CENTRE FOR
NON-DESTRUCTIVE
EVALUATION

A CENTER OF EMINENCE
Striving for Excellence



ABOUT

The Centre for Non-destructive Evaluation (CNDE) was
established at the Indian Institute of Technology, Madras, in
April 2001. It is Asia's leading academic center for research
and technology translation in Non-destructive Evaluation

(NDE).

MISSION VISION
Deep-research based To become the world’s
non-destructive technologies largest Deep-research and
for improved performance, technology translational
enhanced safety, and center in the field of NDE.

increased life for industrial
applications and societal
well-being.
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Faster, Economical, and
Reliable inspection for
improved performance and
safety.



Impact of

120 + IPs
13 + startups

60+ PhD

7 Postdocs

85+ MS

200+ BTech/MTech/DD

Research

Ubiquitous Sensing
Fiber Optic Sensing
Ultrasonic Waveguide Sensing

First High-Resolution FO-DAS
First 1400 C Ultrasonic Sensing

Structured Materials for Imaging
«  Meta-materials based imaging & sensors

First Ultrasonic Super Resolution
Imaging at A/75

Edge Intelligence & Soft-Sensing
Al enabled edge computing
Quantum Computing
Simulated Assisted Decision Process

First Quantum Computing Result
First DPAI based Computing Result

Multi-Modal Inspection
- Data Fusion Algorithms

First Digital Xray + PAUT fused
Automated Data Analysis Result

Remote and Pervasive Inspection
+  Autonomous Robots
. Bio-Inspired Robots

First Bio-Inspired Robot
First Autonomous Shop Robot
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Terahertz (THz) -Time Domain
Spectroscopy Imaging

Schematic of THz-TDS system
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Thermal Barrier Coating THz vs. DM:

THz vs. OM:

Digital microscope imaging THz TOS raster scan

Mean thickness = 40.38 + 4.06 pm Mean thickness = 113.17 + 2.13 pm
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Super Resolution Ultrasonic Imaging
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for industrial and bio-
medical NDE.

UT- Ultrasonic Transducer
5DH- Side Drilled Holes
EW- Evanescent Waves

Laser Receiver points
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Staggered Electro Magnetic
Acoustic Transducer (EMAT) Beam
Steering in Pipes

Numerical and Simulation Results of Helical Guided Wave Generation with Staggered EMAT
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Non-Collinear Wave Mixing
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A numerical model is developed in
COMSOL Multiphysics package
using Murnaghan’s coefficients in
the hyper-elastic material model

A phased excitation approach is
adopted in the model to steer the
primary waves in the intended
direction



Eccentric Virtual Array Source
Aperture (EVASA) - Phased Array
Ultrasonic Testing (PAUT) Imaging
Technique
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Virtual Array Source Aperture (VASA)

Eccentric Virtual Array Source Aperture Eccentric Virtual Array Source Aperture
(EVASA): +ve refraction angle (EVASA): -ve refraction angle

Wave propagation
with EVASA
method.

Starting frame to
ending frame of




Quantum Machine Learning
techniques for image
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Non-Contact Ultrasonic Evaluation of
Structural Components Using Laser
Excitation



Compton Back-scattering Imaging (CBI) for
detection of buried object as well as corrosion
under insulation (CUI) (T —
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National Consortium for NDE
(NCNDE)

The NCNDE aims to tackle the
real-world challenges that stakeholders
face in non-destructive evaluation
(NDE) and structural health monitoring
(SHM) through collaborative research

and creating top-tier resources for NDE.
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Celebrating 25 Years of CNDE - A Milestone in

Non-Destructive Evaluation

The Centre for Non-Destructive Evaluation (CNDE) is proud to
celebrate 25 years of excellence. Established in 2001 by Prof.
Krishnan Balasubramanian at IIT Madras, and strengthened by
the contributions of numerous collaborators, CNDE has grown
into a global leader in NDE research and innovation.

To mark this milestone, CNDE will host a year-long series of
workshops, seminars, webinars, and industry engagements,
welcoming our partners, alumni, and the NDE community to join
us in celebrating this significant achievement.




CONTACT US

Prof. Krishnan Balasubramanian
Head & Professor

Email: balas@iitm.ac.in

Phone: +91 44 2257 4662

Prof. Balaji Srinivasan
Professor

Email: balajis@ee.iitm.ac.in
Phone: +91 44 2257 4426

V.Manoharan

CEO,

Center for

Nondestructive Evaluation

Room 312, Machine Design Section,
IIT Madras , Chennai - 600036

cnde.in@gmail.com

Prof. Prabhu Rajagopal
Deputy Head & Professor
Email: prajagopal@iitm.ac.in
Phone: +91 44 2257 4741

Connect with us
on social media



