
 

 

 

CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 INTRODUCTION 

 

 A bearing is a mechanical device that supports the moving parts of a machine 

and to guide or to confine its rotational or linear motion, while preventing motion in 

the direction of applied load, i.e., reducing the friction and handling stress. Its 

primary purpose is to reduce friction with a minimum loss of energy between the 

surface of the bearing and the surface it’s rolling over and at the same time 

controlling the rate of wear.  

 

 Generally, bearings are used in a wide, diverse range of general industrial 

applications, including electrical switch gears, solenoids, textile machinery, food 

processing equipment, traffic restrictor and pipe hangers, among many others. Due to 

their low friction and extended wear life, they are also used in an extensive variety of 

manufacturing equipment in applications such as bending presses, multi-ram press 

guides and machine tool slide-ways, as well as injection molding, and industrial 

solder machines, heat treating units and cable winding and braiding machines. 

 

 The faults or defects of bearing in rotating machineries can be extremely 

critical because these may lead to crucial machinery damage, production losses and 

serious personnel injury. Hence, it is a very important duty for the maintenance 

department to detect these faults right during in their initial stage.  
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1.2 PROBLEM STATEMENT 

 

 In industries, especially the manufacturing field industries, safety is the main 

concern. Safety here of course is mainly referring to the staff’s safety and also the 

machinery tools. Furthermore, one of the main responsible of an engineer is to make 

sure the safety in certain production plant is well performed and assured.  

 

 On September 23, 2005, a motor coach incident probable caused by 

insufficient lubrication in the right-side tag axle wheel bearing assembly of the motor 

coach ended 23 passengers were fatally injured. An aviation disaster of LOT Polish 

Airlines Flight 5055, on 9 May 1987, the cause of the crash was the disintegration of 

an engine shaft due to faulty bearings inside engine No. 2, which seized, causing 

extensive heat and caused all 184 passenger perished. (Gero and David, 1997).  

 

 Based on crucial causes and incidents that previously revealed, it is obviously 

that the need of a proper bearing maintenance or condition monitoring method is 

really indeed required to look for and hence to avoid or minimize any unwanted 

incidents to be happen again.   

 

 Previously, to solve the bearing defect and bearing maintenance problems, 

normal practices in industries were mainly using manual inspections which are using 

visual inspection, statistical method (bearing life estimation), bearing condition 

monitoring by crack size detection, lubrication and simply changing the defect 

bearings in order to overcome bearing faults (Hirani, 2000). This seems that the 

bearing defects were detected only when the defects had shown obvious sound and 

vibration signals. Manual inspections are not only expensive, but also connected with 

a risk of accidentally causing damages when reassembling a machine. Thus there is a 

clear need for non-destructive methods for predicting bearing damages early enough 

to wait with bearing replacements until next scheduled stop for machine maintenance 

(Ericsson et al., 2005). 

 

 The most successful such methods in use today are all based on vibration 

analysis (Wowk, 1991). They do, however, require special competence from the user, 
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whereas, as the industry optimizes there is less personnel and time available for 

condition monitoring. Moreover, to hire special competence from outsource involved 

huge cost. Thus important information to support decisions is lost and there is a 

demand for more automatized and supportive bearing monitoring software. 

 

 Bearing monitoring is then crucial in order to study the trend of defect 

bearing vibration signals. Classical bearing monitoring methods can usually be 

classified as either time domain methods (Braun, 1980; Dyer and Stewart, 1978; 

Logan and Mathew, 1996) or frequency domain methods (McFadden, 1984; 

Shiroishi, 1997; Taylor, 1980; Wang and Kootsookos, 1998). These methods look for 

periodically occurring high-frequency transients, which however is complicated by 

the fact that this periodicity may be suppressed. Moreover, classical Fourier methods 

tend to average out transient vibrations (such as those typical for defect bearings), 

thus making them more prone to drown in the background noise of harmless 

vibrations. 

 

 In order to help those incompetency users, clustering can be considered the 

most important unsupervised learning problem; so, as every other problem of this 

kind, it deals with finding a structure in a collection of unlabeled data. A loose 

definition of clustering could be the process of organizing objects into groups whose 

members are similar in some way. A cluster is therefore a collection of objects which 

are similar between them and are dissimilar to the objects belonging to other clusters. 

 

 The goal of clustering is to determine the intrinsic grouping in a set of 

unlabeled data. A good clustering can be shown that there is no absolute best 

criterion which would be independent of the final aim of the clustering. 

Consequently, it is the user which must supply this criterion, in such a way that the 

result of the clustering will suit their needs (Zaiane, 1999). Hence, with a reference 

done by a profession, the signal of faulty bearing can be grouped in a certain cluster 

and identified easily by incompetence users. 

 

 Referring to the problems mentioned above, it is found that the defect in 

bearings is hard to be detected by using direct observations. Hence, it is crucial for 


