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TopDeck®. The most advanced
helicopter avionics solution
Wherever safety and security matter, we deliver
MAXIMUM SAFETY
Place intuitive and interactive
avionics at the pilot’s fingertips
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Implement an integrated
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CRITICAL SUPPORT
Adopt advanced supply chain
solutions and maintenance
through our global service network

Millions of critical decisions are made in the air to ensure mission success.
Thales is at the heart of this with TopDeck®, the most advanced cockpit
technology ever developed to constantly reduce pilot workload and increase
safety. Designed for both civil and military helicopters this integrated,
modular avionics suite is backed by the strength of the Icube-S conceptual
platform. Combine this with our world-leading range of Training & Simulation
solutions and decision makers have the information and control they need
to make more effective responses in critical environments. Every moment
of every day, wherever safety and security are critical, Thales delivers.
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INDUSTRY

COST SAVINGS
Reduce ownership cost with new software
functionalities, modular systems and
innovative training solutions

OPERATIONAL EFFICIENCY
Provide a comprehensive range of mission
systems, tactical functions and equipment
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Experience the Progress.

Liebherr-Aerospace is a leading supplier of systems for the aviation
industry and has more than five decades of experience in this field.
The range of aviation equipment produced by Liebherr for the civil and
military sectors includes flight control/actuation systems, landing gear
and air management systems as well as gearboxes. These systems
are deployed in wide-bodied aircraft, single aisle and regional aircraft,
business jets, combat aircraft, military transporters, military training
aircraft, civil helicopters and combat helicopters. Liebherr’s aerospace
Liebherr-Aerospace & Transportation SAS
408 avenue des Etats-Unis
31016 Toulouse Cedex 2, France
Tel.: +33 5 61 35 28 28
E-Mail: info.aer@liebherr.com
www.liebherr.com
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and transportation systems division employs around 4,900 people. It
has four aviation equipment production plants at Lindenberg (Germany),
Toulouse (France), Guaratinguetá (Brazil) and Nizhny Novgorod
(Russia). These production sites offer a worldwide service with
additional customer service centers in Saline (Michigan/USA), Seattle
(Washington/USA), Montreal (Canada), São José dos Campos (Brazil),
Hamburg (Germany), Moscow (Russia), Dubai (UAE), Singapore and
Shanghai (People’s Republic of China).

The Group
10.11.15 09:28
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Unmatched productivity
and highest accuracy!

Centres of Excellence
for
- MRO & Upgrades of military aircraft
- Aviation manufacturing
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The STC series has been designed to provide
Unmatched Productivity in the machining of
the most demanding structural parts,
multi-blades and casings with long cycle
times, and provide the customer with a
whole host of practical options.
These machining centres have excellent
static and dynamic properties as well as a
tried and tested rotatable head, making them
the benchmark for heavy chip removal in
titanium and Inconel part for the aerospace
and power generation industries.
Starrag India Private Limited
No.66, KIADB Bengaluru Aerospace Park,
Singahalli Village, Budigere Post,
Bangalore North Taluk, Bangalore 562129, INDIA
E: shivakumar.hs@starrag.com
E: rudrappa.m@starrag.com
T: +91 95 3886 3065 | +91 97 4249 1910
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- MRO commercial aircraft

www.aerostar.ro

Contact: AEROSTAR S.A.

Str.Condorilor nr.9, Bacau 600302, Romania
Tel: 0040234.575070; Fax:0040234.572023/572259
http://www.aerostar.ro; e-mail: aerostar@aerostar.ro
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Jones & Shipman grinding...

Precision cylindrical, surface, profile and creep feed grinding
specialist congratulates HAL on its 75th anniversary
Jones & Shipman - established in 1899 - has created
itself a global reputation for high end precision
grinding machines and world class support. It is
proud to have been a partner to HAL for over 5
decades, already covering a range of major aircraft
projects.
Machines such as the Suprema, Techmaster,
524 EASY, ProGrind and 1300X are undertaking
cylindrical and surface grinding operations, reliably
and with absolute precision across the many HAL
manufacturing facilities in India.
J&S values its long and mutually beneficial relationship
with HAL and looks forward to remaining its partner
in precision grinding for many years to come.
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Jones & Shipman Hardinge Ltd
Murrayfield Road, Leicester, LE3 1UW England.
Phone: +44 (0) 116 201 3000
Fax: +44 (0) 116 201 3002
www.jonesshipman.com
REPRESENTED IN INDIA BY

Machine Tools (India) Limited
contact@mactool.com | www.mactool.com
Corporate Office: Imperial Chambers, S.S Tolani Marg,
Ballard Estate,Mumbai - 400001
Ph: 91-22–404030/ 22612261 Fax: 91-22–22612262
Offices In: Bengaluru | Chennai | Delhi | Hyderabad | Kolkata | Mumbai | Pune | Vadodara
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EDITORIAL
A Committee ofEDITORIAL
experts set up to look into all aspects of DPP and
suggesting a policy frame- work for the ‘Make in India’ campaign
in defence manufacturing, recently submitted its report,
n the occasion of the Platinum Jubilee
proposing various amendments to the DPP. It is disappointing
celebrations of Hindustan Aeronautics Limited,
that some important inputs given by industries to make DPP and
I extend my hearty felicitations to the ‘Team HAL’
offset implementation more effective to realize the ‘Make in India’
and congratulate the Chairman and his team mates
mission successful by committed and affirmative action by all the
for the
initiative
in MOD,Industries
organising a number
of did
events as
stakeholders namely
Armed
Forces,
and R&D
part
of
this
celebration.
As
a
former
Chairman
of HAL
not find a forceful expression in the same.
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as R&D Innovation partners and cost effective &reliable supply chain to DPSUs /DRDO
could suffer greatly.

Hindustan Aeronautics has done pioneering outstanding work in design,
development and production and maintenance of aircraft, helicopters,
A more transparent and effective monitoring of ‘Offset’ realization by OEMs is desirable
equipments and systems. Due to certain national priorities and exigencies, import
by MOD with Indian industry involvement. MOD’s DPP has essentially four channels(i)
of military aircraft was resorted for some time in preference to indigenous design
Buy ‘Made in India’ (ii) Make (design and development) in India (iii)Buy and Make (iv) Buy
and development and this did affect the growth of design and development skills
Global.
and
knowledge.
However,
in thethe
lastfirst
twothree
decades,
HALFor
re-energised
its R&D and
‘Make in
India’
mission should
maximize
channels.
(i) to be realised
has
made
significant
contributions.
Dhruv,
India’s
Advanced
Light
Helicopter
in
our tendering rules and procedures need to be revised. For realizing (ii)‘Make(design and
various
roles,
small
engine
for
pilotless
aircraft,
the
Jaguar
Darin
upgrade,
MiG-27
development) in India’, long term requirements along withdetailed specifications must
SU30adequate
Mark-I, design
development
and integration
of
be madeupgrade,
available with
time forimprovements
design and development
and a&policy
to fund
avionics,
accessories
and
systems
are
shining
examples.
IJT,
HAL’s
new
Jet
Trainer,
both DPSUs and private sector for development.For (iii) ‘Buy and Make’ the percentage
HTT-40,not
thebenext
generation
abinitio
trainer,
Multirole transport
the Light
of ‘Buy’ should
greater
than 15to
20% of
total requirement
and theaircraft,
rest to be
made in India
withHelicopter,
value addition
less than
60-70% several
and a mandatory
notare put
Combat
Lightnot
Utility
Helicopter,
UAVs andobligation
such others
only for PSUs
(as is
now)for
but
also to the private
corporates and
JVshas
to outsource
not less and
on fast
track
development
and production.
HAL
forged technology
than 20%production
by value to partnership
SMEs in India.with DRDO / ISRO / HAL and other R&D organisations and
Academic Institutions.
Advocacy for competition between DPSUs and private sector corporates must be
checked. Firstly,
these industries
will not
oninitiative
a level playing
ground
onand
thevarious
other hand
SIATI which
was founded
withbe
the
from HAL,
ISRO
aerospace
these have resources and strengths which are complementary to each other and can be
agencies has contributed significantly in developing SMEs as R&D and Innovation
synergized with mutual advantage and for the benefit of the nation. DPSUs are owned
and cost effective and reliable supply chains partners for India’s aerospace
by the government and the private corporates are mostly financed including equity by
programs. While SIATI & Aeromag join HAL and the Nation in the Platinum
general public and government owned and other public financial institutions. Both are
Jubilee celebration of HAL and acknowledge HAL’s significant contributions to
national assets and must be put to optimum use by co-operation and synergetic growth.

the country, we wish HAL all success in continuing to play the leadership role
aerospace
to our
nation and inprovide
realisation
of ‘Makeand
in India’
‘Make in
in the
India’
mission programs
with respect
to Aeronautics
challenges
mission
in
partnership
with
Indian
industries
including
SMEs
and
with
continued
opportunities to all stake holders, the Indian aircraft industries (PSU, private
international
corporates,SMEs)
R&Dco-operation.
and Academic institutes, the Armed Forces and the MOD,
Warmly, and ‘Fly in formation’
Government of India to work in cooperation and with commitment
to success.
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Elbit Systems salutes HAL for its
immense contribution to India's defence
and security.
With a proud legacy and bright future
HAL is an inspiration to its partners.
On this 75th anniversary HAL is soaring
to new heights. Congratulations.
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and Hony. President of SIATI, I am delighted that our
energetic
Managing
Editor,upMr.Sunny
Jerome is
Many foreign companies are upbeatever
about
the prospects
of scaling
partnership
bringing
out
a
special
issue
of
Aeromag
Asia
with Indian companies with the enhancement of FDI in Defence sector to 49 peron this
has presented
a number
of articles and
cent. Thesecompanies are expected tooccasion.
form fullyHe
owned
subsidiaries
or JVs/strategic
views
from
the
past
and
present
senior
executives
partnership with Indian Companies to ‘Make in India’ and capturethe market.
Degeneration of ‘Make in India’ to ‘Assembling
in India’
withpersonalities
very little value
addition
of HAL and
eminent
from
DRDO, NAL,
and creation of employment, non-utilization
of infrastructure
created
in thelaboratories
DPSUs & and
ISRO and
other aerospace
research
private sectors including SMEs are potential
dangers
in theand
absence
of safe
guardsForces.
as a I am
private
industries
also from
Armed
minimumsure
of (60-70%)
valuewill
addition
in India and
minimum
as mandated
the articles
be interesting
anda add
value percentage
to all readers
and this special
exports to
theofglobal
market.
who over
the past two decades emerged
issue
AeroMag
will Indian
remainSMEs
a treasured
possession.

Congratulations HAL
on your Anniversary

19/1, K.G.Nagar, Bangalore - 19.
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Orbiting a
Glittering
Galaxy
T

he benevolence of the Indian aerospace industry behemoth, Hindustan Aeronautics
Limited, popularly known as HAL, is breathtakingly stupendous. While HAL thrived
and reached its pinnacle of growth over the last 75 years, under its auspicious canopy,
an ecosystem of innovative industries and enterprises has flourished, sustaining more
than 1,000 micro and medium scale industries in India in its wake. HAL has supported,
nurtured and promoted numerous institutions, organisations and industrial enterprises
involved in multifarious disciplines, production processes, manufacturing, design, R&D et
al. HAL has a vendor base of more than 2,000 companies.
Many aerospace industry units that originally sprung up as part of the mushrooming
offshoots of allied enterprises related to the wide-spectrum HAL business cluster in
the country, eventually have made it big as suppliers of global OEMs and Tier I, Tier II
Sunny Jerome
companies. In all magnanimity, HAL has played its role as the trailblazing pioneer, mentor
Managing Editor
and patron for innumerable entrepreneurs, startups and manufacturers. HAL thus
Aeromag Asia
epitomizes the true national fervour for Make-in-India synergy.
Aeromag Asia is privileged to bring out this special commemorative issue on the
occasion of the Platinum Jubilee celebrations of HAL. While HAL celebrates 75 years of its glorious achievements, Aeromag is
marking its 10th year supporting the Indian Aerospace and Defence Industry.
During the Platinum Jubilee year, HAL is organising a number of gala events by inviting its valued customers and vendors all over
the world. Indian aerospace enthusiasts would be delighted over new developments, like HAL testing the Indian-made Helicopter
Engine. HAL under the new Chairman and Managing Director Shri T. Suvarna Raju is doing a commendable job in R&D along with
its plans for enhancing the production rate of Helicopters and Aircraft including LCA –Tejas.
We wish all success to HAL for its historic endeavours and express our gratitude for its constant support to the Indian Aerospace
Industry, particularly the small and medium companies, and patronage shown towards Aeromag, as the mouthpiece of the
industry. We deeply cherish this magnificent association that has taken us to newer horizons.
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Prime Minister Shri Narendra
Modi visiting the HAL stall at
Aero India 2015 at Bengaluru.
Karnataka Governor Shri
Vajubhai Rudabhai Vala, HAL
CMD Shri T.Suvarna Raju also
seen.

Blazing Platinum


George Jacoby

T

he Nation salutes Hindustan Aeronautics Limited (HAL) on its 75th
Anniversary, a glorious milestone in the golden saga of aeronautical
industry in India. The dynamic organisation that has spearheaded the
aerospace manufacturing ecosphere in the country is today celebrated as
the premier aeronautical hub in Asia excelling in design, production, repair,
overhaul and upgrade of aircraft, helicopters, aero-engines, accessories,
avionics and systems.
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It all began aboard a PanAm China Clipper, flying from San Francisco
to Hong Kong in late October 1939. Seth Walchand Hirachand, of Scindia
Steam Navigation Company, who was returning home after talks with
the Chrysler Corporation in the US on a proposal to start an automobile
production unit in India, bumped into William Douglas Pawley, chairman
of Inter-Continent Corporation, New York, and director of the Harlow
Aircraft Company, California, on the seaplane. Pawley was then involved
in establishing an aircraft assembly plant at Loi-Wing, in southern
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China, near Burma border. China was at war with Japan.
From a quest for a car factory, Walchand instantly moved
on to the idea of an aeroplane manufacturing project in India.
Pawley came up with a detailed scheme for collaboration
even before they landed in Hong Kong. En route Walchand
sent a cable from Manila to the Commander In Chief of the
British Indian Army in New Delhi about an offer for joint
venture with well-known American manufacturers for building
military aeroplanes in India. According to the proposal, the
first aircraft would be delivered within nine months, 10 planes
in the tenth month, and 20 planes monthly thereafter.
Europe was in the throes of World War II. The Allies were
facing major setbacks. Japanese bombers were wrecking
havoc in China. The British Government had advised the
dominion government in India to make all arrangements
for defence, especially in the air. Almost nine months after
Walchand initiated his moves on the project, in July 1940 a
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provisional agreement was signed with the Government of India
providing for forming an Indian Corporation with the technical
assistance and co-operation of W.D. Pawley for erecting an
aircraft factory in India. The Government of India would place
an initial order for trainers, fighters and twin-engine bombers,
along with components, spare parts and other materials.
Walchand Hirachand, and his friends Tulsidas Kilachan and
Dharamsey Khatau joined hands as promoters of a limited
company, initially known as Walchand-Tulsidas-Khatau, with an
authorised capital of Rs. 4 crores. Among the rulers of the princely
states, the Maharaja of Mysore evinced interest in taking shares
worth Rs. 25 lakhs in the aircraft company, offering state land
free of cost – provided the factory is based in Mysore State.
The Hindustan Aircraft Company was registered on December
23, 1940 under the Mysore Companies Act. Walchand-TulsidasKhatau Limited was the managing agency of the private
limited company. An American survey team, identified the

site for the aircraft plant, a few kilometres east of Bangalore
Cantonment. The 300 acre area was surrounded by five small
lakes. Later, the project area for the factory and runway etc was
expanded to nearly 2,100 acres, of which 700 acres were given
free by the Mysore Government. A larger lake adjacent to the
complex was most suitable for amphibian aircraft operations.
William Douglas Pawley’s Inter Continent Corporation, which
had aircraft manufacturing ventures in Peru, Cuba and China,
was entrusted with the responsibility of setting up the factory,
and supplying aeroplanes and components. They had a deal for
manufacturing American-designed aircraft for the Chinese Air
Force for which a plant was set up at an undisclosed site in the
Chungking area in China. Three manufacturing units were in the
anvil, but even before they went into stream, each was targeted by
Japanese bombers. The aircraft unit at Lo-Wing was dismantled
before the Japanese got to it. Most of the plant and equipment
along with raw materials and spare parts was moved to Bangalore.
Incredibly, it took just three weeks for them to erect the factory
building, lay the service roads and build the main runway. Work in
the factory began in earnest, with 300 qualified Indian engineers
and 2,000 skilled workmen fully engaged in three shifts around
the clock under the supervision of 22 American technicians.
The Hindustan Aircraft Company’s first commitment was to
deliver by end of 1942, 30 Harlow PC-5A trainers, 48 Curtiss 75A5P Hawk fighters and 74 Vultee V-12-D attack bombers, along
with ground support equipment and spare parts. A Harlow
PC-5A trainer, the low winged monoplane with constant-speed
propeller, flaps and retractable undercarriage, was airborne
on July 29, 1941 from the Hindustan Aircraft runway. Thus
began the golden saga of aeronautical industry in India.
Rising up from War-time contingencies and transforming
itself over time as a premier aeronautical complex in Asia
with 20 production divisions and 10 R&D centres, Hindustan
Aeronautics Limited (HAL) is today a fully owned Government of
India undertaking under the administrative control of Ministry
of Defence, Department of Defence Production, with an
authorised capital Rs. 600 crore. HAL’s expertise encompasses
design, production, repair, overhaul and upgrade of aircraft,
helicopters, aero-engines, accessories, avionics and systems.
HAL has notched up the highest ever turnover of Rs. 15,480
crores for the financial year 2014-15, the operating profit being
Rs. 1,560 crores. The current workforce is around 31,300.
HAL has designed and developed 15 types of aircraft and
helicopters including Advanced Light Helicopter (ALH), Light
Combat Helicopter (LCH) and the Intermediate Jet Trainer (IJT). It
has played the prime role in the design and development of Light
Combat Aircraft (LCA). The indigenous design and development
of Light Utility Helicopter (LUH) and HTT-40 are progressing
presently. HAL has also developed expertise in aircraft upgrades.
Final Operational Clearance for HAL’s Light Combat Aircraft Tejas,
a single engined, light weight, highly agile, multi-role supersonic
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fighter, is expected by the end of 2015. Against
the existing orders for 40 aircraft from IAF,
supplies against 20 aircraft in IOC configuration,
first aircraft was handed over to IAF in January
2015. HAL expects more orders for a LCA Mk II
version with a high powered engine. The naval
version of LCA NP1 & NP2 is under test flights.
HAL has produced a total of 78 Hawk
aircraft. Hawk Mk. 132 is an Advanced Jet
Trainer with tandem dual seats meant to
provide basic, advanced flying and weapons
training. Produced at HAL under licence from
BAeS, UK, it has the capabilities to be used as
a ground attack aircraft or for air defence.
Under licence from Russia, HAL has so
far produced more than 162 Su-30 MkI, a
multi-role aircraft that can operate during
day and night and in all-weather conditions.
Su-30 MkI can perform the roles of fighter,
interceptor, bomber and trainer.
Operation Clearance is set to be completed
in 2015-16 for the Intermediate Jet Trainer, a
Stage II trainer aircraft indigenously designed
and developed by HAL. The IJT is a tandem
seat, all metallic aircraft for training in general
flying, formation flying, instrument and cloud
flying, tactical flying, night flying and basic
air-to-ground and air-to-air armament training.
HAL has produced six Dornier 228, a twin
turboprop, high wing aircraft with a retractable
tricycle landing gear, against an order for 14
aircraft from IAF in February 2015. The cabin in
commuter transport role can accommodate 1519 passengers. It can be used for VIP transport,
troop transport, para jumping, surveillance,
air observation, calibration of airport navaids,
air ambulance, cargo and logistics support,
airborne survey supporting aerial photography.
The Dhruv Advanced Light Helicopter (ALH)
is a multi-role, new generation helicopter
indigenously designed and developed by
HAL. More than 200 helicopters have been
produced so far. The Armed version of the
Dhruv, named Rudra, equipped with turreted
gun, rockets, air-to-air missiles, EO POD,
Helmet pointing system and Radar/Laser/
Missile Warning Systems has received Initial
Operational Clearance and is currently under
production for the Indian Defence Forces.
Light Combat Helicopter is a 5.5-ton
class, combat helicopter designed and
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developed by HAL. It is powered by two
Shakti engines and inherits many technical
features of the Advanced Light Helicopter.
The fourth prototype is currently being
built. The LCH is expected to receive
Initial Operational Clearance and enter
Limited Series Production by end 2015.
The Light Utility Helicopter is 3-ton Class new
generation helicopter being developed by
HAL to meet the requirements of both military
and civil operators. First flight of LUH PT1 is
expected by end of 2015. This will be followed
by two more prototypes (PT2 & PT3) to carry
out extensive testing at various conditions.
Operational clearance of the basic version is
expected by end 2016 for the basic version.
Cheetal is the re-engined version of the
proven Cheetah helicopter. The old Artouste
IIIB engine has been replaced with the
modern fuel efficient TM333-2M2 engine
from Turbomeca. HAL has produced one fleet
of Cheetal for IAF, the first batch of Cheetal
being inducted in 2009. Further orders for 20
Cheetals have been received from Indian Army.
HAL is involved in the development of
different types of UAVs in participation
with other partners. In-house design and
development of Mini UAV was initiated
in September 2013 to meet the emerging
requirements of military, para-military, police
and civil sectors. The Mini UAV provides
surveillance and reconnaissance capability. Mini
UAV is undergoing rigorous design process that
is generally meant for fighter aircraft design.

The beauty
of innovation
and partnership

IAI Congratulates HAL
on the occasion of its
75th Anniversary
IAI. Over 25 years of teaming
with our Indian partners for
defense and growth
With an unrivalled record of proven cooperation
with India’s defense forces and industry, IAI has
become synonymous with innovation, reliability
and trustworthiness. Together with our Indian
partners we share the Make in India vision
in space, air, land and sea.
We are committed to continue our
long-term strategic cooperation
with India for a brighter and
safer future.

Aeronautical Development Establishment
(ADE), Bengaluru is developing RUSTOM-II, a
medium altitude long endurance (MALE) UAV
that is designed to operate at medium to long
ranges and gather near real-time, high quality
imagery and signal intelligence from areas of
interest. Rustom II is designed to meet the needs
of Indian Army, Indian Air Force and Indian Navy.
ADE and CSIR-NAL have developed 3 Fixed
Wing UAVs—Slybird, Indian Eagle and Pushpak
for military, para military, police and civil
applications over the last few years. These Micro
UAVs are capable of providing real-time video
both in day and night by using either gimbaled
daylight camera or gimbaled IR camera. Single
www.iai.co.il
corpmkg@iai.co.il
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axis video tracking system is used to ensure
continuous video transmission during flight.
HAL has developed expertise in aircraft
upgrades with successful programmes like
Jaguar NAVWASS aircraft to DARIN-II Standard,
MiG-21 BIS, MiG-27M, Sea Harrier, HS-748 (Avro),
Do-228, Cheetah and Chetak Helicopter reengining and upgrade. Integration of modern
systems like multi-mode radar, advanced
avionics systems, secure communication
system, radio altimeter, IFF equipment,
mission computer, modern EW suite, Global
Positioning System, etc., are carried out to
enhance the capabilities of the aircraft, as per
user requirements. Upgrade of Jaguar Darin-III
and Mirage 2000 has been recently taken up.
HAL envisages possible upgrades of MiG-29
aircraft, Mi-17 Helicopters, Su-30 MkI aircraft
and Re-engining of MiG-27M aircraft, Reengining of Jaguar aircraft in the coming years.
HAL has significantly increased its export
activity over the years and currently exports
its products and services in the Aerospace and
Defence sector to more than 20 countries. In
the past, HAL has supplied helicopters such
as Dhruv, Lancer, Chetak and Cheetah and
transport aircraft Do-228 to various international
customers. In addition, HAL continues to provide
product support and training programmes for
the above platforms besides supporting MiG
aircraft in service with international customers.
By supplying high precision structural and
composite work packages and assemblies to
global aviation majors like Airbus for A-320,
Boeing for B-777, IAI for G-150, Honeywell
and so forth, the Company has established
its credibility and value in the global space.
HAL today has 11 Joint Venture Companies:
BAe HAL Software Ltd provides software
solutions and services predominantly to
defence and aerospace industries worldwide.
Indo Russian Aviation Limited (IRAL) ensures
product support / spares requirements for the
Russian / erstwhile Soviet Union origin fleet
of aircraft by sourcing through its Russian
partners. Snecma-HAL Aerospace Pvt Ltd was
formed for creating a Centre of Excellence for
production of precision aero engine components
and assemblies as an Export Oriented Unit.
Samtel-HAL Display System Pvt Ltd was set up

22

for design, development and manufacturing
new generation display systems for airborne
and ground applications. HALBIT Avionics
Pvt. Ltd was formed to design, develop and
market simulators and avionic products. HAL
– Edgewood Technologies Pvt Ltd focuses
on development and manufacture of high
technology miniature electronic modules and
avionics systems for aerospace applications.
Infotech-HAL Ltd was established to create a
state-of-the-art design centre for aero engines.
Tata HAL Technologies Ltd undertakes work
packages related to engineering design services
in aero-structures. HATSOFF imparts military and
civil helicopter pilot training on a full motion
simulator with a common motion Roll On /
Roll Off platform for interchangeable cockpit
modules. International Aerospace Manufacturing
Pvt. Ltd is for production of precision aero
engine components and assemblies. Multirole
Transport Aircraft Limited was established
for co-design / development and coproduction of Multirole Transport Aircraft.
HAL today is seeking entry into the global
market while supporting India’s defence
requirements in a significant way. HAL’s thrust
on R&D, co-development and co-production
of aircraft, engines and equipment with
leading global aerospace companies will not
only meet defence requirements by way of
supplying indigenous or co-developed products
but will also increase the level of exports of
aerospace products. Responding to India’s
future requirements, HAL has conceptualised
the indigenous development of a Basic Turboprop Trainer (HTT-40). HAL has also embarked
upon the development of aero engines. A 25
kN turbofan engine (HTFE 25) suitable for IJT
class of aircraft and a 1200 kw engine turbo
shaft engine (HTSE 1200) primarily for use on
helicopters are under preliminary design stages.
HAL has not only pioneered aerospace
manufacturing in India but has been
instrumental in spearheading the aerospace
manufacturing ecosphere in the country
through outsourcing and vendor supply
chain development initiatives.

At 75, HAL remains a true force
behind the Indian defence forces.
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Tangible
Horizons

At the zenith of glory as a trailblazer in Aerospace industry in India,
Hindustan Aeronautics Limited is poised for greater challenges as it
rides futuristic waves beyond Make-in-India aeronautic trajectories.
T. Suvarna Raju, HAL CMD, speaks to AeroMag on the highlights of
the mission fulfilled and the evolving dynamics of a vision in pursuit
HAL is celebrating its 75th anniversary. A major milestone
indeed. What thoughts come to your mind?
Over the past 75 years, since its inception, HAL has been the
flag bearer of Aerospace industry in the country and I feel proud
to be part of this rich legacy. The company has grown from the
humble beginning to assemble and service aircraft for armed
forces during World War II to a massive organisation which has to
its credit designed, developed and produced 15 flying platforms
including fighters, trainers and helicopters over the years. The only
aero engine so far developed and manufactured in the country is
also by our company. We have not left any area untouched in the
domain of aeronautics. Today, HAL is one of the largest DPSUs and
a Navratna Company. HAL is instrumental in nurturing the private
industries thereby developing an Aerospace industry ecosystem
in the country. HAL has been the preferred and trusted partner of
ISRO and has contributed immensely in all the launch programmes
including Chandrayan. HAL also contributed to the success of Mars
Orbiter Mission and GSLV Mk III launch.
Thus the journey had been eventful and fulfilling. Looking
forward, we have our upcoming products like LCH, LUH, HTT-40,
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LCA, FGFA, MTA, UAVs as well as the engine programmes like the
25 KN turbofan engine (HTFE-25) and the 1200 kw turbo shaft
engine (HTSE-1200) and associated accessories, avionics on the
anvil. On Avionics front, HAL is planning to develop Smart Mission
Computer, AESA Radar, futuristic SDR, Smart MFDs among others.
We are also working out plans to venture into development of civil
aircraft of 60 to 80-seat capacity. I see a promising future for the
company.
Could you throw some light on the Vision 2020 that HAL is
preparing? What are the new initiatives planned and what
would be the focus going forward?
We would like to be one among the top 10 aerospace
companies in the world, achieve the Maharatna status and
become an aircraft integrator by involving private players with
focus on research and development. Our thrust would be to
develop indigenous technologies and thereby contribute to
‘Make in India’ efforts.
What’s the update on modernization, building capacity and
capabilities?

Capacity and capability building is a strategy at
HAL considering the cutting edge technological
environment the company is operating in. This
strategy has led to the establishment of 20
Production Divisions and 10 R&D centres over
the years, spread across the length and breadth
of the country, excelling in various domains of
aeronautical engineering. As new projects are
identified, capability is built both in terms of the
skilled human capital as well as infrastructure to
take up the challenges. In this direction, the LCA
Tejas Division was established recently for focusing
on LCA manufacturing and Greenfield Helicopter
manufacturing unit is planned to be established
near Tumkuru considering the need to increase the
helicopter manufacturing capacity threefold in
the next 7-10 years. It is this emphasis on capability
and capacity building that has enabled the
company to maintain the leadership position in the
past 75 years of existence. To further emphasize
on betterment of facilities, increased efficiency,
productivity and working environment, HAL has
embarked on a modernization drive covering all
the manufacturing units and R&D centres.
What are the investment plans?
HAL chalks out expansion plans and investment
roadmaps, considering the existing customer
needs and future market requirements. HAL has
embarked on a company-wide modernization
drive, at an investment of more than 3,000 crores
spread over a period of five years for betterment
of facilities, increased efficiency, productivity and
working environment.
HAL is also investing on a greenfield facility
which is being planned near Tumkuru and on
augmentation of the existing infrastructure at
Helicopter Division and LCA Tejas Division to
produce Light Combat Helicopter (LCH) which
will be under production in the near future and
enhanced numbers of Light Combat Aircraft (LCA)
respectively.
HAL is planning to invest in new JVs for
manufacture and MRO of helicopter engines
and also towards diversification into civil aircraft
development.
HAL would continue to invest in R&D as this is
the thrust area for the company. We have already
created an R&D corpus towards which 10 per cent
of operational profit after tax is allocated each year.
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Prime Mover
at the Helm

A

success story par excellence, T. Suvarna Raju’s imprint on the annals of the modern
day HAL saga would be writ large in parallel with the futuristic developments of
the big league aerospace industry worldwide. An alumnus of India’s prestigious National
Defence College with an M.Phil in Defence Strategic studies, Raju is a Mechanical
Engineer who joined Hindustan Aeronautics Limited (HAL) as a Management Trainee in
June 1980 and went on to become the Chairman and Managing Director (CMD) after
putting in 35 years of exemplary service to the Nation. Holding an MBA in Marketing,
and a PG Diploma in Intellectual Property Rights (IPR) from National Law School of
India University, his experiences incorporate the domains of manufacturing, overhaul
and upgrading of several fleets of fighter aircraft including Jaguar and Mirage. He
held various positions that included General Manager – Aircraft Division and Director –
Design and Development. He was also instrumental in the production of Hawk Mk-132,
an advanced Jet trainer aircraft for the Indian Air Force and Indian Navy.
In his drive to transform HAL into a technology power house, he focused on bringing
all Research and Development centres of HAL under a Committee of Institutional
Network (COIN) to synergise learning across the organisation. He provided impetus to
programmes like LCA, LUH, LCH, IJT and HTT-40 apart from upgrades of Mirage and Jaguar
DARIN-III aircraft. He is also keenly steering futuristic programmes such as UAVs, FGFA, MTA,
25 kN aero-engine and Civil Aircraft Development. He has not only pioneered the concept
of Performance Based Logistics, but has also been advocating its implementation for the
military assets. In a true sense, he represents the ‘Make in India’ movement.
Raju is a recipient of Dr. Biren Roy Trust Award of the Aeronautical Society of India
for his unstinted efforts in planning and establishment of new technologies at HAL.
He is currently Chairman of the Aerospace and Aviation Sector Skill Council, First
Member Secretary of the Design and Development Management Board (DDMB)
established by the Ministry of Defence and also Chairman of the Bangalore Chapter
of the Aeronautical Society of India.
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Could you elaborate on the R&D
initiatives and roadmap?
The company has reviewed its R&D
policy to streamline various activities
involved and a comprehensive R&D
manual has been issued last year. A
Committee of Institutions Network (COIN)
headed by Director (Engg, R&D) has been
formed unifying all the in-house R&D
units under one technical leadership to
have desired synergy in R&D efforts.
In the last few years HAL has been
focusing on patents and Intellectual
Property Rights. HAL has filed more than
1,100 patents in last three years.
Under the Chairmanship of HAL,
the government has formed Design
& Development Management Board
(DDMB) to strengthen design and
development in aerospace and promote
self-reliance in the critical areas of India’s
defence preparedness.
With HAL as its important member,
the Government has constituted an
inter-ministerial National Aeronautics
Co-ordination Group (NACG). The NACG
aims to bring together capabilities of
various defence organisations to create
the eco-system essential for an aerospace
industry.
HAL has also collaborated and
established chairs at premier institutes
like IIT Roorkee, Kanpur, Kharagpur,
Mumbai, Chennai and IISc Bengaluru with
the objective to conduct applied research
and tackle multi-disciplinary problems
in the field of aerospace technology
and its applications. HAL is also working
on establishing an exclusive Aerospace
University.
A clear roadmap for HAL is planned as
the company has involved in a number
of major Design and Development
projects, namely Light Combat Helicopter
(LCH), Light Utility Helicopter (LUH),
Basic Trainer Aircraft HTT- 40. Design
and Development of UAVs is one of the
fastest growing segment in both military
and civil applications and HAL has created
a separate group for the same. HAL has
also partnered with international OEMs

in Design and Development of Fifth Generation Fighter Aircraft
(FGFA). Self-reliance in Design and Development of Engines is
the other area where HAL will focus in the years to come.
What needs to be done further to give a boost to selfreliance in defence?
The ‘Make in India’ efforts of the Government will undoubtedly
boost indigenous production of defence equipment and the
recent increase in FDI in the defence sector to 49 per cent would
be a definite enabler.
I believe, we need to bring in cohesion and synergy among
various institutions, industries and Government organisations
to avoid re-inventing the wheel. It is important to overcome
the technology challenges. For self-reliance, Research &
Development in the country is very important and this must be
the focus area. Our companies must nurture R&D labs with an
aim to develop state of the art technologies. All this is possible
if the research areas focus on actual needs through vibrant skill
development programmes.
What are the initiatives needed to create a vibrant
aerospace manufacturing and services sector?
‘Make in India’ mission is a right move in creation of a vibrant
aerospace manufacturing sector in the country. Further, greater
industry-academia interactions, skill development within the
country needs to be focused more. The certification formalities
needs to be simplified and testing infrastructure availability in
the country also needs to be looked into to help more and more
private companies to get into Aerospace manufacturing.
How is HAL transforming itself from a manufacturing
company to technology-driven one?
HAL has given thrust to R& D activities foreseeing the need
of self-reliance in aerospace. Various Design and Development
projects encompassing trainers, fighters, transport, Helicopters
and engines have been taken up by HAL. Technology gap
analysis is carried out and more than 100 technologies have
been identified to be taken up for Development in HAL.
HAL has initiated a drive across the Company to assess and
identify the technologies and processes to build the Intellectual
Property portfolio. HAL is jointly working with National Research
Labs (DRDO laboratories, CSIR-NAL, CIPET) and Academia - IITs
and IISc towards achieving the self-reliance in the aviation field
by focusing on the partnership strategy.
HAL has established chairs at five IITs (IIT Kanpur – Rotary UAV
design, IIT Kharagpur – Electronic Warfare Systems, IIT Roorkee –
Aerospace Systems, IIT Bombay – Communication systems and
IIT Madras - Aerospace Systems).
In the last few years, HAL has been focusing on patents and
Intellectual Property Rights. As a significant step to promote R&D
activities, HAL has created R&D corpus to promote technology
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development within the company. This would be spent on
R&D and for developing indigenous technologies and thereby
contribute to ‘Make in India’ efforts. These measures with thrust
mainly on R&D and technology development will strengthen HAL
as technology driven company.
Could you talk about operational highlights of 2015-16 for
HAL so far? What are the expectations in the current fiscal and
what are the goals?
Carrying forward the impressive performance in the earlier years,
the year 2015-16 started with the grit and determination to take
the company to greater heights, ready for bigger challenges in the
competitive atmosphere. One of the remarkable achievements of
the year for the company is the completion of performance flight
trials of Light Combat Helicopter (LCH), HAL’s indigenous combat
helicopter, paving way for finalisation of the basic configuration.
The chopper completed hot weather, hot and high altitude tests
and is the only combat helicopter which can operate above 10,000
to 12,000 feet altitude with considerable amount of armaments.
Another milestone achieved was the Production Organisation
Approval (POA) by DGCA for manufacture of Do-228 aircraft for
civil sector to HAL, boosting HAL efforts to diversify into civil
aviation. Also, HAL was awarded the contract in September 2015,
for supply of 10 Cheetal helicopters to IAF.
Taking ahead the business strategy to collaborate with the
leaders, HAL entered into two major partnerships in the year,
MoU with BAE Systems, UK for Hawk upgrade as well as to
develop combat Hawk for Indian and export market and a MoU
with Turbomeca, France to establish a Joint Venture in India, to
provide maintenance, repair and overhaul support to customers
in India and abroad. HAL has always been a preferred partner in
ISROs programmes and HAL delivered the Orbiter Craft Module
structure of Chandrayan-2 to ISRO in June 2015.
HAL is actively pursuing development and production of
UAVs (mini and micro) through collaborations with Defence
Laboratories, academia, and its own design. These UAVs are
designed and developed by HAL keeping the futurist needs
and emerging requirement of military, para-military, police and
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Boost
for

civil sectors.
In nut-shell, the year 2015-16 has turned out to be a very
important year for the company with many major Design and
Development products taking shape. These will be the game
changers in the years ahead, for the company as well as for
the country. These include first flight of indigenous platforms,
Light Utility Helicopter (LUH) and Basic Trainer Aircraft HTT-40
and the core engine run of the indigenous turbo fan engine
HTFE-25. The other important milestones achieved for the
current fiscal include Initial Operational Clearance of Jaguar
Darin III upgrade and commencement of series upgrade of
Mirage aircraft.
Looking forward to the next 25 years, what roadmap do you
wish to see? What should be HAL’s future vision?
While the last 75 years have been impressive, next 25 years would
be challenging as we aim to be in the league of top 10 aerospace
companies in the world. At present we are a Navratna company and
we have vision to achieve a Maharatna status. Notwithstanding
our commitments to Indian Defence Services who remain our
main customers, we are focusing our strategies on diversifying
our customer profile to non-defence sector also. The helicopter
business segment is expected to grow many folds and HAL will
make efforts to see that its helicopters operate in different parts
of the world. HAL also intends to build brand India Civil Aircraft for
regional transportation.
Presently, the biggest weakness of the aerospace industry in India
is the dependence on foreign industry for aero engines and in the
next 25 years I see India having its indigenous aircraft flying with
indigenous engines. The present HTFE 25 KN and the HTSE-1200
KW engine development programmes of HAL are the right steps in
this direction. In the coming years, the HAL-ISRO partnership will
grow stronger with HAL as a major partner in ISRO’s man mission
to space, Heavy Launch Vehicles, etc. The use of UAVs will increase
substantially both in areas of military and civil with applications for
border security, surveillance / reconnaissance missions, homeland
security etc with combat UAVs ruling the battle fields. HAL is
preparing to address this segment in a big way.

Naval
Air Arm
C

Admiral R.K. Dhowan
Chief of Naval Staff

A

dmiral R. K. Dhowan is an alumnus of the National Defence
Academy Defence Services Staff College and Naval War
College, Newport, Rhode Island, USA.
His illustrious career began with being adjudged as the Best
Cadet and winning of the coveted award Telescope during sea
training on board INS Delhi. He was commissioned in the Navy on
01 Jan 75. He went on to bag the Sword of honour for his course.
Consequent to earning his Watchkeeping ticket on erstwhile
Delhi, his first tryst with Navigation was when he was appointed
the commissioning Navigator of Bhavnagar. He was baptised in
the art of Navigation when as a young lieutenant armed with
his sextant and the keen eyes of an aspiring navigator, he sailed
Bhavnagar from the port of Riga in the Baltic Sea to the shores
of Mumbai. This baptism by fire culminated in his specialising
in Navigation and Direction. Post specialisation he went onto
to navigate Talwar and Ganga. With the induction of the Sea
Harriers, he was selected to undergo the Sea Harrier Direction
course at Yeovilton, UK. His tenures at INAS 300 and Vikrant
shaped the future of direction specialisation within the Navy.
The important staff appointments held by him at Naval

hief of the Naval Staff Admiral
Robin K. Dhowan speaks about
the special bond between the Indian
Navy and Hindustan Aeronautics
Limited, their association going back
to over 50 years. With the Indian Navy
poised at the threshold of a major
expansion in its Air Arm, HAL would
remain the preferred partner for

Headquarters during his illustrious career include Deputy
Director Naval Operations, Joint Director Naval Plans, Assistant
Chief of the Naval Staff (Policy and plans), and Deputy Chief of
Naval Staff, Integrated Headquarters, Ministry of Defence (Navy).
He has also served as the Senior Instructor at DSSC Wellington.
The Admiral has commanded frontline warships of the Western
Fleet namely Khukri, Ranjit and Delhi. Besides serving as Indian
Naval Adviser at the High Commission of India, London he has
also served as Chief Staff Officer (Operations), HQWNC.
The Admiral had the proud privilege of commanding the
Eastern Fleet as Flag Officer Commanding Eastern Fleet
(FOCEF), and subsequently took over as Chief of Staff (COS) at
HQENC, Visakhapatnam. The Admiral also has the distinction
of commanding the prestigious National Defence Academy, his
alma mater as the Commandant before serving as the Deputy
Chief of Naval Staff. Thereafter he assumed charged as the Vice
Chief of the Naval Staff in Aug 11. He has assumed charge as the
22nd Chief of the Naval Staff on 17 Apr 14.
The Admiral has been appointed as Principal Honorary Naval
ADC to the President of India with effect from 17 Apr 2014.
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production and technical support of all
acquisitions of the Indian Navy, Admiral
Dhowan tells AeroMag Asia.
As HAL celebrates it Platinum
Jubilee, could you talk about the
Indian Navy’s association with HAL?
As we all celebrate 75 years of Hindustan
Aeronautics Limited’s (HAL) success story,
this occasion also marks completion
of 50 years of the Indian Navy’s close
association with HAL. The first aircraft for
the Indian Navy was delivered by HAL in
1964, with the induction of the Chetak

Prime Minister Shri Narendra Modi
along with Defence Minister Shri
Manohar Parrikar, Chairman COSC
& CAS Air Chief Marshal Arup Raha,
CNS Admiral RK Dhowan, COAS Gen
Dalbir Suhag, Defence Secretary
Shri G Mohan Kumar and FOC-in-C
West Vice Admiral SPS Cheema on
board INS Vikramaditya during the
Combined Commanders’Conference
2015 at Kochi.
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helicopter. The Navy today operates
more than 100 aircraft – the Dornier,
Chetak, Advance Light Helicopter
(Dhruv), Lakshya Pilotless Target Aircraft
and the Hawk Advanced Jet Trainer –
built or supported by HAL. It gives me
immense pleasure to place on record
the efforts put in by HAL in undertaking
modification
and
servicing
of
both Eastern and Western origin aircraft,
the Sea Harrier deck-based fighter,
Seaking ASW helicopter, TU 142 and the
IL 38 Maritime Reconnaissance aircraft
as well as the Lakshya Pilotless Target

Aircraft, being operated by the Indian
Navy.
I would like to extend my heartiest
congratulations to HAL on their 75th
anniversary. Having been established
as a private firm in 1940 as Hindustan
Aircraft Pvt Ltd, and thereafter, HAL in
1964 as a public enterprise, the company
has indeed come a long way. Conferred
with ‘Navratna’ status by the Indian
Government in 2009, the commitment
and dedication to nation displayed
by the HAL in the field of aviation is
commendable.

The Chief of Naval Staff, Admiral R.K. Dhowan presenting a memento to the Union Minister for Defence, Shri Manohar Parrikar at the
Induction ceremony of P8i Boeing aircraft Sqn, at INS Rajali, Arakkonam,Chennai on November 13, 2015.

What roadmap do you see going forward, for further cooperation between the Navy and HAL?
By the year 2027, the Naval Air Arm is expected to witness a
fleet of more than twice its present inventory holding, and
would be comparable to some of the Air Forces in the world. The
Indian Navy is in the process of inducting additional Dorniers,
Chetaks and Advanced Light Helicopter aircraft. Upgrading of
avionics on our helicopters and fixed wing aircraft is already
underway. We have also sought co-operation from HAL towards
the Mid Life Upgrade of our Seaking helicopters.
Future projects on the anvil include production of carrierborne fighters and induction of simulators for aircraft being
built by HAL. Keeping in view the anticipated induction of new
aircraft and aviation equipment, the involvement of HAL can
only be expected to increase in the years ahead. However, while
the capability of the organisation exists, the capacity in terms
of technology and infrastructure will need to be considerably
enhanced to achieve the desired results.
Could you talk about some of the key modernisation
programmes underway in the Navy?
Indian Navy’s prime focus is on long-term sustenance,

increased self-reliance and enhanced capabilities on new
generation aircraft such as MiG 29K carrier-borne fighter, Hawk
AJT, KM 31 ASW helos and P 8I LRMPaircraft. In addition to
indigenisation of systems and components, setting up of Deep
Repair Facilities (DRF) in partnership with HAL for Hawk AJT and
MiG 29K is being actively pursued. The Indian Navy is in active
collaboration with DRDO, HAL and other Defence Public Sector
Units (DPSU) and private industry in developing different
aircraft and systems for various upgrade programmes on the
current aircraft inventory.
Future induction of aircraft would be largely based on Buy
and Make (Indian) concept for projects such as Naval Utility
Helicopter and Naval Multi Role Helicopter. Traditional concepts
of DRF within services/ DPSU would have to be complemented
or replaced with capabilities in Indian Production Agency
(IPA) through Maintenance Repair Organisation facilities and
Performance Based Logistics (PBL) concepts. With the Indian
Navy poised at the threshold of a major expansion in its Air
Arm, I am sure HAL would remain our preferred partner for
production and technical support of all our present and future
acquisitions.
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Composite heat-shield for GSLV MIII

Saga of
ISRO – HAL
partnership:
A success
story

Dr M Annadurai
Director , ISRO Satellite Centre Bangalore

(GSLV) have been developed.
ISRO also has its own Lunar and interplanetary missions
(CHANDRAYAAN 1 & 2 , MOM ) along with other scientific projects
( ASTROSAT , ADITYA) to encourage and promote science interests
in the country
ISRO is moving forward with the development of heavy lift
launchers, human spaceflight projects, reusable launch vehicles,
semi-cryogenic engines, single and two stages to orbit (SSTO and
TSTO) vehicles etc
During all the above successful endeavors , Hindustan
aeronautics limited (HAL) has partnered and supported ISRO in
a big way in terms of providing the manufacturing expertise and
facilities as well as human resource for the realization of satellites
and launch vehicles.
As an acknowledgement of their technical capabilities ISRO has
made HAL as it’s partner in all its space endeavors and it wanted

I

ndian Space Research Organization (ISRO), formed in 1969, has
embarked on its mission to provide the Nation, space based
services and to develop the technologies to achieve the same
indigenously.
ISRO develops and delivers application specific satellite products
and tools to the Nation: broadcasts, communications, weather
forecasts, disaster management tools, Geographic Information
Systems, cartography, navigation, telemedicine, dedicated
distance education satellites being some of them.
To achieve complete self reliance in terms of these applications,
cost efficient and reliable launch systems like Polar Satellite Launch
Vehicle (PSLV) and The Geosynchronous Satellite Launch Vehicle
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Large criss-cross heat pipe embedded sandwich panel for GSAT
11(I6K) spacecraft

I6K (6ton ) spacecraft structure

and will continue to be so in future too”, he said.
The collaboration of ISRO Satellite center with HAL for the
manufacturing of satellites started when it had built the
structural assembly of India’s first satellite “Aryabhata” which
was launched on April 19, 1975. This association further
strengthened with inputs from HAL to build the satellites
Bhaskara-1 and Apple. HAL Nasik division was involved
in the manufacturing of Sandwich panels for India’s first
communication Satellite (Apple Spacecraft Structure). Since
then, In addition to the aerospace division, Various divisions
of HAL like, Helicopter division, Aircraft division, Engines
division, Foundry and Forge divisions of Bangalore are
involved in manufacturing the detailed parts and Assembly
of spacecraft Structure .
The satellite structure fabrication at HAL began with
basic aluminum frame construction for Aryabhatta and
graduated to stiffened skin construction for INSAT 2 series
of satellites. Subsequently metallic sandwich construction
was introduced. Presently advanced composite sandwich
construction is the norm. Another significant achievement is
the manufacturing of large criss-cross heat pipe embedded
sandwich panels for 6T communication satellites.
So far nearly 100 assembled spacecraft structures have
been delivered by HAL to ISAC. The future of the partnership
is poised for a phenomenal transformation. ISRO’s goal of
readiness of 10 to 12 satellites per year will herald a change
in the way the projects are planned. Enhancements in terms
of facilities and human resource will be called for. New areas
of participation in the satellite and launch vehicle realization
could be identified to harness the expertise of HAL.
A bright future in this collaboration is on the anvil for better
and faster space access. This will enable to have larger Indian
space assets that will be part of emerging India opening new
vistas in ISRO and HAL collaboration.

a division of HAL totally dedicated to cater to its growing requirements
of space worthy hardware. HAL’s Aerospace Division was hence
conceptualized in early 80s by an MoU signed between Prof. Satish
Dhawan Chairman, ISRO and Air Chief Marshal L.M. Katre, Chairman, HAL
in May 1983
A full-fledged aerospace division took birth on March 25, 1988 and
was dedicated to the nation on April 19, 1991. Since then, HAL has been
a major partner of ISRO and their mainstay for the realization of critical
components, structural assemblies for launch vehicles and satellites and
propellant tankages for the launch vehicles.
HAL started off with fabrication of light ally structural assemblies
and tankages for SLV,, ASLV, PSLV Launch Vehicles. Since then the
facilities have been augmented/modernised continuously over time to
manufacture structures and propellant tankages of different types and
sizes, different materials and varied complexities. Some of the noteworthy
launch vehicle subassemblies delivered by HAL are large inter-stages for
PSLV and GSLV MII and MIII (stiffened and iso-grid construction), large
composite heat-shield for GSLV MIII etc
With the increased frequency of launches and
in an effort to move up the value chain, HAL
took up the total stage integration of the L40
booster stage of GSLV MKII vehicle and has been
successfully delivering fully integrated stages till
date. To add to this in 2014 the then Chairman of
ISRO, Dr. K. Radhakrishnan laid the foundation stone
for Integrated Cryogenic Engine Manufacturing
(ICEM) facility on HAL land in presence of HAL
Chairman, Dr. R. K. Tyagi. The facility is being set up
over a built-up area of 5560 sqm opposite to HAL’s
Aerospace Division and will be manned by HAL.
On this occasion, Dr. Radhakrishnan, hailed HAL’s
contribution to ISRO. “We remember HAL every time
we succeed in our missions, the Mars Orbiter Mission
being the latest. We have been partners in progress
HAL Delivers Mars Orbiter Mission Satellite Structure to ISRO
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Thales Going
Smart Even
After 60 in India
Mr. Antoine Caput
Country Director & VP
Thales India

T

hales in India has a presence in this country for
more than 60 years now. It stays committed to India,
contributing significantly to the growth of Indian aerospace
and defense sectors by sharing technology and expertise
with its Indian counterparts.
Thales has a futuristic vision in India. It is now planning
to ramp up its supply chain in India and build a sustainable
ecosystem of partners here. It looks forward to support the
local industry by enhancing growth opportunities for them.
Going forward, the company will continue to strengthen its
presence locally, serving the interests of the country and
aligning its efforts with the global strategy of the Group.
Thales sees a huge opportunity to be a preferred partner
of the Government in developing smart cities. Since safety
is a cornerstone of a smart city, it plans to take this thought
forward in India and support in making cities safe first, and
then provide tools for a smart, integrated city. The company
has several references worldwide in building smart cities
with a focus on smart mobility and security.
Mr. Antoine Caput, Country Director & VP, Thales in India at
this juncture has many things to say about the company and
its association with organisations like HAL. Going through
his words:
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Fruitful 60 years
Since 1953, Thales has been contributing to the development
of the country in the fields of defense, aerospace and ground
transportation (railways and metros). It employs about 300 people
across its offices in New Delhi, Bengaluru, Hyderabad and other
cities.
The Group’s defence business is recognised as a trusted partner
in all three branches of the Indian Armed Forces: navy, air force and
army. Together with Dassault Aviation, Thales has been working
on the upgrade of the Indian Air Force’s Mirage 2000 fleet, and the
first two Mirage 2000 I/TI have already been delivered to the Indian
authorities.
Our association with Hindustan Aeronautics Limited (HAL) is over
five decades old now. Further, we have created Joint Ventures (JVs)
with Samtel, Bharat Electronic Limited and L&T Technology Services.
From its original focus on defense in India, Thales extended its
footprint to other key domains such as ground transportation
(becoming a leading provider of ticketing systems for metros) and
aerospace in late 90s.
JVs in India and Make in India campaign
Thales’ strategy is in line with the Indian government’s policy
of ‘Make in India’ to develop the industrial defense base of the
country. Our association with HAL and the JVs are a testament to it
and so is our ‘Go to India’ approach wherein we have also been cooperating with the Indian private sector particularly large corporate
players and SMEs to build transfer of technology and supply chain
partnerships.
JV with BEL
The JV company was incorporated in August 2014 as BEL-Thales
Systems Limited. Thales holds 26% equity in the joint venture, while

Bharat Electronics holds 74 % of the stake. The JV is dedicated
to the design, development, marketing, supply and support of
civilian and select military ground based radars for both Indian
and international markets.
Samtel
Thales signed a JV agreement with Samtel in 2008 to locally
develop and produce helmet mounted sights and displays,
military avionic and airborne sensor systems for the defense
market in 2008. Samtel Avionics Limited holds 74% of the stake
and Thales 26%.
The JV is fully operational and the facility of the same is in
Noida. The production of displays for the Mirage 2000 upgrade
programme by this JV will pave the way for future opportunities to
serve local and export markets.
L&T Technology Services
In June 2014, Thales and L&T Technology Services formed a JV
with a view to develop software engineering activities in India,
particularly in the avionics domain. L&T Technology Services
purchased 74% of the equity capital of Thales Software India Pvt.
Ltd. By retaining 26% equity stake, Thales helps the company to
develop the latest trends in the avionics industry, one of its core
businesses.
HAL and Plans for Future
Thales and HAL have been long-term partners, working closely
together for over 50 years now. Thales has been associated
with HAL in providing airborne avionics, mission systems and
equipment for several fixed wings, rotary wings, transport military
aircraft and upgrade programmes.
One of the key programmes, that is, the Mirage 2000 upgrade is
a fine example of our association with HAL. While two upgraded
Mirage 2000 aircraft were delivered in France in March this year
by Dassault Aviation and Thales, two more are being upgraded by
them at the HAL facility in Bangalore. The rest of the fleet is being
upgraded under the responsibility of HAL with the support of
Dassault Aviation and Thales teams as per the contract.
Association with Military
Thales’ equipment and systems have been selected for various
types of platforms of the Indian armed forces.In addition to the
Mirage 2000 fleet upgrade, Thales’ solutions for the Indian Air
Force include GS100 radars, avionics & INGPS (Inertial Navigation
and Global Positioning System) for military aircraft such as the
Mirage 2000, MIG-21 & 27, SU-30, IFF (Identification friend or foe)

& INGPS for MIG-29, and reconnaissance pods Vicon 91; while for
the Indian navy, these include Electronic Warfare (EW) systems,
anti-submarine warfare sonar systems & mine-hunting solutions,
and long-range surveillance radar LW08 and DA04. For the Indian
Army, the contracts include Hand Held Thermal Imagers (HHTI)
and Catherine Thermal Imagers on T90 tanks and FLYCATCHER
Mk1radars, among others.
India’s Civil Aerospace
It has made significant strides towards success in the civil
aerospace sector in India which includes retrofit of avionics and inflight entertainment to Air India, critical avionics to IndiGo and Jet
Airways, and navigational aids to Airport Authority of India.
Thales also provides a wide range of support and services for
avionics in the civil aerospace market. As a proven OEM, Thales
offers comprehensive and flexible asset management services
– from maintenance services and part distribution to standard
exchanges, access to spares pools, pre-owned equipment trading
and full component availability packages.
In November 2015, IndiGo extended its long-term maintenance
agreement with Thales for its growing fleet of Airbus A320 aircraft.
The contract will cover avionics maintenance for a fleet of up to 250
aircraft, including the A320neo which will start being delivered to
IndiGo in late 2015. Thales has been a partner to IndiGo since the
airline took delivery of its first Airbus A320-200 aircraft in 2006.
India’s Transportation Sector
As a long-standing partner of public transport systems in India,
Thales has many successful references in the country which
include ticketing systems for New Delhi and Gurgaon metros,
Communication and Supervision systems for New Delhi, Mumbai,
Jaipur, Hyderabad and Bangalore metros, and advanced signaling
-- Communication Based Train Control system-- for the Hyderabad
metro. In main line rail, Thales provides electronic axle counters to
the Indian Railways and is currently working on supplying a train
protection and warning system (European Train Control System)
for the Southern Railway.
R&D Innovation in India
Collaborating with the world’s most dynamic universities is a key
aspect of innovation at Thales. In October 2015, Thales and the
Indian Institute of Science (IISc) Bangalore signed an MoU for a
jointly supervised IISc-CNRS PhD fellowship scheme. As part of this
scheme, areas of interest to Thales such as advanced electronics
and electromagnetics or complex system engineering in which
expertise exists at IISc will be considered.
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Liebherr to increase
presence in India

Nicolas BONLEUX
MD & Chief Sales Officer
Liebherr-Aerospace & Transportation SAS

Liebherr-Aerospace Toulouse SAS, based in Toulouse, France has many years
of experience in the areas of aerospace and transportation systems. We see
India in the long-term as being one of the world’s major aerospace markets,
and therefore we will get organized to have in the long term a major Liebherr
aerospace footprint in India, that will encompass engineering support,
manufacturing and customer service. In addition, we will further intensify the
relationship with our Indian supply base.Liebherr-Aerospace see India in the
long-term as being one of the world’s major aerospace markets. Hence they wish
to have a stronger presence in the country.
Mr. Nicolas BONLEUX, Managing Director and Chief Sales Officer, LiebherrAerospace & Transportation SAS shares his thoughts with Aeromag and reveals
his plans for the Indian market.

How do you see the prospects for Liebherr products and
services in the Indian market ?
We see India as a quickly emerging market, both for the aircraft
manufacturing and from the aircraft operation standpoint.
We are supplying many parts to aircraft built in India by HAL (air
conditioning parts for the ALH helicopter, cabin pressure control
parts for the Jaguar, HJT 36 and LCA military aircraft, landing gear
and fight control parts for the Do 228 turboprop aircraft) and we
expect that, with the increase of the quantity of Indian programs,
we will further grow the quantity and diversity of parts that we
supply to Indian airframers.
In addition, the fleet of aircraft operated in India and for which
we supply major systems –Airbus, ATR, Boeing, Bombardier,
Dassault Aviation, is growing at a fast pace, which will result in a
substantial increase of our service business.
How do you plan to go deep into the Indian market?
Our short-term plans to penetrate the Indian market are based on:
• A local presence with an aerospace liaison office based in
Bangalore, performing coordination with our European
homebases
• The appointment of a field service representative for operators
to carry out the liaison with our regional repair station based in
Singapore
• The accelerated development of our aerospace supply chain
in India, where we purchase today aerospace critical parts
(gearboxes) and engineering services
• The leveraging of the Liebherr Group’s industrial facilities in India
to carry out maintenance and assembly tasks in India
• The partnership with Indian companies for the transfer of some
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technologies that enable some of our parts to be manufactured
by our partners in India
What is your focus on the Indian aerospace market how you
are going to expand this market?
In the coming years we will focus on to:
•Proposing highly integrated, highly engineered, hightechnology systems to the Indian airframers for the upcoming
aircraft programs in India, in our five aerospace product lines of
air management systems, flight control and actuation systems,
landing gear systems, gears and gearboxes, and electronics.
We are convinced that, thanks to our experience of successfully
designing and supplying systems to virtually all of the world’s
flagship aerospace programs, we can bring substantial value to the
upcoming Indian helicopter, regional transport, trainer, fighter and
military transport programs that are currently in the pre-design
phase.
Proposing state-of-the art integrated logistic support services to
the Indian operators of foreign-built aircraft, through an extension
of our footprint in terms of field service support, repair services
and spare part availability, through our own repair network and
the network of our partner companies like our Joint Venture
OEMServices able to offer nose-to-tail services for commercial
aircraft.
Are you prepared to go alone? Or is there any tie-up,
partnership or joint venture initiative?
In addition to the very close relationship we have developed with
a network of Indian suppliers, we have also undertaken detailed
discussions about the transfer of technology with HAL, some of

Flap Screw Jack (developed, manufactured and serviced by Liebherr-Aerospace) which is part of the Dornier Do228 flight control system.
which have materialized by specific program-related agreements.
Can you comment on the business atmosphere here? What
do you think are the advantages you are going to get in India?
Generally speaking our experience in India is very positive,
with a highly qualified workforce and very professional business
partners.
However, we think that the volume of aerospace business in
India is still far from reflecting the country’s actual potential. In
our opinion business environment in India still features insufficient
visibility and security about aircraft programs and contract awards.
If such visibility and security could be improved, the business
conditions would be there for a significant enhancement of the
competitiveness of the Indian programs.
How do you achieve the target for your business in India? Is
there any time-bound goal for you?
At Liebherr, we pursue long-term strategies and this also applies
to our activities with and in India.
Our goals are to establish ourselves in India as one of the
suppliers of choice for the design, development, manufacturing
of services of systems in our five product lines, at all the Indian
airframer and operator customers, like we did in all the other major
aerospace countries we expanded into outside Western Europe:

USA, Canada, Brazil, Russia and China.
In which areas are you going to diversify your business
interests?
We see India in the long-term as being one of the world’s
major aerospace markets, and therefore we will get organized
to have in the long term a major Liebherr aerospace footprint in
India, that will encompass engineering support, manufacturing
and customer service. In addition, we will further intensify the
relationship with our Indian supply base.
HAL is celebrating its 75 years now. Is there any new
progamme for a stronger association with HAL?
We are doing business with HAL already for many years and
you can find the following products on these aircraft programs.
We supply heating and ventilation systems for the ALH and the
flap system, landing gear actuators and the nose wheel steering
system for the Dornier 228. For the HJT 36, Jaguar and the LCA we
provide the cabin pressure control system.We have submitted to
HAL several proposals for the new programs they have launched.
In addition we have conducted with HAL several initiatives for the
transfer of technology for some specific programs.
HAL has always been a very valuable partner for us and we highly
value the relationship with that organisation. We intend to further
develop and deepen this relationship.

Liebherr-Aerospace Lindenberg GmbH, Lindenberg (Germany). Liebherr’s center of excellence for flight controls, landing gear systems,
gears and gearboxes (Original Equipment Manufacturer).

39

Mr. Prabal Basu,
Chairman & Managing Director,
Balmer Lawrie & Co. Ltd.

Balmer Lawrie:Going Steady
B

almer Lawrie (BL) thinks it as a matter of great pride for it to
get associated with HAL. It is a long relationship starting in
1986, and BL expects it to continue to foster in the years to come.
“HAL is a highly esteemed customer of ours and it has been our
constant endeavour to provide best-in-class logistics services to
HAL”, says Prabhal Basu, Chairman and managing Director of Balmer
Lawrie &Co Ltd. We have executed many projects for HAL over
nearly last three decades. Balmer Lawrie has successfully supported
HAL by transporting Helicopters, Advanced Light Helicopters and
Intermediate Jet Trainer in almost all the International Air Shows that
HAL has participated, he remembers.
Balmer Lawrie has also transported Dhruv and Chetak Helicopters
and associated ground equipment from Bangalore to various
international destinations over the years. This is besides our major
activity of handling HAL’s air import of raw materials, equipment,
machineries, aircraft parts etc. for the Hawk, Mirage and other
projects, he said.

Association with Indian Aerospace Industry
Being one among the oldest Customs House Agents, BL has
diversified into many areas, according to Basu. Over the years, we
have emerged as a leading end-to-end Logistics service provider.
With a presence in both logistics infrastructure and services, currently
we are catering in the areas of door-to-door Freight Forwarding (both
air and sea), CHA services, Project Logistics, Chartering and Express
and warehousing. We have branches in major Indian cities with
experienced personnel and a large network of global associates. We
have expertise of handling ODCs and we do provide our end to end
services to the Department of Space, DRDO and other customers in
this industry.
We also have Container Freight Stations in Kolkata, Mumbai and
Chennai, which are close to the ports and currently in the process of
setting up Cold Chain Logistics, and Multi Modal Logistics Hub. This
certainly equips us wholly to provide any kind of end to end logistics
service to the Aerospace and as well as other industries.

Balmer Lawrie and HAL over the years
Basu now explains how his company’s relationship with HAL has
grown over these years: Our relationship with HAL has strengthened
over the years and grown manifold. We see ourselves more like
business partners and support each other grow in our respective
business areas. Besides providing the regular logistics support, in
challenging situations, we have acted as their advisor, shared our
expertise to guide them find suitable logistics solutions.

Logistics Industry Growing
India’s logistics sector is poised for accelerated growth, Prabhal
Basu says. Led by GDP revival, ramp up in transport infrastructure,
e-commerce penetration, impending GST implementation, and other
initiatives like ‘Make in India’, Indian logistics industry grows at 1.52 times the GDP growth. This sector is estimated to have grown at
a healthy 15 per cent in the last five years. The Logistics industry in
India was estimated at around INR 130K cr in 2014. The infrastructure
space is expected to grow at 7-9% CAGR; services at 10-14% CAGR,
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Warehousing and CFSs at 10-12% CAGR, Cold storage at 18 to 20%
CAGR and Industrials at 15-20% CAGR over the next 5 years. With the
Government’s “Make in India” initiative, we are expecting industrial
growth in general and the Aerospace industry in particular.
Indian Market Growing
Basu’s optimism is based on so many factors. The Indian
transportation and logistics industry is poised at a crossroad along
its growth trajectory, he says. This is particularly important at this
juncture in light of the ongoing global economic uncertainty that
has been impacting the Indian market to an extent. However,
driven by strong fundamentals and consistent demand, the resilient
Indian economy in general and, the logistics sector in particular, are
seemingly well-positioned to sail through turbulent global waters.
Rising investment, rapidly evolving regulatory policies, mega
infrastructure projects, and several other developments in recent
times have driven the Indian logistics market, simultaneously
gradually overcoming infrastructure-related constraints and
logistics-centric inefficiency. While traversing this road to
development, multiple projects and services have been either at
the planning or implementation stage. Such developments have
spanned across all modes of transportation and logistics services,
and have involved the active participation of all stakeholders,
ranging from logistics service providers and policy makers to end
users and industry think tanks.

Regulations around rationalization of tax structures, proposed
introduction of GST and prevention of overloading should create
a more favourable environment in which the sector can flourish.
Initiatives taken by government and innovations by industry players
should help leveraging economies of scale and provide end to end
integrated logistics solutions that are cost effective.
Initiatives of Balmer Lawrie
It is in this scenario that BL and Basu are focussing and investing
more in Logistics business over the next 3-5 years. We have forayed
into the areas of Cold Chain Logistics and Multi Modal Logistics
Hub (MMLH). Two of our, multi-product Temperature Controlled
Warehouses (TCW), one in Hyderabad and the other in NCR, are
expected to be operational by early next fiscal followed by more
TCWs in other parts of the country which will primarily cater to Quick
Service Retail (QSR), Multi Retail (MR), Pharma and F&V segments of
the market.
We have also identified Project Logistics as one of the major focus
areas besides Air & Sea import export and CHA. We have the requisite
expertise to provide total solutions to our customers for handling
and managing complex, high-value, heavy-lift and over-dimensional
project cargo by customizing the services as per customers’
requirements. We will continue to invest in required infrastructure
and technology for our logistics businesses to further improve our
service, reliability and cost effectiveness, Prabhal Basu concludes.
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Invest, Entrust
in Bavaria:
Dr. Wolfgang to India
Dr. Wolfgang Huebschle

Invest In Bavaria
Invest in Bavaria is a
special division within the
Department of the Bavarian
Ministry of Economic Affairs
and Media, Energy and
Technology. This business
promotion agency is the
central, single-stop point of
contact within the Bavarian
Ministry of Economic Affairs
for all companies interested
in setting up and expanding
business units in Bavaria
by providing information,
location
analysis,
data
support and a professional
network in the business and
government area.
This is an interface
between
companies,
regions,
economy
and
politics;
a
network
operating
confidentially.
Invest in Bavaria has 24
representative offices across
the globe. With Invest in
Bavaria. Investors will have
a competent partner at
their side to accompany
professionally through all
phases of project realisation.
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Dr. Wolfgang Huebschle, who heads the Office of Invest in Bavaria which is headquartered in Munich,
Germany, asks the Indian investors to look for pastures in Bavaria and Germany.
Germany is the world’s fourth largest and Europe’s best performing and most stable economy. Bavaria is
Europe’s 8th largest economy and commands a pre-eminent position within Germany and it is located in
the heart of the European Economic Area.
About Bavaria
Bavaria is a place where international companies converge and meet to shape the sustainable energy
and mobility future, where factories are smart and technology driven, and where innovative, new and
profitable value propositions are being created. Besides, there is a huge network of small and medium
industrial, trade and service companies throughout Bavaria – thus providing investors with a broad
spectrum of innovative suppliers, customers and potential partners. Bavaria is also the cultural and natural
pearl of Central Europe. World famous attractions and culinary specialities make the federal state a popular
place to live in.

• Man & Environment : Biotechnology, Medical Technology, Energy
Technology, Environment Technology, Forestry and Wood, Food
and Nutrition
• Information & Electro Technology: ICT, Sensor and Power
Electronics, Mechatronics/Robotics.
• Services and Media : Financial Services and Media
Labour Market
The fundamental reforms made to the German Labour market
recently have created flexible working models which correspond
with the requirements of the modern market place. The Federal
Employment Agency offers professional recruitment services free
of charge. There are also numerous private recruitment service
providers. A general minimum wage of EURO 8.50 an hour has come
out with effect from 1st January, 2015. The legally permitted working
time totals eight hours per day and 48 hours per week.
Locations in Bavaria
Apart from Munich, Nuremberg, Augsburg are other regions in
Bavaria. Nuremberg offers some special incentives for investors and
that may vary from individuals as per their business plans and also
special incentives for start-ups as well.

Why Bavaria?
In both Europe and the world, Bavaria takes a top-ranking position in numerous futuristic fields of high
technology. An outstandingly constructed transportation, telecommunication and energy infrastructure,
optimal supply of necessary goods and services, linkage to the global market and direct access to nearly
half a billion consumers make it an ideal business location.
The pool of highly qualified specialists, a state-wide network of researching and educating universities as
well as the consequent support of research and innovation result in both a concentration and combination
of future technologies to an extent unique throughout Europe.
Bavaria’s gross domestic product has out valued 19 of the 27 EU member states for years. The economic
performance per capita clearly exceeds the German and European average and makes Bavaria one of the
well-funded markets worldwide. The Bavarian economy is just as versatile as the state itself. World famous
flagships of the German economy such as Adidas, Audi, Allianz, BMW, EADS, MAN, Munich Re, PUMA,
Siemens are based in Bavaria. Global players such as Google, Microsoft, General Electric, Roche, Huawei and
many other renowned market leaders have also found the ideal location for their German and European
business in Bavaria. Small and Medium sized companies (SMEs) render about 40 percent of the annual
economic performance and more than 50 per cent of the annual investment of the State. Because of their
particular core competencies, many of these have become market leaders in their respective segments.

India and Bavaria
Around 70 Indian companies have their offices in various cities of
Bavaria for easy access to the entire German and European Region.
India has also steadily gained its importance as a potential market for
Bavarian exports. Bavaria is also home to a strong Indian community
with more than 12,000 Indians living in Bavaria and more than 70
Indian Restaurants in Munich alone.Some of the renowned Indian
companies who have their presence in Bavaria included:- Infosys,
Wipro, TCS, HCL, L&T InfoTech, Dr. Reddys, Quest, Graphite India Ltd,
Torrent Pharma, Sona Group and a host of other Indian SMEs.
India’s two way trade with Bavaria went up from Euro 731 million
in the year 2002 to Euro 2243 million in the year 2013, registering a
cumulative increase of 207% . During the period 2002 to 2013, Indian
exports to Bavaria have increased from Euro 286 million to Euro 943
million, whereas Indian imports from Bavaria surged from Euro 445
million to Euro 1.3 billion. In the year 2013, the share of Indo-Bavarian
two-way trade was around 15% of the total Indo-German bilateral
trade. At present, around 350 Bavarian companies have their business
ventures in India in different fields. Some of the big names include,
Siemens, BMW, Audi, MAN, Adidas, Allianz AG, Munich Re, EADS,
Infineon, Wacker Chemie, Osram, Linde to name a few.

Industrial Clusters
All across Bavaria, cluster platforms are supported within all relevant fields of competence with a total of
more than 60 million Euros over the course of the next decade. These clusters focus on industries and fields
of competence of major importance for the Bavarian Economy viz.,
• Mobility : Automotive, Engineering, Railway Technology, Logistics, Aerospace and Satellite Navigation
• Material : New Materials, Chemicals and Nano Technology

Bavaria-Karnataka Co-operation
Government of Karnataka and the State of Bavaria signed the
Memorandum of Understanding (MoU) in April 2, 2007 by Shri H.D.
Kumaraswamy, the then Chief Minister of Karnataka and Dr. Edmond
Stoiber, Hon’ble Minister President of Bavaria.
Further on June 30, 2009 an Action Plan for implementation of the

Establishing a Branch Office
or a Business in Bavaria
Establishing either a branch office or a company requires a
solid business plan and comprehensive information about the
location of choice and the necessary processes on site. Steps
are simple as these:
a) Contact Invest in Bavaria – from the administrative basics
to the right location
b) Set up a Business Plan – A short profile of your proposed
business project
c) Appropriate legal structure – Depending upon the
business objectives select the suitable legal structure
d) Open a Bank Account – Branch offices and companies need
to have a separate bank account
e) Collect documents required for starting a business
f) Choose the right experts and partners – Experts such as
Lawyers, Accountants, solicitors and other professionals
for your investment plans is critical.
g) Registration of your firm
MoU was signed between the two States, viz., Shri Murugesh Nirani,
the then Minister of Commerce & Industries, GoK and Ms. Emlia
Mueller, Bavarian Minister of Federal & European Affairs.
Another important landmark in the relationship between Karnataka
and Bavaria has been the invitation of the Government of Karnataka
to Government of Bavaria to be the partner State for the Global
Investor’s Meet held in Bangalore in 2012.
Recently the GoK under the Chairmanship of Mr. Kaushik Mukherjee,
Chief Secretary visited Bavaria in May 2015. The outcome of the
meeting was that the State Government is planning to open an
investment cell in Bavaria to promote bilateral investments and also
keen to strengthen its ties between the two regions based on the
MoU signed earlier.
Invest in Bavaria - India Office in Bangalore
The State of Bavaria India Office , “Invest in Bavaria” was established
in Bangalore in the year 2001 is the Special Division within the
department of the Bavarian Ministry of Economic Affairs and Media,
Energy and Technology.
We are a global agency which acts locally, providing services tailored
to meet potential investors’ individual project requirements.
For further details you may please contact:John Kottayil | Executive Director
State of Bavaria India Office
Invest in Bavaria – Prestige Meridian 2,
12th Floor, Unit 1201, 30 MG Road, Bangalore – 560001
Tel.: +91-80-40965025 / 26 | Fax:+91-80-40965027.
Email:john.kottayil@invest-in-bavaria.in
Web: www.invest-in-bavaria.com
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A Rhodes triple action hydraulic press is only one of many innovative and technical machines supplied to HAL

Group Rhodes and HAL:
Saga of Solid Relations
G

roup Rhodes, one of Europe’s leading manufacturers of special
purpose metal forming machinery, has a very successful
record dating back to the 1940’s of supplying a range of innovative
and reliable capital equipment to Hindustan Aeronautics Limited
(HAL), to support the advancement and modernisation of their
aircraft.
HAL utilise a range of Rhodes machines
to manufacture a selection of engine and
airframe components for civil and military
aircraft. The latest order for a 600 tonne
aluminium sheet stretch forming machine will
be used to produce aircraft fuselage panels.
Group Rhodes operates from three UK sites,
which offer over 20,500 sqm of production
capability. In 2014, The Company completed
its new purpose build facility in Bengaluru,
India, which was inaugurated by the Right
Honourable Nick Clegg MP, the Deputy Prime
minister of the United Kingdom.
According to Mark Ridgway OBE, DL Chief
Executive Officer,
“During his recent visit to the UK, it was inspiring to hear Prime
Minister Narendra Modi encourage more businesses to invest in
India. It is important to emphasise that Rhodes is not investing
in India for reasons of low labour and overhead costs. That time
has gone. Our focus today is on servicing the great opportunity
that this market offers across a number of advanced engineering
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sectors. India’s potential is truly phenomenal.”
Group Rhodes investigated several potential locations for
its base in India, but settled on Bangalore for reasons of skills,
aerospace activity and strong international connectivity, he
added. Our factory in Bangalore will improve our support for
Indian aerospace clients, including Hindustan Aeronautics Limited,
and create a competitive base from which to develop
our business.” He said.
Group Rhodes offers creative solutions for low,
medium and high volume production. Their
machinery continuously strives to produce extremely
accurate and complex components while aiming to
minimise cycle times and unit cost.
In 2010, Group Rhodes won the prestigious
Queen’s Award for Enterprise, for Innovation, in
recognition of its continuous development of Super
Plastic Forming and Diffusion Bonding Presses (SPF/
DB) specifically designed for the high temperature
forming of titanium and aluminium alloys, primarily
used in the aerospace industry. In 2012, the Company
was recognised again, this time for its outstanding
achievements in overseas markets in particular India.
Company Contact Details:
Group Rhodes (UK): Tel +44 (0) 1924 371161
E-mail: sales@grouprhodes.co.uk
Rhodes India (Bangalore): Tel:+91 9980611217
Email: india@grouprhodes.co.uk
www.grouprhodes.com
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HAL’s reinvigorates focus

on building robust aerospace ecosystem

T

he Indian defence manufacturing sector is undergoing a
sea change today amidst growing public sector interest
in the global aeronautics arena. Statistics indicate that India
needs coordinated efforts towards better training and education
infrastructure supported by a pragmatic labour-industryacademia ecosystem.
There is a pressing need to augment infrastructure for training
and education in aerospace and other sectors. Only 5% of 470
million Indian work force is vocationally trained and skilled.
A meagre 2% of Indian population is vocationally skilled as
compared to 75% in Germany, 96% in Korea, 80% in Japan & 68%
in UK. The gap is evidently huge and augmentation of training and
education infrastructure is imperative.
HAL is a leading an endeavour in the field on skill development
under the aegis of National Skill Development Council (NSDC)
timken.com
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along with Bangalore Chambers of Industry and Commerce (BCIC)
and Society of Indian Aerospace Technologies & Industries (SIATI)
by forming a non- profit organization for developing skills in the
Aerospace and Aviation sector in India.
The broader objective of this collaboration is to aggregate skill
requirements of the industry including sub sector requirements,
regional requirements and international trends and best practices
that can be introduced in the domestic skill development space.
This Sector Skill Council would also build capacity for training
delivery and regulate the skill development activities in the
industry sectors including development of national occupational
standards, qualifications, training curriculum and assessment
criteria. The Council is mandated to train approximately four lakh
persons over next ten years in 90 different trades identified for
better employment opportunities, improving employability and
bridging gaps in skills required in this sector.
With the objective to conduct applied research and tackle
multi-disciplinary problems in the field of aerospace technology
and its applications HAL has also collaborated and established
faculty chairs at IITs at Roorkee, Kanpur, Kharagpur, Mumbai, IISc
Bangalore and also National Law University (NLSIU) at Bengaluru.
HAL is actively collaborating with institutions for research and
on programs for industry-focussed post-graduate and doctoral
degrees in aerospace technologies. HAL is also working on the
idea of establishing an exclusive Aerospace University.
HAL has implemented e-Procurement system Companywide
through its own e-Procurement portal for all tenders above Rs.5
lakhs. This can be accessed anywhere globally and has greatly
improved the accessibility of tenders. With the implementation
of e-Procurement, the opportunities to prospective vendors are
open. This enables the prospective vendors to register on-line
and participate in the tenders.
Automated proactive mail alert to vendor has been
implemented to provide automatic reminder to the vendor
regarding due date of RFQ, clarification, etc.
There is a strong focus on outsourcing across the company with
over 2400 vendors having been registered with HAL contributing
to around 25% of the gross man hours. With the implementation
of e-procurement, opportunities for prospective vendors are
open. A 24x7 help desk has been created to provide information,
support and clarifications to the vendors. A global vendors’
meet is being organized on an annual basis and HAL is also
participating in various exhibitions/ seminars towards vendor
development activities.
“Today, HAL is one of the largest DPSUs and Navratna Company.
HAL is instrumental in nurturing the private industries thereby

developing an Aerospace industry ecosystem in the country.
HAL has been the preferred and trusted partner of ISRO and has
contributed immensely in all the launch programs including
Chandrayaan. HAL also contributed to the success of Mars Orbiter
Mission and GSLV Mk III launch”, says HAL Chairman and Managing
Director T Suvarna Raju. “It is our constant endeavour to lead
the sector in providing collaborative support to the aerospace
community and creating an ecosystem for aviation technology.”
The Defence Minister, Mr. Manohar Parrikar recently inaugurated
HAL’s ‘Centre for Aerospace Management Excellence & Leadership’
in Bengaluru. Addressing the gathering, he said HAL being the
only aerospace giant in India, this new facility is the right step in
training human resources to ensure the success of `Make in India’.
This new learning and development center can become a focus of
technology and management expertise in India, he added.
Mr Suvarna Raju said the new state of the art learning
center would promote technical skills, project management
and competencies, product design and development. “This
reinvigorated focus will help to achieve our goals and build a
robust aerospace ecosystem in India”, he added.
The campus is being built on an area of 16 acres with 25,300
sq m built up area at Marathahalli adjacent to ISRO campus. It is

an integrated campus with separate blocks for training, hostel,
canteen, sports, auditorium and meditation hall.
It’s no secret that the aerospace sector lacked the much needed
skills to meet its current and future demands.
“What we need is around 10 lakh skilled people, and we must get
them as crores of investment would be made in India in next few
years”, an HAL official said. “HAL on its part is planning to create an
aerospace university with initial investment of Rs. 100 crore. This
will ensure academia and industry linkage. Having a degree is not
enough as we need people who are in tune with the industry”.
HAL is jointly working with DRDO laboratories, CSIR-NAL, CIPET,
IITs and IISc towards achieving self-reliance in the Aviation field
harnessing the partnership strategy.
The vision for HAL in coming years is to become a technology
company while pursuing excellence in operations. HAL aspires to
achieve operational excellence and would strive towards realising
India’s long cherished dream of self-reliance in Aerospace &
Defence by catalysing itself through PM’s vision of “Make In India”.
“Public-Private Partnerships in Aerospace is the need of the hour
in order to propel Government’s indigenization efforts through
‘Make in India’ and become a world leader in defence,” an HAL
official said.

The first ground-air comms network
tailorable to your mission needs.

The TruNet™ networked communications solution gives your forces the power

Full cross-domain interoperability

to network as never before. It’s the first family of ground, handheld and airborne

Tailorable to mission requirements

software defined radios to ensure secure connectivity across the entire battlespace.

Easy integration with legacy platforms

No matter what your unique mission requirements, TruNet can flex to meet them.

More nodes/power, low latency

Now you have true control of your networked communications.
rockwellcollins.com/TruNet

46

© 2015 Rockwell Collins. All rights reserved.

47

Eaton: Moving with
the Winds of Change
Could you talk about Eaton’s products and solutions?
Eaton is a power management company providing energy-efficient
solutions that help our customers effectively manage electrical, hydraulic
and mechanical power safely, efficiently and sustainably. We are a world
leader and premier innovator in providing cutting-edge systems, solutions
and technologies to the global aerospace industry. Eaton designs,
develops, manufactures and integrates the industry’s most advanced
offerings in the areas of engine solutions, fuel and inerting, hydraulic
systems, and motion control. Eaton’s Aerospace Group is headquartered
in Irvine, California, and operates manufacturing facilities in the United
States, United Kingdom, France, Germany, Indonesia and Mexico.

Mr. Nanda Kumar
President, Eaton Aerospace

G

lobal aerospace industry project adequate
growth especially in the commercial sector.
Both at the platform level and supplier base
this industry will continue to generate more revenue
through consistent growth.
As India is an emerging market both at the defense
and commercial level more and more players are
entering this growing market. According to Forbes,
Eaton Corporation’s diversified profit streams enable it
to generate excellent profit growth through multiple
economic cycles. Eaton’s long history of helping the
world build a more sustainable future through its
products and solutions, practices and people has
elevated its position in India as a company committed
to reinforce its efforts to build a better workplace and
communities.
Mr. Nanda Kumar,President Eaton Aerospace confirms
this commitment through this interview.

Could you throw light on engagements in India?
India continues to be an emerging marketfor Eaton’s aerospace business
as the industry sees rising investments from both commercial and defense
segments. Eaton’s aerospace products are prolific on a variety of aircraft
fleets widely used by Indian operators.
Eaton in India is headquartered in Pune, where employees serve in
a wide variety of positions across Eaton businesses, including sales
support and global procurement functions for the Aerospace Group.In
addition, Eaton’s India Engineering Centre in Pune is the largest integrated
engineering center for our aerospace business. The engineering center
provides new product design services, system design services and existing
product engineering support for the Aerospace Group.
Eaton’s aerospace products can be found on several military
platforms operated by our customers in India, including European and
domesticaircraft andrecentforeign military sales platforms. .Through our
sales and support liaison office in Pune, Eaton provides global designrelated support for customers. This includes services ranging from OEM
design efforts to aftermarket support for aircraft fleet maintenance.
The advantage for our customers in India is that Eaton hasfully staffed,
globalsupport capabilities that allow us to respond to customers’
needs, from new aircraft development programs to providing reliable
replacements and upgrades for parts and equipment. We also provide
direct spare and repair support to Indian Navy and Air Force fleets,
includingSea Harriers and Sea Kings.
On the commercial side, Eaton supports many platforms operating
in India, including Airbus A320 and Boeing 787 and 737. Eaton also is
engaged in ground-fueling systemsand airport modernization through
our distribution partner, Globe Hi-Fab.

association with HAL grew even deeper. Eaton helped HAL
establish in-country MRO capabilities along with training and
know-how to support the Indian Air Force and western naval fleet.
Eaton has been a strategic component and system supplier for
many domesticprograms undertaken by HAL and DRDO, such as
LCA Tejas, Hansa, ALH, IJT and Saras. Our engagement on current
and future projects includes LUH, LCA Mk 2, AMCA, MTA and RTA.
Can you share your thoughts on the Indian market
This is an exciting time to be involved in the aerospace industry
in India when you consider the market’s continued growth and
transformation. Also, government initiatives such as “Make in
India” are opening up new and emerging revenue streams with a
focus on increased aerospace and defense manufacturing.
Meeting this increased demand in production and modernization
will require companies to develop stable, long-term partnerships.
I’m thinking specifically of fleet-modernization initiatives for
platforms that have significant Eaton content, such as C130, C17,
CH53 and Apache. There is also a need for renewed focus across
the aerospace industry, fromthe government of India to defense.
For Eaton, the revised defense procurement procedure would help
increase the ease of doing business in India; and increased Foreign
Direct Investment would allow Eaton and other firms to partner
with Indian growth programs.
What new opportunities are you seeing in the Indian
marketplace?
We’re seeing a number of new and existing aircraft programs
ramp up along withengine programs – LCA, AMCA, LCH, MTA and
RTA. It’s a mix of existing projects that will accelerate production
and new programs that are being prepared to enter into service.
Upgrades and modernization projectsalso are exciting growth
opportunities, such as the Indian Air Force’s upgrade of the Hawk
fleet to Mk 132. We’re seeking opportunities to partner with India

on UAV projectsandsupporting life-cycle extension of the Jaguar
strike aircraft. In addition, we are preparing to provide significant
support for recently acquired aircraft as well as those in the
pipeline, including C130, Pilatus, Apache, Chinook and MRTT.
Any new initiatives coming up in India?
Eaton plans to intensify our after-market focus to provide inservice support for platforms such as the Jaguar and upgrades and
modernization efforts for MiG aircraft. We also provide support for
in-country FMS platforms, such as C17, C130 and CH53K; and we’re
exploring opportunities to develop local distribution partners to
support increased business with HAL and other military customers.
What is your take on the ‘Make in India’ initiative of Prime
Minister Modi ?
Eaton supports India’s “Make in India” initiative and recognizes
its potential to foster growth opportunities across the industry.
Eaton’s record in India demonstrates that we have been reliable
partners with customers and suppliers, and we are prepared to
leverage the strength of our existing networkswhileinvesting
in new relationships to help us respond to more growth
opportunities. We are confident in Indian aerospace companies’
manufacturing capabilities and engineering services, and India
now plays a key role in our global sourcing strategy.
To expand our support capabilities in India, Eaton has charted
agreements with local suppliers who can provide precision work
and castings. These are not specific to India but global in scope.
While the “Make in India” initiative is indeed a growth opportunity
for Eaton’s aerospace business, there are challenges in terms of
the absorption capability of our technology by Indian firms and
providing the required support and investment to drive growth.
Based on our experience in India, we are confident in our ability
to find solutions that meet our customers’ and business partners’
needs so that everyone can achieve success.

Could you talk about Eaton’s association with HAL?
Eaton’srelationship with HAL goes back to the 1970s, when we began
supplying components and spares for Avro and Kiran aircraft platforms,
and later for Western fleets such as HS-748, Jaguar, Hawk and the Adour
engine. When we began providing repair and overhaul services, our
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YOUR MISSION: SMART BUSINESS

Denys Gurak
Deputy Director General for Foreign Economic Activity
Ukroboronprom

U

krainian aircraft and aerospace industry is keenly looking at India
as the ideal partner to share their technologies and expertise
for developing the systems and sub systems and manufacturing
aircraft in India as part of the “Make in India”programme.
As the manufacturer of the world famous Antonov aircraft, Ukraine
has developed advanced technologies for civil and military aircraft
manufacturing and is ready to share it with India, Denys Gurak, Deputy
Director General for Foreign Economic Activity at Ukroboronprom
(Ukrainian Defense Industry) said during the interview with Aeromag.
“We are interested in completion of AN-32 programme for Indian Air
Force and also spare parts for Antonov aircraft fleet supply. Within the
SU-30 programme Ukraine has been cooperating with HAL and has
been supplying some of the spare parts for a long time”, - Gurak said.
As he pointed out today’s approach for doing business should
not consist only in buying and selling but forging different types of
cooperation including Joint Ventures. Ukraine has a good experience
and long history of doing business with India, and naturally wants to
deepen cooperation with Indian partners.
Currently there are various military projects on the agenda between
the Ukrainian and major Indian companies including TATAs, Punj Loid
and L&T. There is a huge potential for bilateral cooperation within the
framework of Maritime Aircraft and Medium Sized Regional Aircraft
programmes. Ukraine is ready for developing new mechanisms
of supplying machines to India, so that they can be installed with
western origin engines and avionics in India that will ensure cost
efficient and successful production.
Ukrainian aircraft has earned a great reputation around the world,
so Ukraine is keen to sell its new unique AN-178 to the Indian Air Force
– a multipurpose aircraft for both civil and military use. The new light
multipurpose transport aircraft AN-132 as well as medium size civilian
AN-148 and AN-158, which are used by many countries, are also ideal

50

machines for India.
“Ukraine is one of the few countries in the world which produce
sa whole range of combat proven military products including Aircraft,
Helicopter, Tanks, Missiles, Military Trucks. Ukraine also participates
in international space programmes. We see huge potential for
cooperation in all these fields”, -Pavlo Barbul, Director of SPETS
TECHNO EXPORT (the special exporter of Ukroboronprom) said.
“India needs such equipment, on our side we have all appropriate
expertise and technologies. Thus, our level of cooperation can be
much deeper”, – he said.
Pavlo Barbul also mentioned the Antonov 225 (Mriya) programme
revival. “This is the largest cargo airplane ever built, that transports
up to 250 tonnes of cargo and has made a lot of world achievements.
And today we can say that such
aircraft can be manufactured in
India. Earlier we have not been
giving any technology, but now we
are ready to transfer a lot of them
for developing various joint systems
and sub systems”.
“In certain fields we are
cooperating with DRDO and ISRO,
but we need a local Indian partner
for major Aviation projects. If we
get a partner, we are ready to associate R&D work and complete joint
programmes. Having a full-scale aerospace industry ,Ukraine wants to
share its expertise with India”, - director of SPETS TECHNO EXPORT
stated. By the way, more than 100 global companies allocated R&D
facilities in Ukraine.
Ukroboronprom is the state concern that unites and managesmore
than 100 enterprises-participants of the Ukrainian military-industrial
complex. It is very strong in R&D and manufacturing and has its
own10 design bureaus. Together with Antonov, it employs 80
thousandhighly skilled professionals.
“The main idea of Ukrainian economic strategy is to ‘Make in
Ukraine’ like ‘Make in India’. Just imagine - there are more than 130
thousand engineering graduates per year in Ukraine, including five
thousand aerospace graduates”, - Gurak said.
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IRAL:

Strengths of IRAL
IRAL is an approved source for the supply of Aeronautical Military
purpose products to HAL from Russia and other Ex-CIS origin. Over
the last two decades, IRAL has gained strength in the areas of Transfer

On IRAL’s contribution to HAL in
2014-15.....
Out of IRAL’s total turnover of 20.44
MUSD during 2014-15, apart from Su-30
RMAs Spares more than fifty percent
(50%) is towards supply of critical/
obsolete spares for the aging MiG series
aircraft and their related engines such as
MiG-21 & MiG-27 RMA’s Spares, GTDE-117
Spares and KSA aggregates. In many of
these supplies, IRAL is the only source for
HAL.
To specifically mention, this year we
Chief of Air Staff Air Chief Marshal Arup Raha, Shri T.Suvarna Raju, CMD, HAL and
have extended the services in the transfer
S. Manicka Vasagam during the Make in Indis Seminar at Nasik.
of technology (ToT) for overhauling of
Turbo Generator TG-16M of AN-32 aircraft
of Technology (ToT) for Aero Engine aggregates, supply wide to HAL. This includes complete supply of hardware and technical
range of Aviation Raw Materials, Equipments & Spares, supply documentation, commission of the facility and technical training
of obsolete aviation spares for MiG series Aircraft, take-up repair to HAL by OEM experts.
projects of High Failure Rate Aggregates (HFRAs) of Indian fleet
Current and future focus of IRAL…..
in co-ordination with Indian companies / Russian companies and
Being a supply chain company, though currently IRAL is focusing
take-up Repair & Overhaul activities.
in fulfilling the requirements of HAL in supplying critical spares,
steadily we are expanding our customer base into Indian Armed
Financial performance of the company
During the year 2014-15, the company has achieved its highest Services, DRDO labs and other DPSUs. Interestingly we are getting
sales target of Rs. 1259.04 million and profit after tax of Rs. 195 requirements from private industries for Russian Aviation Spares.
Also the discussions with our Russian Partners on increasing their
million. This is one of the milestone performances of the company
since last one Decade. IRAL has also distributed the dividend to share of business for IRAL are resulting into new Business Avenues
its shareholder of Rs. 182.50 million in last 20 years. The current for us. The major focus of IRAL in the coming years is to establish
order book position of the company is Rs. 1436.00 million. Also, RoH facilities for the aggregates in India by obtaining ToT from the
Company to fulfil its social responsibility has taken the initiative for Russian associates and jointly with Indian industries depending on
their core competency. This would improve the Serviceability of
CSR activity for the current year to the amount of Rs. 2 million.
Russian origin Fleets with our Defence Services.

IRAL directors at MAKS 2015 Airshiw at Moscow. S. Manicka Vasagam, T.Suvarna Raju, CMD, HAL , Sergey Korotkov, CEO, RAC MIG also
seen.

Contribution to Make-in-India..
IRAL’s new business propositions sinks
in perfectly with the Prime Minister’s
‘Make in India’ mission, in general and
aligns with HAL CMD’s aspiration to
achieve operational excellence and
self-reliance in Aerospace & Defence, in
particular.
IRAL, being part of HAL’s initiatives
for empanelling vendors for the Makein-India programme for Su-30 MKI,
interacting with Russian Partners and
other business associates to set-up RoH
facilities for the Su-30MKI aggregates
in India, along with appropriate and
competent
partners
from
Indian
industries.

Camaraderie
Scaling
Heights
S. Manicka Vasagam
Chief Executive Officer
Indo-Russian Aviation (IRAL)
The idea of formation of a joint venture for the product
support for IAF fleet of Russian/Former Soviet Union
origin aircraft was conceived during the visit of President
of Russian Federation to India in Feb 1993 and an
agreement on formation of Joint Venture with MAPO,
GRPZ, ANPK and GK “ROSVOOROUZHENIE” on Russian
side and HAL and ICICI Bank on Indian side was signed
on 30 June 1994 at Moscow during the visit of the Prime
Minister of India. So the formation of IRAL is based on
the decision of two heads of the states and IRAL also has
high power-driven Board of Directors, 3 Directors from
Indian side (HAL Senior Executives) and 3 Directors from
Russian side (General Directors of Russian partners) says
S. Manicka Vasagam Chief Executive Officer, Indo-Russian
Aviation Limited in this interview.
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Products and services of IRAL
IRAL supplies Russian articles for all variants of MiG & Su-30 fleet,
Transport Aircraft and Helicopters of Russia/ Ex-CIS Origin. This includes
complex aviation equipment such as fuel & hydraulic aggregates,
electrical and avionics accessories, raw materials and readymade articles
(RMAs). Ground Support Equipments (GSE) and Ground Handling
Equipments (GHE) are one of our major focus areas. Also our primary
focus area is into consumables and standard parts which are low in value
but large in volume.
Regarding services, currently IRAL is engaged in supporting HAL into
repair of aggregates by sending them to our associates in Russia/Ex-CIS
origin countries. But our focus is into obtaining the ToT from the OEMs
and setting up these facilities in India.
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EOS e-Manufacturing Solutions

Volker Thum
Managing Director, BDLI

I

ndian market is especially promising because of its
growth opportunities, says Volker Thum, Managing
Director, German Aerospace Industries Association – BDLI.
India’s increasing prosperity brings about rising passenger
numbers in air. With 190 million passengers projected by
the end of 2015, year-on-year growth stands at 12.47% – and
is thus significantly higher than the average global growth
in air traffic, which is projected at 4.7%. A total of 59 million
passengers were carried by domestic airlines in the period
January to September 2015. This represents an increase of
20% as compared to the 49 million passengers in the same
period last year, he told “Aeromag”.
These growth rates are the engine for fundamental regional
shifts within our industry, Volker Thum , Managing Director,
German Aerospace Industries Association – BDLI believes.
The main sales markets are no longer Europe and the United
States, but the Asia-Pacific region. In 20 years’ time, almost
every second aircraft order will come from this region – China
and India, in particular, he added. Throughout this interview
he is optimistic about Indian market.
On the Presence of German and Euro Aerospace Companies
in India
Indo-German economic relations have intensified markedly in
recent years. This is especially true of the aerospace industry. Our
industry has a long-standing and successful partnership with India
and recognized the great potential of India very early. As early
as the 80s, Airbus started a pioneering industrial cooperation
with Hindustan Aeronautics Limited. Today, the Indian aerospace
industry has taken a centre-stage role in Airbus’ international
activities with impact on our supplier industry.
Airbus Group is giving India wings: In the last decade, the
sourcing volume of Airbus has grown twelve time from around 40
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“Every
Second,
Aircraft order
from India
or China”
suppliers. In every Airbus commercial aircraft coming out of the
assembly lines are integrated parts made in India. HAL produces
half of all A320 forward passenger doors. Dynamatic Technologies
supplies flap track beams for the A320 and A330 family aircraft on a
global single source basis. Tata Advanced Materials, in partnership
with Spirit Aerostructures, is producing composite parts for the
A350 XWB programs – just to name a few.
Also the defence sector is subject to mutual business. Airbus
Defense and Space has submitted to produce the C295 in India,
along with Tata. This project ties up perfectly with the “Make in
India” initiative as a majority of the aircraft would be produced
in India. Additionally, the division has been selected to supply six
A330 MRTT (Multi Role Tanker Transport) to the Indian Air Force,
a contract the Airbus Group hopes to sign soon with the Indian
Ministry of Defense.
India’s space travel programme grabbed the headlines in the
international press at the end of 2014 with the highly successful
and most economical Mars mission of all time. In the space
sector, ISRO and Airbus Defense and Space have jointly designed
and built two communication satellites in India for European
operators. In addition, ISRO has successfully launched the Group`s
earth observation satellites, SPOT 6, SPOT 7 and DMC-3.
Airbus Helicopters is also pursuing partnership initiatives with
domestic companies. The intention is to enlarge the currently
limited supply chain through sharing of technology and knowhow.
Recently, the division teamed up with Mahindra with the aim of
establishing the first private sector joint venture company under
“Make in India” which is geared towards producing helicopters
locally. On the defence side, the joint venture will pitch as the
prime contractor for different acquisition programs. Rolls-Royce
has been associated with India for the past eight decades and is
contributing significantly towards the modernization of the armed
forces. Recently, the company announced the expansion of its
engineering capability with a new facility in Bangalore, which has
plans to employ around 500 people by 2017.

On behalf of EOS, we extend our congratulations to Hindustan Aeronautics Limited
(HAL), for your 75 glorious years of excellence in the development of Advanced
Aerospace components. Given the level of commitment and sincerity your company
has committed, it has been impressive to watch your significant contribution to
shaping the Aerospace industry as a whole.
Hindustan Aeronautics Limited’s longevity speaks for itself. Coming together is a
beginning, keeping together is progress, working together is success. Congratulations
and we look forward to many more years of partnership with HAL.

Think the impossible. You can get it.
www.eos.info
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On BDLI Indian Market and Growth Opportunities
After China, India is the most populous country in the world.
Germany is India’s main trading partner in the EU. Bilateral trade
stood at some 16 billion euro in 2014. The importance to Germany
of India as a global trade partner was demonstrated not least by
the visit of Chancellor Angela Merkel in October 2015 in the course
of the Indo-German intergovernmental consultations, during
which defense and aviation were key topics.
Since the beginning of the new millennium, India’s civil aviation
market has been marked by steady growth, which now makes
India the ninth largest market for aviation.
As of today, Airbus aircraft form a significant part of the fleets
of all major Indian carriers and with well over 70% market share.
Airbus is India’s aircraft of choice.
On the Challenges for the German companies in the Indian
market
Most of the challenges faced by German companies in India are
the same as those faced by the companies of other nationalities
including Indians. These include the complexity of the bureaucratic
processes in India.
Aerospace manufacturing is a high skill area. One challenge is the
lack of a mature supply chain in India and scarcity of the required
skill set. But this is also an opportunity for German companies
to partner India on terms of skilling the workforce here. Even if
Indian suppliers sometimes lack certain skills, they are able to
compensate for that by their ambition and eagerness to learn and
adapt.
Major Initiatives of BDLI in Indian & Asian Pacific Market
The BDLI strongly supports the efforts of member companies
to boost their business activities in target countries and helps to
establish first key contacts in the domestic industry. Very recently,
for example, the BDLI organized an information event in Berlin
about the Indian aerospace industry.
An important issue to explore and develop new markets are
business trips to the prospect countries. On behalf of the German
Federal Ministry for Economic Affairs and Energy (BMWi), the IndoGerman Chamber of Commerce in cooperation with the BDLI is
conducting a market exploration tour to India from 15th – 18th
March 2016.
The market exploration tour to Hyderabad and Bengaluru will
provide small and medium-sized enterprises in the aerospace
industry a sound market insight and information on export
opportunities, investment opportunities, and support programs.
Since 2007, the BDLI and its member companies are represented
with a joint stand, the so called “German Pavilion”, at the Aero India
Exhibition in Bangalore which is ranked amongst top international
exhibitions in the Indian and Asian Pacific market. Our companies
promote their technological capability and industrial skills, which
are renowned all over the world.

56

On “Make in India” initiative in Aerospace and Defense
Manufacturing and role of German companies
German aerospace companies’ support Prime Minister Modi’s
“Make in India” call and are ready to manufacture in India, for India
and the world. On the one hand, this progressive initiative will
open up investment opportunities for them. On the other hand, it
will help Indian industries become globally competitive. With this
framework, complementary industrial partners will be drawn into
integrated manufacturing clusters. I already mentioned different
examples for successful “Make in India” projects.

Eaton congratulates
HAL for 75 years of
aerospace leadership.

On association with HAL
HAL has become one of the largest and most important Asian
aviation companies that also gained an excellent reputation in our
aerospace branch. Headquartered in Bengaluru, it attracted many
other companies to this undisputed “capital” of Indian aerospace
industry which led to the formation of the first Indian Aviation
Cluster.
India was the official partner country at the ILA Berlin Air Show
in 2008. India was chosen not only because it is one of the biggest
global markets, but also as a long-term commercial and industrial
partner.India impressed with a strong presence: Some 25 Indian
companies presented their displays. ILA is a top meeting point for
industrial representatives, for politicians and high-ranking military
officers. Industrial leaders will meet industrial leaders, engineers
will meet engineers and procurement officers from both sides will
search for new suppliers. We would be very glad to welcome again
our Indian sister organization, the Society of Indian Aerospace
Technologies & Industries (SIATI) as well as our Indian aerospace
partners.
On BDLI’s and German Aerospace Industry’s Performance
The German Aerospace Industries Association (Bundesverband
der DeutschenLuft- und Raumfahrtindustrie e.V. – BDLI) with
more than 220 members represents the interests of an industrial
sector, which owing to international technology leadership
and worldwide success has become a significant driver of
economic growth in Germany. Combining almost all strategic
key technologies, the German aerospace industry with a directly
employed labor force of around 105,700, achieves an annual
turnover of currently Euro 32.1 billion (2014). All segments and
companies of various operating capacities are being covered in the
German Aerospace Industry – small and medium sized companies
as well as large manufacturers such as Airbus, Airbus Helicopters,
MTU or Rolls Royce.
Communication with political institutions, authorities,
associations and foreign representations in Germany is a major
task of the BDLI, as well as a variety of services in Germany and
abroad for its members. The BDLI is the trademark owner of the
ILA Berlin Air Show, a bi-annual international aerospace exhibition,
which will be held in Berlin from June 1 to 4, 2016.

Eaton celebrates the history, vision and innovation of
HAL — an aerospace leader whose commitment to
excellence is still going strong after 75 years. Eaton is
proud to be a longtime strategic supplier for HAL providing
world-class products, services and solutions. Here’s to the
next 75 years of success!
For more information about Eaton, visit

www.eaton.com/aerospace
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Indian Defense
Providing
Opportunities
A

equs, which entered into defense manufacturing business in 2013, has
been actively looking for opportunities to partner with India’s prestigious
and large Aerospace and Defense organisation, Hindustan Aeronautics Ltd
(HAL). Since then, it has been working with HAL for various platforms, including
Light Combat Aircraft, Sukhoi 30MKI, ALH, among others. Today, Aequs serve
HAL with more than 250 machined structural parts for various platforms.
It is also pursuing other opportunities to partner with the organization for the
supply of large structural forgings from India’s largest Hydraulic Press (10000 ton)
dedicated for aerospace &defense applications.
Although young in the defense sector, the aim is to look forward to become
an established player very soon. This includes a plan to extend association with
HAL for the supply of end-to-end solutions, including machining of parts, surface
treatment and aero structural assemblies, all manufactured in one location at
our Aequs SEZ at Belagavi.

Aravind Melligeri
Chairman & CEO
Aequs

India’s Aerospace Industry growth
indicates that the country is rapidly
building capabilities to emerge as a
preferred destination to support global
aerospace supply chain. But
India
has a long way to go to develop an
indigenous design and build capability
model. It would be wise to go for a
local-global model and synergize our
manufacturing capabilities for high
level utilization of indigenous resources
installed, since it is a technology-driven
and capital intensive industry. In a
way, this opens up opportunities for
India to manufacture goods that are no
longer viable to be made in China. Thus,
innovation in manufacturing becomes
critical for India to be a credible player in
the global Aerospace industry by 2020.
Several companies are vying up for a
place in the manufacturing scenario of
the defense sector. Aequs, one among
them has ambitious plans to enter into
this area, as detailed here by Aravind
Melligeri, its Chairman & CEO.
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Scope for Training
A crucial area where the manufacturing industry needs to focus is, training.
This, being a technology oriented field, building the right training modules
and steadily building a trained workforce will go a long way in sustaining and
growing our businesses. The challenge is to create an efficient model between
high capital, low labour cost, less skilled workforce against western countries’
depreciated capital, high labour cost and highly skilled workforce.
With the opening of the Indian Defence industry to private sector investment,
it is imperative for Aequs to build these capabilities. At the end of the day, the
need is to make “Make in India” work if we as a country want to be globally
recognized in this industry.
Clarity in government policies will help the manufacturing sector to invest
in new technology and to grow significantly. Implementation of GST for SEZs
(highly capital-intensive industries) and taxes and refund of duties in a timely
manner is just one example.
Globally aerospace manufacturing is about US$100 Billion opportunity per year
and today India exports merely about US$250 Million per year. This is expected
to grow to about a billion dollar business by 2020 but still remains a very small
portion of the global opportunity.At Aequs, we aim to become US$300 Million
Company by year 2020.
Rich in Initiatives
Recently, Aequs launched India’s largest aerospace machining facility covering
an area of 100,000 sq. ft. in the Aequs SEZ with a planned investment of Rs.350
Cr. over the next five years. This facility was inaugurated by the Minister of
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Defence, Shri. Manohar Parrikar. This unique facility, dedicated for
Airbus machined components and sub-assemblies, will have an
installed capacity of up to 150 CNC machines. It is expected to fill
about 20percent of this facility by end of this year.
Further, the company expanded its global delivery ecosystem in
the Aerospace vertical with the acquisition of T&K Machine Inc., an
aerospace component maker based in Paris, Texas.This is the first
aerospace acquisition by an Indian company in North America.
This acquisition lends an opportunity to offer the local-global
model to Boeing, Spirit AeroSystems, UTAS, Triumph and other
notable players in this industry.
Very recently,Aequs signed a JV agreement with Precihole
Machine Tools to combine technological expertise and
infrastructure to manufacture precision machined components for
international markets.
Better Ecosystem for Manufacturing
Aequs business model is not only to manufacture machined
parts and assemblies at bigger scale and lower prices, but also
to create the manufacturing ecosystem, which consists of several
facilities supporting the entire manufacturing cycle from start to
end to maximize the in-country value addition. With Belagavi SEZ,
Aequs is now able to achieve over 90percent in-country value add
for some of the detailed parts, which was less than 30 percent just
a few years ago.
This ecosystem facilitates less production cycle time, saving on
time and cost of transportation and helps to deliver best-in-class
products to customers at competitive prices. Several quality
certifications add to the merit and special processing facility is
approved by aerospace giants like Airbus and Boeing besides HAL.
Aequs has invested in developing human resources through
various on-the-job and classroom training programs to
compensate for the lack of aerospace skilled manpower availability
which is significant for scaling the business.
Design-to-build Capabilities
The Aequs approach to manufacturing is based on collaborating
with partners to build efficient global ecosystems. The company
has joint ventures with global majors and these enable it to offer
integrated manufacturing solutions and build supply chain
efficiency. Today, Aequs sources materials from 20 locations across
the globe, manufactures in three locations, and delivers to global
customers in multiple locations. It has the largest aerospace
machining capacity in the private sector in India.
Integrated facility specializes in precision machining, sheet
metal fabrication, assembly, special processing and forgings with
approvals from OEMs and Tier 1 customers. Fous is mainly on Aero
Structures and Aero Systems machining with a capacity of over 1
Million hours per year. The facility is equipped with state-of-theart machines and follows robust quality processes and standard
procedures adopted by major global aerospace companies.
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It has expanded the global delivery ecosystem in aerospace
vertical with the acquisition of T&K Machine Inc., an aerospace
component maker based in Paris, Texas. This is the first Aerospace
acquisition by an Indian company in North America. This
acquisition gives opportunity to offer the “Local-Global” model to
Boeing, Spirit AeroSystems, UTAS, Triumph and other notable players
in this industry. It also acquired a company located in Besancon,
France. This expansion further strengthened actuation capability
and added SAFRAN as a customer. Recently, it signed a JV agreement
with Precihole Machine Tools to combine technological expertise and
infrastructure to manufacture precision machined components for
international markets.
As part of its 2020 strategy, it has aggressive growth plans in all
verticals, especially Aerospace. It expects the Automotive vertical
to deliver forged machine parts from its ecosystem. This is of
significance as the company move up in the value chain from just
being a machining player to integrated supplier for our customers.
Bright Future Ahead
Recent changes in the Indian Defence procurement programmes
are aimed at creating an ‘all new world’ as far as the Defence
manufacturing is concerned. Defence Minister’s vision of
procuring close to US$8 to US$10 billion per year worth of Defence
products in the next 5 to 10 years clearly indicates its favourable
intent towards creating a positive environment for the Indian
manufacturers. The offsets to be discharged in the country by
various foreign OEMs stand at about US$29 Billion and it is set
to increase to about US$35 Billion if some of the major deals are
closed by end of FY16.
Further raising the FDI policy cap from current 26% to 49% will help
in growing volumes for the Aerospace & Defence sector that involves
longer investment cycles. It will also encourage greater participation
by foreign OEMs and facilitate technology transfers. Aequs is the
first company to receive an approval from the Foreign Investment
Promotion Board to increase overseas funding of 30% to its Indian
partner.
But in the areas of taxation, the companies are facing severe head
winds. MAT for SEZ’s for instance is still a concern. Aerospace &
Defence sectors with such high working capital cannot sustain unless
these taxes are waived off. Implementation of GST for SEZ’s, taxes and
refund of duties in timely manner is just another example.
Today most of the Defence production happens through MSMEs.
The big challenges that these MSME’s face today are high cost of
capital and lack of technology. So the policy changes should create
an investment vehicle which can help MSMEs get access to funds and
technology easily.
Indian manufacturing Industry is sufficiently capable to take up
the challenge to meet global standards and deliver results. India has
enormous potential to benefit from the global shift of aerospace
manufacturing to low cost locations. We desire a unified vision and
policy like ‘Make in India’ to set up manufacturing ecosystems.
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Simulation results for 900 MHz blade
antenna on unmanned drone.

Turbulent flow modelling of
helicopter skin friction.
Image Courtesy: Eurocopter

Indian Aerospace Industry:Soaring High
Lalan Singh
Regional Technical Manager
ANSYS
Indian market
The aerospace industry in India is witness to a growing
commercial aviation market combined with large defense
investments in the world. Major global aerospace companies have
already made their presence here for their R&D activities. Domestic
government organizations have under their belt a number
of prospective projects to help meet the country’s aerospace
demands. The number of aeronautics projects running in India,
have outnumbered other aerospace projects across the globe. The
portfolio of products includes fighter aircraft such as:
LCA ( Light Combat Aircraft )
AMCA ( Advanced Medium Combat Aircraft),
LCA Air forceMARK1
LCA Air force MARK 2
LCA NAVY,FGFA ( Fifth generation fighter aircraft)
MTA ( Multi role transport aircraft)
Five-seater general civil aviation aircraft
HTT-40 (Trainer)to LCH ( Light Combat Helicopter)
LUH ( Light Utility Helicopter)
MRH ( Indian Multirole Helicopter)
NMRH
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MMRCA
The Unmanned Aerial System (UAS) is another segment
experiencing rapid growth in the Indian market. The Indian space
Industry has already reached heights of success with the Mars
orbiter mission.
The ‘Make in India’ program, has helped the nation become a
much preferred destination for the manufacturing of aerospace
parts and subassembly. Long gone are the days when this
industry was once dominated by government-owned R&D
organizations or aircraft development and manufacturing units.
Currently, private companies like Tata, Mahindra, L&T, Hero
Motors, Godrej etc. help create new and innovative dimensions
to the Indian market.
In addition to the massive success of the aerospace sector,
it’s been observed that engineering services companies, who
primarily work on CAE projects-including design and testing, are
now extending their portfolios.
ANSYS’s relationship with domestic companies
ANSYS is one of the world’s leading engineering simulation
software providers. Our technology has enabled customers to
accurately predict that their product designs will thrive in the real
world. We offer a common platform of fully integrated multiphysics
software tools, designed to optimize product development
processes for a wide range of industries, including aerospace.
ANSYS’s relationship with the Indian companies has matured

over the last decade. We helped an established companylocated in Bangalore, to explore critical virtual simulation tools
to enhance their product. We helped them choose the right
choice of the tools to solve complex physics problems along the
smallest learning curve. As a result, the company has decided to
partner with ANSYS. With proper design implementation and
team planning, we helped them achieve enormous success. In
addition, we helped to upgrade our partner’s engineering skills
coupled with global best practices. Our aim is to constantly
generate customer success. Our organization that started with
a few members has grown over the years. Our departments
and domains continue to expand and spread throughout the
company.
Future growth
ANSYS offers not just simulation but also works as a close
business partner with the aerospace manufacturing and services
companies in India. Whether these are MNC or domestic
companies, ANSYS commits to ensure success to its partners. Our
existing partnerships are bound to capitalize on India’s growth,
thereby, pushing us to innovate more. ANSYS plays a significant
role in several future products that are becoming more electric,
smart and connected.
One of the major challenges for domestic companies is to obtain
continuous access to critical technologies. ANSYS tools, helping
such companies, realize the know-how about these critical
technologies.

Here are a few of the initiatives designed for the Aerospace
Industry:
Reducing material weight
One of the main challenges for the aerospace manufacturers
is to reduce material weight. This can be achieved by switching
from a mechanical design/system to an electric and electronic
model. Hence, a system solution including composite, electrical
and electronics along with aerodynamic design is ANSYS’ primary
focus.
Design smart, affordable ISR products
The demand for intelligence, surveillance and reconnaissance
(ISR) technology and infrastructure is on the rise. Today, each
unmanned aircraft system requires an operator in the loop to help
control several other aircraft. This requires the unmanned aircraft
to be embedded with software algorithms empowering it to make
its own flight routing decisions, co-operate with the other aircraft
(manned and unmanned) and determine the optimal response to
threats that it detects.
Systems engineering for smart products
As products became increasingly more intelligent with
Machatronics and interconnected with each other, designers
face complex problems with a machine’s design and structure. To
address these challenges, leading organizations use model-based
system engineering and software development to deliver a more
efficient and safe product.
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SOUTHERN ELECTRONICS (BANGALORE) PRIVATE LIMITED
We design, develop and manufacture:

From
Insignificance
to Star
Status
R.Sundaram
CEO, Aerospace Engineers

H

industan Aeronautics Limited, most popularly known as
HAL, is one of the most prestigious and dedicated firms
breathing the cause of self-sufficiency in the field of Defence
Technology in Mother India. That it is successfully stepping into
the 75th year breaking all the shackles that try to hinder its growth
and development is indeed a heart warming factor and this is a
proud moment in the annals of the Nation.
In the year 1993, it was indeed a heaven sent opportunity for
insignificant micro industries named Aerospace Engineers and
Elastomeric Engineers, when the founder, with eyes full of dreams,
heart full of excitement and mind full of innovative ideas, tapped
the gates of HAL and exhibited the humble scope his firms had in
working with HAL. The gates of HAL are always kept wide open
for genuine talents, loyal clients and supportive firms. Identifying
the potential, HAL triggered the work force of Aerospace and
Elastomeric Engineers by entrusting tasks which are akin to
Herculean.
The rigorous norms prescribed for aeronautical components
and the stringent and uncompromising measures dictated for the
approval made us become better, perfect and uncompromising
in the quality of the product. The clearly defined strategies in
every sector like Design, Development, Qualification, Product
Certification, Clearance, Batch Production, Bulk Production and
so on made us comprehend our responsibility and conquest the
barriers. Thus the success formula was imbibed and evolved
through and because of the demands and requirements of HAL.
To cut a success story short, those, which were micro industries
two decades ago, rooted well, grew in leaps and bounds into small
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scale and now with the able and constant support of HAL have
evolved into medium scale industries and been honoured with
numerous State level and National level awards.
Aerospace and Elastomeric Engineers are now inseparable
parts of HAL along with the other 2500 industries that it has been
nourishing and nurturing for the well being of both themselves
and the Nation. Now more than 10000 vital aeronautical
components are being manufactured in these medium scale
Industries. Our products range from the Canopy Seals to LRUs.
Our seals are used in Military aircraft like Kiran and from the latest
from Sukhoi 30 to Hawk.
The rigorous training with HAL educated us a lot and enabled
us to earn its faith, trust and confidence. Wherever HAL played a
pivotal role, it magnanimously initiated us when it sensed scope
for that. Consequently we are able to develop parts fulfilling the
International Aviation requirements. We happily salute HAL with
utmost gratitude for our growth and development. HAL keeps
prompting us and we too have extended our service to various
domestic and inter-national civil aviations, satellite and missile
manufacturers.
Hearty congratulations to HAL for all that they have been
contributing and have accomplished. Like ‘live and let live’,
they grow, helping others also to grow as well. This achiever of
milestones aspires to erect 100 seater aircraft in the near future.
Let your dream come true and allow us to share the same. Honest
wishes for HAL to celebrate its success history.
R.Sundaram is the Founder and CEO of Elastomeric Engineers,
Aerospace Engineers and The Salem Aero Park

Items for Airborne Applications for Cheetah, Chetak and Advance Light Helicopters
(ALH), Kiran, Jaguar, LCA and AN-32 Aircraft.
Test Equipment for Aircraft / Helicopter Rotables like Gyros, Pressure / Vacuum
switches, ROCI, ASI, Tachometer & Tacho Generator and FCG, AC / DC Master Box,
Aircraft Battery Charger etc.,
Fire Detection and Warning Systems for Aircraft, Armoured Military Vehicles,
Mining Equipment, Electrical / Telecom / IT Equipments.



Cable Looms for SU-30, MIG, BRAHMOS and Industrial Applications.



Switches and Illumination Components.



Fibre Optics based Structural Health / Temperature Monitoring System



Unmanned Aerial Vehicles



Aircraft Simulators



CNC Machined Aerospace Components.



Maintenance / Repair / Overhaul of Aircraft Instruments, accessories, components
including Hydraulics, Electrical Power, Mechanical and Pneumatic parts

We offer NABL Approved Test facilities for:Environment Test
ESS Test
Vibration Test
Bump and Shock Test

Please contact for your requirements:

SOUTHERN ELECTRONICS (BANGALORE) PVT.LTD
AN ISO 9001-2008 & AS9100C Certified Company
16-A, PEENYA INDUSTRIAL AREA, PHASE-1, PEENYA
BANGALORE – 560 058
PHONE NO. 91-80-39280341 – 64 FAX: 91-80-3928 0365
E-MAIL:admin@seonics.co.in, marketing@seonics.co.in
http://www.seonics.co.in
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CEMILAC
Certifications
and HAL
P Jayapal
Chief Executive(Airworthiness)
CEMILAC

A

ny newly developed military aircraft that enters Indian Air
Force must possess Airworthiness Certification from the
Centre for Military Airworthiness and Certification (CEMILAC,
DRDO), Govt. of India.
CEMILAC is an independent organization that takes the
responsibility to declare that the aircraft produced is Safe, Reliable
and also meets the desired Performance as specified by the user.
CEMILAC ensures the continued capability of the aircraft/system
to satisfactorily and safely fulfil its mission requirements in the
prevailing environments throughout its specified life span.
Hindustan Aeronautics Limited (HAL) is presently producing
12 types of aircrafts with in-house R&D and 14 types under
license. Certification involves Design Evaluation, Ground and
Flight Testing. This is concurrent with the project and hence
the professional paths of CEMILAC and HAL cross each other
throughout the development life cycle of the aircraft. CEMILAC’s
association with HAL in various activities has been since 1958.
The platform, the systems and LRUs are certified by CEMILAC. Abinitio development of aircraft and helicopters, License produced
platforms and aircraft upgrades are all certified by CEMILAC.
HAL is involved in these activities at their respective centres all
over the country. To facilitate the certification process, CEMILAC
has 14 Regional Centres for Military Airworthiness (RCMAs) colocated with the design house. These include, RCMA(Aircraft),
RCMA(Helicopter), RCMA(Engines), RCMA(Forge & Foundry),
RCMA(Nasik), RCMA(Lucknow), RCMA(Kanpur), RCMA(Korwa),
RCMA(Koraput),
RCMA(Air-Armaments),
RCMA(Chandigarh),
RCMA(Missiles), RCMA(Materials).
Most of the RCMAs are within the premises of HAL. As of recent
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past CEMILAC has been involved in the continued support
airworthiness of around 3550 aircraft, 3600 engines and overhaul
of 8150 aircraft & 27300 engines.
Presently in the ab-initio development front, CEMILAC has been
associated with HAL at every stage of the design, development,
manufacture and flight testing of some of the prestigious projects
like the LCA, ALH, LCH, IJT, LUH. CEMILAC is also associated with
HAL in future projects like MTA, FGFA, AJT, Turbojet etc. HAL
has also benefitted from CEMILAC’s role in certifying products
developed under joint ventures like the Shakti engine for ALH, LCH
& LUH, AL 55 I engines for IJT, and AWA & C systems on EMB-145
aircraft.
The vision of HAL must be to harness every new technology
into the aviation domain and become a global leader in aviation
solutions. ‘Air Superiority’ has always been the decisive factor in
enforcing a nation’s Strength, Supremacy and Security. HAL should
strive to attain self- sufficiency and develop core competency in
the fields of aeronautics with a vision to augment air superiority
for the Indian Air Force and to foster the growth of military aviation
in India.
HAL must commit itself to the cause of developing low
cost, contemporary technologies and systems with superior
performance and with sufficient immunity from obsolescence
that would provide for the needs of the Indian Air Force and
compete globally with international design houses. HAL must seek
high quality standards in production and manufacture and seek
avenues and opportunities for potential exports. Also, nurturing
the indigenous vendor base will go a long way in establishing
self-sufficiency.
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CSIR-NAL & HAL
A Strong Partnership for
National Defence

Shyam Chetty
Director, NAL

CSIR-NAL

About CSIR-NAL
National 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. With a
staff strength of 1020 (of which 359 scientists), and annual budget
of Rs.280 crores, 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 particularly for
aerodynamic data base generation from wind tunnel / flight
tests, development of flight control laws, airdata algorithms
and manufacture of major structural composite sub assemblies
and parts. Every major aerospace programme of DRDO and
ISRO has some significant contributions from CSIR-NAL.
CSIR-NAL contributions to HAL programmes
Over the years CSIR-NAL has contributed significantly to the
programmes of Hindustan Aeronautics Ltd. (HAL). To name a few
major programmes; design and development of Light Combat
Aircraft (LCA)- Tejas, total technical life extension of IAF’s GnatAjeet, MiG -21 Bis(late 1990’s) and MiG-29 (mid 2000), supply of
composite nose radomes for Jaguar Maritime Aircraft, autoclaves
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to manufacture airworthy composite components, integration of
stores on Mirage 2000 as part of the upgrade programme etc. A
glimpse of CSIR-NAL’s contributions to HAL programmes which
helped in building strong partnership for national defence are
highlighted below.
Helping India build a modern fighter aircraft LCA-TEJAS
The Aeronautical Development Agency (ADA), Department of
Defence R&D is the nodal agency for the design and development
of the Light Combat Aircraft, Tejas. HAL is the principal partner
in the LCA programme with the participation of DRDO and CSIR
laboratories, public and private sector industries and academic
institutions. Over the years CSIR-NAL has developed many critical
technologies for Tejas and continues to support the programme.
The major ones being development of Fly-by-wire flight control
system laws and Composites structures.
NAL’s Composite Structures for LCA-Tejas
The Advanced Composite Division of NAL has been involved
in major design and development projects related to the LCA
programme in design and fabrication of the critical Carbon Fibre
Composite (CFC) parts.CSIR-NAL successfully led the National Team
for the composite wing development for Tejas. It has pioneered
the development and fabrication of major composite structures
for the Tejas aircraft using innovative and cost-effective fabrication
technologies including co-cured/ co-bondedconstruction. This
innovative technology developed at CSIR-NAL not only reduces
the cost but also improves the structural efficiency by minimizing
the number of mechanical joints. With this innovation, composite
aircraft structures have become cost effective and structurally far
superior to conventional aircraft structures. Today more than forty
percent of the Tejas airframe is fabricated based on manufacturing
technologies developed at NAL. Tejas airframe is 45% composites
(mostly carbon epoxy) by weight contributing to its reputation as
the world’s smallest light weight aircraft.
During the year 2011-12 (continued in the 12th Plan period),
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Composite parts developed by CSIR-NAL form 45% of Tejas airframe

CSIR-NAL received an order from HAL, Bangalore for the supply
of twenty sets of 13 critical CFC components for limited series
production of LCA-Tejas aircraft. The order has been executed
through M/s Tata Advanced Materials ltd., Bangalore as the
production partner.
Fly-By-Wire (FBW) Flight ControlLaws for LCA
National Control Law Team of LCA is a very unique team formed
in 1992. The team is the result of a truly great visionary Dr APJ Abdul
Kalam the then SA to RM. The team led by Dr. S Srinathkumar, NAL
as founder Project Director took up the challenge of building flyby-wire control laws for an unstable fighter aircraft for the first
time in India. Initially team members were drawn from CSIR-NAL,
CAIR and ADA along with one test pilot from IAF. From 2001 the
CLAW Team is lead by Mr.ShyamChetty, Director, CSIR-NAL with
scientists from ADA, CSIR-NAL & HAL.It is to the credit of this team
that the flight test programme of the LCA has completed over 2950
successful flights carried out on eighteen different prototypes
by twenty one test pilots over continuously expanding flight
envelopemeeting IOC2 requirements in full. All the test pilots have
rated the flight control lawsas Level 1
ELS for CLAW Design
Flight Control System Structure
With IAF inducting 100 Tejas Mk 1A valued at Rs.2 trillion and
HAL as the production agency, CSIR-NAL will continue to play
a major role in aerodata base validation, modeling, simulation,
development of flight control laws and manufacture of composite

partsin association with ADA, HAL, and other private industries.
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Aerodynamic data base generation / validation for the
LCA-Tejas
CSIR- NAL has fully supported the wind tunnel testing of all the
LCA-Tejas configurations. The successful validation and updating
of the wind tunnel aero database of TEJAS aircraft from flight test
data using state of the art system identification techniques was a
major step towards the release of Initial Operation Clearance (IOC)
version flight control laws. Other significant contributions include:
CFD analysis, flow diagnostic studies, aeroelastic model studies,
dynamic response studies and studies on emergency landing.

A Strong Partner in Technology Development

LCA model in the NAL 1.2m
trisonic wind tunnel

LCA aeroelastic wing model
with R-73 missile in NAL 1.2m
wind tunnel

Autoclave designed and built for HAL
CSIR-NAL has developed several autoclaves, over the years,
for aerospace applications. NAL has also played an active role in
revamping a few imported autoclaves for ISRO. The laboratory
has developed four variants of autoclaves to meet various
requirements. While Mark-IV is the largest indigenous autoclave
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ever developed in the country with a working space as big as 4.4m
(D) x 9m (L) meant for production houses, the Mark-III is specially
built for ever growing R&D needs for high temperature composites.
The autoclaves developed are highly reliable, demonstrated by
the fact that one of the autoclaves as large as 4m (dia) x 8m (L) has
been functioning very effectively as a work-horse at HAL over the
last decade. HAL needed this massive autoclave to develop carbon
composite LCA components.
The autoclaves developed by CSIR-NAL are now marketed in
public-private partnership mode. While, M/s Unique Chemo Plant
Equipment, Mumbai,
is our partner for
all
mechanical
systems & marketing,
M/s
DATASOL,
Bangalore, is the
partner for Control
&Instrumentation
Systems.
Indigenous autoclaves developed by CSIR-NAL
Airborne Radomes for Fighter Aircraft
CSIR-NAL indigenously designed, developed and fabricated
a composite nose radome for the Fire Control Radar of Jaguar
Maritime Aircraft for HAL, Bangalore, and end user being IAF.
Manufacturing technology for productionizing the Airborne Nose
Radome for the Indian Air Force Jaguar Maritime Fighter Aircraft
fleet has been transferred to HAL. The TOT document was officially
handed over to HAL by the Director, NAL on 16th April 2010. The
monolithic Nose Radome was fabricated using high performance
GFRP. It is a variable thickness, nose thick and base thin design
radome. An in-house developed closed mould resin injection
technology has been used in fabrication of the radome. The
composite radome is protected with anti-static / anti rain erosion
paint subjected to qualification tests, viz., EM, lightning protection,
static loading, vibration and rain erosion tests in presence of CRI.
The radome has successfully met the stringent airworthiness
qualification standards.

Nose Radome for Jaguar aircraft
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Forging Partnership for the National Defence
High Knowledge Based Services
Between 1964-67, wind tunnel was the first major facilities of
NAL, set up in the Belur campus. These have been and continue
to be the primary facilities in the country for the generation of
aerodynamic data for various aircraft, missiles and space launch
vehicle configurations of strategic interest to IAF and the Indian
Space Research Organisation (ISRO). These facilities include
the 1.2m x1.2m and 0.6m x 0.6m trisonic wind tunnel (0.2 to 4.0
Mach number range) used for generation of design data for flight
vehicles and are called as ‘National Trisonic Aerodynamic Facilities
(NTAF)’. The tunnel has completed more than 40000 blowdowns
and has been performing reliably for over 50 years. The NTAF
has contributed to major national programmes of ISRO ( ASLV,
PSLV, GSLV, SRE, ABLV etc.), DRDO missile programmes(Trishul,
Agni, Akash, Prithvi, Nag, Astra, Brahmos etc.), ADA programmes
(LCA , LCA-Navy, Air intake and Weapon Integration) and HAL/
IAF programmes (GAF, HF-24, HSS-73, Ajeet, MIG-21, and HJT-36 )
and even today serving all the major programmes of the country
reliably and more importantly protecting the sensitive and
strategic interests of the country.
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ISO 27001:2013
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CSIR-NAL has been a pioneer in full scale fatigue testing of aircraft
and has developed the techniques of simulation and application of
loads experienced by the aircraft in operation. First, Full Scale Fatigue
Testing Facility (FSFT) at NAL was built in 1973 and subsequently an
upgraded one was built in 1991. Under the 11th Five Year Plan (200712) the 18-channel/actuator in-house controller (mostly top loaded)
has been upgraded to 96-channel/actuator standard controller
(mostly bottom loaded). This enhanced facility is capable of testing
all the fighter aircrafts which the Indian Air Force has in service. This
facility has immensely contributed to the total technical life extension
(TTLE) of HAL/IAF’s Gnat-Ajeet, MiG -21 Bis (late 1990’s) and MiG-29
(mid 2000) thus adding enormous value to the defence forces. Based
on FSFT on MiG -21 Bis airframe C-2090, a life enhancement of over
800 flying hours (from 2400 to 3200 flight hours) for the fleet (over 200
fleet of MiG 21) has been recommended through laboratory testing
and analysis. For the MiG 29 the life of landing gears was extended
from 2700 to 3000 landings. Further, the studies by NAL led to the
life extension of tail rotor blades of Mi-8 helicopter from 1500 to
2000 flight hours (over 150 helicopters in the fleet). Continuing with
the support to strategic sector, NAL has initiated programme which
include; life extension studies on An 32 aircraft propeller assembly,

NETAPP

Data Centre Managed
Services

DATA STORAGE SOLUTIONs

IT Infrastructure Consulting
Services
Multi Vendor Technical
Support

Corporate Infotech
Pvt. Ltd.

TRENDMICRO
SECURITY SOLUTIONS

DGS&D Vendor
NICSI Vendor
A-16 (Lower Ground Floor)
Jangpura Extn.
New Delhi-110014
Telefax
011-24371666
011-24373777
011-24371888

Sales & Service Support:
08588000116, 08588000117
dgsndrc@cipl.org.in, info@cipl.org.in

Toll Free No.: 1800116474
73

extension of calendar life and TBO for Mi series helicopter MRB and
TRB assemblies and methodology for fatigue indexing in Sukhoi Mk-I
fleet

MiG-21 airframe testing at NAL’s FSFT NAL’s FSFT as it appears now

Collaboration in the area of Special Materials
Nickel-titanium (NiTi) Shape Memory Alloys (SMAs)
Nickel-titanium (NiTi) shape memory alloys (SMAs) have received
considerable attention because of their two unique functional
properties: shape memory effect (SME) and superelasticity(SE).
The production of SMAs is sophisticated process which high
standards of methodology, composition and purity are required
in order to be able to fully exploit the unique properties of this
material in applications. Through years of experience in R&D,
CSIR-NAL has the essential technological know-how necessary
for the processing of SMAs. Similarly HAL and MIDHANI have the
expertise in the production of metallic materials from melt to
various product forms such as ingots, bars, rods, wires, strips etc.
The annual consumption of vascular metallic stents in India alone
is reported to be about 2,500 crore and growing at a CAGR of 15%.
Till date, the entire NiTi based devices and implants are being
imported from abroad. The indigenous development will not only
facilitate affordable healthcare to the millions in the country but
also result in huge savings in foreign exchange outflow.

TTLE of MiG 29 landing gear
NAL has also successfully carried out ground vibration tests (GVT)
based aircraft flutter clearance on, IAF’s MiG-29 and HAL’s ALH
helicopter. This expertise has led to NAL successfully undertaking
extensive in-flight vibration and temperature measurement on
MiG-27 and MiG-29 aircraft for the IAF jointly with CEMILAC. This
data is expected to be the precursor for setting up Indian Standards
for qualifying vibration levels of on-board systems on aircraft.The
recent major studies carried out by CSIR-NAL include;GVT based
flutter estimation and qualificationof Jaguar aircraft for integration
with next generation missilesand simulation studies for flutter/
stress/stores release analysis of Mirage 2000 aircraft with new
stores as part of the upgrade programme.

GVT for ALH

Jaguar GVT & FFT

GVT on KF 136 Mirage
2000
with various
external stores

CSIR-NAL is recognized as India’s premier
organisation for carrying out failure analysis and accident
investigations, and it has being doing this with distinction for
more than 40 years. More than 1300 accident cases have been
investigated by the NAL team. The failure analysis team at NAL
services were utilized for the Air India’s Boeing 747 Kanishka
aircraft that was crashed off the coast of Ireland on 23 June 1985.
The NAL team has built up its expertise over the years and is
rendering its services to IAF, HAL, Indian Navy, DGCA etc.
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Nickel-titanium (NiTi) shape memory alloys products
New Partnership Approach for the Micro Aerial Vehicles (MAVs)
Design, Development, Product Improvement &
Production of MAVs
CSIR-NAL is playing a lead role in the National Programme on
Micro Air vehicles (NP-MICAV). The development of 300 mm class,
200 gms micro air vehicles (Black Kite, Golden Hawk, and Pushpak)
with endurance of 30 mins have been developed with ADE for
aerial photography and monitoring with autonomous control,
guidance and navigation capability. Based on the success of MAV
development, NAL and ADE have taken up a joint project for the
development of a Two-kg Class Fixed Wing Mini Unmanned Air
Vehicle (FWMUAV) named Slybird. The Slybird of 1.6m wing span,
1.3m length, 2 kg weight, operating range around 10Km has been
tested successfully at Leh/Ladakah (12000 ft above sea level). To
take this work further to the market, CSIR-NAL along with ADE
and HAL has initiated joint collaborative work which include the
manufacture of air-vehicles, demonstration to probable customers
and design improvements based on specific requirements from
different usersfor these MAVs. The partnership would also address
the business model for marketing of MAVs.

Black Kite

Golden Hawk

Pushpak

Mini UAV-Slybird
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Advancing for Greater Finish
G

rauer & Weil (India) Limited is a 58-year old company and
its association with HAL started in 1967 when it established
the first Electroplating plant at HAL (Ojhar Division) at Nasik. This
was a semi automatic plant with around 350 tanks, rectifiers, filters
and exhaust systems for different processes. This was followed by
commissioning another state of the art, fully automatic Honey Comb
plant at their aircraft division, manufacturing Aircraft wings, approved
by Boeing and Airbus.
The company is proud to announce that, till now, it has
commissioned 6 plants with different facilities at HAL. It has been
supplying chemicals and paints to HAL Aircraft and Helicopter
division for maintenance purposes.
Grauer &Weil (India) Limited took the lead in introducing innovative
electroplating processes like Cadmium, Zinc and Zinc alloys,
Electroless Nickel etc. for the Aerospace industry. Some of these
processes like Zinc Nickel, with lower tendency towards hydrogen
embritlement, facilitate its usage for the parts without post baking.
Paints division has developed high performance speciality products
for the aviation, defence and space research projects. We cater to the
ordinance factories and other OEM suppliers of defence equipment.
Successful implementation of Turnkey projects for electroplating
plants and effluent treatment plants at Air India, Tata Aerospace,
and Aerospace Processing Industry etc. gives it a strong position in
Aerospace domain.
The clearance of Tata Airbus Consortium for manufacture of Avro
transport aircrafts for Indian Air force, GMR Aero Techniques, Air works
and Air India Boeing MROs, Boeing-Tata JV to manufacture aero
structures for aircrafts and UAVs and Airbus-Mahindra agreements are
clear indications for growth of Indian market for Aerospace industry.
India is poised to grow soon and it is evident that the industry
demands for various products and services is going to increase.
The company is going for further improvements in internal
processes to meet the very stringent requirements of the aerospace

Niraj U.More
Managing Director, Grauer & Weil (India) Limited
industry through requisite accreditations. Actively deploying
resources to meet up to the expectations on high quality and
sustainable products is also there. Its leadership in electroplating
and surface finishing chemical industry is well established for more
than 5 decades. Manufacturing plants are accredited to Management
system – ISO 9001, ISO 14001 and OHSAS 18001. Furthermore the
company is in the process of upgrading to the accreditation of EN
9100:2009.
State of art laboratories offering comprehensive testing services,
R&D centre with recognition from Indian Council of Science and
Technology and well spread technical service centres give it clear
advantages towards customer reach. This enables Grauer &Weil
(India) Limited to provide value added products and services to
achieve highest level of customer satisfaction.

Congratulations
AT Engine Controls (U.K.)
Tel: +44 161 727 0600
Email: enquiries@atenginecontrols.com
web: www.atenginecontrols.com
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Don’t see private industry as
competition, we want to work
together: Subrahmanyan

fully occupied till 2020- 2022 currently. Full capacity is available for
these programmes for the next five years.
On engine programme
HAL is looking at forging a joint venture with Turbomeca to enhance
capacity to support engines for helicopters which has been designed
and developed by Turbomeca. We have signed an MOU.
HAL has taken up abinitio development of 25 KN turbofan engine
and 1200 KW turboshaft engine which would be utilized for several
platforms in future.
Foundry will support all our activities in terms of castings and
forgings. We also see a good potential in the export for castings
and forgings and Marine forgings, and modernisation of a lot
of equipment are ongoing as well as the company divisions are
upgrading their facilities and increasing the capacity.
We have been asked to take forward the IJT programme. We are
left with only spin trials to be completed and then we will have to
complete
the process
of certification.
are going ahead
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immensely to the success of many important projects such as
ROH for Cheetah/Chetak, manufacturing of Cheetal Helicopters,
Project Planning and Productionisation of Advanced Light
Helicopter, setting up of the Centre for Excellence for landing gear
manufacture & Overhaul, setting up of a manufacturing facility
for mega projects of Su-30MKI Aircraft, development of supply
chain and outsourcing of major structural work packages of flight
control system of Su-30 MKI Aircraft.

S.Subrahmanyan
Director ( Operations) HAL

M

r. S Subrahmanyan, HAL Director (Operations), spoke on
various projects and initiatives of HAL in this exclusive
interview with Aeromag Asia.Subrahmanyan, a Graduate in
Mechanical Engineering and Post Graduate in Aircraft Production
from IIT, Madras, joined HAL as Management Trainee, XV Batch in
August 1980.
He rose to the position of Chief of Projects, Helicopter Division
and was the Chief of Projects at Corporate Office. He was the
Managing Director (MiG Complex) from 1st December, 2012 to 31st
March, 2015. He had also held the additional charge of the post
of Managing Director (Accessories Complex), HAL in respect of
Lucknow Division and TAD Kanpur, from 1st August, 2013 to 31st
March, 2015.
Subsequently, in view of restructuring of the HAL Board,
Subrahmanyan was re-located to Corporate Office and Redesignated as Director (Operations) w.e.f 1st April, 2015.
With his rich experience of over 32 years, he has contributed
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On ALH and other helicopter programmes
HAL has designed and developed ALH with four versions -- Mark
-I, Mark-II, Mark-III and Mark-IV. We have also developed LCH, while
the LUH programme is progressing.
Last year, we have crossed the highest sales of Rs 15,600 crore.
We have 20 divisions and 10 R&D centres across India.
In the Helicopter business, we are self-sufficient in our capability
in terms of design, development and manufacture. Our analysis
indicates that there is a requirement of more than 1,000
helicopters, with the replacement of Chetak and Cheetah. So, we
thought that it is apt for the company to have a dedicated facility
for the manufacture of such a large volume. The State government
came forward with land at Tumakuru and we have planned to set
up the helicopter factory on around 610 acres.
We have planned an investment of Rs 4,000 crore and a major
portion of this would go towards setting up of the facilities. It will
have a township with manufacturing facility, because it’s a green
field programme and therefore everything has to be started
afresh.
LCH is already certified and it is to be fitted with arms and
armaments. The production will start from the current year. We
expect to get an order for 200 numbers of LCH. In the current
year, we will get the order for limited series production of the first
batch of LCH. LUH already has the requirements of 187, and the
first prototype is also planned for take-off shortly. It may happen in
December/ January.
On inter-government agreement
In the meantime, the government is also pursuing intergovernmental agreement with similar category of 3 tonner,
Kamov 226, because the number of replacement required for
Indian Army and Indian Air Force to replace Chetak and Cheetah
will be large. So, Kamov production will also be planned. HAL

is expected to have a major role, a major share in the Kamov
production. Private companies may also participate. HAL is the
only company in India which has been producing helicopters
and supporting the defense services, and there is an interest
that HAL should take the lead manufacturing role in this regard.
On LCA update
Already series production of LCA has started. For the first
order of 20, the line is already set up to produce eight per
annum. We have planned to ramp-up the production rate to 16
for which facilities will be expanded.
In the meantime, there is an indication that a large number of
LCA -- around 100 numbers -- will be required. For that, there
are three design improvements which are required -- one is for
the air to air re-fueling, other is for the AESA RADAR and SPJ
Jammers. And HAL is taking a lead in integrating all these, so
that these aircraft could have good weaponisation potential.
On Hawk and other upgrades
We also expect another 20 Hawk order, which is a follow on
after the completion of the current order by June 2016. So,our
Bangalore facilities are running with full capacity. Weaponising
of the Hawk which is called Dream Hawk is currently underway.
Design works are already initiated for both upgrade and for
the Dream Hawk. We are working with our partner BAES, UK to
cater to the requirements of the world market. The upgrade will
be for India and weaponised version for the world market. For
exports, both will be working together as partners.
Currently, the Overhaul Division is very active with the Jaguar
upgrade and Mirage upgrade. We are also setting up facilities
for airframe overhaul of Hawk and already facilities for LRUs of
Hawk have been set up. So this will keep our Overhaul division
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Defense minister Manohar Parrikar handing over first ROH aircraft (SB-027) to Air Chief Marshal Arup RahaPVSM AVSM VM ADC, on 09th
Jan’15. Mr. S Subrahmanyan also seen.
spin trials for the design programme.
We are also developing Basic Trainer Aircraft HTT-40 and its proto
type would take to the skies soon.
Coming to the Russian programmes, we have produced 163 Su30 out of 222 and balance 60 would be manufactured by 2019. We
expect a few more orders for SU30 and repair overhaul facilities
have been established last year. Currently, we are ramping up to
the rated capacity of 15 and move towards 30 per year from 2019.
To keep our Kanpur Division busy, we would like to open up a line
there for helicopters also. There is a lot of demand for ALH, and we
want to open a second line at HAL Kanpur, so that we can produce
50 helicopters per year.
We are currently manufacturing around 20-24 ALH per year.
We want to manufacture another 50. Kanpur division will start
manufacturing structures from next year. We are also looking
at working with the opportunity under ‘Make in India’ with the
foreign OEMs in 50-80 seater class because Dornier is being
manufactured which is an 18 seater.
We have to manufacture 920 engines to SU-30 service
requirements. In the Koraput division, we have established five
lines for manufacturing and overhaul of engines. Now we have to
increase it to 10 lines. A few hangars are coming up for repair and
overhaul and an investment of Rs 700 crore has been done there.
We are looking at taking up upgradation of SU30 at Nashik MiG
complex. We are working with the design partners, because much
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of the system data is available with them.
On Customer Focus
Today the focus is on customer support, life time support, and
providing support services near the customer. And enhancing
serviceability of platforms is a major thrust for us.
Warehousing has also been created for quick supply of spares
and requirement of spares for Helicopter customers. To maintain
the Hawk fleet, we have been jointly working with BAES, to set up
a warehousing and similarly for SU-30 the company is focusing on
serviceability to meet customer requirements.
Working with private industry
HAL has come a long way in the last 75 years after a humble
beginning in 1940. We started as a repair outfit. Today we are more
of a design organisation and an integration company. Now, every
private industry also wants to be part of the defence sector in the
‘Make in India’ programme.
HAL will continue to be a prime design house and integrator
while it will develop the vendor base and supply chains. It will
develop and create a good eco system for enhancing defence
production base. We do not see the private industry as a
competition. HAL is keen to work together for developing good
eco systems for strengthening aerospace and defence sector in
India.
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HEXAGON METROLOGY IS NOW
HEXAGON MANUFACTURING INTELLIGENCE

Well-knit
Workforce
V.M.Chamola
Director, HR, HAL

T

he journey of Hindustan Aeronautics Ltd (HAL) for the past
75 years has been dynamic and was subject to changes –
economic, political among many others. The reason that the
Company was able to adapt to all those changes and sustain for 75
years is due to its people power, says V.M.Chamola, Director, HAL.
He continues his views on HR in HAL in this article.
Though HAL began for Licensed Production, it is the
Development in our Human Resources that has propelled the
Company to be involved in R & D, Indigenization, Co-Production,
Public-Private Partnership etc. Our workforce is always ready for
challenges and to face Changes. Take for example the very subject
we are discussing - what was once Administration Department,
transformed to Personnel Management & Industrial Relations,
and later to Human Resources Department. Even before we could
realize the change, we are already talking about HR Capital.
Our aim at HRD is to create context for technological and
managerial excellence in a globally competitive Aerospace
Industry. By human capital, we accept that the human resources
are not only to be utilized, but also to be invested in and grown.
We are a 30,457 strong company with people from all parts of
the country. With 20 production nits, 10 research & development
centres, HAL is built and run by a skilled workforce. Technicians,
supervisors, egineers, officers, scientists led by our able
management forms the crux of HAL’s HR capital.
The changing environment, rapid technological changes and
the resulting shift, demand that the Manpower is up and ready for
it. The HR processes viz. recruitment, placement, compensation,
career gowth, career planning, succession planning etc. are linked
to the current and future projects of HAL.
Our human resources capital focuses on building a culture of
learning, innovation and ahievement with equal importance to
values.
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Snapshot of HR Policies in HAL
During the last one decade, the Company has introduced many
employee friendly HR initiatives keeping in view the Employee
Development aspect. Some of the important HR initiatives
started during the said period are Sponsorship of Officers
to outside Institutions viz. Cranfield, IITs, IMI, MDI etc. for PG
Courses in Management/ Engineering; Leadership Development
Programme for Senior Executives; increase in Training Mandays
in respect of all Divisions as part of MoU with the Govt.; Online
Performance Management System; Executive Satisfaction Survey;
re-introduction of Fast Track Promotion Scheme etc.
In addition to the initiatives as at para-1 above, consistent with
the Policy of the Company to keep its employees and their family
members happy and contended, various Welfare Schemes are
being operated by the Company. Some of the important welfare
measures are as indicated below:

Hexagon Manufacturing Intelligence helps
industrial manufacturers develop the disruptive
technologies of today and the life-changing
products of tomorrow. As a leading metrology and
manufacturing solution specialist, our expertise
in sensing, thinking and acting – the collection,
analysis and active use of measurement data –
gives our customers the confidence to increase
production speed and accelerate productivity
while enhancing product quality.

i) Medical Facilities to employees & their dependents;
ii) Housing Facilities;
iii) Education facilities to the wards of the employees including
Merit Scholarships;
iv) Grant of Maternity Leave & Paternity Leave to the employees;
v) Grant of Study Leave to pursue higher studies;
vi) Establishment of Sports Clubs to encourage sporting activities
and to facilitate recreational and cultural activities for Officers &
their family members formation of Officers Clubs;
vii)Grant of location Specific Allowances viz. Outstation Allowance,
Counter Insurgency Area Allowance etc. to the employees
posted at Customer Bases to mitigate their hardships;
viii)Post Superannuation Group Health Insurance Schemes and
Pension Schemesin respect of retired employees and their
spouses.
Company has entered into a Wage Settlement with the
recognized Unions as part of Wage Revision of Workmen effective
from 1.1.12. An array of measures have been incorporated in the
MoU to bolster productivity. The output of Direct Workmen and
Indirect Workmen are continuously measured. Unions & Workmen
have been made responsible partners in the growth of the
Organisation. Revised Incentive Schemes in respect of Workmen
have been introduced linking their efficiencies and output
with amount of Incentive payable. Emphasis has been laid on

HexagonMI.com
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reduction of Idle time for Machine &Workforce and for defect free
products. The Work Content of Components/ Sub Assemblies/
Assemblies are reviewed regularly with the Unions to fix them
rationally. Company is also encouraging Multi-skilling. Company
has introduced Lean Manufacturing Practices in line with Toyota
Production system way back in 2003 to weed out wastages in all
activities.
As part of Performance Management System, tasks are set and
evaluated on Quarterly basis in respect of Executives which in
turn is reflected in their Annual Performance Appraisal Report.
The Variable component of the compensation of the Executives
are paid as “Performance Related Pay” which is linked to the
Performance Management System.
Hiring Strategy
Fresh Engineering Graduates, are inducted in HAL as
Management/Design Trainees (in the Executive Cadre) and as
Technician Trainees and Diploma Trainees (in the Workmen
Cadre). The induction of meritorious and fresh Engineering
Graduates and other Professionals as Trainees is linked to each of
the programs with required background, competencies and skill
sets. In addition, induction of Executives at lateral level also takes
place exceptionally in HAL based on the need and requirements
of the projects / programmes of the organization. The induction
of lateral level is primary in the areas of Technical disciplines like
Production, Manufacturing, Quality, Customer Services, Finance,
IMM, etc.
The duration of training of Management Trainees / Design
Trainees is 52 weeks. During the 52 weeks structured training
period, the Trainees are imparted training in theoretical aspects
of Aeronautics, Manufacturing & General Management besides
“On the job” training in the Divisions of posting where they do
individual and group project works. During this period, the
trainees undergo training in Indian Institutes of repute, viz.
Indian Institutes of Technology (IITs), Advanced Training Institute
(ATI), Chennai, etc. wherein inputs relating to Aeronautical and
Mechanical subjects are imparted.
As regards Workmen, the induction takes place in the form of
Technician Trainees and Diploma Trainees on an annual basis.
Diploma Trainee Scheme
Fresh Diploma holders are imparted structured Training for
a period of one year at Technical Training Institutes (TTIs). It
comprises induction, familiarization with the company, Basic
Manufacturing, Aeronautical engineering and “On-the-job”
training in the specific technology areas.
Aircraft Technician Training Scheme
Fresh ITI or National Apprenticeship Certificate holders are
imparted 52 weeks of structured training which comprises
induction, familiarization, Basic Aeronautical engineering related
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to product system and type specific Training, on-the-job training
etc.
The basic objective of the training programmes are to ensure
that the trainees are provided with knowledge of Aircraft, Aero
engines etc. and also to hone the existing technical skills for their
effective performance.
Initiatives on HR
Human Resource Management in HAL has been constantly reinventing the HR Practices, Policies & Procedures to cater to the
changing needs of the Workforce.
We have endeavoured to create opportunities in HR from the
re-launching of the Assessment Centres after a gap of 3 years to
the successful launch of various initiatives like the Leadership
Development Programme, the conduct of Organisational
Diagnostic Measures like Executive Engagement Surveys, HR
Audit etc.
The focus of the bygone years has been to foster a process
of building leadership capability across various levels in the
Organisation. The emphasis, therefore is on developing a
wide spectrum of talent within the Management cadre so that
availability of internal talent to take over critical positions will not
be a constraint to the strategic intent of the Organisation.
In this direction, we have undertaken numerous initiatives which
are tailored to suit the needs of HAL. Some of the key highlights
are enlisted below:
Leadership Development Programme (Sanghshaptak)
HAL embarked on a journey to build leadership capabilities
within the organization by outlining a comprehensive Leadership
Development Programme aimed at preparing today’s generation
of Senior Executives to take on the challenges of tomorrow. The
initiative has helped HAL to groom future leaders for succession to
key positions and develop a Leadership pipeline. The Programme
containing 7 Modules (includes Domestic and International) is coordinated by HAL Management Academy and conducted at IIM
Ahmedabad.
Leadership Development – Middle Management Executives
The Organisation has devised a leadership development
programme to groom leaders from its Middle Management cadre.
The programmes are co-ordinated by HAL Management Academy
and IIM – Lucknow.
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Assessment Centers (AC) & Competency Development
Programmes
The Company has reintroduced Assessment Center for Senior
Officers (Grade VI & above) during 2012-13, which is conducted
by M/s. KPMG Advisory Services Private Ltd. Assessment Centers
are conducted to facilitate HAL in identifying the potential of its
leaders and their key development needs. The gaps identified
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through the Assessment Centre forms the basis for Competency
– Based Training Programmes which are imparted in the areas
of Business Excellence, Operational Excellence & Leadership
Excellence.

E-enabled Systems
Introduction of Online Systems like Performance Appraisal
System, Annual Property Returns and HR Information System are
steps towards creating an e- enabled HR Practices in the Company.

HR Audit:
A cross functional team of HR, IMM, Finance, Technical &
Design disciplines was constituted to understand the current HR
Strategies, Structure, Systems, Style and skills in the context of the
short and long term business plans of the Company. Prof T.V. Rao
and Ms Nandini Chawla of TV Rao Learing Systems conducted a
four day HR Audit Certification Workshop at HMA, Bangalore.

Process of Transformation
HAL today is going through a process of transformation in the
wake of competition faced from private companies. The major
HR challenges emanating in this backdrop include developing a
high performance culture, developing contemporary technical
capabilities & technology pool, meeting competition from
international and Indian private industries through optimum
utilisation of Human Resources.
In order to align and integrate the HR function with the business
needs of the Company, the Company embarked on a journey to
build capabilities and benchmark HR Practices with the major
aerospace companies and identify best practices to improve
organisational performance. In view of the said, the emphasis
therefore is on adapting & developing HR practices unique to the
requirement of the organisation.

Think Tank:
A Think Tank, an idea generation group of Senior Officers, has
been constituted to maximize the contributions of employees
through participation & involvement in issues & challenges, whose
relevance reaches beyond Projects/ Programs and immediate
time frames, with long term benefits for employees.
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R&D at the
Helm of HAL

D.K.Venkatesh
Director, Engineering and R & D , HAL

W

Hindustan Aeronautics Ltd (HAL) has ten R & D Centres and
they are engaged in technology development, design and
development of products and up gradation of products. The
current R&D capabilities of HAL are focussed on areas involving
design and development of various indigenous products such
as fighters, trainers, helicopters, mini-UAVs and engines. The
spectrum of platforms include aircrafts like HTT 40, LCA MK IA,
LCA trainer and Naval variants, LCH, LUH,LCA, MLH, mini UAV,
RUAV, and AJT It is also working with various agencies including
defence labs and foreign partners on D&D of FGFA, MTA, AMCA,
MALE UAV, HALE UAV etc. This article based on an interview with
Shri D.K.Venkatesh, Director, Engineering and R & D delves deep
into the research and development activities of HAL:

e are actively engaged in applied research, design &
development of all major systems & equipment for aircraft,
helicopters and engines using state of the art technology. These
include Mechanical Accessories, Communication systems, Radar,
Mission and combat Systems, Navigation and Identification
Systems, niche technology areas like Softnet Defined Radios
(SDRs), Active Electronically Scanned Array (AESA) Radar, etc. either
through indigenous effort or through collaborations.
In the domain of R&D of power plants we are working on small
and mid range of Turbojet and turbo shaft engines.
To maintain the operational relevance and fleet serviceability
of aircraft/helicopters for around 20-30 years of exploitation,
platforms need to be upgraded with current avionics,
communication systems and sensors. Aircraft upgrades require
significant effort and we have been successfully executing
upgrades on both indigenous and licence produced aircraft.
Upgrades on Jaguar Navwass aircraft, MiG-27M, Sea Harrier,
Dornier, Avro, Cheetah and Chetak have been carried out
integrating modern systems. Upgrade of Jaguar DARIN-III and
Mirage 2000 is presently under progress at HAL.
Road Map for Capacity Initiatives
In R&D set up our primary focus is on capability building
which complements the capacity building activity. Technology
identification and funding innovation remains a key thrust area
for HAL. We have accorded significant importance to research
and development (R&D) as a result of which many technology
development projects have been launched in-house and also
in collaboration with premier institutes. We have adopted an
aggressive unification strategy with academia and have initiated
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new academic programs; identifying existing and future research
areas, and also taking technical consultancy from various institutes
and experts. A lot of focus is now being given on mission and
combat systems and rapidly developing core competency in this
domain. Similarly we are also developing expertise in areas like
Softnet, C4I and Radar technology.
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Following initiatives have been taken by HAL:
One of the first steps in the creation of the better synergy
between the 10 R&D centres at HAL was to develop a framework
that would allow these R&D houses to develop a shared
understanding of technology needs, capabilities and investments
across the company. As part of this, all the R&D establishments are
re-organised and strengthened with the formation of Committee
of Institutional Network (COIN). This committee reviews all design
related activities of HAL and has helped cross pollination of
knowledge within HAL.
Creation of R&D Corpus by keeping aside 10 per cent of operating
PAT for R &D activities. For the year 2014-15 this works out to be Rs
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New Initiatives
Research and technology development are of strategic
importance to HAL in its endeavour to become a significant global
player in the aerospace industry in the competitive environment.
The R&D activities will ensure sustained growth of HAL in the global
business environment keeping pace with the rapidly changing
technology while meeting the ever increasing expectations of
the customers like high performance, quality, maintainability and
reliability requirements.
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We are upgrading our existing facilities at training and diploma
centres so as to produce technically sound and skilled personnel.
As our contribution towards the National Skill Development
Corporation, HAL is now training more than 10,000 Engineers
and technicians at our Technical Training Institutes and divisions.
We believe the skills acquired by these trainees will contribute
towards availability of Aerospace domain workforce for various
Indian entities.

116.8 crores.
Design and Development of Engines have been taken up by HAL
to attain self-reliance in the field of engine design. 25KN Turbofan
engine development is under progress. HAL is also planning to
develop 1200 KW turbo shaft engines for helicopters. These will be
future key technology drivers for the country.
HAL is jointly working with DRDO laboratories, CSIR-NAL,
CIPET, IITs and IISc towards the Self-Reliance in the aviation field
harnessing the partnership strategy.
HAL has established chairs at following institutions in outlined
fields:
IIT Kanpur – Rotary UAV design
IIT Kharagpur – Electronic Warfare Systems
IIT Roorkee – Aerospace Systems
IIT Bombay – Communication systems
IIT Madras - Aerospace Systems
HAL has initiated a drive across the Company to assess and
identify the technologies & processes to build the Intellectual
Property Portfolio. In this regard, HAL has filed over 1100 patent
applications in last three years.
A Design & Development Management Board is constituted with
members from all R&D organisations to synergise technologies
and enable knowledge and capability enhancement.
Hiring Strategy
We have been hiring Design trainees from reputed engineering
institutes across the country including IITs. We have a dedicated
campus selection committee which visits various campuses and
recruits suitable candidates for the design wing.
Also, we have tied up with academia both nationally and
internationally to further strengthen the capabilities of our
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designers. As part of this initiative we sponsor our officers to
various specialisation courses. We are also hiring PhD and MTech
candidates for various design positions across the country.

R&D Spend and Areas of Focus
We recognise the need for technology development in order to
cope up with the upcoming technological challenges that require
HAL to develop new products and product enhancements. The
total R&D expenditure of HAL for 2014-15 was Rs 1046.67 Cr and
this worked out to 7 per cent of financial turnover. A total of 111
technology projects have been identified in the area of design,
manufacturing, avionics and material to support indigenisation.
Apart from taking up development in-house, encouragement
is also provided to private enterprise to undertake product
development.

Short Medium and Long Term Goals
Our immediate focus is on promoting and developing new
technologies, processes and products that are contemporary to
meet the expectations of the customers. The short and medium
term goals are focussed on successfully executing the current
D&D projects like HJT, HTT, LCA MK IA, LUH, LCH and the UAVs.
For the long term we would invest in fundamental research
in technologies like stealth, C4I, combustion and propulsion
technology, vision to enable energy efficient, fuel-flexible, and
environmentally friendly systems. We will also focus on partnering
to develop Ultra-lightweight materials and structures which can
provide an advantage in aerospace applications.
The future clearly would be in the UAV and the Civil aerospace
market in which as a nation, we still are to make a beginning. We
have proposals to invest in civil aircraft segment, but this would
need commitment of all other stakeholders and we hope to
persuade the case and have indigenous civil aircraft in the country.
Make in India Initiative
There is a distinctive buzz in the Domestic defence industry

Training and Skill Enhancement
The Indian aerospace sector suffers from a shortage of skilled
engineers,particularly at senior technician, graduate and postgraduate level. A strong focus on attracting new talent, training
and ‘upskilling’, and retaining workforce skills is vital.
Typically a fresh graduate would require at least a year’s training
before he gets an insight in to the details of aerospace R&D and
actually starts contributing.
Upon selection these engineers undergo extensive training
at our Training Academy and Divisions, before being posted on
the job. We have tie up with Cranfield University, UK and close to
20 Engineers each year are sponsored for MS in various courses
related to Aeronautics. Till date we have about 200 officers who
have been trained at Cranfield.
Similarly, we sponsor our officers for higher education at IISC,
IITs, Management Institutes across India, and NITIE. For the
existing designers and officers, we have periodic training courses
conducted by our Management academy in association with
external experts, throughout the year.
Also, in order to enhance Project Management capabilities we
are sponsoring our key officers for PMP certification courses. Till
date, we have more than 200 officers who are now PMP certified.
We realise that Skill development is critical for achieving selfreliance in defence production. The availability of Industry
ready workforce is a major challenge. Although as a nation India
produces approximately four lakh Engineers per year, only one per
cent of them are from the aeronautical background. The situation
is equally grim in the case of technicians’ availability.
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about government’s new campaign for “Make in India”. Defence
industry is a subset of a nation’s concern to ramp up manufacturing
capability. There are concrete policies being rolled out taking in
to consideration the current capability of our defence industry
in terms of value addition, self reliance in critical technology and
long term business perspective. Never before has there been a
need felt as strong as now as to bring in possible synergy between
“Make in India” policy and defence industry capability.
However it is necessary that the private sector enhances its
participation beyond licence manufacturing or being a ToT
partner. However in the midst of this optimism, there is a need of
caution to be exercised. The very nature of the Life cycle of Defence
aerospace projects and the long gestation period of defence
contracts to mature could prove to be a dampener. Experience has
shown that there is a fair amount of time elapsed before results
start showing at the account book level, in the defence sector.
Also once the platform has been inducted, the real challenge
is in maintaining support to these platforms for a period of 3-4
decades. In fact, in most cases even before the deliveries are
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completed, issues like obsolescence, systems retro fitment etc.,
start to creep in. The cost of maintaining the infrastructure to
support the existing fleet and its up gradation may not promise
the same sort of returns as that during the initial sales.
It would be imperative to state that unless we have our own
designed products, sustaining in the current market
only
with ToT projects would not create any long term business sense.
The typical returns in the defence business in India are around 10%
and the period of returns in all probabilities will be anything but
regular.
Dependence on external partners and suppliers could further
cloud the prospects in view of the ever changing global scenario.
The success of the domestic industry will be in its demonstration of
ability to absorb and protect the ToT IPR. While past performance
and credentials are an indicator, the next best proxies for
demonstrating the ability for technology absorption will be
investments in R&D, training and building capacity and capability.
Only with extensive R&D spend and innovation, the real benefits
of the Make in India strategy fructify.
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HAL:
Making
India
Rajiv Kumar
Chief Executive Officer
(Accessories Complex),HAL

H

industan Aeronautics Limited (HAL)
in the last 75 years has grown into
one of Asia’s largest aerospace and defence
companies. Currently, it has an annual
turnover of over US$2 billion. HAL is today
not only playing a stellar role in Indian
aeronautical defence preparedness but
also proving its mettle in the international
space emerging as a reliable quality
partner.
Giving a peek into the operations, the
manufacturing at HAL has been configured
into 20 Production/Overhaul divisions and
10 Research and Development Centres
collocated with the production locations
across the country. These divisions are
organised into 4 manufacturing complexes
namely Accessories Complex, Bangalore
Complex, Mig Complex & Helicopter
complex, each headed by Chief Executive
Officer (CEO).
Accessories Complex has four Divisions
under its purview viz Lucknow, Korwa,
Hyderabad and Kanpur, with distinct
product line catering to the requirement of
Aircraft & Aero engines under production
and Repair/Overhaul at HAL. The relevance
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and importance of Accessories Complex to
HAL is akin to importance of its tributaries
to river Ganges. While Lucknow, Korwa
and Hyderabad Divisions of Accessories
Complex are engaged in manufacturing
and repair/overhaul of accessories for
Fixed wing aircraft, Rotary wing aircraft,
Aero-engines, UAVs & support to Satellite
programmes, whereas Kanpur Division was
initially established to manufacture the HS748, a medium haul turbo-prop passenger
transport aircraft. The Division has over the
years vastly developed its infrastructure
and capabilities and has undertaken
the manufacture, repair & overhaul,
modification of aircraft mainly Dornier &
HPT-32 aircraft and aerospace structural
assemblies as well as components for both
domestic and International market.
Presently ongoing major projects &
programmes in HAL include ALH (both
in military & civil roles), IJT, LCA, Pilotless
Target Aircraft (PTA), Su-30 MKI, Hawk
(Advanced Jet Trainer) & Dornier-228
(Light Transport Aircraft). The Divisions
under Accessories Complex are playing
a major role in supplying accessories
and related components as well as
structural assemblies across all the above
aircraft platforms and are catering to the
requirement of its customers namely
Defence Forces (IAF, Navy, Army & Coast

Guard), Civil (RCI, BDL, ADA, GTRE, VSSC,
NAL, BSF, State Govts), Export (RAF Oman,
IAI, Namibia, Ecuador) & also for Aerospace
programs directly or through the aircraft
and engine manufacturing Divisions of
HAL.
A brief profile of Manufacturing and R&D
Centres under Accessories complex is as
follows:
Accessories Division & Aerospace Systems
& Equipment R&D centre, Lucknow:
Products: Over 1300 different types of
accessories for various aircraft systems
Hydraulic System
Under-Carriage, Wheels & Brake
Environment Control System (ECS)
Engine Fuel Control System
Flight Control System
Fuel & Oxygen System
Electrical Rotating Machines
Electrical Power Controls & Protection
Cockpit Instruments
Escape System
Capabilities:
State of the art Machining facilities
Vibro-strengthening of wheels
Super finishing – Orifice/ball lapping,
Honing
Sub-zero treatment up to -70ºC

Carbon Lining on High rubbing parts
Sursulf & Oxynit process to increase wear
resistance & anti seizing
Rilson coating – ferrous & non-ferrous
materials
Molydag coating for self lubrication
Design, development, production, repair
& overhaul of aircraft systems & equipment
Avionics Division & Strategic Electronics
R&D Centre, Hyderabad:
Products: 785 types
Radio Communication & Navigation
Equipment
Air-borne Radar Systems
Electronic Warfare Systems
On-board Computers
Mission Computer & Display Processor
Radar Computers
Digital Engine Control Unit
INS & On-board Computer of Missiles
Ground Radars
Avionics of Searcher & Heron UAVs
Capabilities:
Mfg of connectorised microwave
modules from HR to Ku band (mixer, limiter,
amp, filter)
Mfg of Thick & Thin film Hybrid micro
circuits
Integration, Testing & repair of analog/
RF/digital modules in L, C & X band
frequencies
Radar & EMI/EMC Test facilities

Walk-in Environment test chamber (60
Cub mtr)
Assy of Multi layer / Flexi PCB’s with SMDs
Design, development, production, repair
& overhaul of strategic avionics
Avionics Division & Aerospace Systems &
Equipment R&D centre, Korwa:

& Germany. The division is certified by
European Aviation Safety Agency (EASA)
for export of Structural assemblies to M/s
Ruag, Germany. Till date Kanpur Division
has delivered over 550 types of different
aircraft.

Capabilities:
Automatic Test Equipment – In-circuit
Testers
Laser Systems Test Facility
SMD Assembly Facility
Class 100, 10,000 & 100,000 Clean Rooms
Design, development, production, repair
& overhaul of mission avionics

Capabilities:
Integral milling of Wing panels
Sheet Metal Forming
Chemical Milling
Thermoplastic Forming
Advanced Composites Manufacturing
Aircraft Assembly
Flight Testing
Role Equipment Integration
Role modification, upgrade, production,
repair & overhaul of trainer/transport A/c
As evident from above, HAL accessories
complex has a wide array of products and
capabilities for meeting varied needs of its
customers. Quality products with on time
delivery and world class service have been
our hallmark besides being cost effective.

Transport Aircraft Division & Transport
Aircraft R & D Centre, Kanpur:
Products: The main product line of
Kanpur is Production of Dornier & IJT
aircraft, Overhaul of Dornier, AN-32 &
Avro aircraft and ‘D’ level maintenance of
UAVs. Besides
domestic civil & military
customers, products are also exported
to Mauritius, Nepal, Sri Lanka, Maldives

The Road ahead
Continuous product development and
making of products as per the market
needs is the success mantra for any
manufacturing organisation and I am glad
to share that in keeping with the same
strategy HAL is focusing on development
of accessories for many such new
projects viz LCH, LUH, FGFA, MTA, HTT-

Products:104 types
Deployable Flight Data Recorder
Attitude Heading & Reference System
Mission avionics of LCA, Jaguar D-III,
Mirage-2000 UPG, MMRCA, Su-30, ALH,
LCH, LUH, Basic Trainer, IJT, Hawk, UAVs,
MTA, FGFA etc Balancing of Gyroscopes
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40, IMRH, NMRH. I am sure that full scale
commercialization of these products shall
enable us to service our customers more
efficiently and effectively. In the same
vein, I am happy to share that TAD Kanpur
has also been identified as the production
agency for Multi role Transport Aircraft
under the bilateral agreement between
Govt. of India and Russia. To add to the
same, approval of DGCA to HAL’s Dornier
Aircraft has further opened up export
opportunities for us. The opportunities
are galore and to grab maximum share
of business HAL has reoriented itself for
leveraging its core capabilities in sync
with the changing aerospace industry
landscape. In this context, HAL has/is
taking several steps, few of which are listed
below:
Diversification
Planning to set up Second line ALH
production at Kanpur for augmentation
of capacity and diversification (from Fixed
wing to Rotary wing). Co-production of
50-70 seater Transport aircraft to meet the
requirements of various Civil and Military
operator is planned at TAD, Kanpur.
Revival of the lines for supplying
structural assemblies to RUAG for 58

Benchmarking
The Company’s quality functions and organisation have been
benchmarked with global aviation companies to ensure at par
performance.
IT initiatives
HAL has undertaken a comprehensive program ”Project
Parivarthan” to improve productivity, efficiency and to reduce cycle
time for business decision using information technology.
A Company-wide project called “Kavach” has been undertaken to
improve IT security posture. Under this program various measures
such as up-gradation of IT security policy, hardening of computers/
servers, creation of an IT security audit team have been undertaken.
A state-of-the-art, ISO 27001-complied Data Centre has also been
established with 3-layer security for all Internet facilities of the
Company. This facility is being used for many online systems of HAL
and is fully owned as per security requirements, having IT and nonIT Systems to ensure high availability of hardware platforms that will
facilitate continuous operations of software applications.
Dornier New Generation aircraft. Till date
HAL has supplied 8 ship sets of 20 types
of structural assemblies. Production has
been re-started in 2015, with deliveries of
four ship sets per year planned from 2016.
Modernisation
Our manufacturing facilities have
experienced continuous modernizing

of infrastructure, review of production
process to remove bottlenecks and
enhance productivity by addition of
suitable machinery/equipments, process
and technology.
In order to meet the ever increasing
challenges from the markets and demands
from our own growth, we have planned
investing a great deal in building world
class infrastructure (modernising our
facilities, production methods, equipment,
and professional skills of the employees) in
each division/complex.
Supply Chain Reinforcement
MTBF based LTRA contracts with Foreign
vendors are being enforced with emphasis
on transfer of key ToT by the Licensors.
Also for providing real- time interactions
with OEMs, an encrypted website is under
construction for mutual use with each
OEM.
The Divisions are endeavouring to enter
into Long Term Business Agreements with
vendors to supply the material in split
quantities at periodic intervals in-line with
the requirement schedule, to avoid pile
up of inventory on one hand and ensure
timely availability of the materials on the
other.
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Human Resource Development
HAL understands that the success of each of the current Projects/
Programmes and those in the pipeline hinges on the availability of
capable Leadership, Managers, Designers and Engineers, besides
a highly skilled work force. Our HR policies and programmes are
therefore designed and prepared to develop our workforce for taking
up the cudgels in future for realisation of our dreams.
At the end of the day, I will say that while the past has been glorious,
at the same time, the ever changing competition landscape demands
that the company gears up for challenges ahead to not only sustain its
numero uno position in the aerospace defence segment but also to
further consolidate its foothold besides expanding its market outreach
both domestically and globally. As HAL embarks on a new and defining
path in its journey towards excellence, the thrust shall be on higher
Indigenisation and Technology development to give impetus to Selfreliance and play a meaningful role in the “Make in India” campaign.
Reducing dependency on the overseas OEMs and eventually turning
out to be a Technology & Product exporting organisation by leveraging
our core manufacturing strengths shall be the cornerstone of HAL’s
trajectory going forward.
Changing market dynamics, along with competition, also throws
up new possibilities. Those that are fast enough to spot these
opportunities will be the first to reap them. HAL views competition
as cooperation, an opportunity for creative collaboration with our
competitors and for finding a way to partner with our competitors
to obtain synergy and ensure mutual exponential growth. The
present board of HAL led by visionary and technocrat par excellence
Sh. T. Suvarna Raju is committed to create an indelible footprint
in the aerospace defence industry and make HAL a world class
organisation for now and future.
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Daljeet Singh
Chief Executive Officer , HAL - MiG Complex

M

MiG Complex
Forging Ahead

iG Complex, Nasik of Hindustan Aeronautics Limited, has been
playing an important role together with IAF to serve the nation
in the field of Defence. Today 68% fighter aircraft in IAF are supported
by MiG Complex which are manufactured at Nasik Division, including
MiG-21, MiG-27 and SU-30 MKI aircrafts.
Daljeet Singh, Chief Executive Officer (MiG Complex) in this article
describes the achievements of MiG complex.
In 1962, the Government of India entered into an agreement with
erstwhileUSSR Government for license manufacture in India of the
MiG-21FL, its power plant (R-11 F2), forgings and castings, avionics and
K-13 air to air missiles. On 1 October 1964 Aeronautics India Limited
was merged with HAL. MiG Complex of HAL was established at
Nasik and was consisting of Nasik, Koraput and Hyderabad Divisions.
Presently MiG complex is headed by Shri Daljeet Singh, Chief
Executive Officer(MiG Complex).
Aircraft Division, Nasik, established in the year 1964 for licence
manufacture of MiG-21FL aircraft & K-13 Missiles, is located at Ojhar,
24 kilometres from Nasik and approximately 200 kilometres from
Mumbai in the state of Maharashtra.
HAL Koraput Division, was set up in April 1964 at Sunabeda. It is
situated 1000 meter above sea level, in Koraput District of Odisha, at
200 kilometres from Visakhapatnam.The first assignment taken up
by the Division was to manufacture R11-F2 Turbo-Jet Aero-Engine for
MiG-21FL Aircraft.
MiG Complex has a big share of sales in company turnover. So far
this complex has manufactured more than 890 aircrafts and 1574
engines and has overhauled more the 1830 aircrafts and 7417 engines.
In 2002, Nasik Division was delineated into three units; Aircraft
Manufacturing Division (AMD), Aircraft Overhaul Division (AOD)
and Aircraft Upgrade Research and Design Centre (AURDC), to
have effective management control of complex activities viz
,manufacturing, overhauling and up-gradation activities of the
various aircraft handled by the Division and to have close monitoring
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of schedule tasksnew project of “Sukhoi 30MKI” Manufacturing and
overhaul and upgradation of MiG series aircraft.
Considering the number of aero engines to be manufactured
and subsequently to be overhauled and advancement in the
technological processes; in 2002 it was decided to set up new division
for manufacture and overhaul of AL-31FP engine at Koraput, further
named as Sukhoi Engine Division (SED). Construction activities of
Sukhoi engine division commenced in August, 2002 and first Aero
engine was delivered on 25th Jan 2005.
For five decades the MiG-21 has been the frontline combat fighters
of IAF. First batch of MiG-21 variant aircraft was inducted into the IAF
fleet in March-April 1963. Assembly of the first MiG-21FL at HAL, Nasik
under HAL MiG Complex began late in 1966 and the first MiG-21 FL
produced from raw materials was handed over to IAF in October 1970
with an indigenous content of 60%.
Subsequently an agreement was finalised in March 1982 for
manufacture of MiG-27Mat Nasik and its engine at Koraput after
Indian Air Force had chosen the dedicated ground attack variant, the
MiG-27M
MiG Complex after five decades is also supporting the MiG-21
ageing fleet by keeping the knowledge and expertise intact. HAL
Nasik Division is presently supporting the fleet by undertaking ROH
of these aircraft. Design Centre under MiG Complex has taken up
Indigenisation of various spares in pursuit of self reliance. This will
help in obsolescence management while maintaining the IAF fleets.
HAL manufactured Su-30MKI Aircraft under Licensed
manufacture was inducted in fleet in year 2004-05. HAL since
2004-05 has manufactured approximately 160 aircrafts. HAL has
manufactured 43000 components in Airframe and absorbed/
mastered around 27000 technologies. Further HAL has
manufactured around 6300 components for Engines by absorbing
133 new technologies. Even the Casting & Forgings required
for engine has been mastered by HAL within India. Today 70%

components are made in India by HAL with 100% technology
absorption as per the Contract in Airframe and Engine. The
Divisions under the leadership of Shri Daljeet Singh, CEO(Mig
Complex) has achieved the full planned capacity for Aircraft.
To enhance the level of self reliance in Manufacturing of Su-30MKI
aircraft, efforts have been undertaken by HAL through In house
design & development efforts for Indigenisation of parts which
will further enhance the level of Indigenisation.The absorption
of technology through ToT in Licensed Manufacturing project is
enabling faster technology absorption in Repair & Overhaul of Aircraft
and life cycle support of the fleet.
With the In-house knowledge and expertise available, various
training programmes are conducted for IAF technicians on Aircraft
Structural & Systems, ensure proper fleet serviceability by IAF. In
addition HAL manufactures and supplies entire range of spares
required for first and second-line servicing of aircraft at the IAF
base. Further it undertakes site repair of aircrafts at the IAF bases
by deputing site repair teams. HAL has posted Service Engineers at
various IAF bases to closely liaise and provide life cycle support of
MiG-21 fleet and Su 30MKI fleet.
HAL is the first agency in the world to establish full facilities for the
overhaul of Su-30MKI. In spite of regular amendments to the Repair
technology from Russian Side, that has been developed for the first
time, HAL could successfully overhaul and deliver two aircraft during
2014-15. The overhaul process is fully stabilised with establishment of

all facilities required for the airframe, engines and aggregates at Nasik,
Koraput, Hyderabad, Lucknow and Korwa Divisions.
Not only in the field of manufacturing and overhauling of fighter
aircrafts, HAL Nasik has done the mastering of weapon integration
on fighter aircrafts. Recently BRAHMOS missile whichwas jointly
developed by India & Russia was integrated on SU-30MKI aircraft
indigenously without any assistance from Russian Agencies resulting
in huge savings to the nation. With the addition of BRAHMOS, the Su
30MKI aircraft turns more lethal.
First modified Su-30 MKI integrated with BRAHMOS Missile was
handed over to IAF from HAL during Aero India 2015 at Bangalore.
Integration of BRAHMOS Missile on SU-30MKI aircraft is an exceptional
example of the quality of R&D work being done at AURDC, Nasik.
Milestones Achieved in Manufacturing & ROH of SU-30 Aircraft
Total five Divisions are involved in SU-30MKI manufacturing. Nasik
for Airframe & final integration of aircraft, Koraput for engines,
Lucknow for accessories, Hyderabad for Radio/radar instruments and
Korwa is for Avionics systems.
Manufacturing of SU-30 MKI is in phased manner as Phase-I to Phase
–IV, receipt of complete aircraft from Russia for system checking to
aircraft manufacturing of aircraft components from raw material
and assembly followed by flight trials at HAL Nasik. The 150th aircraft
manufactured by HAL was handed over to IAF during Golden Jubilee
celebrations of MiG Complex.

Handing over 1st SU-30MKI aircraft (SB-200) indigenously
modified to carry Brahmos Missile.
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No Minutes to waste : HAL’s
Rotary Wing Flight Test Crew

Testing and
Getting Ready
P

roof of the pudding is in the eating. To fully test something,
you have to experience it. The design team at HAL’s Rotary
Wing Design Centre are fortunate to have a team of rotary wing
(helicopter) flight test crew (testers) which enjoys and find thrill in
flight testing prototype helicopters. They accept these challenging
flight tests and share their experience with the designers. These
testers consist of the test pilots and test engineers of the Rotary
Wing Flight Test Group. Wg Cdr (retd) UK Pillai, a veteran of many
operational tours in the Indian Air Force, now leads this group in
achieving the rotary wing flight testing goals of HAL.
World of HAL’s Copter Test Flyers
As they sit in the cockpit of the Light Combat Helicopter(LCH),
with the sweeping array of displays and controls, there is a sense
of joy and excitement, awaiting the ground clearance for the
commencement of the flight. As the captain concentrates on the
pre flight checks and gets ready to move the starter switch, they
briefly pause for a moment to quickly go over their flight test plan
in their mind. They had gone over the test meticulously with the
designers and the flight test engineer (flight director) who has
patiently walked them through all the test points for the testing
of the LCH.
All the test points would be called out by the flight director from
the ground telemetry and flight crew would execute these test
points with precise manoeuvres with utmost care. These die hard
professionals enjoy this meticulous planning and execution of
flight tests, focussing all their energy in meeting the objectives of
HAL’s designers.
Engine Checks Crucial
As the engine kicks in revving up the main and tail rotor, with the
characteristic rhythmic beat of the four bladed rotor, the testers
check the health of the engine and then start the second engine.
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For today’s flight the co-pilot has been given a digital input device
called the ‘pod’ which can change the flight characteristics of
the helicopter during flight. The response of the LCH to each
controlled input by the captain will be monitored by the testers,
and the same would also be monitored in the telemetry terminal
with its multi-monitor control centre by the flight director and the
designers.
Out in the yonder above the puffs of white clouds and a clear
dark horizon in front, the LCH goes through a series of tests to
check the roll, pitch and yaw characteristics under the watchful
eyes of the test pilots in the cockpit and the flight director/
designers on ground.
LCH’s response to each calibrated input of the pilot through
his cyclic and collective controls is studied and his comments on
helicopter behaviour are recorded to be further analysed later
against telemetry recordings. The iterations continue in air till the
LCH displays the desired response and flight characteristics. The
testers do not have the freedom to execute carefree manoeuvres
as they would in operational flights because this is a prototype, yet
to attain its flight certification. These test flights are planned with
serious considerations for the safety of the crew and the helicopter,
and this is where they find satisfaction—to test a prototype and
help in moulding it into a beautiful flying bird worth a million
praises!
The testers den called the Flight Operations is a hub of activity,
with designers and technical experts streaming in and out, at
times briefing, debriefing or holding detailed discussions on
future tests for helicopters like the Dhruv, Rudra, LCH and the Light
Utility Helicopter. Though Dhruv received its Initial Operational
Clearance a long time ago with over 200 hundred helicopters
in operational use, a number of sub system in avionics and
visionics—glass cockpit, navigation system, night vision systems,
electro optical imaging system for day and night operations—and

weapons systems involving foreign and indigenous armament
being tested and integrated continuously.
From Seas to the Mountains
Inputs from the testers are pivotal to the success of these
integrations and their future operational utilisation. The test crew
with their abundant operational experience is the link between
the designers and the operational customers. These helicopters
which are in service in operational areas during peace and war are
flight tested from sea level to the heights of Himalayas, and from
the deserts to offshore rigs and ships.
The flight tests also include support for the DRDO in their
indigenous efforts, be it an oxygen system, flight suit or an

advance missile system. In addition to the tests on prototypes,
they also undertake test flights of production helicopters of Dhruv,
Rudra, Chetak, Cheetah and Cheetal. Each of these helicopters is
put through a series of rigorous tests to clear their flight envelope
before offering it to the customer for their acceptance.
They also become the cynosure of the public and toast of HAL
during air displays at air shows in India and abroad. In addition
they are also required to wear the hat of a flight instructor for
our indigenous helicopters sold to national and international
customers—Indian Air Force, Army, Navy, Coast Guards, BSF,
Pawan Hans, Surinam and Ecuador Air Force.
There is never one dull moment in the Rotary Wing Flight Test
Group!
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Carving a Niche

Dr. C.G. Krishnadas Nair
Former Chairman, HAL

Dr. C.G. Krishnadas Nair, former Chairman of HAL,
recounts how strategic plans were drawn for a paradigm
shift to research and development, diversification
and growth as well as inspiring attitudinal changes to
make HAL a globally competent aerospace industry .
Right from the founding of HAL in December 1940 by Sir
Walchand Hirachand with support from Maharaja of Mysore,
HAL had several leaders and executives with missionary zeal
who contributed to the growth of HAL. During World War II HAL
produced under license trainer, fighter and bomber aircraft,
and after the War converted War surplus aircraft particularly
DAKOTA to passenger and cargo aircraft for the then emerging
airlines. HAL developed competence and contributed several
light aircraft, trainers and fighters. These included HT-2 abinitio
trainer, HPT-32 advanced abinitio trainer, Kiran Mark-I and Mark-II
(Jet trainers) Puspak, Krishak and Basant and the HF-24, multirole
military combat aircraft. However, due to national exigencies, this
was followed by a period of large scale import of military aircraft
inhibiting the growth of the indigenous design competence.
Projects LCA and ALH, although after a large gap of over two to
two-and-a-half decades presented new opportunity. HAL quickly
re-energised its design and development and contributed to
successful development of ALH, LCA, small engines, aircraft
equipments, avionics and systems. Celebrating success brings
the team together and gives more confidence to march forward
to greater success. While we celebrate success, we must analyse
past setbacks and failures and learn from the same to become
more successful in future.
The first thing I remember, whenever I recall my tenure as the
Chairman at HAL, is the realisation that the ‘buck stops here’ with
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the Chairman. No excuses. I had series of consultations with my
colleagues, representatives of officers and employees’ union on
my ideas. I gave a ‘Vision lecture’ in our then ‘HAL Staff College’
for the HAL Team, on the plans, and the preparations to be made,
including attitudinal changes to make HAL a globally competent
aerospace industry. I am delighted that ‘many young executives’
of HAL read this lecture, which is included along with the events,
highlights of achievements and challenges, setbacks and failures
during my tenure as Chairman in the book ‘Flight 99 HAL – Story
of Transformation of HAL’, ISBN No. 81-901862-1-3, published by
Society for Aerospace Studies, New Delhi.
At the outset let me state that the growth of HAL from strength
to strength was the result of team work and a new Mission and
preparation of a long-term strategic plan for the growth and
contributions. This plan with a paradigm shift to research and
development, diversification and growth was prepared with the
involvement of HAL team with interaction with the customer
and MoD. There was also a conscious effort to make attitudinal
changes, treating customer as god, vendors as partners, and
upholding moral values and ethics, and welfare of employees,
and the environment and society. We consciously moved out of
the “comfort zone” of the “Cost Plus Contract” to negotiated price.
The cost plus was making HAL inefficient and less competitive.
Another step was creating an R&D reserve by contributing
certain percentage of sales / profit to internal R&D reserve, which
could be used for taking up process improvement, product
design and development and conceptual studies to strengthen
design capability. We re-named the existing design bureaus as
Research and Development Centres included Research as an
essential activity to enhance Design enabling technologies and
synergised them with manufacturing and maintenance of each of
the specialised product groups. New R&D centres were created in
manufacturing centres where it did not exist before. We applied
and got recognition for all the centres with R&D registration from
the department of DSIR. We inducted IT tools and technology in
a large way and enhanced the design productivity considerably.
A number of new R&D projects were initiated. These included
ALH Civil version, ALH Ambulance ALH weaponised, currently
named (Rudra), dedicated combat helicopter (LCH) and Light
Utility Helicopter and multirole transport aircraft etc.
Certification and setting up series production of ALH (DHRUV),
Basic version Development of Pilotless Target Aircraft Engine
(PTAE), and the first flight (January 2001) of LCA were events of
great significance. Setting up of a dedicated aerospace division
to manufacture satellite structures, launch vehicles and Prithvi
and other missiles structures; Industrial Gas Turbine Division
for power generation and ship propulsion, BAe-HAL Software
Pvt. Ltd., first joint venture in the Defence PSU and concept of

a virtual joint venture and setting up jointly with Air India for
Airport handling; the first MRO for major repair overhaul of
Airbus A-320 and Boeing-737 and similar aircraft etc are among
highlights of diversification.
Apart from these an important achievement is shifting from
the “Cost Plus Contract” and working as a globally competent
aerospace industry by increasing productivity and reducing
cost. HAL won large export orders from Airbus and Boeing
against global tenders and won National export award. From a
non-dividend paying company waiting for government grants
to pay the annual bonus to employees, HAL transformed into a
highly profitable organisation paying dividend to Government.
I am very proud that HAL has now substantially increased the
sales and profit and the dividend as a percentage of the equity
has risen to above 800 per cent. Planning and establishing HAL
Heritage Centre and Museum not only as tourist destinations,
but places of seeing and learning for students and teachers in
Bangalore and in other divisions of HAL before retirement gave
me considerable happiness.
In the next 10 years and beyond, I expect HAL to continue

to play leadership role in aerospace R&D, and Industry in
partnership with DRDO, NAL/ISRO other R&D and academic
institutions with the realisation of ‘Make in India’ mission as the
technology is advancing very fast. There is need to continuously
analyse the gaps in manufacturing technology, materials and
process, design enabling technologies and take action in time
to enhance our knowledge and skills in these areas. HAL must
also take up in collaboration with academic and R&D institutions,
development of new and cutting edge technologies in design
and development, manufacturing and repair, overhaul and
maintenance. It is highly desirable that we provide continuous
education to the present and the future teams about the
technical and management challenges, setbacks and failures
in many projects, design development and production and
marketing etc and learn from the same so that such issues are
handled efficiently in the present and future. While we march
towards greater growth and contributions, we must adhere to
our values and ethics in corporate governance and comply with
CSR sustainable development and preservation of nature and
environment.
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75 Years of HAL: Pride,
Power and Perseverance
Ashok Baveja
Former Chairman, HAL

M

any momentous occasions... a large number of designers,
engineers, pilots and technicians...
On the 75th anniversary of Hindustan Aeronautics Ltd one
can look back with pride. These technicians and their precious
moments realised a number of flying machines for the country.
The idea of forming a company to make aircraft in India came
about after a chance encounter between Seth Walchand Hirachand
and William Pawley Chairman of the US based Intercontinental
Corporation and of the Harlow Aircraft Company. They met on a
China Clipper leaving from San Francisco.
The commencement of construction of Hindustan Aircraft on
24th Dec 1940 at the time of blitz and air war for supremacy of the
skies in Europe is a historic event in itself when a visionary leader’s
idea became reality .
In 1957, India began work on the design and development of
a combat aircraft which was to be done by a German team of Dr
Kurt Tank and engineer Mittelhuber, while an Indian team of Dr
Ghatage and Raj Mahindra would design a jet trainer. The first
flight of the HF-24 took place in June 1961 and the trainer HJT16 (Kiran) in September 1964. the HJT16 Kiran is still in service is
indicative of the innovative spirit of HAL’s designers .Even then
self-sufficiency in aircraft development and manufacture was
considered absolutely important.
Production of the Jaguar aircraft at HAL lead by Shri KK Kirtikar
MD and setting of modern factories featuring for the first time
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in Indi, facilities of CNC machining , Electron beam welding
and others to make the aircraft, engine and systems from raw
materials were highlights of the mid 80s.
LCA First Flight
First flight of the LCA on 4th Jan 2001 in the presence of the
Prime Minister Atal Bihari Vajpayee signified a major milestone to
make an indigenous fighter by teams led by Dr Kota Harinarayana
and Yogesh Kumar at HAL which brought together diverse
organisations to evolve the flight control laws, composite wings,
digital fly by wire control systems, iron bird, and a host of systems
and test facilities.
The Project definition in September 2000, design and
manufacture of components with first flight in March 2003 of the
Intermediate Jet Trainer HJT 36 was indeed a proud achievement
demonstrating that a design projects can be done in record time
notwithstanding the environmental challenges of sanctions
and denials of equipment for a trainer and more for the Light
Combat aircraft . The heroes of this program were Yogesh Kumar, P
Jayasimha,and A Mohan and their colleagues from various design
streams.
Fast to take off HJT-16
The Jaguar DARIN II upgrade which was preceded by the DARIN
1 comes to mind as a rather ambitious program taken by HAL
of concurrent design and production in which the aircraft got a
comprehensive avionic system upgrade with 32 new systems , 15
types of new weapons and development of software to deploy

the weapons in advanced delivery modes. The upgrade and
production took place concurrently on an aircraft type not of
Indian origin and would allow the Jaguar to continue in service
with enhanced features for a further twenty years. The capabilities
built up by PL Vaishpayam and team in system integration with
the mission computers from DARE gave confidence to take up
upgrades of the Mig 27, the Sea Harrier and the Mirage 2000 for
the ground attack role.
The Copters
On the Helicopter side, on a momentous day on 30th March 2001
with type certificate having been just obtained the day before,
the first batch of Dhruv ALHs were handed over to Air Chief
Marshal Krishnaswamy in a glittering ceremony in the presence
of dignitaries and the entire HAL Bangalore community of several
thousand technicians, designers and engineers
ALH certified 29th March 2001
Not that the ALH program did not have more than its own share
of technological challenges, environmental issues, sanctions on
systems and composite materials. The requirements were changed
all to make the platform up to date in technology and the service
requirements. The ALH saw four engines integrated on the air
frame, the TM 333-2B1 (648 KW), TM 333 2B2 (705 KW LHTEC T 800
and the Shakti (871KW) also known as the Ardiden – the European
version.
The ALH Mk 1 was the first LSP batch with the TM 333 2B 2engine,
conventional cockpit and Anti Resonance Isolation System
ARIS. The Mk2 had an improved Narayan Rao’s (it is but fair to
call it that) ARIS and LORDs FRAHM dampers an active vibration
control system. The ALH Mk 3 had the Shakti Engine , ARIS ,
a 2ndgeneration Active Vibration control system and a Glass
cockpit while the Mk 4 has the full complement of weapons and

systems like HPS , Data Links , EW suite GPWS . EO pod CMDS et all.
The Dhruv flew for the first time in the Paris Air Show in 2003 a
momentous day and again along with the Intermediate Jet Trainer
at Le Bourget in 2005 a first with two Indian Aircraft.
ALH and the Airbus Group CEO Dr Tom Enders- a helicopter pilot
The local Indian community were indeed proud. The heroes of
this program were -BR Sampathkumaran , TG Nagaraja Rao , Dr
VT Nagaraj, MH Sudhdeendhra, NH Venkatesh , Dr K Balakrishna
, N Seshadhri , K Narayana Rao , BP Rao , the test pilots , Gp Capt
BS Chokker , Wg Cdr CD Uphadhya, Wg Cdr Krishna , Wg Cdr Unni
Pillai and many more .
November 2004, was a special month in the history of Indian
helicopter industry. On 01 Nov 04, the Dhruv, with Wg Cdr (Retd.)
C.D.Upadhyay Vr C, Wg Cdr (Retd.) U.K.Pillai and Wg Cdr (Retd) MU
Khan VSM,as crew, soared to 25000 ft ( 7520 metres) above Mean
Sea Level(AMSL). This was the record for highest altitude flown by
an intermediate weight class helicopter.
Joining in the record making spree was the CHEETAL, a Cheetah
helicopter, re-engined and upgraded by HAL with the Turbomeca
TM 333-2M engines. On 02 Nov 04, a CHEETAL, flown by Gp Capt.
A.S.Butola, VM, HAL test Pilot, and Sqn Ldr Sharma, an IAF pilot,
set the world record for a landing at highest altitude by a light
weight helicopter, when they landed at a height of 23220 ft (7070
M) above mean sea level on the western ridge of Saser Kangri
peak in the Ladakh region of Himalayas since renamed by the IAF
as the CHEETAL peak.
The Light Combat Helicopter Development
On 28th May 1999 a Mi-17 that was shot down by a shoulder
fired missile at Tololing range in the Kargil area during a raid on
infiltrator’s positions with loss of the four crew.
I went and had a discussion with Dr Bala GM RWRDC on the
possibility of redesigning the ALH cabin of 2 crew and 12 pax with
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a narrower cabin for two pilots , better high altitude
performance, armour and increased mission specific
system pay loads .An aircraft which could do nap of the
earth flying, pop up and down the mountains and ridges.
Ever an achiever Dr Bala discussed the possibility with
his design team and declared the concept feasible for a
tandem cabin configuration with tri cycle undercarriage,
using the proven rotor and dynamic system designed
for very altitude operations. The ALH systems would be
used and the weapons and countermeasures would be
walked across from the multi role ALH –WSI.
That is how the idea of a dedicated combat helicopter
came about
The Chief of Air Staff – IAF, supported the idea and after
the due process of making the specifications, work was
initiated with HAL funding. Project approval was received
for Rs 377 crores in October 2006
The Light Combat Helicopter LAH would be feature
armour protection, night attack capability, weapons,
helmet pointing sighting system, optronic pod, data link,
IR suppressor, electronic war fare suite, flare and chaff
dispenser and the Shakti power plant
The was taken up with the participation of a private
sector company in an in house managed development
centre and commenced development flying on 29th
March 2010. Having recently completed hot and high
altitude trials it is expected to be certified shortly with an
expected requirement of 200 numbers of the Type
A classic case of a well-managed program taken up for a
specific Indian requirement , using proven systems, power
plant , weapons and mission equipment ,involvement
of the private sector in a learning mode and having no
conflict with an imported option.
South American Forays
HAL along with IAI as its marketing partner had
submitted a techno-commercial proposal for the Dhruv
utility helicopter for the Chilean Army, Navy, Air Force and
Police. As a result, the Chilean authorities invited HAL to
bring the helicopter to Chile with a view to evaluate its
capabilities.
In view of the distance of 17000 kms from Bangalore,
an AN-124 aircraft was chartered to transport the Dhruv
helicopters to Santiago Chile in June 2004. Four Dhruv
helicopters including three utility helicopters of IAF
and one from HAL with special Electronic Warfare Suite,
Surveillance pod and glass cockpit were taken for the
evaluation led by Wg Cdr CD Uphadhya Chief Test Pilot
(RW), HAL and 31 flight personnel from HAL and IAF
The flight demonstration was done for two weeks and
included a long distance ferry of 3600 kms from Santiago
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to Arica and back, ship deck landings and demonstration
of search and rescue capabilities over the sea at Valparaiso.
Role on the Board of HAL
Having joined the Company as a Management Cadre
Trainee in October 1970, I had joined the HAL Board as
Director Design and Development in September 1998 and
the Chairman in December 2004. The most memorable
memories were the completing the development of and
series production of the ALH and its variants, the Jaguar
upgrade, the development of the IJT,conceptualising
and development of the Light Combat Helicopter, the
Light Utility Helicopter and steering the raw material
production of the SU 30 MKI
Events which are remembered were the trials and
evaluation of the ALH in Chile and participation of the
ALH at Paris,Farnborough, Berlin and Istanbul where an
Indian aircraft performed with great verve and style.
HAL’s growth more than doubled in four years from
2004-05 to 2008-09 from Rs 4534 to 10,250 Crores.
The profitability of HAL increased 297% from 758 crores
in 2004-05 to 2253 crores in 2008 – 09.
The Order Book position of HAL grew 470% from 11560
crores in 2004 – 05 to 54605 crores in 2008 - 09.
HAL – Direction in next 25 years
HAL over the years has acquired a significant
legacy of knowledge and experience in design,
development, certification and production and support
ofaircraft,helicopters, power plants and systems of
indigenous designs and under license. An increasing role
of large private sector companies is being recognised and
accepted in production of major platforms of aircraft and
helicopters. However the private sector has a quite a distance
to go to successfully transit initially from aircraft integrators
to aircraft manufacturers in actual spirit and practise as
envisaged by the Make in India policy of the Government
where significant portions of the platforms including the
high technology elements will be done in India.
Two major programs are the Avro Replacement and
the Reconnaissance and Surveillance Helicopters which
are presently assigned to large private sector business
houses. The ambitions apart it would be really challenging
to manufacture the aircraft in India in view of the limited
numbers in the case of the former, large investments
in plant, machinery and tooling, besides the inherent
requirement of extensive experience in planning and
manufacture of aircraft. It would be mutually beneficial
to the Private sector houses, HAL and the country if
synergies could be arrived at to jointly producing and
supporting the aircraft where HAL’s existing facilities and

legacy experience could make significant
contribution to the programs besides
increasing viability.
HAL has several ambitious programs on
the anvil. Production in large numbers in
shortest possible time of the Light Combat
Aircraft Tejas, the Light Attack Helicopter,
development, certification and series
production of the Light utility helicopter and
the Basic turbo prop trainer are some if taken
up at a fast pace with much higher rate of
production could go a long way in building
up fleets of the armed forces . Here again
if done with involvement of large private
sector companies planning to be seriously
involved in aircraft production would
generate synergies , share the work , build
national capacity ,capability and spread the
investments.
There are four programs – a 10 tonne class
helicopters specific to Naval and Army’s
missions , the Fifth Generation Fighter
Aircraft and the Multirole Transport Aircraft
to be jointly developed with Russia and the
70 seat Regional Transport Aircraft( still to
launch )are large projects which if taken
forward successfully could really make the
country a super power in aviation.
This would of course need a sea change
in the approach to doing business, an
entrepreneurial outlook, significant role
of large private sector houses and the
implementation of the Tier 1, 2 and 3 concept
of vendors
A vigorous overhaul of the supply chain
becomes mandatory, whether LCAs or
Helicopters are to be cost effectively
produced in large numbers or large programs
are to designed, developed, produced and
supported over the life cycle. The Boeing 737
rate of 42 aircraft a month and the Airbus 320
production going up to 50 per month and
the very successful Embraer are as a result of
an efficient supply chain based on the Tier 1,
2 concept with involvement of suppliers and
vendors across countries.
Setting up a strong and efficient supply
chain would build the national aero system
eco system, increase the output, save costs of
the order of 30 to 50 percent besides building
capacity for handling multiple major design

and production projects at HAL. This is the
single most important factor for synergising
the national aeronautical aspirations.
Strengths and Weaknesses of HAL
Development, manufacture and support of
a wide variety of fighters, trainers, commuter
aircraft and helicopters indigenously and
under license from Russia , France and UK
has given HAL a strong legacy experience
in airframe ,power plant and system
production.
The new programs taken up like the LCA ,
LCH and LUH and also those like the MRTA
and FGFA to be done in collaboration
with the Russian side will further enhance
capabilities by type, role and size of the
aircraft.
Taking up a regional transport aircraft as a
national program to be done in collaboration
with domestic and international partners
would really transform the Indian
aeronautical capabilities, primarily due
to need to compete with a superlative
product in a fiercely competitive field,
where credibility and ability to support
would be the key determining factors. This
would call for a radical change in mind set
and the ways of doing business far different
and challenging than the present scale of
operations and support for Indian military
customers.
HAL can be far more robust and
significantly enhance its effectiveness by
shifting orientation from being primarily
production driven to more balanced
production and support organisation with
far more emphasis on maintenance and after
market services This would be by large much
more appreciated by its principal customers
operating diverse fleets in challenging
conditions and the need to maintain high
serviceability levels.
Tight management of programs and
a complete overhaul of the approach to
logistics and supply chain would put more
aircraft in the air. It would enable rapid
induction in quantities of the newer types
like the LCA,IJT,ALH, LUH and the LCH and
would go a long way to increase operational
effectiveness.
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HAL
Should be
an Anchor
Ashok Nayak
Former Chairman, HAL

A

shok Nayak, former Chairman of Hindustan Aeronautics Ltd,
throws his comments on the organisation on the occasion of
its 75th anniversary,.
HAL was started as a private limited company and subsequently
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taken over by the Government. During its 75 years the company
has been focusing its business primarily to meet the needs of
the defence services for self reliance. In the absence of credible
supply chain, the company has invested in establishing facilities
for backward integration to meet the self reliance needs of the
country. Accordingly facilities for Engine, Accessories, Avionic
systems, Foundry & Forge, Composites have come into being.
Similarly to meet the space requirements facilities for Aerospace
Structures was established.
If this organization is to be maintained with enthusiasm and the
team spirit necessary for success, it is vital that it is not subjected
to unstable demand for its products and services. Government of
India policies should support stability in operations and optimally
utilize already established facility.
Absorption of Technology is a challenge in licence manufacture
programme as there is always a deficiency in the documents
provided by the licensor and inadequacy in the bill of material,
tools, jigs & fixture.
Overcoming these deficiencies and
augmenting production to the contracted deliveries is challenge.
Through the Hawk Programme, it was demonstrated that

outsourcing in the early stage of the programme and guaranteeing
order for the duration of the programme to the outsourced
partner goes a long way in enabling a dependable supply chain.
Success of this effort could be seen in the timely delivery of Hawk
aircraft on subsequent productions.
Our flagship product Light Combat Helicopter (LCH) took to
the skies during my tenure. Team HAL acted like a technology
company, aggressively pursuing new product development.
Now the Govt. intends to bring in private sector participation.
HAL should play an anchor role and involving the private sector in a
way that it builds a credible supply chain for enhanced production
and timely delivery. HAL efforts should focus in dedicated team
for Quality Control and manufacturing engineers who would
guide the outsourcing partner to meet the stringent Aeronautical
requirements and HAL as integrator could deliver product in time.
HAL should focus more on Design & Development of Aircraft,
Engine and System Design by partnering with Defence Research
Labs, Academic Institutions with renewed vigour.
I can find many strengths in HAL. It has established systems
and procedure to meet the Airworthiness requirement and

Aeronautical Quality Standard.The experience gained in
indigenous design programme and technology acquired through
licence programme gives the lead for this company to design
and development of new products and also support the product
through its life cycle. The in house capacity can insulate the
company for any major supply chain disruption.
The weaknesses I see are, as the company depends mainly on
Govt. procurement, continuously changing policies could impact
business. Very limited flexibility in pricing resulting in value added
service are not adequately compensated. In the absence of large
volume of production there is an inadequate supply chain for
COTS (Commercial off the Shelf) items within the country resulting
in dependency on foreign OEM. The supply chains are controlled
by major Aircraft Manufacturer to cater their interest on priority.
The strength of the organization comes from the demand its
products generate. Hence HAL should focus in positioning its
product and brand through a constant review of its quality system
and delivery preparedness. The company should always have
a buffer capacity to meet short term peak demands specially to
meet the export requirements.
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POWERFUL NEW SOLUTIONS FOR
INDIA’S AEROSPACE GEARS

Dr.R.K. Tyagi
Former Chairman, HAL

R

.K. Tyagi, former Chairman, who helped usher HAL in to the
Jubilee year, shares his vision for the great organisation to
become a leading technology based company while pursuing
excellence in operations
This celebration of 75 years is a culmination of positive
contributions by Hindustan Aeronautics Limited to India’s selfreliance in Aerospace and Defence. As former chairman I had the
privilege to lead this great organisation, which has played a vital
role in nation-building, freedom, peace and unity of our Nation,
into its 75th year of growth and development.
As we look back with immense pride at the glorious legacy
of the institution, I could recall several strategic and pathbreaking initiatives in the areas of business strategy, research and
development, human resource development, and communication
during my tenure as chairman of HAL. The company changed
its focus from being a manufacturing firm to a technology hub,
aggressively pursuing R&D. HAL started investing from its own
resources for R&D, for which earlier, we would wait until the
Ministry of Defence (MoD) sanctioned a project and allocated
money. Also during my tenure, HAL filed 1,072 patents in less than
three years (72 in 2012-13, 209 in 2013-14, and 773 patents in first
nine month of 2014-15).
Company’s performance witnessed growth at rates higher than
the rate at which our economy grew during 2014. Highest ever
turnover of Rs. 15,622 crores was achieved during 2014-15. Several
HR policies and schemes viz, Post Superannuation Group Health
Insurance Scheme, Pension Scheme, and Group Life Insurance
Scheme, etc were approved and implemented. Introduction of
Post retirement pension and medical facility demonstrated our
respect and care to retired employees of HAL for their contribution
in our growth.
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3 PHOENIX® 280C Cutting and 280G
Grinding Machines: unsurpassed
machining performance.

A Legacy
to Cherish
We made our country proud with the success of Mars Orbiter
Mission and GSLV MkIII launch. India entered the elite league
of nations to have capability of launching more than 4-tonne
satellites.
On December 1, 2014, ISRO Chairman Dr. K. Radhakrishnan
laid the foundation stone for Integrated Cryogenic Engine
Manufacturing (ICEM) facility at our Bangalore Complex. This
facility would manufacture, integrate and test the Cryogenic
Engine CE20 and Semi Cryogenic Engine SE2000 for launch of
GSLV MKII and GSLV MKIII launch vehicles. The facility has put HAL
in the top notch of extremely technologically prudent companies
across the globe.
We established novel channels of e-communication viz., Minsk
Square, HAL Connect, Chairman’s message on Company updates
and achievements, etc, which were received well throughout the
organisation.
Aerospace and Aviation Sector Skill Council had been set up as a
Section 8 Company (non-profit) in partnership with BCIC & SIATI,
under the aegis of National Skill Development Corporation, for skill
development. Also formation of a Special Purpose Vehicle (SPV)
was initiated for design and development of Regional Civil Aircraft.
During my tenure, HAL created a R&D Corpus at 10 per cent of
the Annual Profit to provide impetus for promoting Research
and Development activities, especially for indigenisation of
technologies being imported.
We established Chairs in various academic institutions viz., IIT
Roorkee, IIT Kanpur, IIT Chennai, IIT Kharagpur, IIT Mumbai and IISc
Bangalore, for research, design and development of technologies.
Proposals amounting to Rs.7,200 crore had been approved during
my tenure for modernization and augmentation of facilities and
capacity building of various Divisions of HAL.
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Several old Manuals, namely, Purchase, Security, System Audit,
Accounts, Cost, R&D and HR Manuals were updated. We delivered
the first Weaponised ALH named ‘Rudra’ to the Indian Army.
We also handed over two Cheetah helicopters to Republic of
Suriname, a Dornier-228 aircraft to Seychelles and an ALH to Nepal.
We signed a contract with Government of Mauritius for supply of
Dornier-228 aircraft for maritime surveillance to guard its extensive
coastline. The first Series Production Aircraft of LCA-Tejas was
handed over to Chief of Air Staff on January 17, 2015. Government
approved restructuring of Board of Directors of HAL, as per the
recommendation of the Expert Group.
We received a number of accolades such as RakshaMantri’s
Award for Excellence in Performance, Scope Award for excellence
and outstanding contribution to the Public Sector Management,
Scope Meritorious Award for R&D, Technology Development &
Innovation, Performance Excellence Award for the year etc.
Looking forward, I see HAL emerging as Maharatna in next five
years and one of top five aerospace and defence companies in the
world in next 25 years.
When I look at HAL’s achievements, I feel confident that HAL has
all the attributes for being the global leader. However, I believe
that the need for technology development is the way forward in
this globalised and competitive domain. The way forward is to
develop new products and product enhancements to support
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‘Make In India’ initiative of our Prime Minister.
With an augured growth path for the country, the vision for
HAL in coming years should be to become a leading technology
based company while pursuing excellence in operations. HAL
should aspire to achieve operational excellence and strive towards
realising India’s dream of self-reliance in Aerospace ans Defence by
catalysing itself through PM’s vision of Make In India.
Enabling government support and confidence in HAL, strong
leadership pipeline and a very experienced workforce are a few
of significant strengths of HAL. However, areas like skills upgrade,
R&D and project management would need further strengthening.
Current leadership has taken many initiatives which go a very long
way in ensuring that HAL emerges as more robust organisation.
I believe that Customer satisfaction is critical to achieving the
goal of being recognised as a global player in the aviation space.
Every aspect from planning to production delivery must be
streamlined through proven processes and quality checks to
ensure customer delight.
Finally, I must say that private industry participation is crucial to
achieving our growth objectives in Defence as a nation. We will
have to depend on strategic partnerships, technology sharing and
teamwork to ensure that we build competitive products that are
comparable with the best from across the globe.

Awe and Owe
A

which used to keep coming back
s HAL turns 75, I have firstly,
often is the customer expectation on
a feeling of pride that I was
adherence to project and production
associated with this organisation for
deadlines.
more than half of its life! Secondly,
Bangalore Complex being a delivery
a feeling of gratitude towards HAL
point for the manufactured products
for making me what I am today both
- the major products being Hawk
socially and economically. After all, I
aircraft, its associated engines and
entered HAL as a novice straight from
accessories and Lakshya - the prime
college and I have been able to grow
focus during my tenure was to ensure
up to this level, thanks to HAL.
the production of Hawk aircraft in
But, the critic in me turns out
conformance with, or better than, the
and asks, “Have I, as an individual,
timelines committed in the contracted
contributed forcefully and adequately
agreement. Through team effort, this
enough to HAL’s functioning and
was achieved, by and large, in the
reputation during my tenure in HAL
manufacturing projects including the
which is 50 per cent of HAL’s life?” This
support to other delivering units like
prompts the next question, “If only
Accessories Complex for production
I had contributed more, would HAL
of D0-228 and Helicopter Complex
have been considered more popular,
for production of ALH and Cheetah/
stronger and much more adored
Chetak in respect of the manufactured
establishment than what it is reputed
Naresh Babu
parts and systems for which Bangalore
to be today, in its Platinum jubilee year?” Former MD, HAL- Bangalore Complex
Complex was responsible for.
The answer to the second question is,
Bangalore Complex also assigned high priority allocation of
“Perhaps yes”. This response brings up the other question,
“Whether HAL, and in turn I, could have survived this existence its manufacturing resources to meet the timely production of
if HAL were not a public sector undertaking?” The optimist in parts, assemblies and systems for the various development
me would respond to this with “Yes” and the pessimist in me programmes going on in HAL like, LCH, LUH, HTT40, IJT, LCA,
with “No”, but the reality lies perhaps in the response, “Yes, etc.
However, in the maintenance segment of business for which
with an improved performance!”
This realistic response, which also supports the theory Bangalore Complex was responsible, there has been certain
shortfall, in pockets, where the complex
that there is always room for
could have done better.
improvement, surely puts the onus
Naresh Babu, former Managing Director,
In financial terms, at the end of each
on people like me, who have spent
HAL- Bangalore Complex, fondly ponders on
production/financial year, the Bangalore
significant part of HAL’s lifetime, to
his abiding bond with the organisation that
Complex met or exceeded its planned
the concept that we should have
he served for more than half of its existence
target of revenue generation and
contributed much more than we did
profit to the company fulfilling the
during our tenure in the office. This
Memorandum of Agreement signed by
triggers me to introspect on what are
the areas we could have done better. Some major areas where HAL with the Ministry of Defence at the beginning of each year.
Looking forwards to the future, HAL should primarily come
we could have done better, in my opinion, are:
Enhanced care for the customer both in terms of contributing up with more in-house or in-country designed indigenous and
innovative products to be operational in the country to meet
to higher quality and greater quantity.
Strict adherence to both production and development the requirements of the customers on a continuing basis. This
project timelines without exception.Quick individual and not only enhances HAL’s product profile, but also challenges
the organisation to upgrade its technology base in line with the
systemic response to the changing environment.
Being part of HAL board for three and a half years, one area global market. This approach would also reduce dependency
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on foreign firms in sourcing and maintenance of the
defence customer assets and provide an opportunity for
HAL to provide a wholesome long-term support to the
customers. This long-term support is necessary since the
lifespan of defence flying platforms/systems in India is
generally higher than the lifespan normally experienced
by other developed countries on similar platforms/
systems. The advantage of indigenous products with IPR
lying within the country is the flexibility and freedom for
improvement, modification, upgrade or even to develop
superior models incorporating the latest, advanced
technologies to meet the enhanced requirement of
customers with changing times, resulting in optimal use
of resources within the country.
Apart from the above approach of developing more
and more indigenous products, it is essential for HAL to
diversify into the following three major areas:
Design, Development, Production of commercial aircraft
to exploit the knowledge of defence aircraft production.
Unmanned aerial vehicle both fixed and rotary of varying
class for application in defence, para military, security and
support services as future warfare will increasingly depend
this class of flying platforms.
Indigenous design, development, production of
aero engines to match the future indigenous platform
requirement.
While some initial steps have been taken in the above
diversification programmes, the challenge is to accelerate
and compress the timelines from concept to production
phase and series exploitation. In this endeavour of HAL and
also in its effort to enhance its product profile base, there
is a need for a premier launch customer for each product
line with full support from the Government to achieve
noticeable shift towards enhanced usage of indigenous
platforms/systems operating within the country.
The greatest strength of HAL is its robust systems
and procedures in technical, financial, commercial and
administration streams. In fact, some might term this as
weakness because it offers no flexibility and enhances
the project timelines. But, given the crucial nature
of aviation business and working in a public sector
environment accountable for public money, such controls
are unavoidable. Hence, instead of scuttling the systems
and procedures, the effort should be towards finding
answers as to how to follow these time-tested systems and
procedures in an accelerated and efficient manner.
While the strength of HAL’s systems and procedures is
true in respect of defence projects, there is a need for HAL
to learn and implement such fool-proof procedures for
civil/commercial projects, particularly to implement the
diversification plan indicated earlier.
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HAL:

Another area of strength is its knowledge base. With the vast
experience of design, development and manufacturing knowledge,
HAL is capable of handling any project. The only need is to capture
this knowledge for future generation’s use and also attempt and adapt
global newer technologies into HAL’s products without time delay.
This would require HAL to consider making a provision for risk taking
environment to facilitate systemic attempts to venture into advanced,
niche, newer areas and systems as required from time to time, by
making provisions for the financial liabilities, if any, without attributing
to individual or group failure. This will propel innovative thoughts,
ideas and products which could turn out to be the greatest asset to the
company and country in future years to come. This will also facilitate
HAL to focus on knowledge management which is essential part of a
large technology based company like HAL.
The other areas for improvement are:
Increase in productivity through increased automation.
Creation of dedicated manufacturing verticals either in-house or
through outsourcing for high volume product lines.
Management of developmental programmes through Project
Management mode.

Naresh Palta,
Former Exec. Director
(Customer Services & Quality)

The Great
Aerospace Temple
of Learning

F

our decades at an organization can mean a lot of different
things to different people. For me these 4 decades at
HAL have left with me a life time of very strong emotional and
professional bond. I had joined HAL as a Management Trainee
(Technical) on 27th December, 1969, when HAL was just 29
years young. I have thoroughly enjoyed all phases of my journey
through HAL. For a new member, the six months training in
reorientation into the field level aeronautics at the prestigious
Air Force Technical College, Bangalore was a perfect foundation
for industrial learning. Later during the one year training at the
HAL Divisions, management study at the then HAL Staff College
(now HMA) was another excellent foundation building.
I see HAL as a great institution which has made good strides
over the years. But I strongly feel that we can do even better. I
look at following 5 key areas as core to HAL:
Freedom to experiment
Manufacturing Technology Innovation
Robust Systems, Processes& Competitiveness
Great working place and Industrial Relations
Customer Centricity
FREEDOM TO EXPERIMENT
I was among those fortunate members of HAL family, who
had the opportunity to work in very diverse functions. My
learning spectrum was spread over Flight Testing, Production
Engineering, Shop Floor management, Project Management
and International Business Development, to name a few key
ones. In respect of product learnings, I had great exposure to
work on most of the products covering Airframe, Composites,

Accessories and Avionics. In all these varied areas, the greatest
thing was immense professional freedom. Within a broad frame
of assigned task, one enjoys adequate leeway to experiment
and add higher value whether in processes, technology or
human aspects. I cannot forget the joy of experimenting with
consolidation of a metallic welded assembly into a single Glass
Composites substitute in the eighties as a proof of concept,
Creep forming, Electro less Nickel Plating, High Precision
Chemical Milling of Skins, and many more.
MANUFACTURING TECHNOLOGY INNOVATION
HAL has been involved with a large number of progressive
technology programs, both under license and indigenous.
There has always been technology innovation in each of
these programs to create optimum cost indigenous solutions.
Some examples are indigenous development of high pressure
Hydraulic Power Station for Mirage 2000 Accessories MRO,
replacement of Obsolete Avionics Test Benches with current
micro-processors for legacy programs, Indigenous manufacture
of ultra-precision manufacture of Hydraulic Direct Drive Valve,
Servo Valve manufacture amongst others.
ROBUST SYSTEMS, PROCESSES& COMPETITIVENESS
A lot often one hears of constraints of rules and regulations
that hinder the operational freedom of HAL executives. It
cannot be denied that in the name of guarding the public funds
over-bearing controls have been imposed upon this aerospace
show- piece of the nation. I am, however, of a strong belief that
for one to carry out the duties and functions, what is essential
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Industrial-Grade 3D Printing
with Binder Jetting Technology
is personal integrity and ethics, backed up by meticulous
and extensive documentation. Often it is the tendency not
to document adequately which then creates challenges. HAL
after all has very well honed processes, systems, traditions
and standards. Inspite of constraints, one still can flourish
and contribute to further growth of HAL and also personal
professional growth, by leveraging the robust processes built
over decades by the stalwarts.
There is a popular misconception that a Public Sector
enterprise is cost heavy, uncompetitive and not agile. The
Airbus Doors project we won in 1989 was through very close
global competition. The final negotiations held at Toulouse
were a classic case study in International Negotiations. At
the Avionics Division, Hyderabad for SU30MKI we delivered
Standby Computer, developed by DARE, within 3 months of
the IAF Purchase Order, well ahead of schedule. The Division
had also beaten the private sector competition hollow for the
manufacturing contract of Radar Computers for the SU30MKI.
At the Advanced Avionics Division, Korwa, we worked with
DRDO to source difficult electronics components for one of
the key programs. The whole project from start to delivery of
components was done in a month’s time.
GREAT WORKING PLACE & INDUSTRIAL RELATIONS
Recently when I saw television advertisements by some of
the defense forces about exotic carriers, I recalled my five
years at HAL TAD Kanpur, when I was given the privilege of
flying in the cockpit of HS -748 aircraft as a flight test engineer
for nearly a 1000 flying hours, backed by training at the then
Hawker Siddeley Aviation Ltd., UK. This assignment facilitated
understanding of multifarious technological aspects of
aerodynamics, aircraft stability, aircraft structural mechanics,
aircraft propulsion, avionics and systems which provided a
paradigm education in the theoretical aspects learnt in my
engineering college. This strong grounding was immerse
strength all through my career and stands in good stead even
today during my second inning to give back to the professional
society.
In 1988, I was ushered into International Business development
at the Aircraft Division. Many other Divisions of HAL too
afforded me more opportunity to discuss and understand
potentials and road blocks to explore opportunities for
different products for different countries. The greatest learning
was nuances of International Negotiations and Relationship
Management across global cultures. In this process the global
friendships which came my way continue to be my treasures
even now.
After International Business, I was again brought into
Operations and Business Management in 1996 and for seven
years I had learning in many diverse product lines like Aircraft
Systems, Avionics and Advanced Avionics. The geographical
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locations of these Divisions across the country, afforded me
unique opportunities to understand the cultural orientations
at each environment, providingalso the greatest satisfaction of
building very warm and transparent interpersonal relationships
at all the Divisions. The Industrial Relations in different
Divisions of HAL at each location have their peculiar challenges
and nuances. I was very fortunate to win the goodwill of
people across levels whether workmen, trade union leaders
or executives at different levels, who all extended very warm
support during the stay at the location or even later when
I moved from these Divisions. The key was to be fair, selfless,
and transparent. The response in return is overwhelming.
This is something I would urge upon today’s young members
of HAL family that building personal bonds based on strong
professional values is essential for them to succeed in team
building. Once trade union leader told me that when they see
that from the Chairman, HAL down to the workmen and workwomen wear the same uniform, they feel proud of working in a
unified family in which everyone is equal.
CUSTOMER CENTRICITY
My last assignment was at the HAL Corporate Office,
from where I retired as the Executive Director (Customer
Services Quality). This half a decade provided me another
opportunity to experiment with creation of an extensive
customer focused system, supported by a web based
network across the Divisions, with a connect to key Defense
Services Headquarters. During this assignment too I was
allowed to leverage my learning in International Relations by
interfacing with overseas Customers and overseas Supplier
partners to resolve critical supply chain issues. These
assignments allowed me exposure to different and far-flung
locations of the Defense Services across the country and also
overseas locations. The bonding we could form at places like
Leh/ Ladakh, Misamari, Hashimara, Tejpur, Bagdogra, Nasik
Road, etc. was unparalleled. Once we learnt informally that
one of the strategic Commands of the Defense Services was
planning a massive operational exercise. Next week a team of
General Managers and senior executives of the key Divisions
joined the corporate team to visit the Command HQ to
express backing and to work out detailed methodology of
coordination and support from HAL. The acknowledgment of
HAL’s contribution in successful conduct of the Exercise by
the Command was a great reward in return.
Now in the last seven years since retirement from HAL in
November 2008, I am attempting to share my learning and try
to give back the benefits to the fraternity through industry
forums, I feel very happy to see that those around in these
forums who have had the privilege of learning in HAL, like I had,
have the highest level of breath and depth in understanding
the domain intricacies.
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HAL and Hexagon: Progress
Through Collaboration
Timken, the Centurions of Aerospace
T
imken offers more than a century of experience in providing
comprehensive life cycle solutions to the aerospace industry.
Its
product range includes bearings, power transmission
components and Helicopter Transmission Gear Boxes. Apart from
manufacturing new components, it has the capability to refurbish
aerospace bearings and can overhaul complete gear box of
helicopters.
Timken products are used in Turbine Engines, Accessory Gear
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Box, Helicopter Transmissions, Auxiliary Power Units, Aircraft
Landing Wheels and many more. As a part of its ongoing support
to the Indian Defense Industry, the company supply bearings to
HAL’s Light Utility Helicopter, Cheetah and Chetak Programmes.
Bearings are used in the Main and Tail Gear Box of these
helicopters. On the fixed wing side, Timken supplies the aircraft
landing wheel bearings for the major programmes of HAL. It also
refurbishes the propeller bearings of HS748 Aircraft.

Fused Silica:
UFQ the Pioneer

S

ilica which is highly resistant to thermal shock, low thermal
expansion coefficient, low dielectric loss, high chemical stability
and resistance to molten metals make it the refractory material ideal for
high temperature applications.
Universal Fused Quartz’s successful indigenous development and
manufacture of Fused Silica for the first time in India in 1972 marked
a major milestone in import replacement resulting in conservation of
scarce foreign exchange.
Major users include aerospace and aviation industries, railways
in the manufacture of rail wheels, mini and integrated steel plants
and
atomic energy sector in
nuclear waste disposal. The
achievement of Universal Fused
Quartz in developing the critical
high temperature refractory was
recognized by the Karnataka
government by award of Sir M
Visveswaraya Gold Medal in mid
seventies. Central establishments
like railways, SAIL, DRDO , HAL
and private sector users have also
recognized the strategic vendor
contribution.

Anup Verma, Managing Director &
C.S. Srivatsa , Regional Manager
Business success is related to finding the right combination
of people, processes and tools. At Hexagon Manufacturing
Intelligence, we place this knowledge right at the core of our
work, taking a customer-centric approach and working smart for
success. As a strategic partner to many big businesses around
the world, we pride ourselves on delivering above and beyond
the typical scope of work. These characteristics have been
acknowledged on many occasions during our long association
with Hindustan Aeronautics Limited (HAL). The company’s robust
technical requirements and stringent online tendering selected us
as the supplier who could match their requirements for absolute
and accurate measurements, within the shortest turnaround time.
Both companies have grown over the period we have worked
together, and from the Hexagon side it’s fair to say this association
has helped us scale new heights – we have evolved from being just
a supplier to a valued partner by understanding HAL’s challenges
and proactively suggesting solutions.
Creating a legacy in every relationship
HAL has been a customer for us since 1988 and today it is one of
our biggest customers in APAC, as well as a strategic collaborator.
Before working with Hexagon, HAL followed first principle
methods by using basic measuring instruments, profile projectors,
blue matching etc. for its aircraft manufacturing activities.
Hexagon has helped develop HAL’s metrology infrastructure
so that quality control is integrated into every aspect of dayto-day operations. For an aircraft builder, it is vital that actual
measured values, which can be used to both ensure quality
and inform process decisions, are delivered every time. Chief
Resident Inspectors (CRI) from the Air Force and DGQI witness
every component measurement, so it’s imperative for HAL to
maintain robust processes that inspire customer confidence in its
manufacturing capabilities.
Diverse and collaborative solutions
One of the key advantages that Hexagon can offer is the sheer
range and diversity of the product portfolio – something that
HAL has embraced fully to build customised solutions for each
department and division of the company. Hexagon’s GLOBAL
CMMs are being used at the LCA Division, HAL Sukoi Engine

Division in Koraput, HAL Engine Division in Bangalore and at the
HAL ARDC Division. A DEA ALPHA gantry CMM is situated at the
CMD Division and an ultra-high accuracy Leitz Cygnus CMM at
HAL Helicopter Division. For large-volume measurement, Leica
Absolute Tracker range laser trackers are used extensively in the
Aircraft, Helicopters, ARDC and LCA Divisions, while a speciallycustomised DEA LAMBDA with a measurement volume of 9 m x 4
m x 5 m, believed to be one of Asia’s biggest CMMs, is in operation
at the Aerospace Division in Bangalore.
In two particularly successful installations, Hexagon CMMs are
interfaced with 5-axis machines. The components are picked up
by robots from the machine, placed on the CMM and measured
so that feedback can be provided to the machine for further
correction or processing.
Hexagon machines are also used for inspection in HAL’s Engine
division where critical aero engine NGVs are machined, while HAL
Aerospace utilises them after machining rocket parts for satellite
launching vehicles. In one of its most prestigious projects, the Tejas
light combat aircraft, HAL’s LCA division uses Hexagon equipment
to measure the machined body parts while the helicopter division
extensively uses it for all types of gear and worm measurements
of helicopters. At HAL Helicopters, the Leitz Cygnus machine (a
forerunner to the Leitz PMM-C model) is used to take Gleason
nominals and the gears are measured without using the rotary
table. HAL also utilises one of the more specialised uses of the
ROMER Absolute Arm portable CMM, the ability to measure
pipes and send feedback to CNC bending machines. These arms
are currently used in HAL Aircrafts and the HAL Engine Division.
Almost all the departments of HAL also use TESA precision
measuring instruments ranging from hand tools to height gauges.
Of course, in the aerospace industry, data must be stored for
a minimum period of 25 years to ensure traceability, and our
software-centric solutions are designed to make this process
easier for HAL.
Partnerships driving change
With change being constant and markets and technologies
evolving, businesses have to be agile. Our recent transition from
Hexagon Metrology to Hexagon Manufacturing Intelligence
reflects the growing diversity of our capabilities – all of which is
driven by demanding customers like HAL. Being associated with
such businesses is not only a great privilege and achievement,
but also an ideal platform to develop our technology and position
ourselves to help more customers.
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CMP:
Convincing the
Customer
Combustion Chamber

Nozzle Guide Vane

INTECH: Trail Blazer
in Metal 3D Printing
A

dditive Manufacturing in metal also known as 3D Printing
is a technology that enables fast, flexible and cost-efficient
production of functional parts directly from 3D CAD data.
This technology enables manufacturing intricate shapes, light
weight, lattice and bionic structures. It also reduces the overall
manufacturing time as well as improves the quality of components.
INTECH DMLS Private Limited set up in early 2014 is the leading
3D printing service bureau in the metal additive manufacturing
space in India located in Bangalore, INTECH DMLS offers an end to
end solution right from design services for additive manufacturing
and analysis to the delivery of fully functional and validated parts.
It has a fully equipped design office, machine shop, in house
testing equipment like CMM etc. and post processing facility.
It is an ISO 9001:2008 & currently undergoing the process for
becoming an AS 9100C company.
It has a full-fledged Technology Development cell that is working
at the forefront of cutting edge technology. One of the critical
activates in this sphere is the development of new materials.
Intech is
primarily working with established companies in the Aerospace
and Defense areas, General Engineering and companies
specializing in the manufacture of Tools and Dies primarily used
in the plastic and Die cast industries. INTECH has successfully
executed several projects in the above said verticals.
INTECH DMLS has partnered with HAL, AERDC for the
development of a new engine and have currently developed and
supplied the first lot of critical engine parts like the HPT Rotor
Blades, Nozzle Guide Vanes, Combustion Chamber, HPC Stator
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Stage 5 Assembly, Vane IGV Blades, and HPC Stage 5 Blades along
with gear box components. These critical parts were developed for
the first time in India using metal 3D Printing and INTECH is at the
forefront of this development along with the HAL team. INTECH by
using the 3D Printing technology has been able to cut short the
development time. It has successfully 3D printed between 35 to
40 percent of the engine.
Contact Details
mail: raghu.m@intech-dmls.in or visit us at www.intech-dmls.in
Mobile:+91 98450 08485

C

MP has been a pioneer in the field of Metal Finishing in India
with over 50 years of experience in serving the industry
through supply of chemicals, plants and accessories, and providing
services. The company was formed in 1963 in collaboration with
W. Canning Plc. Presently Kaushik Gokaldas, Managing Director,
leads a team of dynamic, well qualified and experienced senior
executives.
With excellent reputation and strong track record of customer
satisfaction, CMP is one of the leading supply houses for chemicals
and setting up turnkey projects. From large blue chip companies to
small job plating shops to Government Undertakings, CMP caters
to all. The company offers a comprehensive range of finishes for
decorative and functional applications and has a broad customer
base in the Automobile (including two wheelers and bicycles),
Engineering, Defence, Aerospace, Telecommunication, Electronics
& Computers, Home Appliances, Furniture, Jewellery, etc. Superior
quality, economy and trouble-free performance have ensured the
company’s products exceed the expectations of customers.
Some of our prestigious government customers are Air India,
Bharat Dynamics, Bharat Electronics, DRDL/DERL, Engine FactoryAvadi, Government of India Mints, HAL, ISRO, Ordnance Factories,
VSSC and others,
ABB, Avon Cycles, Bosch, Cummins, Hero Cycles, HMT, Lakshmi
Machine Works, Larsen & Toubro, Nipman Fasteners, O/E/N India,
Triton Valves, Wheels India, are some of our esteemed customers
in the private sector.
CMP exports to Australia, Bangladesh, New Zealand, Saudi
Arabia, Sri Lanka, UK, etc.
A nationwide network of dealers strategically located, backed
with the company’s offices/technical centres at Ahmedabad,
Aurangabad, Bengaluru, Ludhiana, Nashik, Pune, Rajkot, and the
four metro cities ensures prompt and efficient assistance/service.

HPT Rotor Blades
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HAL Should
Maximise the
Utilisation of
JVs
H. Venkatesh
Chief Marketing Officer, BAeHAL Software Ltd
(HAL Joint Ventures with Bae Systems)

W

hat is so special about HAL, which one cannot see in others?
Is it that they are into aircraft manufacturing? Is it because
they are into defence as well as civil markets? Is it that they are
into fixed wing, rotary wing and now into UAVs? Is it that they have
an end to end facilities in R&D, accessories manufacturing, engine
manufacturing, foundry & forge, avionics and mission computers
development etc?
Today, HAL has the capability to manufacture each and every
part, LRUs, Systems, Integrate Test and get certification to deliver
aircraft to the customer.
Each division of HAL at various locations in India is a part of the
overall programme and works independently and efficiently and
is synchronous to ensure that it contributes to the manufacturing
of aircraft.
In spite of doing a wonderful work, HAL is sometime subjected to
criticism that they are not able to deliver on time and the aircraft
are not built consistently as per the production standards. Quiet
often it is heard that HAL should be like an automobile company.
That is aircraft coming out with of the assembly line like an
automobile.
First, it is not fair in India to compare aircraft manufacturing to
automobile manufacturing. In case of automobiles the volumes
are high. The investments are low as compared to the aircraft
industry and the return on investment is faster.
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Automobile companies and aircraft companies like Boeing,
Airbus have built up strong supply chain. With strong support
from the OEM, these supply chain companies are delivering “on
time” as per the quality standards, directly to the assembly line.
This process has taken some time and though there are frequent
challenges the Supply Chain Companies are mature enough to
overcome them.
Can HAL replicate this? Yes. HAL has already evolved and
established excellent processes and supply chain. Even though
many items have been indigenized, still lots are imported. There
are items which have become obsolete and the import of these
items cannot be achieved as the foreign vendor has closed or
refuse to supply.
HAL has formed many joint ventures with the strategic intent
that JVs can support them to overcome the problems and are
able to deliver to their customer according to their requirements.
HAL JVs were started as part of their strategy to ensure that the JV
companies with their skills and competencies will add value to the
various programmes of HAL.
It is high time that HAL comes out with a policy which is legal
and the same time satisfies the stakeholders and its partners and
JVs. JVs can be treated exclusively for R&D and given the task of
indigenization and supply to HAL and thus contribute to “Make in
India” programme. Of course by adopting this approach, there will
be “benefit” to the nation, end user, HAL and the JV.

Southfield: Innovation
and Commitment
S

outhfield Paints Limited is a complete one-stop Paints/
Coatings Solutions Provider with a wide range of unique and
quality products and services to the discerning quality conscious
customers across all industries.
Throughout its four plus decades of service to the industry, since
inception in 1972, Southfield Paints Limited has always carved
a niche through development and manufacture of specialty
paint product systems. The drive for continuous innovation
through consistent cutting edge research has resulted in the
indigenization and development of a wide spectrum of specialty
high performance Industrial, Aerospace, Auto Refinish, and Liquid
as well as premium quality Powder Coatings, Aerosol paints for
touch up.
Southfield Paints have been supplying various types of Aerospace
Coatings in all chemistries conforming to British, American, Russian
Aerospace standards to various defence PSUs and to other defence
sectors. Special coatings have been successfully developed for
Kiran, Jaguar, ALH, LCH, Cheetah, Chetak, LCA, LCA Trainer and
IJT. Centre for Military Airworthiness Certification (CEMILAC) has
accorded airworthy clearance for almost 75 plus products that was
indigenized by the company for use on Helicopters and Aircrafts.
Further, the company has developed and have been supplying
speciality coatings to different aerospace and defence
specifications for both metal and composite substrates to missile

projects like Akash,
Agni, Prithvi, B-05,
Brahmos projects
PSLV & GSLV and
also to Ordnance
Factories.
The
Company was conferred with the SIATI award for indigenization
efforts in the year 1998. Southfield Paints Limited is an ISO
9001:2008 certified Company by Bureau Veritas (India).
More recently, Southfield Paints Limited indigenously developed
many products like Chrome Free Primer for composites, Non-skid
paint, superior quality pre-treatment Primer, Epoxy Primer & High
Solid Polyurethane VOC compliant top coats for Aerospace and
other Industries, used by HAL, Air Force, Army, Navy, Cost Guard,
BEL and other Defence PSUs and private sector undertakings.
(Inset are few pictures of Aircraft & Helicopters painted with
Southfield range of Specialty paint system and our State-of-the-art
R & D, manufacturing, quality process and control infrastructure
(housed in half a million Sq. feet campus), near Bangalore, India.)
Southfield Paints Limited
Regd. Off & Works – Unit I: Plot No. 33, 34 & 36, Doddanakundi
Industrial Area, 2nd Stage, Off Whitefield Road,
Mahadevapura Post, Bangalore 560 048, Karnataka, India.
Tel: +91 80 28524512, 28524294, 28524428 Fax: +91 80 2847 5193.
Unit II: No.102 B – 106, Malur 3rd Phase, Indl. Area
Kanachikkanahalli, Malur Taluk, Malur – 563 130, Karnataka, India.
Website: www.southfieldpaints.com
Email: info@southfieldpaints.com
For any industrial/aerospace liquid paint products feedback
or enquiries. E-mail: info.powder@southfieldpaints.com
- For powder coatings product feedback or enquiries.
E-mail: info.auto@southfieldpaints.com - For auto
refinish product feedback or enquiries.
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HAL &
SAMTEL

A story of Success
A

s a Su-30 MKI takes off from the IAF airbase, it is hard to
believe that within a span of just a few years, HAL & Samtel,
with the support from DRDO, have been able to indigenize the
cockpit display technology that helps the Su-30 fly. As we write,
125+ sets (approx. 875 units) of Multifunction Displays (MFD) have
been delivered by HAL-Samtel JV for induction on Su-30 MKIs, and
are already flying.
Indigenising critical defence technology
The journey began in 2004 with partnership of DARE (DRDO) with
Samtel for indigenization of critical technology for Ruggedisation,
and thereafter the development of Multifunction Displays for
Su-30 MKI using this home grown technology. At this juncture, it
was envisaged by HAL and MoD to create a centre of excellence
in form of a joint venture company to nurture this home grown
technology.
The HAL-Samtel JV was incorporated in 2007 with 40:60 equity
partnership of HAL and Samtel. A business plan was formulated
to design, develop and manufacture displays for HAL’s existing
and future platforms. After a challenging journey of design and
qualification, the MFD developed indigenously by the HAL-Samtel
JV received the type approval, and is now being serially produced
at the JV’s production facilities in Delhi/NCR. IAF has experienced
better reliability and fast turnaround for repairs with these MFDs.
This achievement holds considerable significance for Indian
Defence as it substantiates the investment made for self-reliance
by having an important technology available locally, thus reducing
the dependence on overseas based players.
What is even more relevant is that the technology developed over
an exigent five-year long development and qualification journey,
is not product specific, and can be laterally deployed on any fixed
or rotary platform. It now opens up avenues for deployment of
the same in other upcoming programs and platforms by suitable
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augmentation. With the support and encouragement from
HAL, the JV is now in the process of providing displays on all star
platforms.
The ’Make in India’ connect
The HAL-Samtel JV is India’s first public private partnership
in defence avionics space. It is only recently that the current
government has begun laying thrust upon public sector to tie up
with private players to boost indigenisation, while HAL and Samtel
had a headstart on this for many years.
The HAL-Samtel joint venture is a prime example of how
DPSUs can successfully partner with private sector to leverage
on the strengths of both the companies to support indigenous
production.
The Make in India campaign is designed to improve and
strengthen design/ development and manufacturing capabilities
in India. The defence industry in India has a continuing focus
on self-reliance, and with the long-awaited push for policy
reforms by the current government, there will be much-needed
encouragement for the private sector to make further inroads
into the defence domain. It will help create a lot of vibrancy in the
country’s defence domain.
Indigenization initiatives – the Future:
Hindustan Aeronautics Limited (HAL) is one of the best examples
that has aligned with the ‘Make-in-India’ endeavour of the
government of India. It is one of the pioneers in building a strong
aerospace eco-system in India with a thrust on outsourcing.
HAL has already launched the indegenisation drive of imported
systems, LRUs and items with private vendors to increase
indigenous content in various platforms. The HAL-Samtel JV is also
now looking at being an active participant in this indigenization
revolution.
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The Jones & Shipman state-of-the-art Suprema 650U cylindrical grinder
– the latest in a number of similar models supplied across the HAL
organisation.

Suprema’s represent the very latest advances
made by Jones & Shipman to its grinding machine
programme offering high precision and exceptional
productivity.

Five decades of co-operation...
W

ith Hindustan Aeronautics Limited (HAL) celebrating its
75th anniversary and one of its long standing machine
tool suppliers Jones and Shipman itself a sprightly 117 years old,
the partnership between these two acclaimed global businesses is
both long standing and mutually beneficial.
Across the HAL operations in India, J&S has been supplying
grinding machines for over 5 decades with some of the mature
machines now updated with the very latest state-of-the-art CNC
units offering exceptional levels of precision and productivity.
In more recent years J&S has installed machines offering
exceptional grinding capacity in HAL plants in Korwa, Koraput,
Lucknow and Bangalore contributing to the manufacture of
fixed wing aircraft and helicopter components. The most recent
addition is a state-of-the-art Suprema 650U cylindrical grinder –
the latest in a number of similar models supplied across the HAL
organisation.
Suprema’s represent the very latest advances made by Jones &
Shipman to its grinding machine programme which covers the
spectrum of precision cylindrical, surface, profile and creep feed
grinding processes.
Jones & Shipman is established as one of the most respected
names in high end precision grinding and the machines supplied
to HAL include not just the Suprema models but also Techmasters,
524 EASY’s, ProGrinds and 1300X’s, all of which are performing
specific grinding functions across many of the HAL facilities.
Founded in the English Midlands city of Leicester in 1899 and
still based there, Jones & Shipman is part of the Hardinge Grinding
Group and operates one of the UK’s very few home based machine
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tool assembly plants – with, at any one time, up to 40 grinding
machines under assembly in the plant.
And although it has an impressive pedigree, J&S has always
been quick to embrace the latest technologies relating not just
to machine design and operation but also programming and
control. So much so that it has developed its own EASY software
programme, a highly sophisticated rapid set system but with a
front end user interface capability that enables ease of use and
programming by operators less well versed in CNC technology.
This has the direct effect of improving productivity, ensuring the
widest utilisation of machine capacity and very fastest turnaround
times between machining different individual components or
batches.
J&S EASY technology is always programmed via a touch screen
and a version of it is available across all J&S cylindrical, surface/
profile and creep feed precision grinding products whether fitted
with the classic EASY touchscreen or the larger touch screen classic
CNC control.
In India Jones & Shipman is exclusively represented by its agent
Machine Tools (India) Limited with its corporate office at Imperial
Chambers, S.S Tolani Marg, Ballard Estate,Mumbai. There are also
offices in Bengaluru, Chennai, Delhi, Hyderabad, Kolkata, Mumbai,
Pune and Vadodara to ensure comprehensive support across the
country.
Further information:
Jones & Shipman web site: http://www.jonesshipman.com
Machine Tools India Limited web site: www.mactool.com
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The DFCC manufacturing facility at BEL’s Bangalore Complex.

Head Up Display for HAL’s Light Combat Aircraft from BEL.

HAL & BEL:
Graphic of the conventional design of the bracket (left) and titanium bracket with optimised topology
made by using DMLS technology (Source: EADS)

EOS demonstrates savings potential for
manufacturing in the aerospace industry

E

ADS IW, EADS’ Research and Technology organisation, is
always investigating new ways for improving manufacturing
processes. One of the most recent target areas in this field is the
use of Direct Metal Laser Sintering (DMLS), a technology that
has been used by EADS IW to research the benefits of optimised
design and general production sustainability.
Challenge
Challenge of the environment being a key driver, sustainability
and reduction in costs of the group’s manufacturing operations
and operational phase of its products underlies the group’s
research. As quality, costs and environmental effects play a major
role in the decision-making process for design and manufacturing
solutions, aerospace Research and Technology (R&T) at EADS must
pass nine TRL processes before a technology can be qualified for
use in production.
When analysing energy consumption, the company‘s
investigation must include not only the production phase, but
also aspects such as the sourcing and transportation of raw
materials, argon consumption for the atomization process of the
metal powder material, and the overall waste produced during the
atomization process.
Solution
A Streamline

Life

Cycle
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Assessment

(SLCA)

performed

highlighted, amongst other things, the potential cost and
sustainability benefits of DMLS technology. In the first step, cast
steel nacelle hinge brackets were compared to an additively
manufactured (AM) one with optimised titanium design by
measuring the energy consumption over the whole lifecycle. By
using the optimised design, energy consumption over the whole
lifecycle (including manufacturing and operational phase) of the
brackets was lowered by almost 40 %, despite the fact that during
the manufacturing phase the EOS technology uses significantly
more energy. The advantage of the EOS technology: the process
itself uses only the material that is really needed to build the
application. Thus the consumption of raw material can be reduced
by up to 75 %.
Results
The whole lifecycle study produced some impressive upshots:
the optimised design allowed the potential to reduce weight
per plane by approximately 10 kg. CO2 emissions of the door
hinges were reduced by almost 40 % over the whole lifecycle by
optimising the design, and consumption of raw materials was
reduced by 25 %.“DMLS has demonstrated a number of benefits, as
it can support the optimisation of design and enable subsequent
manufacture in low volume production.
In general, the joint study revealed that DMLS has the potential
to build light, sustainable parts with due regard for the company’s
CO2 footprint,” says Jon Meyer at EADS IW.

Flying high on wings of friendship
I

t is a commendable milestone that HAL is celebrating 75
years of service to the nation. HAL’s contribution to the Indian
Air Force is indeed laudable. It is a matter of great pride and
happiness that Bharat Electronics Limited (BEL), India’s leading
Defence electronics company, has a longstanding association
with HAL, India’s leading aerospace company. Both BEL and HAL
were conferred Navratna status at the same time – June 2007. Both
defence majors are headquartered in Bangalore and have been
growing from strength to strength, empowering our Defence
forces through their offerings and finding a place in the global
market too.
Both BEL and HAL work in a collaborative manner to develop
complementary technologies and provide the best possible
solutions to the Indian defence forces. Towards this, HAL and BEL
have a long-term Memorandum of Understanding (MoU) in place.
Here are a few of the recent interactions and joint efforts
between HAL and BEL:
HAL and BEL signed an MoU on June 4, 2015, in Bengaluru to
share their expertise in design, development, engineering and
manufacturing to develop and produce advanced airborne

Eagle Eye, a Radar Warning Receiver from BEL.

communication equipment. Both the companies have agreed to
share the business from the Indian Defence services. HAL has the
expertise in design, development, engineering and manufacture
of airborne communications equipment, whereas BEL has the
expertise in design, development, engineering and manufacture
of communication equipment and secrecy products and solutions.
The MoU sets to define the roles and responsibilities of both the
DPSUs for development of specific airborne communication
equipment.
BEL has been interacting with HAL and providing various subsystems for the indigenous Light Combat Aircraft (LCA), Tejas.
BEL has supplied Line Replaceable Units (LRUs) for LCA to HAL for
Flight Control Systems like Digital Flight Control Computer (DFCC),
Air Data Computer (ADC), and Weapon Control Systems like Pylon
Interface Box (PIB) and Store Interface Box (SIB). BEL has set up a
state-of-the-art integrated manufacturing facility for the assembly,
inspection and testing of DFCC, all under one roof, at its Bangalore
factory. DFCC is a state-of-the-art, multiple redundant, Digital FlyBy-Wire Flight Control System of the LCA, which basically controls
the manoeuvring (pitch, yaw and roll) of the aircraft.

Air Data Computer, a Flight Control System
from BEL.
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Radar Warning Receivers for various platforms from BEL.

BEL also makes the Head Up Display (HUD) for LCA and CoMPASS
for Advanced Light Helicopter.
BEL’s Radar Warning Receivers, Tarang and Eagle Eye, are
designed for installation on military aircraft and are standard fit
for many HAL’s helicopters, transport and fighter aircraft like LCA,
MIGs, Jaguars, Su-30, Dornier, AN32, IL76, IL78, Mi25 and MI35.
BEL has supplied Missile Approach Warning System (MAWS) to
the Indian Army Aviation for Cheetah helicopters made by HAL.
BEL has also supplied Data Links for DO228 platform to HAL. The
Link-II system is a cPCI-based computer with a Main Processor
Unit, Display and Keyboard.
The BEL-HAL consortium has been selected as Production
Agency-cum-Development Partner for the design, development,
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test and evaluation of Rustom Unmanned Aerial Vehicle (UAV) with
ADE, Bangalore.
HAL is considering BEL’s Integrated Self Protection Suite (ISPS)
for many helicopter programmes. The ISPS is an integrated
Radar Warning Receiver, Missile Approach Warning System, Laser
Warning System and Counter Measure Dispensing System.
BEL and HAL are jointly addressing the Mini / Micro UAV
requirements of the Indian Armed forces. These UAVs can be
operated manually or programmed for autonomous operation,
utilising the system’s advanced avionics and precise GPS
navigation. The synergy between BEL and HAL is bound to grow in
the coming years. BEL wishes HAL all the very best as it celebrates
its 75th anniversary.
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Proving the
Seal Strength
M

agnetic Seal Corp has been providing customer seal
solutions to the aerospace industry for over 60 years. The
company’s flagship MagSeal® is a magnetic rotary face seal while
the MachSeal® is a spring loaded rotary face seal.
The unique design of the MagSeal ® allows for axial shaft
movement (from 0.010” to 0.050”) while still providing positive
rotation and seal face contact:
Advantges claimed by Magseal over the competitors:
• Low unit (face) load with minimum variation due to integral
magnet attraction force; reduces power consumption, heat
generation, and therefore ultimately increases seal life
• Efficient heat dissipation due to the use of materials with a high
coefficient of thermal conductivity and constant oil circulation
from the rotation of the seal case
• Mounted on elastomers that do not adversely affect seal
flatness as well as damping system vibrations thus eliminating
seal face chatter and wear
• Machined cup for precision, strength and rigidity
• Seal case with inserted seal ring has improved heat dissipation
as compared to solid seal ring designs
• Accurate control of O-ring squeeze
• Lapped and polished sealing surfaces for positive dynamic
radial and axial sealing
• Anti-Rotation features are integrated within the cup’s
machining process rather than welded
• Easily disassembled for low cost repair
• Handles large variation of operating conditions
• Specifically engineered for your application
MagSeal’s expertise is most widely engaged by key aerospace
manufacturers and other demanding clients; nearly a quarter
of the Company’s production is destined for government
applications; while over one-fifth of orders are sold internationally.
Many current military & commercial aircraft applications lie
within missile and small engine main shaft, engine & air frame
accessory gearboxes, main transmissions, intermediate & tail rotor
gearboxes, auxiliary power units, starter motors & pneumatic
starters, generators /alternators, air drives & turbine motors, fuel
pumps, hydraulic motors, and various actuators.
While MagSeal’s legacy focus has been within the aerospace
industry, the company continues to expand into new market
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segments such as industrial processing equipment, high
performance engines, and marine applications.
The company continues to expand into new market segments
such as Industrial Processing with its Bearing Protection seal. In
addition, as MagSeal leverages long standing customer relations
within the aerospace industry, they have recently attained new
qualified programs for both the spring and magnetic seal solutions
as follows:
• MachSeal® for General Electric’s Honda Engine Business Jet
gearbox seals
• MagSeal® (Model 10) for Pratt-Whitney Canada’s PW210
Program as well as other legacy program conversions
• MachSeal® for Bell Helicopter’s 525 Program
The business has been growing since its inception back in 1954.
The company has successfully grown sales over 30 per cent in
past 8 - 10 years and well over 100 per cent during the prior 25
year period, displaying continued constant year-over-year growth.
The newly established Strategic Plan outline in August of 2015 has
detailed action plans to further grow & expand business two times
further by year 2020.
Therefore, Magseal now approaches its near term future with a
full pipeline of orders and with growing prospects for broadening
its markets beyond aerospace. In the past year, the company has
increased revenue over 20%, and is on track for a similar increase in
the current fiscal year.
While MagSeal’s international business has been predominantly
with key customers in Europe, the company has been supplying
HAL and other customers nearby within South East Asia for
many years. The Company’s strategic growth plan calls for the
generation of new products within new industries while also
expanding within the aerospace market with existing products for
new international customers.
MagSeal will be targeting the Indian Market for increased
customer awareness for its quality seals and service solutions
through its expanded marketing campaign and future attendance
at the Singapore Airshow and other expositions within the region.
Magseal cultivates mutually beneficial relationships with
employees and suppliers, as well as with customers. The nearly
non-existent rate of customer attrition and employee longevity
has long been an asset to the company’s quality, consistency and
responsiveness.

MagSeal is also focused on elevating its engineering solution
capabilities with the incorporation of new test rigs and seal test
capabilities to provide proven data for many seal performance
characteristics.
While further advancing their marketing and client relations
support to enhance the value provided to their customers in order
to sustains its growth & profitability trajectories.

For over 60 years, Magnetic Seal Corporation has designed and
manufactured magnetic and spring seals to meet the rigorous
demands of its aerospace, marine, automotive, and industrial
customers. Magseal is the original inventor of the magnetic seal
and like HAL is a recognized leader within the Industry.
Magseal has been supplying HAL a special MagSeal for over 13
years!

Manufacturers Of cheMicals and Plants fOr the
electrOPlating and surface finishing industrY
For over 50 years, CMP has a long
and successful history serving the industry.
From metal finishing chemicals for cleaning, plating,
chromating, polishing to setting up Turnkey Projects in the
metal finishing industry, we offer it all.

We have oFFiCes, TeChniCal
CenTres and dealers in
Ahmedabad, Ahmednagar, Aligarh,
Aurangabad, Baroda, Bengaluru,
Chennai, Faridabad, Kanpur, Kolkata,
Ludhiana, Mumbai, Nagpur, Nashik,
New Delhi, Pune, Rajkot, Surat and Vadodara.

Eucharistic Congress Building III, 5, Convent Street,
Colaba, Mumbai - 400 001, India.
Tel: +91 22 2202 0081 / 2202 7125
Fax: +91 22 2285 2120 Web: www.cmpindia.com
E-mail: sales@cmpindia.com | nmsampat@vsnl. com
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MAGMA lays emphasis
on Accuracy, Precision
and Commitment
An ISO 9001 : 2008 and AS 9100C

INDUSTRIES
SERVED

Aerospace Components
Mining Sector
Power Sector

Infrastructure

We started Magma in 200� as to cater one of �nest machined jobs with
high accuracy and precision.
At Magma Machining Pvt. Ltd., we have established ultra modern
machining shop, with one of the latest technology in delivering �nest
precision machined jobs for aerospace defence and mining sectors.
We at Magma have learnt to cut and deliver components out of materials
such as AL 6061, INVAR, COVAR, HAYNES 25, HASTEALLOY, AZ31B,
NIMONIC, AISI 4340, 15-5-PH, HCHCR, SS 304 316, 410 , TITIANIUM,
X22CRMOV121 and many other exotic materials.

Aerospace Components

Inexpensive Fabric with
International Quality
A

humble beginning blended with an ambitious vision led
to S.Kumars catering to the day-to-day fabric needs of
the common man right from its launch in 1948.
S.Kumars has been synonymous with quality and value for
money and several decades later, though it has grown
exponentially and widened its spectrum, it continues to fulfil
the fabric requirements of every man.
With many firsts on its canvas, S.Kumars has rolled out a range
of branded textiles, spun several organized textile marketing
techniques, pioneered polyester blended fabrics in the 50’s and
emerged market leaders in the uniform sector in the late 70’s.
Now there are over a thousand outlets spread across India &
West Asia where world‐class S.Kumars fabrics are available. Its
philosophy being, Providing International Quality at Affordable
Prices.
As the brand evolved over the years, so did its manufacturing
& finishing. With extensive manufacturing capacities in spinning,
weaving, processing & finishing as well as ISI certification/ISO
9001 certification, S.Kumars takes pains to ensure quality control &
consistency to the highest possible standards.
The manufacturing facilities are state of the art, despite being

established 40 years ago, owing to the relentless efforts to upgrade
& update time and again. All fabrics manufactured at S.Kumars are
produced from high‐grade raw materials that meet all parameters
of consistency in shades, colour-fastness, dimensional stability,
durability, non-spilling, non-piling and comfort.
S.Kumars has always been committed to understanding
customers and catering to their unique individual requirements.
Over the years S.Kumars has successfully developed numerous
specialized products with specific qualities such as – Anti Static,
Liquid Chemical Repellent, Anti Microbial, Sweat Absorbent, etc.
for diversified applications.
The S.Kumars product range accommodates all industries likeRetail, Utility, Airlines, Logistics, Healthcare, Technology,
Travel, Automobile, Telecom, Pharmaceutical, Cement, Paper,
Construction & Infrastructure, Energy, Defense, Naval Dept., Police
Dept., BSF, Para-‐military force, Mining, Heavy Industrial product
manufacturing units, etc.
Fabrics & Uniforms designed by S.Kumars help build a stronger
brand identity of the user. The comfort woven into the fabrics
improves the productivity and boosts the confidence of those
who wear them and above all they are built to ensure safety.

Power Sector

Mining Sector

Clients:
1. Indian S�ace �esearc� Or�anisa�on –Ban�alore
2. �industan Aeronau�cs Limited – �ora�ut, Orissa

3. Alstom Projects India Ltd – Baroda, Gujarat
�. �sterline �ec�nolo�ies Cor�ora�on – Canada

CONTACT: Mr. Yogesh V. Pajni ( MD & Founder )
Magma Machining Pvt. Ltd.
74,75 Barcelone Ind Estate, Block -3, ODHAV Ring Road, ODHAV - 382415, Ahmedabad - Gujarat ( INDIA )
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Cell: +91- 9879006943 , +91-9099943110 | Email : info@magmamachining.com, yogesh@magmamachining.com | www.magmamachining.com
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Welding
the
Relations
T

ECHMETA is a French company that
has been developing its expertise in
electron beam welding for over 50 years.
The company works for any sector from
aerospace to aeronautics as well as for
nuclear or automotive. In fact, Electron
Beam allows to weld any metals, even
with high-thermal conductivity.
TECHMETA’s main preoccupation is to
accompany projects from the conception
to the after-sales service or even up
gradation of electron beam welding
machines.
To respond to the need, everything is
organized on the same plant to get the
project done.
TECHMETA possess the biggest
job shop in Europe with 18 welding
machines, with a wide variety on size
and capacity. This enables it to develop
the prototypes, the inspection and the
outsourcing. In addition, depending
on the need, TECHMETA designs and
manufactures the machine that best fits
with welding needs either in volume, or
capacity.
However, TECHMETA wishes to go
further. In fact, it also train technicians
to use the machine to guarantee the
best after fter-sales service. It can also
upgrade existing electron beam welding
machines, even if it is from competitors.
To find out more about us, please visit
our website : www.techmeta.com
Or send an e-mail to : rmohan@
emtmftm.com
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Dual pricing includes
custom duty
exempt prices

Gleason:
5 decades of association
G

leason Corporation, based in Rochester NY USA, is proud to
have been associated with HAL, over the last 50+ years.
Gleason, a pioneer in the world of gear technologies, and a
company with 150 years of history, also started from humble
beginning, by William Gleason, in Rochester NY USA, way back in
1865, producing the world’s first bevel gear planer; progressively
developing,
design , R&D, and manufacturing technology
capabilities, to become the world leader in gear manufacturing
technologies today.
Gleason’s relationship with HAL dates back to early 1960, when,
the first Gleason #7 Bevel Tester was supplied to HAL Engine
Division, Bangalore, followed by J120C CURVIC Coupling Grinding
machines. Thereafter, it was no looking back and Gleason has
supplied a complete battery of bevel gear manufacturing (cutting,
grinding, testing, cutter sharpening) machines, gear inspection
machines, tooling & technology for manufacturing ground bevel
gears for MIG Engine, helicopter final drive gear box in various
divisions of HAL for MIG, Sukhoi, ALH and various other projects.
Our association with HAL continued with cylindrical gear cutting
machines as well Gleason also supported HAL in the development
of software for closed loop manufacturing of gears and inspection
systems. Today Gleason continues to support HAL divisions in
developing their capabilities in analyzing and optimizing their

Solutions

from Research
to Process

bevel gear design.
Our association continues to be of a collaborative nature where
Gleason supports in maintaining the existing machines and
development of new gears. Our interaction helps both of us to
work together and develop solutions. We are working together
on many such new projects which are in various stages of
development. This will further strengthen our relationship and
Gleason would like to celebrate such occasion with HAL again.
We, at Gleason Corporation, are very proud, to have 55+ years of
our close association in this field of aerospace engineering with
Hindustan Aeronautics Limited and wish HAL team all the best on
this occasion of their 75th Anniversary. We congratulate HAL on
their achievements and in celebration of 75th years in business.
HAL has remained on the fore front in their pioneering role in
developing and modernizing capabilities covering all phases of
aircraft design including airframe, engines, aggregates, avionics,
and control systems.

Your Newest Lab Resource:
The 2015/16 Cole-Parmer
India Catalog
Find a broad selection of products that
deliver—from R&D to pilots to scale-up.
More than 300 pages of innovative
technologies along with time-tested
favorites! Choose from top brands in
fluid handling, laboratory essentials,
lab equipment, and process equipment.
Also packed with information about
technical assistance, database tools,
calibration services, and more.

Gleason Works (India) Private Limited
e-mail : sales-india@gleason.com /
service-india@gleason.com
web: www.gleason.com
Tel.No.080-28524315/16/91/76/92

Need instant help to choose
the right product for
your application?
Live Ch@t with our
technical experts
right now!

Request your FREE copy today!

+91-22-6139-4444

1-800-266-1244
response@coleparmer.in
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HINDCO with Umpteen Applications
H

INDCO (Hind Industrial and Mercantile Corporation Ltd)
has been one of the chosen suppliers for sectors like
Indian Automotive, Aerospace, Railway, Civil, Power and Defense
applications.
Commitments to quality, cutting edge technology and services
have been the thought process of the company right from the
beginning. HINDCO is renowned for providing the very best of
the materials that can suit its client’s exact requirements which
has been possible with help of world class product range and
technologies that are offered.
HINDCO is a registered supplier vendor for all DRDO, HAL, ISRO,
BEL etc. for throughout India. It co-ordinates with its client to

understand their needs and specifications and accordingly suggest
them the standard items. If there is any specific requirement, then
HINDCO prepare a customized part and provide them with the
sample item for further testing. Its company representative pays
regular visits to India for further discussion with the client and also
updates the client for new research and product going to come in
future.
HINDCO is supplying many products to HAL Helicopter division,
Engine Division, Hydraulic Division, etc for the past several
years with high satisfaction levels. It has also developed many
customized part as per the HAL requirement, made exclusively for
HAL.

HIND INDUSTRIAL & MERCANTILE CORP. PVT. LTD. (HINDCO), a 70 years old Mumbai based
organization prides itself to introduce to you as one of the most trusted supplier of globally manufactured
Components, Device, Instruments, and Testing Equipment’s from countries like U.K, U.S.A, France,
Germany, Austria. HINDCO is authorized representative for all below mention Company for PAN India.
THE LEE Co.(USA):-For over 60 years, the Lee Company has pioneered the development of miniature
precision fluid control components for aerospace, down-hole oil tools, machine tools, medical/scientific
instrumentation, and ink-jet printing. Lee hydraulic and pneumatic systems are used in commercial and
military aircraft, spacecraft, missiles, naval vessels, machine tools, down-hole oil tools, power generation
equipment, race cars and more.
WEETECH GmbH (GERMANY):-For over 40 years WEETECH GmbH has been supplying test systems for
cables harness, backplanes as well as electric and electronic functional subassemblies. This system is
been used by Aerospace to check the cables / connectors / components, Railways for checking the
backplanes , Automobiles for different kind of wire harness / components etc.
SHERBORNE SENSORS(UK) :- Sherborne Sensors core operations focus on the design and manufacture
of precision Inclinometers, Accelerometers and Force Transducers. All of these products enjoy an
unrivalled status for ultra-reliability and long-life precision in critical military and industrial applications.
SCT-FRANCE:- SCT is worldwide leader in ceramic to metal bonding technology, specialized in high tech
applications, generating significant added value Innovation & Excellency in ceramic to metal process keeps
SCT ahead. SCT also manufacture ceramic capacitors known as Radiocer. This product are widely used in
Power industry, Furnace manufacturing, Aerospace, Atomic Energy etc.
NBG Systems (Austria):- Is a privately owned group to develop, certify and produce Fiber In Metal Tube
and Fiber Optic Sensor Applications. It provides the turnkey solutions in the field of fiber optic sensing
application, such as structural health monitoring, distributed temperature and strain sensing etc. It is a
producer of stainless steel tubes with integrated optical fiber. They also builds measurement, diagnose and
analyzing tools for the fiber optic sensing application
For Further detail kindly visit our web-site: www.hindco.net or you can drop an email to sales@hindco.net

HINDCO

LEE

142

WEETECH
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Skill Training :
Aerospace & Aviation
Sector Skill Council

T

he Government of India has launched several flagship programs
like Make in India, Digital India, Smart City, Swachh Bharat and
Start up India to take our country to the next level of growth. A similar
initiative, “Skill India” is an ambitious program that aims to train 40
crore Indians in different skills by 2022. The Skill India program is
designed to be fundamental to the success of all other flagship
programs. The tagline of the “Skill India” logo aptly says it all – Kaushal
Bharat, Kushal Bharat (Skilled India, Successful India).
Various initiatives by the Government of India towards Skill
development are formation of new ministry of Skill Development
and Entrepreneurship, setting up of National Skill Development
Corporation (NSDC), notification of National Skills Qualification
Framework (NSQF), promulgation of National Policy on Skill
Development and Entrepreneurship – 2015 and formation of Sector
Skill Councils (SSC).
Aerospace and Aviation Sector Skill Council (AASSC) is the apex
body in skill development in the emerging Aerospace and Aviation
sector. The promoters of the company are Hindustan Aeronautics
Limited, Bangalore Chamber of Industry & Commerce and Society of
Indian Aerospace Technologies & Industries. The Governing Council of
AASSC has representation from the top management of the promoter
organisations, leading airline companies, research organisations,
vocational training providers, NSDC, Small & Medium Entrerprises
(SMEs), government agencies like Airport Authority of India and
Ministry of Civil Aviation.
AASSC has been formed under the Government and Industry led
initiative of skilling Indian labour force. It is one of the various Sector
Skill Councils formed under National Skill Development Corporation
(NSDC). NSDC has been promoted by Government of India and
leading industry bodies like CII, FICCI, ASSOCHAM, NASSCOM, SIAM
and CREDAI.
The vision of AASSC is to bridge the gap between demand and
supply of skilled manpower in the sector in segments like Design
& Development, Manufacturing & Assembly, Airline and Airports
Operations and Maintenance Repair & Overhaul (MRO). In order to
achieve this target, AASSC will involve all stakeholders – Government,
companies, regulatory bodies, research establishments, academic
institutes and training providers. The vision will be achieved through
preparation of occupational map, formulation of National Occupational
Standards (NOS), setting up skill delivery mechanisms and creation of
assessment bodies leading to certification of fresh trainees and existing
workforce in the aerospace and aviation sector in India.
D Peter Immanuel
Chief Executive Officer, AASSC, email: p_immanuel@yahoo.com
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DesignTecha technology partner

D

esignTech Systems Ltd. is a leading CAD/CAM/
CAE, PLM and Additive Manufacturing solutions
provider in India. Having forged strategic business
alliances with world leaders such as Siemens PLM
Software for their PLM suites of solutions, Altair
Engineering for their comprehensive CAE suite of
solutions, Stratasys for 3D printing and Additive
manufacturing technology, ESI for casting and
welding simulation solutions, SLM for metal 3D
Printers and MathWorks for technical computing,
DesignTechprovide advanced tools and solutions
to help companies achieve robust product design,
development and seamless manufacturing.
DesignTech has been associated with various
divisions of HAL as their technology partner, supplying
to them PLM solutions and Additive manufacturing
technologies for attaining their desired goal of
product engineering excellence. These technologies
help in improving product design, optimizing design
and development cycle, enhancing product quality
and performance, while also achieving utmost time
and cost efficiency.
Besides that, DesignTech is also a recognized
engineering
services
provider,
experienced
in working on some of the most complex and
challenging engineering initiatives. Working closely
with companies from cross vertical domains from
North America, Europe and Asia, DesignTech provides
services at every stage of product lifecycle starting
from concept development, 3D Modeling and
validation, product design analysis and simulation, to
developing interactive 3D Technical documentations.
DesignTech CAD Academy, the education and
training division of DesignTech is an authorized
training partner of Siemens and Altair for the PLM
and CAE suites of solutions respectively. Imparting
training on the latest version of the licensed software
under the mentorship of certified trainers, DesignTech
CAD Academy provides training to students,
working professionals as well as conducts corporate
trainings to help them gain proficiency on CAD or CAE
software.
DesignTech offers a wide portfolio that includes
technologies, services and training supported by
determined efforts to help customer derive the best
possible returns on their investment.

Si2 Microsystems Pvt Ltd

A niche technology player in the Indian Defence Electronics market

S

i2 Microsystems Pvt Ltd, Bangalore is a leading technology
company which has world class facilities for “IC packaging” &
“System-in-Package” Services and certified as per ISO 9000-2008,
AS9100 and CEMILAC.
Si2 Microsystems is a System-In-Package (SIP) and Microsystems
solutions company, providing wireless, wire line and Microsystems
solutions for global customers. Apart from Bengaluru, it has design
centers and manufacturing operations in San Jose (California),
Netherlands and Thailand. Si2 Microsystems also has capabilities
for system design and development including for FPGA based
designs. We provide turnkey solutions starting from Architectural
Concept and Package/substrate Design to Prototyping,
Qualification & Final Production.
Si2 Microsystems was established in 2006 and has successfully
delivered services and solutions to a number of customers like ISRO,
ADE, HAL, BEL, Indian Navy, RCI, Elba Systems (Israel) and MBDA
Missile Systems (France). Of late keeping in view the requirements
of indigenization of defence products and technologies, Si2
Microsystems has been focusing on development of cutting edge
technologies in the area of electronics manufacturing. We have set
up world class facilities for SIP based chip packaging which is the
only one of its kind in the country. The company has developed
indigenous solutions and capabilities in the areas of missiles,
radars and weapon systems.

The company has a captive Class 1000 state-of-the-art fully
automated packaging line which includes the following facilities:
High precision & flexible die bonders with flip chip handling
option
Fine pitch wire bonders with flexibility to handle the special
needs of stacked die approach
Auto molding for variety of materials – Transparent & black
Hermetic packaging for Hi-reliability MIL grade packages
Test and reliability equipments including – Network Analyzer,
X-Ray, SAM, Temp. Cycling
In addition to the SIP design, development and production and
the EMS facilities, Si2 Microsystems has also developed solutions to
cater to the requirements of Smart Street lighting and monitoring,
smart metering and smart traffic control. SI2 Microsystems
has developed a number of RF Products for use in smart city
solutions. Below is a snapshot of the RF Modules being used by Si2
Microsystems for the solutions in the areas of smart street lighting
and monitoring, smart metering and smart traffic control.
Si2 Microsystems has been working actively with HAL in design
and development of indigenous solutions for electronics boards
and components for various radar and missile systems and is
looking forward to further strengthening this bond to meet the
requirements of the Indian Defence Forces, indigenously in a time
bound manner.
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DMA: Precise and Accurate
D

.Marchiori (DMA) manufacture aerospace instrumentation
products and airframe tooling adaptors.
DMA have been supplying HAL with equipment since 2002. The
Air Data Test Sets of DMA offer high accuracies and RVSM (Reduced
Vertical Separation Minimum) capabilities with the necessary
stability, only annual recalibration is required.
Features in the Testers include, internal battery powered
operation, Multiple line switching, low power consumption, 3000
hours’ pump life, range of interfaces, controlled “go to ground”
and more unique capabilities.
DMA supply not only twin channel Pitot–Static flight- line
instruments. The standard Ps / Pt civil aircraft requirements
are met by instruments such as the new MPS45, with a full
complement of options available, and the ultra-compact MPS43
weighing only 4kg. Also instruments with three independent
channels (MPS39 and MPS49), and four, (MPS40) channels for AoA
testing are available.
A recent addition, is identified as the “MULTIPLE ISOLATOR LINE
READING” option. It enables one Ps and one Pt channel to be in
Control mode; while additionally there can be as many as three
channels ( in any combination ) in Read mode. Linked with the

Line Switching option makes this new “MULTIPLE ISOLATOR LINE
READING” possible.				
Additionally, DMA design and manufacture pitot-static Adapters
to enable total aircraft to ADTS needs of the customer. The
adapters are supplied boxed, enclosed as Kits with relevant
adapters and the interconnecting hoses and fittings to interface
both with the ADTS instruments and the aircraft probes.
Adapters for Smart probes are also available. These adapters,
in addition to pitot-static parameters, require additional ports to
enable Angle of Attack measurements to be made.
MPS instruments are suitable for flight-line and laboratory
/ ATE testing. For laboratory applications the MPS46 twin
channel instrument can be supplied in a table top enclosure or
rack mount version, with 19” mounting features. The MPS46 is
optionally available with internal pressure and vacuum pumps
included. Sophisticated capabilities such as Remote control via
pc and Bluetooth control, GPIB, RS232 and ARINC interfaces,
Programmable test routines, and many more features.
The DMA PAMB range of pressure indicators are of advanced
accuracy and enable them to be utilised as Calibrators for checking
ADTS testers. The pressures and vacuums are generated by the
ADTS instruments.

3D Printing a Space Vehicle
A

n agile white vehicle roams the Arizona desert, manoeuvring
the unforgiving terrain as the wind and sun beat down
and temperatures swing from one extreme to another. NASA
astronauts and engineers are test-driving a rover over rocks and
sand, in an environment that simulates the brutal conditions of
Mars.
This is Desert RATS (Research and Technology Studies), and the
rover — about the size of a Hummer and boasting a pressurized
cabin to support humans in space — is being put to the test.
It could ultimately serve one of NASA’s loftiest goals: human
exploration of Mars.
The rover is integral to NASA’s mission to extend human reach
farther into space. Its cabin can accommodate a pair of astronauts
for days as they study extra-terrestrial surfaces. Its twelve rugged
wheels on six axles grapple over irregular, unsure terrain. And
its forward-jutting cockpit can tilt down to place its observation
bubble low to the ground.
3D Printed Rover Parts
To design such a tenacious and specialized vehicle, NASA
engineers drew on ingenuity and advanced technology. For
example, about 70 of the parts that make up the rover were built
digitally, directly from computer designs, in the heated chamber of
a production-grade Stratasys 3D Printer. The process, called FDM
Technology, creates complex shapes durable enough for Martian
terrain.
When you’re building a handful of highly customized vehicles
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and subjecting them to otherworldly punishment, stock parts and
traditional manufacturing methods aren’t enough. 3D-printed
parts on NASA’s rover include flame-retardant vents and housings,
camera mounts, large pod doors, a large part that functions
as a front bumper, and custom fixtures. FDM offers the design
flexibility and quick turnaround to build tailored housings for
complex electronic assemblies.
For its 3D-printed parts, NASA uses ABS, PCABS and
polycarbonate materials. FDM, patented by Stratasys, is the
only 3D-printing method that supports production-grade
thermoplastics, which are lightweight but durable enough for
rugged end-use parts.
Failure is Not an Option
“You always want it to be as light as possible, but you also
want it to be strong enough that it’s got your safety factors,
that nobody’s going to get hurt,” NASA test engineer Chris
Chapman says. NASA’s mantra regarding human space travel
is: Failure is not an option. The journey to space subjects a
vehicle to intense stresses. “You’re going at several thousand
miles per hour just to escape the Earth’s atmosphere. So
you’ve got to be able to handle all these vibrations just to get
out into space, and the vehicle can’t be damaged,” Chapman
says.
Every day, NASA engineers and their devices bridge
the gap between practical concerns such as budget and
manufacturability, and the human drive to discover the secrets
of unfamiliar worlds — in the workshop, in the desert, and
eventually on another planet.
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Southern Electronics:
Four Decades of Design
S

outhern
Electronics
(Bangalore)
Private
Limited is an AS 9100C and
ISO
9001-2008
certified
company engaged in design,
development and production
of Avionics and Ground
Support Equipments for the
Armed Forces and Indian
Aviation Industries for over four
decades.
It
is
recognized
by
Government of India as a
Research
&
Development
Unit and has received the
National Award for Research
and Development for the
year 2010 from the President
M.R.Bhaskar
of India. The Company has
Director
been approved by CEMILAC
Southern Electronics
for the involvement in the
indigenisation of various Avionics Systems across platforms like Cheetah /
Chetak Helicopters, LCA, KIRAN, JAGUAR Aircrafts etc.
The activities of the company include design, development, manufacture
& maintenance of Avionics Systems, Test Equipments for Aircraft
Instruments & Sub Systems, Fire Protection Systems for Light Combat
Aircrafts, Electrical Panels, Power Generators, Armoured Vehicles like Battle
Tanks.
The Company has NABL accredited captive facilities for Environment Tests
(Low Temperature, High Temperature & Humidity), ESS Tests, Altitude Tests
& Vibration Tests. These facilities are approved by CEMILAC / DGAQA and
are being offered to other Agencies / Vendors for carrying out Qualification
Tests.
The Company has full-fledged facilities for manufacture of Cable Looms
and is presently manufacturing of Cable Looms for SU30 / MIG Aircrafts at
its Nasik facilities.
It has launched Strategic Electronics Division for taking up activities in the
area of Structural Health Monitoring / Temperature Monitoring through
Fibre Optics using FBG Technology in collaboration with Indian Institute of
Science.
It has taken up development of UAV’s both Fixed Wing of 2 Kg. Class and
Rotary Wing (QUAD/HEXA). It has also created an in-house infrastructure
for manufacture of CNC Machined Aerospace Components and has also
involved in fabrication of structural components and has created fullfledged tool room for development of die moulded components for
aerospace applications.
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WITH BEST
COMPLIMENTS FROM

SUPRAVENI CHEMICALS PRIVATE LIMITED
ISO 9001:2008, ISO 14001: 2004 FIRM
FORMERLY SUPRACHEM INDUSTRIES

MANUFACTURERS OF ACID, SOLVENTS AND
INORGANIC CHEMICALS OF LR & AR PLATING FOR
BATTERY GRADE FOR ELECTROPLATING BATTERY,
FOOD & OTHER INDUSTRIES.
SUPRACLEAN /SUPRASOL SUBSTITUTE
FOR TRICHLOROETHYLENE ,
CARBON TETRA CHLORIDE ,
111 TRICHLOROETHANE.
LEAD NITRATE , LEAD SULPHATE ,
LACQUAR
THINNER , N.C.THINNER, PAINT REMOVER , SILVER
SALTS, NICKEL SULPHATE, NICKEL HYDROXIDE,
NICKEL NITRATE, NICKEL CHLORIDE,
CADMIUM
NITRATE, CADMIUM HYDROXIDE, COBALT NITRATE,
COBALT SULPHATE, PPT BARIUM SULPHATE BATTERY
GRADE, SODIUM SULPHATE & OTHER CHEMICALS.
ACETONE, ISO PROPYL ALCOHOL, HEXANE, XYLENE,
CYCLOHEXANONE, TRICHLOROETHYLENE AND OTHER
SOLVENTS. HYDROCHLORIC ACID, NITRIC ACID,
PHOSPHORIC ACID, SULPHURIC ACID BATTERY GRADE,
IN CARBOUYS, PACKING TO TANKER LOADS
FOR FURTHER DETAILS/
REQUIREMENTS PLEASE CONTACT
SUPRAVENI CHEMICALS PRIVATE LIMITED
PLOT # 8C1 & 8C2 II CROSS, KIADB
INDL. ESTATE, KADUGODI,
BANGALORE-560067.
TELEPHONE : 28455690/28455692
TELEFAX : 28455691

E-MAIL: supraveni@vsnl.net.
supraveni@dataone.in
supraveni@gmail.com
WEBSITE: www.supravenichemicals.com
www.supravenichemicals.indiamart.com
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DMG MORI Supports
Through Machines
D

MG MORI being the single largest machine tool supplier of
CNC machines to Hindustan Aeronautics Ltd (HAL). HAL has
always been an esteemed customer for DMG MORI. They have set
very high standards for their suppliers and DMG MORI has always
surpassed those standards, be it in terms of machine performance
or service requirements.
he association between DMG MORI and HAL goes back to
more than 30 years and it still continues strong.

T

HAL has more than 60 machines from DMG MORI, running at
more than 10 locations across India. These include the latest
generation multi-tasking machines, turn-mill machines and 5 –
axis machines. DMG MORI machines stand tall in the shop floor
of HAL, producing Aerospace components with extremely high
precision.
DMG MORI fully supports ‘Make in India’ campaign and hence
supports HAL in all its endeavors.The global aspirations of HAL
comes through partnering with global companies like DMG MORI.

Aluminum Foundry, Quality Management–
Reduced Pressure & Density Index

A

luminum is the mainstay of aerospace, aeronautical
& automotive industry. Besides its other more known
advantages, it has a much smaller Co2 footprint too. The main hurdle
with aluminum casting is its affinity
to hydrogen in the atmosphere, right
from pre-ingot stage, upto casting of a
finished component. Absorption of H2
results in blowholes which ultimately
weakens the components.
Two most widely used,
simple and inexpensive
processes to counter
this problem is Reduced
Pressure Test (RPT) and
measuring the density
index (DI).
RPT Unit
In RPT the aluminum is
solidified under a vacuum
forcing the entrained H2
bubbles to expand greatly.
The solid sample is cut longitudinally and compared visually with
various standards.
In RPT Equipment a sample of molten aluminum is solidified
under reduced pressure (approx vacuum of 80mbar). The reduced
pressure enhances pore formation and pore expansion, giving out a
visibly more porous sample than that solidified under atmospheric
conditions. Porosity assessment is done in the following manner:
* Viewing the top of the sample. A puffed up surface indicates
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heavy gas content, where as a smooth &/or a concave surface
indicates mild or acceptable gas content.
* Cutting the sample & comparing the cut surface with a
photographic standard.
* Measuring the density index of the
sample.
Density index (DI) is quantification
of gas content in a numeric value.
Density Index Unit (DIU) consist of a
high precision weighing
balance with a dedicated
window based software
giving step-by-step prompts
in measuring the DI.
The above two widely used
methods helps the foundry
Density Index
manager maintain his quality.
Unit
Furdoonjee Sales &
Services
Boomla House
S. No. 46, Mithanagar, Kondhwa,
Pune 411048. INDIA. Telefax: +91 - 20-26838193
Cellular: +91 - 9730430584 / 9422008637 / 9168805353
Email: fssvacumaster@gmail.com
Website: www.furdoonjee.com
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VEM Technologies: Trusted Partnership
An Aerospace & Defence Company
015

152

V

EM was founded in the year 1988 and is one
of major Aerospace & Defence companies in
the private sector in India. VEM is highly integrated
and manufacturing organization pioneered in the
field of Systems & Sub systems for Missiles, Bombs,
UAVs, Helicopters, Aircrafts, Radars and Naval
Systems.
VEM is actively involved in the Design &
Engineering, Research & Development of the
advanced technologies, processes and products
meant for Aerospace & Defence applications.
VEM has an excellent team of professionals across
its functions, immensely contributing in various
systems supplied & qualified.
VEM has an R&D group working on several
technologies including Electrical, Mechanical,
Electronics, Software, Electro-Optics, RF & MW
etc., and built strong team with design capability,
tools and instruments. VEM built the infrastructure
& facilities with current day technologies, High
Precision centers, SMT Line for PCBAs, Standard
class Clean rooms, ESS, strong quality and practices.
VEM has been recognized as a production centre
by the Ministry of Defence, Government of Indian
and accorded 4 industrial licenses for Category-A
security products including Missiles, Bombs,

Rockets & UAVs.VEM has been approved in
principle for Explosive license integration
& applied for industrial licenses for Artillery
systems, Helicopters & Aircraft systems.
VEM has the quality accreditation
of AS 9100C, ISO 14001 & 18001, ISO
9001-2000,
CEMILAC
approved
for
airworthiness, Six Sigma based design and
production Activities. VEM has the strong
manufacturing engineering team supporting
the production programmes with Quality
Acceptance Plans, design & manufacturing
of tools, jigs & fixtures for the fabrication,
assembly, integration & testing of systems &
systems integration.
VEM is coming out with the dedicated RF
Seekers & Imaging IR seekers facilities with
the state of the art infrastructure which will be
operational by the end of 2016.VEM is shortly
coming out with an Aerocity in about 554 acres
of land as a green filed project for Systems
Integration including Explosives & Composites.
Upcoming facility for productionisation of RF
Seekers & IR Seekers
VEM stands assure for the best of Quality with
strict delivery adherence.
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One stop proven machining solutions for aircraft components
from Starrag Group

Large Segmented
Cores and Molds

Picture showing a job being printed in the print station

ExOne 3D Sand Printing Machine
for Aerospace castings
A

erospace and Defense (A&D) manufacturing is a high
technology and capital intensive industry. Its value chain
is characterized by a long project life cycle spanning R&D,
engineering design, manufacturing, assembly, maintenance,
repair and overhaul. Intensive technology and safety requirements
require significant investments in R&D and quality control.
However, with the need to cut costs and deliver products faster,
A&D design, development and production globally continues to
undergo significant change. For this reason A&D industry shifting
towards using Additive Manufacturing (3D Printing) to reduce
material costs, decrease labor content, and increase availability of
parts at the point of use, which may have a dramatic impact on the
supply chain.
ExOne, a pioneer in 3D printing of sand, using its binder jetting
technology, is able to fulfill many of the needs of the aerospace
industry, particularly with the production of printed sand molds
and cores for prototype, production and spares castings.
Large Job Box sizes (build volumes) as large as 2200 x 1200 x 700
mm (87 x 47 x 28 in) for printing moulds and cores, provide greater
opportunities for the aerospace industry to design parts and
support current systems. Standard foundry casting materials are
used, which enables easy integration of the process into existing
manufacturing and foundry procedures.
The large build volume and fast build rate combine to make
pattern-less production a reality for metal-based prototypes,
series production and spares castings in aluminum and copper
alloys, gray and ductile iron and magnesium. Applications include
complex gear cases and covers, fuel tanks, transmission housings,
components requiring draft free walls, lightweight engine parts,
and structural hinges.
Hindustan Aeronautics Limited (HAL) (a fully owned Government
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of India undertaking) is a vertically integrated aerospace company
involved in the design, development, manufacturing & overhaul of
aircraft. Foundry & Forge Division’s (Bangalore Complex) facility,
manufactures castings, forgings, rolled rings, shape memory alloy
ferrules, brake pads and rubber products for critical applications
for the aeronautics, space, defense, locomotive, earth mover and
other industries. Advanced technology, quality and reliability and
a highly skilled workforce have enabled the division to turn out fail
safe components for vital applications in war and peace, meeting
the exacting needs of every customer.
ExOne has recently installed a state of the art Additive
Manufacturing facility with ExOne’s S-Max® Industrial Production
3D Printer (1800x1000x700mm) at their Foundry & Forge Division
in Bangalore. ExOne’s additive manufacturing / 3D printing using
binder jetting technology will support HAL in its R&D activities
and will help to cut down development costs and deliver products
faster. After the establishment of this facility, HAL will be able to
quickly produce magnesium and aluminum prototype castings
with design freedom and faster production cycles.
ExOne is also working closely with HAL for the development
of a highly complex aerospace magnesium casting employing
RPT technology. Initial trials have been successful and the
establishment of the technology in the production environment is
in progress.
ExOne is sure that 3D Printing technology will enable HAL to
develop new designs and complex shapes which are free from the
limitations of traditional core and mold making. ExOne is pleased
to be partnered with HAL, who is on the forefront of broader
adoption and congratulates HAL on the celebration of its 75th
anniversary. In the future, ExOne hopes that RPT technology will
prove itself as a milestone in the journey of HAL to become a selfreliant aerospace company.

Engine Components

Structure Components

Aero Engines
Aero engines are subject to continuous further development and improvement in order to meet
demands for greater efficiency, lower fuel consumption and lower noise emissions. As a
long-term partner to the jet engine industry, the Starrag Group offers state-of-the-art production
solutions and technologies for the machining of Casings, Engine blades, Blisks, Hydraulic &
Micromechanics made from the most sophisticated materials such as Alloy Steel, Super Alloys,
Inconel, Nimonic and Titanium.
Aero Structures
The trend towards ever-more complex and larger Structural components, which have to be
manufactured within narrow tolerances and within short cycle times, means that innovative
manufacturing technologies are crucial. The solutions offered by the Starrag Group range from
five-axis machining of high-tensile titanium alloys to high performance cutting of aluminium
through patented Parallel Kinematic Spindle.
shivakumar.hs@starrag.com

rudrappa.m@starrag.com

www.starrag.com
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SLN- an Approved Design House

S

LN Technologies Pvt. Ltd is one among
the Innovative Electronics Systems
Design and Manufacturing (ESDM) companies
serving the requirements of the aerospace
and defence sectors of India for nearly 20
years. SLN offers build-to-specification as well
as build-to-print solutions for Aerospace &
Defence in the following domains:
• Avionics LRUs
• Automated Test Equipment (ATE)
• Software Integration Rigs (SIRs)
• Ground Support Systems (GSE)
• Antenna Control Systems for Earth
station and Radar antenna.
SLN is an ISO 9001:2008 certified company
and a CEMILAC approved design house
for design of airworthy systems. SLN
has a recognized in-house R&D unit by
Department of Scientific Industrial Research,
Dept. of Science & Technology, Govt. of
India.
SLN and HAL association is more than
one and half decade. SLN has participated
in indigenous design and development of

D. R. Subramanyam
Director, SLN Technologies
Solid State Flight Data Recorder (SSFDR)
for Sukhoi 30 MKI, which is now attained
flight worthy status and flying in several
Su 30 MKI aircraft. It specializes in the
design, development, integration, testing,
qualification and installation of reliable
mission critical electronics systems. A
combination of technical knowledge, the
innovative approach to the solutions and
the experience in work enhance SLN’s
capabilities to effectively manage and serve

the customer satisfaction level.
SLN has supplied Automated Test
Equipment, Software Integration Rig (SIR)
and Ground Replay Equipment to HAL. It
has supplied Software Integration Rig for
Display and Mission Computer of the LCH
and DARIN III programs.
SLN has won many accolades in the industry. It
has been recognized and awarded for excellence
in electronics in research and development
in 2014-15 by ELCINA-EFY and excellence in
aerospace indigenization from SIATI for the year
2014. It was honoured with National Award-2013
for Innovation in micro, small and medium Scale
enterprises. Other awards include:
Outstanding Performance for “Excellence
in Electronics Research and Development”
for 2009-10 by ELCINA-EFY, National
Award-2008 for Special Recognition
Award in Research and Development
by the Ministry of MSME, Govt. of India,
1st Prize for “Excellence in Electronics in
Research and Development” by ELCINA
DUN&BRADSTREET.

Chennai Metco, the Microstructure People

T

he reliability expected of aerospace industry is unique and
the best of Testing and QA is applied to the materials that
go into aircraft production. The microstructure of the materials is
often the decisive factor in concluding the quality of metallic and
now-a-days even nonmetallic materials.
As far as materials quality concerned, the chemistry of the
material still holds primary factor. The other tests like hardness,
strength etc. are obvious complimentary tests that follow the
chemistry. However it is to be noted that even the materials of
specified chemistry, specified hardness can underperform if the
micro structure is deviant.
Analysis of a material’s microstructure aids in determining if the
material has been processed correctly, and is therefore normally a
critical issue in aircraft industry.
This important observation in recent days makes the micro
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structure testing of the components to be of paramount
importance in deciding the acceptability of materials. When
the micro structure is professionally assessed, it has the scope
to encompass most aspects of material characteristics and
service performance of the component. It has role from initial
material development, manufacturing process control and most
importantly failure analysis.
Microstructure often referred as Metallography involve
Sectioning, Grinding/Polishing, Etching and then observing
the section at high magnification in specialized microscopes.
This process is now-a-days aided by computers and softwares
making the quantification a reality in realms of micro
examination. Such preparations needed to develop the
micro structure of the material, documenting the structure
and quantitative metallography is now an essential part of
aerospace manufacturing.

58

Aerospace & Defence Manufacturing Summit 2015

159

Shareholders’ funds have grown substantially and so is the case with total assets as illustrated in
Figs.3. Growth would have been more spectacular, but for delays in some of the R&D projects such
as the ALH, LCA and IJT and the like as well as by missing the opportunity for co-production and
marketing of regional turboprop transport aircraft and co-design & development of Multirole
Transport aircraft with international partners. The delays in ALH, LCA & IJT were due to US
embargo / technology / equipment denial, while the low growth on export were due to lack of a
sustained policy by the Government to support the industry to make use of export opportunities. It
is unfortunate and regrettable that an impression is being created that HAL is an inefficient
organization and its products are costly and non-competitive. It might have been so in a few cases
in the past due to “Cost Plus” operations, where the more inefficient the company is, the more sales
and profit! HAL has come a long way from that and so is India in offering the most
competitive price for its products and services.

Restructuring & Dis-investment
for the Growth of HAL

Restructuring &Dis-investment for the Growth of HAL

(Dr.CG.Krishnadas Nair, Former Chairman, HAL
Professor & Chairperson Governing Council IIAEM, Bangalore, (Jain University)

A view is being expressed in some forums in the last few years, that HAL has grown too big,
unwieldy and inefficient, and therefore must be split up and disinvested, and a number of large
private sector industries in the aerospace sector must be established. The hypothesis that HAL has
grown too big is absolutely wrong, and is also a negative and defeatist thinking for our country.
HAL has great potential to grow and grow many folds. Restructuring and dis-investment of HAL
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A study of comparison of revenue of the World’s top 50
aerospace industries shows that HAL ranks only as 38th in the list.
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Indian Oil Corporation Ltd.
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partnership with Indian Private and international aerospace
Tata Motors Ltd.
6
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L&T Ltd.
14
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IS HAL INEFFICIENT?
How is HAL’s Performance compared to World leaders in
Aircraft Industry and Indian Private Industries?
HAL has grown its sales and profit over the years nearly as per
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Mahindra & Mahindra Ltd
HAL

15
72

1
Table 1. Comparison of Sales Revenue

599 Billion Rs.
131 Billion Rs.

2

/ technology / equipment denial, while the low growth on export
were due to lack of a sustained policy by the Government to
support the industry to make use of export opportunities. It is
unfortunate and regrettable that an impression is being created
that HAL is an inefficient organization and its products are costly
and non-competitive. It might have been so in a few cases in the
past due to “Cost Plus” operations, where the more inefficient the
company is, the more sales and profit! HAL has come a long way
from that and so is India in offering the most competitive price for
its products and services.
Proof of this is the winning of orders from Airbus and Boeing
by HAL for passenger door & aircraft structures on the basis
of global competitive tenders. It is also a fact that GE has set
up their largest R&D centre in aerospace outside USA, in India,
and many others such as EADS, Airbus, SAFRAN, Honeywell etc
have set up R&D in India purely based on techno-economic –
commercial competence and competitiveness. Even with such
lower costs for products and services, HAL’s financial performance
is comparable with International Aerospace OEMs. A bench
marking is provided in Table-2, illustrating important financial
ratios including profitability. It will be abundantly clear that HAL is
a high performing company in relation to the resources provided,
in comparison with World’s leading Aerospace Giants and in
comparison with Indian Private Corporates.
Export sales have not grown much and stands at Rs.440 crores
in 2013-14, which is about 3% of the total sales. There is a great
potential to enhance the export sales substantially for HAL and
for the SMEs and large Private Sector Industries in the aerospace
sector. The existing policy of the Government in restricting export
of defense equipments is a major hurdle. While the Ministry of
Defense Production has been encouraging Defense PSUs to
export defense equipments, it is mandatory that such export sales
are approved by the Ministry of External Affairs also.
Ministry of External Affairs is in general opposed to sale of arms

and other defense equipments due to India’s non-alignment
policy as well as other political considerations. If this is removed,
with the ‘Make in India’ for India and for the Global market, and
speedier completion of R&D and entering commercial series
production of IJT, LCA and Multirole Transport aircraft, and various
versions of the highly successful Advanced Light Helicopter and
such other projects, HAL is poised to excel sales including export
sales. Working in Co-operation with private sector industries as
manufacturing and marketing partners, and international cooperation in new Design & development projects for Indian and
Global market will help in reaching this goal.
HAL had been restricted for several decades from diversifying
its products and business to non-military customers. When HAL
diversified into developing and manufacturing rail-coaches and
Heavy vehicles / earth moving equipments it was restrained by
the Government and a separate company BEML was formed out
of these HAL units. Similarly HAL, Hyderabad developed the first
colour television in the country and HAL Bangalore the first all
composite (Fibre-reinforced plastic) body passenger car. These
were not permitted to be added to HAL’s products. However,
in 90’s as part of HAL’s long-term strategy and corporate plan
MoD approved diversification and growth in technologically
related areas in the late 90’s (described in “Flight 99” HAL”).As
part of this initiative HAL setup a dedicated Aerospace division
in collaboration with ISRO to make satellite and launch vehicle
structures and fully equipped stages of PSLV & GSLVs.
HAL and ISRO have jointly developed a large number of private
sector industries as reliable supply chain partners for equipment
and structures. HAL diversified into Industrial Gas Turbines (aero
engine derivatives) for Power Generation in the range of 1MW to
20 MW, as well as to Civil helicopters and Light Transport aircraft.
Development of Multi Role Transport aircraft and a Regional
Transport aircraft are also in the horizon. A long way to go still
and it can be realized faster by enhanced partnership with private
sector industries and National Labs.
HAL emerged as a role model PSU for its strategic planning and
performance, repeatedly receiving Performance Excellence award
from GOI based on evaluation by expert MOU committees. It also
won the Gold Trophy from Prime Minister of India for the Best
Performing PSU.
HAL stepped up its CSR activities (much before the recent
mandate by Government of India for all Business Corporates
(Public Sector & Private Sector). This included supporting villages
around its factories in Bengaluru, Nasik, Hyderabad, Kanpur,
Lucknow, Korwa&Koraput for healthcare, hygiene and education
and also support to economically and socially backward sections
of the society. It has established schools and colleges for Science
and Engineering not only for the employees’ children but also for
the general public and for mentally challenged children.HAL won
several National & International Awards for excellence in Quality,
R&D and for export of high tech products. Boeing and Airbus

161

Proof of this is the winning of orders from Airbus and Boeing by HAL for passenger door &
aircraft structures on the basis of global competitive tenders. It is also a fact that GE has set up
their largest R&D centre in aerospace outside USA, in India, and many others such as EADS,
Airbus, SAFRAN, Honeywell etc have set up R&D in India purely based on techno-economic –
commercial competence and competitiveness. Even with such lower costs for products and
services, HAL’s financial performance is comparable with International Aerospace OEMs. A
bench marking is provided in Table-2, illustrating important financial ratios including
profitability. It will be abundantly clear that HAL is a high performing company in relation to
the resources provided, in comparison with World’s leading Aerospace Giants and in comparison
with Indian Private Corporates.

subsidiary of HAL with autonomy and responsibility with their own
Board, and partner with private industries, as JVC partners or on
the basis of long term strategic business alliance. This has been
partially completed forming the Helicopter complex, Accessories
group, Avionics groups, Transport Aircraft division, and the Military
aircraft groups and Engine groups.

3
have given HAL highest supplier rating
for quality. In addition to
networking with DRDO, Labs, NAL, ISRO, CSIR and other research
labs and high and academic institutions for R&D leading to
product and process development, HAL has established special
Chairs at IISc, IIT Madras, IIT Mumbai, IIT Kharagpur, IIT Kanpur and
IIT Rourkee to promote research in the field of aerospace science &
technology as well as for management.

RE-ORGANISATION OF R&D, MANUFACTURING DIVISIONS
As part of the strategic plan, and first stage of re-organizing
of HAL for growth as per ‘Flight 99 Plan’ all the manufacturing
divisions were co-located with the concerned existing R&D
centres, and newly created R&D centres wherever-required. This
facilitated greater team work between R&D and manufacturing,
concurrent engineering and greater emphasis on design with
focus on manufacturability and maintainability. This also provided
for cross flow between R&D and production personnel for
professional growth and career development.
The concept was to reorganize HAL on the basis of product
and technology and provide for an integrated growth of R&D,
manufacturing and marketing and maintenance by each
specialized group which can be given the status of a fully owned
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EMPOWERED RESTRUCTURING AND AGGRESSIVE DISINVESTMENT FOR POSITIVE IMPACT.
A 10% dis-investment of HAL corporate is being pursued for
some time. This has not been achieved even after 4 years (2015)
HAL has been making efforts to implement this, and may succeed
at best in getting government Banks / Financial Institutions to buy
the shares. This will not make any change in the management for
better efficiency. It will not attract private sector industries and
public for making investments. This is quite different from the
restructuring envisaged earlier for sustained growth of HAL. Such
small investments of 10 percent will not have any impact on the
effectiveness of management as small investors will not have
representation on the Board. Private Industries and overseas
companies may be attracted by a more aggressive disinvestment
plan of more than 50 percent. This can be effected by
subsidiarization of HAL into product based specialized companies
and disinvesting one or more of these subsidiary companies.
HAL has undergone restructuring recently in which the product
based grouping of divisions, which was done earlier (1999 as part
of this strategic plan) has been retained and is good for the growth
of each of the specialized groups. Managing Directors (MD)
heading these groups have been abolished and replaced by the
designation of CEOs. However, CEOs will not be on the corporate
Board of HAL! In the present plan of re-organisation, the CEO will
be responsible for Manufacturing and MRO activities only and
the Research, Design and developments are removed and all R&D
activities are brought under a Director R&D! This is a retrograde
step and is undoing what has been done as mentioned earlier
under “Re-organization of R&D and HAL Manufacturing Divisions”
and which has yielded excellent results as for the Helicopter
complex, Engine groups at Bangalore, Aircraft Division and AURDC
Nasik, Accessories & Avionics Groups at Lucknow and Avionics
group at Hyderabad and Korwa respectively.
R&D, Production& Maintenance in the high tech specialized
product groups are interdependent for survival and growth of
each and should not be separated. Separation will cause a steady
erosion of skills, knowledge and competence in each of the
specialized product groups leading to the decline of HAL’s R&D
and growth. A Corporate Director (R&D) in the HAL Board must
provide the long term vision and support to the unit level R&D
under each CEOs without separating R&D from the responsibility
of CEO, very much like the functions related to Finance, HR, and
Operations for which the unit heads in these disciplines report
to the CEO and the corporate policies, planning, guidance and

Company

HAL
Boeing
Lockheed
Martin
Raytheon
North
Grumman
United Techs.
Rolls-Royce
Airbus Group
NV (EADS&)
L&T
TATA Motors
TATA Steel
Godrej Ind.
Ltd
Reliance

Profitability
Ratio:
Return on Capital
Employed (ROCE)

12.97%
26.99%
37.29%
15.68%
15.27%
13.65%
1.41%

17.28%
4.59%

15.56%
3.55%
5.21%
7.45%

Margin
Ratio
EBITDA
Net Profit

25.45%
15.50%
15.40%
6.00%
11.50%
7.93%
24.20%
9.83%
23.40%
8.63%
27.10%
9.55%
23.30%
0.50%
14.7%
3.86%
33.40%
5.76%
38.30%
5.58%
57.40%
2.42%
19.10%
4.12%
12.10%
5.18%

Ratio

Fixed Asset
Turnover

10.82
8.55
9.64

11.79
8.27
7.18
4.02
3.77
3.41
5.57
2.02
5.32
3.55

Liquidity Ratios
Current Ratio
Quick Ratio

1.37
0.76
1.2
0.37
1.11
0.66
1.74
1.64
1.39
1.13
1.3
0.72
1.46
1.07
0.99
0.39
1.25
0.8
1.05
0.6
0.90
0.48
1.19
0.42
1.31
0.8

Long-Term
Solvency Ratio
Total Liabilities /
Total Asset

0.74
0.91
0.91
0.66
0.73
0.66
0.71
0.93
0.78
0.71
0.75
0.76
0.54

governance is under taken by the Director - Finance, Director - HR
Table 2:Comparison of Financial Ratios of HAL with Top World Aerospace and Indian
and Director
Operations.
Private Sector–Industries
Source www.morningstar.com
The HAL
re-organisation
can be made more effective with a strategy
Annual Report for 2014-15
of converting these specialized high technology product groups
into Subsidiary companies headed by the CEOs empowered with
4
a Board for each subsidiary Company. This will allow retention
and growth of specialized knowledge and skill and provide for
the next phase of growth. The selection and appointments of
the CEOs and Board members of the subsidiary companies could
be done by HAL Corporate Holding company Chairman and
the Board of Directors. In fact, this is the structure and practice
followed by many large private corporate houses in India and also
multinational and global corporates.
Global aerospace industries in general are not vertically
integrated. Each of them has grown in specialized areas. For
example, M/s.Boeing and M/s.Airbus Industries specialize in the
business of design, building and marketing of aircraft. Eurocopter,
Sikorsky and Bell helicopter, Augusta Westland etc. specialize
in the business of design, building and marketing helicopters.
These companies outsource their requirements of components
/ structures, equipments and engines etc and buy and integrate
into their design and products. Likewise world’s leading Aero
engine manufacturers such as Rolls Royce, Snecma, Turbomeca,
CFM and the like specialize in engine design, manufacture and
marketing. So is the case with industries manufacturing hydraulic
& mechanical systems / equipments, Avionics & systems etc.
Each company is able to retain and grow its specialized
knowledge, technology, skills and competence at the individual
employee level, managerial and organizational level and be
effective corporate global players in their specific fields. Since
each company has its own Board, governance and decisions for

operations, new products / markets / strategies for growth and the
like becomes more effective and with good speed.
As part of the long term strategic plan for growth of HAL with
a paradigm shift to R&D, diversification, and private sector
partnership the first phase of the then conceived re-organization
and restructuring of HAL was implemented in 1997-99.
Considering the highly specialized products and technologies
involved, the concerned manufacturing divisions and R&D units
were co-located and brought under one Managing Director for
each, to facilitate synergetical growth of specialized knowledge,
technology, R&D and Production.In the next phase of HAL’s
growth with a more aggressive policy for private and international
equity participation, it would be desirable to develop these reorganised product based groups / divisions under separate CEO/
Managing Directors to autonomous subsidiary companies (under
HAL Holding Company) with separate Board of Directors and a
non-executive Chairman, nominated by the Holding company.
In fact this is a practice followed by many large Private Corporates,
such as Tata Group, Birla Group, Reliance Group and the like. Some
of these subsidiaries could be converted into JVCs with Private &
International company equity participation, restricting HAL’s share
to ≤ 50%. This will be more conducive for growth, with speed and
efficiency. A 10% disinvestment in HAL corporate will not attract
any Indian Private or International aerospace industry to be an
equity partner. Private sector will be interested in participation
by taking substantial equity share which will enable them to
participate in the Board and management of the company.
HAL may therefore be re-organized, as a Holding Company with a
number of subsidiary companies and each to grow with speed and
efficiency in accordance with the potential, and utilizing domestic
and global partnership opportunities. A model is illustrated in Fig4. All 100% subsidiaries and subsidiary JV companies may work in
strategic partnership with private industries including SMEs.
							

FLY IN FORMATION

Partnership with Private Corporates, SMEs, and International
OEMs and achieve success in ‘Make in India’ Mission
HAL has the competence and capacity to play a leadership
role in the ‘Make in India’ mission to enhance indigenous design
& production and maintenance of aircraft, helicopters, UAVs
Equipments & Systems in collaboration with private industry
corporates & SMEs and with continued international co-operation.
HAL has established extensive manufacturing facilities. HAL has
also developed through proactive out-sourcing policy a large
number of Indian SMEs, as reliable & cost effective sub-contract
manufacturers.
Some of the SMEs have emerged as excellent R&D and
Innovation Partners in developing special processes, instruments,
equipments and systems and to provide tools, jigs, fixtures,
software based design services and MRO services for equipments.
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SHARE HOLDING BY HAL & Notes

Military Aircraft Group & Aerospace Co. Ltd
(Consisting of HAL Nasik div, Aircraft & Aerospace
divisions at Bangalore and aircraft R&D Centres at
Bangalore & Nasik)

100%

Engines Group Co. Ltd
(consisting of Engine Div. Koraput, Engine Div.
Bangalore, Engine R&D )

100%

Commercial Transport Aircraft Co. Ltd
(Aircraft factory and R&D at Kanpur)

50%

Helicopter Group Co. Ltd
(Helicopter Div., Helicopter MRO, Rotary Wing
Research Development Centre

N1:Work-share by long term contract with large Private
sector for major structural assemblies, equipments /
systems, customization and Global Marketing.

100%

Avionics Group Co.
(Avionic Div. Korwa, Avionic div. Hyderabad,
SLRDC Hyderabad)

100%

Aircraft and Engine Accessories Group Co. Ltd
(HAL Lucknow division &
Systems and equipment R&D Centre)

≤50%

Disinvest50%

N2:N1+Form JV for commercial Helicopter with HAL
equity 50% &Set up Authorized Service Centres (MROs)
in Private
Sector.
N3:Long term strategic relations with SMEs & others in
Avionics for development & supply of equipments / subsystems – consider disinvestment later.
Disinvest ≥50% to Indian / Global partners and develop
business in domestic/global markets establish strategic coop with SMEs

Fig. 4 – HAL Holding & subsidiary companies
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military aircraft equipment requirement, a large number of private
business corporates have entered
aerospace manufacturing.
8
While investments in the PSUs are fully by the Government /
Public, a substantial part of investment in the private sector
industries is also from public, and Government owned financial
institutions. Competition between private sector corporates and
public sector will do more harm than good to both the parties
as these are not on a level playing ground. Optimum utilization
of such National assets / resources is import for our progress to
achieve success in ‘Make in India’ mission and to become global

players in aerospace technology and manufacturing. This is
achieved by synergizing resources and capabilities of the private
and public sector industries and SMES.
We cannot be a global player in isolation. We must establish
sustainable and mutually rewarding partnership with international
aerospace Industries. It is known that the latest technology
equipments are not available for license production. It is also our
experience that even when we choose aircraft of contemporary
design, a number of advance technology equipments, and
processes are excluded from ToT and License production. We
must consciously move from license production (Buy and Make) to
“Make in India” i.,e, jointly design and produce in India for India
and the Global market, with partners and to use the latest cutting
edge technologies in design/production and maintenance. An
affirmative National Policy and Action to ‘Buy Indian’ by MoD /
Govt. of India, Indian Armed forces, Indian industries and R&D
with appropriate incentives for foreign OEMs to become equity
partners is essential to achieve the same.
India has a growing market for civil and Military aircraft,
helicopters, engines and aerospace equipments / accessories.
India has a growing economy and industries. India can provide
cost effective infrastructure and support facilities. India has
an abundant supply of engineers and skilled technicians at
comparatively lower costs. It will be a ‘Win-win’ strategy for India
and our foreign OEM technology and investment partners to
establish mutually beneficial long term sustainable partnership
and develop and manufacture the next generation aircraft,
helicopters, UAVs and equipments.
Partnership with India’s SMEs and large Private Sector Industries
as well as Industry –R&D – Academic Institutional networking
and mission specific research programs to develop advanced
materials, process technologies, aerodynamics, structures, health
monitoring, inspection & QA techniques, advanced mission
equipments, embedded softwares, integration and the like should
be part of this strategy.

With Best Compliments From

Aerospace Engineers Increases
Foothold in India, Goes to U.S.
A

erospace Engineers has launched its new manufacturing
setup namely The Salem Aeropark LLC at Texas in U.S.A.
It has also opened a new office , Sabb Aerospace Engineers at
Bengaluru to extend their services with faster response to the
customers in and around Bengaluru.
Aerospace Engineers & Elastomeric Engineers, Salem, Tamil
Nadu is an AS9100C certified company. It is one among the
leading organizations in India for manufacturing of precision
aeronautical components under metallic and non metallic group.
This organization has been founded in 1988 to cater Aerospace
components manufacturing company in India and abroad. About
60 variety of rubber compounds are manufactured meeting the
global aviation standards and approved by global airworthiness.
The Inflatable Cockpit Seals are successfully developed for Kiran,
LCA, LCA Trainer, Su30MKI and IJT.
Aerospace Engineers has manufactured about 15,000 parts that
comply with global aviation requirements with rigorous quality
standards which are ratified by authorities. Centre for Military
Airworthiness Certification (CEMILAC) has accorded air worthy
clearance for 1124 products for use on aircraft, helicopters, missiles,
Civil Aviation and other systems including rubber components.
Also in Missile Projects like BrahMos, Akash, Agni, Prithvi and
Composite components for BrahMos, LRSAM missile for DRDL and
also for TAML.
Products of Aerospace Engineers include Lubricating oil pumps,
Fuel pumps, Dual pumps, Inflatable Cockpit Seals, Flameproof
Seals & Hoses, Oxygen hoses, EMI/EMC Shielding components,

Plastic Moulding Components, Composite components, ‘P’ Clips
and clamps, High pressure / Low pressure convoluted hoses, End
fittings and Connectors, Hose Assemblies, ‘O’ rings, Chords, Metal
Bonded Components, Vibration Isolators, etc.,
Customers of the company in India includes Hindustan
Aeronautics Ltd., Aeronautical Development Agency, Aeronautical
Development Establishment, Defence Research Development
Organisations, Defence Research Development Laboratories,
BrahMos Aerospace Pvt. Ltd., TATA Advanced Systems, TATA
Advanced Materials, Larsen & Toubro Ltd., UTC Aerospace,
Honeywell, Vikram Sarabhai Space Centre, Liquid Propulsion
Systems Centre, Indian Space Research Organisation.
Then there are the international customers like Wesco, Meggitt
Aerospace, Thomson Aerospace, Eaton, Wipro, Moog, Heico, GE,
Liebherr.
Aerospace Engineers have won many accolades. These include:
Ø 2001: Excellence in Aerospace Indigenisation from Society
of Indian Aerospace Technologies and Industries (SIATI) for
development of Canopy Seal hose for KIRAN Aircraft.
Ø 2007 – 2008: District level Best Industries Award by Chief
Minister of Tamilnadu.
Ø 2008 – 2009: State level Best Quality and Export Award by
Chief Minister of Tamilnadu.
Ø 2011: Excellence in Aerospace Indigenisation by SIATI for
Indigenous Development of Lubrication Oil pump for Helicopters.
Ø 2014: National Level Award for Defence Technology Absorption
by DRDO, awarded by Prime Minister of India.
Ø 2014: Excellence in Aerospace Indigenisation from SIATI for
the successful development of Canopy Seal hose for SUKHOI-30
Aircraft by Hon’ble Chief Minister of Karnataka.
Ø 2014: National Level “SAP BEST RUN AWARD ” and National
Level “Skotch Achiever Platinum Award 2015.

KANTHI
PRECISIONS PVT.LTD.,
PLOT NO.126 B, BOMMASANDRA INDL.AREA
HOSUR ROAD, BANGALORE - 560 099
Ph : 41658737 / 9343758731 Fax :41104907
E-mail: kanthiprecisions@yahoo.co.in
Contact Person:V.Jayaprakash- Director
Specialists In : Precisions CNC Milled Components, Precisions CNC Turned Components
Sub Aseemblies, 3 D Toolings, 3 D Aircraft Components, Machining of
Titanium Components,Titanium Compressor Blades for Aircraft Engines,
Cylindrical Cams, Aerospace Components
Using Latest licensed Unigraphics&Delcam CAD/CAM Software
Strokes of VMC : Starting from 500X500X400 to 1800X860X700
Weight Carrying Capacity : Up to 2.50 Tons
Also 4 Axis, 4½ Axis Capability available
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Aqua Flow
into Precision
Components

Carbon Solution–
Closer than they
appear

R.J.Giridharprasath
Joint Managing Partner, AQUAFLOW

A.Viswanathan
CEO, Lakshmi Carbons

I

t is common knowledge in the engineering industry that
machining of carbon, which is very hard and at the same time
very brittle, cannot easily be done. “Notwithstanding the criticality
involved in carbon machining, Lakshmi Carbonshave the necessary
know-how as well as the state-of-the-art machinery to undertake
any critical application”, says A. Viswanathan, Chief Executive of
Lakshmi Carbons, which is a specialized carbon product supplier
catering to the needs of a wide variety of industries like pump,
aerospace, thermal/wind/solar energy, textile and petroleum.
With more than 12 years’ experience , Lakshmi Carbons
understands the specific requirements of its customers and offers
competitive services.
Its products include thrust bearings, radial bearings, carbon seal
faces, mechanical sealing rings and seal packings. They are made
from 1) plain graphite, 2) special graphite for aircraft applications
and 3) resin/antimony/copper impregnated carbon. These
products have certain special features. They have high thermal
conductivity and low thermal expansion. Chemically inert and
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helping frictionless motion that helps saving energy, these carbon
products serve as nonpareil parts of machines significantly slowing
down their attrition rate. Specializing in mechanical seal faces and
sealing rings meant for aircraft engines, Lakshmi Carbons has
been an approved supplier ofHindustan Aeronautics Limited since
2013. It was adjudged by HAL during the Year of Quality-2013 as a
quality business partner.
The Quality Team members of the company are encouraged
to learn quality standards and issues from books, journals and
Internet, and also to hold discussions with external experts. To
ensure quality of the raw materials, the company has tie-ups
with reputable international suppliers. Strategically located in
the industrial city of Coimbatore, Tamil Nadu, India, near the
international airport with all the logistic advantages, Lakshmi
Carbons is committed to supply to its customers in time.
Quality, customer focus, openness, integrity and respect are the
declared core values of the company. “We promise only what we
expect to deliver and make only commitments we intend to keep”,
asserts Viswanathan.

A

qua Flow an ISO 9001: 2008 certified global precision
component manufacturing firm located in Coimbatore,
got empanelled as sourcing vendor for HAL in 2015. As the
integration of many precision components constitute an
aerospace vehicle, Aqua Flow is well geared up to involve in
the integration process by supplying precision components as
demanded in the aerospace.
Aqua Flow is an enviable spectrum in the precision
manufacturing space with decades of experience and state-ofthe-art technology coupled with top-notch and experienced
engineers focused on continuous improvement. The machine
shop is spread over 16500 Sq. ft with CNC Machines, Tending
Robots, CMM (Co-Ordinate Measuring Machines), Conventional
Machines, Special Purpose Machines and various measuring
equipment.

Behind Aqua Flow’s state-of-the-art facilities lies a team of expert
technicians and programmers dedicated toward conveying the
best possible results. Today, Aqua Flow specializes in complex
aerospace components, equipment manufacturing and large,
high-precision metal components for the diverse markets. Aqua
Flow supports a number of diverse markets including Aerospace,
Space & Satellite, Defence, Scientific Instruments, Medical and Oil
& Energy industry.
Its capabilities include investment casting, forging, sheet metal
fabrication, sand castings, shell mould, plastic injection moulding,
gravity & pressure die casting, heat treatments, surface coating,
plating, solid modelling capability and programming and tool
and die manufacturing. Aqua Flow’s facility boasts of a range of
composite production technologies, from prototyping equipment
to machine tooling to fabrication machinery.

167

Critical parts making THE

Saint-Go
Saint-Gobain
Seals

Saint-Gobain
Seals
Saint-Gobain
Seals
Leadin
Critical parts
making THE
differenc
Saint-Gobain
Seals
Critical
ma
Saint-Gobainparts
Seals aerospa
Critical parts making THE difference

Sealing and Material Solutions
for the Aerospace Industry Critical parts making THE difference
Leading polymer
the way inso
Critical parts making
THE
differenc
aerospace sealing and
S

aint-Gobain Performance Plastics
with over five decades of sealing
expertise can provide you the most
advanced design, custom built and
reliable sealing solutions for your
demanding
aerospace
industry
requirements.

As the world leader in spring
energized PTFE seals, we bring
you the advantages of the latest
production technology and innovative
solutions to your most critical sealing
applications.
Customers around
the world count on OmniSeal® PTFE
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seals,

OmniLip™ and Dynalip™ rotary lip
seals, OmniFlex™, Rulon® and Meldin®

trade marks for dependable and trouble-free
operation. Saint-Gobain Seals offers virtually
limitless seal sizes and a huge selection of
engineered materials.

Product Lines

Products
Spring Energized
Seals

PTFE Rotary Shaft
Seals

High Performance
Fluoropolymer
Compound

•

Temperatures from -268°C (-450°F) to + 316°C
(+600°F).

•

Pressure: Vacuum up to 3448 bar (50,000 psi).

•

Low and controlled friction.

•

Broad chemical resistance.

•

Broad chemical and temperature resistance range.

•

Shaft speeds up to 30m/s (5905 fpm).

•

Pressure up to 35bar (508psi).

•

Temperature from -268 Deg C to 316 Deg C

•

Low Friction, high wear life, broad chemical resistance.
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Main Features

•

Temperature from cryogenic through to 316Grindwell
Deg C,
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Norton Limited
Performance Plastics Business
Superior strength and rigidity combined withDevanahalli
self-lubriRoad, Off Old Madras Road,
cating properties .
Bangalore – 560049, India
Ph No: 91-80-3097 8888
www.seals.saint-gobain.com
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Grindwell Norton Limited
Performance Plastics Business
Devanahalli Road, Off Old Madras Road,
Bangalore – 560049, India
Ph No: 91-80-3097 8888
www.seals.saint-gobain.com
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HAL and SIATI:
Bonding the Industry
T

he aerospace activities in India had always surrounded with
Hindustan Aeronautics, the first aircraft factory of India. Even
though few aircraft were designed and manufactured by HAL, the
country’s needs particularly of Indian Air Force were mainly met by
imports. Later HAL started licence production of these aircrafts.
The year 1990 is very important for the Indian Aerospace as in that
year Dr Arunachalam, Scientific Advisor to Defense Minister and
secretary to Government of India initiated the development of a Light
Combat Aircraft (LCA) for India. As at that time only HAL was the major
aerospace company, they were involved in the project along with the
new establishment Aeronautical Development Agency (ADA).
HAL vendor base at that time was mainly to meet the spares
requirement of the existing aircrafts under production or repair.
A thought has occurred that there is a real requirement of
developing components, equipment, systems for enhancing the
indigenous content and self reliance for aircraft and helicopter being
manufactured by HAL.
The idea of having an organization for industries complimentary
to Aeronautical Society of India was mooted by Dr C.G.Krishnadas
Nair. On receiving the National Aeronautical Prize (constituted by
Aeronautical Society of India, Aeronautics R&D Board, Ministry
of Defence) for outstanding fundamental and applied work in
Aeronautical Science & Technology, Dr Krishnadas Nair set apart
the cash prize received for the promotion of SIATI (Society of Indian
Aerospace Technologies and Industries). After discussion with a
number of his colleagues in the Aerospace industry, and R&D, ISRO,
SIATI was formed in 1991 to give focused attention and promote
participation of industries including SMEs in the indigenous

development of components, structures, instruments, equipments
and systems.
SIATI is managed by a Council with nominated members from
major government aerospace and defense industries/ organizations,
including HAL, ISRO, DRDO & NAL, military and civil certifying
agencies (DGCA, CEMILAC, DGAQA) and members from the private
sector industries.
HAL’s participation in SIATI as its council member has given a strong
backing to its growth and brought popularity among industries.
Starting with Dr C.R Ramanujachar, then General Manager D&D
in 1991, Shri B Haridas, Shri Ashok Baweja, Shri MS Nadgir, Shri NC
Agarwal and Shri T Suvarnaraju, currently Chairman, HAL actively
participated in the functions and growth of SIATI. Shri Kaveri
Ranganathan, CEO, Bangalore Complex and Shri S.Murali, GM
Customer support are members in the current council of SIATI.
It was always a point to debate and discuss how to increase the
aerospace capability and capacity in Indian industries. SIATI has
taken its first task to harness the potentials and bringing larger
numbers of private industries into Aerospace by creating suitable
ambience, awareness of and arranging training for technology,
knowledge and skills along with HAL, ISRO, DRDO opportunities.
The industry participation in the aerospace programme has given
the indigenisation programme a big boost. SIATI has taken several
delegations, organized participation in seminars, Air Shows and
exhibitions, B2B meetings between SIATI members and international
OEMs for developing mutually rewarding collaborations.
SIATI encouraged small and medium industry to actively engage
in aerospace, R&D and Manufacture and brought about awareness
by Seminars and participation in Exhibitions and Air Shows. It

HIGH PERFORMANCE RUGGED SYSTEMS
FOR MISSION CRITICAL APPLICATIONS

Solid State Flight Data Recorder
for Su-30MKI

Software Integration Rig for Display and Mission Computer

VME64X Single Board Computer

Antenna Control System for
3D Tactical Control Radar

Antenna control System for 1.8m
Mobile Communication Unit

Antenna Control Servo System for
32m Deep Space Network Antenna
of Chandrayaan-1 Mission

Design, Development and Manufacturing of Indigenous
• Airborne Electronic Systems (LRU)
• Ground Support Systems (ATE, SIR, ‘I’ level, ’O’ level)
• Antenna Control Systems (Radar, Communication Antenna)
• Data Milking & Analysis Tools

Felicitating Shri T Suvarnaraju, Chairman and Managing Director , HAL by SIATI. Prof . Roddam Narasimha, Dr.C.G.Krishnadas Nair,
President, SIATI, Air Cmde. (Retd) Joseph Varkey,Secretary General, also seen.

170

171

became a forum through which the aerospace private sector could
communicate with Defence PSU like HAL ISRO, DRDO and other
Government agencies like CEMILAC, DGCA etc.
SIATI instituted
awards for the ‘Excellence in Indigenous
Development’ of aerospace materials consumables, components,
equipment and systems during its annual function to selected
industries. These awards have given a big boost to the indigenization
programmes. SIATI works very closely with HAL to promote
indigenization in all HAL production centers.
The last two decades saw a very large number of development
and several programmes have taken shape in HAL, like Advanced
Light Helicopter, the Intermediate Jet Trainer, the DARIN II upgrade
of the Jaguar, the Light Attack Helicopter and the launch of the Light
Observation Helicopter.
The design and development and production of ALH and LCA
is the greatest glory of HAL in the recent times. Behind all these a
large number of SIATI member industries done their creditable bits
in design, supply of components, equipment and systems and they
have emerged as R&D / innovation and cost effective reliable supply

chain partners for HAL, ISRO, DRDO and India’s growing aerospace
projects.
SIATI with the support from HAL, DRDO, ISRO and other
aerospace organisations established International Institute of
Aerospace
Engineering
and Management (IIAEM)
in
collaboration
with
Jain
University.
IIAEM
have aerospace specific
graduate and post graduate
programmes
and
also
conducts short courses for
the working engineers.
SIATI has also instituted
gold medals / scholarships
for B-Tech / M-Tech in
Aerospace
Engineering
and plans to institute
Wg Cdr(Retd) Venugopal Menon
scholarships.
Senior Executive Officer, SIATI

Solutions for Aerospace Industry
from Thermo Scientiﬁc

W

e are proud to be associated
with Hindustan Aeronautics Limited
(HAL), the flagship Aerospace
th
organization of India in its 75 year of celebrations.
Through Aeromag we would like to highlight key
offerings of Thermo Fisher Scientific to Indian
Aerospace and Defence Industry and its
stakeholders. Thermo Fisher Scientific is a leading
solutions provider across various industries like
Metals, Cement, Environmental testing, Pharma
through leading edge analytical techniques. We help
our customer make the world Healthier, Cleaner &
Safer. We have been operating in India for past 15
years located across 42 sites in India. We operate out
of 16 offices, 14 distribution centres, 7 application
labs, more than 400 channel partners and most
importantly more than 900 customer facing
employees.
In order to keep it simple and comprehensible we
outline below challenges faced in this industry and
solutions that my team can provide. Our solutions
cover technology platforms like Optical Emission
spectroscopy (OES), Portable/Handheld XRF,
Radiation Monitoring systems.
Feel free to reach out to us.
CHALLENGE: To keep critical inclusions under very
tight control for primary metal producers, processors
& central labs production. Increased the value of the
steel, but most often inclusions signify quality
problems and costs
SOLUTION: The ability
of OES to identify and
quantify the most
probable non-metallic
inclusions have to the
steel chemists/
metallurgists to achieve
cleanliness of the
metals cost effectively
and reliably.
TECHNOLOGY
PLATFORM & BRAND:
ARL Optical Emission
Spectrometry and Metals Analysis Arc/Spark Optical
Emission Spectrometry (OES) is one of the most
established and most commonly used analytical
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techniques for the analysis of pure metals and its
alloys. It is surely the preferred technique of choice
for the primary metal producers, processors & central
labs due to its speed of analysis, multi-element
capability and high precision for expensive elements
and automated laboratory solutions enabling high
productivity & stringent quality control. Analytical
performance of critical alloying elements plays an
important factor in deciding various parameters of
the metals as well as light elements such as C, N and
O has been significantly improved to meet the
industry expectations to produce ultra-clean steels.
Also various improvements are made on pure
Magnesium & Magnesium based alloys which are
crucial for aero space industries along with other
pure metals & precious metals. Over the years, OES
has proved itself to be an economically attractive
solution even for the smaller foundries, metal
processors and recyclers thanks to the development
of simpler, faster and “analytically good enough”
instruments. Integrating all these advances and with
the help of latest technological development in this
area, we are confident to take the Optical Emission to
the next level of its capabilities covering from simple
to most demanding analytical needs. Non-metallic
inclusions are of considerable importance for the
steel industry due to the dramatic influence that even
small amounts of them may have on properties of the
metal (mechanical and others) or on the production
process itself.
CHALLENGE: Any environment or situation where
personnel are exposed to radiation.
SOLUTION & TECHNOLOGY PLATFORM: Thermo
Scientific Personal Radiation Dosimeters, for rapid
analysis and remediation.
PRODUCTS: TLD Material, TLD Reader, Electronic
Personal dosimeter
BRANDS: EPD Mk2* Electronic Personal
Dosimeters, Harshaw TLD Models
CHALLENGE: Misidentifying metal hurts your brand
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and your bottom line. Minimize stress with right
Nickel composition.
SOLUTION: Thermo Scientific Handheld XRF
Analyzers can instantly verify the quality and
composition of metals at the point of delivery, on the
production line, or at finished product inspection
points. Wrong or out-of-specification alloy grades
can lead to potentially catastrophic equipment
failures.
TECH PLATFORM:
Portable X-Ray
Fluorescence
BRANDS: Thermo Scientific
Niton XL5
Metal manufacturing and
processing requires
precision at the elemental
level, but with globalized
trade in scrap metal, the rise
in counterfeit metals, and the possibility of inaccurate
material test reports (MTRs), all participants in the
metal industry—suppliers, distributors, inspectors
and industrial consumers—are at risk of alloy mixups. Misidentifying metal hurts your brand and your
bottom line. Wrong or out-of-specification alloy
grades can lead to potentially catastrophic
equipment failures, a well-known issue in the refining
and aerospace industries. Thermo Scientific™
Niton™ portable XRF analyzers play an important
role in any industry where positive material
identification and elemental chemistry are critical.
With lab-quality results delivered in seconds rather
than the days or weeks it can take for a traditional
testing laboratory, production delays can be avoided,
safety compliance achieved, and customer
expectations met. Handheld XRF analyzers can
instantly verify the quality and composition of metals
at the point of delivery, on the production line, or at
finished product inspection points.

CHALLENGE: Testing of engine
coolant, Metal Speciation for Iron
Chromium, Air-water, and engine
coolant testing
SOLUTION: Estimations of Anions and Cations for
engine coolant testing, Metal speciation, Air & water
testing. UV-Vis with post column can do the
transition elements along with Iron, Chromium and
Arsenic speciation.
TECH PLATFORM: Ion Chromatography. The
combined method of Ion Chromatography –
Inductively Coupled Plasma Mass Spectroscopy (ICICP-MS) allows industries to separate and quantify
the different chemical forms each element .IC system
controlled by Chromeleon. It’s the Most recognize
and well accepted industry standard
chromatography Software for regulatory
environment.
BRAND NAMES: Thermo Scientific ICS 900,
ICS1100, ICS 1600, ICS 2100, ICS 4000, ICS 5000+

CHALLENGE: Maintaining Carbon black rubbers
(CBRs) reinforcing materials used in tires and other

Contacts:
Thermo Fisher Scientific India Pvt. Ltd.
403 - 404, Delphi - B wing
Hiranandani Gardens Powai
Andheri (E), Mumbai -400076
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Helicopter
Complex:

heavy-wear applications. The material conducts heat
effectively away from the tread, extending tire life.
SOLUTION: Carbon Black Analysis Using FT-IR with
Germanium and Diamond ATR to see study results,
including sample spectra from diamond and Ge ATR
crystals, which clearly demonstrate the benefit of Ge
ATR in the analysis of CBRs
TECH PLATFORM: FT-IR Spectrometer with ATR
BRANDS: Thermo Scientific Nicolet iS5, Thermo
Scientific Nicolet iS10, Thermo Scientific Nicolet
i S 5 0 C a r b o n b l a c k s p ro v i d e p i g m e n t a t i o n ,
conductivity, and UV protection
for a number of coating
applications

Tel.: +91 22 6716 2200
Fax No.: +91 22 6716 2244
Toll Free No.: 1800 22 8374
E-mail: ininfo@thermofisher.com
Website: www.thermoscientific.com
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Rising on
Rotary Wings
V.Sadagopan
CEO, Helicopter Complex, HAL

T

he Helicopter Division of Hindustan Aeronautics was
established in 1962 as a part of its Bangalore Complex for
manufacture of Chetak Helicopters under license from SUD
Aviation, France. This Division was also responsible for repair and
overhaul of these helicopters and to provide product support to
the customers.
A team for the design and development of helicopters was
set up in 1970 in consonance with the recommendations of the
Aeronautics Committee as a part of Helicopter Division. Separate
Helicopter Design Bureau, currently known as Rotary Wing
Research and Design Centre, was formed in 1982. This Design
Bureau was placed under Director (Design).
HAL took up indigenous design and development of an Advanced
Light Helicopter (ALH) in 1984. Production of these helicopters
was taken up in the Helicopter Division in 1998. In order to provide
a close interaction between design and production groups on
this major indigenous D&D project, Helicopter Division was also
brought under the control of Director (D&D).
Over the years, Helicopter Division has produced 355 Chetak
helicopters, 276 Cheetah helicopters, 15 Cheetal helicopters and
205 Dhruv helicopters (ALH) till end of November, 2015.
Considering the need for ramping up the production of ALH and
focused attention required for Repair / Overhaul (ROH) & product
support of helicopters in service, it was decided to segregate the
manufacturing and overhaul activities into different production
divisions. Two ROH Divisions, one at Barrackpore for Cheetah
/ Chetak, and the second at Bangalore for ALH were accordingly
formed. For manufacture of composite parts extensively used in
the ALH, a separate division was formed in 2007.

A forecast for helicopter business (both manufacture and ROH)
made in 2007-08 indicated an increase from Rs.700 crores in 200708 to Rs. 2000 crores by 2012, and Rs.4000 crores by 2017. This is
likely to grow to Rs 8000 crores by 2022. It is envisaged, helicopter
business could turn out to be about 30% of HAL business volume
in the next decade.
In 2007, helicopter business was under Director (Design &
Development). With Design and Development activities of HAL
on the increase and, with significant increase in the helicopter
design, manufacturing and overhaul activities, it was considered
prudent to create a complex for Design & Development of fixed
wing aircraft and a separate complex for helicopter business.
With the acceptance of the enlarging business by the DPE,
Helicopter Complex was formed.
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The mandate of the Helicopter Complex encompassed,
a. Production, Repair-overhaul of Chetak, Cheetah, Cheetal & ALH Dhruv Utility
helicopters as well as future developed helicopters.
b. Design & development of Weaponised version of ALH Dhruv, Light Combat
Helicopter(LCH), Light Utility helicopter(LUH) and the Indian Medium Range
Helicopters(IMRH)
The Weaponised version of Dhruv ALH has completed its development and since
been certified. Presently, Chetak, Cheetah, Cheetal and ALH Dhruv utility version as
well as Weaponised version of the Dhruv ALH helicopters are in full production.
HAL has already embarked on the design & development programme for the Light
Combat Helicopter (LCH) and the Light Utility Helicopter (LUH) to meet the immediate
needs of the defence services. The design & development of the Indian Medium Range
Helicopter (IMRH) would follow soon.
The basic version of the LCH has completed its trials and is ready. The weapon
trials are under progress and are scheduled to be completed in the next six months.
Production of LCH is being launched in the current year.
Chetak, Cheetah, Cheetal, Dhruv as well the LCH are planned to be produced in the
existing plants while a new integrated Greenfield complex is planned for production as
well as ROH of the LUH, IMRH. This would be located at Tumkur, Karnataka. Civil works
for the complex has commenced and the plant would commence operations in 2018.
Based on the recommendations of the Chaturvedi Committee appointed Government
of India for re-organization of public sector undertakings, certain changes in the
administrative structure of the HAL has been implemented since the year 2014. In the
reorganized structure, the Rotary Wing Research & Development Centre (RWR&DC) has
been brought under a new Director- Director (engineering & D&D). With this, further
development of helicopter projects would be looked after by him.
Dhruv has been the flag ship product of HAL and the performance of the helicopter
is highly encouraging. Indian defence services, have deployed these helicopters from
highest Himalayan heights to Rajasthan deserts to operations at sea. Indian defence
services placed the biggest order for supply of 159 Dhruv ALH helicopters in 2007 and
the deliveries of the same would be completed in 2016. This has also given hopes for
the services to plan for more acquisitions in the coming 5 year plans.
Seventy Percent of the Dhruv helicopter structure is built on the composites. These
are basically manufactured by the Composites Manufacturing Division of the HAL.
Composites are used for structural and dynamic components. Since 2012, the power
plant of the Dhruv ALH Helicopters, Shakti engines are produced in India.
HAL has also been able to export the Dhruv ALH in the last decade. Helicopters
have been built in VIP versions as well as in scientific versions to meet the customers’
requirements. Dhruv is the only helicopter in its class which can take and land at
altitudes of 6 km at the extreme high temperature conditions with unmatched payload
of more than 3 troop or equivalent. The Dhruv programme brought rotary wind
technologies and the learning associated with them to this country. One of the most
important learning of the Dhruv programme was in the field of composites.
As envisaged in 2007, helicopter business of HAL has increased from 6% of HAL’s total
business to 15 percent in the current year. This is expected to grow to 25 % over the
next 5 years. HAL will be matching the global leaders in the helicopter business at one
time. We are gearing up to meet these challenges. By 2022, HAL will have exclusive
manufacturing lines for 3.3 ton, 5.5 Ton as well as the 10-12 Ton category helicopters
with production schedule compressed to deliver around 100 Helicopters annually. We
see homeland security and policing as an area HAL will be looking closely for supply of
future helicopters. HAL will also enter the Rotary Wing UAVs in future.
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Dr. A.K.Mishra
Director - Finance, HAL

Kaveri Renganathan
CEO, Bangalore Complex, HAL
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