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Total solutions.
It’s in our DNA.

Our world-leading solutions
meet your most demanding
requirements in space,
in the air, on land and at
sea. We aspire to redefine
adaptability, performance and reliability,
for today and tomorrow, to fulfill our
dream of a safer and secure world.
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BDL gearing up to foray into
defence offset biz

Satya Narayana Mantha
Chairman & Managing Director,
BDL

How was 2011-12 for the company
operationally and what’s the growth you
are tracking in the current financial year?
During the year 2011-12, BDL achieved a
turnover of Rs 959 Cr. In the current financial
year 2012-13, BDL has planned a turnover
of Rs 1350 Cr., anticipating an increase of
around 41 % over that in the previous year.

Defence Offsets is an attractive business
proposition, which Bharat Dynamics Ltd
is planning to venture into. Several OEMs
are visiting BDL to explore the possibility
of including BDL as their business offset
partner, says BDL Chairman and Managing
Director, Mr. Satya Narayana Mantha in this
interview to Aeromag Asia.

of LRSAM, MRSAM and SRSAM
Missiles to the Armed Forces.
In addition, BDL has
diversified itself into
manufacturing
the
Underwater
Weapon

Could you talk about
your order book position?
The orders-onhand is healthy.
What’s the update on
diversification strategy
and the progress you are
making on that front?
For a company which has
gained expertise in the field
of manufacturing and

supplying
of ATGMs, BDL
has taken a
giant leap in an
associated new
field of manufacturing
SAMs. Akash is under
Further, BDL
nominated as the
Agency ( PA
manufacturing
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Systems
to cater to
the requirements of
the IN. TAL is under
manufacturing at
our Vizag unit.
production.
has been
Production
), for the
and supplying

Could you talk about your work on Life
extension of missiles and Refurbishment?
BDL has added a new business line by
taking up projects like Life extension through
Refurbishment of vintage missiles held by the

Armed
Forces.
The IAF
and the IA
have already
placed indents on
BDL for the same.
Could you talk about your
product range and the
road-map ahead?
BDL has
graduated from
a single-product, single customer,
single- vendor scenario to a multiproduct, multi- customer and multi-vendor
one, with its professional approach and
highly motivated and skilled workforce.
BDL is capable of delivering not only
ATGMs but also Indigenous SAMs
Eg.: Akash. In addition, BDL has been
identified as the Production Agency
(PA) for LRSAM, MRSAM, SRSAM and
Indigenous Underwater Weapon Systems.
BDL has acquired a land of 600 acres at
Ibrahimpatnam, Nalgonda district, A.P. for
the establishment of the production facilities
envisaged for MRSAM & SRSAM projects.
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BDL has also acquired a land of 500
acres in Amravathi, Maharashtra, where
BDL is proposing to manufacture Very
Short Range Air Defence System.
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Could you throw some light on
your focus on in-house design and
engineering as well as R & D?
MoD is laying emphasis on
“Indigenisation through Innovation”
and accordingly, BDL is expanding its
R&D capabilities. It is establishing the
following labs / facilities to enable
systemic technology appreciation
and assimilation:Image Processing, Opto Electronics
& IIR RF Technology Lab. Propulsion
and Aerodynamic Study Lab.
BDL has indigenously designed,
developed CMDS in-house, due to
its untiring R & D efforts. The IAF is
proposing for fitment of the same to
the platforms of Jaguar AC, Tejas LCA
and Dhruv ALH. BDL- CMDS is planned
to be fitted on platforms of MiG-29
and SU-30 MKI Combat ACs soon.
Could share your thoughts
on the opportunities following
defence offset implementation?
Defence Business Offsets is an
attractive business proposition,
which BDL is planning to venture
into. Several OEMs are visiting BDL to
explore the possibility of including
BDL as their business offset partner to
fulfil their offset obligations. BDL has
geared to foray into offset business.
Could you talk about your business
alliances and other initiatives?
A typical workshare arrangement
of 20:40:40:: BDL:Public Sector: Pvt
Sector ensures a healthy all round
defence industry growth in missile
manufacturing. This is invariably

followed in all our projects for which
BDL happens to be the Lead Integrator.
What are your thoughts on
Aero-India 2013, and what are the
capabilities you are showcasing
in this mega Bangalore event?
BDL is proposing to showcase its
strengths in the following product
profile, at the exhibition:
 Akash-SAM
 Nag - 3rd Gen - ATGM
 Milan-2T ATGM
 Konkurs-M ATGM
 Invar-ATGM
 C-303 Torpedo Counter
Measure System
 CMDS (Counter- Measures
Dispensing System)
 TAL (Light Weight Torpedo).
BDL is looking forward to developing
business relationships
with the foreign OEMs in
the following areas:
 Advanced Seeker Technology
 Advanced Seeker head technology
 Propulsion Systems
 Micro-Electro Mechanical
Systems (MEMS)
 MEMS based Sensor Technology
 Warhead (all types)
 Miniaturisation of
Warhead technology
 Launch Tube
 Advanced Guidance
Electronic Systems
 Control & Actuation System
 Digital Ring Laser Gyro
 Flares and chaffs
 New Generation Precision
Guided Munitions (NGPGMs)
 Transponder for Naval applications
 Mines for both Land and
Underwater Sectors
 Simulators

HAL receives IOC for ALH “Rudra”

H

industan Aeronautics Ltd (HAL) has achieved the initial
operational clearance (IOC) for Advanced Light Helicopter
– Mk-IV Army Version of “Rudra”.
Dr. K. Tamilmani,
CEO, Center for Military Airworthiness and Certification (CEMILAC) presented
the certificate to HAL at a function in Bangalore. “The occasion gives us
the confidence and it is a proud moment for the country and boosts our
indigenous activities”, said Dr. R.K. Tyagi, Chairman, HAL. The occasion marks
the entry of HAL into the elite group of a few industries in the world which
design, develop, manufacture and certify a helicopter as weapons system to
international standards.
Speaking on the occasion, Mr. Tamilmani pointed out that potential for helicopter
remains forever in India and the country has the ability to meet technical
challenges on this front.
Mr. P. Soundara Rajan, HAL’s MD Helicopter Division, pointed out that integration
of multiple weapons systems simultaneously on the helicopter is a complex
assignment.

Printed and Published by Sunny Jerome, Managing Editor, Aeromag Asia, Aerosun Media Pvt. Ltd. B-2, SAPPHIRE, 1 st Block, 3 rd Street, 2nd Cross,
Prakruthi Town Ship, Babusapalya, Kalyan Nagar Post, Bangalore -560043. Printed at Rashtrotthana Mudranalaya, 19/1, K.G.Nagar, Bangalore-19.
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Infotech well-positioned to
deliver next phase of growth
Aerospace and defence customers of Infotech
Enterprises Ltd are expecting the company to take
significant ownership in their risk sharing programs.
Hence Infotech’s growth will depend on its successful
execution of end-to-end development of sub-systems in
Aircraft engines, and aero systems, as well as its ability
to collaborate on design-to-build programs in aero
structures and avionics, says the company Senior VicePresident, Mr. Rajendra Velagapudi, in this interview to
Aeromag Asia.
Mr. Rajendra Velagapudi
Senior Vice-President
Infotech Enterprises Ltd

Could you talk about your focus on the
aerospace industry?
Infotech is an innovative global engineering
services company with 10,000+ associates
across geographies serving engineering
OEMs in many verticals. However, our strong
focus in Aerospace may be understood from
the fact that 40% of our revenue comes
from this domain alone. Our strong product
knowledge, deep domain expertise and
broad-based experience in aircraft engines,
structures, systems, interiors and avionics
make us the shared-innovation partner of
choice for major aerospace manufacturers
around the world. We focus on program level
engagement owning Integrated Product
Teams starting from concept designs to
manufacturing support.
Infotech Enterprises has been categorised
for the second consecutive year in 2012
as a leader in R&D services for Aerospace
& Defense (A&D) and Transportation in
an annual study undertaken by Zinnov
Management
Consulting,
a
leading
globalization and advisory firm.
Could you elaborate on the engineering
services and solutions you offer to the
global aerospace and defence industry?
Infotech provides end to end engineering
services in product design and validation
for mechanical and avionics in the domain
of Aircraft engines and structures. The
services include development of product and
process automation tools for aftermarket /
commercial services, product prototyping
and manufacturing support. Our end to end
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mechanical capabilities include concept
optimization, preliminary and detailed
design, aero-thermo-mechanical analyses for
design validation as well as manufacturing
engineering, tool designs, prototype/
manufacturing, test certification and
aftermarket. Project engineering, integrated
product team execution, module and
system integration for both developmental
and operational products are also our key
strengths. Our end to end avionics solutions
include requirement analysis, design, coding,
SW integration testing, HW/SW integration
testing and system level testing. We also
provide added value to our customers
by focusing on process improvements,
innovations in product design for cost, weight
and performance optimization through
Multi-disciplinary Design Optimisation (MDO)
and Should Cost analysis.
With declining defence budgets worldwide,
there is a need for defence companies to
re-invent their business models. Defence
companies are facing cost, time and
regulatory pressures. India is emerging as
the top 2 countries for Defence companies
worldwide; hence the need for reliable
engineering solutions partner is important.
Infotech has the required technical, ITAR /
EAR compliance and program management
expertise to manage global engineering
design projects. Infotech operates several
ITAR / EAR compliant design centers, both
in the USA and INDIA and have delivered
over 500,000 hours of classified engineering
programs.
Several of our customers have also chosen

us as their Indian offset partner for our ability
to deliver suitable engineering solutions and
facilitate their offset obligations in INDIA.
Could you talk about your engagements
with some of the aerospace and defence
OEMs?
Infotech has a proven track record
of building dedicated offshore R&D
development centres for several aerospace
and defence customers like Pratt & Whitney,
UTC Aerospace Systems, Boeing, Airbus, Diehl
Air Cabins, GKN etc., across different domains.
The engineering centres are creating business
impact with focus on the shared goals of the
engagement aligned around the customer
processes, priorities and objectives. We build
strong relationships with our customers.
Some of our relationships date back more
than 12+ years, with continued success year
over year.
To give an example - Pratt & Whitney,
a UTC company, has been our esteemed
customer since 2000. During the last 12+
years of relationship, we have continuously
improved our services and moved higher in
the engineering value chain. Infotech has
delivered over 22% of the global engineering
effort in their latest PurePower aircraft
engine programs. This engine family has
been selected on A320 NEO, Irkut MS-21,
Bombardier C-Series, Second generation
Embraer E-jets and Mitsubishi Regional Jet
MRJ.
Infotech has been recognised for the
Innovation & Productivity by all our strategic
customers. This year we won the Pratt &
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Whitney “Highest Productivity and Cost
Avoidance Supplier Award” for our cost savings
delivered in 2012. We have won this annual
award three times over the last four years.
Infotech has also won the “Boeing Supplier of
the Year” award for the year 2010 along with
Silver Boeing Performance Excellence Award for
the third consecutive year.
Infotech competes at a global level against
very
innovative
engineering
solutions
companies to win these awards. We were one of
the finalists in Aviation Week Innovation awards
in year 2012. As the leader of the Aerospace
business unit, I am proud of our culture of
Innovation and Productivity, and I challenge my
leadership team to continuously improve.
Could you talk about the global
collaborative engineering approach?
We are observing an increasing global trend
of Mergers and Acquisition in the Aerospace
industry. The risk sharing models pursued by
the OEMs has had a significant impact on the
supplier’s business models and their strategy.
Large Tier-1 companies are building on their
core competency or de-risking their business
through inorganic growth. In addition, there
are pressures on cost and lack of engineering
resources in the US, Europe and Japan.
Aerospace suppliers, specifically the
large Tier-1 suppliers, are hence creating
centralised engineering teams to address
their global engineering requirements. This
is complex, and requires mature collaborative
engineering models, in order to deliver
innovative engineering solutions.
With two decades of experience at Infotech,
we have fine-tuned our global collaborative
engineering model. We create business
impact by leveraging the best engineering
talent in INDIA and abroad.
We have
achieved scalability by leveraging a global
flexible engineering base, round the clock
engineering, emerging markets, and work
standardisation processes.
Today we have the right people, the right
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processes, and the right tools to manage
complex needs of our customers. We deliver
innovative solutions efficiently at every level of
the engineering value chain, which is reflected
in our five-year compounded annual growth
rate. Finally, we have adopted a proactive
approach to serve our clients with our best-inclass delivery centres in North America, Europe,
the Middle East and Asia Pacific.
Could you talk about the opportunity you
see for your company in the aerospace and
defence industry?
Our aerospace and defence customers
are expecting Infotech to take significant
ownership in their risk sharing programs. Hence
Infotech’s growth will depend on our successful
execution of end-to-end development of subsystems in Aircraft engines, and aero systems,
as well as our ability to collaborate on design-tobuild programs in aero structures and avionics.
Infotech is well positioned to deliver this next
phase of growth.
During the last few years, Infotech has
invested in few risk sharing programs which
involve mechanical design & analysis,
embedded board development & manufacture,
software development & testing, packaging
design, prototype development, test procedure
development and program management of
qualification testing – All in INDIA. The capability
we’ve built, surpasses safety critical RTCA
DO – 160F / DO-178B and D0-254 standards
necessary for qualification of commercial
aircraft subsystems.
Any new initiatives in the pipeline
targeting this industry?
Our associates are our assets in this industry,
and our associates continuously seek
challenging assignments with global exposure.
Hence at Infotech we are encouraging high
performance through various employee
engagement initiatives. Our leadership
development starts with the high performers
club who go through rigorous training

conducted in our Learning and Development
centre at Hyderabad. In addition we have
started the drive to ensure 80% of our project
managers are PMI certified.
Our focus on end-to-end product
development should complement our entry
into manufacturing in the future. Expansion
in Europe and Asia pacific are also making
good progress through organic and inorganic
approaches.
What’s the growth you are targeting in this
sector?
While we are experiencing sluggish growth
this financial year, we expect to continue at 15%
CAGR in the next 2-3 years. Defence budgets are
clearly on a decline while commercial aerospace
revenue is expected to beat benchmarks,
largely due to increased production rates.
What are your thoughts on and
expectations from Aero India 2013, and
what are the capabilities you are showcasing
in this mega Bangalore event?
Aero India is an important event for Infotech
and this year we are located at 2013 Hall C /
Stand No C2.13. At this mega event, which
is drawing the world’s attention, we are
showcasing our strengths in collaboration,
innovation, and high-end engineering solutions
to our customers.
Infotech is recognised for its innovation &
productivity with 21 million hours of aerospace
engineering experience, co-owned design
patents, productivity & excellence awards,
mature processes & tools, experience in cost
& weight optimisation helping deliver global
collaborative engineering solutions.
While all these recognitions and experience
will help Infotech attract more aerospace &
defence customers, it is only our culture to
innovate, continuous improvement and
ability to challenge our own aerospace
leadership position that will help us
create sustained business impact to our
customers.
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CSIR- National Aerospace Laboratories:
A Pioneer in Indian Aerospace R&D

Shyam Chetty
Director, NAL

N

ational Aerospace Laboratories
(NAL), a constituent of the
Council of Scientific and Industrial
Research (CSIR), India is the only civilian
aerospace R&D laboratory in the country.
Started on June 1, 1959 in Delhi, it moved
to Bangalore in 1960 and later on to its
own two campuses (Kodihalli and Belur) in
Bangalore. CSIR-NAL is a high-technology
oriented institution focusing on advanced
disciplines in aerospace and has a mandate to
develop aerospace technologies with strong
science content, design and build small
and medium size civil aircraft and support
all national aerospace programmes. It has
many advanced test facilities recognized as
National Facilities. These are not only best
in the country but are also comparable to
other similar facilities in the world. NAL’s
committed efforts over the last five decades
have resulted in achieving expertise and core
competencies in most of the disciplines of
aeronautics. It has always readily accepted
challenges and delivered programme-critical
products and technologies and has become
the preferred destination for almost all the
mission-mode aerospace programmes in the
country. It would not be improper to say that
LCA Tejas development would have been
difficult without NAL’s contributions and that
every major aerospace programmes of DRDO
and ISRO has some significant contributions
from CSIR-NAL.
As is in its mandate, in 1983-84, CSIRNAL started a project to fabricate an allcomposite aircraft using a kit bought
from the Rutan Aircraft Company in USA.
The project led by the indefatigable Prof
R B Damania, gave CSIR-NAL teams very
valuable insights into building airworthy
composite structures. The aircraft, called

Aeromag

16

the Light Canard Research Aircraft (LCRA),
was ready by the end of 1986 made its
maiden flight on 26 February 1987. After
the LCRA success, CSIR-NAL seriously
started the preparatory work to design
and build small and medium sized aircraft.
Today, NAL’s two seat aircraft (15 built so
far) named ‘HANSA’ a pioneering ab-initio
all composite design, certified by DGCA in
the year 2000 under JAR-VLA certification
is catering to the needs of flying clubs in
the country. SARAS, the 14 seat (7 ton class)
multirole transport aircraft to be certified
under FAR 23 category is being designed
and built by CSIR-NAL had its maiden flight
on May 29, 2004. It has been designed for
multiple roles like executive transport,
light package carrier, remote sensing, air
ambulance etc. Indian Air Force is expected
to be the launch customer for SARAS with
HAL as the production partner. The five seat
General Civil Aviation aircraft named CNM5 has the distinction of being the country’s
first public-private partnership (PPP) for
development of civil transport aircraft.
It is being developed by CSIR-NAL in
collaboration with M/s Mahindra Aerospace
Pvt. Ltd. (MAPL), Bangalore and had its
maiden flight on the 1st September 2011 in
Australia. It is proposed to be certified first
under CASA, the Australian Certification
Authority. CNM-5 is an ideal aircraft for air
taxi, air ambulance, training, tourism and
cargo applications.
NAL’s contributions to major national
programmes have carved niche for itself.
Key technology successes of NAL include;
carbon fibre airframe components using
innovative and cost-effective fabrication
technologies and Fly-by-wire Flight Control
Laws design for the Tejas programme. An
achievement with far reaching implications
is the development of aerospace grade
carbon fibres, a technology which is high
on the list of sanctions. CSIR-NAL is playing
a lead role jointly with many academic
institutions in the National Programme on
Micro Air Vehicles (NP-MICAV) of DRDO/
DST. MAVs of Black Kite, Golden Hawk and
Pushpak with a 300mm span, 300gms
weight and endurance of 30 minutes have
been developed. These MAVs are currently
undergoing user trials. The other key
technology successes are; nano-coatings,
sunshield mirrors for satellites, and design
and development of 55HP Wankel engine
with VRDE for DRDO-ADE’s Nishant
UAV. NAL’s association with India’s space
programmes has been very fruitful. NAL has
carried out acoustic tests on all of ISRO’s
launch vehicle stages as well as satellites.
It is very proud to say that every Indian
aerospace vehicle has graduated out of

NAL’s 1.2m Trisonic Wind Tunnel which is
performing reliably for over 50 years.
NAL has made significant contributions in
the area of new technologies and systems.
The high speed combustor design and
related test facilities has been developed for
hypersonic vehicles. Radomes are an area
of strength in NAL and its multi disciplinary
team has established a niche technology
covering mechanical, electromagnetic,
aerodynamic and structural design, testing
and certification aspects. Radomes have
been developed for ground based as well
as air borne applications, this include the
12.9 meter dia Doppler Weather Radar
Radome for ISRO, and nose radomes for
Jaguar and Saras aircrafts. The institution
contributed to developing technologies
relating to advanced aircraft structures
like co-cured co-bonded composite parts,
variable resin infusion technology, and
indigenous autoclaves for composite
airframe manufacture. Active Noise Control
(ANC) system for fighter aircraft has been
developed and as also a host of surface
modification technologies.
Over the years, NAL has successfully
addressed the avionics challenge. DRISHTI,
an airport runway visibility assessor
system developed is a fast and accurate
transmissometer. Engine Instruments and
Crew Alert System (EICAS) and a 3-axes
digital autopilot system developed for
Saras aircraft is first of its kind in India and
has the potential for use in other aircraft
programmes both in India and Abroad.
CSIR-NAL’s Flight Operation Quality
Assurance (FOQA) software has been the
key tool for aviation and is being used by
many Indian aircrafts for over a decade.
CSIR-NAL is known for its expertise
and capabilities in many disciplines
of aeronautics. It has a very strong
base in advanced computational and
experimental fluid dynamics which has
substantially contributed to speeding
up the design of complex flight vehicles.
Our laboratory is recognized as India’s
premier
organization
for
carrying
out failure analysis and accident
investigations of aircrafts. CSIR-NAL’s
structural technological capabilities cover
dynamic analysis of structures including
aeroelastic testing and analysis. The fullscale fatigue test facility provides inputs
that can lead to a substantial increase
in the operational life of airframes. NAL
has achieved considerable success in
using smart materials for structural
health monitoring and also sensors and
actuators. It has a proven ability in the
area of design, testing and analysis of
advanced engine components.
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Efforts for indigenisation
of aero products vis-à-vis
CEMILAC
Dr K Tamilmani
Distinguished Scientist & Chief Executive,
CEMILAC, DRDO
Why Indigenisation?
Peace, is a vital element for growth and
prosperity of any nation, but unfortunately
the very thread of harmony, based on mutual
trust which binds together the fabric of
peaceful co-existence, is today, threatened
and challenged by forces of terrorism,
fanaticism, violence in the name of proxy war
and by some military forces that seek strategic
positioning and ever depleting natural
resources. The wide-ranging competency to
tackle such unfavourable situations lies with
the Armed Forces of the nation. One of the
more important factors that would provide
strategic self-sufficiency to any nation is
indigenisation of defence technology,
thereby adding exponentially to the national
security.
The trend indicator value in
International Arms Transfers, 2011 as given in
the SIPRI Fact Sheet of March 2012 shows that
the volume of international transfers of major
conventional weapons in the period 2007-11
was 24 per cent higher than in 2002-06. The
five biggest suppliers were the United States,
Russia, Germany, France and the United
Kingdom. They accounted for 75 per cent of
the volume of international arms exports.
The five biggest recipients were India, South
Korea, Pakistan, China and Singapore. We all
know that during the eighties, India went
through a situation when spares for 70%
of our equipment were unavailable. It is in
such difficult situations that a nation has to
be independent of other countries as critical
spares are denied for various reasons, both
political as well as technological. The lesson
had been learnt. The Indian government since
then has reinforced a policy of self-reliance in
defence.
Thus, there is no doubt that technology
is the key that would unlock the solution
for a comprehensive security system for
our country that would address Territorial,
Internal, Energy and Economic security. There
is no doubt that military technology and its
dynamic scenario will have a strong bearing
on the national security, but that military
technology should be earned through self
reliance and reduced dependency.
The way forward:
We see that most of the time the cost of

Aeromag

18

importing is way far less compared to the
indigenous development cost. But one
should not forget the other side of the coin.
Indigenisation would help in building our
own expertise, infrastructure and better life
cycle support. Foreign exchange outgo would
be reduced. Further, the growing confidence
in our aerospace industry would make them
go global.
We also cannot forego the fact that the
countries with the latest technology seldom
part with them, thereby exporting outdated
technology to countries that depend on
technology import. Indian companies
should understand the emerging business
opportunities in the area of Aerospace and
the foreign OEMs to understand the Indian
capabilities for making investments in India
in this sector. Partnering judiciously with each
other or joint ventures could be a win-win
situation for all.
With intelligent and effective negotiation
our defence industry should go in for TOT
of latest technologies. The same should be
shared with the Indian vendors who not
only have the capability to absorb quickly
but will also look ahead for the anticipated
technological jump in that field.
Companies should be encouraged to
venture into development of complete
product like aircraft, helicopter and highly
technical and complex systems. The Defence
Procurement Procedure (DPP) has now
matured considerably. The procedures have
been streamlined. The present set of policies
for all global transactions beyond Rs 300
crore allow spin offs in multifarious fields.

(Cases where capital acquisitions under ‘Buy
(Global)’ or ‘Buy and Make with Transfer of
Technology’ with foreign vendors are for
more than Rs 300 crore, the ‘Offset’ clause
gets invoked. The minimum offset is 30%
of the estimated cost or foreign exchange
component.) Indian Industries will surely
benefit by this. Understanding the magnitude
of advantages of indigenisation CEMILAC
has gone all out to abide by her Mission to
support indigenous programmes.
CEMILAC Effort:
Centre for Military Airworthiness and
Certification (CEMILAC), a unit of DRDO,
has been given the responsibility of Type
Approving system and equipment for
Aerospace use. It has been seen that there are
many small scale private industries which are
capable of producing quality hardware and
software for military aerospace application.
CEMILAC is carrying out a study of such
potential Indian vendors and their special
field of expertise, so that any potential
developer can involve them as partners in
indigenisation programmes.
The indigenisation effort for development of
airborne systems and stores demands a very
high initial expenditure coupled with a long
development and evaluation period before
the product is cleared for the services use. It
becomes further discouraging for the private
entrepreneurs when the quantity of items is
very small as compared to other commercial
products. CEMILAC is making an all out effort
by pursuing with the DRDO, IAF and PSUs for
proper funding for development, support

for qualification testing including functional
testing, integration of the item on aircraft
and flight trials by the Services. In order to
achieve the goal of successful indigenisation
a coordinated effort is very much needed
between all the above agencies and private
industry at every stage of development.
Having completed the development, the
overall goal is not achieved until the developed
prototype product is converted into regular
production. There is a need to have the
required infrastructure to undertake the bulk
production for meeting all the requirements
towards quality and quantity. The consistency
in maintaining the quality in bulk production is
very critical. Design and production houses are
required to be assessed for their capabilities to
ensure the quality. CEMILAC and DGAQA are
the agencies who assess the design /production
houses.
The certification process have been
streamlined the degree of verification
and validation required during design,
development and production based on
end use of the product. Airworthiness
Certification Methodology to suit Indian
developers to encourage indigenisation
without compromising on the safety and
reliability factor is reviewed as and when
required. Methods like Safety of Flight Tests,
Limited Qualification Tests, acceptance of
analysis report instead of actual tests etc; are
followed to help the developers. The products
performance in the envisaged environment is
checked before freezing the design.
CEMILAC has taken initiative to organise
seminars and workshops along with
exhibition of aero products procured /
developed by ADA, HAL, DRDO labs, BEL
etc., some of which need to be indigenised
within the country. These workshops were
organised at HAL, Lucknow (22 Aug 2012),
HAL/ADA, Bangalore (03 Nov 2012), HAL
Nasik (17 Nov 2012) and HAL Hyderabad
(19 Dec 2012). These seminars/wokshops
cum exhibition has helped in creating more
awareness in the Indian private industries.
The interaction between the vendors and the
developing agencies has been encouraging
and workshops/seminars have received
tremendous response from private industries
which have shown keen interest to become
partners in development and production of
various LRUs/ Systems for major aeronautical
D&D programmes currently running in the
country such as LCA MKI, LCA Navy, LCA MKII,
IJT, UAV, UCAV, ALH, LCH, LUH, HAWK, SARAS
and various aircraft upgrade programmes.
These programmes itself give assurance to
the private industry to expect more and more
business at least for the next four decades.
In addition to the above, two major
programmes are under progress viz., FGFA
and MMRCA which will further require more
and more participation of Indian Industries for
development / production of aircraft systems.
CEMILAC has taken a lead role to interface
between various aeronautical programmes

Indian Military Aviation Today
Over the last six decades, Indian Aeronautics has grown leaps and bounds. From a simple
HT-2 aircraft to the present, state-of-the-art LCA, HJT-36, ALH and LCH, Indian Aeronautics
has richly grown in strength, knowledge and capability to design, develop and manufacture
cutting edge aviation systems and products. We have handled heavy metallic aircraft
structure to light weight composite based superior materials, analog instruments to
mission computer based glass cockpit avionics system, mechanical controls to the Stateof-the-art Fly-by-wire control system, simple mechanical to processor based management
systems. Indeed, it can be stated beyond doubt that, “Technologically, India has arrived”.
Technological growth, coupled with manufacturing capabilities acquired through erstwhile
indulgence in license production, has enabled us to achieve international acclaim. This can
especially be seen in our exported products like the ALH and the international interest being
generated in our other ongoing aircraft programmes. After many decades of relentless
development efforts in pursuit of self-reliance in aerospace field, the Indian Industries have
now attained a commendable level of technical perfection in the production of aerospace
materials / components.
With newer requirements and products in the pipeline like the MCA, UAVs, UCAVs and many
more, this growth and momentum in aviation is only getting stronger by the day. It can be
easily seen that it is not the technological or manufacturing competence but the capability
to produce the sheer numbers within the stipulated time that would be the nemesis of
Indian Aviation in years to come. The solution to this could be “outsourcing” to private
industries. India should seek technological as well as manufacturing partners to meet the
requirements. Historically, it has been seen that this strategy has been implemented to great
success by civil aircraft producing giants like the Airbus and Boeing, and hence not new.
With tremendous interest and growth seen also among the private industries of the country,
this shall not be difficult to implement. Outsourcing to private industries with the nodal
agency taking the role of ‘Design, Development, Integration, Test, Delivery and Support’,
should be the order of the day to meet the growing demands of the future. Another activity
that should be attempted in parallel is the indigenisation of LRUs, which should bring in
the much needed self sufficiency, enormous saving of foreign exchange and freedom from
sanctions.
and private industry for their greater
involvement in the defence sector due to
availability of requisite skill and infrastructure
for under taking defence production and
even design and development in some
technology critical fields. Having assessed
the capability of private industry, the supplier
of raw material and components in the past,
CEMILAC has now played a role in making
them partners in design and development.
Private sectors can today harness available
expertise of management, scientific and
technological skills and also raise resources
for investments in research and development
activities towards achieving the goal of self
reliance.
Indian Armed forces have a large inventory
of aircraft and aero engines and systems,
which are either bought out from foreign
vendors directly or license produced with
imported material and parts. It is observed
that only limited quantity of spares /
components are procured along with the
aircraft and engine and normally there is no
long term commitment from the OEM for
supply of spares and product support, in
general.
This may be due to rapid change in
technology and merger or amalgamation of
the companies. The dwindling of product,
spare support from OEM and obsolesce
of equipment have forced our armed
forces to seriously look for indigenisation.
Motivated efforts are being made by

user and certification agency to improve the
indigenous content to the extent possible.
CEMILAC has been expressing its views
to the Services to consider the inclusion of
indigenisation percentage content in ASR
for design and development of aeronautical
programme. This will definitely make sure
that the programme managers make serious
effort to meet the indigenisation need. For
design and development phase off-the-shelf
items may be considered as justified to meet
the time schedule but for bulk production /
series production there should be compulsion
for supply of indigenous content as specified
in the ASR.
Conclusion:
The synergy between the user, the
developer, the manufacturer and the
certifying agency with suitable coordination
by the Ministry of Defence will pave the
way for indigenisation of defence products.
Inclusion of indigenisation percentage
content in ASR would certainly make a
positive difference. The country should opt
for the TOT of latest technologies.
Joint ventures could be the first step
towards
complete
indigenisation.
Further in order to reach Economies of
Quantity, exports must be permitted
of selective items. CEMILAC being an
advocate for indigenisation, always encourages
and considers the Indian Developer as an equal
partner in all indigenous programmes.
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family of multi-functional fighters of “4++”
generation with MiG-29K/KUB ship-borne
fighter as the basic a/c.
A concept of its development was based
on following ideas: up-graded aerodynamics
of MiG-29 plus new aircraft systems plus flyby-wire plus total replacement of avionics.
The aircraft has got a glass cockpit, new
generation radar, and a modern multichannel electro-optical aiming system.
In early 2000s MiG Corporation had been
undertaking the new family’s design and
testing using only its own resources. But the
efforts happened to be quite successful. In
2004 the Indian MoD signed up a contract
on deliveries of 16 MiG-29K/KUB for its
“Vikramaditya” aircraft carrier.
The Indian Navy started their operation in
2009 and in 2010 was signed up the second
contract on delivery of the second batch of MiG29K/KUB (29 a/c). First fighters of this batch were
shipped to India at the end of 2012.

Test flights of MiG-29K/KUB on the board
of “Admiral Kuznetsov” a/c carrier in 2009
had made positive impressions on the
commanding staff of the Russian Navy, and in
the early 2012 the RN had ordered 24 fighters
to replace the aging park of Su-33 ship-born
fighters.
Simultaneously with supplies of MiG29K/KUB a/c had been launched the series
production of MiG-29M/M2 as its air-base
version. For countries, which operate MiG-29s,
this aircraft provides quite an opportunity
to increase the efficiency of their air forces
without big expenses on new infrastructure
and personnel’s training. Some interest to
an acquisition of precisely this fighter was
demonstrated by Kazakhstan.
The MiG-35 Programme keeps its further
development as well. It incorporates the
main advantages of MiG-29M/M2 with some
features of 5th generation a/c, like AESA radar.
In general, export perspectives of fighters of

the MiG-29’s family may be dictated by the
following factors:
- An efficiency, comparable with ones
of competitors, in conjunction easy
operation and low prices for maintenance;
- A comparably low political sensitivity in
issues of acquisitions of middle-weight
fighters in comparison with ones of
heavy-weight:
- An availability of huge park of MiG-29s
in 28 countries worldwide with wellestablished ground infrastructures and
trained personnel;
- Russia’s capacity to exercise a sort of
control (due to deliveries of air engines)
exports of FC-1/JH-17 и J/F-10 Chinese
light and middle fighters.
(Konstantin Makienko is deputy director
of Centre for Analysis of Strategies and
Technologies (CAST), the leading Russian
non-state think-tank on security affairs.)

MiG-29:from stagnation to prosperity
Dr. Konstantin Makienko

I

t is not a mere exaggeration to state that
“MIG” is the most famous trade mark
in combat aviation worldwide. During
73 years of its history, the MiG Corporation
has set up a number of records, not to be
repeated in years to come, precisely:
above 60 000 of manufactured aircraft;
17 500 MiG-15 jet-propelled fighters;
11 000 MiG-21 super-sonic a/c.
The first half-century of the MiG’s history
had been a period of constant growth. It was
followed by a serious decline. For the last
decade the downturn had been replaced by
the steady development.
The main impulse of this positive trend has
come up as spin-offs in development of basic
features implemented in the MiG-29 fighter.
Together with Su-27/Su-30, F-15 and F-16
fighters, MiG-29 belongs to a small family of
aircraft, whose potential for up-gradation
happened to be much wider, than their
designer could have initially imagined.
MiG-29 had been designed as the Soviet
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response to the US challenge in development
of the 4th generation fighter. It was projected
as a light combat aircraft – a competitor and a
contender of the American F-16. But to some
extent, MiG-29 was more resembling F-15,
being light-weight and aerodynamically more
advanced, in comparison with F-16, initially
designed only for a dog fighting mission.
Actually, MiG-29, being fitted with middleand short-range missiles, multi-channel
detection system and helmet target
designation system, has set up a sort of
internationally accepted standard of 4th
generation fighter. This standard is actual up
to now, and a successful implementation of
programmes like ‘Eurofighter Typhoon’ and
‘Dasso Rafale’ speaks in favour of this thesis.
By now a total number of all types of MiG29s exceed 1600, what is the second position
worldwide among aircraft of 4th generation.
MiG-29 had formed up the backbone of
fighters’ stable of the Russian AF and it had
been highly popular in the world. But by the
early 1990s in view of the economic slowdown
in Russia, the Russian military stopped their

acquisition programmes, MiG-29 including.
Expectations on big-scale exports happened
to be bleak as well. And the Corporation
entered a period of uncertainty.
And some positive changes were initiated
only in 1999 with the support of the Russian
government. That time was selected and
implemented rational and successful
technical policy, due to which MiG29SMT
multi-role fighter had been developed by
2004. During 2000 – 2003, contracts with
some countries of Africa, Middle East and
South-East Asia had been signed up. Above
45 MiGs of different types (MiG-29SMT
including) had been exported.
By the middle of 2000s MiG Corp had
overcome the crisis phase of its development.
Its corporate structure was optimized,
its financial status was improved and all
prerequisites for restarting a full-scale
manufacturing programme were available.
But for getting the same niche on the world
market was required a really state-of-the
art product. And it was made available as a
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Catering to
Akuva
indigenisation
Infotech needs

A

kuva Infotech Pvt. Ltd. is one of
the leading Engineering Services
providers for the Aerospace Domain.
In order to cater to the Aerospace demand
boom, most companies are looking forward
to the indigenisation of imported parts,
assemblies and complete products. This is
where Akuva IPL can play a pivotal role in
supporting the companies to realise their
requirements and expectations in a timely
and qualitative manner.
Akuva IPL provides a comprehensive range
of services for complete and successful
indigenisation of a product.
The work flow followed includes:
Detailed Disassembly documentation
along with Photos & Videos:
The Dismantling process is captured
and documented by the use of digital
photographs and videos along with a
narration of the process of dismantling, the
tools used and the care that needs to be taken
during this process.
It is also important to maintain a bill of
material of the parts and Sub assemblies in
a way that all the parts in the assembly are
covered. This bill of materials serves a dual
purpose, First, it ensures that the parts are
all accounted for and nothing is missed. Also
it is natural part of the end stage, where in
manufacturing drawings & process plan is to
be prepared. Second, it serves as a document
to maintain the status of the project, the
estimates & to maintain the log of the work
completed, and as a valuable tool to monitor
the progress of the project.
Geometry Measurements and reverse
Engineering:
This would be the first important technical
stage of the data acquisition process. All
the parts have to be measured for its
dimensions, so that the geometry can be
replicated. Akuva IPL uses a multitude of
tools to realise this. Having more than 100
man years of experience in this field, different
measurement tools from conventional
instruments for straight forward parts, to
complex technologically advanced tools
like 3D Non contact Inspection systems for
example the 3D Laser Scanner, 3D White Light
Scanner are used to capture complex shapes
and measurements, while 3d CMM is used for
highly accurate measurement or the high end
vision inspection system for very accurate
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and small / difficult to handle parts.
Material Analysis and Identification:
Proper selection of material makes a world
of difference in the performance of a product.
Akuva IPL uses the latest instruments to
analyse the composition and accurately
identify materials to ensure a best match to
the original material and desired properties.
Added to this, microstructure analysis,
coating / surface treatment / heat treatment
analysis further narrow down the process to
achieve best results.
Manufacturing
Process
Reverse
Engineering & Planning:
The senior advisors at Akuva IPL decipher
the process of manufacture & suggest
suitable or a better process for manufacture
of any part. Having extensive exposure &
experience in the existing conventional, non
conventional and the latest manufacturing
processes is a priceless advantage clients
can utilise in realising the indigenisation of
products in a timely & cost effective manner.
Assembly Sequencing & Planning:
Assembling a product can be a challenge
if the correct procedure is not documented.
As such, we provide detailed assembly
instruction with exploded views, animations

Boeing committed to India’s
growing aerospace industry
B

oeing underscored the strength
of its commitment to expand its
partnerships in India to become
the aerospace company of choice in this
important market.
Company executives at the Aero India 2013
trade show in Bangalore further emphasised
that local presence, collaboration and
integration are key to Boeing’s success in
India, and that the company is uniquely
positioned to offer Indian customers the best
in technology, capability and support.
“We are investing in collaborations
and partnerships with Indian industry
and academia to jointly harness the full
potential of India and Boeing,” said Boeing
India President Prat Kumar. “This winning
relationship will provide a fantastic
opportunity to build a strong future for
India’s aerospace industry. India is also an
important customer, and we are here to
remain responsive to our commercial and
defence customers’ requirements. We are

definitely here for the long term.”
“The induction of Boeing P-8I and C-17
aircraft and Harpoon missiles in India’s fleet
will significantly enhance the country’s
maritime surveillance, anti-submarine warfare
and airlift capabilities,” said Dennis Swanson,
vice president, International Business
Development, Boeing Defense, Space &
Security. “Boeing is focused on delivering its
commitments to India’s Ministry of Defence,
Indian Navy and Indian Air Force and looks
forward to a closer partnership in 2013 and
beyond.” “We continue to see strong growth
in India’s commercial aviation market and
look forward to meeting that demand,” said
Dinesh Keskar, senior vice president of Asia
Pacific and India Sales, Boeing Commercial
Airplanes. “Our complete family of airplanes
will help Indian airlines provide reliable,
comfortable passenger service and fuelefficient operations.”
Boeing is on track to deliver three P-8I longrange maritime reconnaissance and anti-

submarine aircraft to the Indian Navy in 2013
and the remaining five by 2015. The Indian
Air Force will receive five C-17 Globemaster III
airlifters in 2013 and five in 2014.
Boeing has proposed its AH-64 Apache to
become the Indian Air Force’s next attack
helicopter, and submitted its CH-47 Chinook
for the heavy-lift helicopter competition.
Boeing offers a broad portfolio of products
and services that could meet India’s future
requirements, including vertical lift, support
and training, unmanned systems and
network-centric operations. Boeing is also
positioning for growth in the aircraft services
and support market.
In 2009, Boeing opened the Boeing
Research & Technology Centre in Bangalore
– the third such facility outside the U.S. – to
advance aerospace innovation. A Boeing
Analysis & Experimentation Centre in
Bangalore provides defence experimentation
and decision support services to the Indian
armed forces.

and power ratings. This is done with a clear
functional view in mind and takes a lot of
anxiety off the mind of the end users.
Detailed GD & T along with
manufacturing drawings:
For purpose of manufacturing the
indigenised product, necessary detailed
drawings with necessary GD & T, Sectional
views, manufacturing notes are all provided
to aid the manufacturer in realizing the part.
Final report with complete, detailed
documentation:
The completion report will contain the
inputs, the stage wise completion results,
the Deviation analysis report, the process
plan documents, the Assembly sequence
documents, and the entire bill of materials
with ideal costing for realization of the
product.
Unique services that the company
provides include:

3D Scanning, reverse engineering &
Indigenisation.

Non Contact Metrology Services.

Long Range Laser Tracker Inspection
Services.

Portable CMM Rentals & Onsite
Inspection Services.
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ne of the major results of the recent Indo-Russian summit was
the signing of a contract on supply to India of 42 Su-30MKI in
knockdown kits for their assembling on the HAL’s facilities under
the IRKUT’s license. Later on, the aircraft will join the IAF’s stable. The total
number of Su-30MKI fighters will reach a figure of 272. Out of this, 222
pieces will be of the assembling on the HAL’s facilities. As stated by Dr. R. K.
Tyagi, the HAL’s CEO, ‘’one hundred fifty seven Indian vendors are involved
in providing 13,350 components of the aircraft while another 19,450
components are manufactured at HAL’s Nasik and Koraput divisions’’.
The current cooperation with India is positively perceived by Mr. Mr. Oleg
Demchenko, President, IRKUT Corp., as well. “United Aircraft Corporation
and IRKUT, as its integral part, promote a number of joint projects with
Indian defence industries, who have been progressing recently in a
big way”. He says his corporation has already started the contract’s
implementation and plans to expand its cooperation within the Su-30MKI
programmes in new areas. Among them is the overhauling of the IAF’s Su30MKIs, which were shipped to India in the first batches.
Another area of activities is an envisaged up-gradation of Su-30MKIs.
Nowadays main aspects of the project are being discussed by potential
participants, including Rosoboronexport State Corp., IRKUT and Sukhoi
Corp., the Su-30MKI’s developer. Last year, IRKUT had got orders for over
100 Su-30 family a/c. the IRKUT’s boss is proud that in 2012 the Russian
MoD ordered 60 Su-30SM fighters. Two of them were delivered to the
Russian AF at the end of 2012.
Until recently, the Su-30 family had been the ace in IRKUT’s hands.
But for the last two years, the corporation has managed to diversify
its military products’ line by Yak-130 combat trainer of the new
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generation. The trainer had been exported by IRKUT Corp. since 2011.
A contract on supply of 55 a/c was also signed with the Russian MoD. In
December 2012 IRKUT Corp. shipped to the Russian AF fifteen Yak-130s
as it was stipulated in the contract for the year 2012.
According to the statement of the Russian MoD, the Yak-130’s bigscale acquisitions is reasoned by a full-scale training of pilots of
fighters of ‘’4++’’ and, in long-term, of ‘’5’’ generations. In this regard,
Russian military observers opine that trainers of previous generations
are poorly suited for pilots’ training on super-agile fighters.
Mr. Demchenko notes that the IRKUT’s designers work on increasing
of the trainer’s combat performances. It will get the round-the-clock
opto-electronic system, in-flight refueling system and on-board radar.
He says that a diversification of the product line belongs to the Corp’s
priorities. Main expectations being made on the MC-21 programme,
which is middle-range narrow-body a/c of the new generation. The
MC-21’s maiden flight is scheduled for 2015, while its entering into
service – in 2017.
In comparison with existing air-liners, which dominate on the present
day market, MC-21 a/c provides more than 20% reduction in fuel
consumption. By now IRKUT has managed to get over 250 orders, out
of which 185 are the firm ones plus options to them.
At India Aviation’2012 in Hyderabad this March, IRKUT Corp. presented
the MC-21’s full-scale mock-up for Indian aviation companies. Their
representatives outlined the plane’s passengers-friendly environment.
In the IRKUT’s presentation paper one may note that in terms of onboard comforts, the narrow-body MC-21 may be close to the widebody airliners of Boeing and Airbus.

SLN Technologies Pvt. Ltd.
Electronics Systems Design and Manufacturing
Founded in 1995. SLN is specialized in Electronics Systems Design, Development, Testing & Certification and
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CAE to open another pilot
training centre in India

Ananth Ramaswami
India Managing Director
CAE

What are the key initiatives undertaken
by CAE in the Indian market?
We have taken a number of key initiatives
over the past several years to reinforce CAE’s
commitment to the Indian market. These
include acquiring Macmet Technologies
Private Limited in 2007, which is now CAE
India Private Limited; investing in provision
of world class simulator technology and
setting up aviation training centres to serve
the Aviation industry in India; and recently
establishing a special purpose company
called CAE Rossell India Limited to address
the needs of the defence market generated
by offsets.
Besides the setting up of a military
division under the aegis of CAE India
Pvt Ltd, we have a well-established CAE
Bengaluru training centre for the training of
civilian airline pilots on the Airbus A320 and
Boeing 737 aircraft. This establishment set
up at Devanahalli is utilised 24/7, 365 days
by the airlines. On the same premises, we
have CAE Simulation Technologies which is
primarily involved in development of visual
database software for all the CAE divisions’
world over. Later this year, we will open
another pilot training centre in Greater
Noida in partnership with InterGlobe.
In addition, we also have a joint venture
with HAL by the name HATSOFF (Helicopter
Academy to Train by Simulation of Flying),
to train military and civilian helicopter
pilots. It is India’s first advanced helicopter
simulator training facility and a very state
of the art and unique setup featuring CAE’s
revolutionary roll-on/roll-off simulator
cockpit technology.
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Besides the setting up of a military division
under the aegis of CAE India Pvt Ltd, the
company has a well-established CAE Bengaluru
training centre for the training of civilian airline
pilots on the Airbus A320 and Boeing 737
aircraft. Later this year, CAE India will open
another pilot training centre in Greater Noida
in partnership with InterGlobe, says CAE India
Managing Director, Ananth Ramaswami in this
interview to Aeromag Asia.
In partnership with the Ministry of Civil
Aviation and Airports Authority of India
(AAI), we have established the CAE Oxford
Aviation Academy Gondia for ab-initio pilot
training. We are also managing the CAE
Oxford Aviation Academy Rae Bareli on
behalf of the Ministry of Civil Aviation.
Tell us about your simulation activities.
CAE has over 65 years of experience in the
field of modeling, simulation and training,
and has developed a global reputation for
providing leading edge training solutions
to the world’s aviation industry. Now, as
CAE India since 2007, we are doing so for
India’s defence forces. For example, CAE
recently delivered the C-130J simulator now
in operation at Hindon Air Force Station
near New Delhi. CAE India’s products are
designed and developed using state-ofthe-art simulation technologies and are
passed through rigid quality processes.
With a clear focus on the defence sector,
CAE India continually endeavours to
provide solutions based on leading edge
simulation technology for all software and
system integration assignments pertinent
to these sectors. CAE India specialises in the
field of modeling and simulation software,
real-time systems, and simulation-based
training systems, and we are able to
leverage the full breadth of CAE’s global
capabilities and world-class simulation
technology leadership.
Tell us about a few of your current and
completed defence programmes.
Today, CAE India provides maintenance

and support services for more than 20
simulators for the three services, including
flight simulators, war-gaming training
systems and flight training devices of
different classes. For example, within the
past year, we were awarded a contract from
BAE Systems to provide the maintenance
and support services for the Hawk training
devices located at Indian Air Force Base
Bidar. As mentioned, CAE recently delivered
a C-130J simulator to be used by the Indian
Air Force.
Some of the other programmes involving
CAE India include the BMP-II integrated
missile simulator; MiG–21M fixed-based full
mission simulator; Arjun Main Battle Tank
(MBT) driver and crew gunnery simulators;
Jaguar and Sea Harrier simulator upgrades;
and Action Speed Tactical Trainer (ASTT) for
the Indian Navy.
What does your academies in Gondia
and Rae Bareli specialise in?
Both schools specialise in training ab initio
cadet pilots.
CAE Oxford Aviation Academy Gondia
has been a huge success and we are very
proud of its achievements. CAE Oxford
Aviation Academy Gondia - also referred
to as the National Flying Institute (NFTI)
- offers a first-class training and living
environment focused on developing airline
pilots. Training resources include modern
trainer aircraft, advanced flight simulation
training devices, well-equipped classrooms,
extensive online materials, and a highly
experienced and dedicated instructional
staff and academy management team.
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The new gated campus offers one of the
highest standards of flight schools in the
world. All residential accommodations,
classrooms, cafeteria and administration
facilities are recently built, and we are
expanding and improving our campus
continuously.
CAE Oxford Aviation Academy Rae
Bareli, which is also known as the
Indira Gandhi Rashtriya Uran Academy
(IGRUA), has a management contract
with CAE, and we have invested capital in
modernizing and enhancing the aircraft
fleet and infrastructure of IGRUA. Through
this collaboration, we have brought
internationally
standardised
modern
methodologies of aviation training, thereby
upgrading the quality of training imparted
to pilots.
CAE Oxford Aviation Academy Rae Bareli
has more than doubled its annual intake in
the past two years to over 100 students. The
Academy has reduced its training period
by 25 percent to 18 months, with an aim
to further reduce it to 15 months without
compromising quality and standards. In
January 2010, CAE Oxford Aviation Academy
became the first ground training school
in India to be ISO 9001: 2008 certified. The
Academy is in the process of having its
flying training certified by the International
Standards Organisation, and the ground

school is the first step in that direction. CAE
Oxford Aviation Academy Rae Bareli is an
accepted centre of excellence, and is India’s
largest fully integrated aviation training
academy.
What are the other training centres
operated by CAE in India?
HATSOFF opened in 2010 when it began
offering training for Bell 412 helicopter
operators. The HATSOFF training centre
houses India’s first advanced, full-fidelity
helicopter simulator that has been certified
to Level D, the highest for flight simulators,
by India’s Directorate General Civil Aviation
(DGCA) and the European Aviation Safety
Agency (EASA). Currently HATSOFF offers
training programs for operators of the Bell
412/212, Eurocopter Dauphin, and HAL civil/
conventional Dhruv. In 2014, HATSOFF will
add a simulator cockpit for the Dhruv glasscockpit military variant.
CAE and InterGlobe have established a
joint venture and later this year will open
a pilot and maintenance training centre in
Greater Noida, where eventually up to 5,000
pilots and maintenance technicians will be
able to train annually.
How do you view the opportunities
for simulation and training in India,
particularly for defence?

We see bright future for simulation and
training, and no shortage of opportunities
globally, including here in India. Some
parts of the global defence market are
facing some very real and challenging
fiscal restraints, while others like India
have plans for growth in defence. In either
case, defence forces are not going to
accept anything that jeopardises safety
or readiness. The people in uniform all
over the world are highly professional, and
they have high expectations of themselves
to not let readiness be impacted even in
austere budget environments.
CAE firmly believes that the increased
and more efficient use of simulation is
part of the solution to lowering costs
without sacrificing readiness or capability,
and we believe India’s defence forces
need to adopt an increased use of highfidelity simulation and training systems.
Simulation offers a number of benefits,
notably safety and cost advantages,
which simply cannot be ignored. The
increased cost of fuel, environmental
impacts, and significant wear and tear on
weapon systems all point to the greater
use of simulation.
More importantly,
simulation is the ideal tool for mission
preparation and rehearsal, which is
critical for ensuring readiness and doing
so both safely and cost-effectively.

Create CAD Models
of 3D Scanned Objects

Northrop Grumman focuses on global
ISR capabilities at Aero India 2013

N

orthrop Grumman Corporation
is highlighting its industryleading range of capabilities
in
intelligence,
surveillance
and
reconnaissance (ISR) including airborne
early warning and control systems for
maritime reconnaissance and unmanned
aerial vehicles, at the Aero India 2013
exhibition and air show.
“ISR capability is critical to effective
homeland security and our leadership
in
multiple-domain
ISR
strongly
positions Northrop Grumman to help
create solutions for India’s defence
modernisation,” said Mary Petryszyn,
vice president, International, Northrop
Grumman Aerospace Systems. “We are
excited to offer our core capabilities to
advancing Indian naval, military and
homeland security priorities.”
The Northrop Grumman exhibit is
showcasing the company’s world-leading
capabilities in airborne early warning
and control including the E-2D Advanced
Hawkeye.
The E-2D Advanced Hawkeye programme
couples a newly designed electronically
scanned radar with a matching suite of
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sensors, avionics, processors, software
and displays to provide the most
technologically advanced command and
control capability available worldwide.
The AN/APY-9 radar, with a twogeneration leap in capability, is the
backbone of this aircraft and provides
greater flexibility and significantly
improved detection and tracking over all
terrains. To date, Northrop Grumman has
delivered nine E-2D Advanced Hawkeye
aircraft to the U.S. Navy. The programme
completed Initial Operational Test and
Evaluation in 2012 and Initial Operational
Capability in the U.S. Navy fleet is on
schedule for 2015.
An E-2D Advanced Hawkeye crew
workstation and flyable cockpit simulator
will be included on the exhibit stand to
demonstrate the benefits of the E-2D for
military and civil applications. India is
among the first countries for which the
Advanced Hawkeye capability has been
approved by the U.S. government.
The company’s airborne surveillance
capabilities will be highlighted with the
MQ-4C Triton unmanned aircraft and the
lighter-than-air Long Endurance Multi-

Intelligence Vehicle (LEMV).
Triton is a maritime version of the
combat-proven Global Hawk unmanned
aircraft system. Developed for the U.S.
Navy, Triton can fly missions for 24 hours
at altitudes more than 10 miles, allowing
the system to cover vast areas of ocean
and coastal regions. The Navy developed
its future concept for maritime patrol
using Triton in conjunction with the P-8
Poseidon, a manned surveillance platform
that has also been purchased by the
Indian Navy. Northrop Grumman produces
the AN/ALQ-240(V)1 Electronic Support
Measures system, the early warning selfprotection system, and the embedded
global positioning and inertial navigation
system for the P-8A.
Northrop Grumman is developing the
LEMV long-endurance hybrid airship
system for the U.S. Army. This system
is designed to be optionally manned,
providing the flexibility to operate with
or without a crew onboard and offers
persistent surveillance with reconfigurable
payloads to meet emerging multi-mission
needs. The first fight of the LEMV was
successfully completed in August 2012.
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SasMos

E

stablished in 2008, with aim of creating
an Indian company with global
vision SasMos HET Technologies
since has become a bench mark for many
Indian companies. SasMos is proud to be a
contributor towards building India’s defence
strengths. Based on the Integrity, Ethics and
transparency SasMos has shown significant
growth since its establishment. With a sound
quality and project management system in
place SasMos has become a trusted name to
its customers and has become a bench mark
for its competitors and new businesses.
SasMos has already taken steps to move
up in the value chain towards Design and
development of Sub-system integration in
digital electronics, embedded system and
ATE area, while retaining its core competency
of electrical interconnection business.
Within few months of its incorporation, it was
taken over by its present Managing Director
and Promoter Mr. H. G. Chandrashekar (HGC).
From the very outset, HGC had his eyes set to
change the direction of this company towards
electrical interconnection business.
By April 2008, a deal was signed with an
established name in wiring Harness business
– An established manufacturer and supplier
to Indian Aerospace and Defence Industry –
Hindustan Electro Technologies (HET).
It was a strategic move to change the name
of the company to “SasMos HET Technologies
Pvt. Ltd.”, so that existing customers are able
to recognise and the continuity. This gave
SasMos a kick start in the Aerospace and
Defence Industry of India and abroad.
Prof. Sampath, from IIM, a well-known
trainer, guide and mentor, was associated
with SasMos for its first three years of
establishment to get values and principles
driven through the top management team,
to align this team to the company objectives
and to identify future leaders.
Under the leadership of Mr. Paramjeet
Singh, a leading scientist who has worked at
ISRO and several other industries, first six to

Aeromag

32

A bench mark in electrical/
electronic interconnection
systems and integration

eight months were utilised to set up strong
quality management systems. The quality
systems has since improved and become
better with various customers like Agusta
Westland, UTC, Sikorsky, Rafael, IAI, Textron
group, Bell Helicopters, Honeywell etc…
auditing at various times.
Starting by taking over business of HET in
2008, SasMos finished the year with revenue
of just about USD 300K, Since then, SasMos
has grown leaps and bounds to reach USD
5.25 M, by the end of 2011.
It was strategic thinking of its MD, HGC, to
go global from day one and have strategic
partnerships to gain accelerated growth.
Starting with customers like BEL, ADE and
other DRDOs of India, IAI became its first
overseas customer in 2009. By 2010 SasMos
started supplying to its major customerRafael. Confidence and trust shown by
its customers are the real earnings of the
company in the long term, as expressed by
HGC.
SasMos is proud to have contributed to
the growth Indian defence Industry through
engineering, manufacturing and supply of
wiring harness to its prestigious projects like:
Airborne Early Warning and Control System

(AEW& CS), Lakshya, Rustom, Nirbhay and
Nishanth, K4 and K15 projects.
To realise the initial dream of an Indian
company contributing in its small way, to its
Aerospace and Defense industry, to make
it more self-reliant SasMos has established
another vertical “ADONIS” in the beginning
of 2012, with an objective of having in-house
Design and Development capability for
Digital Electronics, Embedded Systems and
Automated test Equipment (ATE), Specific
application solutions like Echo Simulator and
EW simulators.
The team is headed by a well-known
scientist, Mrs. Anuradha, who has over 23
years of experience in designing Electronics
Warfare systems and sub-systems. The team
has made its presence felt in the industry
and has bagged good initial technology
demonstrator projects from DRDO.
The team is in discussion with DRDO and
other Indian defence Navratna companies to
initiate major technology products for Indian
defence.
SasMos is working towards having its own
product by 2015
Awards & Achievements:
SasMos – an AS9100 certified company and
its workforce certified to IPC/WHMA-A-620,
has been recognised by National and
International forums for its significant
contributions.
The certifications include:
1. Leading Scientists of the World Award –
in the area of “ Development of leaders
to excel in International business”,
International
Biographical
Centre,
Cambridge, in 2010.
2. Indian Leadership Award for Industrial
development by All India Achievers
Foundation
for
Outstanding
Contribution to National Development,
in Oct, 2011.
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Freeze design issues early for timely
delivery of products: Antony

T

he Defence Minister A K Antony has
asked all stake holders to have regular
deliberations and solve their problems
within the initial stages of any project or
programme for timely delivery of the same to
the Services.
Antony said ‘our Mantra must be jointness
in day-to-day working, if we wish to succeed
in reducing the content of the imported
weaponry and increase the indigenous
content.’
Antony said Light Combat Aircraft (LCA)
Tejas is undergoing several flight and
ground tests to meet the requirements of
the users. The very long gestation period
of development in aerospace products
introduces elements of additional challenges
for all the agencies. Aerospace systems
have become highly avionics and software
intensive. Such technologies change at mind
boggling pace. It is imperative to ensure
that the user requirements are met and the
design of these requirements are finalised as
early as possible. The product, along with the
technogies available on the date, should be
released with regular updates to take care of
the technological advancements, he said.
Turning to investment in Research and
Development, Antony said R&D efforts in the

Defence Minister A K Antony holding LCA Model.
country are mostly government- funded and
by government agencies. He said the private
sector should step in in a big way not only in
R&D but also in production. “ Industries have
several opportunities to participate in major
defence acquisition programmes by making
use of our offset policies. If our private
industries also invest in R&D, I’m confident

that the requirements of our users would be
met much earlier than is the case now”, he
said. Antony complimented the Designing
and Production agencies for overcoming
several challenges and giving the country
such products as the Tejas, weaponised
Advanced Light Helicopter Dhruv, Akash
Missiles and BrahMos.

Unique Instruments & Manufacturers

U

nique
Instruments
&
Manufacturers Pvt Ltd is a class ‘A’
vendor for HAL for manufacturing
Bracketory and Structural components
for their various projects. These include
Chetak / Cheetah and ALH (Dhruva)
Helicopters, Light Combat Aircraft (Tejas),
Cross Members, beams for Airbus – A-320
forward passenger doors parts and multi
surface Brackatory items and hinges to
cargo doors for Boeing through IAI and
HAL. Satellite Launch Vehicle Components
through HAL - Aerospace and VSSC such
as PSLV, GSLV Mk II & III, Parts for IJT and
Foundry Forge division - hot forging dies
for blades etc. Components for defence
aircraft & helicopters and civil aircraft &
Helicopter parts such as canopy, pylon,
longeron, engine mount bracket etc.
UIMPL has a wide customer base such as
HAL’s various divisions, NAL, VSSC, BEML,
STS Titeflex (Smith Group), Tara Aerospace
Systems (Sikorsky), Tata Advanced
Materials, Tata Industrial Services, Sea Bird
Aviation - Jordan etc.
UIMPL also provides On-site laser
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calibration services for CMM’S, CNC
machines viz. VMC, VTL, Turning etc. by
using “RENISHAW” UK make XL80 – Laser
System & QC10 – Ball Bar Kit.
Manufacturing
Infrastructure
and
Quality Standards
UIMPL has CNC Vertical machining
centres of various sizes from 400mm to
3200mm Hartford Large Double Column
machine viz. Vertical & Horizontal head
and HAAS – USA make VMC with Rotary
Table to use as 4th axis. The company
also haves 2 nos. CNC Turning machines
including HAAS – USA, and Conventional
Machine viz. Radial Drilling machine,
Conventional Milling machine, Cutting
machine etc. UIMPL is also using “ZEISS”
3D CNC CMM Co-ordinate Measuring
Machine of Size, X = 1000 mm Y =1000mm
and Z =780mm with complete software
etc., for various complex measurements
and host of other facility for measurement
of mechanical parameters with NABL
Certified laboratory. UIMPL has vacuum
holding device for holding the parts
with very thin thickness and to maintain

uniformity, also material handling facility,
backup power and adequate storage area.
UIMPL has been certified by DGAQA
and also by ULMSS India Pvt. Ltd. for
AS9100 Rev C & ISO 9001:2008 and NABL
Accredited Metrology Laboratory as per
ISO/IEC 17025:2005 for 1) Calibration of Mechanical Measuring
Instruments & Inspection of Components,
Jigs, Fixtures etc.
2)
3rd Party Inspection and Reverse
Engineering of various components using
“ZEISS” 3D CNC Co-ordinate Measuring
Machine.
Supply of High Precision Measuring
Instruments and Gauges – For the last 28
years, the firm has been supplying High
Precision Measuring Instruments & Gauges
of various reputed Overseas and Indian
Manufacturers to Indian Industry, which
includes:
PAV Swiss Make Vario Vernier Caliper &
Vario Depth Gauge
Supply, Servicing and Recalibration of
Torque Wrenches with NABL Traceability.
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Cassidian appoints Peter Gutsmiedl
as first Head of Asia-Pacific

Dr. Peter Gutsmiedl
Head of Asia & CEO India
Cassidian

C

assidian has appointed Peter
Gutsmiedl as the company’s head
of operations in Asia-Pacific.
Gutsmiedl takes up this newly created role
in addition to his position as India CEO.
Gutsmiedl’s additional responsibility
for the region reflects a realignment of
Cassidian’s business structure. To better tap

growth opportunities worldwide, Cassidian
has reorganised its newly integrated Sales
and International Operations Division
along the lines of three major regions: AsiaPacific, Americas and Europe, Middle East
& Africa (EMEA). As the in-charge of Asia
Pacific, Gutsmiedl supports the recently
appointed Cassidian Chief Sales Officer
Christian Scherer.
“India plays a strategic role for us and
continues to be the main focus in Asia”,
explains Cassidian CEO Bernhard Gerwert.
“In addition to further increasing our
industrial footprint in India, we also plan to
tap considerable growth potential in the
wider region.”
Commenting on the new leadership
appointment, Gerwert adds: “Peter
Gutsmiedl has been instrumental in
positioning Cassidian for a comprehensive
long-term partnership with India. He is
the perfect choice for also strengthening
Cassidian’s reach in other Asian markets,
while building on our established Indian
base.”
Welcoming his new responsibility,
Gutsmiedl says: “I am looking forward to
expanding Cassidian’s Indian operations
into a springboard for strong and sustained
growth in Asia-Pacific. The capabilities
at our Engineering Center in Bengaluru
allow Cassidian to customize products

from our global portfolio according to
local requirements. This gives Cassidian
a competitive advantage in India which
we can also leverage to target other Asian
markets with similar requirements.”
Besides combat aircraft opportunities,
Cassidian sees potential especially in the
areas of professional mobile radio, avionics
for fighter aircraft and helicopters, radar/EW
systems and border control systems and
infrastructure in the region.
As a regional hub, India gains further
importance for Cassidian. The company is
committed to establishing a world-class
defence industrial footprint there and is
working towards plugging India firmly into
its global value chain.
In its Engineering Center in Bengaluru,
around 60 Indian engineers are engaged
in challenging assignments. Cassidian is
also consulting the Defence Research &
Development Organisation (DRDO) on
topics related to India’s Light Combat
Aircraft (LCA), besides jointly reviewing
an indigenous Airborne Early Warning
& Control Radar (AEW&C) system
with the same organisation. Recently,
Cassidian India was awarded the globally
recognised aerospace industry quality
certification EN/AS 9100 – another
example of continuously deepening
engagement.

Wipro unveils aerospace
actuator plant in Bangalore

W

ipro Infrastructure Engineering,
the global hydraulics business
of Wipro Limited, unveiled an
aerospace actuator manufacturing facility at
the Devanahalli Special Economic Zone near
Bengaluru International Airport.
In the first phase, the plant set up in a 7.2 acre
campus with an initial investment of Rs 650
million, will have an initial capacity to produce
2,000 actuators a year, the company said. The
existing infrastructure allows for expansion of
the capacity up to 8,000 actuators per annum.
Aerospace actuators have various applications
in an aircraft, including landing gear, flight
control systems, engines and utilities.
The facility was inaugurated by Wipro
Chairman Azim Premji in the presence of
Dr Klaus Richter (Executive Vice President
- Procurement Head EADS/Airbus), M N
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Vidyashankar (Principal Secretary – Commerce
& Industry, Government of Karnataka), among
others.
“Our vision is to build a significant presence in
the aerospace and defence market, leveraging
on our experience and competence in precision
engineering and machining space. Going
forwar, we see significant opportunities from
this business,” said Pratik Kumar, President,
Wipro Infrastructure Engineering.
In May 2011, Wipro Infrastructure Engineering
signed an agreement with Spanish company
CESA (Compania Espanola de Sistemas
Aeronauticos S.A.), a subsidiary of the global
Aerospace and Defence Corporation, EADS,
for the manufacture of precision engineering
components.
The pact involves transfer of technology as
well as manufacturing aerospace actuators

and related precision engineering components
by Wipro for CESA. Wipro Infrastructure
Engineering plans to double the initial
investment over the next six years to expand
capacity and add new product lines in precision
manufactured components, the company said.
“We have ambitious plans for this business
and are in talks with several players to develop
multiple product lines. Our facility, with endto-end capabilities from product development,
manufacturing to testing, is well positioned to
partner global OEMs/tier-Is, who are looking to
extend their supply chains to cost-competitive
countries like India and also to meet their Offset
obligations,” said Sunil Rajagopalan, Business
Head for Wipro Infrastructure Engineering –
Aerospace and Defence.
The unit will commence serial production in
April.
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Eurocopter brings mission-ready military
and civil helicopters to Aero India

T

he capabilities of Eurocopter’s
expanded helicopter product line in
meeting a full range of India military,
governmental and civilian missions will
be at the forefront during Aero India 2013
exhibition.
A cornerstone of Eurocopter’s static
display is the AS565 MBe Panther naval
helicopter, equipped with its full armament
complement. This proven rotorcraft is
proposed for both the Indian Navy’s
planned acquisition of utility helicopters
and the Indian Coast Guard’s anticipated
purchase of ship-based light/medium
helicopters.
The AS565 MB Panther is a militarised
member of Eurocopter’s popular Dauphin
family, and has demonstrated its abilities
in India – as one of this helicopter type’s
largest civilian operators is the country’s
Pawan Hans Helicopters, with a significant
AS365 N3 Dauphin fleet.
“Eurocopter has made major investments
in building up its product portfolio, which
positions us tooffer products that meet
India’s mission requirements in bolstering
its defence capabilities,” said Eurocopter
President & CEO Lutz Bertling. “At the last
Aero India event, we showcased the AS550
C3 Fennec, which was presented as the ideal

replacement for India’s Cheetah and Chetak
fleet. This time, we are bringing the combatproven AS565 MBe Panther with a complete
set of armament, which is in service in many
military forces around the world.”
The AS565 MBe is a combat and utility
helicopter suitable for both ship-borne and
shore-based operations, and also serves
as a highly capable search and rescue
system for both day and night operations.
Accompanying the helicopter’s display
at Aero India will be a comprehensive
armament suite for use in sea and ground
warfare – including an anti-submarine
warfare (ASW) torpedo, ASW depth charge,
gun and rocket pods, and a 0.5-in. sniper
rifle. For naval missions, the Panther comes
with a fully-certified 4-axis digital Automatic
Flight Control System (AFCS) incorporating
search and rescue modes, which enables
search patterns to be flown automatically,
along with automatic transitions to/from
hover and automatic hover, as well as the
ability to adjust the helicopter’s position
from the hoist operator’s joystick.
Available for customer flights at Aero India
2013 will be an AS350 B3e from Davangere
Sugar –the enhanced version of the singleengine AS350 B3, with exceptional lifting
capability, extended range, fast cruise speed
and great endurance in hot climates and

high altitudes.
Featured as scale models on the Aero
India 2013 exhibit stand of Eurocopter
parent company EADS are the AS550 C3
Fennec, offered to fulfill India’s needs for a
modern reconnaissance andsurveillance
helicopter (RSH); the new EC175, which
demonstrated its unrivalled performance
for off-shore oil and gas missions with the
no. 1 production helicopter’s first flight; and
the performance-enhanced new EC130T2,
which shares the technological baseline
with the AS350B3e.
While the AS350 B3 is one of the most
popular light helicopter products in India
forutility and aerial work, the EC130 T2 will
be ideal for passenger transport and tourism
activities.
Eurocopter considers India as a key market,
and has a long-established presence in the
country. Its relationship with Hindustan
Aeronautics Limited (HAL) during more
than five decades has seen hundreds
of Eurocopter helicopters built in India
under licence, along with the production
of composite assemblies for AS550/AS350
helicopters as part of Eurocopter’s global
supply chain. In 2010, the company became
the first helicopter manufacturer to establish
a full-fledged subsidiary with the creation of
Eurocopter India.

Textron Systems
promotes Bill Irby

UK-India partnership
in aerospace aims for
greater heights

extron Systems, a Textron Inc. company, announced the promotion of
Bill Irby to senior vice president and general manager of AAI Unmanned
Aircraft Systems, an operating unit of Textron Systems.
Irby, who joined AAI Unmanned Aircraft Systems (UAS) in 2009 as vice
president of Ground Control Technologies, will lead the business as it
continues to expand its solutions, including its next-generation UAS and
ground control stations such as the Shadow M2 and the Universal Ground
Control Station (UGCS), and related services. He will report directly to Textron
Systems President and CEO Ellen Lord.
“I am confident Bill will help grow the business and ensure the team
remains one of the most respected in the unmanned systems field,” said Ellen
Lord, president and CEO of Textron Systems. “Bill is an effective leader, who
builds teams focused on solid execution and strong customer and partner
relationships that will be central to the continued success of AAI UAS in
supporting our customers’ missions worldwide.”
Prior to joining AAI UAS, Irby held several leadership roles over a 15-year
period at Northrop Grumman. He has successfully led capture and program
teams in winning programs and growing the business. Earlier in his career,
he served as Combat Engineer Officer in the U.S. Marine Corps, overseeing
engineering missions around the world. Irby holds a master’s degree in
Technical Management from The Johns Hopkins University and a bachelor’s
degree in General Engineering from the United States Naval Academy.

ndian companies have an unprecedented
opportunity to enter and expand their aerospace
opportunities. This can be achieved through
partnering aerospace companies from the United
Kingdom (UK), which is the second largest aerospace
economy in the world.
To achieve this synergy, UK companies such as BAE
Systems, Raytheon UK, Aero Stanrew, Bonaprene, Delcam,
Merc Group, Pexa Ltd, Silcoms, Sil-Mid, Stirling Dynamics,
Surface Technology International, and Indian firms took
part in a conference ‘Developing Aerospace Supply
Chain Excellence and Partnering with UK Companies’, in
Bangalore.
On the occasion, the Society of Indian Aerospace
Technologies and Industries (SIATI) and UK Aerospace,
Defence and Security Trade Association (ADS) signed an
MoU in supply chain partnerships.
The conference aims to stimulate and support the
development of the aerospace supply chain, and
focus on best practices in developing capability
and processes to meeting international aerospace
standards.
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DRDO

EXPLORING NEW FRONTIERS IN
THE REALM OF CUTTING EDGE
DEFENCE TECHNOLOGIES
Making India Stronger
with 55 Years of
Innovation, Research &
Development dedicated
to the Nation
DRDO has placed India among elite
group of :
- 4 countries to have multi-level
Strategic Deterrence capabilities
- 5 countries to have its own Ballistic
Missile Defence (BMD) program
- 6 countries to have developed a
Nuclear – Powered Submarine
- 7 countries to have developed own
Main Battle Tank and 4th generation
Combat Aircraft.
DRDO has established 52 laboratories
with over 7500 scientists and around
20,000 support staff and exhaustive
infrastructure for testing and
comprehensive evaluation of weapon
systems and military equipment.
DRDO continues in its march over
path of excellence exploring new
frontiers in the realm of cutting edge
defence technologies.

DEFENCE RESEARCH &
DEVELOPMENT ORGANISATION
Ministry of Defence, Govt. of India
www.drdo.gov.in

Aeromag

42

Issued by
Directorate of Public Interface

Aeromag

43

PARTNERSHIP
competence. reliability.
The aerospace industry is one of the most advanced industries of all
time. High-tech, know-how, and quality hardly have such a distinctive
share in any other business line. Our true partnership, high competence, and recognized reliability are key factors for your success.
As a partner of cabin integration and a first tier supplier for avionic
solutions, we offer a broad variety of systems and components which
benefit the aerospace industry.
OEMs and airlines all around the world value and trust our long-standing experience in equipping platforms from the cockpit to the cabin.
www.diehl-aerosystems.com
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