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ABSTRACT
Polytec vibrometer devices are used by all major brake companies to assess brake noise, squeal, and modal response. This comprises the Polytec 1-D Scanning Vibrometer, 3-D Vibrometers (inspecting and single point), and fiber optical systems. Ultrasonic resolution and a larger number of sampling points are required for observations on rotating surfaces under operating conditions.
Moreover, this device also uses many things to measure frequency of vibration on component, we can easily measure each point vibration. However easy to operate systm and with help of LDV we can see all viewpoint vibration and video footage as well. 











INTRODUCTION
The research of vibration in car components is gaining popularity in the industry these days. In fact, noise and vibration have been a focal topic in discussions about the impact of automobiles on the environment. New noise reduction standard regulations specify strong comports such as that built in rubber product or similarly materials are particularly fascinating for the vast possibilities for vibrational improvement that they give. Because there are many parts in a vehicle, it is necessary to focus on the mechanism of vibration and noise production, which is influenced by the complex infection of the function, just as timing belts are influenced by the integration of teeth, which is linked to reliability. Holograph, on the other hand, is unable to provide a satisfactory image.              
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                                                     FIG: LDV brake disc modal analysis 
In addition, non-contact vibrometers may measure the vibration of object surfaces without causing them to vibrate. In 1982, he devised a non-contact laser-based approach for obtaining component vibration interferograms and measuring nodal patterns on singers' faces and surfaces. During singing, a doppler sensor was used to monitor the vibration at nine separate spots on performer Boday. They discovered that when the singer extended her laryngeal and pharyngeal cavities during voicing, the vibratio9n amplitude around the fundamental frequency of her voice increased. COHEN (2011) used a single-point laser doppler vibrometer to collect speech information from neck surface vibrations. 



METHODS
In this part, we present a scanning LDV approach for detecting surface vibration patterns. The approach is utilized to determine not only one spot vibrations, but also vibrations in other places of the body.
LASER DOPPLER VIBROMETER 
An LDV is a form of optical transducer that monitors the frequency shift of a reflected laser beam after it is applied to a vibration surface. It can determine the vibration velocity and displacement at any point on the surface using the doppler effect. A scanning LDV may capture vibration patterns by scanning and probing several pre-selected locations on an object's surface, whereas a single-point LDV can only record vibrations at one location.
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                                          FIG: LDV REFLACTAD LASER BEAM 
The system included a scanning head that applied and received the laser beam, as well as a controller and software for acquiring and displaying the measured data. The diameter of a laser beam is the width at which the laser's intensity is strongest.






PROCCES 
Performing a Measurement
The PSV-400 is simple to use and understand. especially when compared to the norm Vibration measurement methods using several points. necessitating time-consuming preparation. Examine the thing and the sensors. To get the system up and running, define the scan grid and geometry, and measure. The vibrometer moves on its own. Measures the distance between each point on the scan grid. By providing a response and validating the measurement determining the signal-to-noise ratio When the scan is finished, Complete the form, and select the proper frequency ranges. After that, show and animate the deflection, shape in a variety of easy-to-use 2-D and 3-D presentation modes These on-screen representations are useful tools for comprehending the structural vibrations in detail
Scanning Quickly
The laser beam traverses the entire grid automatically, measuring vibration at each of the predefined spots. The laser is always perfectly focused while doing so, and the signal-to-noise ratio is constantly analyzed and optimized. The vibrometer and reference signals' temporal responses and frequency spectra are displayed during the scan. The PSV-400-3D records the entire spectrum for every measurement point and all deflection shapes of the measurement surface when using broadband excitation. The Fasts can option allows you to determine deflection shapes in the lowest amount of time
The Measurement Process
The PSV-400 system starts scanning the test object on the designated measurement grid according to the acquisition parameters when a manual or remote operation is performed. The status and quality level of each scan point in the video image may be easily monitored thanks to color coding.








DURING SCAN 
Time traces and frequency spectra for both the vibrometer and external reference signals are provided.
The FRF (frequency response function) or its estimation H1 and H2 can also be seen. The measurement's quality can be checked using the coherence signal. Amplitude and phase, real and imaginary, or a Nyquist graph can be used to depict all complex spectra. The signals can be subjected to averaging and various windowing functions. The data from a vibrometer can be shown as velocity, displacement, or acceleration. The measurement spots are automatically and individually targeted. The structural data can be viewed in three dimensions. The PSV-400 has a sophisticated signal quality evaluation technique called Signal Enhancement (SE) as well as a software-controlled dither motion of the laser point to provide optimum data quality.
Visualization is flawless
The PSV software package includes an animated representation of the vibrations that were measured. For display purposes, the deflection forms might be color-coded as 2-D or 3-D images. Using a cursor, you can easily select frequencies of interest from the spectra. The video image can be animated in 3-D to depict the structure in exaggerated, lifelike motion. Animated profile slices might also assist you in fully comprehending the vibration. Time domain animation* can be used to depict the response to transient events in high resolution slow motion. The per tenant spectra, transmission functions, coherence, and time signals* are available for examination for each unique measurement point. The images and animations are simple to include into powerful reports and presentations.
Analysis that is adaptable
The Polytec signal processor is a high-performance analytical tool, like a spreadsheet, that allows you to execute a variety of mathematical and statistical operations on individual data points or entire data sets. Other sensors' data can easily be imported and coupled to the vibrometer's data. External software packages or your company's internal software can access the measurement data for modal analysis, sound field, or power flow calculations using predefined export filters or the Polytec File Access open interface.



Explanation about polytec vibrometer window
 Basic explanation about application window 
The programmed window appears after you start the software. The title bar, menu bar, and toolbar are at the top, while the status bar is at the bottom. The toolbar and status bar can be seen (hidden) in the menu View.
The programmed window is initially blank. You enter acquisition mode by clicking. There's a video window, an analyzer, and a project browser there. The windows are discussed in depth in the following sections.


[image: ]                                                      FIG: PROGRAMMED WINDOW 



You can display and assess data in the programmed window. You can accomplish so by using the following windows:
A video window and any number of analyzers are available in acquisition mode.
In presentation mode, you can have as many presentation windows and analyzers as you want.
The arrangement and signal selection of the most recently opened windows will be restored if you restart the software.
Menu bar
Each menu has a set of commands for interacting with the software. When an analyzer or a presentation window is open, some menus are only displayed.
Toolbar 
You can fast run various commands that you would otherwise have to select from menus by clicking the icons.



Status bar 
The status bar on the right displays several data gathering parameters. A small assistance text will appear on the left in certain scenarios. For instance, point the mouse at one of the options on the right and hold it there for a few seconds. Then you will notice the parameter it is for on the left. See for more information on how to seek help with the software.
Messages about data acquisition may show in the middle of the status bar when taking a measurement. On this, see.
Scanning head control
The scanning head control in the application window can be shown (hidden) in acquisition mode. To do so Scanning Head in the menu bar. The optics are adjusted with the use of the scanning head control.

Analyzers
In x-y diagrams, analyzers display measurements and evaluate data. Analyzers can be used to track current measurements or to display measurement data from a file. An analyzer can also be a part of a presentation window in presentation mode.
If you start a single shot or a continuous measurement, or if you open a single point measurement, an analyzer appears.
When an analyzer is open, the programmed window's menu bar expands to include choices for interacting with analyzers. Select Window > New Analyzer to open more analyzer
[image: ]
Title bar 
The name Scan will appear in the title bar if an analyzer has the measurement window feature. The file name will appear in the title bar if you have already saved the measurement or opened a single shot or continuous measurement.
Toolbar
icons from the menu, you may easily run several commands. Analyze\Sdiagram
Diagram
In x -y diagrams, the data is represented as a graph. You can customize the appearance of the diagrams and graphs.
Legend
A legend for the diagrams can be shown (hidden) on the right. Select Analyzer > Legend to do so.
Zoom in and out
You can zoom in on diagram sections and pan the zoomed section in the analyzer. The essential tools can be found in the analyzer's toolbar.
Scroll bar 
If you have magnified the x-axis, you can use the scroll bar to move about.




RESULTS 
Make a list of the frequencies that you are interested in.
PSV-400 displays the averaged power spectrum after the scan is finished. The user picks frequencies of interest from this or any number of individual scan point spectra using an easy-to-use graphical tool. The operational deflection forms are then computed. By simply mouse-clicking points on the spectrum, the "cursor" mode allows the presentation of data at the selected frequency on the geometry of the object.

Measurements in Three Dimensions
The PSV-400-measurements 3D's are particularly relevant and outstanding. The user may see the vibrations of the object separately in the X-, Y-, and Z-direction in the 3-D representation of vibration data, providing for obvious separation of in-plane and out-of-plane motions. Multiple data sets can be merged into a single file.
Animation of Time Data
Transient occurrences, such as a settling reaction, can be seen using time domain data animation.

Make Use of Effective Presentation Modes
The results can be displayed in a variety of ways, such as 3-D and 2-D color projected over the saved video footage, contour line plots, and profiles. If a phase reference signal was present during the scan, all displays may be animated. The user can always use the mouse to modify the presentation mode, perspective, amplitude scaling, and magnification while the animation is ongoing. The user can also view one or more cross-sections of the data surface. 
Data can be exported to a specific application.
Any screen display can be saved as an ASCII file or in a variety of conventional graphical formats. Animations can be stored in the AVI format for playback on any computer. Using export Filters for Universal File Format (UFF), ME 'Scope, Matlab®, and ASCII, measurement data can be delivered for postprocessing in Modal Analysis, CAE & FEM correlation, sound field prediction, and power flow software packages. FRFs (Frequency Response Function) calculated in a MIMO measuring setup can be utilized to perform a modal analysis on the data, using software such as Vibrint's ME 'Scope or others.


Analyze and personalize measurement outcomes
The Polytec Signal Processor is the user interface for the PSV software's math library. Measurement data from various sources may be post processed using simple drag and drop operations in this easy-to-use spreadsheet. 
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                                                    FIG: ANALYZE MEASURMENT OUTCOME 
Data can be displayed in a single plot, subtracted from one another, and so on. FFT, inverse FFT, digital filters, windowing functions, basic math functions, integration, differentiation, resampling, and data extraction are some of the processes that can be used. The operations can be applied to entire scan data sets. User Defined Data Sets are used to store the results.













FINAL RESULT TABLE 
This table mentions which points to vibration start, end, peak and bandwidth. 
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                                                            FIG: RESULT TABLE 
With the help of this table, we can understand in which point graph pick up and when dick has low frequency. We can clearly see that number 5 and number 6 have the highest peak around 2034.375 and 2543.75





FINAL GRAPH 
[image: ]In this picture we can see a graph in detail 
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                                                  FIG: FINAL RESULT GRAPH 
In this graph we can see which point a graph measured higher frequency.  








Important characteristics and advantages
Operation is simple and easy, and vibration measuring is quick and non-contact.
Data decoding in digital format is possible (depending on system configuration)
Geometry data can be acquired using a mountable Geometry Scan Unit (optional).
Measuring on imported or directly obtained object geometries, or on scan grids made interactively Each sample point's focus position can be adjusted separately.
MIMO (Multiple Input Multiple Output) (Principal Component Analysis)
For seamless integration in the development workflow, an open software platform with standardized programming and data interfaces is required.
In presentation mode, the Polytec Signal Processor is used as an integrated tool.
The PSV-400-3D3D measuring Scanning Vibrometer is fully upgradeable. 









CONCLUSION 
In this short document, I described the fundamentals of laser doppler vibrometer operation as applied to bark disc diagnostics and characterization in a very straightforward manner. In this short document, I described the fundamentals of laser doppler vibrometer operation as applied to bark disc diagnostics and characterization in a very straightforward manner. 
Laser doppler vibrometers can investigate a wide range of structures, including tiny ones like vehicle bodywork, brakes, and engine vibration, as well as large ones like aerospace.  This is well made possible by their bord frequency and dynamic responses, unattainable by any contact sensors. LDVs can collect data across long and short distances, which distinguishes them from other non-intrusive sensors, and they can also retain a vast quantity of data, including both temporal and spectral records. Power and experienced users will appreciate the flexibility provided by this instrument, which has the potential to become the front end of complex data analysis procedures [9], while ordinary users will be able to provide comprehensive reports on the conservation state of automatically produced images in a noticeably brief time. There is still opportunity for development because we highlighted several issues with large constructions that must be addressed. However, the LDV is now a well-established examination technique in the automobile sector, and research projects should be able to offer instruments that are easier to use and finely tuned to this particular specific use in a reasonable amount of time. In addition, the LDV has proved its commitment to frescos diagnostics by being chosen for a comprehensive, successful test involving the entire global vehicle industry.
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