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A Novel Path Used in Computer controlled Polishing Process
Based on Uniform area increment Spiral

7ZHOU Lin, DAI Y+fan, XIE X hui, LI Sheng yi
( College of Me chatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: Archimedes spiral path, which is widely used in computer controlled polishing process, always brings about excessively
high wtational speed, and consequently excessive machining when polishing central region of the worke piece. To resolve this problem,
the characteristics of a universal spiral path are studied first. It shows that the instantaneous rotational speed of the wore piece depends
on the local dwelt time density and the local increase rate of the area enclosed by the spiral. Based on this, a novel spiral was proposed
as a polishing path. The increase rate of the area enclosed by this new spiral is constant, and therefore, it can be referred to as uniform
area increment spiral. This spiral path can ensure the stableness of the rotational speed of the work-piece, and reduce the rotational
speed m the central region. Consequertly, & can reduce the demands on motion performance to machine, and reduce the cost for
machine and process. Finally, experimental results verified that Archimedes spiral path causes excessive machining in the central region
due to excessive demand for rotational speed, and resuks in lower precision, while the unifom: areaincrement spral path avoids the
excessive machining in the central region and results in higher precision.
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Fig. 1 Sketch of universal spiral path
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(a) archimedes spiral (b) uniform-area-increment spiral
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Fig.2  Comparison of two spiral paths
(2
o=Tb’ (0> 2m) (8)
(1)
1,1
=T @y (9
KDIFS- 500" ,KDIFS- 300
100mm
1 3(a) RMS(Root Mean Square) 0. 024 M A=
1 , 23min, 3(b)
RMS 0.015 A X 1
2 4a) RMS  0.051 A 2
’ Zimin, 4b) RMS



F:m: Oblique Plot q | = lzuso] Oblique Plot

+0.05500 [ +0.05500
wave wave
-0.18000 -0.18000
101 128.2
322 mm 128.0
|PV 0.224  wave |[rms 0.024 wave | [PV 0.145 wave |[rms 0.015 wave |
Size X 96.0 mm__|[Size Y 96.0 mm ]| [Size X 95.8 mm _|[Size Y 96.2 mm_|
(2) W ®) MIE@E
(8) shape error before IBF (b) shape error after IBF
3
Fig.3 Experimental result with Archimedes spiral path
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Fig.4  Experimental result with unfoms area increment spiral path
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