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Controllable Flexible Surface Polishing
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ABSTRACT: With the rapid development of photoelectric communication, biomedicine and aerospace technologies, parts and dies
featuring in high performance, high precision and high integration are emerging constantly. These parts and dies are characterized
by complex structure, and demanding machining accuracy and surface quality. Moreover, most of them are hard-brittle intractable
materials, which makes it difficult to machine in conventional polishing methods. Allowing for the above problems, the polishing
technology based on controllable flexibility concept provides a new idea for high-efficiency and high-precision polishing of the
above-mentioned parts, and becomes a new development direction of ultra precision polishing. Firstly, basic concept of controllable
flexible polishing (CFP) technology was introduced; and a review was made with regard to flexibility control principle, structural
characteristics and research status at home and abroad of flexible actuator, flexible “polishing mold” and flexible control system,
respectively. Then processing principle, material removal and polishing precision of above CFP methods were thoroughly analyzed
and compared, advantages and disadvantages of various polishing methods were further expounded. Finally, future development

trend of CFP methods were prospected in terms of systematic study on basic theory, improvement of polishing accuracy and effi-
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ciency, polishing process compounding and intelligentizing as well as application of intelligent materials.

KEY WORDS: ultra-precision machining; polishing; flexibility controllable; surface quality; machining precision

VEAER , R B N LB AR LART B A (4 3 RE [ i &
B, HRN XS ROt TR ik, BT,
BT | VR S 2, EUIN RS BEB A0 [ 4
KPR R, BEE UG ™ /N R
R, BT | R e R N T Iz A SR
N, FlanAEERALE | /N | Z S R A
TR SR AR 0 S . BT I e AT
J& T 77 A CHAZ OAB, AMUEAIERE 4 R
/I TR AE A S AR AT, T LG RS BE R ST R e
PR, BERELR TR A ORI WKL,
HAFAAE RS W AR T

BT DL bR, F 20 il 90 AETT R, EFs L
Fili 2 0 B0 — R R DG EOR , Hon TAILEE AR 409 S
AIEEVEOG, T RLHZE S A 45 2O ( Controll-
able Flexible Polishing, CFP) #i AR, Frif«nl 34k
o', e I A AR T U B SO T LB AR
MR (RIEE R EIEL ), i Z REfEE N F 5 24 7Y
AR 4L, I BRI BR pREFE N Tk 78 i AT AR A
Wik E ARSI T k. X—MaSEZEXEY. B
1R B S PSR 1 Sk R A R

CFP HAMW TR 1) ETIHEAIES, TR
MR 21 i T AL S sh Ak n T, BERf ORI FE 1Y
W e E T 2) oG T HFE AR | alE, il
e B B AN 26 4l % T LA T AR 22 2 B T
R, XEA RSN DIEAM B LR 3)
WO T H 5 TSR 2 M, BRHSAT 28/ b1k 3R
T 7 A A SRR o H2 BRI T AL A AN
[W], CFP KECAT AN A 5 T R Leom 4ot ik | 3
TP HASE (4 4O Ty 1 R R T SR R A R &R G
ik =Rk,

1 BBAREERE TR

ETFFZHLiniie s ix

FE T M 2 o W0 OGO 0 48 A s AT AR AE T
SEHLAE SR 0] DASE R SO s T R ATRAR, (2 5 T
(G TR U T e SN (TR S i =S || T U A
L, Ao aT a8 FORE OGS It T ], 4T
RIS, HAUEEA R S ARG A W B, i B
T LA B Bl 7 B R 2% 5 18 45 AR AR A9 L ey 1Y
o REREM I T 8 ARG N T &%
( Stressed-lap Polishing, SLP ) Fl< 4 #fil 5% 5 &%
( Bonnet Tool Polishing, BTP ) 4§, SLP Hi Angel fll

1.1

Parks J* 20 22 80 AFARHE I, A IR g 45 A
P18 SHX 5y e T 322 T2 7 R 0 Ut o — 7 2, 42
VB AR AR A A [ 3E B R Ak B s o AR AR AN [ 2
T, %A [A] P 3R 2l 45 73 A1 54 A S5 BB A8 2 A T
RV, FARIEIRRZE G ke 1 R,

JIEIEE i iIE W WY
_— <

>
s /

6\

4

K1

JNE 3 A D B R 2
Fig.1 Principle of SLP and its device
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Fig.4 Principle of EFP: a) polishing of non-conductor mate-
rials, b) polishing of conductor materials
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Fig.6 Principle of CNC ABP: a) flexible contact wheel, b) flexible actuator, ¢) moving posture of contact wheel
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Tab.1 Comparison on machining mechanism of flexible polishing technologies
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