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Abstract

     Rotating machines are commonly employed in a wide range of industrial applications. To minimise failures, boost dependabil-
ity, and reduce maintenance costs, condition-based maintenance must be implemented for spinning machinery. It is very critical 
to identify the fault and predict the life of any machines. Henceforth, present study is focused on reliability of machines using 
neural network by the aid of statistical tool named MATLAB which ensures the proper validation which has 99% accuracy for 
the obtained data.  
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Introduction

    In the modern era, industries have well equipped facilities to maintain the machines in stable condition. Machines operating at 
higher speeds starts to fail, if it’s not maintained regularly that in turn affects the health of machines leading to major disaster in 
industries. Henceforth it is necessary to suggest the optimum solution by framework predictive maintenance approach to enhance 
the life of rotating machines [1-6](1). Nowadays industrial maintenance is focused only on alarm indications and expertise reviews. 
The hazards of motor rotating at higher rpm leads to failure of machines if properly not maintained regularly also leading to major 
economic losses (2).

Problem Identification

     In a steel manufacturing industry, products of various cross sections are to be produced. One of the issues with fault classification is 
the high dimensionality of rotating equipment. Many factors, including as load, saturation, unexpected operating conditions, electrical 
noise, and temperature, may all impact the fault identification process. So, its much essential for maintaining the accuracy level for 
validation using the statistical tool.

Standard measurements for Critical Rotating Machine

    The predictive maintenance or condition monitoring is among the planning maintenance part of other maintenances such as a pre-
ventive and production maintenances and it involves the trending and analysis of the machinery performance parameters to detect 
and identify developing problems before a catastrophic failure can occur. The motor drive end of the machine was found to be in crit-
ical condition which are above 7.1mm/s at 60Hz and 1550rpm and to be followed according to vibration severity chart. The vibration 
program for maintenance of rotating machines is based on factors like plant survey, machine condition, measurement points and 
instrumentation selections, time period, tolerance etc.,
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Figure 1: ISO 10816-3 Industrial machines with nominal power and speeds 
between 120 r/min and 15000 r/min.

    The ISO 10816-3 Vibration Severity Chart as shown in above figure.1 is divided into three zones, the zone A (green) for vibration 
values from new machines, zone B (yellow) for machines without restriction and zone C (red)for machines in which the damage could 
occur any time.

MOTOR – DRIVE END (DE)
SL NO Frequency Velocity

X in Hz RPM V-H V-V V-A
1 20 1450 0.02 0.01 0.01
2 40 1500 0.02 0.01 0.02
3 60 1550 7.91 8.15 7.78
4 80 1600 0.06 0.05 0.03
5 100 1650 0.35 0.16 0.19
6 120 1700 0.01 0.03 0.03
7 140 1750 0.01 0.04 0.05
8 160 1800 0.02 0.05 0.03
9 180 1850 0.01 0.09 0.04

10 200 1900 0.01 0.04 0.02
11 220 1950 0.02 0.01 0.02
12 240 2000 0.01 0.01 0.01
13 260 2050 0.01 0.01 0.01
14 280 2100 0.02 0.01 0.04
15 300 2150 0.02 0.02 0.04
16 320 2200 0.01 0.01 0.03
17 340 2250 0.01 0.01 0.08
18 360 2300 0.02 0.01 0.01
19 380 2350 0.01 0.01 0.01
20 400 2400 0.01 0.01 0.01

Table 1: Motor Drive End representing Frequency and speed versus different Velocities such as 
V-H (Horizontal), V-V(vertical), V-A(Axial).
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Results and discussions 

     An Artificial Neural Network (ANN) is a data processing model inspired by how the human brain analyses data. There is a wealth of 
material outlining the fundamental architecture and parallels to organic neurons. The material here is restricted to a general overview 
of the various components involved in the ANN implementation. The network design or topology, which includes the number of nodes 
in hidden layers, network connections, initial weight assignments, and activation functions, is particularly crucial in ANN performance 
and largely relies on the situation at hand.

Figure 2: Neural network topology having 3 inputs and 1 output.

     Figure 2 shows the neural network for the motor drive end having three input and 10 hidden layers and one output was established. 
Purelin and transig functions are used for further obtaining of results as a transfer functions. 

Figure 3: Algorithm and Regression window showing 1000 iterations of Epoch.

     The Figure 3 shows the possible regression results established upon changing the values. The epoch of 1000 iterations was trained 
in the network having the performance value of 8.62e+03 and gradient is 1.93e+04 with the maximum epoch readings. The values 
are consistent as per the literature survey examined. Hence this type of approach can be adopted for failure estimation of machines 
[1, 7-17].
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Figure 4: Regression validation output.

    Figure 4 shows the validation of the results using Levenberg algorithm for obtaining regression values which has higher accuracy 
rate of 99%.

Conclusion

    In this study, a generic methodology for detecting machinery faults using a pattern regression technique is proposed. This entails 
gathering data, extracting features, reducing high-dimensional data, and classifying it using MPL and closest neighbour. Although we 
utilized bearing fault diagnostics as illustrative examples, the suggested technique may be used to different applications by simply 
altering the sensory signal properties. The approaches described are appropriate for rotating equipment defect identification and di-
agnosis and found to be 99% accuracy when validated using neural network. Finally, maintenance strategy is implemented such that, 
it will be performed prior to the scheduled date.
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