
Abhijit Iyer-Mitra and Pushan Das

he Indian Air Force's global tender to buy 126 Medium Multi-Role Combat Aircraft 
1

(MMRCA) has been cancelled  and instead, a limited purchase of  36 Dassault Rafales is being 
2Tnegotiated without the transfer of  technology  and local production envisaged in the original 

3tender.   Meanwhile, the fighter strength of  the Indian Air Force (IAF) is diminishing rapidly due to 
4

obsolescence.  The IAF operates a wide variety of  aircraft which significantly complicates its logistics, 

training, budgets, and force synergy. The acquisition of  just two squadrons of  Rafales is hardly 

enough to overcome the numbers crunch.

 

The Aeronautical Development Agency (ADA), an aviation research arm of  the Defence Ministry, 

however, believes its Advanced Medium Combat Aircraft (AMCA) may just be the answer that the 

IAF is looking for. The AMCA programme, though still in its design and development phase, is 

believed by the ADA to hold immense potential to replace a wide range of  IAF aircraft while bringing 

quantum changes to fielded capability as the aircraft will be a generation ahead of  what the IAF 

currently fields, or is considering. The indigenous Light Combat Aircraft (LCA), which the ADA has 

been developing over the last 30-odd years, has created an aeronautic ecosystem for the AMCA 

programme. ADA officials believe that if  the IAF were to throw its weight behind the AMCA 

programme, it would result in a shift from short-term tactical thinking to a more long-term strategic 

view, keeping pace with technological developments and meeting future threats.  

This Brief  examines the AMCA programme, aggregating and comparing official information on the 

programme with its peers, and analyses the drivers of  – and obstacles to – the successful completion 

of  the AMCA project. 

Introduction

The Advanced Medium Combat Aircraft: 
A Technical Analysis

1 | www.orfonline.org | September 2015

Observer Research Foundation is a public policy think tank that aims to influence formulation of policies for building a strong and prosperous 
India. ORF pursues these goals by providing informed and productive inputs, in-depth research and stimulating discussions. The Foundation is 

supported in its mission by a cross-section of India’s leading public figures, academics and business leaders.

ORF ISSUE BRIEF
ISSUE BRIEF # 105SEPTEMBER 2015



2 | www.orfonline.org | September 2015

IAF Combat Fleet Forecast 

Figure 1 is based on data collated from official statements on the phasing out of  old aircraft and 

introduction of  extant and new combat aircraft in the IAF. Even without analysing the feasibility of  

this induction-retirement schedule, some points stand out clearly. The first is that the venerable Mig-

21 will continue to serve the Indian Air Force well into the 2020s – marking close to 60 years of  service 

for this aircraft family. Second, specialist aircraft like the Jaguar (optimised for ground strikes) and the 

air superiority Mig-29 will continue to play a significant role in the IAF till at least 2032, with their 

phased retirement beginning only in 2027.

The graph also indicates that the number of  fighters is expected to remain well below the authorised 

total, even assuming that the government procures another fighter in lieu of  the scrapped MMRCA 

programme. This is subject to further variability should the negotiations for 36 Rafales fail and should 

the contract for Fifth Generation Fighter Aircraft (FGFA) being developed with Russia be cancelled, 

as seems likely. However, it is important not to assume that falling numbers automatically translates to 

a drop in overall combat capability or effectiveness. In this age of  air-to-air combat beyond the visual 

range, standoff  precision strikes and multiple targets per plane per sortie (as opposed to multiple 

sorties per target a few decades back) mean that a numeric shortfall does not necessarily result in a 

deficiency in capabilities. 

Yet the most striking revelation from Figure 1 is that by 2027, the Air Force intends to have a fleet 

almost exclusively comprising twin engine fighters. While such a trend is already beginning to show, it 

will sharpen considerably after 2027 following the retirement of  the MiG-21 and the Mirage 2000. 

The MMRCA and Sukhoi-30 MKI will form the bulk of  the IAF fleet. This means that contrary to 

international trends where countries have more light fighters and fewer high-end heavy fighters, the 

IAF arsenal will be almost completely dominated by twin engines heavies, with their attendant life 

cycle and operational costs. This raises several questions on IAF thinking of  the High-Low mix, or 

Figure 1:

Source: Pushpindar Singh 

IAF Fixed Wing Combat Force Levels: 2012-2032
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even the High-Medium-Low mix despite the sheer nebulousness of  the term 'medium' in IAF 

literature.

AMCA Design Drivers
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Figure 2:

Source: ADA

Figure 3:

Source: ADA
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The AMCA programme is envisaged as replacement for a host of  aircraft currently operated by the 

IAF as well as to fill gaps left by retirement of  the Dassault Mirage 2000s, SEPECAT Jaguars and Mig-

27s. The ADA has received definitive design drivers for the AMCA after the issuing of  the Air Staff  

Requirements (ASR) in 2010. 

The broad requirements outlined for the AMCA are to incorporate a high degree of  stealth, a high 

internal and external weapons payload, high internal fuel capacity, and the ability to swing from an air-

to-air role to air-to-ground. It is also expected to have the ability to super cruise. This allows the 

aircraft to travel at supersonic speeds with greater endurance as the afterburners do not have to be 

used with the additional fuel usage. Even though future air combat has been envisaged as being 

beyond visual range excluding the likelihood of  aerial dogfights as before, the AMCA is expected to 

sport a thrust vectoring engine which will give it superior manoeuvrability in the event of  a dogfight. 

The ADA is designing the AMCA as a platform with high survivability, to meet the challenges of  

future air defence environments through a combination of  moderate stealth, electronic warfare 

capability, sensors and kinetic performance, including possible super-manoeuvrability. The design 

philosophy seeks to balance aerodynamics and stealth capabilities. 

Design

The structural layout of  the aircraft incorporates some of  the key design features that define a 5th-

generation fighter aircraft. The following graphics show the evolution of  the AMCA design, and is 

consistent with the modifications to that design over the years. The initial tailless double engine, delta 

design is clearly no longer in the offing, having moved to a double delta wing, with vertical and 

horizontal stabilisers in design 38-01. By 38-09 the angle of  the vertical stabilisers has changed and the 

wings too have transitioned to a design much like the F-22.
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Figure 4:

Source: ADA
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SOURCE: defenceblog-njs.blogspot.com
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Front Aspect Stealth

The following section describes the AMCA's design, much of  which seem to follow that of  F-22, 

albeit with some significant variations. The front end—comprising the cockpit and radome as well as 

the air intakes—seems much closer to the X-36 unmanned demonstrator pictured, than to the F-22. 

That apart, from all aspects, the design shows significantly greater adherence to stealth principles than 

the beleaguered PAK-FA project – supposedly a collaboration between India and the Sukhoi design 

bureau. If  the current graphics translate accurately into the production design of  the aircraft, a high 
5

level of  stealth can be expected from it against radars operating in the L band. X to C band stealth,  

SOURCE: ADA

SOURCE: ADA
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however, will be heavily dependent of  the quality of  construction, the shaping of  the facets and joints, 

and of  the equipment and weapons bay doors. 

The exact nature of  the skin's radar absorbency has not been discussed in publicly available material. It 

is safe to assume this will be in the nature of  a Radar Absorbent Material (RAM) coating – possibly 
6

paint rather than the integrated RAM treatment cured into the F-35 panels.  The kind of  treatment 

that will be applied to the joints remains unclear, though there is the possibility of  using the 
7maintenance-intensive 'adhesive strips' of  the B-2 and F-22.

SOURCE: NASA

SOURCE: NASA
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Front Aspect Stealth and Engine Masking

Engines due to their large, highly radar reflecting moving parts are critical to any 'stealth' design. From 

a purely radar detection point of  view, masking the engine intakes is critical – that is to say, no element 

of  the engine should be visible when looking into the intakes. As a rule of  thumb – if  the naked eye 

can see the engine blades from the air intakes, then so can a radar. While several 4th-generation aircraft 

mask their engines partially by 'twisting' the air intake, true stealth needs complete masking that 

requires the engine to have an 's curve'. 

The ADA indicates just such an S curve for the AMCA. This is achieved in two ways: with the internal 

weapons bay, and cockpit placed in front of  the engines. This creates partial vertical masking. Partial 

horizontal masking is achieved by offsetting the alignment of  air intakes. Theoretically, between the 

partial vertical and horizontal masking, the engines blades are fully concealed in the front hemisphere. 

However, since the official renderings of  the ADA are not scaled and show an ongoing process, the 

extent of  masking of  the engine remains unclear.

The F-18, for example, has a partially offset engine and requires the addition of  an inlet blocker to 

mask the engine.

The Sukhoi PAK-FA, which has a distinctly more serpentine duct with significantly more offset 

engines than the F-18, has a vertical S curve which still does not manage to mask the engines 

completely and thus requires an inlet blocker, similar to the F-18. This is a cautionary tale for the ADA 

on the pitfalls of  bad design, given that the PAK-FA is a bigger aircraft that should have been able to 

achieve better masking than the F-18.
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SOURCE: photographyobsession.co.uk and f16.net
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