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ABSTRACT

Active vibration control algorithms for the compensator and proto-type testing system have been

developed for the suppression of vibrations from the reciprocating engines. At first, the developed

algorithm determines optimal control
without and with compensator,

vibration phases by detecting vibration responses of the engine
and then performs the continuous optimal contrel functions by

tracking the change of the vibration frequency and phase. This algorithm is comparatively simple.

robust for the external excitations and needless of supplementary operation since the control process is

serially carried out. To validate the performance of compensator and algorithm, testing system

including excitation device are constructed and tested, and the reductions of vibration levels are

observed over than 80 % of the uncontrolled levels at various frequency ranges.
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Table 1 Specification of test equipments

Item name Application field Specification
PLC Compensator controller | CPL6210A
FFT Signal analyzer SA390
PC Signal analysis & Pentium 1

programing

RPM probe RPM detecting E2E2-X5C

Accelerometer] Acceleration detecting | B&K 4508

Servo-amp. Servo-motor control | CSDJ-01BX1

- o . ) o . 1 Exciter Control module

AlgdEolds 3l 3 AFAE g21dr] Hstd 2 Engine model FFT analyzer
Fig. 390419 20 %A1 Q448 ADSL 4 5 [ ao - Ty PC
82 S5
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Table 2 Simulation parameters

Item name Symbol Value
Stiffness 1 ke 8,080 KN/m
Stiffness 2 kg 9.730 KN/m

Mass 1 m 105 Kg

Mass 2 my 150 Kg
Damping coefficient 1 Cy 2010N s/m
Damping coefficient 2 Cy 3820 s/m
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Table 3 Data of vibration velocity

Vibration velocity [mm/s(peak)]

Frequency[Hz] | Uncontrolled | Controlled | Ratiol %]
50 0.50 0.10 80.04
58 0.78 0.14 82.50
6.7 1.15 013 88.67
75 1.78 0.26 85.65
8.3 2.19 023 89.60
92 314 0.31 89.99
10.0 525 0.58 88.98
108 7.04 0.78 88.96
11.7 10.45 172 83.50
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