
SCIENCE AND
CULTURE
A JOURNAL OF NATURAL AND CULTURAL SCIENCES

JANUARY-FEBRUARY 2025/ VOLUME 91/NO. 1-2

Contd. next page

EDITORIAL

Aerospace and Allied Technologies
— Harish C. Barshilia,

Parthasarathi Bera and
Abhay Anant Pashilkar  ... 1

ARTICLE

Low Observable Vivaldi Antenna Array for
Electronic Warfare Applications

— Vedant Kabra, Najma Kaippalli,
Vineetha Joy and Hema Singh ... 4

Superstrate-based Low RCS Cavity-backed
Archimedean Spiral Antenna

— Adwait Vyahalkar, Christy Aby
Prasad, Vineetha Joy and Hema Singh... 12

Waste to Wealth – Rice Husk to Silicon Nitride-
based Radome Materials

— Abanti Nag, Gayathri Achutarao
and Shiv Narayan ... 20

Wind Energy Harvesting Program of CSIR-NAL:
A Saga of Aerospace Spin-off for Societal
Benefit and Sustainability

— Manabendra Manindrakumar De ... 25

A Review on Manufacturing of Aerospace
Grade Carbon Fiber and Prepregs

— Tarun Kumar Pardhi, V. Balaji, Sheeja
Sunil, Sri Ganesh Arumugam, V. Naveen,
P. Porkodi, Abhilash J. Kottiyatil,
K. Madhavan, Prosenjit Ghosh ... 37

A Study on Electrical Properties of Ytterbium
Oxide Doped Ba(Zr0.02Ti0.98)O3 Ceramics

— T.S. Thejas, B. Sahoo and P.K. Panda ... 49

Electrical Resistance Properties of In-house
Prepared Samarium Titanate (Sm2Ti2O7) for
High Temperature Sensor Application

—  Naimur Hussain, P.K. Panda,
B.W. Shivaraj and P. Sivagnanapalani ... 56

Thermal Barrier Coatings for Aerospace
Industry: A Mini Review

—  S.T. Aruna and S. Senthil Kumar ... 62

PUBLISHED BY THE

INDIAN SCIENCE
NEWS ASSOCIATION

EDITORIAL BOARD
Editor-in-Chief

Professor Sudhendu Mandal
Editors

Dr. Satyabrata Chakrabarti
Professor Arnab Rai Choudhuri

Members

Professor Avijit Banerji
Professor Syamal Chakrabarti
Professor Manas Chakrabarty
Dr. Sabyasachi Chattopadhyay

Dr. Amit Krishna De
Professor Prabir Kumar Saha

Dr. T.V. Venkateswaran
COLLABORATORS

Kelvin Brown (Australia)
D. P. Chattopadhyaya

(Kolkata)
A. D. Choudhuri

(Kolkata)
Mrinal K. Dewanjee

(USA)
R. Gadagkar (Bangaluru)
Ajoy Ghatak (New Delhi)
Irfan Habib (New Delhi)
Amiya K. Hati

(Kolkata)
Mridul Hazarika

(Guwahati)
S. Kailas (Mumbai)
Punam Kakkar

(Lucknow)

Deepak Kumar
(New Delhi)

Abhijit Lahiri
(New Delhi)

Monoj K. Patairiya
(New Delhi)

B.K. Pattnaik (Kanpur)
V. Ravichandran

(Kolkata)
Amit Roy (Kolkata)
Satyesh Chandra Roy

(Kolkata)
Nimai Chandra Saha

(Burdwan)
Rajinder Singh (Germany)
Srinivasan Srikanthan

(Chennai)



Multi-Scale Recurrence Quantification Analysis
of Time Series for Bearing Health Monitoring

—  Anju Sharma and V.P.S. Naidu ... 73
An Overview of Radar-Absorbing Materials
and Coatings for Stealth Application

—  Parthasarathi Bera, R.V. Lakshmi
and Harish C. Barshilia ... 83

Environmental Effects on Different Types of
Radomes

—  Sidharth Mungath, Abhiram
Chekaramkodi Kamalon and
Mrudula Govindankutty ... 93

A Comprehensive Review in Ultrasonic Non-
Destructive Testing and Evaluation for Carbon
Fibre Reinforced Plastics Structures

—  M. Ramesh Kumar, Amitabha Datta
and V. Srinivasa ... 104

CFD Studies on Sloshing of Liquid Fuel in Fuel
Tank under Extreme Dynamic Crash Conditions

—  Shambhoo Yadav,
Muthuselvan Govindaraj and
Vinay Chikkanayakanahalli Anand ... 117

Role of Computation of Fluid Flows in the
Design of Aerospace Vehicles

—  Jyothi Kumar Puttam, Sharanappa
V. Sajjan, K. Madhu Babu,
C. Arshad Shameem,
T.N. Venkatesh and V. Ramesh ... 126

Synchronous or Anti-synchronous Welding:
The Modus Operandi for Stress Minimization
in Laser Beam Welding of Al-Mg-Sc Alloy

— Nikhil Kumar Chandrashekaraiah,
K. Venkateswarllu and Kaustav Barat... 133

Piezo-based Techniques for Corrosion Detection and
Overall Health Monitoring of Aerospace Structures

— B. Anina Anju and Soma Dutta ... 139

NOTES AND NEWS

i) Valedictory Function of the XXVII Training
Programme on Science Communication
and Media Practice of ISNA ... 148

ii) Celebrating a Decade of Excellence:
The 10th Professor Asima Chatterjee
Foundation Oration ... 149

Indian Science News Association

MEMBERS OF THE COUNCIL

President

Dr. K. Muraleedharan

Vice-Presidents

Professor S. K. Talapatra
Professor (Mrs.) Julie Banerji
Professor Bikas K. Chakrabarti
Professor Dhrubajyoti Chattopadhyay
Professor Basab Chaudhuri
Dr. Anil K. Rajvanshi

Honorary Secretaries

Professor Manas Chakrabarty
Dr. Amit Krishna De

Honorary Treasurer

Professor Prabir Kumar Saha

Editors,  Science and Culture

Professor Sudhendu Mandal, Editor-in-Chief
Dr. Satyabrata Chakrabarti
Professor Arnab Rai Choudhuri

Members

Professor Avijit Banerji
Shri Prasanta K Bose
Dr. Manoj  Kumar Chakrabarti
Professor Syamal Chakrabarti
Dr. Sabyasachi Chattopadhyay
Dr. (Mrs.) Sumitra Chaudhuri
Dr. Manas Pratim Das
Dr. D. P. Duari
Dr. S. P. Gon Chaudhuri
Shri Pathik Guha
Dr. Balaram Majumder
Professor Partha P. Majumder
Dr. Sitendu Mandal
Professor Shankarashis Mukherjee
Professor Devaprasanna Sinha
Dr. D. K. Srivastava
Professor (Mrs.) Bani Talapatra
Dr. T.V.  Venkateswaran

Cover : A. HANSA NG aircraft; B. Carbon fiber spool; C. PVDF accelerometer;
D. Piezoelectric charge-based accelerometer; E. Aircraft model coated with
radar-absorbing material; F. CFD simulation of surface pressure distribution
over an aircraft; G. Ten-axes computer-controlled ultrasonic c-scan system



Members of the Advisory Committee
of

Indian Science News Association

Professor Padmanabham Balaram Bengaluru

Professor D. Balasubramanian Hyderabad

Professor Uday Bandyopadhyay Kolkata

Professor Basudeb Barman Kolkata

Professor Ashoke Nath Basu Kolkata

Dr. Balaram Bhargava New Delhi

Dr. Srivari Chandrasekharan New Delhi

Dr. Purnendu Chatterjee Kolkata

Professor Suranjan Das Kolkata

Professor Santa Datta (De) Kolkata

Dr. Rajesh S. Gokhale New Delhi

Dr. (Mrs.) N. Kalaiselvi New Delhi

Professor Abhay Karandikar New Delhi

Dr. K. Kasturirangan Bengaluru

Dr. R.A. Mashelkar Pune

Professor Goverdhan Mehta Hyderabad

Dr. Himanshu Pathak New Delhi

Professor Ashoke Sen Allahabad

SCIENCE & CULTURE
ADVERTISEMENT

RATE
Single Insertion

(Full Page) (Half Page)

COVER (Back) Rs. 20,000/- ×

COVER (Front Inside) Rs. 15,000/- ×

COVER (Back Inside) Rs. 15,000/- ×

OTHER PAGES Rs. 10,000/- ×

N.B. : For colour or any other special types of
advertisement—rates may be negotiated.
A discount of 20% for insertions in all issues
in a year and of 15% for atleast three insertions
will be allowed.

TO  OUR  READERS
Your appreciation of the journal makes us bold

to suppose that some of your friends would also like
to read SCIENCE AND CULTURE, the premier
scientific bi-monthly of India devoted to the publication
of the progress in pure and applied sciences. The
Indian Science News Association has been
conducting the journal for 91 years with the editorial
co-operation of eminent scientists of India with the
object of promoting and diffusing knowledge laying
special stress on the progress of scientific studies here
and abroad, and advocating methodical application
of science to problems of national regeneration.

Editorial correspondence should be sent to
the Editor-in-Chief, Science and Culture, 92,
Acharya Prafulla Chandra Road, Kolkata-700 009,
E-mail: editorial.scienceandculture@gmail.com    /
ch iefedi torsc ienceandcul ture@gmai l .com
Manuscripts prepared in accordance with the
Instruction to Authors should be submitted through
e-mail.

Correspondence relating to subscription,
advertisement and other matters should be
addressed to the Honorary  Secretary,
Indian Science News Association, 92,
Acharya  Prafulla Chandra Road, Kolkata -
700 009, Phone: 2350-2224. E-mail :
editorial . sc ienceandculture@gmail .com
Website: scienceandculture-isna.org

MEMBERSHIP  FEE
Life Member (India) Rs. 7,000.00*+

Life Member (Foreign) $ 600.00
Ordinary Member (without journal) Rs. 100.00
Ordinary Member (with journal) Rs. 1,000.00

(Including Postage charge)
ANNUAL  SUBSCRIPTION

Inland (Institution) Rs. 3,000.00
Foreign U.S.$ 125.00
Inland  (Individual) Rs. 400.00
Foreign (Individual) US.$ 60.00
Single Copy (Inland) Rs. 200.00
Single Copy (Foreign) $ 20.00

* Entitles to receive Science and Culture for 15 years
+ Rs. 1000/- towards the cost of delivery of the journal for
    5 years



 Antimicrobial Resistance (AMR), Vol. 90 (11-12), November-
December 2024, by ICMR-National Institute for Research in
Bacterial Infections, Kolkata (formerly ICMR-NICED)

 Natural Sciences and Engineering for Sustainable
Development, Vol. 90 (7-8), July-August 2024, by Department
of Physics, Kazi Nazrul University, Asansol, West Bengal

 Lifestyle Disorders and Ayurveda, Vol. 90 (5-6), May-June
2024, by Paschimbanga Ayurved Chikitsak Samity, Kolkata

 Non-Linear Dynamics, Vol. 89 (11-12), November-December
2023, by Durgapur Govt. College, Durgapur, West Bengal

 Interdisciplinary Research, Vol. 89(9-10), September-October
2023, by the Central University of Odisha, Koraput, Odisha

 Interdisciplinary Research, Vol. 89(7-8), July-August 2023,
by the Central University of Odisha, Koraput, Odisha

 Environmental Toxicology, Vol.89 (3-4), March-April 2023,
by The University of Burdwan, West Bengal

 Fisheries of River Ganga Under Changing Climate, Vol.88
(11-12), November-December 2022, by the ICAR-Central Inland
Fisheries Research Institute, Barrackpore, Kolkata

 Fisheries of the Holy Ganga River, Vol.88 (9-10), September-
October 2022, by the ICAR-Central Inland Fisheries Research
Institute, Barrackpore, Kolkata

 Climate Crisis in India: Issues and Concerns, Vol.86 (1-2),
January-February 2020, by Department of Atomic Energy
through Raja Ramanna Fellowship Award to Prof. Alak
Ray and partly by All India Peoples Science Network.

 A Quantum Jump in Computation, Vol.85 (5-6), May-June
2019, by the Department of Science and Technology through
J.C. Bose Fellowship Award to Prof. Bikas K. Chakrabarti

 How Bose Statistics Changed Our Understanding of Matter,
Vol.85 (1-2), January-February 2019, by S. N. Bose National
Centre for Basic Sciences, Kolkata

 Meghnad Saha and the World of Plasmas, Vol.84 (11-12),
November-December 2018, by the Department of Science
and Technology through  J. C. Bose Fellowship Award to
Prof. Arnab Rai Choudhuri

 Cooperative Learning and Social Games: Kolkata Restaurant
Problems, Vol.84 (1-2), January-February 2018, by the
Department of Science and Technology, through its J. C.
Bose Fellowship Research Grant, to Saha Institute of Nuclear
Physics, Kolkata.

 J. C. Bose, Bose Institute and Scientific Legacy, Vol.83 (11-
12), November-December 2017, by Bose Institute, Kolkata

 International Year of Light 2015, Vol.81 (11-12), November-
December 2015, by CSIR-Central Glass and Ceramic Research
Institute, Kolkata

 Nuclear Chemistry Research: Past, Present and Future,
Vol.81 (9-10), September-October 2015, by Saha Institute of
Nuclear Physics, Kolkata

 Communicating Science Through Science Museums,
Science Centres and Planetaria towards Developing a
Culture of Science, Vol.79 (11-12), November-December 2013,
by National Council of Science Museum, Kolkata

 Atomic Energy in National Development, Vol.79 (1-2),
January-February 2013, by Department of Atomic Energy,
Govt. of India

 CSIR-NML on the March, Vol.78 (11-12), November-December
2012, by CSIR-National Metallurgical Laboratory (NML),
Jamshedpur

 CSIR-CSIO: Instrumental in Scientific-eco System
Measurements, Vol.78 (9-10), September-October 2012, by
CSIR -Central Scientific Instruments Organisation,
Chandigarh

 A Journey from Plant Physiology to Plant Biology, Vol.78
(5-6), May-June 2012, by Bose Institute, Kolkata

 New Science of Synthetic and Systems Biology, Vol.78 (3-
4), March-April 2012, by CSIR-Indian Institute of Chemical
Biology, Kolkata

 Impact of CSIR-NEIST in the North East Region, Vol.77 (11-
12), November-December 2011, by CSIR - North East Institute
of Science and Technology (NEIST), Jorhat, Assam

 Recent Trends in Tea Research, Vol.77 (9-10), September-
October 2011, by Tea Research Association, Assam

 Emerging Trends in Genomics: Applications in Health and
Disease, Vol.77 (1-2), January-February 2011, by CSIR-
Genomics and Integrative Biology, New Delhi

 Fifteen years of Econophysics Research, Vol.76 (9-10),
September-October 2010, by Saha Institute of Nuclear
Physics, Kolkata

 Cholera: A Disease that Eludes Technological Advance,
Vol.76 (5-6), May-June 2010, by ICMR-National Institute of
Cholera and Enteric Diseases, Kolkata

 Geomagnetism and Aeronomy, Vol.75 (9-10), July-August
2009, by Indian Institute of Geomagnetism, Mumbai

 Origin of Species-A Revolutionary Argument, Vol.75 (3-4),
March-April 2009, by University of Calcutta

 Scientific Legacy of Acharya J. C. Bose The Doyen of Indian
Science, Vol.74 (11-12), November-December 2008, by Bose
Institute, Kolkata

 Radio Science, Vol.74 (9-10), September-October 2008, by
National Physical Laboratory, New Delhi

 Mysteries of the Earth's Interior, Vol.74 (5-6), May-June 2008,
by National Centre of Experimental Mineralogy and
Petrology, Allahabad

 Natural Products Chemistry, Vol.74 (1-2), January-February
2008, by Prof. Biswapati Mukherjee

 Forensic Science in Criminal Justice Delivery System, Vol.73
(11-12), November-December 2007, by Central Forensic
Science Laboratory, Kolkata, Directorate of Forensic Science,
Ministry of Home Affairs, Govt. of India

 Current Trends in Leishmania Research, Vol.73 (5-6), May-
June 2007, by CSIR-Indian Institute of Chemical Biology,
Kolkata

 Unconventional Applications of Physics, Vol.73 (3-4), March-
April 2007, by Prof. Indrani Bose and Prof. Bikas K.
Chakrabarti

 Water Resources in South Asia: An Assessment of Climate
Change - Associated Vulnerabilities and Coping Mechanisms,
Vol.71 (7-8), July-August 2005, by Asia-Pacific Network for
Global Change Research

 Glass and Ceramic Research in India, Vol.71 (5-6), May-
June 2005, by CSIR- Central Glass and Ceramic Research
Institute, Kolkata

Past Special Issues (Sponsored)


