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Analysis of Surface Profile using Gap Sensor

Mu Keon Song, Song Min Yoo

Kyung Hee University of Mechanical and Industrial System Engineering, ILRIK

ABSTRACT

Surface roughness measurement system with
capacitance type gap sensor. Tentative result
from the calibration measurement showed the
sensor to the
the

sensitivity of the measurement system, several

potential applicability of the

processed specimen. In order to test
parameters including valley depth, width of the
specimen have been changed. Effect of the
charge area between sensor and specimen surface
has been also analyzed.
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Fig. 1 Gap sensor laboratory work system
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Fig. 2 Gap sensor components

Gap sensorE Calibrationdt A3} Fig. 3ol A
vebd RAAY AT -2~-24V7AR ] o]
AXMZEEY AY o 3mm F97# Fig. 39
AN BRE -2VEE Zrasie Yelbwth

RE ™

Qutput Voltage(V)

o 10 20 30 a0 50
Distane of Starting Point(0.1mm)

Fig. 3 Gap sensor calibration graph
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Fig. 6 Sensor and specimem comparison
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Table. 1 the Section between the start
point and the last point

Point

1 section Omm ~23.5mm

2 section 23.6mm~41.6mm

3 section 41.7mm~61.7mm

4 section 61.8mm~ 83.8mm

5 section 83.9mm ~ 11.5mm
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Table. 2 Compare actual value with theoretical

z

M
Mo o rlo mx M

s
T

value (actual value/theoretical value)

Section

Width | Depth 1 2 3 4 5

0.5mn |0.4801|0.7206 | 0.8732|0.9301 | 0.9456

35mm | 1.0mm |0.4122|0.64380.8539|0.962411.0117

2.0mn |0.244710.4384[0.6647|0.8322|0.9343

0.5mm {0.6496|0.9271|1.0546|1.0941 {1.1437

4mnm | 1.Omm |0.5171|0.8108|1.03831.1438(1.2036

2.0me |0.3084/0.5699|0.9063 | 1.10811.1996
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Table. 3 Using edge detect compare actual width
with detect width (detect width / actual width)

Width(mm)

Width | Depth 1 3 5 7 9
0.5mn | 3.250 | 1.000 | 0.800 {0.857 | 0.800
35mm | 1.0mm | 3.500 | 0.917 | 0.750 | 0.857 | 0.833
2.0mm | 3.250 | 1.000 | 0.700 | 0.750 | 0.639
0.5mm | 4500 { 0.833 | 0.700 | 0.786 | 0.833
4nm | 1.O0mn | 4.666 | 0.833 | 0.700 | 0.893 | 0.778
20mn | 25 | 0667 | 0.700 | 0.571 | 0.923
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Fig. 10 Actual profile(135X35X70) hole depth=05mm
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Fig. 11 Actual profile(1356%35X70} hole depth=1.0mm
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Fig. 12 Actual profile(135X35x70) hole depth=2.0mm
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Fig. 13 Actual profile(135x4X70) hole depth=0.5mm
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Fig. 14 Actual profile(135x4X70) hole depth=1.0mm
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Fig. 15 Actual profile(135X4X70} hole depth=2.0mm
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