W5 42 5 3 1) 7 % Vol. 42 No. 3
2013 4F 3 A ACTA PHOTONICA SINICA March 2013

doi. 10. 3788/gzxb20134203. 0282

IG5 TUA B - 6 2 A Fp 8 v 3 A 25 B
PR 1 T

48  TEAR.ERA. T84
(P ERF KBS S Y IBT5ET NHG R E X &AL %, KHF 130033)

i E.f Preston RXAR L AR FHT T AW P 3072 R @ Bk E RS T2
B TOHER IR BB TR RBDBELGBREINKEAE T R, TR TEFT ENERT
B A THBRERKE EFTRMEBEELERETEFHHYXT o E 0B DB EE X GRET
BT RX W EBEREAARLTESZNAIAZIRIHNEBEFT X5 R T ELZRA LR BHG
WA F P RAESF. AT IR T WA F W H AR T A ) £ &5 A Kk R4

RBIF  AH T B ARSI KA A B Sk s W R8I R A R R R B

hE S .0439 SCHRFRINED . A XEHES.1004-4213(2013)03-0282-6

Modelling and Approximation of Gaussian-like Removal Function in
Dual-rotor Polishing Technology of Optics Elements
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Abstract: On the basis of the assumption of Preston, the removal function of grinding head with
petal-like section, in the form of dual-rotor movement, in the polishing process of optical
elements, is studied and derived. A method, using a finite number of discrete points and its arc
length to express the grinding head of petal-like section is proposed. And the scope of application
of this method is figured out. On the basis of this method, the expression of the removal function
of grinding head with petal-like section, in the form of dual-rotor movement, is derived.
According to the curve approximation principle of adjustable steps, the approximation algorithm
of Gaussian-like removal function, which is the target function, is studied. And the parameters of
dual-rotor polishing modal with cosine-like removal function are got. It is proved that gaussian-
like removal function can be got from polishing technology of dual-rotor movement.
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Fig. 1 Simple model of dual-rotor mechanism
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Fig. 2 Kinematic analysis of traditional dual-rotor

polishing model
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Fig. 3 Grinding head with petal-like section
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Table 1 20 discrete points and its arc length to express
grinding head of radius 20 mm
Position/mm Total arc Actual arc Material

length/mm length/mm share/ (%)
1 6. 283 6. 283 100. 00
2 12. 566 12. 566 100. 00
3 18. 850 18. 850 100. 00
18 113.097 2. 420 2.14
19 119. 381 1.373 1. 15
20 125. 664 0. 000 0. 00
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Fig. 4 Kinematic analysis of grinding head with petal-like

section in dual-rotor polishing model
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Fig. 5 Analysis of material share in grinding head

with petal-like section
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Fig. 6 Different orientation of the grinding head
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Fig. 7 Gaussian-like removal function
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Fig. 8 The calculation process of curve approximation
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Fig. 9 The results of approximating to target removal
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Fig. 10  Grinding head with cosine-like removal function
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Fig. 11 Cosine-like removal function
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