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Ultra-Precision Cutting of Single Crystal Silicon using Diamond Tool
- Relation between Machined Surface Roughness and Parameters of Cutting Process -
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Fig.2 Measuring points
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Table1 Experimental conditions

Workpiece Matcri.al Single crystal silicon (100)
Diameter 76.2 mm
Material Single crystal diamond
Nose radius 2 mm
Tool Rake angle 0 deg.
Clearance angle. 4 deg.
Chamfer 1~5 pm (- 25 deg.)
Depthafcut o 1.5 um
Feedrate  f 0.5 pm/rev
Spindle speed 1000 rpm
Cutting fluid None (Dry)

BABMESHERIE No. 078-2 (07—-10-20, AMZH - PENEXRSFEEEDEMRE)

_123_



PHEEZNTIA-SL, AEWIHLTRLTHS. T
T, HEIMRBEEYHILTSED, ROnS Oy ITX
S TYEIRENEDL DD, NTA—FELTUHIEED

2 Ghsk e oy M 2y = o esbDomg o dmam oo e o= ]
NE :-_‘ETL/ MBIEVICF O S OEEE r TIHWANIAR L

Bl
Fo EAEO LIS SR TOREESATELTES.

Js S M VS LD e o PARY /Y T N Y MO HE A LY e

EoN/-MTEE S, YIHIEED 63 m/min (r = 10 mm)
035%.:, £ EN 0, 90, 180, 270° T/hE L, 45, 135, 225,
315° TARELZ>TWS. 63 m/min DEEITHEXR, 94
m/min BL ETEEOEAEIIPCHETRS S, ¢
Ko TMIMBESIRELLTWS., H-UHIEHED 189
m/min OBEE, MIEOHE W HNEL 2B EANRENS.

E6ix AEQDI>RO—FEST, K5 &FEk YHIE
EENRTA—FELAEMNHMLUTRERLTHD. AEDKE
TR, —BICUEEEOBEIICHES TKRELRDED, U
BIZEEEAS 63 m/min DHEE AE /NS L, AEMNM XBEL
XA T, L L, 94~157 m/min OHE, MMITEE
S EEE, #45° OMBTHBELTWS. £/ 188m/min
OBE, MIEES LAk AER/NEL<Z->TWS,

TIZRLEESHIE, K6 D AE &ILHIZ2 3 HMA
Roh, AEDNENEE, FHHIRKEL, AEBRKREN
BE, ¥Hh3NE<hoTwas. ISBIEROEREMN
HETHS. MOKEHIIRFMT, BYHS—EETHO
REIIEE AR L TH S, Oriental flat 12X T 2 A i3 H

Fig.3 Photograph of machined surface Fig4 Photograph of surface in details ( r = 20 mm)
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Fig.5 PV of machined surface roughness
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Fig.6 Envelope of AE signals

Fig.7 Thrust force
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Cutting times s

Fig.8 Vibration acceleration



