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The Vibration Measurement of Boring Process by Using the Optical Fiber Sensor at

inside of Boring Bar
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Chattering in cutting operations are usually a cumbersome part of the manufacturing process in
mechanical. Particular, machining performance such as that of the boring process is limited by
cutting condition at the movable components. Among various sources of chatter vibration,
detrimental point in cutting condition is found a mechanical condition on overhang. It limits cutting
speed, depth, surface roughness and tool wear failure as result because the all properties are

varying with the metal removal process.

In this case, we have to observe the resonance

frequencies of a boring bar for continuous cutting. In the established research, boring bar vibration
of cutting system has been measured with the aid of accelerometer. However, the inherent
parameters of intemal turning operations are severely limit for the real time monitoring on
accelerometers. At this point, this paper is proposed other method for real time monitoring during
continuous cutting with optical fiber at the inside of boring bar. This method has been used a
plastic fiber in the special jig on boring bar by based on experimental modal analysis. In this study,
improvement of monitoring system on continuous internal cutting was attempted using optical fiber
sensor of inside type because usually chattering is investigated experimentally measuring the
variation in chip thickness. It is demonstrated that the optical fiber sensor is possibility to measure

of chattering with real time in boring process.
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u(t): cutting depth of moment .

ug(t): cutting depth of stable.

y(t): parameter of work-piece.

u : overlap factor.

F(t) : cutting force.

k : ke(static stiffness), km(dynamic stiffness)
w : natural frequency
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Fig. 2 System block diagram
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Fig. 16 Photo of Boring Assembly

Table 1 Test condition of boring process

Rotational speed Depth of cut
(rpm) (mm)
0.2
Testl 1249
0.5
0.2
Test2 620
0.5
0.2
Test3 440
0.5
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Table 2 Result of chatter vibration boring process

Depth of cut FFT analysis
(mm) (Hz)
0.2 700
Testl
0.5 625
0.2 650
Test2
0.5 525
0.2 525
Test3
0.5 500
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