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ABSTRACT: Instantaneous angular speed of diesel engine crankshaft contains a lot of information 
about gas pressure in cylinders and condition of other parts of crankshaft mechanism. This 
infonnation can be used to diagnose combustion-related faults ín engine and faults affecting the gas­
pressure, as well as faults resulted due crankshaft splits, insufficient oil quantity in engine and piston 
jamrning, and many other irregularities. 
In this paper, dynamic model of torsion-vibrating system of six-cylinder IC eqgine for heavy duty 
road vehicles is developed and presented, with its input parameters. For such approach it is important 
to have on disposal enough realistic model of the crankshaft torsion-vibrating syslem, with properly 
defined input parameters. Simulation of instantaneous angular velocity is made and simulated results 
based on such dynamic model are confirmed with results obtained by experimental measurements in 
laboratory conditions. 
By analyzing different cases of irregular combustion in chamber of diesel engine, which are often 
occurred in practice, appropriate validities for combustion process monitoring and detecting the faults 
in engine's work are obtained successfully. Results of our investigation promíse the development and 
application of such diagnose technique using instantanequs angular velocity signals. Thís technique is 
quite attractive because it utilizes crankshaft speed sensors that are widely available, relatively robust, 
and low in cost, and can improve combustion quality monitoring. 

KEY WORDS: IC engine, angular velocity, torsional vibration, diagnostics 

I. INTRODUCTION

Rapid development of the motors and motor vehicles, whose target is to keep motor vehicle in 
use, in electronic era, has for a consequence extensive use of mechatronic modules on vehicles. These 
are modules which control processes in engine (combustion process, injection process, ... ) as well as 
processes on vehicle (synchronization of engine's and transmission's work, processes of vehicle 
stability during braking and steering, etc.). 
Engine diagnostics and combustion quality monitoring have been areas of intense study in recent 
years be.eause of the legislated need to infer vehicle emission compliance. Monitoring combustion 
quality is a necessary element of on-board diagnostics and critical for the integration of modem fuel, 
air, spark and EGR (exhaust gas recirculation) engine control strategies to meet stricter emission 
standards. Therefore, overcoming these difficulties is an important step in successful implementation 
offuture engine control strategies for interna) combustion engines (IC engines). 
One real model of torsion-vibrating system with model parameters and crankshaft angular velocity 
signals is used, and results of our investigations in field of IC engine torsional-vibration phenomenon 
researching and possibilities of its application for engine operation diagnostics are presented in this 
paper. 
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