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Abstract.

Vibrationis a phenomenon that originates from the rise of masasiany type, or, through the applicatioh
an electric current that will be converted into mecbanénergy generating waves (vibration), this
phenomenon is popular in predictive industrial maintena¥eeadays there are countless devices that are
used to measure it, but mastthem are expensive.

Through research into the operatiiprofessional devices, a desigfa triaxial vibration meter was carried
out at a low cost with a variatiaf measurements similém those of a professional devioe the market.

This device aims to increase the efficiency of predécthaintenance in the application of industrial motor
monitoring. Within the design of this device, some improents are suggested that can be applied to the
device to increase the quality of the material or,rfgithat, the operating material

. Keywords: vibration, phenomenon, predictive, variation, inéalstiotors.
Justification.

Much of the equipmentor vibration measurement usually has a widedfsipplicationsor more usesf the
equipment, and tends be highin cost.

Thatis why it was decidedo design a prototype capable of measuring only vibrafiomsachines andt a
low cost.

This project has the purpose of being able to providecassary measurement for machinery and motor
equipment and thus help facilitate the identificationadlifes in said equipment, which will be implemented
in predictive maintenance.

Thus, it also solves the problem generated by the ureraent of vibrations in drive equipment and its
laborious process both in industry d@ndess relevant equipment.

Design a mechanical vibration analysis prototype thétristional and low-cost through programming and
control with ATMEGA328,in orderto increase the efficiency of predictive maintenance.
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Likewise, implement a vibration measurement instrumerttddua record vibration data at a specified time in
orderto streamline predictive maintenance processes aisdimimize costs.

Introduction..

Today, vibration isolation and reduction technologies ardntegral part of the design of all types
machines. Therefore, the need to accurately measdrargalyze mechanical vibrations has increased. The
measurement and analysis process is conveniently cauitedith the help of modern electronics, using
accelerometers that convert vibration movementantelectrical signal.

11 M ethodology.
1.2 What isvibration?

Vibration is a mechanical oscillation around a refeeeposition. It is the variation, usually with time,tbé
magnitude of a quantity with respect to a specific refmemhen said magnitude becomes alternately larger
and smaller than the reference.

Vibration is the result of dynamic forces in machiesstructures that have moving parts or subjected to
variable actions. Different parts of the machind witbrate at different frequencies and amplitudes. \libra
can cause discomfort and fatigue.

A body is said to vibrate when it describes an a#aily movement about a reference position. The number of
times a complete cycle of motion occurs during the periashe second is called Frequency and is measured
in hertz (Hz). (Midebien, 2020)

12 Vibration signals

Vibration signals in practice usually consist of marggfrencies occurring simultaneously, so we cannot
immediately see by simply looking at the amplitude timgepa how many components there are and at what
frequencies they occur.

These components can be revealed by plotting the amplituttee ofibration against the frequency. The
decomposition of vibration signals into individual frequermomponents is called frequency analysis, a
technique that can be considered the cornerstone otivibrdiagnostic measurements. The graph showing
the level of vibration versus frequency is called a frequespectrogram. When machine vibrations are
analyzed, we typically find a number of prominent pexdddéquency components that are directly related to
the fundamental motions of various machine parts. Wethufency analysis, therefore, we are able to trace the
source of undesirable vibration. (Midebien, 2020)
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Picture 2(b) signals (htt2)
13 What isan accelerometer ?

It is a device that provides the abilitymeasure and analyze linear and angular accelerationfe@hiseis
required in many basic devices and systems used in althasas of life, both in everyday home devices
andin industrialor professional research and development applications.

Accelerometers are used in measurements of statiitajiaval acceleration, allowing you to determine the
angle of deviation of the measured object from thecadrtas well as in measurements of aiyric
acceleration dut shock, motion, impadir vibration, that is, low vibrations. amplitude and loeguency,
reaching several dozen Hz. (Electronic Components, 2023)

Amplificador
Massa

Ceramica

Haste

Base com rosca de montagem

Picture 3(c) accelerometer (DMC)

1.4MPU 6050

This module is based on the MPU6050 sensor and contairysteng necessary to measure movement in 6
degrees of freedom, combining a 3-axis gyroscope arakéaccelerometer on the same chip. It integrates a
DMP (Digital Motion Processor) capable of performing coex-axis motion capture algorithms.

It communicates through an 12C interface and has a wigklgl library for immediate use. This sensor can
deliver 6 degrees of freedom and incorporates a 3.3V vakggdator and pull-up resistors for direct use via
I12C. For use with Arduino, the i2cdevlib library is usedctinnection is simple through its 1I2C master
interface, thus allowing the control of additional extesaisors such as magnetometers or barometers,
among others, without intervention from the main presegsaving resources).

For accurate capture of fast and slow motion, itthpogrammable scale range of 250/500/1000/2000
degrees/sec for the gyroscope and 2g/4g/8dtiipe accelerometer. (Naylamp Mechatronics SAC, 2023)
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Picture 4(d) mpu6050 (Naylamp Mechatronics SAC, 2023)
14 Triaxial vibration meter

Basedon the principle of operation of an acceleromeiéerwas concluded that; Usingn MPU 6050
accelerometer and gyroscope, a device could be madedhit perform the main measurement functions of
a professional equipmeah the general market.

A prototype design was made which has suggested measurédeahfsr its application (4cm/3cm/4.5cm).

Picture 5(e) Triaxial vibration meter (Own, 2023) Picture B(faxial vibration meter (Own, 2023)

A preferably metallic basis contemplated which will have the mpu 6050 plate attadhésiplate haan
approximate thickness of 3 or 4 millimeters, this in otdeguarantee the resistance and durability of the
finished device.

At the bottomof the device, a round magnet with a rough cut was pldeedunctionof whichis to better fix
it to the metal pardf the motor where it will be placed.
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Picture 7(g) bottom (Own, 2023) Picture 8(h) bottom (Own, 2023)

A plastic protection was placeth the upper part which will have the functiofprotecting the mpu 6050
board from any liquid spilbr any other circumstance that puts the dewicgenerahtrisk..

Picture 9(i) Triaxial vibration meter (Own, 2023) Picture 10(¢jpXial vibration meter (Own, 2023)

15 Programming

Using LabVIEW software, programming was carried out tisas tools such as: controllers, indicators, etc.
for controlling the mpu 6050 board.Using this softwasavere abldo control the board more accurately and
easily, as showim the block diagram:

WWw.ijrp.org



Ernesto-Mendozaazguez / I nternational Journal of Research Publications (1JRP.ORG) @ JJ RP. 'ORG

|Fne Edit View Project Operate Tools Window Help "~ ISSN: 2708-3578 (Online)

o n g 25 vag 15pt Application Font ~ | S~ Tiow @8~ Sak 138

[ 700]

Acceleration Data (g)

““ 1 :

S
—
Th et [+
dimometer
** Internal 8BMHz Osc |

o
Numeric M‘,"Ii

W E=)

Picture 11(k) block diagram (Own, 2023)

The values returned by the board can be seen in thekpamel parbf the same software in which a graph
was placed showing the measurement written by the accedegpand the gyroscope since the mpu 6050
board has these two options per factory design.
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Picture 12(l) control panel (Own, 2023)
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