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Research on the characteristic curve of an elliptical pad
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Abstract; In the computer numerical control (CNC) pad polishing technology, the working
function of the pad is an essential function during fabricating the workpiece. Based on the
research results of the known mathematic modeling and working characteristics of a round pad,
the working function and its characteristic curve of an elliptical pad in conditions of planet
motion and translation are discussed, and the working parameters after optimization are
analyzed and obtained by simulation. The results show that the working characteristic curve of
the pentagon-shaped pad has the central peak in the conditions of both commonly-used
motions, which similar to the Gauss distribution, and the pad has good material removal
ability.
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Fig. 1 Schematic diagram of translation Fig. 2 Schematic diagram of planet
motion of the polishing pad motion of the polishing pad
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Fig. 3 An elliptical pad Fig. 4 Schematic diagram of planet motion of

an elliptical pad

B 5 45t T8 T PSR Agp Aol 5 o v (B T2 5 Sk B JE Sk Z TR B S 2R B P AR AR R XOY 1Y JEURi i
BT K ol O BE S R ITHE LN X il E s yO) Rl F (s o) SRR S AT AL i i E AR
MR £ ad i F BRI AR ¢ e o AV IERA IR £ 0 R 23301

o6 162 5
2 *
L2 8
et (%)
53 19 T i
IZ +y2 — t2 (9)
A, (DR K
Ryt
Rupies (1) = R(r\Ry) +JK‘ k(O [Roy s tis) — Runa (o) Jdlt (10)

A0 g B AR I I A — R B Sk A5 O AU BEES s Rogua (s RO RN AN Ry B BIE B Sk
A CAF R ey 27 AN R IRUON AR R SE N AR Y242 Cn gl 5 i) .
LA RMEIER T £ K
2 o1 (Ru 2 P 2 P
JO (Vi — 5" — t?\x—y2)dy+Jy <Rf Ry —y —vivn—vy )dy
() = - an

Zﬁ(t?\/+l — )

AADH
VR — 1
y=——" 12

R A S R T SR R B Sk R B R . Bty Bz shr AU RS IR BOE
IR P Sk i < 2 Bl Ry 5 R B8 Sk 2B 428 o AR S5, AR 96 X (10D AT (1D 31 S5 LB #0045 21 Lo (B
Retipicat / Riouna 5 HOAH Ry /R Z AN C R M2k, WA 6 FF7R A RS : e =2 /e =2,9=p/p=0.82,
=21 o A2 YRR B Sk A% s oo O B K B0 L 20 2 PP 0 B S (R O i D o DA TET R
B TEARE A TN 6 BE & Sk b4 RE 22 BRBE JT B LGB Ry /R 134 T4 K, 24 Ry /Ry =0. 5
INF A [630 J2  k A AF E R BRBE ) O B B Sk iy —2F . — MRAGOL T B Ry /Ry =0. 7~ 1, JHeif , A 54
T Sk WA Rl 25 BRACR S 4 DR kG, 00 3 6 T80 5 Sk 3 IR e o gl A 2 Bl Y L {E AR 0. T~ 1
Z I,

B 7 B T Ry/Ry=0. 7,0. 8.,0.°9 F1 0. 95 I BITE & Sk 1 JE5 ¥ ke ekl 2 PRI e ) i & 1 1 [T I =k
TEARR L5 N RO ZE . INIET B AT LU Hh W B 18 Sk 1) rpoCo IR Ry /R S T O B Sk
TENE FH DX 8030 G (4 JES V1 E 3 LU BT B Sk AR



o 87 o

%18 B OGHE L 55 IR /N B Sk e il 2R AF 5
y 1.0
B 0.9}
/>\* 0.8+
T
P L 07r
2 06f
7/ <
/ 5 05
[y £ 041
l ! \ 9] [
\\ \ 03
\ \ 02f
N 0.1f
Ny e
~-Z 0.1 02 03 04 05 06 07 08 09 1.0

Fé—] 6 Rcllipucal /RroundL:j RN /RM Z"ETJ E"J?é/% HEE%
Fig. 6 Relation between Reppical /Rround
and Rx/Rwu

K5 MRS Sk 5 BB Sk Z [l OC 7R
Fig. 5 Relationship between the

elliptical and round pads

3.2 WMERELEFEFX TR/
PN RTS8 Sk A5 80 7 s B R o AR R /N1 BT 1 79 200 B o E A5 LR A0 (530 T2 s Sk A
el T ) LAE R
zﬁfummpw 0<r<R—d

Relliplical(r) - }"2 +dz _RZ (13)

2rd
KD d R, B Sk v B S S A FH Hh O (R B

A (10> R AD A A3 EIALAAF RN A S5 d/R=0. 76 , LA 2] T #6285 kAT 3h
AT PR M2, an & 8 Faw, i 2k aboc Fl d 43 0% F Ry /Ry =0.7.,0. 8,0. 9,0. 95, & H1[A]
F22 W T 248 R Ry I IR B B Sk 76 V-5 s 3T 1 R it 48 . NIRRT LU S P sy X i EDE B

R,
ZJRM/c(t)dKP arccos< )dt R—d<r<R-+d
N

40 20
o —i
= — b RVR\~0.8 18F E— NG~V
35 F ] — CRVR\09 II — CRVR09
/\ —— d RVR\=0.95 6 — d RYR\=0.95
— e RIBE:L — e [HEEE L
30F
14
% B En
il uﬂﬂ
% 20 % 10
st S
6 L
10 -
4 L
st |
0 10 30 40 0 10 20 30 20

20
B4 / mm BESL 4% / mm

BT FPRE AT ORBBE R TR B8 RS R ORIk TR /R=0. 76)
Fig. 8 The characteristic working curve of the elliptical
pad in the translation(d/R=0. 76)

Fig. 7 The characteristic working curve of the

elliptical pad in the planet motion



© 88+ e L A 4533 %

Sk 14 1 R il 2T AR R K A~ e 80 75 30 BT R O EORA TR (B 75 8 Sk A P DX Sy i 5 38 2
IGIEZ B Sk O A ek 25 BRBE T LU B Sk IR . TP S 2 I I L R/ R B/ R BB A

TR I

=A

SCHBIRTE TR N S MG AR A [ B /N Sk AEAS R iz 3 07 20T (9 18 B 41 » a5 AB IE N
5 I R B ke 94 s R P e 5 AU A ) 0 B AN Sk i B 52 M, IABEAU SR AT L
B IR /N SR AP 5 gl AT B2 32 8l 5 3R SR P pth 2 3% BAT Hp oG B R WAL » LA 429 30 A0 o S
o)A BT EAT RAFAPREEBRAE ) . BB B Sk 7EAT B2 3 )7 U T Ry /Ry = 0. 7~1 IR RTRE L BRACR
R AR S T7 AR B DI (EBE Ry /Ry BOIERTIE  A5 FH DX 8800 % 350 140 JES 1 E 0 LU IR IES J oK 2
%o AR TR B Sk o M I TR J Sk 5 30 v SR A3 5 18 DX Sl RS P Rl A - 22 6 B /N T IR R S S
DR AR BRI JE S mp SR R ¢ R BRBE I R 55 » A R B B8 0. 7 38417, I HAE — @ R B m] RUSe AR 4 e i 7
B SR B . SR FIMIBIE /N Sk BEA T I n] RUARAT i A% BE O B e B 1 o H R TR %L
PN KA b ANERT AR 0 RS B2 10 LI T AR O S we in A8 3 g S fn Tl 400 AEURRG [ T2 s =k
AT S FRE P Sk » S Iin aed A o B8 S A1 FH DX PR 1) B RO R T B0 A 24 5

S

(1) B ) RO5. & D4R A AR BRIE A S I BOR [T . S 52408 . 2005, 27(1) . 22— 27.

(2] FABE. X RA . B CH A Pl 6800 5B B[], S 58K, 2000,26(1):32—34.

(3] ZEZE, MO, 2588, T AR/ NE SR MR oe 1], £ $ 0%, 2010,32(2) :90— 94,

[4] PRESTON F W. The theory and design of plate glass polishing machines[]J]. Journal of the Society of Glass Technology,1927,11
(42) :214—256.

(5] £ BA7 F A5, NEESR AR IOEE AR BRI ], k% 4% £42,2007,15(10):1527—1533.

[6] ZHANG X J,YU J CH,SUN X F,et al. Theoretical method for edge figuring in computer controlled polishing of optical surface[]J].
SPIE, Advanced Optical Manu facturing and Testing 1V ,1994,1994.239—246.

[7] JONES R A. Optimization of computer controlled polishing[J]. App Opt ,1977,16(1) :218—224.

iH

IS )
¢ Py
Gememamend
R B R & BT W I B 8 d 58 4
HIRFE AU A —— KB B H B A3 R 2 ) ARCHH 18 (8 485 Ui 2 RE A A (ORI

PUE D RS A AR A AL RO TR A IR "R 42 A shif 8 S AUE Bas O DI RIHL 4>
T H » AATE L ME BHT AU RO
BRE RGN B 28 RR AT I H R R PP 2 AR R U H ARl 255 A S R ERHOR i
TULTAMIUITR: S-BE A A G PRI 1) 8 85 i S REAGE £ 4 T B RE A A a8 1) [ B Se 7K - 5 SR i R A1
e AR EOR | A Sl H IRBIEORSF BT A it 7 R T % BRSO L i L BSURHIL L S AL
WEIEN 7 FPIRE T — IR AR PR A A AN, R B RE RS AR ah B [ N 5T KF o B2 w19 4x A 3l i
AR RO DRI L AT R R — B BB e AN St R 7 SR B A AN S DI E N T, m]
SEBUR A B A DD BEALR 2 A Sh ] AR RE DT 5 L AR B 5 1 29 o B AR i 19 1/3) L SEHTE 3
T AR A BRI TR B SE PR FH 2R S FLPERE AN = S ARSR bk 2 T PR eBE K-
(F B (FHF IR



