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1. Introduction

It is well known that rolling element bearings are
a key component of rotating machinery. Bearings 
are usually located in an inaccessible area and 
their failure could lead to catastrophic incidents. 
Thus, it is very important to monitor the condition of 
bearings and diagnose the failure for the reliable 
and safe operation of rotary machinery. So, there 
was a lot of interest in the diagnosis and prognosis 
of bearings [1].  

Among various types of bearings, this study 
focuses on rolling element bearings rotating in 
low-speed which are widely used in many 
industries, such as wind turbine power plant, paper 
mills [2]. When bearing rotates at slow speed 
(usually between 10 and 100rpm), it is difficult to 
capture the defective characteristics because they 
are buried in noise and shaft vibration. Thus, 
selecting the optimal signal processing and 
classification algorithm is essential in this topic.  

In this study, several algorithms are compared to 
each other in the view of diagnostic performance 
and a framework for the diagnosis of low-speed 
rolling element bearing is proposed. Lastly, 
experiments of low-speed rolling element bearings 
are conducted and used to evaluate the 
performance of the proposed framework in this 
study. 

2. Diagnosis of low-speed bearings

For diagnosis the condition of low-speed
bearings, vibration signal and acoustic emission 
signal are commonly used [3]. First, the vibration 
signal is one of the most commonly used 
measurements in the field of Prognostics and 
Health Monitoring because of its ability to detect 
initial defects. However, in case of low speed, 
diagnosing rolling element bearing is challenging 
issue using the vibration signal because the noise 
is large compared to the signal and the defect 
frequencies of bearings are hard to capture. For 
this reason, acoustic emission may be more useful 
and has been frequently used in this topic [4]. 
However, in the real field, it is difficult to collect 
acoustic emission signal properly due to the noisy 
operating environment. Thus, this study proposes a 
framework of fault diagnostics of low-speed 

bearings using vibration signal. In order to resolve 
the prementioned problem, the optimal signal 
processing and classification algorithm are 
selected. Last, the framework is verified its 
effectiveness by experiments using the lab-scale 
test rig (Fig.1).  

3. Conclusion

Low-speed rolling bearings are difficult to
diagnose compared to bearings moving in high 
speed. However, it is important to monitor them 
because they are widely used in many heavy 
industries. There are two parts of the diagnosis of 
low-speed bearings: signal processing and 
classification [2]. In this study, a framework is 
proposed based on recent studies and its 
performance is verified by experiments. 

Fig.1 Test rig for diagnosis of low-speed bearing 
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