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ABSTRACT
Establishment of win-win situation between customer – supplier - producer is one of the important criteria for any industry. This can be achieved by maintaining the equipments of the producer, especially machine tools in a manufacturing facility in good condition to produce the product in time without interruptions due to unexpected machine tool brake down. The maintenance activities were carried out as preventive and corrective actions and as the technological development is progressing, the current operating condition of the machine tool is measured to adopt appropriate maintenance process namely, condition based maintenance (CBM) process before unexpected brake down occurs. CBM, a data driven decision making maintenance process is carried out when need arises, which is basically support the industry to maintain the correct equipment at right time. The CBM process is basically carried out to predict the present operating condition of the machine tool and propose a time frame for repair or replace.  The effectiveness of CBM process is mainly focused on detection of condition of the machine tool critical elements through measurable data such as vibration of spindle bearings, lubricant contamination, coolant temperature, cutting tool temperature, work piece temperature, surface roughness of the machine work piece surface, chip formation, cutting forces and friction force. The acquired information through measured data is processed further to analyze the present condition of the machine tool. Further, the data points were used to develop the condition based prediction models to predict the machine tool condition. The technological development in the field of instrumentations for information gathering, soft computing tools for data scrutinizing and decision making techniques to draw the conclusion have made major impact on CBM. In this context, the present discussion is mainly focuses on machine tool condition monitoring using vibration signals from spindle bearing housing and developing a optimized Neural Network Architecture Configuration for machine tool condition prediction model. The discussion consists of machining of ferrous and non ferrous materials in dry and wet cutting conditions with different combinations of machining conditions. During the machining process, using FFT analyzer the acceleration of spindle bearing housing is measured. The measured acceleration is used to develop ANN models for predicting the acceleration under varying machining conditions.
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