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Abstract

Died enginesare used widdy because of their robustness and longevity. Also, in recent years, many
improvementsto diesd engine design and performance have been made. One particular remaning
problemwith diesdl enginesisthe noise and vibration they generate. Greet efforts have been made, and
remain ongoing, to eucidate the mechanisms affecting the occurrence of these vibrationsand the resuilting
environmenta noise pollution. Recently, by solving severd technica problems, the vibration isolation
system used for dectric power generaion engines was applied to the primary diesd enginesusaed in marine
applications.

Chapter 1 reviewsthe dassicd design goproachesto vibration isolation systems based on linear
vibration theory. It describes the festures of the material used for vibration isolation and dso the uncoupled
eladticaly-mounted system used in thisresearch.

Chapter 2 showsthe andytica modd which includes geometric nonlinearity and assumesthat the Six
degrees of freedom system isreduced to three degrees of freedom. Findly the governing equetion, which
encompasses honlinear vibrations, is obtained using Lagrange's equation.

Chapter 3 showsthe experimenta setup consstent with the analytical mode. Thiswas used to confirm
the occurrence of the super harmonic vibration component due to the geometric nonlinearity in the system.
Moreover the method of norma form method was gpplied to reduce the coupled super harmonic nonlinesr
termsin the three degree of freedom governing equaion. Asaresult, the equation governing the super
harmonic component of vibration was derived by reducing the order of the basic equation.

Chepter 4 describes the nonlinear norma modes (NNMs) of thevibrationisolaion sysem. Thereare
amilar modes and non-amilar modesin NNMs. The non-amilar modes were obtained using the method
of Vakakis (the classc method). Furthermore, the Steady State response was obtained for interna resonance
with thefrequency ratio 2:1:1.

In Chapter 5, in order to investigate the influence of interna resonance on the three degrees of freedom
system, the passage through resonance was investigated both theoretically and experimentdly. Thisis
certain to occur whenever theengineis darted or stopped. It was congdered that, for practical systems, the
rotor gpeed of adiesd engine may be unable to pass through resonance when the driving torqueis smaler
than theload torque. In the experiments, the rator was driven by aD.C. maotor to accurately control the
revolution gpeed near resonance. However, sometimes the peed of dectric motorsdoes not changein
proportion to input voltage. In order to investigate this phenomeng; the equations describing it were
specified and added to the equations governing the dynamics of the system. Adjustmentsto the driving
torque of the D.C. motor were performed by controlling the dectricd input voltage. Also, theinterna
resonance characteridtic of 2:1:1 was gpplied to the 3 dof sysem. Under theinterna resonance condiition,
the load torque decreased and passage through resonance became easier to confirm than for non-resonant
conditions. Thisisbecause energy flowsinto the rotationa oscillation of therigid body and thisenergy is
unrelated to the driving torque.

Findly, thetheoreticd and experimenta results obtained in thisthesisare summarized in Chapter 6.
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