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A Study of the Boring Bar Vibration Measurement using Optical Fiber Sensor
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In this paper, we studied of measurement the vibration of natural frequency using optical fiber
sensor. The boring bar for measurement of vibration in use optical fiber sensor has the advantage
of direct measure for the frequency than accelerometer. Because it deal with output value on
electrical signal of optical fiber in physical disturbance when it measures the frequency of
vibration. The optical fiber sensor measured the vibration of boring bar by the gap in sensing jig
while optical fiber just kept contact with boring bar. A prototype system was composed of jig part
with gap and optical system part. In this paper, we found out the possibility to measurement of

vibration by the gap in use optical fiber.
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o = maximum incident angle of optical fiber

© = angle between optical axis of beam

A © = a small area of angle between optical axis of
beam

1. = radius of optical axis of beam

tr = radius of irradiated area on image plan of receiving

fiber

L = overhang

E = elasticity modules

Eo = incident intensity of illumination

b = the gap between transmitting optical fiber and

receiving optical fiber
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Fig. 2 Schematic diagram of boring bar
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Fig. 3 (a) Radial force of mode analysis(1* mode)

Fig. 3 (b) Cutting force of mode analysis(2™ mode)
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Table 1 Result of Natural Frequency

r Boring bar

Cutting force | Radial force

Dia. | overhang (Hz) (Hz)
3D 3971 3908

a16 5D 1,1562 | 1549
7D 824 820

3D 3179 3148

020 5D 1239 1234
7D 654 | 651

3D 2509 2469

@25 5D 998 987

- 7D 521 524

—C:Boring Bar of Dia 16
-4 Boring Bar of Dia 20
—— Boring Bar of Dia 25
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Qverhang of Boring bar

Fig. 4(a) Cutting force trend of natural frequency for
overhang on analysis
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Fig. 4(b) Radial force trend of natural frequency for
overhang on analysis
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Fig. 6 Block Diagram of Test System

Table 2 Device of installation on vibration

Component Model name | Specification
Optical fiber sensor | FD-620-10 21
Shaker Wilcoxon | RMS 1.5 AMS
Function generator FF-1883 1~100 Hz
Oscilloscope TDS3000 DC 506MHz
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Table 3 Natural frequency in each position
Boring bar‘r A section
1.6 kHz
1.5 kHz

C section

B section
1.6 kHz

1.5 kHz 1.5 kHz

Cutting force

y Radial force
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Fig. 11 FFT analysis of cutting force on the boring bar
with overhang(3D)

Table 4 Final compared data with test

Boring Ansys Accelero | Optical
. Overhang . .

bar Dia. analysis | meter fiver
3D 3971 4185 4200

o016 5D 1532 1645 1650
7D 824 860 865

3D 3197 2985 3005

@20 5D 1239 1185 1185
7D 652 645 645

3D 2508 2585 2605

025 5D 997 995 1005
7D 524 540 545
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