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ABSTRACT

Agricultural machinery maintenance has a critical role for successful agricultural production. It aims at
ensuring the safety of operations and reliability of machines and related equipment for farming
operations . Moreover, it is one main cost for agriculture operations . Thus, the increased competition in
agricultural production demands maintenance improvement, aiming at the reduction of maintenance
expenditures while keeping the safety of operations. This issue is addressed by the methodology
presented in this study . It is the follow up all means of obtaining information and data, either from
restricted records or personal interviews or experiments and tests. This was done in coordination with
three sectors: Governmental sector (North Giza District — Giza Governorate), Private sector (mandate
Landini® tractors in the governorates of Egypt) and Research oriented sector (The Agricultural
Experiment Station, Fac. Of Agric., Cairo University). So, the aim of this study was to give a brief
introduction to various preventive, predictive maintenance systems (specific condition-based
maintenance (CBM) techniques), selection of condition monitoring techniques which can be applied.
The most important cause of damage to agricultural equipment is wear. Wear, the damage to a hard
surface, mostly including progressive loss of material, due to relative motion among that surface and a
contacting element or substances. Recent research work investigated a case study on wear in some
basic parts concentrated on the piston with oil-sealing rings, suction and exhaust valves and its guides
and some of the operating requirements of tractor engines mainly, fresh and used engine oil samples.
Some parts of the engine have been taken; piston engine and its rings (pressure and oil rings) Which
was changed after 10 years at a rate of 3 hours of daily operation. A test (setting wear rate and friction
coefficient) was performed for both the metal of the anti-slip rings oil as well as the inner part of the
engine cylinder. The results proved that the rate of ring wear is greater than the rate of wear of the
cylinder as well as the experiments showed the importance of lubrication in the engine since the results
in the case of the sample after lubrication showed less wear rate than the dry sample without
lubrication. The axial adjustment test was performed on a suction valve as well as an exhaust valve in
the guide of each valve to determine the effect of deterioration after 10 years. The results showed that
the exhaust valve was bent with 1° 40' and the suction valve at 2° 20". (S A E) allows one degree in the
case of rotary columns and three degrees of inclination in fixed columns as in the case of the sample.
The analysis of the findings of the performed tests may recommend to follow predictive preventive
maintenance system to keep an acceptable level of engine reliability and to reduce the replace costs of
the basic parts of the engine.

Keywords: Preventive maintenance, predictive maintenance, piston—cylinder tribosystem, wear rate,
coefficient of friction, wear particles, oil analysis .







DEDICATION

I dedicate this work to whom my heartfelt
thanks; to my mother, my sister, my husband for
their patience, help and for all the support they

lovely offered along the period of my post-
graduation.






ACKNOWLEDGEMENT

I wish to express my sincere thanks, deepest gratitude and
appreciation to Prof. Dr. Samy Mohameh Younis for suggesting
the problem, supervision, continued assistance and their guidance
through the course of study and revision the manuscript of this
thesis.

Sincere thanks to Dr. Khaled Mohmed Abdelbary
(Associate Professor of Agricultural Engineering, Fac. Agric.,
Cairo University) for sharing in supervision, sincere helping, moral
support, valuable advice, continuous encouragement, beneficial
discussions, careful revision of the thesis are deeply appreciated
and for providing all the facilities during the worg,

Special thanks to Dr. Mohamed Zaki Abdu (mechanical
design and product Department, fac. Of engineering, Cairo
University) Tor his great efforts in tests and practical
experiments.

Grateful appreciation is also extended to all staff members
of Agricultural Engineering Dept., Faculty of Agriculture, Cairo
University and all employees in agricultural research and
experiment station of the faculty of agriculture, Cairo University.






LIST OF ABBREVIATION

CM Corrective Maintenance

PM Preventive Maintenance.

PdM Predictive Maintenance.

PPM Preventive- Predictive maintenance
CBM Condition-Based Maintenance.

RCM Reliability-Centered Maintenance.

TBM Time Based Maintenance
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