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Narendra Modi, Prime Minister of India with Rodrigo Duterte President of Philippines.

India, Philippines expand
ties with defence deals
In a landmark development,
the two Asian nations have
signed an agreement worth
US Dollars 375 million for
the BrahMos missile system.
It is among the first military
exports by India involving
the Indo-Russian BrahMos
missiles and launchers. ADAS
2022 is expected to take the
India-Philippines relations to a
new level

I

ndia and Philippines have enjoyed
warm relations in various areas and
the recent agreements in the defence
sector have strengthened these ties.
After diplomatic contact was established
in 1949, India maintains an embassy in
Manila, while the Philippines diplomatic
mission in India is located in New Delhi.
A Treaty of Friendship was soon signed
between the Philippines and India on July
11, 1952.
Giving a boost to the bilateral relations,
India’s External Affairs Minister S
Jaishankar held discussions with Secretary
of Foreign Affairs of the Philippines
Teodoro L Locsin on his first visit to the
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Southeast Asian country during early
2022. Department of Foreign Affairs of
the Philippines tweeted before the meeting
that, "Secretary @teddyboylocsin and
Minister @DrSJaishankar are expected to
discuss the current robust ties between PH
and India as well as future directions of
bilateral relations.”
Subsequently, the two officials discussed
health and security, as well as other
regional and global matters of mutual
interest. India’s Ministry of External Affairs
(MEA) said the two ministers reviewed
developments in bilateral relations since
the meeting of the joint commission on
bilateral cooperation in the virtual format
in November 2020. The MEA said regional
and international issues of mutual interest
were also discussed. The visit imparted
further momentum to bilateral relations
with India’s key partners in the IndoPacific, Australia, and the Philippines,
which is also a leading member of ASEAN,
it said.
"We are entering a new phase of our
partnership. Its basis is the mutuality
of national security and development
aspirations. Our conversation covered
a range of issues dealing with both," Dr
Jaishankar tweeted.
Earlier, Indian Prime Minister Narendra
Modi paid a historic visit to the Philippines

in 2017. It was the first by an Indian Prime
Minister to the country in 36 years.
BrahMos deal
Among the major developments in the
India-Philippines relations is the signing of
a US Dollars 375 million BrahMos deal this
year. It is one of the first military exports by
India involving the Indo-Russian BrahMos
missiles and launchers to the Phillipines
Navy. The deal is expected to improve
Philippines naval warfare capabilities at a
time when Beijing is building up its military
presence on the islands in the South
China Sea which is close to Manila. The
Philippines Navy will receive the first of
these missiles by the end of 2022.
Announcing the signing of the
agreement, India’s defence ministry said
the contract is an important step forward
in the policy of promoting responsible
defence exports. "BrahMos Aerospace
Private Limited (BAPL) signed a contract
with the Department of National Defence
of the Republic of Philippines for supply
of Shore Based Anti-Ship Missile System
to the Philippines. The BAPL is a joint
venture company of the Defence Research
and Development Organisation,” a
spokesperson said.
There is a potential for increasing the sale
of more BrahMos systems to Philippines

diplomats from both sides, including those
associated with the BrahMos project, were
also present. The Notice of Award was
communicated to the BrahMos officials
by the Philippines' Department of National
Defence, following which BrahMos
officials travelled to Manila to conclude
the formal contract.
The notice was signed in December,
2021 in which the Philippines approved
the contract for the purchase of the missile
system from India.
Helicopter programme
Meanwhile, India is also pushing for the
sales of Dhruv Advanced Light Helicopters
(ALH) and Dornier 228 aircraft to the
Philippines. As part of the proposed
deal, the maritime variant of Dhruv ALH
will be equipped with maritime policing
capabilities and standard ALH will be
transformed into Dhruv Maritime Role
(MR) variant. The helicopter contract with
the Philippines would be worth around Rs
3,000 crore.

itself and that the contract includes training
of the firing and maintenance crew for the
missiles, said officials. The missile system
will be delivered to the Philippines within
the stipulated timeframe.
"India's quest to become a major defence
exporter to reach the US Dollars 5 billion
target and to realise Prime Minister's

dream, has got a major push with the
BrahMos contract," a former official with
BrahMos said.
Philippines Defence Minister Delfin
Lorenzana attended the signing ceremony
and the conference to conclude the
contract that will upgrade India's defence
ties with SE Asia to the next level. Senior

ADAS participation
India would also have a significant
presence at the upcoming Asian Defense
and Security (ADAS) 2022 in Manila.
Participants from India include Hindustan
Aeronautics Limited (HAL), BrahMos and
L&T, among others. With India promoting
its ALH, the helicopter would be displayed
during the event.

Liebherr and HAL sign MOU
Hindustan Aeronautics Limited (HAL) and Liebherr signed a Memorandum
of Understanding that lays the basis for future strategic cooperations in the
field of on-board systems for HAL’s current and future aircraft programs.

W

Arup Chatterjee, Board Member and Director Engineering and R&D of HAL, and
Nicolas Bonleux, Managing Director and Chief Commercial Officer of LiebherrAerospace & Transportation SAS, shake hands after the signature of the MoU.

ithin the frame of the
agreement, Indian aircraft
manufacturer
HAL
and
OEM Liebherr-Aerospace will cooperate
to identify and define the best solutions
for HAL’s fixed-wing and rotary-wing
aircraft in landing gears, actuation, air
management, and power conversion
systems.
This Memorandum of Understanding is
a great additional step in the collaboration
between HAL and Liebherr that dates
back several decades. Together with the
strengthening of Liebherr-Aerospace’s
presence in India, the signature of the
contract will enable the acceleration of
additional joint projects between HAL and
Liebherr.
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DRDO to Boost its Defence
Exports at ADAS-2022
Representing India at the ‘Asian Defense & Security Exhibition (ADAS) 2022’ at Manila,
Philippines during 27-29 April 2022, the Defence Research and Development Organisation
(DRDO) will showcase many of its indigenously designed and developed systems which
have passed stringent battle worthiness trials. The DRDO aims to give a fillip to its defence
export prospects at ADAS-2022. Dr G Satheesh Reddy, Secretary Department of Defence
Research and Development (DDR&D) and Chairman DRDO wishes grand success to the
event in continuing the legacy of India-Philippines defence relations, opening new arenas
for future collaborations, and finding new markets for DRDO products.

T

Dr G Satheesh Reddy
Secretary DDR&D & Chairman DRDO
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he
Defence
Research
and
Development
Organisation
(DRDO), the premier research
agency of India has been developing
many critical technologies, products and
systems that are required for the armed
forces. The DRDO works in several critical
and strategic technology areas which
include naval and aeronautical systems,
armaments, combat engineering systems,
missiles, electronics and communications
systems, life sciences, microelectronic
devices, computational systems and
materials.
The DRDO is developing futuristic
technologies related to hypersonic
vehicles,
quantum
technologies,
asymmetric technologies, AI-based and
cognitive defence systems and smart
materials etc. The DRDO has developed
various products in the category of airto-air, surface-to-air, surface-to-surface,
air-to-ground, anti-tank missile, antiradiation missile, air defence systems,
MBRL system, various bombs, underwater
weapons, radar, sonar, EW system,
anti-drone systems and many other
defence systems based on contemporary
technologies.
After the systems developed by the
DRDO are trial-evaluated and accepted
by the users, the technologies are
transferred to production agencies for

mass manufacture and supply. Indigenous
technologies developed by the DRDO are
available for transfer to Indian industry.
The process for the transfer of indigenous
technologies has been promulgated and
the detailed guidelines are available on the
DRDO website for reference and benefit
of the defence industry.
The
DRDO
is
instrumental
in
accelerating defence exports from India.

While procedures for exports are being
streamlined by the Ministry of Defence
(MoD), the DRDO has provided the
impetus in the form of the compendium
on ‘DRDO Products for Export’ which
provides handy information regarding
export-related products developed by
the apex defence research organisation.
The DRDO is collaborating with Indian
Industry, research organisations, academia

and also working on collaborations with
international research organisations.
Today, more than 1800 Indian industry
partners have joined hands with the DRDO
in the delivery of components, subsystems,
systems, platforms and technologies for
the Indian Armed Forces. Many industries
have achieved the capability and capacity
to become lead system integrators. The
Indian defence industry has become part
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of the global supply chain and have started
export of DRDO-developed systems to
friendly countries.
Based on technologies developed by
the DRDO, major systems/ products are
inducted into services. After receiving
necessary approvals from the MoD, these
systems are ordered to be manufactured
by the industry or public sector units. To
name a few major systems developed and
now being manufactured in the country
there are Light Combat Aircraft (LCA)
Tejas, Long Range Surface to Air Missile
(LR-SAM), Surface-to-Surface Missile
System, Electronic Warfare System Shakti,
Hull-Mounted Sonar- New Generation,
Varunastra
Torpedo,
Commander’s
Thermal Imaging Sight for T-90, NBC
Protection System for BMP 2/2K, Low
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Level Light Weight Radar Mk-II, Multi
Mission Maritime Aircraft, Akash Weapon
System, 7 Ton Heavy Drop System,
Electro-Optical Fire Control System for
Naval Ships, Mareech- Anti Torpedo
Decoy System, Abhay Sonar, Near
Field Acoustic Characterization System
(NACS), Advanced Indigenous Distress
Sonar System (AIDSS) for Submarine and
Advance Towed Artillery Gun System
(ATAGS).
The DRDO is participating in the ‘Asian
Defense & Security Exhibition (ADAS)
2022’ at Manila, Philippines during 2729 April 2022. Various systems which
are developed by the DRDO have passed
stringent battle worthiness trials. Some
of these are being showcased in this
exhibition. Products being displayed at

the DRDO pavilion during the event
are Beyond Visual Range Air to Air
Missile (BVRAAM) ‘Astra’, Anti-Tank
Guided Missile (ATGM)-Nag, Helina and
MPATGM, Surface to Air Missile (SAM)
‘Akash’, Advanced Towed Artillery Gun
System (ATAGS), Arjun Main Battle Tank
MK-1A, Multi Barrel Rocket LauncherPinaka, and very Short Range Air Defence
System- VSHORADS.
Dr G Satheesh Reddy, Secretary
Department of Defence Research and
Development (DDR&D) and Chairman
DRDO wishes grand success to ADAS2022 in continuing the legacy of IndiaPhilippines defence relations, opening
new arenas for future collaborations, and
finding new markets for DRDO products.

IAI to showcase Advanced
Defence Systems in ADAS

I

srael Aerospace Industries (IAI) will
exhibit its advanced technological
capabilities
at
ADAS
Defence
exhibition in Manila, Philippines from 2729th April. The event will provide IAI with
an opportunity to showcase its state-ofthe-art technologies to the Philippines and
expand collaborations with regional and
global partners.
IAI will showcase its advanced naval
capabilities, highlighting its Systems of
Systems approach. On display will be the
Barak MX Air and Missile Defense System,
IAI’s integrated solution for aerial threats.
In addition, IAI will showcase its longrange multi-role surveillance solution,
Special-Mission Aircraft, as well as unique
UAS capabilities with the ThunderB VTOL,

developed by IAI subsidiary BlueBird Aero
Structures. As a pioneer in of loitering
munitions, IAI will display the advanced
tactical Mini Harpy alongside the LORA
precision strike missile. A wide range of
other defense products will be showcased,
as well.
IAI’s BARAK MX Air and Missile Defense
System employs area defense to intercept
aircraft, missiles, or drones at various
ranges, the Barak MX family of weapons
extends the defensive coverage across the
entire task force by combining multiple
vessels carrying the BARAK systems into
an integrated defense network. Users
can also network their offensive weapons
across a task force to achieve scalable and
optimized effects. These capabilities could

include a range of IAI-made weapons,
including long-range missiles, loitering
weapons, or precision-guided missiles with
wide variety of homing capabilities.
IAI’s ThunderB VTOL, developed by IAI
subsidiary BlueBird, is a fixed-wing UAS
offering high operational flexibility and
combining the advantages of a fixed-wing
UAS with the benefits of a multi-copter.
As fixed-wing platform, it offers extended
endurance, high-speed operation in harsh
environments, large area coverage, silent
operation, and ability to perform safe
landing. As a multi-rotor platform, it has
the ability to take off and perform a soft
and accurate landing in small and limited
areas, such as on ships in mid-sea, small
forest clearings or flat rooftops in urban
areas. The VTOL can also hover over an
area of interest when needed, without
the logistical footprint required to support
the takeoff and landing of small tactical
fixed-wing platforms. These innovative
and versatile systems are designed to
conduct covert, real-time, “over-the-hill”
or extended range operations, in day-andnight, collecting Intelligence, Surveillance,
Target Acquisition and Reconnaissance
(ISTAR), provide rapid tactical mapping on
demand (TMOD), through GPS marked,
High-Definition (HD) photogrammetric
video processing.
As the pioneer behind loitering
munitions, IAI will also exhibit its cuttingedge LMs. IAI’s Mini Harpy loitering
munition is a tactical platform that uses
electric propulsion to gain stealth and
agility. The Mini Harpy is the first and only
loitering munition equipped with a multispectral RF and EO seeker, enabling it to
cover the entire hemisphere with its RF
sensor. As the RF sensor profiles suspected
targets’ spectral signature, it points to the
onboard EO/IR sensor to investigate the
most critical targets.
Leveraging cutting-edge technologies
and innovation, and backed by decades
of experience developing and fielding
integrated naval suites, sensors, and
combat systems, IAI’s innovative naval,
land, and air defense systems give the
solution to find and decisively defeat
threats under the most challenging
conditions.
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ITTC: Beyond Operational Training

T

he International Tactical Training
Centre (ITTC), an elite facility in
Canada, provides training solutions
to fill individual military gaps. Air arms are
replacing their fleets of strike fighters as
existing aircraft technology grows obsolete
and NATO partners are upgrading their
capability for aerial warfare. Militaries
must realise that tactical training has also
evolved beyond the operational training
provided by fighter jet manufacturers.
After spending the major portion of
budget on fighter jet acquisition, militaries
require cost-effective and customized
training for their specific application.
The strategic training needs analysis
conducted at ITTC for each individual
customer, allows ITTC’s experts to
recommend training solutions that take
advantage of downloading training from
front line fighters to lower cost trainers.
ITTC also takes advantage of ground
based simulation (GBTS) to enhance
flying sorties and offload some training
content, ultimately resulting in lower
training costs while not sacrificing training
quality. Budget is an issue for all military
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organisations and often the industry
supplied aircraft operational training
is offered as part of a large acquisition
package. The training offered by OEMs
is usually at a fixed location conducted
with high-fidelity simulation and highcost courseware and these training
bundles are developed on a large scale
and with high overhead cost. Programme
development results in an immense cost
for the customer, effectively pricing many
militaries out of this training option.
The customized training offered at
ITTC takes advantage of off-the-shelf
solutions for simulation and tactical
scenario development. Accessible options
are offered at a much lower cost than
manufacturer-provided training resources.
These training solutions, especially in the
boom of simulation, virtual reality and
mixed reality, can very accurately mimic
or, in some cases, outperform traditional
training programmes.
Another contributor to lower cost training
is training value. Most industry provided
training solutions are produced on a
large scale and therefore lack flexibility.

As a result, customers receive a bundle
of prepackaged training with little ability
to achieve specific goals and objectives.
These generic packages increase the cost
of training because the customer is forced
to pay for a package of training that does
not completely satisfy their requirements.
“The greatest strength of ITTC is
innovative and technologically advanced
training solutions catered to the specific
individual needs of the customer” says
Brendan Pierce, ITTC Head of Training.
ITTC customized training programmes
are specific to geostrategic threats and
assets to keep pilots effective and lethal in
the face of evolving risk. Graduates, from
over 25 countries, have trained in Canada
and/or their countries and ITTC is the only
private entity in the world to offer this
high-level military training. With tailored
course content, small instructor to student
ratios and experienced expert instructors,
it is evident why ITTC continues to be the
choice for tactical training.
Fighter Lead-In Training (FLIT) delivers
21st century air power capability focusing
on student flying ability, situational

awareness, and tactical ability. FLIT
includes the Jet Conversion Training
Stage, a Tactical Weapons phase, and an
Advanced Tactical Stage. Other topflight
programmes include Fighter Weapons
Instructor Course (FWIC), Joint Terminal
Attack Controller (JTAC), Electronic
Warfare, Combat Search and Rescue
(CSAR), NVG, Ship/Helicopter Operating
Limits and multiple Advanced Weapons
and Tactics courses.
ITTC accomplishes training objectives
through its Advanced Aircraft Simulation
Centre (AASC). Simulators feature high
definition 4K displays that are networked
allowing mixed fighter force missions and
air combat maneuvering instrumentation
(ACMI) that allows for full playback
capability. Live Virtual Constructive
Training (LVCT) enables pilots to interact
with simulated friendly and enemy forces
in high risk, high demand air spaces. The

H

simulator centre uses four F-35A domed
simulators that can also replicate F-35B
in addition to four F/A-18E/F domes.
Other state-of-the-art learning tools are
four F-16C, a multi-role rotary-wing,
and numerous other simulators to build
a strong foundation for combat capable
graduates.
Ultimately, ITTC teaches students to
safely fly complex missions that are

relevant to the needs of individual air arms
requirements. With unchallenged success
in delivering cost-effective, tailored
programmes to date, the International
Tactical Training Centre provides fighter
pilots with the tactical skills to effectively
thrive in current and future battlespace.
www.ittc-canada.com
Visit our booth in the Canada section
- 1524

HAL Pays Highest Dividend to GOI

AL paid the second interim
dividend of Rs. 653.36 crores
for the FY 2021-22 to the
Government of India.
The dividend cheque was handed over
to the Defence Minister, Rajnath Singh
by R. Madhavan, CMD, HAL and C.
B. Ananthakrishnan, Director (Finance),
HAL in the presence of Dr. Ajay Kumar,
Defence Secretary in New Delhi. The

Company had declared the second interim
dividend of Rs. 26/- per equity share of
Rs. 10/- each amounting to Rs. 869.41
crores on February 10, 2022, in addition
to the first interim dividend of Rs. 14/- per
equity share of Rs. 10/- each amounting
to Rs. 468.14 crores earlier declared on
November 11, 2021, total amounting to
Rs. 1337.55 crores which included GoI
share of Rs. 1005.17 crores.

“It is the highest dividend declared by
the Company after listing of its shares on
the Stock Exchange(s) and is more than
what has been prescribed under DPE
guidelines”, says R. Madhavan.
Sanjay Jaju, AS (DP), Chandraker Bharti,
JS (Aero), MoD and Alok Verma, Director
(HR), HAL were also present on the
occasion.
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Successful high-altitude flight-test of
Anti-Tank Guided Missile ‘HELINA’

A

s part of the ongoing user
validation trials, indigenouslydeveloped Anti-Tank Guided
Missile ‘HELINA’ was again successfully
flight-tested from Advanced Light
Helicopter on April 12, 2022. Teams of
Indian Air Force and Indian Army, along
with Defence Research and Development

Organisation (DRDO), conducted the
trial at the high-altitude range. This is the
second successful flight-test in successive
days.
The second trial was carried out for
different range and altitude. As per the
plan, the missile engaged the simulated
tank target accurately. The trials were

witnessed by senior Army Commanders
and scientists of DRDO. With the flighttest, consistent performance of the
complete system, including Imaging InfraRed Seeker, has been established, which
will enable the induction of the ‘Helina’
into the Armed Forces. Earlier, validation
trials of the ‘Helina’ were conducted at
Pokhran in Rajasthan, which proved the
efficacy of the missile in desert ranges.
‘Helina’ is the third generation, fire and
forget Anti-Tank Guided Missile that can
engage targets both in direct hit mode as
well as top attack mode. The system has
all-weather day and night capability and
can defeat battle tanks with conventional
armour as well as with explosive reactive
armour.

BEL achieves record turnover
of Rs. 15000 Crores

Anandi Ramalingam
CMD,BEL

N

avratna Defence PSU Bharat
Electronics Limited (BEL) has
achieved a turnover of about
Rs.15000 Cr (Provisional & Unaudited),
during the Financial Year 2021-22,
against the previous year’s turnover of
Rs. 13,818 Cr, despite challenges posed
by the COVID-19 pandemic and global
semiconductors shortage.
BEL’s Order Book as on April 1, 2022, is
around Rs. 57000 Cr. In the year 202122, BEL secured significant orders worth
(approx.) Rs.18000 Cr. Some of the major
orders acquired during the year were
Avionics Pack for Light Combat Aircraft
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(LCA), Advanced Electronic Warfare
Suite for Fighter Aircraft, Instrumented
Electronic Warfare Range (IEWR),
Electronic Voting Machine (EVM) & Voter
Verifiable Paper Audit Trail (VVPAT),
Cdr TI- T90 Tank, COMINT System,
Radar Warning Receiver (RWR) & Missile
Approach Warning System (MAWS) for
C-295 Programme, Electronic Gun, IoT
Gateway, etc.
Some of the flagship projects executed
during FY 2021-22 were Missile
Systems (Air Defence Weapon System &
LRSAM), Command & Control Systems,
Communication and Encryption products,
various Sonars, Electro-optic Systems, Fire
Control Systems, Gun Upgrades, various
Radars, Electronic Warfare Systems,
Coastal Surveillance System, Un-manned
Systems, Home Land Security Systems,
Smart City projects, K-FON, Medical
Electronics, etc.
BEL achieved Export sales of around US$
32.26 Million during FY 2021-22. Major
products exported included Coastal
Surveillance
System,
Trans-Receive
(TR) Modules, EO-IR Payload System,
Compact
Multi-Purpose
Advanced

Stabilization System (EOS CoMPASS),
Solar Hybrid Power Plant, Data Link,
Electro-Mechanical parts, Low Band
Receivers (LBREC), Medical Electronics,
Spares for Radars, etc.
BEL’s Chairman & Managing Director,
Anandi Ramalingam, said: “Realising our
country’s goal of achieving Atmanirbhar
Bharat is of paramount importance.
BEL will make concerted efforts to
achieve self-reliance through Make in
India initiatives, indigenisation, import
substitution, outsourcing to Indian private
industry and enhanced thrust on MSME
and GeM procurement. The Company is
all set to expand its wings and increase
its global footprints by making all-out
efforts to tap new markets across the
globe. BEL will continue to explore
new growth opportunities through
diversification, capability enhancement
and competitiveness, modernisation,
etc. BEL has ventured into new potential
businesses such as Arms & Ammunition,
Medical Electronic Devices, Unmanned
System Platforms, etc., and is poised
to make significant headway in these
segments in the years to come.”

HAL Hands Over Gaganyaan
Hardware to ISRO

H

AL has and will continue to
play a significant role in India’s
current and future space
program including the Gaganyaan
manned mission to space, given the skills

and knowledge base within the company
said S. Somanath, Chairman ISRO.
He identified indigenisation and cost
reduction as major challenges in the space
missions and said apart from HAL private

players will have a role in achieving these
goals.
He was speaking at the handing over
function of the First set of Gaganyaan
Hardware by HAL to ISRO and at the
inauguration of HAL’s PS2/GS2 stage
integration facility here today. HAL also
handed over 150th Make Satellite Bust
Shelter on this occasion.
R Madhavan, CMD, HAL recalled HAL’s
long association with ISRO for over 40
years, and said HAL is well poised to play
a bigger role in the integration activities
related to the launch vehicles. “We will
continue to be a reliable partner of ISRO
with dedication, devotion and zeal”, he
added.
The PS2 stage is the second stage
of PSLV launch vehicle in which earth
storable propellants are used for
propulsion.
HAL also handed over 150th Make
Satellite Bus Structure on this occasion.

IAI and DRDO Completed Series of MRSAM
Air & Missile Defense System Trials
The trials included a series of four MRSAM interceptions – two by the land-based MRSAM
system, and two by the naval-based MRSAM system, operated from Indian Navy ships

Boaz Levy
CEO,IAI

I

srael Aerospace Industries (IAI),
together with India’s Defense
Research
and
Development
Organization
(DRDO),
successfully
completed a series of trials that resulted
in four successful interceptions by the
jointly-developed MRSAM Air and

Missile Defense System. The interceptions
were carried out in an operational setting
against various scenarios, at different
interception ranges, interception heights
and challenging angles. The systems were
operated by India’s Air Force and Navy,
alongside DRDO and IAI engineers.
The MRSAM provides an integrative
solution that includes an advanced, fully
digital Phased Array Radar, a command
and control center, mobile launchers,
and highly energetic interceptors with
advanced RF Seeker. The system was
tested in India by both Israeli and Indian
officers together with engineers and
experts. The overall system as well as
all the system components satisfied the
customer’s expectations. As part of the
trial, two interceptors were launched
from a portable land-based system and
two others from a naval-based system,
operated from Indian Navy ships. The
threats were detected by the system’s

radar, acquired by the interceptor,
and successfully intercepted. All the
system components completed the trial
successfully, as planned.
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DRDO successfully
flight-tests Solid
Fuel Ducted Ramjet technology
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D

efence Research and Development Organisation (DRDO) successfully flight
tested Solid Fuel Ducted Ramjet (SFDR) booster at the Integrated Test Range
(ITR), Chandipur off the coast of Odisha.The test successfully demonstrated
the reliable functioning of all critical components involved in the complex missile system
and met all the mission objectives.The SFDR-based propulsion enables the missile to
intercept aerial threats at very long range at supersonic speeds. The performance of the
system has been confirmed from the data captured by a number of range instruments
like Telemetry, Radar and Electro Optical Tracking Systems deployed by ITR. The SFDR
has been developed by Defence Research and Development Laboratory, Hyderabad in
collaboration with other DRDO laboratories such as Research Centre Imarat, Hyderabad
and High Energy Materials Research Laboratory, Pune.
Defence Minister Rajnath Singh has congratulated DRDO for the successful trial of
SFDR. He termed it as an important milestone towards development of critical missile
technologies in the country. Complimenting the teams involved in design, development
and testing, Secretary, Department of Defence R&D and Chairman DRDO Dr G
Satheesh Reddy said, with the successful trial of SFDR, the range of air-to-air missiles
can be enhanced.
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Aeronautical Society of India Building, Suranjandas Road,
Off Old Madras Road,Bangalore 560075, Karnataka.
Printed at Rashtrotthana Mudranalaya, 19/1, K.G.Nagar, Bangalore-19.

BEL pays Rs. 186 Cr.
Interim Dividend

B

Anandi Ramalingam, Chairman & Managing Director, BEL, along with M V Raja
Sekhar, Director (R&D), BEL, and Manoj Kumar, Executive Director (National Marketing),
BEL, presenting the second Interim Dividend cheque for Rs. 186.89 Cr. to the Defence
Minister, Rajnath Singh.(Left to Right) Anurag Bajpai, Joint Secretary (P&C), Dr Ajay
Kumar, Defence Secretary, and Sanjay Jaju, Additional Secretary (DP) also seen.

I

harat Electronics Ltd (BEL), a
Navratna Defence PSU, has paid
Interim Dividend of 150% on
its paid-up capital to the Government of
India for the Financial Year 2021-22.
Anandi Ramalingam, Chairman &
Managing Director, BEL, presented the
second Interim Dividend cheque of Rs.
186,89,60,967/-, payable on the shares
held by the President of India, to the
Defence Minister, Rajnath Singh, at New
Delhi on March 31. BEL has declared
150% percent as Second Interim Dividend
(Rs. 1.50/- per share) to its shareholders
for the financial year 2021-22. This is the
19th consecutive year that BEL is paying
Interim Dividend. BEL has paid a total
dividend of 400% on its paid-up capital
for the financial year 2020-21.

IAI Supplied Air Defense & Surveillance
Radar to the Czech Republic

srael Aerospace Industries (IAI) has
supplied the Czech Republic, via
its Czech partners RETIA and VTU,
with the first air defense Multi-Mission
Radar (MMR), as part of a deal signed
in December 2019 by the Ministries of
Defense of both the Czech Republic and
Israel. The radar, which is operational
and combat-proven in Israel, provides
both surveillance and defense capabilities
to customers around the world, and is
integrative with NATO systems. The radar
detects and classifies threats, and supplies
weapons systems with the data necessary

to neutralize a number of those threats
simultaneously. Thanks to the system’s
advanced tracking capabilities, the radar
provides situational awareness which is
both precise and reliable, and includes
the detection and identification of targets
having low signatures.
The MMR can deal simultaneously
with multiple missions – including air
defense against aircraft, UAVs and drones,
artillery against varied enemy targets,
and the identification and location of
rocket launches, enemy artillery, and
mortars, while locating both the launch

and expected hit position, and controlling
intercepting missiles launched against
these threats. The MMR is the ‘brain’ of
Israel’s Barak MX Air and Missile Defense
System, the Iron Dome, and David’s Sling,
and to date over 150 such systems have
been sold to customers around the world.
Yoav Tourgeman, IAI VP and ELTA CEO,
said: “Working together with our local
Czech partners, IAI is proud to supply
the Czech Ministry of Defense with
these advanced radar systems on time
and according to the project schedule.
Despite the challenges of the last two
years during the COVID-19 pandemic,
the project teams, in both Israel and the
Czech Republic, were able to cooperate
successfully while remaining committed to
the aim of joint production. The advanced
radar that has now been supplied to the
Czech Republic is able to simultaneously
identify and classify hundreds of targets,
perform identification of unmanned
platforms, missiles, rockets and other new
threats in the operational area. We believe
that the system’s ability to integrate with
NATO systems will bring about a new era
of operations for the Czech Ministry of
Defense.”
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Pinaka Mk-I (Enhanced) Rocket System
and Pinaka ADM successfully flight-tested

P

inaka Mk-I (Enhanced) Rocket
System
(EPRS)
and
Pinaka
Area Denial Munition (ADM)
rocket systems have been successfully
flight-tested by Defence Research and
Development Organisation (DRDO) and
Indian Army at Pokhran Firing Ranges.
A total of 24 EPRS rockets were fired for
different ranges. Required accuracy and
consistency was achieved by the rockets
meeting all trial objectives satisfactorily.

With these trails, the initial phase of
technology absorption of EPRS by the
industry has successfully been completed
and the industry partners are ready for
user trials/series production of the rocket
system.
The Pinaka rocket system has been
developed by Armament Research
and Development Establishment, Pune
supported by High Energy Materials
Research Laboratory, another Pune-based

laboratory of DRDO.
The EPRS is the upgraded version of
Pinaka variant which has been in service
with the Indian Army for the last decade.
The system has been upgraded with
advanced technologies enhancing the
range to meet the emerging requirements.
After establishing the performance
efficacy of the enhanced range version of
Pinaka, the technology was transferred
to the industries viz. Munitions India
Limited (MIL) and Economic Explosives
Limited Nagpur. Rockets manufactured
by MIL under Transfer of Technology
from DRDO were flight tested during this
campaign. Different variants of munitions
and fuzes which can be used in the Pinaka
rocket system were also successfully test
evaluated in the Pokhran Field Firing
Range.
Secretary Department of Defence R&D
and Chairman DRDO Dr G Satheesh
Reddy has congratulated the teams for
completing the flight trials of new design
rockets based on advanced technologies in
record time.

Lockheed Martin Partners with IAI on Global Air Defense Projects

L

ockheed
Martin
and
Israel
Aerospace
Industries
have
agreed to partner to jointly
promote a Ground Based Air Defense
(GBAD) system centered around the
Lockheed Martin United Kingdom
SkyKeeper and the BARAK MX system.
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As part of the partnership, Lockheed
Martin and IAI will promote their
technological
and
manufacturing
expertise in air defense solutions that
protect military forces and high value
assets from missile threats around the
world. This new cooperation is a direct

result of a MoU signed between the
companies in July 2021 and after a
review of relevant business opportunities.
Scott Arnold, Vice President, Integrated
Air and Missile Defense, Lockheed
Martin Missiles and Fire Control, said:
“We’re looking forward to further
developing our partnership with IAI and
working together to deliver a state-ofthe-art solution designed to address
the critical gap in short and mediumrange ground based air defense.”
Boaz Levy, President and CEO of IAI, said:
“These are the fruits of the cooperation
agreement we recently signed with
Lockheed Martin, the leading defense
contractor in the U.S., and IAI’s steadfast
partner over many years and in various
fields. I am pleased that Lockheed Martin
selected us, and I am certain this reflects
the high mutual esteem existing in both
the technological and business fields
between the two companies. Together we
will continue to lead substantial projects
for our customers around the world.”

GRSE and BRO sign MOU
for supply of Steel Bridges

F

acilitating roadway infrastructure
development in difficult terrains of
India, Garden Reach Shipbuilders
and Engineers Ltd., (GRSE), a Mini Ratna
Category 1 Defence PSU and a leading
warship building company of India, signed
a Memorandum of Understanding (MoU)
with Border Roads Organisation (BRO)
for the fabrication, supply, erection and
launching of first-of-its-kind, 27 doublelane Class 70 modular steel bridges in
border areas.
The two year contract worth Rs. 65
Crore was inked by Director General
Border Roads Organisation,
Lt Gen
Rajeev Chaudhary and Cmde PR Hari, IN
(Retd.), Officiating Chairman & Managing
Director, GRSE, in New Delhi.
These bridges have been designed
in-house by GRSE & all components
have been manufactured with 100%
indigenous raw materials, in line with
India’s Aatmanirbhar Bharat Abhiyaan.
Live load testing had been completed
successfully on the prototype and
connectivity through these bridges shall
be an ideal solution for strategic roadway
infrastructure development in North &

North-East India.
The first bridge of this kind, was
constructed at Flaghill, Dokalam, Sikkim
at an altitude of 11,000 feet under Project
Swastik of the BRO, inaugurated by
Defence Minister Rajnath Singh on 28th
December 2021.
The bridges have a carriageway width of
7.5 meters, permitting plying of two-way
traffic in compliance with specifications
laid down by the National Highways
Authority of India (NHAI). High tensile
steel of Grade E-410 ensures high strength,
long life and low temperature applications.

The galvanized surface finish ensures
easier maintenance and longer service life.
Load Class IRC 70R permits movement
of both Wheeled/ Tracked Vehicles of up
to 100 / 70 MT. The modular concept
ensures easier transportation of bridge
components to remote areas and faster
erection of bridges in a short span of 30
to 45 days. GRSE has delivered more than
5300 Portable Steel Bridges to Indian
Army, Border Road Organisation and
State Governments & exported to friendly
neighbourhood countries including Nepal,
Bhutan, Sri Lanka & Myanmar.

First Made in India Dornier
Aircraft Flight Flagged Off

T

he Minister of Civil Aviation
Jyotiraditya M. Scindia and the
Chief Minister of Arunachal
Pradesh Pema Khandu flagged off the
first flight of Made in India HAL Dornier
Do-228 in a bid to connect airports
and Advanced Landing Grounds (ALGs)

of Northeast India. The flight will be
operational from Dibrugarh in Assam to
Pasighat in Arunachal Pradesh and finally
to Lilabari in Assam.
Alliance Air, a public sector airline
company, had signed a Memorandum of
Understanding (MoU) with Hindustan

Aeronautics Limited (HAL), a Central
Public Sector Unit under Ministry of
Defence to operate Indian made Dornier
aircraft, which is called Hindustan
aircraft. This initiative is in line with the
vision of Prime Minister Narendra Modi
“AtmaNirbhar Bharat”. With this, Alliance
Air becomes the first commercial airline to
fly Indian made aircraft for civil operations.
Speaking on the occasion, Minister
Scindia said, in the last 70 years, 74
airports were developed but in the last
7 years under the visionary leadership of
Prime Minister Narendra Modi, we have
created 66 new airports taking the total to
140 airports operational in the country.
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Wingbox of MC-21 aircraft made of Russian composites
successfully passes crucial stage of static tests

I

rkut
Corporation
(part
of
Rostec’s UAC) and the Central
Aerohydrodynamic Institute (TsAGI)
of the “Zhukovsky Institute” National
Research Center have successfully
completed the crucial stage of static tests
for the wingbox of MC-21 aircraft made of
Russian composite polymer materials. The
test results showed that the actual strength
properties of the product matched the
calculated values.
Aviation safety standards require that
the wingbox has to withstand the design
load during static tests. To find out the
maximum bearing capacity of the wing,
the wingbox was loaded to destruction,
according to the plan. The destruction
occurred at the TsAGI pavilion and under
the load exceeding the calculated value set
according to the existing aviation safety
rules – 1.5 times higher than the maximum
possible load in operation.
The planned destruction of the wingbox
occurred in intentionally created specific
climate conditions: in order to take into
account, the effect of high temperature
on the strength capacity of the composite
material, part of the wing structure was
heated.
“The successful trial confirmed that
the methods for calculating the strength
capacity of composite products are
correct. The experiments prove that the
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wingbox, the main bearing part of the
wing, ensures stability and safety in the
most adverse flight conditions. All planes
under construction will be equipped with
wings made of domestic materials,” said
Yuri Slyusar, UAC General Director.
“Developing civil aviation requires
harmonized cooperation of science
and industry. We created an advanced
experimental facility at TsAGI and it is
run by a team of top professionals. Thus,
we can run a great number of trials
under the MC-21 innovation program in
cooperation with Irkut Corporation staff,”
said Kirill Sypalo, TsAGI General Director,
correspondent member of the Russian

Academy of Sciences.
The wingbox is made by JSC
AeroKompozit, a subsidiary of Irkut
Corporation (part of Rostec’s UAC).
The domestic composite materials for
the load-bearing wing structure were
developed with the participation of
scientists from Moscow State University
and Rosatom, as well as aviation industry
experts. MC-21-300 aircraft with the
wing made of Russian composite materials
made its maiden flight on December 25,
2021. Prior to the flight, it went through
a large set of ground tests showing that
domestic composite materials matched the
criteria set for aircraft components.

Indo-French Naval exercise
‘Varuna-2022’ Culminated

T

he 20th edition of
the
Indo-French
bilateral Naval exercise
‘Varuna-2022’ culminated on
3rd April. The eventful tactical
sea phase of the exercise laid
primary focus on advanced
anti-submarine
warfare
tactics,
gunnery
shoots,
seamanship evolutions, tactical
manoeuvres and extensive
air operations. The units also
undertook cross deck landings
by
integral
helicopters,
showcasing a high level of
interoperability between them.
Gun firing and underway
replenishment procedures were

also exercised between ships.
The final phase of the
exercise
progressed
with
tapered focus on advanced
anti-submarine warfare (ASW)
exercises. INS Chennai with
Sea King Mk 42B, maritime
patrol aircraft P8i, French Navy
frigate FS Courbet, support
vessel FS Loire, and other units
exercised on full spectrum of
ASW operations.
The last day of the exercise
had cross visits of personnel,
cross embarkation of seariders and a closing session
was conducted. Participants
and operations teams of

Participating
units
met
onboard INS Chennai for a
comprehensive debrief. All
evolutions conducted at sea
were discussed with options
for possible inclusions in the
future editions of the exercise.
After debrief, culmination of
the exercise was marked by the
traditional steam past between
ships of both navies. INS
Chennai passed the column of
French warships at close range
with personnel biding each
other favourable winds and
following seas for the journey
ahead.
Seamless
coordination,
precise
execution
of

manoeuvres, and clockwork
execution of complex antisubmarine warfare exercises
characterized the conduct of
Varuna-2022. All operational
objectives of the exercise
were accomplished by the
participants. The exercise
reflected
high
synergy
and mutual understanding
between the Indian Navy and
French Navy that will bolster
their ability to undertake joint
operations in maritime theatre,
when required. Varuna-2022
will go a long way in
strengthening the strategic
partnership between India and
France.
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Rostec developed Russian-made communication
equipment for the MC-21 aircraft
Enterprises of Rostec are accelerating work on import-substituted units and components
for the MC-21 passenger airliner and have developed domestic communication
equipment for the aircraft, said Oleg Yevtushenko, Executive Director of Rostec.

T

he stealth glass acquires special
properties due to thin films
of metals and metal oxides,
deposited onto its surface by magnetron
sputtering in a vacuum machine. The
modernization of the unit increased the
peak performance of the magnetron
more than threefold, allowing for the
deposit of films with significantly lower
surface resistivity. The engineering and
design solution significantly improves the
quality of the coating applied to mass
production aviation glazing products, so
that the cockpit gets improved optical
characteristics and low radar visibility.
These factors increase the combat
potential and survivability of stealth
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aircraft.
“Today, the samples produced with
the upgraded equipment confirmed
the
pre-calculated
characteristics

during measurements and tests. The
new technology will be used to create
structural optics for advanced aviation
systems. This will reduce the radar visibility
of the aircraft and increase their combat
capabilities,” said Vladimir Artyakov, First
Deputy CEO of Rostec State Corporation.
The Obninsk Research and Production
Enterprise “Technologiya” has unique
experience in independent development
and serial production of structural optics
products with applied multifunctional thinfilm coatings. Engineering and software
solutions implemented by the company’s
specialists have allowed the metal-optical
structures with more than 200 layers, each
0.25-0.3 nm thick.

Rostec improves stealth
glass technology
The Obninsk Research and Production Enterprise “Technologiya”, part of Rostec
State Corporation, has improved the technology of manufacturing cockpit glazing
for stealth aircraft. The solution improves the characteristics of aircraft cockpit
glazing by 20%, including reducing the radar visibility of military aircraft.

T

he stealth glass acquires special
properties due to thin films
of metals and metal oxides,
deposited onto its surface by magnetron
sputtering in a vacuum machine. The
modernization of the unit increased the
peak performance of the magnetron

more than threefold, allowing for the
deposit of films with significantly lower
surface resistivity. The engineering and
design solution significantly improves the
quality of the coating applied to mass
production aviation glazing products, so
that the cockpit gets improved optical

characteristics and low radar visibility.
These factors increase the combat
potential and survivability of stealth
aircraft.
“Today, the samples produced with
the upgraded equipment confirmed
the
pre-calculated
characteristics
during measurements and tests. The
new technology will be used to create
structural optics for advanced aviation
systems. This will reduce the radar visibility
of the aircraft and increase their combat
capabilities,” said Vladimir Artyakov, First
Deputy CEO of Rostec State Corporation.
The Obninsk Research and Production
Enterprise “Technologiya” has unique
experience in independent development
and serial production of structural optics
products with applied multifunctional thinfilm coatings. Engineering and software
solutions implemented by the company’s
specialists have allowed the metal-optical
structures with more than 200 layers, each
0.25-0.3 nm thick.

Sukhoi Patents Checkmate’s
Unique Aerodynamic Design

S

ukhoi (part
Corporation’s

of Rostec State
United
Aircraft

Corporation) has patented a new light
single-engine
aircraft
code-named

Checkmate.
The patent confirms that the Russiandesign aircraft is superior to known foreign
analogues in terms of both flight and field
performance.
In addition, Russian designers have
improved the Checkmate’s stability
and control while maintaining its high
aerodynamic performance and stealth
characteristics.
The new patent also states that the
Checkmate’s engine can be fitted with
a thrust vectoring nozzle moving in the
vertical plane that is aligned with the
aircraft body axis and is used for flight
control and trimming.
A prototype of the fifth-generation
Checkmate fighter jet was first unveiled at
the MAKS-2021 air show.
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FY 2021-22: HAL Scales New Peak,
Records Revenue of Over Rs. 24,000 Crores

R. Madhavan
CMD, HAL.

H

AL records highest ever revenue
of over Rs. 24,000 crores
(provisional and unaudited) for
the financial year ended on March 31,

2022 registering a 6% revenue growth
over the previous financial year. The
corresponding figure for the previous
year stood at Rs. 22,755 crores.
“Despite the challenges of the second
wave of Covid-19 during the first
quarter of the year and the consequent
production loss, the Company could
meet the targeted revenue growth
with improved performance during the
balance period of the year”, said Mr. R.
Madhavan, CMD, HAL.
The second wave of Covid-19 had
compelled the Company to declare a
phased lockdown at various Divisions
during April and May 2021. The
employees had put in additional hours in
June and July 2021 to compensate for the
loss of man hours due to the lock down.
Further, based on the improved
financial performance and cash flow

position, the Credit Rating Agencies
CARE Ratings and ICRA Limited have
upgraded the Company’s credit rating
from AA+ Stable to AAA/Stable during
the financial year.
HAL achieved record revenue with
production of 44 new helicopters/
aircraft, 84 new engines, overhauling 203
aircraft / helicopters and 478 engines.
Recently, HAL bagged a contract
for production of 15 Light Combat
Helicopters (LCH), 10 for IAF and five
for the Indian Army at a cost of Rs 3,887
crores along with Infrastructure sanctions
worth Rs. 377 Crores.
Considering the improved financial
performance during the financial year,
HAL paid an interim dividend of Rs. 40
per share representing 400% on the
face value of Rs. 10 per share during FY
2021-22.

HAL and Israel Aerospace Industries
Sign MoU for MMTT

I

n a move aimed at bolstering the
‘Make in India’ campaign, HAL has
entered into an MoU with Israel
Aerospace Industries (IAI) to convert
Civil (Passenger) aircraft to Multi Mission
Tanker Transport (MMTT) aircraft in India.
Under the pact signed recently, HAL will
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convert pre-owned Civil (Passenger)
aircraft into air refueling aircraft with
cargo and transport capabilities. The move
will provide India’s defence ecosystem
with new capabilities and cost effective
solutions in the market. The MoU will
facilitate HAL and IAI’s decades’ long

expertise in developing, manufacturing
and producing leading defence platforms.
The scope of MoU also covers “passenger
to freighter aircraft” conversion along with
MMTT conversions.
A formal Memorandum of Understanding
(MoU) was signed in Delhi by D. Maiti,
CEO (MiG Complex), HAL and Yaacov
Berkovitz, VP & GM Aviation Group, IAI
in the presence of Chandraker Bharati, JS
(Aero), MoD.
“We are glad to join hands with our
long standing partner IAI in this venture
of MMTT conversion business which is
one of the strategic diversification avenues
identified by HAL”, says R. Madhavan,
CMD, HAL.
Boaz Levy, President IAI and CEO in
his message said “We are proud to come
together with our counterparts to bring our
best value MMTT solution in India, while
utilizing local resources to manufacture
and market the platform. By collaborating
with HAL and bringing conversion directly
to India, we are supporting the ‘Make in
India’ campaign”.
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