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DIAGNOSTIC OF LOCALIZED ENGINE FAULTS USING
VIBRATION MONITORING

Engineering Research Journal, Vol.116, M29-M47, Faculty of
Engineering, Mataria, Cairo, Egypt, April 2008
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ABSTRACT

Despite considerable advances in predictive maintenance concepts are still largely reserved
for only the most critical system components and have not found their place in mainstream
machinery health management. Even though there are a number of condition monitoring
and analysis techniques, researchers are in search of a simple and easy way to monitoring
the condition of an engine, which is an omnipresent and an important power unit in any
vehicle or machinery. Vibrations have been the most recent easy to measure condition
monitoring. However, this paper will provide the details of diagnostic technologies that can
be applied on a single cylinder diesel engine components, and span a continuum of
sophistication and rely upon the availability vibration measurement equipments. The
vibration measurements are used as monitoring parameters, while single-processing indices
are used for diagnosis procedure. Furthermore, the results serve as a motivation to
encourage further research in those challenges areas of data collection and management,
validation and verification, implementation and assessment that are critical to a successful
penetration of these technologies in the industrial and manufacturing sectors of our
economy.
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AUTOMOTIVE DISC BRAKE SQUEAL OCCURANCE: AN
EXPERIMENTAL INVESTIGATION
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BRAKE SQUEAL OCCURANCE: AN EXPERIMENTAL INVESTIGATION."
Engineering Research Journal, Vol.119, M1-M20, Faculty of Engineering, Mataria,

Cairo, Egypt, October 2008

ABSTRACT

Brake squeal is one of the major issue in the design process of an automotive brake, and the
development of a robust procedure for a "squeal free" design is still under investigation. The
self-excited squeal is the most frequent noise generated by automotive brakes. However,
this paper presents an experimental investigation on the self-excited brake squeal
conducted on an appropriately design experimental test rig. Furthermore, the objective is
extended to include not only the establishment of the test rig but also demonstrates an
application to the specific problem of the disc brake squeal with extensively parametric
studies that investigate the effect of applied pressure, speed, construction of pad material
and disc coating. The proposed test rig is designed based on using real vehicle brake which is
a useful tool to understand the mechanism leading to instability. On the other hand it does
simulate appropriately a real brake. The experimental analysis for the results shows a strong
correlation between the dynamic parameters of the system and squealing deformed shape.
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with Transistorized Ignition System
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ABSTRACT

As a result of the negative impact of transportation emissions from locomotives, trucks,

passenger cars and others on the environment, people’s health as well as animals, plants and
buildings, there is need to turn to a more environmental friendly fuel for the transport system
One of the friendly fuel is to use the compressed natural gas (CNG) in the transportation
means, where CNG is cheap and easy obtainable. On the other hand, the transistorized
ignition system can gives high voltage in its spark. However, the aim of the present work is to
analysis the exhaust gas emissions produce from bi-fuel vehicle engine equipped by either
conventional or transistorized breakerless ignition system at cold start, warm-up or waiting for
traffic lights. The study involves the measurements of engine exhaust gas emission factors




such as total hydrocarbon (THC), carbon monoxide (CO), carbon dioxide (CO2) at no load,
while the engine is running under two modes. In the first mode, the engine run on gasoline,
while in the second mode, the engine runs on CNG. By using this concept, the influence of
the transistorized ignition when used in the biengine which runs in the two modes considered
on the exhaust gas emission factors has been identified. The results indicate that a significant
reduction in exhaust gas emission factors are obtained, the values of THC, CO and CO2
measured when the engine was equipped by transistorized ignition system are lower than
those measured when the engine was equipped by conventional ignition system.
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Performance of a Road Vehicle with Hydraulic Brake Systems
Using Slip Control Strategy
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American Journal of Vehicle Design, 2014, Vol. 2, No. 1, 7-18
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Systems Using Slip Control Strategy” American Journal of Vehicle Design,Vol.
2, No. 1, 2014, 7-18

ABSTRACT

The capability of a road vehicle equipped with an anti-lock braking system (ABS) comes to a
safe stop depends on factors such as dynamic force between tire and road surface adhesion




coefficient, and the vertical profile of the road. When in panic, a driver’s reaction is to step
hard on the brakes to make the vehicle stop as soon as possible. Although the use of modern
technologies such as ABS has reduced the number of accidents significantly, any further
improvement in stopping distance would only complement these technologies. Mathematical
simulation of an ABS has been implemented in Matlab, which employs a quarter car vehicle's
model undergoing a straight line braking maneuver. The model also incorporates a hydraulic
brake valve dynamics and road-tire interaction. The road-tire interaction model is given in the
form of an empirical function (Magic formula) describing the nonlinear relation between
adhesion (rolling) coefficient and wheel slip. A Bang-Bang controller has been implemented
with the above model for controlling wheel slip at given desired reference value. The braking
performances in both assisted ABS mode and non-ABS mode have been evaluated by
simulation. Simulated results of stopping distances were confirmed using a road test setup.
The results indicate that the braking performance of automotive assisted ABS was improved
significantly, the braking time advanced, and the stopping distance shorten consequently, the
braking safety of vehicle can be improved.
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ABSTRACT

The gear pair assembly remains one of the major vibration sources in power transmission
systems of mechanical rotating machinery. The gear vibration signature is often dominated by
several high-level tonal peaks that occur at the fundamental gear mesh and its harmonics. The
primary forcing function is produced by the gear transmission error excitation resulting from
tooth profile errors, misalignment and elastic deformation. The excessive dynamic response
generated can frequently lead to structural fatigue failure. Therefore, it is highly desirable to
control the low-speed planetary gearbox rotational vibration acceleration levels. To achieve
this goal, the present study demonstrates a method by which these vibrations produced due to
the primary forcing function originating from the mesh points can be controlled. Hence, to
deal with both the meshing stiffness generation and vibration transmissibility processes more
effectively, the control system must be applied close to the gear’s connection. This close
proximity will allow the application of a single controller. Selection of the proper rule base
depending upon the situation can be achieved by the use of an adaptive neuro-fuzzy inference
system (ANFIS) controller as an integrated approach for purposes of control to yield excellent
results, and this is the highlight of this paper. The results presented in the paper show that the
outputs take less time to stabilize. Moreover, due to incorporation of the ANFIS controller
with the plant, it is observed that the gearbox reaches the desired vibration very quickly in
relatively shorter time.
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ABSTRACT

Anti-lock brake system (ABS) prevents the vehicle wheels from locking up and reduces the
total stopping distance as far as possible. The current implementation is based on a traditional
hydraulic disk brake and small wheel inertia. Seen the need for making vehicles cleaner in the
future, it can be expected that an increasing the amount of vehicles will be equipped with
electric motors able to regenerate energy during braking. The addition of this electric motor
changes the properties of the brake actuation and has an influence on the wheel inertia.
However, the objective of this paper is to study the change of the dynamics induced by the
regenerative braking which assess the performance of traditional ABS systems on the parallel
hybrid electric vehicles. The MATLAB software to establish the simulation model, which
include the single wheel dynamic model, hydraulic brake system model, electric motor brake
system model and traditional ABS controller were used. Moreover, an integrated control
scheme for regenerative braking based on anti-lock regenerative brake system (ARBS) is
implemented. Using ARBS, the braking and regenerative performances of parallel hybrid
electric vehicle (PHEV) have significantly improved in slippery roads while the slip ratios are
kept between 0.15 and 0.25. The simulation results show that the control scheme not only
realizes the harmony and compatibility between electric motor brake and conventional friction
brake, recovering the energy, but also fully takes the advantage of quick response of motor
braking, better realizing the anti-lock braking control of vehicles. In addition, the simulation
results also show that the hybrid electric vehicle (HEV) with the braking-driving integrated
system has better ABS performances than the HEV with the traditional brake system, and has

more the regenerative brake system (RBS) efficiency than other regenerative braking systems.
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Variability in Vehicle’ Exhaust Emissions and Fuel Consumption
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ABSTRACT

Over the past several decades, Egypt observed rapid expansion of the transportation sector and
increased fuel consumption triggered by rapid growth in population and urban areas. This has led
to massive increase in number of vehicles and private vehicle per capita. In this paper, data for
statistical analysis have been collected, where the remote sensing measurements based on one
international cycle for urban area in Cairo, Egypt. Investigation of exhaust emission pollutants
emitted by gasoline vehicles in metropolitan area of Cairo, Egypt has revealed four major
pollutants affecting the emission rates of nitrogen oxide (NOx), carbon monoxide (CO), carbon
dioxide (CO2) and hydrocarbon (HC). The variables affecting these pollutants are vehicle age, fuel
delivery system, fuel composition and availability of catalytic converter. Moreover, Fuel
consumption of three in-use passenger vehicles under laboratory driving conditions is estimated
using the emission pollutants derived from remote sensing and the fuel consumption
formulation. The results indicate that the estimate of fuel consumption due to NOx emission
pollutant ranged between 0.116-4.139 kg/km, due to CO emission pollutant ranged between
2.288-8.964 kg/km and due to HC emission pollutant ranged between 2.440-10.893 kg/km.
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ABSTRACT

The rolling resistance and maximum traction for off-road tyres were used to evaluate
the tractive performance under different running conditions. Two tyres have been used each
of which was operated at four different inflation pressures and different load in sand. The
experimental results were compared with the well-established empirical techniques developed
to predict tyre tractive performance. A single wheel tester has been used to measure off-road
tyres tractive performance. The result indicates that, lowering tyre inflation pressures
increases tractive force and rolling resistance. On the other hand, increase of applied load
increases the rolling resistance and at a certain inflation pressure where any increase of load
causes a reduction of traction force. On soft soil surface, the smaller tyre size had the lower
performance than the larger one.
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