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Abstract: In the process of automation, vibration is a 

common problem that affects the performance of the 

process, especially the manufacture of machinery and 

tools of useful life. Due to the dynamic movement 

between the production line and the work piece, strong 

vibrations occur in the operating environment. In all 

continuous processes, such as rotation, drilling and 

grinding, vibrations are stimulated by the deformation of 

the part, the structure of the machine and the operating. 

The experimental results showed that the depth of the 

vibration and the speed of operation are the two main 
factors that affect the three controllable factors (depth of 

vibration, speed of advance and speed of advance) for 

the vibration of the production line of alloy of aluminum. 

Another study could take into account more current 

parameters, engineering tools, different materials for 

work materials and lubrication and cooling strategies in 

the study to understand how the factors affect the level 

of vibration. This paper examines the vibration analysis 

in the production line.  

Keywords: Vibration, Depth of Vibration, Production 

Line, Alloy of Aluminum 

1. Introduction 

Vibration analysis is one the prominent approaches in 

predictive maintenance. Rotating machines experience 

the vibration from the start, run and shut down of the 

machinery. Industrial vibration analysis is a 

measurement tool used to identify, predict, and prevent 

failures in rotating machinery. Implementing vibration 

analysis on the machines will improve the reliability of 
the machines and lead to better machine efficiency and 

reduced down time eliminating mechanical or electrical 

failures. Vibration analysis programs are used 

throughout industry worldwide to identify faults in 

machinery, plan machinery repairs, and keep machinery 

functioning for as long as possible without failure. 

 

1.1  Production line 

A production line is a set of processes established at a 

factory, where materials are placed through a refining 

process to produce a final product suitable for future 

consumption, or components are assembled to form a 
final product. In general, raw materials such as metal ore 

or agricultural products such as food or textile factories 

(cotton, flax) require a series of treatments to make them 

useful. For metals, business includes cracking, smelting, 

and further refining. For plants, useful materials should 

be separated from the shell or contaminants and then 

processed and sold. 

 

1.2 Assembly line 

Therefore, from the processing of raw materials to useful 

products, the next step is the streamlined concept 
proposed by Eli Whitney. In 1913, Ford Motor Co. 

entered the next phase where Henry Ford introduced the 

constant transportation innovations of vehicles 

assembled from personal workstations. This introduces 

the idea of standardization. An assembly line is a series 

of chains and links used to place different parts in 

different locations around the car. The chassis was 

moved along a 45-meter line by a chain bus and 140 staff 

applied the specified components to the chassis. Other 

workers have brought additional parts to the car 

manufacturers to save them. Reduce assembly time for 

each vehicle. The production time of a car dropped from 

12 hours to 93 minutes. 
 

1.3 Tool for vibration Analysis 

The vibration analyzer analyzes the state of the machine. 

It analyzes the vibration spectrum (vibration and 

frequency), establishes a baseline for the test equipment, 

and the resulting direction of change over time. This 

advanced analysis not only provides information on 

whether there is a problem, but also helps the user 

understand the root cause and time of the failure. 

However, this traditional type of vibration exploration 

requires extensive exploration of training and requires an 

in-depth understanding of the spectrum history and 
equipment. 

 

When to use: 

 For big, complex machines with many variables, such 

as paper machines, multi–axis machines, turbines 

and etc. 

 For troubleshooting using real time analysis, bump 

testing, cross channel phase, and resonance testing 

for faults other than the 4 common faults described 

above. 

 

2. Vibration Testing Principles 
Vibration measurements are not like temperature or 

voltage measurements. With electrical test equipment, 

you may read repeatable numbers again and again. Using 

an accelerometer to measure the vibration of a powered 

locomotive is another matter. Instead of measuring the 

vibration of the vibration source (from the spin column), 

you measure the vibration from the mounting shell of the 

machine. This means that you can measure the response 

of the machine structure to the vibrations in the shaft, the 

components on the column, the bearings, the cover plate 
and the foundation. There are many random vibrations 

mixed with the vibration of the rotating shaft. Even 

repeated vibrations from the spin column contain many 

variable echoes, speed and load, position, sensor 

installation, environment, operation, noise, excitation, 

and other effects on the machine. 

 

2.1 How to reduce random vibration, noise and 

variables: 

 Make sure the machine is at the same speed and load 

each time a measurement is taken. 
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 Make sure the machine is running at the same 

operating conditions. 

 Make sure the same machines in the area are running 

at the same operating conditions. 

It can try to reduce the random vibration and reduce the 

variables, but the vibration spectrum will not be exactly 

the same. The only way you can see this repetition is in 

the space lab environment. When vibrations pass from 

the shaft through the loader, to the outside of the 

mounting housing, to the sensors connected to the 
magnet and mix with the resonance and noise of the 

machine, foundation, surrounding structures and similar 

machines, there are many variables that are expected to 

be precisely duplicated, using appropriate tools The 

reason is crucial. 

After decades of primitive (screwdriver) or vibration 

analysis is very expensive and expensive, the latest 

developments in this field make this practice more 

widely used. Vibration analysis is now a key component 

of state-based monitoring programs and is constantly 

evolving. For ordinary users, access to tools has become 

easier and simpler. 
 

2.2 Vibration measurements and analysis for 

mechanical fault detection in production line 

Electromechanical component manufacturers often 

require automated online test systems to accurately 

monitor the characteristics of all their products and 

components. Condition monitoring of manufacturing 

equipment often depends on an analysis of the vibration 

of the machine, where the occurrence of an error can 

indicate the difference in the vibration signal generated 

by it. This is because when the device or structural 
element is in good condition, the appearance of vibration 

is "normal" and will change when imbalance begins to 

develop. Piezoelectric accelerometers and microphones 

are the most common vibration sensors for diagnosing 

errors. However, due to many limiting factors such as 

intrusion, installation problems and high sensitivity to 

background noise, their appeal to Internet quality control 

seems to be insignificant. For these reasons, the use of 

laser Doppler velocity (LDV) devices has become more 

common due to the non-contact principle of lasers. 

However, despite the advantages of LDV, vibration 

measurements on rough surfaces can be distorted due to 
undesirable surface effects such as speckle noise. The 

collected vibration signals must be processed and 

analyzed to identify the characteristics that allow the 

machine and the wrong mechanism to be distinguished. 

For this reason, many signal processing technologies 

have been developed in recent years, such as FFT-based 

analysis, wavelet analysis, demand analysis, and the like. 

 

3. Measuring Vibration  

Vibration tells us about the power inside the device. In 

order to use this information, a sensor (also called a 
transformer) is required to convert the vibration into an 

electrical signal that can be processed and stored. Good 

data collection is the most important part of vibration 

analysis. The user must use a suitable sensor (previously 

installed correctly) and test it the same way each time, 

which means that the device works the same way as the 

previous time (previous vibration test). In the speed of 

the machine or the type of loader, the user must choose 

between a displacement sensor, a speed sensor and an 

accelerometer sensor. The manufacturer recommends 

annual calibration of these sensors. Before conducting 

any vibration test, the user must carefully study the 

device and determine the best position of the sensor. 

Sides should also be considered, such as the operating 

temperature or the presence of water. 

 

3.1 Types of sensors  
As it mention earlier there are three types of sensors. 

The user should understand the difference between 

acceleration, velocity and displacement sensors and 

know which one to use depending on the measurement.  

 

 Displacement sensors  

These types of sensors are permanently installed when 

measuring the relative motion between the column and 

the sensor side. The control system uses this sensor in 

machines such as turbines, large pumps and large fans. 

Users can usually connect mobile data connectors to 

dynamic outputs for spectrum and directional analysis. 
 

 Velocity Sensors  

The dynamic electric speed sensor is basically a hanging 

suspended magnet between a spring and a magnet. When 

the sensor vibrates, the magnet inside it remains constant 

due to inertia. Therefore, there is a magnet movement 

between the coils which generates electricity 

proportional to the mass velocity. 

 

 Accelerometers  

In vibration analysis, the most common type of sensor is 
used.   There are many different types of acceleration on 

the market, but the most common is internal 

piezoelectric amplification. The output of the sensor is 

proportional to the force and therefore accelerates. In this 

case, an amplifier is needed to convert the charging 

output to a voltage output (the speaker is powered by the 

data acquisition tool). 

 

3.2 Experimental Design 

The experimental design approach for investigations is 

selected in three controllable parameters at three levels, 
since the effective 3K design is effective for studying the 

effects of two or more factors. Without loss of the 

general, three levels of the worker are referred to as low, 

medium and high. The levels are designed through 

blocks 0.1 and 2. Each treatment combination in 3K 

design is denoted by k numbers where the first digit 

refers to A (vibration) Vibration depth), indicates the 

level of the second fender and C (feed) indicates a three 

level. These factors in addition to their specific levels are 

shown in Table 1. 
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Table 1. Input parameters and dynamic response of accelerometers (Production Line) with and without damping pad 

Expt. 

No. 
CS 

 

DOC FR 

Amplitude of acceleration level of Production Line in g 

 Tangential Direction Axial Direction 

 RMS RMS 

 Without 

damping 

pad 

With damping 

pad 

(Neoprene) 

Without 

damping 

pad 

With damping 

pad 

(Neoprene) 

1 200  0.05 .01 2.46 1.05 1.5 0.56 

2 200  0.05 .02 3.1 0.86 2.18 0.75 

3 200  0.05 .03 2.76 1.2 1.7 0.59 

4 200  0.05 .01 3.45 0.79 2.4 0.79 

5 200  0.075 .02 4.04 1.9 2.07 0.68 

6 200  0.075 .03 4.08 2.05 2.3 0.70 

7 200  0.075 .01 3.74 1.7 1.95 0.60 

8 200  0.1 .02 4.64 2.12 2.86 0.95 

9 200  0.1 .03 4.44 2.24 2.28 0.75 

10 200  0.1 .01 3.07 1.78 2.16 0.70 

11 230  0.05 .02 3.6 1.84 3.04 1.01 

12 230  0.05 .03 3.9 1.95 3.26 1.08 

13 230  0.05 .01 3.75 1.62 2.48 0.80 

14 230  0.05 .02 4.45 2.5 2.85 0.90 

15 230  0.075 .03 5.05 2.56 3.42 1.14 

16 230  0.075 .01 3.77 1.92 2.34 0.75 

17 230  0.075 .02 5.04 2.45 3.34 1.10 

18 230  0.1 .03 5.15 2.5 2.96 0.97 

19 230  0.1 .01 2.85 1.6 1.94 0.68 

20 230  0.1 .02 4.04 1.98 3.85 1.28 

21 260  0.05 .03 4.84 2.54 3.96 1.30 

22 260  0.05 .01 4.54 2.34 3.16 1.5 

23 260  0.05 .02 5.0 2.64 3.64 1.20 

24 260  0.05 .03 5.25 2.73 3.76 1.25 

25 260  0.075 .01 5.85 2.82 3.48 1.15 

26 260  0.075 .02 5.55 2.72 2.96 0.97 

27 260  0.075 .03 5.95 2.47 3.87 1.28 

28 260  0.1 .01 4.84 2.42 3.04 1.01 

29 260  0.1 .02 5.65 2.57 3.82 1.25 

30 260  0.1 .03 5.60 2.74 3.16 1.05 

 CS= running Speed in m/min DOC= Depth of Vibration in 

mm 

FR= Feed Rate mm/rev 

 

 

Fig 1. CS vs. RMS – Tangential 
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Fig 2. RMS Axial 

 

Fig 3. Doc vs. RMS- Tangential  

 

Fig 4. Doc vs. RMS- Axial  

Table 2. Identified control factors and their levels 

Variables or parameter Parameter 

designation 

Level 1 Level 2 Level 3 

Vibration ting 

speed(m/min) 

A 200 230 260 

Depth of vibration(mm) B 0.05 0.075 0.1 

Feed(mm/rev) C 0.01 0.02 0.03 

 

The MABLAB program was used to analyze the 

vibration under different operating conditions. The test 

plan aims to evaluate the effect of operating speed, feed 

rate, and vibration depth on the vibration of the 

production line. Table 1 shows the experimental results 

of running and axial vibration. After the vibration 

analysis, a negative damping pad is provided below the 

line elements. The same experiment is now performed 

for different operating conditions and the line vibration 

is measured and listed in Table 2.  
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4. Result and Future Work 

In this study, an experiment was conducted on a 

production line to use a comparison function to test the 

machine vibration and noise tests of the horizontal and 

axial vibration production lines, and in the AD-3552 

operation based on the vibration signals collected by 

MATLAB and controlled by the VEM Measured) 

neoprene. The effects of operating parameters such as 

operating speed, vibration depth and feed rate are 

evaluated on the machine variables. 
Test results show that the advanced method is successful. 

Based on the current research, the following conclusions 

can be drawn: 

• The damping rate of the neoprene mat production line 

increased from 0.0256 to 0.0782, which indicates that the 

use of production line panels helps to extend the life of 

the production line. 

• Observe that the normal frequency deviates from the 

operating frequency, thus avoiding the actuator's 

resonance. 

• The neoprene damping pads have axial and axial 

vibration levels of 65% and 73.5%, respectively. 
• Negative damping can provide significant performance 

advantages in many types of structures and machines, 

usually without significant weight or cost loss. In all 

aspects of the research conducted, a significant reduction 

in tool vibration was achieved during the automated 

testing of the AD-3552 running test. 

• This method effectively measures and monitors the 

vibration of the production line. The goal of this search 

has been successfully achieved. 

• Multiple regression models have been developed and 

validated by experimental results. 

• The analysis of variance (MATLAB vibration TOOLS) 
reaches the depth of vibration (38% contribution), the 

operating speed (35% contribution) and the feed rate 

(27% contribution) have a greater effect on the vibration 

of the production line. The experimental results show 

that the vibration depth and operating speed are the main 

parameters affecting the three controllable factors 

(vibration depth, running speed and feed rate). 
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