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A Study on the Cutting Conditions in Machining
for Nanometer Surface

Jae-Il Moon*, Boo-Tae Kim*, Young-Il Kim**, Seoung-Jung Heo™*

ABSTRACT

Since early 1960s, the high precision machining technology, so called ultra-precision technology or nano
technology, has been developed in many field based on single point diamond turning technology. The major
application of this technology is the optical components with aspherical surfaces.

Now a days, customer requires the smaller and lighter optical elements, such as camera, video and etc.,
with higher performance for convenience. So, the manufacturer focuses on the ultra-precision technology.
Thus, this technology becomes the major target to challenge the advanced barrier for the next machining

technology.
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Table 1 Experimental apparatus

Model Specification

Natural frequency : 4kHz

Tangential force(Fz) : 0~10kN
Radial force(Fy) ¢ =5~5 kN
Feed force(Fx) i —-5~5kN

: 0~180kHz
¢ <1t5mA

A ] Maker

Tool
Dynamometer

Kistler 92578

Frequency range
Output current
Output voltage : 2100V
Output impedance : 1002
HE$3T )

Amplifier Kistler 5007

Accuracy

16 Channels : 165E
Resolution 12 bits
Accuracy 0.01% of reading +0.5%

Resolation 2.5m{0.14")
X~Axis Straightness * <0.15m
Z—-Axis Straightness : <0.15m
Work Spindle Runout ! <0.05:m

Traverse Length I 120m
Straightness : 0.5/120m
Series 2 Tip Radius L 2m
Stylus force : 70~100mg
LResolulion tlm

A/D Board Kiethly DAS-16F

Taylor
Hobson

Diamond

Nanoform 300
Turaing M/C anolor

Taylor FormTalysurf

Surface Test Hobson
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Fig. 6 Tool dynamometer signal on idling
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