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Introduction

Since the beginning of the latest phase of China’s military modernization following the 1989
Tiananmen Massacre, the Chinese Communist Party leadership has striven to build a world class
aerospace sector as a major element of increasing China’s comprehensive national power. This
goal has been pursued through enormous targeted investments in technology, design expertise,
materials, and education, with successive sectoral reorganizations. A broad acquisition of
foreign technology has used to accelerate modernization and has been critical in all areas of
success. Having set a goal to become militarily dominant in the realms of air and space, this
decade will see the emergence of a modern Chinese 4™ to 5™ generation air force, their first large
cargo transport aircraft, and potentially, their first commercially viable transport aircraft.
However, reaching this point has also been hugely difficult for China and especially for its aero
engine sector where results are just beginning to be realized. Assuming continued heavy
government support and success, by the 2020s these capabilities could form a core military and
commercial air power projection capability for China. Absent appropriate U.S. government and
commercial investments, by the 2020s the U.S. military and commercial aerospace sector will
find itself in an increasingly heated competition with China, which will have significant security
implications for the United States.

By 1989 China’s aerospace sector had largely just started the painful process of emerging from
decades of dependence on Soviet 1950s era combat aircraft designs, a limited ability to produce
indigenous 3" generation combat aircraft, an inability to produce competitive commercial
transport aircraft and an inability to produce modern aircraft engines. The aerospace sector also
was organized in geographic clusters of aircraft and equipment factories reflecting “People’s
War” strategies, but producing inefficiencies like one factory’s fighters unable to another’s
engines. By 2010, after nearly three decades of investment, reorganization, and acquisition of
broad foreign technology, China’s aerospace sector is well on its way to making China one of the
top two or three global air and space powers by the 2020s. China is now producing two 4"
generation fighters which will soon be upgraded to 4+ generation capabilities, and a Chinese-
made carrier-based fighter will soon emerge. These fighters are equipped with Chinese-made
world-class precision air-to-air and ground attack weapons. China is now producing three types
of airborne early warning and control (AWACS) aircraft and has one medium range tanker.
China is also recapitalizing its trainer fleet with two new supersonic lead-in trainers, plus new jet
and piston engine powered primary trainers. This decade will also see the emergence of a new
C-17 size Chinese strategic transport aircraft.

It is increasingly apparent that since the early 1990s China has also been simultaneously
developing a 5™ generation combat aircraft, a prototype of which may fly in 2010 or 2011.
Chinese aerospace officials hint it will be as capable as the U.S. Lockheed Martin F-22A. There
are also hints of interest in smaller medium weight 5™ generation fighters, raising the possibility



of a Hi-Lo 5™ generation fighter mix. China can also be expected to soon field a new array of
sophisticated unmanned aircraft for surveillance and then unmanned combat missions. China
also has one of the world’s leading research and development sectors devoted to hypersonic
aircraft, which may yield new platforms this decade. China is also offering new capable and
bargain-priced aircraft and systems for export and co-production, which could soon offer strong
competition at the low end of the market.

China’s previous attempts at commercial aircraft, such as its 1970s failed attempt to copy the
Boeing B-707, and subsequent failed attempts to co-produce or develop airliners with dominant
Western partners, have given way to a much more serious Chinese-led effort to develop its own
airliner industry, starting in earnest during the 10" Five Year Plan (2001-2005). To accelerate
results China is actively seeking key partnerships with Western companies. Airbus, Bombardier
and Embraer hope to secure market share in China by shifting major elements of airliner
production there, but are also helping to improve China’s aerospace workforce. While the ARJ-
21 regional airliner may only meet modest success, China hopes emerge this decade as a major
market player with its larger C919 airliner. Though it enters a crowded narrow body airliner
market, China is betting that its deep finances, captive market and access to state-of-the-art
foreign technologies will allow the C919 to gain a market foothold before major rivals Boeing
and Airbus are able to offer their next-generation narrow body airliner. There is also a less
examined four-engine wide-body airliner program from the Xian Aircraft Company which likely
aimed at filling military requirements. China’s helicopter sector also has received much greater
investment, is realizing more programs, but it has yet to break a significant dependence on
foreign design assistance.

If there is an “Achilles Heel” it would be China’s aeroengine sector, which after sustained
investments since the mid-1980s, may only now be starting to produce a suitably reliable 4™
generation fighter turbofan. This achievement, however, is already fueling the development of
multiple high-bypass turbofan engines for large aircraft. At the same time China seeks foreign
partnerships which it hopes will better assist its ability to remain abreast of regent engine
technology developments. A 5™ generation fighter turbofan with a 10-to-1 thrust-to-weight ratio
is also expected to emerge within several years.

Caveats and Sources

In the main this paper seeks to assess the progress made by China’s aircraft sector from a
hardware perspective, though many conclusions must be tentative. This is due largely to China’s
intense effort to deny or restrict a detailed level of data and insight about its military, information
that has long been taken for granted in the West. For example, despite its official
“declassification” in 2006, the People’s Liberation Army Air Force (PLAAF) has only allowed
two semi public opportunities for foreign military officials to get close to the new Chengdu J-10
fighter (November 2009 and April 2010). Chinese aerospace officials have yet to release a
brochure of basic performance data for the J-10. Journalists are simply denied the degree of
access to mid and top level aerospace official, or to factories, such as is possible in the West.
Western aerospace officials who work with Chinese companies also are often reluctant to
comment on their future competitors, though China’s Russian partners are sometimes more glib.
China’s major bi-annual airshow held near the city of Zhuhai has seen increasing restriction on



information by Chinese authorities over the last decade. That said, the year 2009 witnessed
some important spikes in transparency by Chinese standards, especially regarding new strategies,
the 5™ generation fighter program and large aircraft programs.

Nevertheless it is possible to reasonably discern many ongoing trends. The Pentagon’s annual
China Military Power reports provide a useful measure of Chinese aerospace trends but could
easily be used to provide much more useful detail. This author and many other journalists and
analyst have been able to mine the global airshow and arms show network for much useful
information on China’s aerospace sector developments. As China seeks to compete in global
military and commercial aircraft markets it seems to realize the necessity of providing more data
about its products. Web sites like Scramble, using tools like Google Earth and Chinese sources
are able to assemble useful order of battle data. Nevertheless data about advanced military
programs like their 5™ generation fighters, hypersonics, engines, future aircraft weapons and new
strategic aircraft programs remains heavily guarded. But Chinese themselves are among the
most interested in these programs and there is a vigorous vetting of new imagery and data,
however scant, on numerous Chinese military issue web pages and blogs.

Goals and Trends

China’s leadership has set a national goal of creating a world class aerospace sector to fulfill both
the requirements of dominating modern air and space combat and for creating competitive
commercial aerospace companies capable of meeting Chinese civil transport needs and for
competing in the global marketplace. In November 2009 People’s Liberation Army Air Force
(PLAAF) commander General Xu Xiliang described a new strategy for the PLAAF as building
“an integrated air and space force capable of offensive and defensive actions.” The emphasis on
the Air Force building capabilities for space warfare was a new emphasis subsequently explained
in Chinese state media as necessary for China to win future wars. This will require that China’s
aerospace sector is able to master 5™ generation and 6™ generation levels of military capability.
Also, beginning in earnest during the 10" Five Year Plan (2001-2005), China has started the
difficult and expensive task of building a commercially viable “civil” large aircraft
manufacturing sector. Industry spokesmen have repeatedly stated that China must meet this goal
if it is to be able to emerge as a leading global power later in this century.

Reorganization In the 1950s, consistent with People’s War strategies that envisioned long
guerrilla wars against invaders, China created an aerospace sector characterized by regional
redundancy in order to ensure production of military aircraft. Major aircraft centers such as in
Shenyang, Chengdu and Xian produced their own aircraft, engines and components but often one
center’s aircraft could not use another’s engine. Due to the isolation of the Cultural Revolution
and the 1960s Sino-Soviet split, China’s aerospace sector remained relatively static due to
political chaos, underfunding and lack of contact with new foreign technology. But these
redundant centers also built political patronage networks to help ensure continued business.

Since the early 1990s it has been apparent that China’s party and military leadership has been
unhappy with the aerospace sector’s inability to produce world-class products. There has been a
pursuit of at times of the contradictory goals of achieving greater rationalization while also
seeking to promote competition and innovation, which would require redundancy. In 1999



China organized its then about 440,000 aircraft sector employees into two large corporate
conglomerates, placing most military and large aircraft concerns in Aviation Industries of China
(AVIC) one and then putting trainers and helicopters in AVIC Two, with the goal of spurring
greater domestic competition. AVIC, however, was a bureaucracy that exercised control over
still existing aircraft and component companies. The AVIC 1 Commercial Aircraft Corporation
was an early attempt to combine distributed government and private factories and institutes
toward the goal of making an airliner, the ARJ-21. Then in 2008 and 2009 there was a re-
merging of AVIC 1 and 2, with a reported 420,000 employees and 100 companies, with some
talk of the need to build new globally competitive “integrated companies.”

New organizations have emerged apparently to create a divide between military and civil
products, but such separation does not seem practically or politically possible for China. In early
2009 AVIC Defense emerged, with a reported 60,000 employees, but with a new organization
focused on advancing mastery of new technology but with apparent greater autonomy from the
AVIC bureaucracy. However, AVIC Defense is also marketing the U.S. designed Cessna C-162
small civil trainer, which is co-produced by the Shenyang Aircraft Co. after a 2008 agreement.
In early 2008 the Commercial Aircraft Corporation of China (COMAC) emerged, combining the
former AVIC 1 Commercial Aircraft, Shanghai Aircraft Corporation and the First Design
Institute for the goal of building competitive commercial airliners. However, a 2008 U.S.
Institute for Defense Analysis study of a 2007 visit to the ARJ-21 airliner plant concluded that
the former AVIC 1 Commercial Aircraft Co. was ultimately responsible to the Central Military
Commission of the PLA. There are reports that individual aircraft companies like Chengdu and
Shenyang have split into “military” and “civil” branches, but these companies remain united by a
single leadership, and military and civilian assembly lines remain co-located, to ease the sharing
of skills and technology. COMAC’s First Design Institute may also contribute to the design of
China’s new large military transport aircraft. These reorganizations also will not change existing
Chinese policies of “combining the military and civilian” to ensure maximum mutual benefit.

In early 2009 the AVIC Commercial Aircraft Engine Co. was announced with the initial goal of
completing a large high bypass turbofan by 2016, currently called the “SF-A” first displayed in
late 2009. It is now building a 30 hectare research and development facility in Shanghai, which
indicates there is a potential for this new organization to actually relocate existing large aircraft
engine expertise from major engine development centers in Chengdu and Shenyang, or to build a
new engineer cadre. Military turbofan research and production remain at Chengdu and
Shenyang, which likely have had longstanding large high-bypass turbofan programs. When put
into production, the SF-A can be expected to enable military versions of new civil airliners, plus
new large military transports and perhaps bombers.

Another organizational trend worth monitoring is an upgrading of commercial relationships
between Chinese aerospace universities and aerospace companies. In early May 2010 it was
announced that the Harbin Institute of Technology, famous for its contributions to China’s
manned space program and for aircraft carrier design, signed an agreement to help the China
Aerospace Science and Industry Corporation (CASIC) with five new laboratories to conduct
rapid research. CASIC makes precision guided bombs, short range ballistic missiles and
unmanned aerial vehicles (UAVs). While most Chinese aerospace universities and departments
are heavily involved in government funded research for military programs, movement into



formal military-corporate relationships may be a new trend. A more widespread teaming of
universities and aerospace corporations may rebound to make both the universities and the
companies far more competitive.

China’s aircraft sector has also been aided by a number of other trends:

Better design methods: In the early 1990s Chengdu and Shenyang benefitted from the hiring
of Russian design consultants, whereas Chengdu had already benefitted from hiring Israeli
design assistance for the J-10 program. Russian design assistance is still sought for various
programs, to include engine design, though Russia has managed to protect its engine intellectual
property better than for airframes. The Ukraine has been a source of consulting on large aircraft
design and turbofan engine design. But China received a real boost in the late 1980s when its
aircraft companies started using CAD-CAM (computer aided design, computer aided
manufacturing) and CATIA (computer aided three dimensional application) programs, at first
from France. A Chinese source has noted that computer design programs accelerated the design
of Chengdu’s FC-1, which provided experience needed to radically reduce the development time
for the twin-seat J-10S. Such programs are essential for China’s distributed aerospace concerns
to jointly develop and produce new aircraft, engines and other products.

New materials: Following global trends China has invested heavily in new materials to enable
lighter stronger airframes and that allow higher temperatures needed for high performance
engines. A recently released biography of a Chengdu Aircraft Co. designer explained how they
developed initial composite materials for use in the J-10 and how they managed to hire a
California-based laboratory to test their product. Composite material fabrication has also been
an increasing part of the airline component production work that Airbus and Boeing have given
to China. In early October 2009 X’ian Aircraft International acquired Austria’s Fischer
Advanced Composite Components, a major supplier of airframe and interior composite-based
components. An ability to build large composite material airframes and skin of sufficient
strength would contribute greatly improve China’s ability to produce stealthy 5™ generation
aircraft designs, as well as modern, efficient civil and military transports.

Advanced electronics: The last decade has seen Chinese electronics companies absorb
significant foreign technology which has aided their development of new advanced electronic
components. In the 1990s the PLA was able to have some access to Israeli and Russian designs
for radar for 4™ generation fighters, which has aided the development of new Chinese radar for
the J-10 and J-11 fighters. Access to Russian and Israeli active electronically scanned array
(AESA) technology has likely accelerated China development of this critical technology for 4+
and 5™ generation fighters and new radar aircraft. China has also quickly adopted technologies
needed to create new digital cockpits that ease pilot workload and allow for better information
networking. At the 2008 Zhuhai show China revealed a new large “data fusion” digital display
similar to that used by the new Lockheed-Martin F-35 fighter. With Russian and perhaps some
Israeli assistance China has also produced new optical/low-light/laser targeting pods to better use
their new precision guided munitions.

Growing Engine Progress



Perhaps one of the most serious barriers to China’s ability to build a world-class aerospace sector
has been its heretofore inability to produce modern and reliable high-power turbofan engines for
military and civil aircraft. That said, it is possible to detect that an enormous effort is underway
and while China has experienced considerable difficulties along the wayi, it is a fact that progress
is being made. However, as with so many other advanced military programs, China does not
allow the dissemination of sufficient data about specific engine programs to make clear
determinations regarding their progress.

Military Turbofans Without an indigenous high-power turbofan China cannot enter into
sufficient fighter production rates needed to rapidly recapitalize it fighter force to the 4™
generation. Furthermore, it cannot sufficiently enable the sale of its 4™ generation aircraft. As
such, a great deal is resting on the success of the WS-10A or FWS-10 Taihang, China’s first
indigenously designed 4™ (called 3") generation fighter turbofan, a product of the 606 Shenyang
Aeroengine Research Institute (SARI) and the Shenyang Liming Aero Engine Group. A
program reportedly started in 1986 by Deng Xiaoping, the goal of the WS-10A program was to
produce a turbofan competitive with the Russian Saturn AL-31F and comparable U.S. engines to
power new 4™ generation fighters like the Shenyang J-11 and Chengdu J-10. It reportedly began
flight testing on a J-11 fighter in 2002 and may have started low-rate production in 2006. A
picture of the Taihang was revealed at the 2006 Zhuhai show, and a full scale engine was finally
displayed at the 2008 Zhuhai show, though a full engine complete with exhaust nozzle was not
displayed until the recent PLAAF 60" Anniversary.

Since the early 1990s Russian sources have disclosed to the author that Shenyang was
experiencing great difficulties in meeting planned thrust goals, while there have been reports and
rumors of other specific problems. In August 2009 a Chinese AVIC official admitted there were
many problems facing the Taihang but declined to elaborate. Other possible issues include
incidents of shedding turbine blades, oil leakage issues, and even one unconfirmed rumor of a
new J-11BS fighter disintegrating in flight due to a Taihang engine failure. To be sure, U.S.
engine makers were very challenged to make the leap from 3™ to 4™ generation fighter engines,
though at the recent November 2009 Dubai Airshow Russian officials conceded that given their
large investment and commitment that China would eventually make the Taihang work.

While having kept a much lower profile, it is increasingly clear that the 624 Engine Design
Institute, or the China Gas Turbine Establishment (GTE), and its related Chengdu Engine Group,
may have competing advanced fighter turbofan engine programs. This was revealed with some
surprise at the 2008 Zhuhai Airshow, when GTE revealed models of new fighter and trainer
turbofans. One is a 9,500kg maximum thrust class engine, the other a 4,200kg maximum thrust
class engine, and both appeared equipped with axisymetric thrust vector control nozzles. These
enhance extreme post-stall maneuverability and can improve short take-off and landing
performance. This engine may be related to the more well known WS-13 program, or what is
sometimes called the Taishan, which is ostensibly based on the Russian Klimov RD-93 turbofan
that powers the MiG-29 and the Chengdu FC-1.

There are other indicators that Chengdu may have a large fighter turbofan development program.
At the 2009 Moscow Airshow a Chinese AVIC official demurred when asked whether the
Taihang would power the J-10 fighter. Then at the same show, Ukrainian officials explained to



the author their hope to work with China, first to coproduce the Progress Al-222-25F turbofan
for the Hongdu L-15 trainer, but then to co-develop a 9,500kg thrust engine and then a 15-ton
thrust fighter engine. A Chinese source then suggested the AI-222-25F coproduction venture

would fall under the Chengdu Engine Group.

It is also likely that there are programs underway at Shenyang and Chengdu to develop more
powerful turbofans for 5™ generation fighters. Chinese professional engineering journals show
an interest in engines with a 10 to 1 thrust to weight ratio, thought to be a requirement for
advance 15+ ton thrust engines needed for next generation fighters. One program is called WS-
15 and is likely a program of the Chengdu Engine Group, though some Chinese sources say it is
a Shenyang program. In mid-December 2009 an internet-source image of the WS-15 engine
core appears, at least confirming this program’s existence. A wall chart from the 2006 Zhuhai
show illustrating China’s fighter engine history noted the “4™ Generation Aero-engine” to be a
product of the “AVIC-1 Power Systems.” In 2008-2009 AVIC was further reorganized resulting
in the “AVIC Engine Group,” which may promote greater cooperation among formerly
competing engine groups. A Russian source recently stated that China is also developing a 18-
ton thrust engine, which would exceed 40,000 Ibs. of thrust and approach the 19.5-ton thrust
Pratt and Whitney F135 engine of the F-35. China is unlikely to stop there. At the 2008 Zhuhai
show a GTE official gave a rare interview in which he noted that the U.S. may be developing
future engines with 16 to 1 thrust-to-weight ratios, implying they had to follow suit.

While having resisted the sale of its current advanced turbofan technology to China, Russia
hopes to remain a source for completed advanced turbofans. In late 2009 a Russian source told
the author that China is interested in the improved more powerful versions of the AL-31. For
example, the AL-31F-M1 adds 1,000kg of thrust for a total maximum thrust of 13,500kg, and
Russian officials note that future versions could achieve 15-tons of thrust. The PLA may make
additional purchases of the AL-31FN if Shenyang’s and Chengdu’s engine programs remain
problematic. In addition the PLA is purchasing more Russian Klimov RD-93 engines to support
the FC-1/JF-17 program with Pakistan. The more interesting possibility is that the PLA will
continue to purchase Russian military turbofans as its indigenous engines come on line so as to
sustain a higher rate of fighter production.

High Bypass Turbofans China is also apparently making progress in developing its own high-
bypass turbofans for use in new large civil and military transport aircraft. At the 2008 Zhuhai
show a mockup of the 3,200kg thrust “Minjiang” high-bypass turbofan, with potential
application for business jets or UAVs, was displayed for the first time. It was reported to be a
joint program of the GTE and the Shenyang Liming Aeroengine Company, another potential
indicator of cooperation between the otherwise rival aeroengine groups. This engine may be
used by business jet size aircraft. Then at the early November 2009 Shanghai Industry Fair the
AVIC Commercial Engine Corporation made a surprise revelation of its new “SF-A” 12,000 to
13,000kg (@30,0001bs) thrust high-bypass turbofan, which one Chinese report noted had been
developed in “secret” since about 2001. This engine may be ready for use by 2016 and is
intended for use by the new COMAC C919 regional airliner.

The Chinese companies responsible for the SF-A have not yet been revealed. However, it has
been oft reported that SARI was developing a high-bypass turbofan based on the engine core



developed for the WS-10A. The prototype for this engine may be known as the FWS10-118,
which also may be known as the WS-10D, a 12+ton thrust engine. This engine, or a purchased
Russian Dvigatel D30-KP turbofan, or a co-produced model known as the WS-18, may power
the new X’ian H-6K bomber. GTE’s work on the Minjiang is a potential indicator that Chengdu
may also be working on larger high-bypass turbofans. With the SF-A engine China hopes
eventually to compete with the Safran/General Electric CFM-56 high-bypass turbofan family,
one of the most popular regional jet turbofan engines with over 14,000 in service. This is a very
ambitious objective, as China would also have to compete with the global sales and service
infrastructures of well established turbofan makes CFM, GE, Pratt Whitney and Rolls Royce.
But China is also planning to support the long-term development of its advanced high-bypass
turbofan sector by developing several types of large aircraft that will provide a growing domestic
market for its engines.

China is also going to try to keep abreast of continuous foreign turbofan developments. In 2002
AVIC chose the U.S. General Electric Company to produce a version of its CF-34 turbofan for
the ARJ-21 regional airliner. But in late 2009 the new COMAC changed horses, selecting the
CFM/Safan Leap-X turbofan for its C919 airliner, because it promised advances in fuel
efficiency over the market-dominant CFM-56 turbofan and CFM agreed to accelerate its
development schedule to fit the C919’s timetable.

Military Programs

4™ Generation Fighters China is now producing single and twin-seat versions of two 4™
generation fighters for its air forces and now has over 500 4™ generation and 3+ generation
fighters and strike fighters. With a successful indigenous high power turbofan the PLA could
likely double this number within this decade, but with improved 4™ generation fighters. This
represents a major achievement for China’s combat aircraft sector despite the fact that both
required major inputs of foreign technology and consulting, and both fighters currently rely on
Russian-built turbofan engines. Both fighters employ modern effective weapons, use Chinese-
built radar and may soon, if not already, start using a Chinese-built turbofan. Both fighters may
also be upgraded with a Chinese-built active electronically scanned array (AESA) radar which
would elevate them to a 4+ generation level. When so upgraded, they will likely be competitive
with U.S. 4+ gen fighters like the Boeing F/A-18E/F Super Hornet, the Lockheed-Martin F-16
Block 60 Falcon and AESA radar equipped variants of the Boeing F-15C Eagle.

Though it took over 20 years of formal development the Chengdu Aircraft Corporation’s canard-
configuration (horizontal stabilizer in front) J-10 has emerged as China’s first “indigenous” 4t
generation fighter. In 2010 over 150 are estimated to be serving in about seven units. The single
seat J-10A and twin-seat J-10S are comparable in size and performance to the F-16, which is not
an accident as F-16 technology sold to aid Israel’s Lavi fighter program of the 1980s, migrated to
Chengdu when Israel was hired to provide consulting assistance on the J-10 program. A recently
revealed early mockup of the J-10 built in 1991 shows it had the engine air intake of the Lavi/F-
16. This was changed, however, when Russian consultants joined the mix in the early 1990s to
integrate the Russian Saturn AL-31FN turbofan engine. The radar of the J-10 is assessed to have
been influence by Israeli and Russian technology, while a Russian active seeker makes possible



the J-10’s formidable PL-12 medium range AAMs. While there are few images of active J-10s
carrying targeting pods and precision guided munitions, this capability is planned for the J-10.

At the end of 2008 Chinese reports emerged of a new variant of the J-10 testing at Chendgu, and
images soon emerges of what is called the “J-10B,” which has a redesigned engine air intake, a
new infrared search and tracking (IRST) device and what may be a new AESA radar. Russian
sources suggest that an early Russian Phazotron Corporation AESA radar sold to China in the
mid-1990s may have formed the basis for the new Chinese radar. Some reports also suggest that
the J-10B is primarily intended to meet a requirement from Pakistan. These modifications point
to the J-10 having evolved rapidly toward a 4+ generation level of capability. In 2005 a Russian
estimated for the author that China might build up to 1,200 J-10s over its lifetime, while in late
2009 another Russian source stated that so far 300-400 AL-31FN engines had been purchased to
support J-10 production. It is expected that Chengdu will integrate a version of the WS-10A
Taihang turbofan into the J-10, while Russia hopes to sell more powerful versions of the AL-
31FN.

One of China’s first major post-Tiananmen military purchases was its initial batch of 36 Sukhoi
Su-27SK single-seat fighters delivered between 1992 and 1996. In the few times they have met
in mock combat, the Su-27 and Su-30 have outperformed the U.S. Boeing F-15C, though the
later has had advantages in electronics and weapons. Its first experience with a world-class 4™
generation fighter, the PLAAF’s absorption of this fighter was not without difficulty. However,
by 1998 the PLA felt confident enough to secure a co-production agreement between Sukhoi and
the Shenyang Aircraft Co. for up to 200 fighters from Sukhoi-built components, designated the J-
11. However, Russian glee at having secured such a large customer started to change
dramatically by 2004. In 2000 a high Shenyang official told the author that they might not build
all 200 co-produced fighters, and it turns out that only about 100 kits were indeed acquired from
Sukhoi.

To the Russian’s then and ongoing dismay, the PLA’s real goal was to appropriate the Su-27
design and with improvements put it into production. The J-11B emerged early in the last
decade and reportedly started entering PLAAF units in 2007. In 2002 it was tested with the WS-
10A Taihang turbofan but recent reporting and imagery suggests it may only by 2009 be
equipped with this engine due to developmental difficulties. The J-11B improves upon the Su-
27 design by using more composite materials to reduce airframe weight, a new digital cockpit
and a better Chinese-made radar. In early 2010 a source suggested to the author that the J-11B is
also being tested with an AESA radar, which would point to its quick evolution toward a 4+
generation capability. In 2008 it was revealed that the twin-seat J-11BS was in development and
this is now in production. An estimated 140