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CERTIFICATION OF INDIGENOUS 
MILITARY MATERIALS

 Joginder Kumar, 
Director, PP& FOL

HQrs DGAQA

Introduction

Manufacturing of defence products requires 
variety of raw materials out of which certain 
materials are critical and strategic in nature. 
It is estimated that the current total annual 
import of military materials is Rs. 14,000 
Crores (approx). With 20% CAGR, it is expected 
to grow to Rs. 35,000 Crores (approx.) by 2026. 
In order to achieve substantive self–reliance 
in defence manufacturing, there is a need to 
reduce dependence on import for critical and 
strategic raw materials and also to encourage 
domestic raw material manufacturing through 
policy / procedural interventions. Considering 
the importance of critical & strategic materials 
and the need for indigenization, a Task Force 
was constituted under the chairmanship of 
Additional Secretary (Defence Production) 
to prepare a roadmap and implementation 
framework for rapid indigenization of critical & 
strategic materials. 

Majority of the strategic & critical materials 
are being imported due to various reasons 
such as lack of indigenous capability (viz 
lack of expertise, experience and adequate 
infrastructure), issues in certification of 
defence equipment manufactured with 
indigenously developed materials, lack of 
adequate testing facilities for critical materials 
for defence applications, restrictions in the use 
of indigenously developed materials in foreign 
designed defence equipment, etc.

In order to examine the above factors in 
an effective and time-efficient manner and 
to suggest actionable interventions, four 

sub-groups were constituted within the 
Task Force to: (a) carry out demand supply 
analysis of all entities within the country 
and  identify the main materials (material 
classes) that form the bulk of the import of 
strategic materials today [sub-group 1], (b) 
look at issues related to certification [sub-
group 2], (c) ascertain infrastructure related 
to research, development and testing of raw 
materials in the country [sub-group 3], and 
(d) ascertain existing policy provisions as well 
as to examine proposals/recommendations 
made by stakeholders, including industry 
representatives, to facilitate indigenization 
of raw materials [sub-group 4].  Initially, the 
different sub-groups worked individually 
to collect and collate the basic information 
relevant to the respective sub-groups and to 
formulate draft reports in alignment with their 
respective charters.  Subsequently, a series of 
extensive deliberations were held amongst 
the lead members of the various sub-groups 
as well as with the full task force in order to 
combine the individual draft reports into 
one main document that presents the major 
hurdles to indigenization today and propose 
actionable recommendations.

Classification

Materials used for military requirement can be 
classified based on its end application as:

Critical: Failure endangers the safety of the 
aircraft or crew or at least results in aborting 
the aircraft mission. Critical is further classified 
into “Flight critical” & “Mission critical”.
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Non-Critical: Failure does not endanger the 
safety of the aircraft or crew nor does it result 
in aborting the mission.

Therefore, approach to certification including 
testing requirement depends upon the 
criticality of the component which is made from 
the material/s. Definitions and Certification / 
QA Organisational Structure.

Formation of Sub-committee

The sub-committee was constituted under 
the chairmanship of DG,AQA  alongwith 
CEMILAC to look into existing procedures for 
certification / approval of materials and make 
recommendations to address the issue raised 
by stakeholders and Indian Industry. 

Key Challenges faced by Sub-Comittee in 
achieving 100% indigenization of military 
materials in the country

Even though the capabilities to manufacture 
many military materials, are available in the 
country, there are few challenges in achieving 
100% indigenization of raw materials. Such as: 

•	 Restriction in the use of indigenously 
developed materials in foreign designed 
defence equipment.

•	 Critical and Strategic raw materials are 
controlled by OEM’s approved foreign 
vendors / international suppliers.

•	 Issues related to certification of 
defence equipment manufactured with 
indigenously developed materials.

•	 Issues related to warranty of defence 
equipment manufactured with 
indigenously developed materials.

•	 Sourcing of materials from traders by 
DPSUs / Private Sector due to cost and 
volume factor. 

•	 Non utilization of existing knowledge and 
capabilities amongst various academic 
institutions, R & D centers and industry. 
(Knowledge domain)

•	 Lack of adequate testing facilities for 
critical materials for defence applications 
and long lead time for testing of materials 
wherever facilities are available.

•	 Import of materials for items produced 
indigenously for supplies under offset 
obligations.

Certification of Indigenous Military Materials

The important issues raised by the Industry and 
stakeholders . The subgroup deliberated on 
the issues and recommended for simplification 
of certain processes specially related to batch 
requirements for certifications, prescribing 
timelines for processes, acceptance criteria, 
etc. The recommendations of sub-group are 
given as under:-

Sl. No. Issue raised & Recommendations Timeline

1. Time bound and focused certification process including fast track 
methodology.

Timelines for finalization of QTP/ATP by respective certification 
agency/QA agency suggested. Concurrent development-cum-
certification approach can be followed that can reduce substantial 
time.

Issue of QTP  
2-3 months & 
ATP-01 month
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2. Reduction in number of batch/heat/melt for non critical material, 
instead of three batches / heats / melts for certification purpose.

For non-critical materials, single batch/lot/heat (insteatd of 3) is 
recommended to obtain  certification / provisional clearance from 
CEMILAC/DGAQA/DGQA. Suitable amendment can be incorporated 
in Qualification Test Schedule (QTS) accordingly. 

I m m e d i a t e l y 
on approval of 
Recommendation

3. Indigenously developed material should be accepted based on 
CoC on simillar lines as  being done for imported material.

Main contractor can accept material on CoC or utilize TPIs  as per 
approved BOM post certification  based on criticality of the material.

-do-

4. Large quantity of material is required for development & 
certification purpose (viz 3 batches ) I.e15-20 tons which is not 
economical 

Small pilot test Batches can be prepared for development/ 
certification purpose for freezing of process parameters.Actual 
production batches can thereafter be scaled up based on approved 
process & certification.

-do-

5. Certification agencies should coordinate for development/ 
certification of materials without insisting on contract / supply 
order.

Development of material without firm order from user / services 
can be taken up by the firm under the MOD/DDP Export Promotion 
Scheme. Based on successful development, certification can be 
issued by respective agencies.

Issue already 
resolved and 
implemented

All the subgroups submitted formulated 
draft reports and subsequently a series of 
extensive deliberation were held amongst 
the lead members of various sub groups and 
a combned report was prepared to present 

major hurdles to indigenization today and 
proposed actiopnable recommendations were 
submitted to Hon’ble RM at Def-Expo 2022 
and same was approved.

About the Author: Shri Joginder Kumar, Director is posted at HQrs DGAQA 
(PP& FOL), New Delhi and joined DAQAS service in  April 2001

fopkj %

xq.koÙkk esa djsa lq/kkj]méfr dk cusa vk/kkj A
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SUPER ALLOY
“GAIN FOR METALLURGIST ; 
PAIN FOR MACHINIST” Sanjay Gaur

Dy Director (Armt) 
HQrs DGAQA

The Reliability of a product or equipment 
depends on the Quality and robustness of the 
design.  The Mechanical Design plays a crucial 
role in correctly designing the framework 
of a product and the structure of the 
component to achieve the desired objective. 
The understanding of applied stresses/
Force, understanding of Suitable material 
and understanding of suitable manufacturing 
technology are the critical factors which can 
impact the Design of the product. The choice 
of Material plays an important role during 
the entire design process. At the early design 
stage, the right selection of material has direct 
impact on the achievement of the expected 
results for design validation. Hence, material 
selection is crucial to a successful engineering 
design process. The Choice of material affects 
the quality & reliability of the element and 
establishes a relationship between the 
endurance of a structure as well as the 
technical/operational aspects of the design.

As we are aware that aerospace industry 
is incredibly demanding, both in terms of 
stringent quality requirements and ever 
changing performance needs. To cater this, it 
requires the highest standards of equipments, 
parts, components and design which are 
durable/reliable throughout the entire life 
cycle in the most severe environment. The 
Material with specific strength and factor of 
safety is inherent part of the robust design for 
Aerospace System.

The ever increasing growth of aviation sector 
especially the supersonic fighter aircrafts and 
inter-continental ballistic missiles (ICBMs) 
has increased the demand for materials that 

have excellent mechanical and chemical 
characteristics along with high temperature 
strength resistance in comparison to originally 
employed various types of steels in jet engine 
applications. The characteristics requirements 
for the aerospace material are very-very 
peculiar in nature, because of frequently varying 
operational, environmental & Aerodynamic 
loads. It is mandatory to understand the 
various specific characteristics of aerospace 
material so that it is able to meet the stringent 
design requirement of the ever dynamic 
aviation sector. The followings main specific 
requirements for aerospace requirements are 
mentioned for understanding at glance:

�� High Strength to Weight ratio

�� High strength at elevated temperature

�� Resistance to chemical degradation

�� High Wear resistance

�� Non corrosive

�� High resistance to mechanical and thermal 
fatigue.

�� High resistance to mechanical and thermal 
shock.
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�� High resistance to creep and erosion at 
elevated temperatures.

In order to achieve these high functional 
performance quality parameters, the material 
researcher have developed the various robust 
material. The developed materials, such 
as heat-treated steels, Ti-alloys, Nimonic 
super alloys, new ceramics, metal matrix 
composites, silicon infiltrated carbide (SiSiC), 
Sialon, aluminium oxide-titanium carbide etc. 
are usually employed in manufacturing of 
the components for aerospace application.  
Because these materials posses unique 
combination of properties like high strength at 
elevated temperature, resistance to chemical 
degradation, wear resistance and low thermal 
diffusivity etc are normally referred to as super 
alloy.  In the Aerospace industry Nickle based, 
Cobalt Based and Titanium based alloys are 
used. These alloys are most complex and are 
widely used in the hotter section of aero engine 
of aerospace vehicle in the form of turbine 
blades, compressor blades and liners etc. The 
development of super alloy has solved the 
pressing demands for durability and strength in 
machine and system for Aerospace application 
that were barely imaginable a hundred years 
ago. Super alloys have helped us conquer air 
and space, plumb the depth of the earth and 
ocean and has addressed the other challenges 
evolved during the innovation and discovery of 
modern life.

However ability of these materials to 
maintain and retain their properties at 
elevated temperatures severely hinders its 
machinability and poses a greater challenge 
to the manufacturing engineers in the form 
of frequent failure of the tools, production of 
inaccurate geometry and poor surface finish 
etc. Such materials are referred as difficult-to-
cut/difficult-to-machine or advanced materials

In conventional machining methods, the 
materials are removed from work piece by 
shearing in the form of chips which generate 
huge amount of heat at the interface of cutting 

edge of tool and work piece. Especially the 
advanced materials are inherited with the 
characteristics of low thermal diffusivity which 
does not allow to dissipate the generated 
heat in work piece in efficient manner rather 
it dissipates to cutting tool at faster rate. This 
results into the softening of cutting tools and 
thereby significantly reduces the strength 
and hardness of the cutting tool materials. To 
overcome of the softening related problems 
of the tool materials, tools made of ultra 
hard materials such as cubic boron nitride 
(CBN) and polycrystalline diamond (PCD) etc. 
have been used. Also many added machining 
techniques such as taper turning, self propelled 
rotary tooling (SPART), high pressure coolant 
supply, minimum quantity lubrication (MQL), 
cryogenic machining, plasma and laser assisted 
machining are used . But the challenges for 
efficient, cheaper and reliable machining 
process still remain unfulfilled. Some of the 
difficulties faced by the machinist in machining 
of these difficult materials are as follows:

Frequent Tool failure due to poor heat 
conductivity. 

�� Difficult to machine because of their high 
hardness. 

�� Difficult to make intricate shapes in these 
materials. 

�� Difficult to make channel/cylindrical hole 
of miniature diameter in complex units 

�� Deformation of tool due high hardness. 

�� Poor surface finish and machining 
accuracy. 

�� Wear on the tool materials results from 
combination of dissolution /diffusion and 
attrition process. 

�� Localization of shear stress on cutting tool 
due to high dynamic shear strength. 

�� Notch formation at cutting tool due 
production of abrasive saw tooth. 
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�� Rapid work hardening during machining 
especially in Ni-alloy. 

�� Abrasion based tool failure due to 
presence of abrasive carbides in Ni-alloys. 

�� Localization of temperature due to low 
thermal diffusivity. 

�� Welding of the work piece to the cutting 
tool edge resulting in poor surface finish. 

�� Reaction of the cutting tool with work 
piece at elevated temperature, resulting 
in accelerated tool wear. 

To address the difficulties faced in machining 
difficult to machine materials by conventional 
machining processes, researchers have 
developed non-conventional machining 
processes which have eased out the 
machining difficulties to some extent. These 
non conventional machining processes are 
also known as Advanced Machining Processes 
(AMPs). Some of these AMPs are: Chemical 
Machining Processes, Ultrasonic Machining 
Processes, Electrical Discharge Machining, 
Beam Machining Processes (Laser Beam, 
Electron Beam, Plasma Beam & Ion Beam), 
Electro Chemical Machining, and Jet Machining 
Processes etc. which are extensively being used 
in machining of advanced material in general 
and aerospace components in particular. Some 
of the advantages of the AMPs are:-

�� Ease in Machining even with complex/
intricate shapes and inaccessible areas 

�� Better surface integrity and high surface 
finishing. 

�� Precision & Ultra precision Machining 
(Micro & Nano Machining). 

�� Higher volumetric material removal rate 

�� With Adaptive control leading to 
unmanned and automated factories. 

About the Author: Shri Sanjay Gaur, Dy. Director (Armament) is posted at HQrs New Delhi 
and joined DAQAS Service in Aug 2009.

�� Computer control of process result in 
better performance, higher reliability, 
better repeatability and higher accuracy.

�� Drilling of holes with High Aspect ratio 

�� Material removal take places in the form 
of atoms/molecules or in group of these 

In spite of all the efforts made to machine 
advanced material, still the challenges are not 
over especially for the machining of Super 
alloys such as Ni-alloy and Ti-alloy. Ni-alloys 
and Ti-alloys are extensively used in hotter 
section of Aero Engine of aerospace vehicle in 
the form of turbine blades, compressor blades 
and liners etc. because they are able to meet 
the characteristic requirements of aerospace 
materials such as high strength to weight ratio, 
high strength at elevated temperature, creep 
resistance at high temperature, resistance to 
chemical degradation, high wear resistance 
and non corrosiveness, low modulus of 
elasticity, composite compatibility etc.

The never ending quest of metallurgist for high 
strength robust material to cater the stringent 
design requirements for aviation sector has led 
to development of the various super alloys. 
The Materials have been developed to meet 
the challenges of ever increasing demand of 
high temperature resistance, light in weight 
along with enhanced strength of materials, but 
the challenges for machining of these difficult 
to machine material stills remains a concern 
for the manufacturer. Although the Advance 
Machining Process have been able to ease out 
the difficulties faced by the machinist to some 
extent but the challenges for efficient, cheaper 
and reliable machining process still remain 
unfulfilled. There is need for comprehensive 
research and innovation for developing the 
advance machining processes which are 
economical, efficient, reliable, environment 
friendly and most importantly with ease in 
machining for the machinist.
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rduhdh dkedkt esa fgUnh Hkk"kk dk 

ç;ksx ,oE‌k~ dfBukbZ 
fot; euknqyh

lgk;d funs'kd ¼jktHkk"kk½
dk;kZy; vij egkfuns'kd ¼nf{k.k {ks=½

ç;ksx 

gekjs nSfud thou esa ç'kklfud ,oa i=dkfjrk 
ds {ks= esa O;ogkj gksus okys Hkk"kk :i dks ge 
ç;kstuewyd fganh dgrs gSaA tSls ge vius nSfud 
thou esa vius lxs lacaf/k;ksa ;k fe=ksa dks i= fy[krs 
gSa] bZ&esy ds }kjk lekpkj Hkstrs gSa] O;fäxr ;k 
laLFkkxr i=kpkj] lapkj ds ek/;eksa] dk;kZy;ksa ,oa 
fofHkUu vuqla/kku laLFkkuksa esa O;ogkj fd, tkus 
okys fganh Hkk"kk] vFkkZr thou dh fofo/k fof'k"V 
vko';drkvksa dh iwfrZ ds fy, mi;ksx esa ykbZ 
tkusokyh Hkk"kkA

lkekU; fganh dk ç;ksx çR;sd fganh Hkk"kh djrk 
gS vkSj nwljh Hkk"kk ds rkSj ij fganh lh[kusokys Hkh  
bl #i dh tkudkjh igys çkIr djrs gSaA fdarq 
fo'ks"k lanHkksaZ ds fy, mfpr fganh 'kSyh lkekU; fganh 
'kSyh ls fHkUu çdkj dh gksrh gS vkSj fganh Hkk"kh dks 
Hkh ;g fganh 'kSyh fo'ks"k ç;RuiwoZd lh[kuk iMrh 
gSA mnkgj.k ds fy, dk;kZy; fganh] cSad fganh]  
okf.kT;&O;kikj dh fganh vkSj oSKkfud ,oa rdukdh 
ds vuqla/kku esa ç;qä fganhA

rduhdh dkedkt esa ç;ksx 

fganh ds oSKkfud o rduhdh fodkl dh fLFkfr dks 
dbZ vk/kkjksa ij vkdfyr fd;k tk ldrk gS] ftuesa 
çeq[k gSa& fganh esa vuqokn dh fLFkfr] ikfjHkkf"kd 
'kCnkoyh ds fuekZ.k dh fLFkfr] ekudhdj.k ds 
ç;kl] Vad.k o vU; ;kaf=d fodkl dh fLFkfrA

ekudhdj.k ds ç;kl 20oha lnh ds çkjaHk ls fn[kus 
yxrs gSa rFkk /khjs&/khjs fganh dk ekudhdj.k ljdkjh 
lgk;rk ds lkFk&lkFk yxHkx iwjk gks x;k gSA

blh rjg] ikfjHkkf"kd 'kCnksa ds fodkl gsrq oSKkfud 
,oa rduhdh 'kCnkoyh vk;ksx rFkk fo/kk;h vk;ksx 
us foKku] okf.kT; o ekufodh {ks=ksa ls lacaf/kr dbZ 
fo"k;ksa dh ekud 'kCnkoyh rS;kj dh gSA gkyk¡fd 
'kCndks"k ds Lrj ij fl)karr% fganh ,d oSKkfud 
Hkk"kk cu xbZ fdUrq O;kogkfjd Lrj ij fLFkfr vHkh 
larks"ktud ugha gSA blh rjg vuqokn dk;Z gsrq 
Hkkjr ljdkj us dsaæh; vuqokn C;wjks dk xBu fd;k 
gS tks yk[kksa 'kCnksa dk vuqokn dj pqdk gS rFkk 
çR;sd o"kZ vius y{;ksa dks iwjk dj jgk gSA

oSKkfud ,oa rduhdh fganh ds varxZr fpfdRlk] 
batuh;fjax] lax.kd] c<bZfxjh] yqgkj dk dk;Z rFkk 
çsl] fey vkfn ls lacaf/kr fofHkUu {ks=ksa esa ç;ksx 
gksus okyh rduhdh Hkk"kk vkrh gSA oSKkfud ,oa 
rduhdh laçs"k.k esa ,d fof'k"V Hkk"kk dk O;ogkj 
fd;k tkrk gSA rduhdh laçs"k.k ds fofHkUu {ks= 
gksrs gSa] tks ekuo thou ls vfHkUu :i ls tqMs+ gksrs 
gSaA rduhdh laçs"k.k dk egRoiw.kZ {ks= oSKkfud 
vkSj çkS|ksfxdh dk {ks= gSA oSKkfud {ks= esa gksusokys 
furuohu vuqla/kkuksa ds ifj.kkeLo:i vkt ekuo 
thuo esa foKku vkSj çkS|ksfxdh dh Hkwfedk rhoz 
xfr ls c< jgh gSA ,sls esa ekuo ds lkekU; nSfud 
thou ds fuokZg esa Hkh fo'o ds fdlh dksus esa gksus 
okys vuqla/kku ls ifjfpr gksuk vfuok;Z lk gks 
x;k gSA oSKkfud ,oa çkS|ksfxdh ds {ks= esa gksus 
okys furuohu vuqla/kku ls ifjfpr gksus dk ,d 
ek= rjhdk ml oSKkfud ,oa çkS|ksfxdh lkfgR; 
dks fganh esa Hkh ykuk vfuok;Z gSA ijarq oSKkfud ,oa 
rduhdh fo"k; dh vfHkO;fä ds fy, ftl Hkk"kk 
dks ç;ksx djrs gSa ogh ç;kstuewyd oSKkfud ,oa 
rduhdh Hkk"kk gSA oSKkfud vkSj vkS|ksfxdh dk 
fodkl fiNys dqN o"kksaZ ls iwjs fo'o esa dkQh rsth 
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ls gqvk gSA ;g ns[kk x;k fd foKku tks fl)kar 
çnku djrk gS mlh ds vk/kkj ij rduhdh dk 
fodkl gksrk gSA

;g loZfofnr ckr gS fd oSKkfud ,oa rduhdh 
dh miyfC/k;ka fdlh Hkh mUur jk"Vª dk es#naM 
gksrh gSA tc rd gekjs oSKkfud ,oa fofHkUu 
rduhdh dh tkudkjh bl ds ç;ksävksa] c`gn 
ekuo leqnk; ,oa ns'kokfl;ksa dks ugha gksxh rks bl 
çdkj dk ç;ksx'kkykvksa rd ifjlhfer Kku viuk 
nh?kZdkyhu o Hkgqvk;keh çHkko NksM+us esa l{ke ugha 
gks ldrkA vr% vko';d gS fd fo'o ds mUur 
ns'kksa ds lekuarj pyus ds fy, ge Kku & foKku  
,oa rduhdh ds {ks= esa vR;ar egRoiw.kZ fo"k;ksa dks 
viuh Hkkjrh; Hkk"kkvksa] fo'ks"kdj fganh ds ek/;e ls 
Hkh vfHkO;ä dj çcq/ntuksa ds lkFk&lkFk ns'k ds 
tu&lkekU; rd igq¡pus dk ç;kl djsaA

dfBukbZ 

rduhdh {ks= esa ;fn fganh ds daI;wVjhdj.k ds Lrj 
fodkl dks ij[ksa rks ;g utj vkrk gS fd dbZ {ks=ksa 

About the Author: Shri Vijay Manaduli, Assistant Director(OL) is 
posted at OADG(SZ) and joined service in Aug 1989.

esa vPNk fodkl gqvk gS] tSls& oMZ çkslsflax ¼'kCn 
lalk/ku½ esa i= fy[kuk] fjiksVZ rS;kj djuk] ys[k 
fy[kuk vkfn dk;Z dkQh vPNh fLFkfr esa gSaA tgk¡ 
rd ^flLVe l‚¶Vos;j* dk laca/k gS] fganh esa viuk 
flLVe l‚¶Vos;j fodflr ugha gqvk gSA fganh esa 
vHkh Hkh vko';d funsZ'k M‚l] foaMkst] flLVe tSls 
l‚¶Vos;j ds ek/;e ls fn;s tkrs gSaA

Li"V gS fd fiNys dqN o"kksaZ esa fganh ds oSKkfud 
vkSj rduhdh fodkl esa dbZ egÙoiw.kZ pj.k geus 
iwjs fd;s gSaA bl {ks= esa vHkh Hkh dkQh pqukSfr;k¡ 
fo|eku gSaA igyh pqukSrh fganh esa oSKkfud 'kCnkoyh 
ds lkFk daI;wVj ds flLVe l‚¶Vos;j ds fodkl dh 
gSA blds lkFk gh] ;g Hkh ,d pqukSrh gS fd fganh 
esa os lHkh lqfo/kk,¡ ekStwn gksa tks vHkh vaxzsth vkSj 
jkseu ds fy;s gSaA

fganh Vkbfiax ds {ks= esa fodkl ds ckotwn vkt Hkh 
dbZ leL;k,¡ ekStwn gSaA bu leL;kvksa esa çeq[k gSa& 
dh&cksMZ ds ekudhdj.k dh leL;k] Q‚UV~l dh 
leL;k o mi;qä l‚¶Vos;j dh deh vkfnA

fopkj %

izfØ;k ljy cukdj ge le; o mRiknu dher 

?kVk;saXks] rHkh rks Hkkjrh; mRiknu dks fons'kksa esa 

csp ik;saxsA
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A GLANCE: AIRCREW 
PROTECTIVE EQUIPMENT(FLYING 
CLOTHING) Daljeet Singh

Deputy Director (AeroMed)
HQrs DGAQA

Most of us have seen a Flying Pilot of a military 
aircraft wearing attire different from what we 
wear in our daily life. Not only it looks attractive 
but it protects the pilots during flying from 
various health hazards also. Even it is symbolic 
for career campaign of Indian Air Force. 

Aeromed Group at HQ, DGAQA provides 
Direct Inspection to these Protective Flying 
Clothing items and Survival Equipments. 
Aeromed is acronym to Aeromedical which 
means a medical science to study medical 
disorder occurring while flying/ejection of 
an aircraft under non-favourable conditions. 
Thus Protective Flying clothing is required 
to minimise health hazard viz. g-loc (loss of 
consciousness due to g-force), fire, safety, 
abnormal flow of blood etc. since human body 
functions differently in air compared to ground 
under adverse conditions.

Protective Flying clothing items are specialised 
clothing used by Aircrews of our Armed Forces 
designed to suit their professional requirement 
and protect them too. The stringent Qualitative 
requirement of these items makes them 
exclusive from normal clothing. For example 
fibre used for Overall is breathable, Fire 
resistant, good tearing strength etc. The Flying 
helmet protects from wind blast and impact 
during ejection whereas shoes gives cushioning 
and safety while landing. Some items are 
general in use by all the crews whereas Flying 
Helmets Oxygen mask and Anti g-suit are 
specific to aircraft fleet held by Services. 

A brief description of some of the Protective 
Flying clothing items are described in 
succeeding paragraphs. The Qualitative 

requirement of each of the item have been 
described separately since each item has 
specific test requirement for acceptance. 
Writing all lab tests requirements are beyond 
the scope of this article. 

Fire Resistant  Overall 

FR Overall is used by all Flying Pilots of IAF, 
IA, IN and Coast Guard during Flying. It is 
manufactured from Fire Resistant (FR) Fabric 
and FR fasteners/zip. FR Fabric made of 
93% meta-Aramid, 5% para-aramid and 2% 
antistatic fibre. Sewing Thread is made of  
Meta-aramid.  Medium Duty Fire resistance 
fasteners are used for FR overall. The design of 
FR overall is so that it is easy to don and doff 
and sufficient pockets to keep requisite flying 
documents. It does not hinder in operation of 
various switches and panel in cockpit.

Qualitative requirements

DGAQA ensures that material is used as per 
specification. The main tests on Fabric are 
Tensile strength, tear strength, shade, colour 
fastness, char length to check fire resistivity 
etc. and cycle test for zip operation. The 
samples of each of the material is tested in 
NABL accredited Lab. 

Oxygen Mask

Oxygen Mask is used mostly by Fighter/
trainer pilots shall provide breathing air/
oxygen under pressure when required from 
breathing regulators through a personal 
equipment connector (PEC) to avoid hypoxia 
during flying of aircraft in extreme condition 
at varying g-levels. The Mask is fitted with 
microphone and suitable end connectors for RT 
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communications. It consists of face piece made 
of silicon rubber, Inspiratory valve, expiratory 
valve, compensatory and anti suffocation 
valve. Oxygen Masks are aircraft specific like 
Hawk, Jaguar, SU-30 and Helicopters. However 
DEBEL has presently developed Common 
Helmet and Common Mask which will be used 
for all aircraft with certain replacement of the 
connectors.

Qualitative requirements 

The hardness of silicon rubber, function of each 
of the valve at specified pressure, microphone 
communication check are main leading 
parameters of Oxygen Mask to be checked. 

Flying Helmet

Flying Helmet is used by Aircrew to protect 
from windblast, impact and penetration of 
any sharp object during ejection from aircraft 
under adverse conditions. It also provides 
R/T communication through R/T chord and 
earphones. It shall have strong yet light weight 
shell incorporating an energy absorbing layer 
of expanded polystyrene, Dual acrylic visor, 
mask anchoring mechanism and a suitable 
adjustment pads for comfortable fitment. It 
may be fitted with Night vision devices as per 
requirement.

Qualitative requirements 

The Helmets are subjected to Penetration 
resistance and Impact attenuation test for 
specified designed value to evaluate its design 
parameters during acceptance check. In 
addition DC resistance, Impedance, Frequency 
response and sensitivity tests are carried out 
on earphone used in Helmets. The visors 
are required to be tested for transmittance, 
refractive index, haziness tests etc.

FR Anti G suit 

This garment is worn by the fighter pilots over 
FR overall to give effective protection primarily 
against +Gz forces through the flight envelope 
of the aircraft.  Anti g-suits are manufactured 
as per aircraft fleet. It is capable of inflation and 

pressuring the lower portion of the body, viz., 
thigh, calf and abdomen to the required level 
to restrict the blood flow pooling downwards 
under gravity and maintain uniform blood 
flow in human body. It has a bladder made 
of neoprene coated nylon fabric to interface 
with PEC connected to the aircraft.  The 
bladder inflate/deflate automatically as per 
requirement. Anti g-suits are under DEBEL 
specifications and are Type Approved by 
CEMILAC.

Qualitative requirements

FR anti-g suit is a life saving and critical 
garment. During acceptance check, the 
material characteristics of neoprene rubber, 
dimensions of end connector, leakage of the 
bladder, the time required to fill the bladder 
are the critical parameters to be checked. FR 
fabric characteristics are similar to the fabric 
used for FR overall.

Flying Boots 

Flying Boots are used by Aircrews of armed 
forces. These are manufactured under 
Aeromed and DEBEL specifications.  Flying 
Boots are made of Full Grain Leather and are 
air permeable and light in weight. The shoes 
are so designed that it does not interfere with 
any system of aircraft and also gives adequate 
grip during operation of rudder pedals/skid 
resistance during walking. It also protects the 
feet of the aircrew on ejection and landing on 
ground. It is also fire resistant.

Qualitative requirements

The flying Boots are subjected to testing 
parameters like Flex testing for 100000 cycles, 
Anti skid, Mould Growth, tensile strength and 
tear strength of leather, Flame resistance, 
Water penetration  etc.

Extreme Cold Conditions (ECC) Clothing 

ECC clothing is used by Flying Aircrews 
in extreme cold weather/high altitude 
conditions.  FR Arctic Gloves, Fur lined Boots, 
NATO Suits and Winter Overall etc. are some of 
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the ECC clothing. FR Arctic glove is augmented 
by a suitable heating element to provide 
adequate warmth at desired set temperature 
and provides adequate insulation without 
affecting sensitivity and dexterity. It is light in 
weight and exhibits satisfactory wear comfort. 
Similarly heated insoles are used for shoes. 
They are provided with a suitable power 
source, controller for regulating power supply 
and a thermostat to cut-off/cut-in the power 
supply to conserve the power source and also 
provided with a battery charger.

Qualitative requirements 

The ECC clothing are designed to withstand 
cold temperature as low as -35ºC. Clo value 
is required to be tested as thermal insulation 
value of ECC clothing.  The fabric used for 
Gloves is tested for abrasion resistance, Air 
permeability, resistance to delamination, water 
vapour resistance, dimensional stability etc. 
The heating elements are tested for different 
rating, cut in temperature, cut out temperature, 
short circuit protection, endurance testing etc.

Inflatables

Aeromed Group also provides Inspection 
to other survival equipments like 10 men 
Dinghies, One man Dinghy, Personal Survival 
Pack (PSP) for various aircrafts, Arctic Tents etc. 
PSP is set of components installed in the seat 
pan used by all aircrews and has a seat cushion 
attached to the top of a carbon fiber laminate 
shell. PSP consists of no. of life saving items 
which may be used under adverse conditions 
during ejection in land/sea/jungle.

Qualitative Requirements. 

Most of the inflatable are manufactured from 
two ply Butyl proof/Neoprene coated nylon 
fabric. The fabric is tested for Tear strength and 
tensile strength in Warp and Weft Direction, 
Peel strength, Flex cracking, permeability, 
weight etc. The seam strength is also tested to 
under varied temperature.

Bulk Production Clearance for Flying Clothing 
items are accorded only after raw material 
sample has met all the requirements as per 
specification. The flow chart of Inspection 
procedure is shown below.

Packing and Dispatch to 
Consignee*

Accord of BPC by DGAQA a�er 
verifica�on of sa�sfactory Lab 
reports #

100% Inspec�on, Parameters 
Measurement and Prepara�on 
of Pre-Inspec�on Report by the 
firm *

Offer to DGAQA for Inspec�on #

Material despatched to NABL 
Lab for Tes�ng

Raw Materials along with 
cer�ficate, BOM, COC etc. put 
up to DGAQA 

Manufacturing of Components 
for various Sub parts *

Final Assembly of the Item *

Final Inspec�on by DGAQA as 
per ATP and Clearance * 

* Inspection and testing by Firm QC

# Inspection and testing by DGAQA (Aeromed)

There are so many other items like Bullet 
Proof Jackets, Leg Garters, Air survival Jacket, 
FR Air Inflatable Life Jacket(AILJ), Thermal 
Vest, Thermal drawer etc. for which Aeromed 
Group, DGAQA provides QA coverage. Though 
there are challenges due to the limited vendor 
base for Flying Clothing items, DGAQA is 
committed to provide Qualitative items to our 
Armed Forces.                                    

 About the Author: Shri Daljeet Singh, Deputy Director (AeroMed) is 
posted at HQrs DGAQA and Joined DAQAS Service in June 2009. 

fopkj %

xq.koÙkk gS lQyrk dh loZJs"B fof/kA
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oSekfudh; l‚¶Vos;j xq.koÙkk 

vk'oklu
euh"k jkt f'kokjs] 

ofj"B oSKkfud lgk;d 
vfyLMk] cSaxyq:

gky ds fnuksa esa j{kk ,oa ukxfjd foekuu ds {ks= 
esa Lok;Ùk ¼Automatic½ ekuo;qä ,oa ekuo jfgr 
gokbZ tgktksa ¼Aircraft½ ds fodkl ij vf/kd cy 
fn;k tk jgk gS] rkfd gokbZ tgktksa dk ç;ksx 
fuxjkuh ¼survellience½] cpko] fu;a=.k] lkefjd] 
Hkwfe losZ{k.k vkSj vkink çca/ku vkfn dk;ksZ esa 
lqxerk ,oa vf/kd lVhdrk ds lkFk fd;k tk 
ldsA fdlh Hkh çdkj ds ;U= ;k midj.k esa 
Lopkfyrk gkMZos;j ,oa l‚¶Vos;j  dks ,d lkFk 
varfuZfgr ¼Embeded½ dj çnku dh tkrh gSaA 
fdlh Hkh ;U= ;k midj.k ds dq'ky dk;Zç.kkyh 
dks ,d mfpr ijh{k.k ç.kkyh }kjk gh lqfuf'pr 
fd;k tk ldrk gSA ;g ys[k l‚¶Vos;j dh mfpr 
ijh{k.k ç.kkyh dks fu/kkZfjr djus ls lacaf/kr gSa] 
rkfd l‚¶Vos;j dh xq.koÙkk dk vk'oklu dq'ky 
,oa çHkkodkjh rjhds ls fd;k tk ldsA

l‚¶Vos;j] vius fuekZ.k ds thou pØ ¼Life Cycle½ 
esa og lkr ¼Seven½ pj.kksa ¼Phases½ ls xqtjrk 
gS] tks bl çdkj gS& ;kstuk] fo'ys"k.k] fMtkbu] 
fodkl] ijh{k.k] dk;kZUo;u vkSj j[kj[kkoA

foekuu ds {ks= esa esa l‚¶Vos;j  dks muls lac) 
midj.k@;U= ds mi;ksx ds LFkku ds vk/kkj ij 
foHkkftr fd;k tkrk gSaA  bl vk/kkj ij l‚¶Vos;j 
dks eq[;r% nks Js.kh;ksa esa foHkkftr fd;k tkrk gSa] 
çFke gokbZ ¼Airborne½ l‚¶Vos;j ,oa f}rh; LFky 
¼Ground½ l‚¶Vos;j @ l‚¶Vos;j dh Js.kh ds  
vk/kkj ij gh mldh ijh{k.k ç.kkyh dks fu/kkZfjr 
fd;k tkrk gSA ijh{k.k ç.kkyh ds fu/kkZj.k ds fy, 
ekudksa ¼Standards½ dks vk/kkj ekuk tkrk gSA 

orZeku le; esa] foekuu ds {ks= esa lSU; ,oa 
O;kolkf;d ifj;kstuk, ekudksa ds ,dhdj.k ij 

vf/kd cy nsus yxh gS D;ksfd&

1-	 nksuksa lekdyu ¼Integration½ dh mPp Js.kh 
dh tfVyrk j[krs gSaA

2-	 nksuksa mPp Js.kh dh lqj{kk ;Fkksfpr ykxr ij 
pkgrs gSaA

3-	 nksuksa iquiZz;ksx ,oa xq.koÙkk ykxr çHkko'khyrk 
ij pkgrs gSaA

4-	 nksuksa dks vxz.kh /kkjk okyh okf.kfT;d 
çkS|ksfxdh rd igqap dh vko';drk gSA

fdarq] lSU; foekuu ds {ks= esa mijksä fcanqvksa ds 
vykok fe'ku ¼Mission½ dks lVhdrk ds lkFk 
fØ;kfUor dj iw.kZ djus dh pqukSrh Hkh jgrh gS] 
QyLo:i ekudksa ds ,dhdj.k esa tfVyrk, ,oa 
pqukSfr;ka dk lkeuk djuk iM+ jgk gSA ;g ys[k 
vkjVhlh, Mhvks&178 ch ,oe~ vkjVhlh, Mhvks&278 
ekudks dks lanHkZ ysdj fy[kk x;k gSA

	 tgka vkjVhlh, Mhvks& 178 ch ekud gokbZ 
¼Airborne½ l‚¶Vos;j fodflr djus ds fy, 
fn'kkfunsZ'kksa dks çnku djrk gS] ogha nwljh vksj 
vkjVhlh, Mhvks& 278 LFky ¼Ground½ l‚¶Vos;j 
fodflr djus ds fy, fn'kkfunsZ'k çnku djrk 
gSA ;g fofnr gS fd vkjVhlh, Mhvks&178 ch dks 
la?kh; mì;u ç'kklu] la;qä jkT; vesfjdk ds }kjk 
foekuu l‚¶Vos;j dks çekf.kr djus ds Loh—r lk/ku 
ds :i esa LFkkfir fd;k x;k gSA	

fdlh l‚¶Vos;j ds çek.khdj.k ls igys loZçFke 
l‚¶Vos;j Lrj dks fu/kkZfjr djuk vko';d gSA 
l‚¶Vos;j Lrj] l‚¶Vos;j dh foQyrk ds ifj.kkeksa 
ds vkdyu ij vk/kkfjr gS vkSj bls bl çdkj 
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ifjHkkf"kr fd;k x;k gSA 
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fdlh l‚¶Vos;j ds Lrj dk fu/kkZj.k] ç.kkyh lqj{kk 
ewY;kadu ¼System Safety Assessment½ nLrkost 
¼Document½ ds vk/kkj ij fd;k tkrk gSaA ,d 
ckj tc ç.kkyh lqj{kk ewY;kadu gks tkrk gS vkSj 
l‚¶Vos;j dk çHkko Kkr gks tkrk gS rks l‚¶Vos;j 
Lrj dks ifjHkkf"kr fd;k tkrk gSA

Mhvks&178 ch nLrkost dk vuqyXud ^,^  
lkj.khc) :i esa fofHkUu Lrjksa ds mís';ksa dks iwjk 
djus ds fy, viuk, tkus okys mís';ksa vkSj çfØ;k 
dks ifjHkkf"kr djrk gSA çkIr fd, tkus okys mís';ksa 
dh la[;k dks l‚¶Vos;j Lrj ds vuq:i mijksä  
lkj.kh esa n'kkZ;k x;k gSA

fdlh l‚¶Vos;j ds }kjk] Mhvks&178 ch nLrkost 
dk vuqikyu ewY;kadu ds fy, midj.k ¼Tools½ dk 
ç;ksx fd;k tkrk gSaA midj.k tks fodkl ds fy, 
mi;ksx fd, tkrs gSa] mUgsa Mhvks&178 ch çfØ;k 
ds fy, ;ksX; gksuk pkfg,A cktkj esa miyC/k dqN 
midj.k igys ls gh ;ksX; gSaA tks midj.k ;ksX; 
ugha gSa] ,oa muds }kjk mRiUu ifj.kke fu/kkZj.kkRed 

¼Deterministic½ ço`fÙk ds gSa] mUgsa gh mi;ksx ls 
igys midj.k ;ksX;rk ;kstuk ¼Tool Qualification 
Plan½ ¼TQP½ ds vuqlkj ;ksX;rk çkIr djus dh 
vko';drk gSA midj.k ;ksX;rk xfrfof/k;ksa 
dks ekud nLrkost dh /kkjk 12-2 esa foLrkj ls  
lacksf/kr fd;k x;k gSA

Mhvks&178 ch çek.khdj.k esa fuEufyf[kr çfØ;k,¡ 
'kkfey gSa&

1-	 ;kstuk çfØ;k ¼Planning Process½

2-	 fodkl çfØ;k ¼Development Process½

3-	 lR;kiu çfØ;k ¼Verification Process½

4-	 foU;kl çca/ku çfØ;k ¼Configuration 
Management Process½

5-	 xq.koÙkk vk'oklu çfØ;k ¼Quality Assurance 
Process½

6-	 lekdfyr çfØ;k ¼Integral Process½
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,d pj.k ls nwljs pj.k esa laØe.k] laØe.k 
ekunaM ¼Transition Criteria½ ij vk/kkfjr gksrk 
gSaA ifj;kstuk ¼Project½ ds fodkl ds nkSjku 
fufeZr lHkh çdkj ds MsVk dh tkap] ewY;kadu  
lwph ¼Checklist½ ds vk/kkj ij lR;kiu ,oa  
çek.khdj.k lewg ¼Verification & Validation Team½ 
,oa l‚¶Vos;j xq.koÙkk vk'oklu lewg ¼SQA½ ds  
}kjk dh tk,xh] vkSj vuqekxZ.kh;rk ¼Traceability½ 
dh LFkkiuk dh tkrh gSa] rkfd çR;sd vko';drk 
¼Requirement½ ds lgh dk;kZUo;u dks ijh{k.k 
ekeyksa ¼Test Cases½ ds vk/kkj ij ewY;kadu  fd;k 
tk ldsaA vuqekxZ.kh;rk dh LFkkiuk lHkh pj.kksa esa 
tkrh gSa] rkfd lHkh vko';drkvksa ds dk;kZUo;u 
dh 'kq)rk vkSj iw.kZrk lqfuf'pr dh tk ldsA

ifj;kstuk ds thou pØ ds nkSjku ewY;kadu ds 
pj.kksa dks pkj Hkkxks esa foHkkftr fd;k x;k gS] ftUgsa 
la;qä gksus dk pj.k ¼Stage of Involvement½ dgk 
tkrk gSaA la;qä gksus ds pj.k ,oa mlds fØ;kUo;u 
dk le; fuEukuqlkj gSa] ftls iw.kZ djus ds i'pkr 
l‚¶Vos;j dks çekf.kr dj fn;k tkrk gSaA

1-	 pj.k I  & ;kstuk nLrkostksa ds iwjk gksus ds 
cknA

2-	 pj.k II & vko';drkvksa] fMtkbu vkSj dksfMax 
pj.k ds iwjk gksus ds cknA

3-	 pj.k III & ijh{k.k pj.k ds iwjk gksus ds cknA

4-	 pj.k IV & ;g çek.khdj.k dk vafre 
pj.k gS] ftles lHkh fjd‚MZ vkSj egRoiw.kZ           
nLrkostksa dk ewY;kadu fd;k tkrk gSaA

vkjVhlh, Mhvks&278] vkjVhlh, Mhvks&178 ch dk 
iwjd gSA ;g xSj&gokbZ lapkj] usfoxs'ku] fuxjkuh 
vkSj gokbZ ;krk;kr çca/ku ¼lh,u,l@,Vh,e½ 
ç.kkfy;ksa esa fufgr l‚¶Vos;j ds vk'oklu ds fy, 
fn'kkfunsZ'k çnku djrk gSA vkjVhlh, Mhvks&278 
esa Mhvks&178 ch ds mís';ksa dh leh{kk dh tkrh gS 
vkSj xSj ok;qokfgr lh,u,l@,Vh,e ç.kkfy;ksa ij 
ykxw djus ds fy, la'kksf/kr fd;k tkrk gSA

vkjVhlh, Mhvks&278 dk Hkh çFke pj.k l‚¶Vos;j 
Lrj dks fu/kkZfjr djuk gS] fdarq ;gk¡ bUgsa vk'oklu 
Lrj dgk tkrk gSa| vk'oklu Lrj dks vkjVhlh, 
Mhvks&178 ch ds Lrj ls lacaf/kr dj ifjHkkf"kr 
fd;k tkrk gSaA 

|
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vk'oklu Lrj 4] dqN lh,u,l@,Vh,e 
¼xzkmaM&vk/kkfjr½ flLVe ds fy, j[kk x;k gS tgka 
vk'oklu Lrj 3 cgqr dBksj gS] ogha vk'oklu Lrj 
5 cgqr mnkj gSA bl vk'oklu Lrj ds fy, dksbZ 
DO&178 ch led{k ugha gSA

vkjVhlh, Mhvks&278 nLrkost dk vuqyXud ^,^  

lkj.khc) :i esa fofHkUu Lrjksa ds mís';ksa dks iwjk 
djus ds fy, viuk, tkus okys mís';ksa vkSj çfØ;k 
dks ifjHkkf"kr djrk gSA l‚¶Vos;j ds vk'oklu ds 
vuqlkj çkIr fd, tkus okys mís';ksa dh la[;k dks 
mijksä lkj.kh esa çnf'kZr fd;k x;k gSA

tgka vkjVhlh, Mhvks&178 O;kolkf;d fcdus okyk 
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¼COTS½  enksa dk mi;ksx ekud ds lHkh mís';ksa dks 
iwjk djus ds v/khu gS] ogh vkjVhlh, Mhvks&278 
mUgsa vk'oklu ds lkFk Lohdk;Z djus ds funsZ'k 
nsrk gSaA

vkjVhlh, Mhvks&178] fdlh gokbZ ¼Airborne½ 
l‚¶Vos;j ds çek.khdj.k ls lacaf/kr gSa] rks ogh 
nwljh vksj vkjVhlh, Mhvks&278 LFky ¼Ground½ 
l‚¶Vos;j ds vuqeksnu ls lacaf/kr gSaA

l‚¶Vos;j xq.koÙkk vk'oklu ¼QA½] fdlh l‚¶Vos;j 
thou pØ dh çfØ;kvksa ¼çkslsl½ vkSj muds ifj.
kkeks ¼Output½ dk ewY;kadu ;g fuEufyf[kr 
vk'oklu çkIr djus ds fy, djrh gS fd&

•• mís'; larq"V gSa]

•• dfe;ksa dk irk yxk;k x;k gS] 

•• ewY;kadu fd;k x;k gS] 

•• VªSd fd;k x;k gS] 

•• gy fd;k x;k gS]

•• l‚¶Vos;j mRikn çek.ku vko';drkvksa ds 
vuq:i gSA

j{kk vuqla/kku ,oa fodkl laxBu dh ç;ksx'kkyk 
oSekfudh fodkl çfr"Bku ¼ADE½] Hkkjrh; l'kL= 

cyksa dh vko';drkvksa dks iwjk djus ds fy, 
vR;k/kqfud ekuojfgr gokbZ okguksa vkSj oSekfudh 
ç.kkfy;ksa vkSj çkS|ksfxfd;ksa ds fMtkbu vkSj fodkl 
esa 'kkfey ,d çeq[k oSekfudh ç.kkyh fMtkbu 
gkml gSA tgka oSekfudh; l‚¶Vos;j Mhvks&178 
ds vk/kkj ij çekf.kr djus ij cy fn;k tkrk gS] 
ogh LFkyh; l‚¶Vos;j dks Mhvks&278 ds vk/kkj ij 
çekf.kr djus ij cy fn;k tkrk gSA l‚¶Vos;j ds 
Lrj dk fu/kkZj.k flLVe lqj{kk ewY;kadu ds vk/kkj 
ij fd;k tkrk gSA    

foekuu {ks= us okLro esa l‚¶Vos;j dh 'kfä dk 
mi;ksx fd;k gS vkSj bls vius lapkyu ds gj 
Lrj ij fu;ksftr fd;k gS & NksVs dk;ksaZ ls ysdj 
tksf[ke&egRoiw.kZ dk;ksaZ rd vkSj ykxr esa dVkSrh 
djrs gq, n{krk esa o`f) dh gSA ysfdu tSlk fd 
fdlh Hkh l‚¶Vos;j mRikn ds lkFk gksrk gS] ,d 
vPNs ifj.kke ds fy, mRikn n{krk vkSj lqj{kk 
lqfuf'pr djus ds fy, foekuu {ks= esa cgqr dBksj 
l‚¶Vos;j ijh{k.k dh vko';drk gksrh gSA mì;u 
ds ekeys esa] ekuo thou dh lqj{kk lqfuf'pr djus 
ds fy, fu;e gSa ftudk oSekfudh; l‚¶Vos;j dks 
ikyu djuk pkfg,A Mhvks&178 ,oa Mhvks&278 
lqj{kk fofu;eu fn'kkfunsZ'k gSa] QyLo:i ekuo 
thou dh lqj{kk vk'okflr dh tk ldsA

 About the Author: Shri Manish Raj Shivhare, SSA is posted at ALISDA, 
Bengaluru and joined service in Sept 2018.

fopkj %

xq.koÙkk fu'p; ls 'kq: gksrh gS vkSj izca/ku }kjk 

lqfuf'pr dh tkrh gSA



DGAQA oSekfudh niZ.k20 July-September 2022

AIRCRAFT ICE AND RAIN 
PROTECTION SYSTEM

Santa Kriti Lahiri
   SSO-I, OAQA 

Barrackpore

Ice, Rain and snow are aviation’s long standing 
enemies. 

ICING:

Under certain atmospheric conditions, ice can 
build rapidly on airfoils and air inlets. The two 
types of ice encountered during flight are Rime 
and Glaze. Rime ice forms a rough surface on 
the aircraft leading edges. It is rough because 
the temperature of the air is very low and 
freezes the water before it has time to spread. 
Glaze ice forms a smooth, thick coating over 
the leading edges of the aircraft. When the 
temperature is just slightly below freezing, the 
water has more time to flow before it freezes. 
Ice may be expected to form whenever there is 
visible moisture in the air and the temperature 
near or below freezing.

Effects of Icing:

If ice is allowed to accumulate on the wings 
leading edges, it destroys the lift characteristics 
of the airfoil. Ice or rain accumulations on the 
windshield interfere with vision. Ice on an 
aircraft affects its performance and efficiency 
in many ways. Ice buildup increases drag 
and reduces lift/ increases weight. It causes 

destructive vibration, and hampers instrument 
readings. Control surfaces become unbalanced                                                                       
or frozen. Fixed slots are filled and movable 
slots jammed. Ice causes propellers to become 
in efficient and out of balance. Radio reception 
gets hampered and flow of air gets restricted, 
resulting in engine rough run or complete 
Stopping. 

Icing on Aircraft has caused several fatal                                                                                        
accidents.

Ice detection system: 

Modern aircrafts are equipped with the 
following systems to detect and locate ice 
during flight and on ground. A.)Visual Detection 
.B) Electronic detection – eg. Ice detection 
probe C) Optical ice detectors

Contaminant /fluid integrity measuring system 
(CMS)

ANTI ICING & DEICING

The methods used to prevent icing (anti-icing) 
or to eliminate ice that has formed (deicing) 
vary

with the aircraft make and model. Ice prevention 
or elimination systems ensure safety of flight 
when icing conditions exist.

Prevention of Icing (Anti Icing)

The Procedures used for anti icing are  thermal 
anti-icing, electrical anti-icing, chemical anti-
icing and weeping wing. A surface may be 
anti-iced either by keeping it dry by heating 
to a temperature that evaporates water upon 
impingement  or by heating the surface just 



DGAQA oSekfudh niZ.k21 July-September 2022

enough to prevent freezing, maintaining it running wet.

Fig: Places of Thermal Anti Icing

        Fig: Electric Anti Icing

Fig: Ethylene glycol and isopropyl alcohol                                                                                                                                          
 (chemical anti icing)

Fig: Weeping Wing (chemical)                                                                                                
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Elimination of Icing (De Icing)

Pneumatic deicing systems use rubber 
Deicers, called Boots, attached to the leading 
edge of the wing and stabilizers. The deicers 
are composed of a series of inflatable tubes. 

During operation, the tubes are inflated with 
pressurized air, and deflated in an alternating 
cycle. This inflation and deflation causes the ice 
to crack and break off. The ice is then carried 
away by the airstream.

Fig: De Icing Boots and System

Fig: Removal of Ice on Ground

Ground De-icing of aircraft 

This process is the removal of ice and snow on Ground with hot water/steam and chemicals.

Rain eliminating system

  When rain forms on a windshield during 
flight, it becomes a hazard and must be 
eliminated. To provide a clear windshield, rain 
is eliminated by wiping it off, blowing it off and 

removal involving chemical rain repellants. 
Rain is blown from the windshield of some 
aircraft by air from jet nozzles located beneath 
the windshield. On other aircraft, windshield 
wipers (powered by electric or hydraulic 
systems) are used to eliminate the rain. The 
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windshield wipers of an aircraft accomplish the 
same function as those of an automobile. In 
each instance, rubber blades wipe across the 
windshield to remove rain and slushy ice.  In 
chemical repellent system glass is treated with 
certain chemicals, a transparent film is formed 

which causes the water to behave very much 
like mercury on glass. The water draws up into 
beads which cover only a portion of the glass 
and the area between beads is dry. The water 
is readily removed from the glass.                       

Fig: Hydraulic Actuator Wiper  

Fig: Electric Motor Wiper

Fig: Pneumatic Jet Blast

 About the Author: Shri Santa Kriti Lahiri, SSO-I is posted at OAQA, 
Barrackpore and joined Service in Mar 2011.
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DG COMMENDATION AWARD 2022

S. 
No.

Name &  Designation UIN/  
ID No.

Field Establishment 

01 Sh. Udai Narain Rai, PScO(NF) D-100127 ALISDA, Bengaluru
02 Sh. Sakalesh P K, SSO-I D-100150 ORDAQA (GW &M), Hyderabad
03 Sh. Dinesh Gupta, SSO-I D-100151 ORDAQA (ASERDC), Lucknow
04 Sh. Daljeet Singh, Dy. Dir D-100154 Aeromed Gp, HQrs DGAQA
05 Sh. Nirmal Kumar, Dy. Dir A-236393 Admin-I, HQrs DGAQA
06 Sh. Rajesh Kumar Raushan, Dy. Dir D-100178 Tech-Coord, HQrs DGAQA
07 Sh. Sanjay Kumar Sharma, Dy. Dir D-100197 E&I Gp, HQrs DGAQA
08 Sh. Santa Kriti Lahiri, SSO-I D-100248 OAQA, Barrackpore
09 Sh. Dipak Kumar Das, SSO-II D-200013 ALISDA, Bengaluru
10 Sh. Vivek Singh, SSO-II D-100278 ORDAQA(Hel), Bengaluru
11 Sh. Harsheet Kumar, SSO-II D-100285 MSQAA, Hyderabad
12 Md Azhar, SSO-II, D-100289 OADG (Koraput)
13 HFO Neer Singh 677265-S Aircraft Gp, HQrs DGAQA
14 Sh. Prasad Sundararaju, JSO D-200046 ORDAQA (MRO & RWRDC), Bengaluru
15 Sh. Biswanath Gauda , JSO D-200076 ORDAQA(LCA-TD), Bengaluru
16 Sh. Ajay Kumar Srivastava, JSO D-200078 Tech-coord, HQrs DGAQA
17 Sh. Anil Kumar,  JSO D-200468 ORDAQA(ADL), Lucknow
18 Sh. Deepak Sukumar, JSO D-200480 ORDAQA(H), Bengaluru
19 Sh. Baboo Ram, Chief Draftsman D-200120 Drawing Sec, HQrs DGAQA
20 Sh. Laxmidhar Sahu, Foreman D-200137 AQAW(A) DumDum, Kolkata
21 Sh. Shri Prakash Tripathi, Foreman D-200138 AQAW(A) Khamaria
22 Sh. Arindam Halder, SSA D-200489 ALISDA, Bengaluru
23 Dr. Subhash, SSA D-200512 Aeromed Gp, HQrs DGAQA
24 Sh. Rakesh Kumar, SSA D-200536 ORDAQA, Kanpur
25 Sh. Sachin Kumar, SSA D-200572 OADG (Koraput)
26 Sh. Bijay Kumar, ASO A-261029 Admin-II, HQrs DGAQA 
27 Smt. Rekha Dhamija, Steno-I D-200202 ORDAQA, Ghaziabad
28 Sh. Amit Kumar Pandey, UDC D-200252 DAQAW (A) Dum Dum, Kolkata
29 Sh. Mahendra Naryanrao Gaidhane, 

THSG-II
D-200406 AQAW(A), Bhandara

30 JWO Pradeep Kumar Singh 743714-H AE Group, HQrs DGAQA
31 Sh. Maheshanand, LDC D-200259 OAQA, Dehradun
32 Sh. Ram Avtar, SSG-I(OS) D-200268 Dett AQAW(A), Muradnagar
33 Sgt Pradeep Madala, 

Equipment Assistant
902364-S HQrs DGAQA

 RECIPIENTS OF DG,AQA COMMENDATION AWARD FOR YEAR 2021-22
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PHOTO GALLERY OF DGAQA

Inaguration of DGAQA Raising Day Celebration at HQ, DGAQA

Release of 9th Edition of Vaimaniki Darpan by Shri Sanjay Jaju, AS (DP)

First Visit of Shri Sanjay Jaju, AS (DP) to HQ, DGAQA
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PHOTO GALLERY OF DGAQA

Release of Standing Order of Aircraft Group at HQ, DGAQA

Visit of CEO (BC) HAL Bengaluru to HQ, DGAQA

Farewell of Shri Suresh Kumar, Joint Director on his Superannuation



DGAQA oSekfudh niZ.k27 July-September 2022

Farewell of Shri Chandraker Bharti on his Promotion as Addtional Secretary (MHA)  

Visit of GM OEF Hazratpur to HQ, DGAQA

DGAQA Raising Day Celebration at ORDAQA (GW&M) Hyderabad

PHOTO GALLERY OF DGAQA
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PHOTO GALLERY OF DGAQA

DGAQA Raising Day Celebration at AQAW Khamaria

DGAQA Raising Day Celebration at OADG Koraput

DGAQA Raising Day Celebration at OADG (SZ) Bengaluru 
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PHOTO GALLERY OF DGAQA

eq[;ky; oS- xq- vk- efu esa fgUnh i[kokM+k 2022 dk lekiu lekjksg

eq[;ky; oS- xq- vk- efu esa fgUnh i[kokM+k 2022 dk lekiu lekjksg

eq[;ky; oS- xq- vk- efu esa fgUnh i[kokM+k 2022 dk lekiu lekjksg
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Appointments, Promotions and Superannuations 
during July-Sep 2022

Shri N K Dua, Joint Director (Aircraft) took over charge of Director at HQrs 
DGAQA on 1st July 2022  and Joined DAQAS Service in August 2001. 

Sl. No. Name of officer From To

1 Smt Sarika K SSO-II, ORDAQA Bengaluru SSO-I, ORDAQA Bengaluru 

2 Shri Thomson George  SSO-II, ORDAQA(A), Kirkee SSO-I, ORDAQA(A), Kirkee 

3 Shri Anshul Kumar Dohre SSO-II, OADG Nasik SSO-I, OADG Nasik

4 Shri M Saravanan SSO-II, MSQAA Hyderabad SSO-I, MSQAA Hyderabad

5 Shri Srijith R SSO-II, MSQAA Hyderabad SSO-I, MSQAA Hyderabad

6 Shri Rajiv Paswan SSO-II, OAQA Barrackpore SSO-I, OAQA Barrackpore

7 Shri Venkataramana Kodi SSO-II, SSQAG Hyderabad SSO-I, SSQAG Hyderabad 

8 Shri Santa Kriti Lahiri SSO-II, OAQA Barrackpore SSO-I, OAQA Barrackpore

9 Shri Gokulraj K SSO-II, ORDAQA Bengaluru SSO-I, ORDAQA Bengaluru 

10 Shri Kuthadi Indrasena SSO-II, DGAQA Cell HAL 
Missamari

SSO-I, DGAQA Cell HAL 
Missamari

11 Shri Subhajit Maitra SSO-II, MSQAA Hyderabad SSO-I, MSQAA Hyderabad

12 Shri Appanna Setty Potnuru SSO-II, SSQAG Hyderabad SSO-I, SSQAG Hyderabad 

13 Shri Ranajit Mohapatra SSO-II, MSQAA Hyderabad SSO-I, MSQAA Hyderabad

14 Shri G Vasudeva Vrma SSO-II, MSQAA Hyderabad SSO-I, MSQAA Hyderabad

15 Shri Prabhod Kumar D SSO-II, SSQAG Hyderabad SSO-I, SSQAG Hyderabad 

16 Shri Rajesh Kumar SSO-II, ORDAQA Kanpur SSO-I,  ORDAQA Kanpur 

17 Shri Harish Vijapuri SSO-II, OADG Nasik SSO-I, OADG Nasik

18 Shri Pramod Kumar Padhi SSO-II, ORDAQA Kanpur SSO-I,  ORDAQA Kanpur 

19 Shri Hemanta Kumar Panda SSO-II, Dett. AQAW(A) 
Dumdum

SSO-I,  Dett. AQAW(A) 
Dumdum

Promotions:
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Superannuations:

Sl. No. Name of the Officer Designation and FE/ Unit Retired on

1 Shri Suresh Kumar PScO (NFSG), HQrs New Delhi 30 Sep 2022

2 Shri Vijay Kumar SSO-II, OADG(N&CZ), Lucknow 31 Jul 2022

3 Shri V R Datchnamoorthy JSO, OADG Nasik 31 Jul 2022

4 Shri S S Salve Foreman, ORDAQA Kirkee 31 Jul 2022

5 Shri N N Mali Chargeman, ORDAQA Kirkee 31 Jul 2022

6 Shri S Chitale Chargeman, AQAW(A), Khamaria 30 Sep 2022

7 Shri Manmohan Tradesman Skilled Grade, 
AQAW(A), Khamaria

31 Jul 2022

8 Shri B K Narasimha Murthy MTS, ALISDA Bengaluru 31 Jul 2022

Sl. 
No.

Name Designation Date of Joining Field Establishment 

01 Shri  Abhishek Jangir SSO-II 18 Jul 2022 SSQAG Hyderabad

02 Smt Mausami Gupta Jr Translation Officer 01 Jul 2022 Dett. AQAW(A), 
Dumdum

03 Smt Rachna Mishra Jr Translation Officer 14 Jul 2022 ORDAQA, Kirkee Pune

04 Shri Divyanshu Singh Jr Translation Officer 14 Jul 2022 Dett. AQAW(A), 
Muradnagar

05 Shri Umesh Kumar 
Prajapati

Jr Translation Officer 22 Jul 2022 OADG Koraput

06 Smt Khusboo Nidhi Jr Translation Officer 31 Aug 2022 ORDAQA Ghaziabad

07 Shri Vicky Deswal MTS (General) 23 Sep 2022 OADG (N&CZ), 
Lucknow

New Joinings/ Appointments:

20 Shri Vinayak Mahale SSO-II, ORDAQA Bengaluru SSO-I, ORDAQA Bengaluru 

21 Mohammed Zulkarnain SSO-II, HQrs New Delhi SSO-I, HQrs New Delhi 

22 Shri Santosini Behra SSO-II, ORDAQA Bengaluru SSO-I, ORDAQA Bengaluru 

23 Smt Kusum Lata SSO-II, ORDAQA Lucknow SSO-I, ORDAQA Lucknow 

24 Shri Meheswar Behera SSO-II, ORDAQA Lucknow SSO-I, ORDAQA Lucknow 
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This magazine can be viewed on DGAQA website at https://www.dgaeroqa.gov.in/ under ‘Media’ menu.
Director General of Aeronautical Quality Assurance, Ministry of Defence

7th Floor, ‘A’ Block , Defence Offices Complex, K.G. Marg, New Delhi-110001
e-mail: hq.dgaqa@gov.in, Ph-011 21411807.

CERTIFICATION OF 
INDIGENOUS MILITARY 
MATERIALS
Joginder Kumar, Director,  
PP& FOL, HQrs DGAQA

rduhdh dkedkt esa fgUnh 
Hkk"kk dk ç;ksx ,oE‌k~ dfBukbZ 
fot; euknqyh] lgk;d funs'kd 
¼jktHkk"kk½ dk;kZy; vij 
egkfuns'kd ¼nf{k.k {ks=½
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