0 & i R 4 1021
ol i Al 1 ]
.e_.L “SIEHL it i
FTRE Y NG
0 l il |
: //52 gt
Mt fi He i 2
P2 =
8 5 L | & i
| S

[ ]

P2 XU 4 o T T

Fig. 2 Dual pressure control schematic
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Fig. 3 Gas path connection diagram
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Fig.4 Control response curves of conventional control sensor
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Fig. 6 Pneumatic compound controller model
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Fig. 8 Test platform of polishing pressure system
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Tab. 2 Result of polishing pressure measurement

(N)
BE R WE (SRR az)
0 0 0
10 9.35 —0.65
15 14.56 —0.46
25 25. 34 0. 34
50 49.55 —0.45
100 100. 98 0.98
150 150. 75 0.75
200 200. 64 0. 64
250 250. 55 0.55
300 300. 50 0. 50
350 349.11 0. 89
360 350. 00 10. 00
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