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Abstract

UM g e T

This research summarized the ability to investigate the gas cylinder
pressure of internal combustion engine by making use of the measured

amplitude of vibration at crankshafts main bearing .

A mathematical model was developed using the transfer matrix method to
analyze the crankshaft vibration , also journal bearings was idealized to springs
and dampers at the direction of main system coordinates [12] which are
considered under dynamic load conditions , This was achieved by sampling the
crankshaft into multi-supported beam by using the (Equation Of Three Moments
Theory) , a relation of reaction was found at main bearings and the applied
forces on the crankshalt as a result of pressure and the cticct or voth

reciprocating and rotating motions .

A computer program in Fortran language was developed to embraced the
theoretical work . This computer program is tested by adopting assumption
reading data for the sample and testing the ability of reversibility for returning
the input data by using the output data , This test was done under firing

conditions in the cylinders of the engine .

The study depends on experimental results that are measured for diesel
engine (Zetor M-Type) of four stroke and 4-cylinders under motoring conditions
from previous work , by making use of computer program and comparing the
resulting amplitude of vibration at local position with the experimental
amphtude and correcting the crylinder pressure until a convergence criterion is

reached between the theoretical and the experimental amplitudes the
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instantancous cylinder pressure will be predicted , two samples of data were

taken to the amplitude of vibration at two rotational speeds .

The results show good agreement between pressure values practically
measured and those obtained from this study . Also rotation speed was
concluded by implementing practical measure of vibration amplitude and
cylinder pressure for two rotational speeds by using the same program with
simple development and the results show agood agreement between practical

and theoretical results .

It is concluded that calculating the engineering properties (dimensions |
masses , cross sectional area , mass moment of inertia and area moment of
inertia) for elements of the system (crank shaft) In addition that the cffect of
CRLCTal {BCLors WIHCH BegioCiod i i Cuitont rosearchi | aiicei i accuracy ol
the rang ot convergence between the theoretical and expertmental results . The
theoretical analysis shows that predicting the gas cvlinder pressure is highlv
affective during compression , expansion strokes for four stroke engine while it

shows poor results in calculating the cylinder gas pressure during other strokes .
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