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Abstract: The deformable aspheric polishing lap based on Piezoelectric(PZT) actuator can change the
lap surface continuously to fit the surface of middle aperture aspheric optical mirrors at any location.
In this paper,a 100 mm diameter and deformable aspheric polishing lap consisting of 19 PZT actuators
was designed and manufactured to polish a @350 mm hyperboloid mirror in £=—1.112 155, R=2840
mm. In order to analyze the influence of PZT actuator hysteresis on surface error, the output charac-
teristic of each PZT actuator was measured and the mathematical model of displacement output of each
PZT actuator was established by means of Radial Basis Function(RBF) neural network. By finite ele-
ment method, the surface errors of the deformable aspheric polishing lap were calculated before and
after PZT actuator hysteresis compensation. The results show that the surface residual error and RMS

are 1. 910 pm and 0. 342 pm respectively. By PZT actuator hysteresis compensation, the surface error
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of the deformable aspheric polishing lap reduces by 82%.

Key words: aspheric mirror; deformable aspheric polishing lap; hysteresis effect; Radial Basis Func-

tion(RBF) neural network
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(a) Finite element model of lap
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Fig. 2 Finite element model of lap
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Tab.1 Displacement output of each PZT actuator

RBF ¥ 2%
W MR EE R R S
G5 (pm) i s 45 2R (pm)
i Hh 25 2R ()

1 —27.804 5 —25.5 —28.3
2 —24.317 5 —21.1 —24.1
3 —26.634 5 —24.0 —26.6
4 —25.089 —22 —24.8
5 —21.232 —18.0 —21.7
6 —25.26 —22.4 —25.2
7 —26.768 5 —24.1 —26.9
8 —6.167 —2.4 —5.7
9 —11.889 5 —8.2 —12.3
10 —20.919 5 —17.4 —21.4
11 —26.398 —23.8 —26.5
12 —22.804 —19.8 —22.7
13 —13.756 5 —10.3 —13.5
14 —9.126 —4.7 —9.7
15 —13.705 5 —10.2 —13.3
16 —23.100 5 —20.3 —22.8
17 —27.289 —24.7 —27.8
18 —21.586 —18.5 —22

19 —11.294 5 —7.5 —11.8
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