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CVS Vision & MissionCVS Vision & MissionCVS Vision & Mission

CVS aspires to be the center of eminence at the national
and global level for the dissemination of knowledge in the
field of vibration science and engineering, through training
and post graduate studies, to formulate standards,
collaborate with national and international regulatory
bodies on vibration science and engineering, to develop and
compile information in the field to assist engineers in
building reliable, vibration free, stable and longer lasting
products in the form of machines, structures and systems

Our Vision

Our Mission

To provide a platform for scientists, researchers and engineers to come
together for exchange of vibration knowledge through training
programs, seminars, conferences, campus and corporate visits,
vibration solution services, recognition of contribution made by the
experts in the fields. 

 To collaborate with similar national and international institutes and
organizations for imparting customized various levels of certified
training programs, certifying the asset’s integrity in industry and
enhancing people’s capability in solving vibration problems. 

 To review, modify / establish vibration standards in the fields of
emerging domains such as smart structures, transportation systems,
machinery, etc. 
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Dear Colleagues,

Greetings from the Editorial Team of “amplitude”.

The latest issue of our Newsletter is here. This is the last issue of the Year 2024 (Issue-4 / 2024). 

This issue presents the highlights of various activities within the CVS Family during the past quarter,
along with our regular features.

Our flagship event, INVEST-25 is just a few months away. The members of the Core Organizing
Committee and the Technical Committee have been working round the clock over the past couple of
months, shaping various aspects of the conference. Some more members will also join the efforts
through different committees closer to the event. With the nation’s capital as the location and Brand
IIT-Delhi as the key driver, INVEST-25 promises to be even bigger and grander than INVEST-23.
But this mega show is not just for those engaged with various committees. INVEST-25 belongs to
every CVS Member and each one of us has the responsibility to contribute to the success of this great
event. Please do come forward and participate actively in any way you can – as sponsor, exhibitor,
speaker, delegate and committee member. No effort is too small. We definitely look forward to
seeing each one of you at INVEST-25.

This issue of the Newsletter covers several notable activities during the past quarter. These include
an informative seminar on motion amplification systems organized jointly by IRISS and CVS in
Navi Mumbai, a productive visit to CSIR – SERC, Chennai by our Secretary & DG, and two
successful webinars that promoted learning and knowledge sharing among members.

As we had noted in the last issue, our esteemed Members continue to bring glory to CVS through
their professional and personal achievements. Please do read the long list of such accolades featured
in this issue. Our heartiest congratulations to all the Members and best wishes for their continued
success in the pursuit of excellence. 

By the time you read this, we will have been several weeks into the New Year 2025. Start of a new
calendar year may be just a point in the limitless axis of Time, but we all look forward to a New Year
with hope and aspirations, and for the promise of a new beginning that it brings. New Year
Resolution is a much cliched term and it is often said that the only purpose of making such a
Resolution is to break it – what matters is how soon. Jokes apart, let us enjoy this new beginning in
our professional and personal lives and make the most of it, while committing our best efforts
towards taking CVS to greater heights. 

Wish you happy reading!

From the Editor’s DeskFrom the Editor’s DeskFrom the Editor’s Desk
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Dr Barun Chakrabarti, FCVS



 
Dear Diagnostic and Prognostic Engineers,

Happy New Year 2025!

‘amplitude’ is being released a little late this time as we celebrate the fourth CVS Foundation
Day on Republic Day. We now have over 230 members, with 25 new members joining in the
last two weeks of the previous year.

Resolutions have been made: some have been achieved, some not, and a few are only partially
completed. Yet, we must remain optimistic, keeping our targets in sight and putting in the
effort to achieve our goals. Our main objective is to achieve Excellence in Vibration Science
and Engineering and contribute to the nation’s needs by bridging the knowledge gaps in the
field of vibration across key sectors—namely, manufacturing, agriculture, and aerospace—
which contribute the most to the nation's GDP. This can be accomplished by solving the
teething problems of vibrating machinery. Helping the industry with value-adding production
assets is, in fact, a contribution toward "Viksit Bharat."

Engineers at CVS can benefit from exchanging professional information and knowledge
among peers through conferences, seminars/webinars, and by dedicating ourselves to nation-
building by way of enriching the specialized, omnipresent subject of vibration science and its
applications through training courses, consulting for industries, and supporting students and
faculty in their project/research work. We encourage members to take time out of their busy
schedules to help students, faculty, and junior engineers who aspire to pursue careers in
vibration.

To make our lives easier in the industry, engineers at all levels must understand and appreciate
the interdisciplinary care required when any asset becomes "sick." In academia, we need a
dedicated effort to serve the diagnostic community, and this can only be achieved by nurturing
the right diagnostic education.

In this new year, with renewed hope, CVS will strive to enhance individual careers, support
corporate initiatives, assist in higher studies and research, and develop special skill-building
courses for industries. Active participation from our members is crucial for the realization of
CVS's objectives. A focused effort from our entire group will help elevate our expertise and
make it recognized globally.

New Year ResolutionsNew Year ResolutionsNew Year Resolutions

Dr. Tarapada Pyne, FCVS
 Secretary and Director General
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New Year ResolutionsNew Year ResolutionsNew Year Resolutions

Our flagship event, INVEST, held every two years, was a great success the last time in
Bengaluru, with the presence of experts from various stakeholders in vibration and allied
fields. INVEST25 at IIT Delhi, scheduled for May 29-31, 2025, will be even more dynamic,
featuring the latest innovative solutions from global leaders in machinery vibration and allied
fields. With Predictive Maintenance and Asset Management as key themes, it is “Destination
India” now, and with Delhi being a ‘Mini India’ and IIT Delhi being one of the nation’s top
institutes, this conference is set to be extraordinary. We invite all members and their
organizations to participate in any capacity in INVEST25 (please refer to social media for
details and/or contact our various committees).

We appeal to all members to join forces and focus on scaling up our priority areas: consulting,
training, developing course modules, obtaining associations/accreditations, participating in
INVEST25, helping students within chapters, and reaching out to more colleges. We need the
support of every member and prospective member. The following Resolutions for this year are
especially relevant:

Successfully complete INVEST25 with an emphasis on quality presentations, event management,
exhibitions, and attracting more industries.

Participate in conferences organized by knowledge partners and visit key industries and campuses
to enrol more members.

Establish associations with government bodies/various Skill Councils to deliver structured
training courses to industries, preparing syllabi that conform to Government of India norms/ISO
standards, with the addition of structural and seismic topics. Explore the possibility of offering
accredited certifications through a dedicated team.

Increase our membership base to 300 members by December 2025.

Open at least FOUR student chapters across institutions in the country and ONE Regional
Chapter (Eastern Zone).

Conduct free webinars once a month, each lasting one hour.

Add THREE new corporate members.

Add value to the CVS newsletter, amplitude.

Prepare for the launch of the CVS journal and/or an MOU with a publisher of indexed journals to
feature select papers from INVEST. A dedicated committee will be formed and engaged.

Strengthen the activities of the ‘Training Chair’ and ‘Students Chair’.

Encourage CVS members to act as spokespersons to promote CVS training and certifications in
the industry, with a prime focus on “Employability and Skills Development.”

Conduct regular programs and industry visits for students through student chapters.

As a knowledge-sharing platform, CVS will continue to value each member’s voice for the benefit
of this fraternity and to expand the reach of this field.
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CVS joins hands with IRISS Inc. to host seminar on Motion 
Amplification Systems

Er. Mukesh Shah, FCVS

Council of Vibration Specialists (CVS) joined hands with CVS Corporate Member, IRISS Inc., to host a very
informative seminar of Motion Amplification Systems on the evening of 20th November 2024 at Hotel Mariott
in Navi Mumbai. 

The collaborative program attracted a distinguished assembly of participants from both the industry and
academia, reflecting the significance and broad interest in the topic. Attendees had the unique opportunity to
delve into the latest advancements and applications of motion amplification technology.

Event Highlights

Insightful Presentations

Prominent experts from IRISS, Mr. Jyothikumar and Mr. Pariaker, delivered insightful keynote presentations,
shedding light on the innovative applications and future potential of motion amplification systems. These
presentations provided a comprehensive overview of the technology, addressing both theoretical and practical
aspects.

Interactive Demonstrations

The event featured live demonstrations of motion amplification systems and state-of-the-art inspection
windows, showcasing their capabilities in real-time. This hands-on session allowed participants to witness the
technology's power in enhancing vibration analysis and identifying mechanical issues with unprecedented clarity
and precision.

Panel Discussion

The program featured an engaging panel discussion, where industry leaders and academic scholars exchanged
ideas and discussed the challenges and opportunities associated with the implementation of motion
amplification systems in various sectors. The collaborative dialogue fostered a deeper understanding of the
technology's impact on improving equipment reliability and operational efficiency.

Networking Opportunities

The program also provided ample networking opportunities, enabling attendees to connect with peers, share
experiences, and explore potential collaborations. The diverse mix of professionals from different backgrounds
enriched the conversations and broadened the perspectives on the use of motion amplification technology.
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Conclusion

The evening program on Motion Amplification Systems was a resounding success, thanks to the joint efforts
of M/s. IRISS Inc. and CVS (Council of Vibration Specialists). The event not only highlighted the innovative
applications of motion amplification technology but also fostered valuable connections between industry and
academia. We look forward to future such endeavours that will continue the advancements in this field and
bring together experts from around the world.

Here are a few glimpses from this educative and enjoyable event.

…………. (cont’d.)
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Dr Tarapada Pyne, Secretary & Director General (CVS) visited CSIR – SERC at Chennai on 20th December
2024. Dr Pyne was on his way back from the NSRD2024 event at SRM University, where he had delivered an
invited talk. Dr Srinivas Voggu, FCVS and Scientist Ramsh Babu effectively coordinated the visit. During the
visit, Dr Pyne met many scientists, scholars, and engineers who were interested in becoming CVS members. It
was heartening to see that CVS and its activities were well-known within CSIR-SERC campus. Dr Pyne
visitedmany testing facilities on diverse areas of Vibration and Structural integrity, and had a first-hand
exposure to the on-going research activities. Dr Pyne also had the opportunity of meeting the Director, Dr
Anandavalli, along with several senior scientists, including CVS Founding Fellow, Dr Srinivas Voggu. During
the meeting with the Director, Dr Pyne discussed several topics of common interest, including a membership
drive at CSIR – SERC, conduct of joint training programs and active participation from the SERC team in
INVEST25. Dr Pyne also proposed that CSIR – SERC could host the next mega event, INVEST27, as the
sprawling campus offered excellent facilities for such a conference. Overall, it was a productive visit with fruitful
discussion, knowledge sharing and professional networking. 

Visit to CSIR – Structural Engineering Research Centre (SERC), Chennai by
Secretary & DG (CVS)

…………. (cont’d.)



 
Mr. Jyothikumar Chandran is a distinguished leader in Servitisation, Service Sales, and
subscription-based Advanced Technological Services. With over 30 years of expertise he has
successfully led P&L for businesses across India, MENA, and the Caspian Region, driving
transformative growth in Inspection, Reliability, and Asset Integrity Solutions.

As the Director of Business Development at IRISS, Jyothikumar has spearheaded pioneering
initiatives in Vibration Analysis, Motion Amplification, Furnace Thermography, Electrical &
Mechanical Maintenance, Thermochromic Solutions, IR Windows, and IIoT solutions for the Oil
& Gas sector. His extensive expertise includes product provisions, after-sales condition monitoring,
and crafting innovative Service & Contract Sales strategies that enhance customer value and
increase revenue streams.

A visionary in his field, Jyothikumar excels at building long-term partnerships, delivering
customized solutions, and advancing businesses through strategic leadership. His insights and
expertise make him a sought-after speaker and thought leader in the industrial and technological
sectors.

COUNCIL OF VIBRATION SPECIALISTS 18

Dr. V. Arun Kumar, FCVS

 
Dr. V. Arun Kumar worked as a Chief Scientist at National Aerospace Laboratories (NAL) and was
heading the Propulsion Division at the time of his superannuation. His specialization is mechanical
aspects of turbo-machinery in general and rotor dynamics, bearings and vibration control in
particular. Currently, he is working as an Adjunct Professor at B.M.S. College of Engineering, an
Advisor at Dr. Ambedkar Institute of Technology and as a Chief Technology Mentor with Dheya
Technologies, involved in development of small gas turbines.

He has worked as a Consultant to various industries (DUCOM, TVS etc.). He has obtained the
National Design Award from NDRF and the Biren Roy Award from Aeronautical Society of India,
apart from the Outstanding Performance Award from NAL. He has published over a hundred
technical articles and has twelve granted patents to his credit, with three more patents under
processing. He has guided the Doctoral research work for five Ph.D. students, four of which have
resulted in grant of patents. He has been a Member/Chairman of several technical committees and
delivered several invited/plenary talks. Dr. Arun Kumar is currently working on foil bearings, non-
contact torque transmission and under-water dynamics, apart from several sponsored research
projects.

Mr. Jyothikumar Chandran, FCVS

Know Our MembersKnow Our MembersKnow Our Members
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Dr S. Seetharamu received his Ph.D. in Mechanical Engineering from the Indian Institute of Science (IISc) in
1982, after completing his M.E. in Mechanical Engineering from IISc in 1976 and B.E. in Mechanical
Engineering from Bangalore University in 1974. He began his career in the industry, working with Larsen &
Toubro (L&T) and Best and Crompton Engineering. In 1985, he joined the Central Power Research
Institute (CPRI), where he rose to the position of Director and served for thirty years until his retirement in
June 2015. He also served as a faculty member at Toyohashi University of Technology in Japan. After
retiring from CPRI, he took up various assignments, including AICTE and INAE Distinguished Professor,
and Visiting Professor at leading colleges. He also serves as the Director at the National Design and Research
Forum (IEI).

As a leading Scientist of Central Power Research Institute, he has worked towards applied R&D with the
Power Utilities, which involved condition assessment and diagnostics, asset integrity management, RIA and
LE of plant components, and materials technology advances. His present interest includes, IIoT, GH2
Technologies and Energy & Environment (ESG). Throughout his career, he has guided and mentored
undergraduate, postgraduate, and doctoral students.

Dr. Seetharamu has published over 160 reviewed journal papers, received numerous awards and has several
patents to his credit. Apart from being a Fellow of CVS, he is associated with many professional bodies,
including IEEE, IIE, IIPE, ISNT, ASM, ICS, IAEMP, ISSE, InSIS, TSI, and SFA.

Dr S. Seetharamu, FCVS

THEME:
 Innovation and Smart Solutions in 
Vibration Science and Engineering

Date : 29,30, and 31 May 2025

 
CVS is a Non-profit, Section 8, Companies Act 2013, Ministry of Corporate Affairs, Government of India

(New Delhi Chapter)

Jointly with
DEPARTMENT OF CIVIL ENGINEERING

INDIAN INSTITUTE OF TECHNOLOGY (IIT) DELHI
(an Institution of Eminence)

…………. (cont’d.)
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Heartiest Congratulations! We are proud of you.Heartiest Congratulations! We are proud of you.Heartiest Congratulations! We are proud of you.

Dr H S Gambhir, Founding President of CVS, has been elevated to the esteemed position of Fellow
of the International Society of Automation (ISA). This honour is in recognition of his outstanding
contributions and achievements in the field of Automation and in the activities of ISA. The CVS
Family feels proud of his accomplishments and wishes him many such laurels in the years to come. 

Prof. Dattatray Sawant, FCVS,has been bestowed with the prestigious award for Excellence
in Technical Achievement 2024 by the International Society of Automation (ISA). The
Award recognizes his technical contributions in the area of robotics and automation. Prof.
Sawant has been elected as the Budget Committee Chairman in the Geographic Assembly
of the ISA, USA.
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Prof. V. Matsagar, Founding Fellow of CVS and Head – Dept. of Civil Engineering, IIT – Delhi, has
been conferred the prestigious Fellowship of the Indian National Academy of Sciences. The Fellowship
Certificate was presented by Dr. Balram Bhargava, President – Academy. Prof. Matsagar has also been
elected as a Fellow of the Maharashtra Academy of Sciences in the year 2024. The Fellowship was
awarded during the induction ceremony at the MIT – WPU Campus in Pune. 

The 7th National Symposium on Rotor Dynamics (NSRD-2024) held at SRMIST, Chennai during 18
– 20 December 2024, saw senior CVS Experts present in strength to add value to the event. Dr.
Tarapada Pyne, Founding Secretary & DG – CVS, Dr V. Arun Kumar, FCVS and Consultant (Dheya
Engineering Technologies) and Er. SKM Rao, FCVS and Technical Director (Envicon Vibrotech Pvt.
Ltd.) made technical presentations at the Symposium. Dr Pyne spoke on rotating machinery
diagnostics and plant reliability, Dr V. Arun Kumar spoke about futuristic research aspects in turbo-
machinery while Er. Rao presented case studies on modal analysis and ODS.

…………. (cont’d.)

Er. N P Sundar, FCVS, from Stellar Innostrat Consulting, participated in the Asset Integrity
Management Summit – 2024 at Mumbai and presented a talk on “Integrated Asset Strategy Cycle –
The Opportunities for (Asset Intensive) Organizations”. The presentation attracted much attention and
was appreciated by the audience. 



Er. Gourav Vivek Kulkarni, CVS Life Member, was awarded the Gold Medal for his M. Tech.
(Machine Design) course and the Best Outgoing Student (PG Non-Circuit Programs) Award
during the Graduation Day Ceremony at RV College of Engineering, Bengaluru on 17 December
2024. He was an active Student Chapter Member of CVS at RVCE. Currently, he is an Assistant
Professor at KLS Gogte Institute of Technology, Belagavi.

Members in NewsMembers in NewsMembers in News
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…………. (cont’d.)

Dr Suhasini Madhekar, FCVS and Chairperson of the Pune Chapter of Indian Society of Earthquake
Technology (ISET), was recently felicitated in recognition of outstanding performance of ISET – Pune
Chapter as the best-performing ISET Local Chapter. In the felicitation ceremony held on 12 December
2024 at IIT Guwahati during the 8th International Conference on Advances in Research and
Development of Geotechnical Earthquake Engineering (8ICARGEE), Dr Madhekar was presented with
a memento and certificate of appreciation by Prof. B. K. Maheshwari, President ISET.
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Dr Kartik Fojdar, FCVS has published a book on Reliability, which was launched in a glittering
ceremony in Mumbai. The book provides valuable insights to instrumentation system designers
with respect to the user’s perspective of Reliability. It lucidly explains Availability and Safety as
core Reliability values and also explains their interaction. The book talks about how to optimise
Availability and Safety. It emphasizes that core Reliability should not be compromised while
evaluating new technologies.

…………. (cont’d.)
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Machine Learning Approach for Condition Monitoring
(10 November 2024)

Dr. Abhishek D. Patange, MCVS
Data Science & AI Specialist, ABB Global Industries and Services (P) Ltd., Bengaluru

Dr Abhishek Patange presented an overview of the
Machine Learning based approach towards condition
monitoring. In a lucid and crisp presentation covering the
key concepts in Machine Learning and Data Analytics
techniques, he demonstrated how such concepts can be
effectively deployed in the critical task of monitoring asset
health and diagnosing faults. With simple examples from
everyday life, Dr Patange delivered a highly enjoyable talk
that not only captivated the audience but also presented a
unique learning opportunity for all who participated. The
presentation was followed by an engaging session of
Q&A. It goes to the credit of Dr Patange that he
communicated the complex concepts of Machine Learning
to those uninitiated in this field and made them
knowledgeable about this important, emerging area of
asset monitoring and diagnostics. 
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Smart Sensing and Fibre Optic Based Accelerometers for
Asset Health Monitoring (15 December 2024)
Er. Prakash J B Stephen, Director, Hottinger Bruel & Kjaer (HBK) - India Operations
Er. Vijayaraghavan J, Lead Engineer – nCODE Software, HBK

Er. Prakash J B Stephen presented an overview of Smart
Sensing techniques with reference to asset health
monitoring, mainly structural health monitoring and
prescriptive maintenance. This was followed by a detailed
coverage of fibre optic-based sensors for various
applications and brief discussion on HBK Toolbox for
monitoring. Er Vijayaraghavan made a presentation on
nCODE VibeSys software for acoustic and vibration
analysis applications, covering structural dynamics,
rotating machinery, modal analysis etc. He also covered a
few case examples. The talks generated much interest
among the audience and there was a lively Q&A session
where many queries pertaining to smart sensing, use of
fibre optic sensors and various features of nCODE
VibeSys software were addressed by the speakers. 

…………. (cont’d.)
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Viscous and Viscoelastic Dampers
(Book Preview)
Prof. (Dr.) Suhasini Madhekar, FCVS
Former Professor, College of Engineering, Pune
Prof. (Dr.) Vasant Matsagar, FCVS
Professor & Head, Dept. of Civil Engineering, Indian Institute of Technology, Delhi
1. Introduction

Among various energy dissipation devices, fluid viscous dampers (FVDs) have been widely used in
vibration control of several structural and mechanical systems, for dynamic response mitigation,
where their performance has been very promising and satisfactory. The performance of structures
can be greatly enhanced by using the right type and right configuration of FVDs. The dampers
have been used in shock and vibration isolation of military and aerospace hardware, wind vibration
control of missile launching platforms, and several other projects. Fluid dampers are now widely
used in applications for seismic energy dissipation in buildings, bridges, water tanks, and other
structures because of their characteristics, such as linear viscous behavior, lower sensitivity to
temperature changes, small size in comparison to stroke and output force, and their reliability and
longevity.

Fluid dampers have the following intrinsic and noteworthy advantages, compared to hysteretic,
viscoelastic, tuned mass, and elastoplastic energy dissipators:   
   

2. Fluid Viscous Dampers

In 1980, FVDs were effectively employed for applications in civil engineering projects for
seismic energy dissipation. Based on the laws of fluid mechanics, various types of fluid
viscous devices have been researched, tested, and brought in use. Viscous damping walls 

(i) They are self-reliant; no supplementary equipment or external power is required for their
operation. 

(ii) The contemporary fluid dampers operate at significantly high fluid pressure level. Due to
ease of installation, adaptability, good coordination with other structural members,
compactness and diversity in their sizes, viscous dampers have found many applications in
new structures and in retrofitting works. 

(iii) Fluid dampers have a low initial cost and almost negligible maintenance cost. They are
economical and can reduce the overall cost of the project, when used at high damping ratios
in the range of 15%–40%.

(iv) Fluid dampers are especially attractive for enhancing the performance of structures
because they reduce the deformation demand and also the force transferred to the structure.
Because of their significant energy dissipation capability, fluid dampers can effectively reduce
both internal shear forces and bending moments (usually governing limit state of collapse);
and story drift and displacement (usually governing limit state of serviceability).
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(VDWs) were proposed in Japan in 1986, in which three steel plates were used to sandwich the
viscous fluid inside them. These walls proved their effectiveness in minimizing the earthquake-
induced forces, and also in reducing base shear, story drift, and structural displacements, by shearing
action of viscous fluid sandwiched between the plates. Other classes of FVDs are linear and nonlinear
fluid devices, where velocity is linear and nonlinear function of the force of the damper, respectively.
In order to mitigate the effect of temperature rise in piping system in nuclear power plants, a
pipework (GERB) damper is used. In an orifice fluid damper, a cylindrical tube consisting of piston
head with orifices is attached to the damper and is filled with highly viscous fluid. Orifice fluid
dampers are used for effectively reducing the earthquake effects on structures. The common
mechanism behind energy dissipation in all fluid viscous devices is the smooth transfer of mechanical
energy to the surrounding environment in the form of heat FVDs can also be used in combination
with seismic isolation systems for enhancing the energy dissipation capacity, and for controlling the
excessive displacements at the isolator level, during earthquakes. Figure 1 shows the schematic
diagram, free body diagram and the mathematical model of fluid viscous damper. 

Fig. 1. Fluid viscous damper: (a) Schematic diagram and (b) Free body diagram 

Linear viscous damping is a property of the computational model and is not a property of a real
structure. Viscous dampers are normally mounted in structural locations where some elastic recentering
forces are provided by the structural frame itself. Nonlinear FVDs have the apparent advantage of
limiting the peak damper force at large velocities while still providing sufficient supplemental damping. 

Nonlinear damping system provides higher damping, compared to the linear damping system; therefore,
such system is quite effective in absorbing and mitigating the high-velocity shocks. The resisting force of
a nonlinear FVD is proportional to a fractional power law of the velocity, with velocity exponent α
ranging between 0.1 and 1.0, i.e., the damping force is nonlinear function of the velocity of fluid.

The supplemental damping ratio can be obtained by evaluating the equivalence between a nonlinear
and a linear FVD. The criteria for evaluating the supplemental damping ratio for a nonlinear FVD
presented in literature are expressed in terms of energy dissipated. One of the most common methods
for defining equivalent viscous damping is to equate the energy dissipated in a vibration cycle of the
actual nonlinear system to that of equivalent viscous system.

…………. (cont’d.)
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 3. GERB Fluid Viscous Damper

The pipework damper shown in Figure 2 is a unique FVD, which is first manufactured in 1970 by
GERB in Germany. Pipe work damper is used to reduce the dynamic response in piping systemin
nuclear power plants, where the piping system in operation may get excited by undesirable dynamic
loads caused by earthquake and vibrations caused by regular operations. The working principle of
pipework damper is similar to that of the FVD, where the to and fro movement of piston through
highly viscous fluid causes dissipation of vibration energy in the form of heat. GERB viscous damper
reacts in no-time delay and requires almost no    maintenance.

Fig. 2. GERB fluid viscous damper

Assembly of GERB pipework damper includes outer box, highly viscous fluid, piston, protective
sleeve, and a simple indicator of piston position. The viscous fluid should be nontoxic, resistant to
moisture, vapor, and steam, should not react with oxygen, and should not corrode the material with
which it is in contact. There are no adjusting components such as seals and guides. The movement of
the piston is multidirectional; the volume and shape of the damper can be varied as per the application
requirements. The pipework damper reacts to loads in any direction, i.e., it can be operated in all
translational and rotational degrees of freedom. GERB dampers are available for specified operating
temperatures and they can remain operative even if there are fluctuations in the temperature of the
contained viscous fluid. It is recommended that the temperature of the fluid should never drop by
more than 20% below that of the operating temperature. Higher damping is observed at lower
temperature, whereas damping efficiency is considerably reduced at higher temperature. As the
temperature of viscous fluid returns to the operating temperature, the GERB damper regains its
original characteristics. 

Commonly, GERB dampers are manufactured to operate at 20°C. If they are not able to operate at
the specified temperature, then temperature-dependent viscous fluids are used. However, such types of
viscous fluids are costly and they reduce the damping efficiency.

…………. (cont’d.)
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4. Viscous Damping Wall

A viscous damping wall (VDW) is a passive structural control system. Like other passive devices, it
does not require any external source of power supply for seismic energy dissipation. It utilizes the
motion of the structure for effectively controlling its dynamic response. Broadly ,it is one of the types
of FVD, where viscous fluid plays an important role in dissipating seismic energy. VDWs are found to
be very effective and cost-efficient energy dissipaters. Lots of research works have been done on VDW
in the last three decades. The concept of VDW was first proposed by a Japanese researcher Miyazaki
et al. (1986). A large number of numerical and experimental studies have proved the effectiveness of
VDWs for alleviating the dynamic response of structures. Dynamic structural response measurements
of scaled-down and full-scale models of multistory reinforced concrete (RC) and steel buildings,
installed with VDW, have established their effectiveness in reducing base shear and story drift, as well
as providing additional damping and stiffness to the structure. VDW also proved effective in
controlling wind-induced vibrations. Sumitomo construction company first manufactured VDWs in
1992. Furthermore, parameter optimization techniques for VDW are proposed recently in order to
reduce the overall cost of the project, including material and installation costs. Figure 3 shows the
schematic of the viscous damping wall. 

Fig. 3. Schematic diagram of viscous damping wall.
The merits of VDWs are: 

(i)VDWs are inexpensive, reliable, and do not require any digitally managed computerized system for
their   operation.

(ii)VDWs can sustain a temperature rise up to 200°C. Their outer surfaces are protected with fireproof
material. Therefore, the temperature changes in the structure do not affect the functioning of VDW.
The fireproofing material also serves as a thermal insulator under normal working conditions. 

(iii)VDWs substantially reduce the dynamic response of structures subjected to earthquake excitations
and wind loading , such that the structure always remains elastic. Hence, the possibility of formation of
plastic hinges in the structure is reduced substantially. 

(iv)VDWs constructed with two inner plates offer twice the damping force with a very small increase in
wall thickness.

(v)VDWs are almost maintenance-free because they do not require any high-maintenance components,
such as sealing system.
.

…………. (cont’d.)
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(vi)VDWs provide the designer with a greater architectural flexibility. They can be manufactured so as
to get accommodated easily, as structural walls of building.

(vii)Because of their compact rectangular shape, they can be installed easily, compared to the diagonal
bracing systems or dampers.

(viii)VDWs reduce the seismically induced inertial forces and inter-story drift in buildings substantially

In the United States, the first project employing VDWs was completed in 2012. The installation of 113
walls was completed by Dynamic Isolation System (DIS), US, in Gery Van-Ness Medical Centre,
located in San Francisco, California.

5. Viscoelastic Damper

A purely elastic material regains its original shape and size on the removal of the stress acting over it.
Thus , all the energy stored in the elastic body during loading is recovered rapidly on the removal of
the externally applied load. Most of the elastic materials clearly show linear elastic behavior and are
well represented by Hooke’s Law. The material that exhibits property exactly opposite to the elastic
material, i.e., the material that does not obey Hooke’s Law, is known as a purely viscous material.
Viscous material does not recover any energy lost during loading , after removing the load acting over
it. Once the load is removed, all the energy is lost or absorbed by material as pure damping. In this
case, stress is proportional to the rate of change of strain.
  
The material that does not fall under the category of either elastic material or viscous material is
known as viscoelastic material. Such material features both properties; elasticity and viscosity. Upon
removal of the applied load, some amount of energy gets recovered, while the remaining energy is
dissipated in the form of heat.  Dynamic modulus, also referred to as complex modulus, is used to
represent modulus of visco-elastic material. 

It is the ratio of cyclic stress to cyclic strain under vibratory conditions. Dynamic modulus is
calculated from the experimental data obtained from either free or forced vibration tests, in shear and
compression. 

Practically, the concept of using properties of elastic material and viscous material together is widely
used for stiffness enhancement and energy dissipation. Furthermore, the energy is dissipated either by
using solid or fluid action of damper. Hence, viscoelastic dampers are further classified as viscoelastic
solid damper and viscoelastic fluid damper.

6.Viscoelastic Solid Damper

Viscoelastic solid dampers generally employ copolymers or glassy substances that dissipate energy,
when subjected to shear deformation. Viscoelastic solid damper consists of layers of viscoelastic
material, bonded with steel plates, as shown in Figure 4. The two outer steel flanges are connected to
center steel plate with solid elastomeric pads of viscoelastic material. This is done in order to obtain
large tensile and compressive strains in viscoelastic material. Viscoelastic solid damper possesses the
ability not only to dissipate energy but also to store it.

…………. (cont’d.)
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Fig. 4. Typical configuration of viscoelastic solid damper.

The dynamic response of a viscoelastic solid damper depends upon parameters such as frequency
of motion, the level of strain, and the ambient temperature. Temperature has an inverse effect on
energy dissipation; as temperature tends to increase, the energy dissipated per cycle tends to
decrease. A lot of research has been conducted in the past for employing high damping rubber as a
viscoelastic material, because of its properties depending on both temperature and time. Under
constant stress, rubber shows an increase in deformation with time and under the condition of
constant strain, there is a decrease in stress with time. Rubber possesses the property of both creep
and relaxation, which results in increased energy dissipation.

The main advantages of viscoelastic solid dampers are : 

(i)A viscoelastic solid damper is effective in reducing wind vibrations and is also capable of

providing the structure with increased damping for frequent low-level ground shaking as well as for

severe earthquake ground motions.

(ii)Viscoelastic solid dampers are inexpensive as compared to viscoelastic fluid dampers

(iii)Viscoelastic behavior of damper is linear and it gets easily activated at very low displacements,

thus reducing the displacement demand on the structure.

(iv)A viscoelastic solid damper is capable of dissipating energy in early stages of cracking of

concrete elements, thus preventing further damage.

The primary disadvantages of viscoelastic solid dampers are:

(i) Viscoelastic solid damper has a very limited deformation capacity.

(ii) Properties of damper are frequency and temperature dependence. As ambient temperature

tends to increase, the energy dissipated per cycle tends to decrease.

(iii) There is a possibility of debonding and tearing of viscoelastic material.

Initially, viscoelastic solid dampers were used for mitigation of wind-induced vibrations. As the

research progressed, the solid dampers proved their effectiveness in reduction of earthquake-

induced vibrations. Some of the notable applications of viscoelastic solid dampers in the world are

presented subsequently. 

…………. (cont’d.)
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7. Orifice Fluid Damper

Orifice fluid damper consists of a tight cylinder with a piston rod, which is allowed to move back-
ward and forward through the cylinder. Generally, the stainless-steel piston rod is provided with a
bronze head. The cylinder has two chambers for storage of highly viscous fluid (silicone) and a self-
contained piston displacement accumulator. The fluid is placed in a closed container, where it is
allowed to deform and is forced to pass through small orifices, as shown in Figure 6. With this
arrangement, it is possible to achieve a higher level of energy dissipation. High-strength resin seal is
placed at one end of the cylinder so as to prevent any leakage of viscous fluid through cylinder and
thus the liquid remains within the closed container for the design period of the damper.

Contributed ArticleContributed ArticleContributed Article   

Fig. 5. Structure of linear-type oil damper.

Fig. 6. Orifice fluid damper.
8. Lead Extrusion Damper

Extrusion is a process in which metal is pushed through a die opening placed in a closed container to
mold it in a desired shape. When a polycrystalline metal deforms, its grains are dislocated. Elongation
of such grains with large gaps is seen in metal deformation. Further, such metals try to regain their
original configurations by the three inter-linked processes, i.e., recovery, recrystallization, and grain
growth. Recrystallization is the process of replacing the displaced grains with a fresh set of defect-free
grains, until growth of new grains takes place. 

…………. (cont’d.)

The first application of viscoelastic solid dampers for mitigating earthquake-induced vibrations
was in 1993, for the 13-story Santa Clara building in San Jose, California (CA),United States.
The building was constructed in 1976 and the seismic upgradation plan was developed for
installing viscoelastic solid dampers. Two dampers on each face of the building, for each floor,
were installed, which provided substantial reduction to building response under all levels of
ground vibrations.
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Fig. 7. Longitudinal section of lead extrusion damper: 
(a) tube-type lead extrusion damper and (b) bulged shaft-type lead extrusion damper.

Editor’s Note : This article is a preview
of Chapter-4 of the Authors’ book

entitled “Passive Vibration Control of
Structures” (CRC Press). Chapter-1 was

covered in the previous issue of
“amplitude”. We plan to present the

previews of subsequent Chapters of the
book in future issues of this Newsletter. 

…………. (cont’d.)

The temperature at which half of the total recrystallization of grains happens for a period of
one hour, is known as recrystallization temperature. Recrystallization temperature differs for
various metals; for example, lead has recrystallization temperature well below 20°C. As the
recrystallization temperature of lead is very less, compared to other metals, any deformation of
lead is simultaneous with the processes of recovery, recrystallization, and grain growth. This
property of lead makes it suitable than all other metals as an energy absorber. Figure 7 shows
the particulars of lead extrusion damper. 
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Artificial Intelligence vs. Human Intelligence in Plant Condition
Monitoring Application & Diagnostics for Successful Defects
Prediction of Equipment 
(Maintenance 4.0 AI – Smart Sensors/ IIoT Application) 

Anoop Saxena 
Director (Consultancy & Training), Asset Management Consultant (P) Ltd.
E-mail: anoopsaxena19@gmail.com
 
Technological Advancement is making Industries to adopt Maintenance 4.0 (Integration of AI /
Smart Sensors, use of IIoT and Cloud Computing), for better Asset Performance & Reliability.
Present digital era emphasizes on large usage of AI (Artificial Intelligence) for quick problem
resolution and accurate decision-making regarding Equipment Health Assessment.
 
About three decades ago, the Entek IRD Amethyst System (Expert Fuzzy Logic System - form
of Artificial Intelligence) was applied & integrated with IRD Mechanalysis 7090 Software and
Vibration Analyzer Model 890 Data Collector. The Amethyst software was used for synthesis
of vibration overall data & FFT (Fast Fourier Transform signatures) with input of basic details
of the machine as per type (RPM, Bearing No., Gear details, No. of Blades etc.). If any machine
had abnormal vibration pattern, then the Amethyst software provided 4-5 options of possible
defects in the system, but who takes final decision best? It is Human Intelligence based on
knowledge gained about the Equipment – understanding its O&M behavior in physical mode,
under live situations, previous historical experience with the machine behavior and variance of
parameters as per type of Plant – Process / Engineering.
 
Most signals and automated decision matrix are always available to Aircraft Pilot during Take-
off, Landing and in air-borne condition. During any turbulence or defects in the system, final
call is that of the Pilot, as per his expertise / experience, to safeguard the flight through his
decision-making at that moment. Similarly, missile technology, satellite launching, air defense
system etc. still continue to be based on Human Operator Intelligence, to rightly apply it. About
95% assistance can be given by AI, Smart Sensors and Technology in any operation, but
success/failure will depend on its execution on 5 %, which is in hand of Human Intelligence.
 
For accurate system health analysis, one needs the integration of multi-parameter trends with
inputs from:
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Deriving Equipment Reliability Health Index with critical parameters and data from a/b/c/d

above, with parameter weightage and ranges against its present status in a scale of 5 ( 5 :
Excellent, 4 : Very Good, 3 : Satisfactory, 2 : Warning, 1 : Alarm)

Many a times, the selected key parameter Alarm setting may indicate abnormality with
Artificial Intelligence

e.

f.

In plant operation, many decisions are taken based on Cost, Plant Availability, Outage,
Shutdown Plan and other Risk Criticality Factors, before taking decision on stopping or
running of machines as per their key parameters and overall health assessment (how much life
can be utilized, till it can be used, after coming in Warning/Critical zone). The timing of such
decision by Plant Management / HOD is crucial for ROI of any forced or planned interruption
in plant operation. For example, in a Power Plant operation, the Turbo-Generator (TG)
stoppage may have severe financial impact on other integrated plant units.

The asset may also incorporate Audit Parameters Clearance of other systems – PM / JH / 5S
Status and O&M SOP Audit Level 

d

Equipment health assessment / monitoring data of Annual Shutdown/Overhauling (tolerance
of internal parts / physical condition), abnormalities captured during round of preventive
(daily) inspections, Time-Based Maintenance and daily operations checks

c

Smart sensors (capturing vibration, temperature, speed and noise) – to include online oil
monitoring and NDT data for thickness/corrosion / SDT sensors. 

Electrical and operational parameters and other CBM parameter signals captured through
DCS / PLC 

b

a

…………. (cont’d.)
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Time to stimulate our grey cells!

Contributed by Dr Arun Jalan, FCVS
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