Stealth, Sukhoi-style

Prototype reveals stealth features of new Russian fighter,
but scale of development task raises questions
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ussia has begun fAying a stealthy fifth-generation

fighter to rival Lhe 118, F-22, but Western ana-

Iysls question whether Sukhoi can develop and

deliver the aircraft by 2015 as promised.

Sukhoi's T-50, which made ils 47-min. first

flight on Jan. 28 from the KnAAPO facility in Komso-
maolsk-on-Amur, is the protolype of the PAK FA “future
front-line airerafl,” the first new-generation fighter for
the Russian air force since the Su-27 Flanker entered
service in 1884. India plans to co-fund development
and co-produce the new airerafl.

The airerall is clearly shaped for stealth, with the
chined forward fuselage, planform edge alignment,
internal weapong bavs and small vertical Lails.
The T-30 shows resemblances Lo Lhe F-22 Rap-
tor, but alao reflects ils Su-27 heritage in the
wide “centroplane” thal blends the fuselage
and wing.

Sukhoi says “the T-50 will demanstrale
unprecedented small cross seetion in the
radar, optical and infrared range owing
to composites and innovative Lech-
nologies applied in the luselage,
aerodynamics of the aircrall and
decreased engine signature.”

L5, analvats are im-
pressed, bul not vet
panicked by the T-50,
“Dron't go overboard
and call it the Raptor-
ski," 2ays a Washington-
hazed official. “It is essen-
tially a Flanker in the shape of a
fifth-generation fighter at this point.
It atill needs supercruize engines,
advanced radar and a lot more work
before military planners can starl sa=
i how it going 1o compete with the F-22 or even the F-35.7

Work on the T-50 began in the early 2000s, and the fighter
is zomewhere between a techinology demonsivator and a de-
velopment airerafl. How mueh effort is needed Lo fnalize the
production airerafl is nol clear Sukhoi’s Su-27 was substan-
tially redesigned from the T210 prototype, which first lew
in 1877; bul despite some rough edges, the T-50 looks closer
to a finished product.

The YF-22 prototype firsl (lew in Seplember 1990, and the
firsl development airerafl in September 1997, but the F-22
was not declared operational until December 2005—a longer
eyele lime than proposed for the PAK FA. And there are only
three prolotypes: the T-50-0 static-lest article; T-50-1, now
{lving; and T-50-2, which will be used for ground testing. The
Lwo YT-225 were [ollowed by nine development =225,

U.5. delense analvsls see a llying planform that incorpo-
rates low-observable altributes in edges and shaping that

are notable for a prolotype. But, they caution, the work
needed Lo finish a stealth design is greal. There is obvious
use of composites in the T-50; but many areas are melal,
and analysts are unelear whether this is just for the pro-
Lolype, with plans for more composites in production
aireraft.

'l Seemingly similar in size Lo the Su-27, which it will

replace, the T-50 like the Flanker has widely separaled
| engines. This makes the three-dimensional thrust vee-
| toring effective in roll, as well as yaw and pitch, and
'*\ provides room in the eenter fuselage for fore and afl
weapons bays. There are side bays for shori-range
air-to-air missiles (AAMs) under the inboard wing
sections, The centroplane also provides plenty
af room for inlernal fual. There are hard-
pointa for external stores under the inlets
\ and wing.

The T-50's configuration combines edge align-
ment and shaping for stealth with a delta
wing and powerful engines for supercruise.

Unusual dezign features in-
clude the small all-moving ver-
tical stabilizers, made pos-
sible by thrust vectoring,
and the movable wing
leading-edge exten-
sions. These act like
foreplanes and pro-
wt®E vide the three-sure-
face contral afforded by

the canard on the Su-30. The
delta-wing planform, imilar to

Lhe F-22'= aned likewise coupled

with powerful engines, will pro-
vide supercruise capability,
“IL iz apparent thal more concern has been paid Lo
shaping, bul there are still many surface intersections and
flight-test probez thal will [increase Lhe radar| signature”
says a senior ULE, Alr Foree oflicer involved in development
of the F-117 and F-35. “In addition, we need Lo understand
the mechanics of the very large inlets to determine how and
il engine [racar reflection] blockage iz achieved. And those
wing leading-edge devices present a ehallenge [or signature
control”

The prototype baz a number of features that are nol
stealthy, including the infrared-search-and-track ball on the
nose, the canopy (rame, gaps around the inlels, and various
unshielded intakes and grilles. There are no signs of any
liny-observable eoatings and materials, but they would not
be necessary for lrst Dight, sav analysts.

The T-50 was expected Lo [y with a pair of NPO Sat-
urn 1178 engines—a further modilication of the uprated

s

32,0001 -Lthrust AL-31Fs installed in the new Su-355 mul-
tirole lghter, Bul Saturn says the T-50 few with "eompletely
new powerplants” Compared to the 1173, the new powerplant
has increazed thrust and a digital control z2ystem adapled
1o T-50'% performanece, says llva Fedoroy, Saturn CEQ and
head of the PAK FA engine program.

But Russian Viee Premier Sergei Ivanov appeared Lo con-
tradiel Fedorov when he said the airerall lew wilh engines
from an earlier “44++7 gon-
eration fighter. The guestion
ol a new engine for the PAK
FA remains to be decided,
he said.

“Engines are going to be
one of the long poles in the
tenl," sayvs one US. analysl.
Saturn and Salyul are devel-
aping competing 38,500-Th.-
thrust engines. "The [ refined
supercruise] engine likelv
won'l be ready for several
years, well beyond even ini-
tial operational capabilily.”

Another big question is availability of an advanced ae-
tive, electronically scanned array (AFSA) radar, The PAK FA
avionics suite is being developed by the Ramenskaye design
bureau, with the AESA radar supplied by Tikhomorov NITE,
A full-seale antenna with 1,500 transmil/receive modules
was unveiled at Moscow's MAKS show in August. Tt is still in
hench tesls, and the prototype is likely fying without radar,
The first radar for the airerafl is expecied to be ready in
mid-2010, but integration with the stealth fighter has vet Lo
begun, 118, analvsls point out.

The T-50 appears to continue the Russian preference for
a large weapona capacity. Although bay sizes have not been
made publie, near-term, beyond-visual-range weapons will
be upgrades of the B-7T—including the K-77-1 and K-77M de-
velopments of the basic AA-12 Adder medium-range radar-
guided AAM.

Long-range AAM options for internal carriage include
upgrades of the B-37TM (AA-X-13). In terms of short-range
missiles, the baseling may be the K-74 upgrade of the infra-
red-homing B-78 (AA-11 Archer), although the long-running
K-30 program will likely replace the Archer.

Alr-to-surface weapons could include the Kh-38M family

The T-50's movable leading-edge
extensions forward of the intakes
act like foreplanes. Three-
dimensional thrust vectoring and
all-moving surfaces minimize the
size of the canted vertical tails.

“Don't go overboard and call
it the Raptorski. [T 1S

essentially a Flanker in

the shape of a fifth-generation
fighter at this point”

of medivm-range missiles now in development. Mockups
have lfeatured folding control surfaces for compreszed inter-
nal carriage, A new version of the decades-old AS-11 Killer,
the Kh-58UShK, has also emerged with folding surfaces lor
compreszed carriage.

The T-50 is expected to complete several more flights al
KnAPPO before moving Lo Lhe tesl center al Zhukovsky, near
Moecow. Senior Russian leadership has said Lhe first prepro-
duction batch will be deliv-
ered Lo Lipetsk in 2013 for
zlate tests; but even with
the Su-365 program provid-
ing development support
Tor the T-50, service enbey
in 2015 looks ambilicus.

“Lipetsk will function as
a sorl of Nellis, sort of Ed-
wards, sort of Eglin [USAF
hases] to wring out the jet,
develop some basic employ-
ment doetrine, and write
the Might and weapons em-
ployvment manuals,” the LS.
analyst says. "Finally, they'll train the initial instruetor-pilol
cadre for the first-line unil that will receive Lhe jet—probably
18-24 months afler the first one arrives at Lipelsk.”

Whether Sukhoi can meel, the timeline depends on the
sueeess of testing and the financial commitmenl of the Rus-
sian and, erucially, Indian governments. India is ready to
invest 25% of the PAK FAs development cost and form a
A0-50 joint venture Lo manufacture the fighter, wilh a basic
requirement of 250 aircrafl for each partner.

A bwo-seal PAK FA, dubbed the T-30URB, will ba the
basiz of an export verzion for the Indian air force, Hindu-
stan Aeronaulics joined the program in 2008, but Sukhoi
Director General Mikhail Pogosyan says Indian designers
will participate in the later stages of development,

While India can bring significan!, funding, il cannol supply
relevant technical expertise to help Sukhoei with the chal-
lenging Lask of developing and integrating a low-ohservable,
network-centric, fitth-generation fighter. How soomn, and how
effectively, the Russianz can deploy their rival to the F-22
remains to be seen. @

With Bill Sweetman and Grafam Warwick in Washington,
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