Webinar Title: VIBRATION ANALYSIS FOR EFFECTIVE PREVENTIVE AND PREDICTIVE MAINTENANCE 
Registration Fee (including GST):- Rs 699/- (Rupees Six  hundred ninety nine  only) per participant inclusive of GST

Expert Speaker (Name/ Designation) – MR.  K.K.MAHAJAN ,  A NATIONAL LEVEL CONSULTANT CUM  TRAINER, INDUSTRY EXPERT , ENERGY MANAGEMENT PROFESSIONAL
Webinar Date: 24.07.2021 Duration: 15.30 hours to 17.00 hours (One hours thirty minutes)
About Webinar (Brief One para): - 
Vibration analysis is defined as a process for measuring the vibration levels and frequencies of machinery and then using that information to analyze how healthy the machines and their components are. It is a technique of measuring vibration to identify anomalies in industrial machinery. Using FFT algorithms, Vibration Analyzers separate vibration signals into amplitude and frequency components to facilitate failure recognition.
The following are the most common faults that vibration analysis identifies:

· Imbalance

· Bearing failures

· Mechanical looseness

· Misalignment

· Resonance and natural frequencies

· Electrical motor faults

· Bent shafts

· Gearbox failures

· Empty space or bubbles (cavitation) in pumps

· Critical speeds

VIBRATION ANALYSIS METHODOLOGY:
While accelerometers are still the most common tool used to collect vibration data, modern technology and improved sensor technology have allowed for non-contact, high-speed laser sensors that can detect issues accelerometers can't. This allows for a more accurate and more localized analysis, and opens up vibration analysis to more methodology. Vibration analysis is generally broken down into following four principles, and each principle gives you specific information on the working conditions and features of the vibrating parts:
Time domain: When a vibration signal is picked up from a transducer (device that converts a physical quantity into an electrical signal) and displayed on the screen of an oscilloscope, it's called a waveform. This signal is in the time domain. The time domain is amplitude plotted against time. While most machine vibration issues are detected using spectrum analysis, some types are more easily seen in waveform.
 Frequency domain: When the waveform discussed earlier is subjected to spectrum analysis, the end result is a picture of frequency vs. amplitude, known as a spectrum. The spectrum is in the frequency domain like the vibration is in the time domain. Most in-depth analysis of machinery vibration is done in the frequency domain or using spectrum analysis. 
Joint domain: Because vibration signals vary with time, calculating more than one spectrum at once can be useful. To do this, a joint time technique called Gabor-Wigner-Wavelet can be utilized. This technique is used to calculate variations of the fast Fourier transform (discussed below), including short-time Fourier transform (STFT).
Modal analysis: Modal analysis takes measured frequency response functions of a piece of machinery and puts them into a computer model. The computer model can be displayed with animations of all the different vibration modes. The model can be adjusted by either adding to or taking away things like mass or stiffness to see the effects.
VIBRATION ANALYSIS MEASUREMENT PARAMETERS:
All of these vibration analysis techniques help to identify three major parameters: Acceleration, velocity (RMS) and displacement. Each of these parameters emphasizes certain frequency ranges in their own way and can be analyzed together to diagnose issues. Let's take a look at each parameter.
· Acceleration: Acceleration places greater importance on high frequencies. An acceleration signal is not exclusive, however. The acceleration signal can be converted to velocity or displacement.

· Displacement: Just like acceleration places greater importance on high frequencies, displacement looks at low frequencies. Displacement measurements are generally only used when examining the broad picture of mechanical vibrations. You might use displacement to discover unbalance in a rotating part due to a significant amount of

displacement at the rotational frequencies of the machine's shaft.

· Velocity: Velocity is related to the destructive force of vibration, making it the most important parameter. It places equal importance on both high and low frequencies. Usually, the RMS value of velocity (measured in the range of 10 to 10,000 Hz) shows the best sign of vibration severity. RMS is calculated by multiplying peak amplitude by 0.707.
BENEFITS OF CONTINUOUS VIBRATION MONITORING:
If implemented properly, continuous vibration monitoring helps you optimize machinery performance. With the use of modern technology, you can take continuous vibration readings on various equipment in real time and have the data sent directly to your smartphone, tablet or desktop via the cloud.
Monitor critical equipment: Critical equipment is any piece of equipment or machine that could cause you to take a big financial hit if a failure were to occur. Continuous vibration monitoring helps detect discrepancies in the vibration spectrum, which can reveal lubrication issues and bearing defects well before major issues appear.

Monitor heavily used equipment: Many plants operate 24/7, only stopping monthly or quarterly for routine maintenance. Stopping more than this can cost the plant a significant amount of money. Online continuous vibration monitoring helps monitor the condition of heavily used machinery or troubled machinery and sends alerts when that condition changes.

Monitor difficult-to-access equipment: Performing maintenance on equipment located in hard-to-reach places is difficult. Machines on rooftops, cooling towers and those operating in high-temperature areas can be continuously monitored for vibration abnormalities, allowing maintenance to be done at a convenient time. This prevents unplanned downtime and keeps maintenance staff from accessing these locations unnecessarily.
The webinar aims at explaining the concept of  Vibration analysis  , discussing various Vibration Analysis Methodologies,  Vibration Analysis Measurement Parameters and latest  Vibration Analysis tools and technology being used for prevention of failures and enhancing working life of machinery and equipment. 

Webinar Coverage: - 
· Introduction to Vibration analysis 
· Vibration Analysis Measurement Parameters

· Benefits of Continuous Vibration Monitoring

· Types of Vibrations 

· Vibration Analysis Methodology 

· Vibration Analysis tools and technology

· Vibration Analysis, Predictive Maintenance & Preventive Maintenance

· Vibration Sensors , Types & Selection
· Balancing of Rotating  Machine Parts , Hard bearing balancing machine & Soft bearings balancing machine

· Critical Speeds

· Design for Vibrations Protection 

· Isolation & Damping of Vibrations

· Active Vibration Control ,Vibration Acceptance Criteria 

· Limitations of Vibration analysis
· Case study and examples

Speaker Profile (Brief One Para & Photograph): MR.  K.K.Mahajan is a national level consultant cum trainer in the field of Quality, Energy, health and safety, Environment , HR and management . He has worked at Senior positions  in reputed  companies like Senior Executive of Tata Chemicals Ltd, Gujarat , DCW Limited , Gujarat  and SIEL Chemical Complex, Rajpura (Pb.) and Delhi .He is having over 35 years of working experience  in Manufacturing sector . He is a certified Lead Auditor for  ISO 9001: 2015 . He is associated with PCRA, EESL and BEE as Energy Management professional.  He is a guest speaker & visiting faculty for many reputed  Engineering & Management Institutes in the country
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Register to learn (Key Learning’s’ in bullet points): 

· Introduction to Vibration analysis 

· Vibration Analysis Measurement Parameters

· Benefits of Continuous Vibration Monitoring

· Vibration Analysis Methodology 

· Vibration Analysis tools and technology

· Vibration Analysis, Predictive Maintenance & Preventive Maintenance

· Vibration Sensors , Types & Selection

· Active Vibration Control ,Vibration Acceptance Criteria 

· Limitations of Vibration analysis
· Case study and examples

Date: - 24.07.2021
Time Slot: - 15.30 hours to 17.00 hours (One hours thirty minutes)

Thanks, and regards

S.P.Singh

Regional Director

National Productivity Council, Chandigarh

SCO-40, First Floor, Sector 7-C, Chandigarh

Website: www.npcindia.gov.in

