ABSTRACT

In recent years, measurements of instantaneous angular speed (IAS) have become useful information for condition monitoring in the maintenance and diagnosis industry. The rotating speeds of machinery are commonly assumed to be constant, whereas, in reality, the actual rotating speeds of mechanical systems fluctuates. Therefore, IAS is a critical parameter of condition monitoring and relates directly to the dynamics of machinery and working conditions. The research presented in this thesis was the development of an optical sensor to measure the IAS of machinery for condition monitoring. It focussed primarily on non-contact measurement of IAS using a laser mouse and a condition monitoring application for parallel misalignment.

Contact measurement of IAS using a shaft encoder has been used widely in industry and research, but the installation process commonly has a derisory effect on the accuracy of these measurements. Conventional non-contact measurements of IAS commonly apply Hall-effect sensors and laser Doppler velocimeters. The accuracy of these measurements are affected by factors, such as, temperature, magnetic interference and installation. 
The research presented in this thesis was a novel approach to the non-contact measurement of IAS, designed to minimise the problems commonly associated with conventional non-contact IAS measurements techniques, through the use of a laser mouse. The laser mouse displayed potential for the measurement of IAS, since the inherent characteristics of the device 
created a relationship between the device and the angular speed of detected objectives
. The tracking capabilities of the laser mouse were developed in order for the device to be used in IAS measurement. The IAS extract algorithm was programmed to adapt the laser mouse to be used by the Microsoft™ Windows™ operating system. Linear tests showed that the pixel variation acquired by the laser mouse had a linear relationship with the physical movement of the detected objectives
. The calibration test showed a positive correlation between the results of conventional contact measurement of IAS using a shaft encoder and the results of non-contact measurement of IAS using a laser mouse. 
An IAS model of parallel misalignment was investigated using a shaft-rotor test rig (built using a geared induction motor, direct current (DC) generator and a variable frequency alternating current (AC) drive). IAS measurements were acquired by the laser mouse non-contact technique, which was used to estimate the parallel misalignment of the system. The benchmark was set the vibration data acquired by the accelerators. 

The results from the IAS model indicated that the variation in IAS can be influenced by the magnitude of misalignment and the variable output speed. The response of IAS variation was at 1× component of shaft speed. A comparison of the results of the IAS method with the results of the vibration method indicated that IAS was more sensitive to the variable output torque. 

The laser mouse approach to non-contact measurement of IAS presented in this thesis, can be used as an accurate alternative to existing contact and non-contact methods for condition monitoring. 
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�I don’t know what this is supposed to mean. But it doesn’t make much sense.





