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I am delighted to announce the first issue of The Aeronaut

Quarterly Newsletter. The Aeronaut is an online portal

dedicated to Aerospace community for both Industry and

Academia covering day-to-day advancements in various

sectors like Aircraft Industry, Aviation, Aerospace, UAV

technologies, Civil and Defence sector.

As we surf across the global pandemic, it is a great time to

look forward for eventful future ahead for tremendous

developments in the aero Aerospace, Aviation and Defence

sector. So many interesting projects are underway, recently

initiated or taking off embarking a revolution in this field. The

explosion of great development is in the strip, as the

technological emergence is taking rapid improvements day by

day. 

EDITOR'S MESSAGE

Vignesh R
Editor-in-Chief

We are happy to release this issue on this great day and

dedicating it to his highness Dr. APJ Abdul Kalam, for his

unwavering contribution to the Indian Aerospace community.

His zeal for development truly embodies the spirit of our

nation.

Our heartful thanks to the members of the advisory board, for

their valuable suggestions and contributions to make “The

Aeronaut” to serve you better as we cruise into the future. We

can’t forget the great efforts of the editorial team for bringing

many wonderful articles and events.
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It is a matter of great pleasure to note that  'The Aeronaut' team is bringing out a

special edition of their newsletter dedicated to Dr. APJ Abdul Kalam on his birth

anniversary. It is indeed a great honour and tribute to the great visionary leader and the

timing of the newsletter is very apt considering the present pandemic situation which is

driving us towards achieving greater self reliance and build resilience. We have a

dominant youth population which can be leveraged to achieve ‘Atma Nirbhaya Bharat ‘

and reduce our huge import bill and enhance the GDP.

I sincerely believe that our Indian Aerospace community will strive to nurture the

Indomitable Spirit, live up his great ideals and realize his dreams of a truly self reliant

and confident India.

I hope the special edition of newsletter will be of immense value to the budding

aeronautical engineers and practicing aerospace engineers. I wish The Aeronaut team

great successes in all their activities and in propelling our youth towards a better

future.

FOREWORD MESSAGE
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Dr. APJ Abdul Kalam was among India’s best-known scientists before he became the country’s President. An alumnus

of the Madras Institute of Technology, he worked for the Indian Space Research Organisation (ISRO) where he

helped launch India’s first satellites into orbit. Later, Kalam worked on developing missiles and other strategic

weapons; he was widely regarded as a national hero for leading India’s nuclear weapons tests in 1998. In 2002, Kalam

was named the country’s President, he held that position until 2007 and fondly called as The People’s President.

THE PEOPLE'S PRESIDENT
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From Rameshwaram to Rashtrapati Bhawan



For him becoming a fighter pilot was a dearest dream

but he failed to realize it as he bagged the ninth

position when only eight slots were available in the

IAF. After graduating from Madras Institute of

Technology in 1960, Dr Kalam joined Defence

Research and Development Organisation (DRDO) as a

scientist.

Dr. Kalam made significant contributionto ISRO as

Project Director to develop India's first indigenous

Satellite Launch Vehicle (SLV-3) which successfully

injected the Rohini satellite in the near earth orbit in

July 1980 and made India an exclusive member of

Space Club. He was responsible for the evolution of

ISRO's launch vehicle programme, particularly the

PSLV configuration.

After working for two decades in ISRO and mastering

launch vehicle technologies, Dr. Kalam took up the

responsibility of developing Indigenous Guided

Missiles at Defence Research and Development

Organisation as the Chief Executive of Integrated

Guided Missile Development Programme (IGMDP).

He was responsible for the development and

operation of AGNI and PRITHVI Missiles and for

building indigenous capability in critical technologies

through networking of multiple institutions.

His Excellency, Bharat Ratna Dr. Avul Pakir

Jainulabdeen Abdul Kalam,was born at Rameswaram

in Tamilnadu, on 15 October 1931. After completing

his school education at the Rameshwaram, Dr APJ

Abdul Kalam went on to attend St. Joseph's College,

Tiruchirapali. He then moved to Madras and

specialized in Aeronautical Engineering from Madras

Institute of Technology (MIT) in 1957.

He was the Scientific Adviser to Defence Minister and

Secretary, Department of Defence Research &

Development from July 1992 to December 1999.

During this period, The Pokhran-II nuclear tests were

conducted where he played an intensive political and

technological role. 

Dr. Kalam has served as the Principal Scientific

Advisor to the Government of India, in the rank of

Cabinet Minister, from November 1999 to November

2001 and was responsible for evolving policies,

strategies and missions for many development

applications.

Dr APJ Abdul Kalam served as the 11th President of

India from July 2002 to July 2007. During his term as

president, he was affectionately known as the

People's President. In his book India 2020, Dr Kalam

strongly advocates an action plan to develop India

into a knowledge superpower and a developed

nation by the year 2020.

To succeed in

your mission,

you must have a

single-minded

devotion to

your goal

A TRIBUTE >
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He died during delivering a lecture to students in

Shillong by sudden cardiac arrest in 2015. He was an

outstanding scientist and a pioneer engineer who

served his entire life for the nation and died while

serving it. The man had the vision to make India a great

country. And according to his the youth are the real

assets of the country that’s why we should inspire and

motivate them.

 

His life, work and beliefs are filled with examples and

inspirations. He will continue to inspire us forever. And

Many agree that Dr Kalam's legacy lies in the people

he inspired and nurtured.

Dr APJ Abdul Kalam has received the honorary

doctorates from 40 universities. He has been awarded

with the coveted civilian awards - Padma Bhushan

(1981) and Padma Vibhushan (1990) and India’s highest

civilian award Bharat Ratna (1997) for his tremendous

contribution to the scientific research and

modernisation of defence technology of India. He is a

recipient of several other awards and Fellow of many

professional institutions.

He is also known as India's "Missile Man" for his

contributions to the country's satellite programmes,

guided and ballistic missile projects and nuclear

weapons programme.

Above all, according to him the youth of the country

is very talented but need the opportunity to prove

their worth that’s why he supported them in their every

good deed.

After leaving the presidential office at the end of his

term Dr. APJ Abdul Kalam again turn to his old passion

which is teaching students. He worked for many

renowned and prestigious institute of India located

across the country. 

He became a visiting professor at the Indian Institute of

Management Shillong, the Indian Institute of

Management Ahmedabad, the Indian Institute of

Management Indore, an honorary fellow of the Indian

Institute of Science, Bangalore. He also served as the

chancellor of the Indian Institute of Space Science and

Technology Thiruvananthapuram, professor of

Aerospace Engineering at Anna University, and an

adjunct at many other academic and research

institutions across India.
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While I write some of my feelings and experiences as given below,

I understand that there are many others also who would have had

better experiences and would have made worthwhile contributions

in the various technological disciplines under the guidance of His

Excellency Dr APJ Abdul Kalam. He was such a towering

personality who had shown in deed much more than his very

simplistic and humble ways that seems to bely the volcano of

enthusiasm within him. Well to put it bluntly he was such a beautiful

person to converse with on all technical matters and his response

would always be true, very precise and the little words spoken just

inspiring and making the listener to go about and perform things

that were asked and that would please him. I have not found even a

taint of egoism showing his superiority during any of the meetings

we had. But yet a stern message to all who were willing to

perform. 

ASSOCIATION AS AN AERONAUTICAL ENGINEER 

WITH ONE OF OUR NATIONS GREATEST LEADER:

BHARAT RATNA DR. APJ ABDUL KALAM

Prof. M. SUNDARESAN
 Deputy Director - Liquid Stages (Retd.)

GSLV-MK III, VSSC, ISRO,

The twelve years of association with him as my senior most boss

with one intermediary in between still did not pose a barrier in all

my technical interactions. The last three years till he was in VSSC

were very direct and still I value those years and time spent as one

of my finest and good fortune as time would tell that how later on

he would become one of the greatest person that our country has

produced and to have received the Bharat Ratna in 1998 and then

even go on to become the President of India.

Prof. M. SUNDARESAN

Prof. M Sundaresan is the retired

Deputy Director from Vikram Sarabhai

Space centre, Trivandrum. He was

associated with Dr. APJ Abdul Kalam

for nearly 15 years under his visionary

leadership.

He played instrumental role in the

success of projects like SLV-3, PSLV

at VSSC, ISRO. Post his retirement he

shared his expertise to students in

various engineering colleges as

visiting faculty.
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P R O F .

S U N D E R E S A N
I had written a sort of congratulatory letter to Dr.

Kalam soon after he was awarded Bharat Ratna

enclosing also a piece of my write up poem like.

Within a week I got a cover posting his comments on

the letter. Can anyone imagine what sort of person he

was?  There will be many persons in big positions who

will not have the time and will to respond. He always

inspires a person and has the loving heart to do so.

A great leader can be described in many ways

including the qualities that are associated with him.

Still the assessment made would be inadequate as the

person who says is himself not fully   capable of and is

often quoted on texts and more of decorative detail.

Well in one sentence I would say he was a great

humane leader for whom the journey of duty and

work never ends. Let me share with you some of the

experiences fully technical of course and has been

said with the utmost truth and in not belittling anyone

who were all involved.

INTRODUCTION

The first launch vehicle SLV-3 conceived was a four

stage all solid launch vehicle weighing 17 tons. It had

been arrived after so many studies and considered the

state of art and also understood the various new

developments required with in house capabilities and

infrastructure present in our country. As a coincidence

it had somehow happened that it resembled

somewhat to the Scout vehicle developed and flown

by NASA. This had become a nice reference to

compare our development efforts in terms of

efficiency and problems that could be encountered. 

It is very difficult to describe all that happened and

the efforts put up by the various developing agencies,

the project and on the numerous division heads,

scientists, engineers, technicians, and administration

including purchase and stores.  

That was APJ Abdul Kalam and it was a total team

effort made possible by him and with the successful

launching of the second SLV after a year in 1980

clearly paved the way for launching bigger launch

vehicles with confidence and high reliability though

marred by some failures in between caused by very

minor irritants. Clearly SLV-3 had become the

demonstrator vehicle for ISRO.

Without taking away the credit of all those who had

contributed, it is in order to mention one executive

person who controlled this exercise as a project

manager of SLV. 

But the task ahead was stupendous calling for huge

efforts in all disciplines including the various quality

control and testing measures and the incorporation of

an unprecedented design and qualification review

teams and the systems management including

scheduling and control measures.

Congratulatory letter acknowledged by Dr. Kalam
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Launch of  SLV-3

SOME OF MY EXPERIENCES

Incident 1:

I was then the overall Structural Design In-Charge of

SLV including testing. The designs I had been

responsible in the project were on all the interstage

structures, booster fin, stage-1 motor case, and the

qualification and testing of all the primary launch

vehicle structures including  overall launch vehicle

aspects. There were many interesting and crucial

design problems that were faced and in all these I had

the good fortune of being with a fine project manager

who was following up and giving tremendous support

that could be only felt.

The biggest structural challenge then was in designing

and fabricating a flight motor case of one meter

diameter and 10 m long with 15CDV-6 a high strength

alloy to be used for the first time and having a shell

thickness of only 3.5 mm. It was 1977 when the motor

was   made ready for subsequent static tests so that

the first launch schedule on 1979 was made possible.

It was very critical. The motor case was fabricated by

Walchandnagar Industries and ready for hydraulic

pressure testing.

Myself and the team including QC and members of

fabrication were present for the test. Somehow on

scanning the QC reports there was a weld mismatch

at the head end dome assembly which seemed large

and not explicitly reported. The weld mismatch

seemed to be around 2.00 mm and was well above

normal flight motor case weld standards. This as a

designer I had raised an alarm and was well supported

my QC colleagues. To solve this problem an

executive decision was taken to have a weld buildup

over the mismatch area not to my liking. 

I as a structural test incharge in the pretest meeting

advised strain gaging the defective area both on the

outside and inside of the motor case and specified a

maximum strain that can be allowed and also to

conduct the pressure test first with 50 percent

pressure and then with full pressure.

The first test was then conducted at half full load and

the strains measured indicated that it would exceed

the maximum specified values for the material at the

large weld mismatch location. The test was then

called off and all of us had to return to Trivandrum.

Imagine the problem that a project manager would

feel and on its implications, as a new motor case

would take much more time that was of grave

concern. I was obviously on the firing end, but Dr.

Kalam took this incident in a very positive way after my

very brief explanation and went about as how to

rectify the above problem. It was decided to cut

open the head end dome assembly and make a new

one and re-weld it after calling the fabricators and

having a brainstorming meeting with all concerned

experts.
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Incident 2:

After the successful launch of SLV-3, ISRO was in the

process of arriving at a bigger launch vehicle which

would go on to become the main work horse and was

essentially planned for polar missions to be called the

PSLV. Soon after SLV-3 success the ASLV vehicle with

two solid strapons using the SLV-3 booster was

configured. Later on these boosters used did give

problems on the abrupt tail off of the strap-ons and

other aerodynamic problems including the need to

have a more robust guidance system. Nevertheless

the initial PSLV planned was also in using large strapon

boosters similar to that of ASLV and using the same 15

CDV-6 material for the metallic solid propellant

motor cases. The configuration then envisaged was

2S100 +S100+ L37.5+S9+L2. The configuration then

This was the way he took to me to task and test my

capability on raising such an embarrassing issue. He

also showed that as a leader how quality cannot be

compromised even under great odds and at the same

time valuing a genuine technical design issue  though it

may not have been critical to a become a failure. But

he kept the role of quality control and design

requirements at the highest level.

The decision was taken as a challenge as to reweld an

assembly after final assembly machining is unheard off

and our dear fabrication group took up the challenge.

The flight motor case was subsequently redone,

tested and successfully static tested with 9 tons of

propellant. Weld mismatch standards were then

made as instructed by Dr. Kalam. After the successful

SLV launch Dr. Kalam then asked me to make a design

paper on weld mismatches for him to present in a

conference as one of the design challenges faced. 

envisaged was 2S100 +S100+ L37.5+S9+L2. This was a

large vehicle and had been practically approved as

the oncoming future PSLV vehicle. Somehow Dr.

Kalam was always insisting on a stronger core vehicle

that could prove to be more efficient and which later

on can be enhanced with suitable strapon variants. It

was then VSSC had a great metallurgical scientist Dr.

Sarkar who put up a proposal for using a very high

strength material called Maraging steel M-250. But

this was very costly and totally new to ISRO. The

ultimate strength of this material was 80 percent more

than 15 CDV-6 material. Also the going to be

approved PSLV was with large strapons and in using 15

CDV-6 as the material for the motor cases.

Dr. Brahma Prakash the then Director of VSSC was a

very well renowned scientist who had also

contributed immensely to BARC. A technical battle

was on for using Maraging steel but a proper sound

design consideration was necessary to approve its

use. It was then I had the unique good fortune of

suggesting to Dr Kalam that we could increase the

propellant loading to 125 tones for the same size of

motor and its consequence would entail a higher

operating internal pressure of 60 barsagainst the

planned 45 ksc in the solid booster.
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The thickness of the motor case for 60 ksc can be

fabricatable from welding considerations and can be

limited to 7.00 mm as against 13mm if 15 CDV-6 was

used and was not conducive to fabricate. This

suggestion was the turning point in the evolution of

PSLV vehicle.



The report emphasized use of M250 maraging steel

material to be superior. This report without the

consent of Dr. Kalam was given by me to Dr. Sarkar

who used this design report as supporting document

to approve Maraging steel material for future booster

motor cases. Dr Kalam came back and did not say a

word and he made our small team to work on  a PSLV

configuration using Maraging steel and the present

very successful PSLV configuration was born. The

whole thing was wholeheartedly supported by        

 Dr Brahm Prakash and Prof. Satish Dhavan the then

Chairman of ISRO.

I will always recall those words uttered by Dr. Kalam

who was yards away from me in the corridor of the

main building and was preparing to go to USA on an

official visit. He told me, “Look Sundaresan, when I

come back from USA I want a full technical report just

as Alexander’s paper published in AIAA on using very

high strength material and its optimum use for higher

operating pressures”. Those words were enough to

trigger me to work on a design report in which I had

compared two would be PSLV  launch vehicles with

one using 15CDV-6 material with 100 ton loading and

the other with Maraging steel with 125 tons propellant

loading and also estimated the corresponding

payloads and cost per unit payload.

Later on after some time when Dr. Kalam was planning

to leave VSSC to DRDO he privately talked to me

and said “You know Sundaresan, that you are

responsible for the present PSLV configuration”. Then

those words said to me was taken as a mere

statement, but now with the wonderful success rate of

PSLV with variants that are amenable makes me think

now how valuable his comment was and what a 

foresight to know what is best and to strive for it with a

genuine desire and commitment. Hats off to such a

person and no one can fit into his shoes as destiny

decides Its favorite child to shape a nations well-

being. For me he is a scientist and saint an all in one

package which I had intuitively guessed even then.

PSLV

12 www.theaeronaut.in

 EXCLUSIVE ARTICLE >



France-India space cooperation

- focus on climate science and

space exploration. CNES and

ISRO are operating a number of

climate-monitoring satellites

together. In the domain of

space exploration. France will

be taking part in ISRO’s mission

to Venus, scheduled to launch

in 2025.

Source: CNES

FRENCH SPACE
AGENCY TO
PARTICIPATE IN
ISRO'S VENUS
MISSION,
SCHEDULED
FOR LAUNCH
IN 2025

5 AUTO INNOVATIONS DRIVEN
BY NASA

TECHNOLOGY >

Space technology developed by and for NASA has made its way into cars

and even onto the NASCAR track. Future collaborations with the auto industry

and car manufacturers could change how we get from point A to point B.

NASA helped drive the following five auto innovations.

NASA standards helped design comfortable car seats.

Spacecraft tire sensors warn drivers of flat tires.

NASA-funded research brought about a new application of

nanotechnology, repairing engine damage in cars and trucks.

NASA technology protects race car drivers from extreme heat – and

headaches.

Space technologies could help self-driving cars navigate the roads.

1.

2.

3.

4.

5.

Source: NASA

NEWS WRAP-UP
Aug-Oct 2020

Chandrayaan 3 will not carry an orbiter—but will include a lander and a

rover to study the lunar surface. Despite the apparent hard landing of the

lander, the Chandrayaan-2 mission is believed to be 95-98% successful. The

Chandrayaan 1 mission had provided conclusive evidence for the presence

of ice water on the poles.

Source: PIB

CHANDRAYAAN-3 MAY LIFT-OFF IN EARLY
2021 WITH LANDER AND ROVER

AEROSPACE >
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Research, Development & Production

Enterprise Zvezda under the contract of

Glavkosmos with the Human Spaceflight

Centre of the Indian Space Research

Organisation (ISRO) has started

manufacturing personal flight equipment for

the Indian cosmonauts undergoing training in

Russia.

Source: Glavkosmos

RUSSIA TO MAKE
SPACESUITS FOR
INDIAN
COSMONAUTS

AEROSPACE >

In yet another first in the history

of Indian naval aviation, two

women officers have been

selected to join as “Observers”

(Airborne Tacticians) in the

helicopter stream. They would

in effect, be the first set of

women airborne combatants

who would be operating from

warships. Earlier, entry of

women was restricted to the

fixed wing aircraft that took off

and landed ashore.

Source: Ministry of Defence

Successful flight test of ABHYAS

- High-speed Expendable Aerial

Target (HEAT) was conducted

by Defence Research and

Development Organisation

(DRDO) from the Interim Test

Range, Balasore in Odisha.

Source: Ministry of Defence

WOMEN
OFFICERS
SELECTED TO
JOIN AS
AIRBORNE
TACTICIANS IN
HELICOPTER
STREAM OF
INDIAN NAVY

DRDO
CONDUCTS
SUCCESSFUL
FLIGHT TEST
OF ABHYAS

DEFENSE >

VIRGIN HYPERLOOP COULD
CONNECT BANGALORE
AIRPORT TO THE CITY CENTER
IN ABOUT 10 MINUTES

TECHNOLOGY >

MoU to study viable hyperloop corridors from Bangalore Airport.

BIAL aims to make BLR Airport a transportation hub.

Hyperloop could connect BLR Airport to the city center in about 10

minutes.

Source: Virgin Hyperloop
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Engine experts see three

possible applications. MTU Aero

Engines welcomes the ZEROe

concepts from European aircraft

manufacturer Airbus. As the

industry moves toward emission-

free aviation, MTU Aero Engines

welcomes the ZEROe concepts

from European aircraft

manufacturer Airbus.

Source: MTU Aero Engines

As NASA looks to the future of

flight, the agency is investing in

technologies aimed at changing

the aviation industry as we know

it. These developments vary

from basic materials to full-scale

experimental aircraft, all

designed to increase efficiency

and reliability, while decreasing

weight and cost.

Source: nasa.gov

SMART is a missile assisted release of

lightweight Anti-Submarine Torpedo System

for Anti-Submarine Warfare (ASW)

operations far beyond Torpedo range.

Source: Ministry of Defence

DRDO SUCCESSFULLY
FLIGHT TESTED
SUPERSONIC MISSILE
ASSISTED RELEASE OF
TORPEDO (SMART)

DEFENSE >

HYDROGEN
PUTS THE
FUTURE AT
OUR
FINGERTIPS:
MTU AERO
ENGINES

NASA
DEVELOPS
UNIQUE
MATERIALS
FOR THE NEXT
GENERATION
OF AIRCRAFT

TECHNOLOGY >

SKYROOT UNVEILS
INDIA’S FIRST
PRIVATELY DEVELOPED
CRYOGENIC ROCKET
ENGINE ‘DHAWAN-I’

AEROSPACE >

Hyderabad-based Skyroot Aerospace has unveiled its fully 100% 3D printed

cryogenic rocket propellant engine ‘Dhawan-1’, which is India’s first privately

developed indigenous rocket engine which runs on liquefied natural gas

(LNG) as fuel. Skyroot Aerospace has already tested a solid-fueled engine,

but the cryogenic engine is even more significant because of the extreme

complexity in the technology and the handling of its fuels.

Source:  DNA
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As part of its plan to launch its rocket

from foreign rocket ports, Chennai-

based small rocket-maker Agnikul

Cosmos Private Ltd on 30

September said that, it has signed an

agreement with the Alaska

Aerospace Corporation  to test

launch it's space launch vehicle

'Agnibaan' in 2022.

INDIAN SPACE STARTUP
AGNIKUL COSMOS
SIGNS DEAL WITH
ALASKA
AEROSPACE FOR
LAUNCH OF 'AGNIBAAN'

AEROSPACE >

Laser Guided Anti Tank Guided

Missile (ATGM) was successfully

test fired from MBT Arjun Tank at

KK Ranges, Armoured Corps

Centre and School (ACC&S)

Ahmednagar on 22nd Sep

2020.

Source: Ministry of Defence

Responding to the clarion call

given by Prime Minister for

“Atmanirbhar Bharat”, the

Defence Research &

Development Organisation

(DRDO) has taken several

initiatives to strengthen the

indigenous defence ecosystem.

Towards this, A DRDO

delegation met with Raksha

Mantri Rajnath Singh to apprise

him about 108 systems and

subsystems which have been

identified for designing and

development by the Indian

Industry only.

Source: DD News

DRDO
SUCCESSFULLY
TEST-FIRED
LASER GUIDED
ANTI TANK
GUIDED MISSILE

DRDO
IDENTIFIES 108
SYSTEMS &
SUBSYSTEMS
FOR INDUSTRY
TO DESIGN,
DEVELOP,
MANUFACTURE

DEFENSE >

AIRBUS CONCLUDES ATTOL
WITH FULLY AUTONOMOUS
FLIGHT TESTS

TECHNOLOGY >

Following an extensive two-year flight test programme, Airbus has

successfully concluded its Autonomous Taxi, Take-Off and Landing (ATTOL)

project. In completing this project, Airbus has achieved autonomous taxiing,

take-off and landing of a commercial aircraft through fully automatic vision-

based flight tests using on-board image recognition technology - a world-first

in aviation.

Source: airbus.com
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India conducts 11 missile
tests in 45 days
Over the last one and half months, the Defence Research and Development Organisation (DRDO) has conducted

at least 11 tests of missiles or systems for missiles belonging to a vast spectrum of ranges and purposes. The missiles

tested during this period are crucial for land attack capability and some for Air and maritime security and testing

them is a strong signal.

In a major shot in the arm to India's missile strike capabilities, India  successfully test fired Stand-off Anti-tank (SANT)

Missile off the coast of Odisha. The missile developed by DRDO, will soon be inducted in the Indian Air Force.

According to news agency ANI, the missile will have both Lock-on After Launch and Lock-on Before Launch

capability. With tensions flaring up with china in the aftermath of Galwan valley clash along Line of Actual Control

in East Ladakh, India's missile system have taken huge leaps over a period of two months. Notably, we have the

fourth largest air force in the world. The Armed Forces have also deployed a sizeable number of BrahMos

supersonic missiles at the LAC.

17www.theaeronaut.in
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Hypersonic Technology
Demonstration Vehicle 

ABHYAS-High Speed
Expendable Aerial Target 

Laser Guided Anti Tank
Guided Missile 22 Sept

The Hypersonic Technology Demonstrator Vehicle (HSTDV) is

an unmanned scramjet demonstration aircraft for hypersonic

speed flight. HSTDV is not a weapon itself but and is being

developed as a carrier vehicle for hypersonic and long-range

cruise missiles. The HSTDV cruise vehicle is mounted on a

solid rocket motor, which takes it to a required altitude. Once

it attains certain mach numbers for speed, the cruise vehicle is 

ejected out of the launch vehicle. After that, the scramjet engine is ignited automatically. HSTDV can cruise at a

speed of Mach 6 and rise up to an altitude of 32.5km in just 20 seconds. Due to its high speed, most radars will not

be able to detect it early enough to intercept it.

on 13 May 2019. For propulsion it is fitted with a gas-turbine engine, having a thrust of 25 kg, with an endurance of

30–45 minutes.

commander, gunner, loader and driver. Automatic fire detection and suppression and NBC protection systems are

included. 

Abhyas is a High-speed Expendable Aerial Target (HEAT)

being developed at ADE. It offers a realistic threat

scenario for practice of weapon systems. Abhyas is

designed for autonomous flying with the help of an

autopilot, under development at ADE. Abhyas has RCS,

Visual  and  IR  augmentation  systems  required  for

weapon practice. Abhyas was successfully flight tested 

ARJUN is a third generation main battle tank. The Arjun

features a 120 mm main rifled gun with indigenously

developed armour-piercing fin-stabilized discarding-sabot

ammunition, one PKT 7.62 mm coaxial machine gun, and a

NSVT 12.7 mm machine gun. It is powered by a single MTU

multi-fuel diesel engine rated at 1,400 hp, and can achieve a

maximum speed of 67 km/h (42 mph) and a cross-country

speed of 40 km/h (25 mph). It has a four-man crew:
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Prithvi II

Supersonic cruise missile
BrahMos

Shaurya (Missile)

Prithvi II is a tactical surface-to-surface short-range ballistic

missile (SRBM). It is deployed by India's Strategic Forces

Command. It is a single-stage liquid-fueled missile having a

maximum warhead mounting capability of 500 kg, but with an

extended range of 250 km (160 mi). It was developed with

the Indian Air Force being the primary user. In a test, the

missile was launched with an extended range of 350 km (220

mi) and had improved navigation due to an inertial  navigation

system. The missile features measures to deceive anti-ballistic missiles.

world's fastest anti-ship cruise missile in operation. BrahMos has a flight range of up to 290km and can reach a

maximum speed of Mach 3. The ‘Fire and Forget’ type missile weights 3t and intercepts surface targets at an

altitude of 10m up to 14,000m.

spread the heat uniformly on its surface. Flight time was between 500 seconds and 700 seconds. . It has been

described as a complex system with high-performance navigation and guidance systems, efficient propulsion

systems, state-of-the-art control technologies and canisterised launch.

The BrahMos is a medium-range ramjet supersonic cruise

missile that can be launched from submarine, ships,

aircraft, or land. It is the fastest supersonic cruise missile

in the world. It is a joint venture between the Russian

Federation's NPO Mashinostroyeniya and India's Defence

Research and Development Organisation (DRDO), who

together have formed BrahMos Aerospace. It is the 

The Shaurya missile is a canister launched hypersonic surface-

to-surface tactical missile It has a range of 700 to 1,900 km

(430 to 1,180 mi) and is capable of carrying a payload of

200kg to 1 ton conventional or nuclear warhead. It gives the

potential to strike at very-long-range against any adversary.

Shaurya can reach a velocity of Mach 7.5 even at low

altitudes.  On 12 November 2008, the missile reached a

velocity of Mach 5 as it crossed a distance of 300 km, with a

surface temperature of 700 °C. The missile performed rolls to
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Supersonic Missile Assisted
Release of Torpedo (SMART)

RUDRAM

SMART is a missile-assisted release of lightweight Anti-Submarine

Torpedo System for Anti-Submarine Warfare (ASW) operations far

beyond torpedo range. Most of its flight in the air is covered at lower

altitudes with two-way data link from the warship or an airborne

submarine target detection system. When it approaches close to a

submerged submarine, the missile would eject the torpedo system into

the water and the torpedo will start moving towards its target to hit the

submarine.

missile is a single-stage, approximately 5.5 metre in length and 140 kg of weight with cruciform wing surface to

increase high maneuverability and to give constant aerodynamic characteristics. The dualpulsed solid rocket motor

produces variable thrust within a range of 0.6 to 2 Mach that reduces the overall reaction time while widening the

targeting envelope as well as the engagement capability.

An anti-radiation missile is an air-to-surface anti-radiation

missile & can take out designated targets that emit radio

frequency, including radars and jammers.   An IAF officer

explained that an anti-radiation missile homes in on to the

target radar and heads towards it, hits it, and destroys the

enemy’s ability to launch a surface-to-air missile.  The 

further propulsion. The missile is guided by an inertial navigation system and a radio altimeter for the height

determination. The missile has a length of 6 metres, width of 0.52 metres, a wing span of 2.7 metres and weighs

about 1500 kg. It has a range of about 1000 km and is capable of delivering 24 different types of warheads

depending on mission requirements between 200 and 300 kg. With two side wings, the missile is capable of flying

at different altitudes ranging from 100 m to 4 km above the ground

Nirbhay
Nirbhay is a long range, all-weather, subsonic cruise

missile. The missile can be launched from multiple

platforms and is capable of carrying conventional and

nuclear warheads.  It is powered by a solid rocket

booster for take off. Upon reaching the required velocity

and height, a Turbofan engine in the missile takes over for
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On the birth anniversary of His Excellency Dr. APJ Abdul Kalam, The Aeronaut in association with Aeronautical

Department of Kumaraguru College of Technology, conducted a National level writing contest "Dream India

Writing Contest-2020".

The students were asked to write an article on the theme "Self Reliant India in Aerospace and Defence". The articles

were shortlisted and evaluated by a panel of judges. The result were announce during Aircraft Design Contest

event conducted by KCT, Coimbatore.

The winner of Dream India Writing Contest is Ms. Tejasvi Menon, 2nd year Aerospace Engineering from SRM

Institute of Technology, Chennai and the runner is Ms. Ayachi Mishra, 2nd year Aerospace Engineering from

Chandigarh University, Mohali, Punjab.

The top 2 winning articles are published in this special edition newsletter as follows (published as received)

Article 1 (Winner):

Self-reliant India in Aerospace and Defence

Ms. Tejasvi Anil Menon, 2nd Year 

B.Tech in Aerospace Engineering

SRM Institute of Science and Technology

A nation born out of the vestiges of world war II, freed from the hands of the British imperialism, torn apart on

communal lines due to the bloody partition; left with an arch-enemy and a fire-spitting dragon for eternity in the

neighborhood. She did not have it easy during her initial days. Freedom came at a price for young India and the

turmoil that followed the independence left quite a few scars with hopes of time healing. Yet here we are today

after almost seventy-three years of freedom, emerging as a developing nation working tirelessly to create a better

tomorrow.

CONTEST  >

In association with
Department of Aeronautical Engineering

WRITING 
CONTEST-2020

Dream India
Presents 
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It would be unpardonable to mention the achievements

made by the Aerospace and defence sector with a

market that is approximated to reach about $70 billion

by the year 2030 alongside major investments and

initiatives by the government. With the passage of

timer, travel gained momentum with growing middle

classes, demanding more aircraft, and offering success

to private sectors and employment opportunities. Ever-

existing tensions with Pakistan and recent border

skirmishes with China have also pushed the boundaries

in the aviation-defence sector drawing attention to the

necessity of self-reliance in the aerospace and defence

sector. With the country expecting to add about four

thousand military and commercial aircraft, self-reliance

is an inevitable thought. The necessary segments are R

and D, Engineering design, Manufacturing, Assembly,

and MRO.

and development, manufacture and upgrade,

achieving world-class standards that in turn help in

economic development. The HAL is organised into

three clusters, the Banglore complex, Accessory

complex and the MIG complex.

After the economic liberalisation of defence sector

(2001), many private industries have set foot in the

sector, yet they are far away from the goal of

independent production. Allowing a Foreign Direct

Investment up to forty-nine percent, many industries

have started working on aerostructures with their

foreign partners. Several state governments are trying

their best by setting up aerospace parks and other

measures to attract private investment into the industry.

It is evident from the statistics that aerospace and

defence market is ready for a boom that is achievable

with wise investments and incentives and proper

amalgamation of government incentives and private

capital. Self-reliance in the same can guarantee a

better GDP rate and a remedy to the inflation

devastated by the pandemic.

Surprisingly, the FDI for the aerospace and defence

sector is as low as 0.8 million as compared to other

sectors demanding government initiative to bring

about a drastic change. Currently, hundred percent

FDI is allowed in order to give access to modern

technology but we must devise something beyond

these to draw investment in infrastructure to ensure

absolute independence. Today, India ranks ninth in the

civil aviation market and is expected to reach the third

rank by 2024 and for that to happen it is imperative

that public and private sectors join hands. The Kelkar

committee suggested the ‘offset policy’ introduced in

the Defence Procurement Procedure (2009) with the

help of Original Equipment Manufacturers. The above-

mentioned OEMs commonly operate in the auto

industry by a procedure in which a company produces

parts that could be marketed by another company that

is authentic. Lack of established OEMs is one of the

major challenges faced by India in its path to self-

reliance.

Looking at the history of India, it is evident that the

British did very little to establish an industry that is self-

reliant in the aerospace and defence market. The

Hindustan Aviation Limited (HAL) was the private sector

by Walchand Hiralal, formed in 1940 prior to

independence. The set up located in Banglore was

converted into a public sector post-independence and

taken over by the government authorities. The Sino-

Indo war of 1962 and the series of war with Pakistan

projected the necessity of investing in these sectors

and of self-reliance resulting in measures taken to

obtain licensed manufacturing agreements from Russia.

The Transfer of Technology(1964) was done for Mig-21,

which made the lack of ideas and innovation regarding

the sector evident as we adopted the idea of building

to design rather than designing to build.

HAL’s in-house manufacturing gained momentum with

the Light Combat Aircraft (LCA) developed by

Aeronautical Development Agency (ADA) under the

Defence Research and Development Organisation

(DRDO). These being few milestones in history, the

great achievement for India was the export order for

Dhruv Advanced Light Helicopters (ALH) from Ecuador.

HAL aspires to help India achieve self-reliance in design 

A brief history of the sector in India

Government policies

CONTEST >
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The Make-in-India, a great initiative by the Modi

government has helped in improving the infrastructure

and bring home the idea of self-dependence. Aviation

is a major sector out of the twenty-five identified

sectors. Several joint venture agreements with Russia to

build certain aircrafts such as KA226T Kamov

helicopters are the major improvements under this

policy. The availability of a large number of engineers

and ITI diploma holders- the efficient and large number

of human capital India has to offer attracts several

foreign investments. Airbus and Boeing have set up

Research and Development units in Banglore to make

use of the availability of the engineer graduates. This

helps in providing employment opportunities, sharing

of technology and skills, helping us get a step closer

to achieving the dream of self-reliance. Setting up of

MROs can also help in revenue growth.

However, the lack of Tier II and Tier III adds up to the

difficulty in doing business. Changes within the

previously agreed policies of ‘buy and make’ to just

‘buy’ has taken a toll on the very idea of the Make-in-

India initiative. Also, the cancellation of the agreement

on Transfer of Technology between the Dassault

Aviation and HAL has been a setback. It is imperative

that the design, development, and production be

supervised by a single agency, very well suggested by

the Rama Rao committee. The lack of collaborative

efforts between HAL and private sectors has led to

major discomfort, loss of time, and revenue in the

sector.

are done domestically, complex aircraft checks are

outsourced. It is evident that the levied taxes such as

the five percent on aircraft parts, eighteen percent

GST on generic items, and as high as twenty-eight

percent GST on items that are extensively used in the

servicing of aircrafts leading India to lose chance when

it comes to considering the country as a provider for

the MRO. Even after tax rationalization, policy

distortions still remain adding to instability. 

The issue of obtaining an apt location has been one of

the major challenges for MROs in India. The ideal

location would be near airports where there is a full-

time cargo-flow. But the inability to provide a suitable

location makes it difficult. Also, a lack of certified

employees adds to the challenges. All the eight key

MROs in the country have been able to obtain limited

opportunities on high-value works. It is important that

the country realizes that airlines spent about twelve

percent of its cost on maintenance which can boost the

economy provided that we alter our policies and

reationilize taxations support the setting up profitable

MROs that helps in putting a large number of

unemployed human capital into use. 

India’s MRO

Aircraft maintenance, repair and overhaul services are

very crucial in the value chain. With the majority of

MROs located outside India leading huge revenue and

employment loss and delay in delivery, it is inevitable

that government policies are aligned in the best

interest. The change in the tax structures regarding the

maintenance and service is expected to generate

revenue and promote the coming of MROs. The MRO

can be divided into four segments- airframe

maintenance, engine maintenance, component

maintenance, and checks. Though most transit cheks 

CONTEST >
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The draft believes in working towards India’s

indigenous capabilities in the sector of manufacture of

defence and aerospace. The Ministry of Defence has

been very careful regarding the policy changes. The

new draft also emphasizes on the incorporation of

Artificial Intelligence into the sector in order to ensure

world-class standards. 

The policy change includes encouragement for lifetime

support regarding assets through the local

manufacturer, enable faster acquisition of assets,

bringing about a new category called ‘buy’ wherein

the foreign vendor is obliged to have a minimum of fifty

percent indigenous content, enhancement of

indigenous content in all the sectors related to

manufacturing, opening up to Information

Communication Technology in order to attain fast pace

access to new technologies and a devised reward 

 system regarding the local manufacturing approach. It

is observable from the above policies taken by the

Ministry that a strong perspective of self-reliance is

kept forward, an effort to convert the country into a

manufacturing hub for OEMs. The following policies

would also push OEMs to set up manufacturing

facilities in the country and partnering with local supply

chains on a useful scale. This should help in taking up

the Transfer of Technology benefits. These policy

reversals are said to strengthen the ideals of the Make-

in-India initiative and to help it achieve its true meaning

with a futuristic and ambitious sector of aerospace and

defence. These are to be considered as stepping

stones towards achieving the major goal of India

becoming the biggest exporter in this sector someday

soon.

ambitious GDP of twenty-five percent, enabling

economic growth and generating employment

opportunities. With air travel gaining popularity and

private companies placing large orders, infrastructural

development domestically is uncompromisable. Also,

countries across the globe are investing majorly in the

defence sector to equip themselves ready for

circumstances, paving the way to large opportunities in

export. Technical teachings in educational aspects and

incentivised Research and development can help

broaden the academic aspects and bringing in

indigenous technological developments that can

attract private sectors to play an active role in the

industry. 

To achieve the status of ‘global-player’ India needs to

push the boundaries of privatisation and ensure its

maximum efficacy as it is considered accountable and

promising. Adopting and strategising techniques

personal for the sector can help it boom in the growth-

curve. As a concluding statement, it is imperative that

India observes the learnings of other self-reliant key

players int the sector and pushes towards achieving the

same, keeping in mind that the ‘sky is not the limit’

while strategising to attain the ambitious goals set forth

for itself.

Manufacturing and policy changes

Conclusion

India today is definitely on the right path of achieving

self-reliance in the aerospace and defence industry

with initiatives to draw in investments from within and

abroad. A complete focus on human capital that is an

available surplus in the country can make the process

easier. The sector is a promise in achieving an 
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Our nation has experienced substantial growth in

aerospace and defence sectors in the preceding years.

The aeronautical activities began in about 60 years past

from now and has hiked commercially as well. Initially,

HAL (Hindustan Aeronautical Limited) was one of the

first pioneer that served the country with aircrafts and

its services. In the past 50 years, the aerospace activity

has developed multi-dimensional and multi-

phenomenal aspects as well including Society for

Indian Aerospace and Technologies Industries (SIATI),

Light Combat Aircraft (LCA), Integrated Missile

Development Programme (PRITHVI, AGNI, TRUSHUL)

and also Unmanned Air Vehicles, (NISHANT,

LAKSHYA), Augmented Satellite Launch Vehicles

(ASLV) etc. The chief player in the defence sector is

DRDO wherein major products and services includes

Missiles, Radars, Avionics, EW suites etc falling into

Subsystems manufacture, design, R&D Capabilities.

A Condensed Enchiridion to

Aerospace and Defence in India

Design- An Evolving Delineation

Portrayal 

When we deal with the matter of self-reliance,

sweeping contenders in the designing arena are viz,  

• HAL is outlined with Advanced Light Helicopter, Su-

30 MKI, plus advancing projects include Intermediate

Jet Trainer (IJT), Light combat helicopter (LCH),

Weaponization of Advanced Light Helicopter (ALH),

Tejas-Light Combat Aircraft.

• ISRO captivates with largest constellation of

domestic communication satellites acknowledged as

Indian National Satellite System (INSAT), Indian Remote

Sensing (IRS), Village Resource Centres (VRCs), Polar

Satellite Launch Vehicle (PSLV) and Geo-synchronous 

Satellite Launch Vehicle (GSLV), categorising into the

civilian scientific segments.

• DRDO comprises of projects recognised as- Design

and development of Bio-potential signal analysis

system for control of mobility assistive device, Design

and development on Non-invasive, multimodal

neuromodulator device studies on feasibility, safety &

defence application, Design and development of

natural hepato protective churnam for army personnel

working in extreme conditions, Design and

development of cold plasma based portable water

treatment unit for armed forces in difficult conditions.

Article 2 (Runner-up):

Self-reliant India in Aerospace and Defence
Ms. AYACHI MISHRA, 2nd Year 

Bachelors in Aerospace Engineering

Chandigarh University

The bygone years has seen the advancement of the

domestic aerospace manufacturing of local aircrafts,

helicopters and other aerospace products principally

limited to the government-owned entities like HAL,

NAL, ISRO etc. but the turn of this period witnessed a

combative progress of the private industry

participation, supported by large corporate lines such

as Tata, Mahindra, L&T and Godrej. These

establishments have made an efficacious entry into the

aerospace industry based on their aspects of

engineering expertise and adroitness acquired in

industry subdivisions. Various types of metallic, non-

metallic and composite parts for engines, aero

structures, airplane interiors, space programs etc is

encompassed within Ancillary manufacturers of

aerospace components and assemblies. Institution like

the Airbus Engineering Centre located in Bangalore

performs operations in manufacturing design tools for

aircraft added to the simulation tools for inspecting

stress, strain and material attributes.

Manufacturing- Components,

Subsystems, OEMs, Fabrication,

Assembling &c
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MRO activities comes to the scene at the last of value

chain analysis for the Aerospace Industry. The sub-

portions of the MRO comprise of:

• Engine MRO 

• Airframe MRO services 

• Components MRO services

• Line maintenance

HAL provides the MRO utilities to Indian Air Force while

MRO for civilian airliners is offered by company such as

Air India/ Boeing constituting of services for Air India

fleet. Tejas Aerospace institution in ties with HAL, NAL

and ISRO also lay out MRO services. HAMCO and Air

Works Engineering also come up in the list of providing

MRO facilities for the assembled aircrafts. As of the

year 2019, (It was predicted that) Indian corporations

without the assistance of foreign partners would have

proven to dominate the aerospace MRO service

industry added to the factor that it would have been

emerged as the leading hub in the entire Asia offering

the MRO mend. 

Additional aircraft companies like Snecma HAL have

established its R&D centres concentrating on the

growth of aircraft components. A current fad of Public-

Private-Partnerships (PPP) has arisen in respect to

which private Indian businesses like Mahindra &

Mahindra are collaborating with government bodies

such as NAL for the joint production of aircrafts. DRDO

and Bharat Electronics Limited (BHEL) have started

working on projects to develop Unmanned Aerial

Vehicles (UAV) as well giving an upper hand to

manufacturing arena of the nation which thereby fosters

the “self-reliant” factor. Department of Science and

Technology (DST) is also having a keen focus towards

the buildout of new composites for the aircraft

manufacturing.

MRO- Maintenance, Repair and

Operations- A transcript on

sustentation, fettle and manoeuvre of

Indian aerospace and defence

endeavours

Conclusion and Contemplation

[NOTE: THE CONCLUSION AND CONTEMPLATION

PROVIDED BELOW IS AS PER THE AUTHOR’S VIEW

AND HAS BEEN YIELDED IN THE AUTHOR’S OWN

WORDS.]

 

I believe that our country has travelled a long length in

the defence and aerospace path and there are still

more milestones set up in the near future. Since our

nation has sufficient favourable factors elevating the

field and its segments, I have the faith that our country

can be one of the leading nations with well equipped,

formulated and sustainable provision and potential in

the aerospace and defence divisions. We need to

seek for inventions, innovations and incredibility that

would help us to have the race run long. Patents

getting filed and having junior level innovative camps

and workshops can also aid to stimulate the brain with

ideas and new hypothesis.
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Aero India exhibition is organized every alternate year. It is one of the major
exhibition for aerospace and defence industries with a public air show. It
enables industry professional to gain market insights, announce new
developments and gain media coverage. Aero India offers a unique platform
to international aviation sector to bolster business.

Aero India 2021 is the 13th edition of Aero India being organised at Bengaluru,
Karnataka from 03-07 February 2021. Aero India 2021 provides opportunity to
demonstrate products to the potential customer and investors. 

In Aero India 2021 Exhibitors are likely to showcase their products using latest
technologies to the potential customers. This is an important international
event likely to be attended by thousands of business visitors and lakh general
visitors.

www.aeroindia.gov.in
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