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Development of Straightness, Roundness Measurment System
for Standard Electrode of Loss Angle
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Abstract

To acquire the high precision of profile for
standard electrode of loss angle, it is needed
ultraprecision ~ machining  technology  like
MEAP(Magnetic Electrotic Abrasive Polishing)
and the

technology which can measure a micro unit

very high profile measurement

about the workpiece. So, in this paper, it was
developed the measurement system of precision
of profile using non-contactable sensor that
was approximate sensor of capacitance type,
because that is better than others in the
electrical characteristics. And standard electrode
of loss angle was machined by the MEAP
machining technology.

In this study, it was development of pricision
measurement system. This system could be
used measure the workpiece of roundness and
straightness much more precise and faster than
general mechanical measurem- ent system
done before. And it could be helped to
minimize machining time and planning by very
fast and precise measurement about the
workpiece.
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Table 1 Size and accuracy of requirement of
standard electrode of loss angle

Item Standard
Material SUS316
Diameter 69.9mm

Length 700mm
Straightness <7.0pm
Roundness <1.0tm
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Fig. 1 Structure of standard electrode of
loss angle
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Fig.2 Principle of capaciénce measurement
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Table 2 Specification of measurement system

D=K-

Term Item Capability
Method Capacitance
Useable Range 1£0.5mm
Probe Resolution 1/m
& Voltage of Qutput +5V ~ -5V
Trans. Response of Freq. 10kHz
Resistance of output 502 below
Size 16 © X 90mm
Input Channel 2ch
Calcuator Display max 19999
Mode A, B, C-(A+B)
Input Limit 1mV ~50V
Accuracy +05% or 20&V(F.S)
Recorder Linearity +0.35%(F.S3)
Velocity of Pen 0.8m/s
Input Channel 2ch
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Fig.3 Calibration of capacitance probe
7A3E9 Y54 L A9 Figdodllx BRER

W Ze b JF z2ve FE7 9 £YFPES
dxre HAdg A JEEAd BATL
2W ANZoZ dojEHE 715, #9E F o
ol o] Figdt AAEFASAWHY wHEHA
Mo N2ag FAEE YeEh 03, Photo 1&
A4 FAY AANSAA LS BZAFa Tk

A
@_

Workpiece

o)

RECORDER

EJemenef]

®, ® : Capacitance Probe
@D @D : Displacement Transducer
© : Main Calculator

Fig. 4 Composition of non-contact
measurement system
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Photo 1 Straightness, roundness measruement
system
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Fig. 5 Two-point method of workpiece
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Photo 2 Probes(ST-0505) and Jig for measure-
ment of workpiece
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Table 3 Relationship between probe gap and

ouput voltage

Gap of probe and Output Display
workpiece (D) voltage value
D=0.5mm +5V £0.05V +50u A
D=1.0mm ovV£0.05V 0
D=1.5mm -5V£0.06V -50u A
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Fig. 6 Measured voltage vs. distance graph
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Fig. 7 Measurement of straightness by
two-point methed
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Table 4 Measurement results of roundness
(yam)

0 |100 | 200 | 300 | 400 | 500 | 600 | 700 | Ave.

’\'\Eos.(lm)
Workpiecé-

1 Before (423131147144 (35|18|15]3.28
After 119|1.1)18124124(2018]|05]1.74
Before 10.2/83 6.1 [6.2145[40]|55| 85| 6.66
After 107/08]06]07{05[05](1.0]05066
Before |7.3] 9.5 (11.7]9.8 |95 [10.7] 86 | 55 | 9.07
After |0.8|1.011.7]23|25[17(1.2]05|1.46
Before 19.5|75|55(55]40[35]45| 80600
After 107/05{1.0{14[14]1.0]/0.7]0.4 0.8

2

3

Before 45|58 54|43 (40(56|73]|64 541
After [04{07]07(0706]1.1[06]10]0.73
Before |29]28)|45|47 6.6 |58]28]|22 403
After 104/06|1.0/14116(.18:-08(04] 1.0
Before |13 181384848 [25]|40[35][331
After |05/07]07]05105]06(03}04|053
Before |16]23|39(56115231]46][40]372
After 103705701 103/04106|06]05]041
Before |7.6]7.6|97(10.3{10.4/10.3|10.3| 8.4 [9.32
After 10.3/0304(03/02[02]03[04]03
Before |2512035[35(50]40(20!173.02
After 106104102101 /02]01]0.1]0.3]0.25
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Fig.8 Comparison of roundness between before
and after MEAP of workpiece no.l
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Fig.9 Comparison of roundness between before
and after MEAP of workpiece no.6
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Fig.10 Comparison of roundness between before
and after MEAP of workpiece no.8
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Table 5 Measurement results of straightness
(gam)

" Workpiece
~. 11|12y 3456 |718|9]|10
Position

Before | 717.5|156]9.8 {68[11.2| 58 | 8.7 |66}11.8

After 53| 43 |96 |54 5 |54 |42 |28]92

o

Before | 7.2/ 7.5/ 135 9.2 | 7.0{11.01 9.0 { 82 | 66 |11.2

After | 4153]39 {90]70/48[59[4.7]|25]|96

Before | 7.1/ 75[14.45| 95 [6.9(11.1] 74 |B45] 66115

“| After 53] 41 193[6.2]49 1565]4.45|2.65{ 94
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Fig.11 Comparison of straight between before
and after MEAP of workpiece
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