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(E)» Summary

In this research, the possibility of developing the ground refueling system for aircraft currently invested in the airports of the Syrian Arab Republic
was studied. After the decline in its reliability in the current reality as a result of the heavy use of it and the obsolescence of its parts and the loss of
the basic benefit from it in the aviation service. To achieve this goal and increase readiness at airports, a design modification was made to the basic
model of the power transmission mechanism to the aircraft ground refueling pump, based on locally available materials. This modification included
the design and manufacture of an auxiliary gearbox with the cover, and its installation so that it takes its movement from the end of the intermediate
shaft of the main gearbox, and contains within it three gears with straight teeth that are placed in a way that achieves consistency and increases the
speed of the pump shaft, It is directly connected to the Power Take Off Unite (PTO) whose transmission principle is based on an internal pinion link,
an arm connected with axle and fork. The automatic separation and connection process has been achieved by adding an electromechanical
automatic control system to control the power transmission mechanism to the pump smoothly and safely. The transmission shaft to the pump has
also been modified by reducing its length by (33%) and increasing its diameter by (2mm) compared to the original model. The vibration parameters
(velocity (mm/sec), acceleration (mm/sec?) in the internal parts of the base model of the power transmission mechanism were measured and analyzed
using the vibration analysis technique as a Maintenance Condition (CBM) method. Based on the purpose of determining the degree of its
vulnerability to defects occurring in it from the design and technical point of view, such as wear in the gears and clearances that cause increased
vibrations in the transmission shaft to the pump. The critical speed values of the transmission shaft were calculated in both the basic and modified
models according to the vibration parameters taken at the same number of working cycles. The results of the two analytical and experimental
studies showed a significant decrease in the speed and acceleration of vibration for parts and parts of the modified model of the power transmission
mechanism to the pump from (44.81 mm/s) and (32.78 mm/s?) in the basic model to (8.213 mm/s) and (4.09mm/s?) in the modified model, and the
analysis of the vibration spectrum of the two PTO power transmission units showed that the noise floor on the basic model was higher than that of
the modified model, It also showed an increase in the rotational speed of the output shaft of the auxiliary gearbox and an increase in the critical
speed values of the transmission shaft compared to the basic model )(,thus increasing the safety factor (K= ncr,/ncr,) during the investment of the
system by a rate of (1.070%), and the productivity of the pump during supply increased by a rate of (23Litter/minute) at a number of cycles
(1500r.p.m), the electromechanical automatic control system in the modified model of the power transmission mechanism to the pump gave the ease
of the investment and increasing the flight safety factor, and as a result the performance of the aircraft ground fueling system was improved and its
reliability increased to extend the service life in the implementation of flight work, and to reduce In order to avoid system failures and maintain
readiness, a technical maintenance plan was developed for the power transmission mechanism to the pump in the modified model implemented
based on the vibration analysis technique.
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