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Abstract

A Study on the Manufacturing of High Precision Linear Scale using He-Ne Laser
Interference

Of late, along with the advancement of precision machining technology, the requirement
of super precision measurement increases as time goes on, and the accuracy of standard
scale which is a basis of precision measurement has been cognized as a criterion of industrial
development in a nation,

In this paper, we described on technology by .which we could carve scale lines thru
optical method under the condition of laboratory by using the coherence of He-Ne two-mode
stabilized laser and in turn, put jt to practical use as linear scale for the measurement
of length, Hence in this research in the case of setting scale interval to 20r/m, we employed
super precision scale-carving device associated with Ar laser and acousto optic modulator
in lieu of flashing lamp scale-carving device, and we obtained as experimental result superior

linear scales carved within the accuracy of 0, 3/m,
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Fig. 3 The Block Diagram of Scale Measurement
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Table 1 The radiating period of flashing 1amp (Hz)

) Interval of Scale
Velocity
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Table 3 Surroundings Condition of Three Typical

Measurements
Measuremaent Before After Differance of
Number measureamen msasuremanty two measuremsnts

TA 20.50 20.60 +0.1000

18t Ts 20.60 20.73 +0.1300
AP 1.0272 1.0276 +-0.0004

TA 20.22 20.36 +0.1400

2nd TS 20.35 2052 +0.1700
AP 1.0275 1.0274 —0.0001

TA 20.57 20.70 +0.1300

3ed Ts 20.75 20.85 +0.1000
AP 1.0251 1.0251 » 0.0000

{TA : Temperature of Adiabatic Vessel) : C
{TS : Temperature of Scale Blank} : C
{AP : Atmospheric Pressure) : kpa/cm?
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