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ABSTRACT

Single point diamond turning technique for optical crystals is reported in this paper. The main factors
influencing the machined surface ‘quality are discovered and regularities of machining process are drawn. Optical
crystals have found more and more important applications in the field of modem optics. Optical crystals are
mostly brittle materials of poor machinability. The traditional machining method is polishing which has many
shortcomings such as low production efficiency, poor ability to be automatically controlled and edge effect of the
workpiece. The purpose of our research is to find the optimum machining conditions for ductile cutting of optical
crystals and apply the SPDT technique to the manufacturing of ultra precision optical components of brittle

material.
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Fig. 1. Experimental setup
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Photo. 1 Cutting experiment apparatus
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Fig. 3 Cutting force versus feed
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Fig. 4 Cutting force versus depth of cut
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Fig. 5 Cutting force versus spindle speed
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Fig. 6 Roughness(Ra:nm) versus of cutting condition
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Fig. 7 Roughness(Ra:rm) of single crystal silicon

3.3 dAtZtof oiE HEHAHAE|

gA4A A& 2AL HF A tololEs F
T At 4gE FAEY] Y3ld, F A AE
o& AArg -5° , -25° & A§#A. Fig. 8& F
24T 8 140m/min, F2tHo] 5mE nA3T olF
5o Wi g FUALE Yz o, A
Atz 50 4 o B} -25° o 9ol EAAAYL
F531A vebgor. &9 AALEHE kR & thololE



E wolEx A7t & AR Ha A 379
E3E A 37l AdME EEe BE} TL3
ok @A o] FAtzte] €45 89 &30 8l
o] Aol gHA FHAES EA ALY FEEA

Uehdg ¢ 4 3T

Fig. 98 %4 % 140m/min °144 % Smm/minol
A -5, ~25° 9] AA}zHE 1A tho]olE = uiolE
o] Hatzlol Wl wE FUAAE vEldY.
Fig. 8% Fig. 9914 -5° ¢ ZA}Zol vla} -25° ¢
ZAALZHE 7hA tiololExm FTFe EAAAUI 4

A verd g ¢ & AU

z 8
8
£
256 6
¢
24 ¢
¢ 2
§ 0
?, ~R
&
Pssa/a o §_}

Fig. 8 Relationship between surface
roughness and feedrate with rake
angles(-5°

, =257 )

orssinn)

PR Y ORI

w>

-

Fig. 9 Relationship between surface
roughness and cutting depth with rake

angles(-5° , -25° )

-942-

4. 4dE

a4 4eEe tololRE $7E 2RUAE
AR2A ANEE, olFEE, Aol W

sto] wg dAHs FAAA] B nFERH
G 22 Zeg AU

1. @23 tojolEE F79 GdA HejgAH
M FHEXT 140m/min, °14$ £ = 10mm/min
oA FEHLE 0.12N, wilEYL 0.06NF =]
ol vEhvtE 3Ege ¢ & Ao,
2.9234 AdelE9 349 AVl 2L 7HF
AN FEELE 120m/ninol 0.2 & Aol F
on, ol¢&£x 9 Haole 242} 3m/min,3
mol 3k} FFFEUE FAUL W Y@ EW
AdNE 2& 7 AU
3. 844 % 140n/min o1 F45% 3mn/min, H2MZ
o] 3imo]3te] %3 o)A} Ral.65mA £ 9 ¥3E 7
EW AAE €8 F AU

4. 923 A 2 ALgHE AA tololgE ¥
79 $iHAANGE 5" B} -25° 9 #E @
£ o 43539 2 ALVNE 45 F U

Hags

oA, %%, A, HFA, FFL, H

x, 23Y A9 24 7HF 7€ A, 78]
€A HFRUA, 1992

.78, 855, AYHE, AoF, ¢3Y, 2F

4 A2t b Al2del @t A7, dEFdR
|83, Vol. No 2, pp. 116-124,1997
Donaldson, D. D. Thompson, Design and
Performance of Small Precision CNC Turning
Machine. Ann. CIRP, Vol. 35, PP. 373-376,
1986

. Junyi Yu, Jiwang Yan Ultraprecision diamond

turning of
1994/5

optical crystals SPIE Vol.

L RES A7, 24Y FAVAL I A

238 Aa®o FAHY € 45F7t, dF
Q83 x), AM21d, 25, pp. 116-124.1997

. T.T.Leung, W.B.Lee, X.M.Lu "Diamond turning

of silicon substeates in ductile-regime,”
Journal of Materials Processing Technology
73 42-48 1998



