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Study on polishing head control technology in
aspheric supper smooth surface polishing

LIU Jian
( The State Key Laboratory of Applied Optics Changchun Institute of Optics
Fine Mechanics and Physics Chinese Academy of Science Changchun 130033 Jilin China)

Abstract: Polishing head control technique of supper smooth polishing process is researched. In this method optical ele—

ment surface shape precision can be held invariant and surface roughness also can be held uniform. Firstly supper smooth polis—

hing machine structure and polishing technology character are analyzed. Then double arc fitting algorithm of aspheric surface and

polishing head control method are researched. Finally polishing head motion control algorithm is applied supper smooth polishing

technique software. The parabolic lens whose radius of curvature is 300mm and aperture is 200mm is taken as a special case the

generating line of parabolic lens is fitted and error distribution and feed rate distribution are given. Corrective of algorithm is ver—

ified.

Key words: aspheric; supper smooth polishing; polishing head control; non-arc curve

* 1 20110425 E-mail: emailtoliujian@ 126. com
(20097X02205)
(19839

502



549

fx) o P
Pi+1
1
1.1
CcXx
z =
L+ /1 =(1+k)cx
c =1/R, R, z =
E<-1
-1 <k<0
0 o
N)
e (0 D/2) D
1.2
1
Z B .C o
C ’
; 2
X.Z B (x; z)
X Z (% )
B B . . T T
(2, v, 2.1) " =R() T(-P) (% y z 1) (2)
I(-P) R( o)
i 0 0 xp
b 1 o oU
I(-P) = 0
b o o 1U
rosp 0 —sinp Op
oo 1 0 ogd
R =
(¢) Eﬁingo 0 cosp 0H
o o o 11U
o X X :
U —arctan{ i) — ) }
g (%, — %)
1 H|
o = E ﬂxi+1) <ﬂxi)
2 Ehrctan{ f(xm) —f(x,) }
2.1 % (2, — %)
H i) > fx)

503



37

{x = x,c08¢ — z;slng + x;

z = x;81nQ + z,C08¢ + z;

P,.P,,, X’
a~NQy .

ky -k,

«, = arctan ﬁ
k+ Ik3 4

a, = arctan(g)

1 + kyk,
ky = f1(x) P, ky =
V(G P, ks =

f(xm) _ﬂxL) /( Xiv1 — xi) PP,

o

|, | -l azl)
2

2Sinz(| a |+ |)
2

(la, |l > a,l)

| a, | - all)

i(sin| a, | + sin >

zsinz(| a |+ |)
2

(la, | <l a,l)

I-(sin| a, | = sin

~
I}
DDDDDQDDDDDDQ

x; = R, *l sinay |
. — R, sinq, cosa, (6)
2 = | :
sing |
L, PP, o

i it i+l

Y/mm

3
v = step
r) = 9
() {k&(r) step <r<D (9)
r
r ; step vk

504

L —2R;sinl o |

oy | =1 a, |
e
0_
=
O

(loyl >l oy 1)

L, —2Rllsm| o |

2.(|a1|—|a2|)
2

(lal <l a,l)

(7)

x, = L, — R, *| sina, |
R,sina,cosa, (8)
Zp = .
| sina, |
(3)
2.2
o Al C
3 o V=
7, 2
MU, o v,
y U vV, =wW°*r o

50
E o
B
-50
100 <50 0 30 100
X/'mm
4
1 8(r)
(9) o 4



3.1

6
THEN EE BN W
) 2k e BB
R T ///1
//// bl \\\\
WEzN | [memkins| [ ek
okl | | Bamm | | EEL
5
MFC .
NG
. 6
0.01pm

VC +

S AT RMET V2.0

WHER |pmem | MBTIE | TeR | SRS | RESE |
RA%T HEER
CT¥E CHE c4HE | com cME
EBEXEMN
s [0
AR, [200
RAEE. |20
El3:F2
s, [0.00333 “yCAMK. [-1 R
ATiE |  BxiaE
6
3.2
D =200mm R, =
300mm o
( 10) o
1 >
z = X 10
600 (10)
6<0.01pm, 7
o 8
0.
01 pm o
9
1
] 2008 34( 1) 1 33—35.
NI Ying LI Jiangiang WANG Yi et al. An efficient method of

computer controlled polishing for small aspheric lens J . Optical

Technique 2008 34(1): 33—35.

2007 33( ) 150—154.
ZHANG Jufan WANG Bo DONG Shen. A new development of ul—
tra-smooth surface machining technology J . Optical Technique

2007 33( Suppl.): 150—154.

I 2009 35(5): 761—765.
XU Jinkai ZHANG Xuejun YU Huadong. Study of precision mill-
ing and grinding process technology for aspheric components J .
Optical Technique 2009 35(5): 761—765.

Zhenxiang Shen Bin Ma Zhanshan Wang et al. Fabrication of flat
and supersmooth surfaces with bowldeed polishing process C .

Proceedings of SPIE 6722 1—7.
505



37

5 Manabu Ando Mahito Negishi Masahumi Takimoto et al. Super—

smooth polishing on aspherical surfaces( II) Achievement of a super—

smooth polishing C . Proceedings of SPIE 2576: 348—356.

I 2003 39(1):111—116.
Chen Mingjun Zhao Qingliang Dongshen et al. Study on the as—

pheric curve algorithm based on the bi-arc step length flex numerical

506

—_ —_
< ]

0

N

HE45 3 B /(mm/min)
N

L PP R (ORI Sy AU PR

control interpolation J . Chinese Journal of Mechanical Engineer—

ing 2003 39(1): 111—116.

] 2006 33(2):61—064.
SUN Xiwei ZHANG Feihu DONG Shen et al. Two-stage interpo—
lated algorithm for Magnetorheological finishing optical curved face

J . OptoElectronic Engineering 2006 33(2): 61—64.



