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Technologies, Strategies, Goals

Continued sales of
ballistic missiles to countries in the Middle East and South Asia have inten-
sified international interest in China’s advanced weapons.! Proposals for
halting these sales can succeed when the dynamics and motivations of
China’s defense system are taken fully into account. We have noted in an
earlier article in this journal that the technologies, strategies, and goals re-
lating to Beijing’s missile programs must be better understood by the con-
cerned international community in order to overcome its confrontational
stance with China and to build a cooperative regime.?

This article focuses on those programs and their purposes. It describes the
technological and strategic background of China’s current programs for the
modernization of its ballistic missile forces. We seek to lay the groundwork
for a more factual discussion of those weapons and their potential missions,
and to make the case for encouraging China to shift from military to peaceful
rocket technologies.

One fundamental fact must be understood at the outset. There is no
evidence that any overarching strategic doctrine informed Chairman Mao
Zedong's decision to proceed with the strategic missile program in the mid-
1950s. Westerners may find it hard to accept the fact that the program
proceeded without such strategic guidance and without a reconsideration of
Mao’s doctrine of People’s War. Nevertheless, until the early 1980s, there
were no scenarios, no detailed linkage of the weapons to foreign policy
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objectives, and no serious strategic research. Neither the Chinese leader nor
his senior colleagues on the Central Military Commission considered, com-
municated, or authorized the investigation of the broader strategic purposes
of the program.

Beijing’s military industry spent the period from 1956 to 1981 developing
and deploying its first-generation nuclear-armed missiles. At the end of the
period, the Second Artillery of the People’s Liberation Army (PLA) fielded
two types of intermediate-range ballistic missiles (IRBM) and one intercon-
tinental ballistic missile (ICBM).> The Second Artillery, the PLA’s strategic
rocket forces, had already decommissioned two types of shorter-range mis-
siles. All of these liquid-fueled missiles were designed to carry heavy war-
heads against cities and other “soft” targets. :

For their follow-on systems, the Chinese experimented with smaller, mo-
bile missiles with the same liquid propellants, but then turned to solid-
propellant rocketry after the successful flight of a submarine-launched ballis-
tic missile (SLBM) in 1982. The replacement of the first-generation strategic
forces with the more survivable solid-propellant missiles, both submarine-
launched and ground-mobile, began in 1986 and is scheduled for completion
before 2010. The goal is to create a less vulnerable, more flexible, and more
reliable strategic retaliatory force.

Despite its early ability to build tactical ballistic missiles (TBMs), the Peo-
ple’s Republic of China (PRC) did not seriously consider doing so until the
mid-1980s, though it briefly flirted with the idea in the 1960s and 1970s. The
major strategic objective was to deter the two nuclear superpowers, princi-
pally the United States before the early 1970s and the Soviet Union after the
late 1960s. Conventional TBMs were not judged cost-effective for battlefield
use. It was not until 1984, when the Chinese became aware of the potential
market in the Third World, that they began developing TBMs for export. At
the same time, the high command raised its assessment of battlefield TBMs
as a supplement to the PLA’s inadequate strike aircraft.

3. In Chinese missile terminology, only missiles with ranges above 1,000 kilometers are consid-
ered strategic. The Chinese define missile ranges as follows: short-range (jincheng), less than
1,000 kilometers; medium-range (zhongcheng), 1,000-3,000 kilometers; long-range (yuancheng),
3,000-8,000 kilometers; intercontinental-range (zhouji), over 8,000 kilometers. In the long-range
category there is a sub-category called intermediate-range (zhongyuancheng) denoting 3,000-4,800
kilometers. See, for example, Zhongguo Dabaike Quanshu: Junshi (Chinese Encyclopedia: Military
Affairs) (Beijing and Shanghai: Zhongguo Dabaike Quanshu Chubanshe, 1989), pp. 504, 1219,
and 1234.
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The sections that follow expand on this brief account of China’s strategic
and tactical ballistic missile programs and offer some views on their under-
lying purposes or doctrines and future directions. We argue that in the early
years these programs were essentially technology-driven and that only in
the early 1980s did Beijing develop relevant strategic and tactical doctrines
for its deployed and planned missile forces. One consequence of this doc-
trinal development was a willingness to borrow ideas from the West and to
engage the West in a strategic dialogue. Although the crisis of 1989 inter-
rupted that dialogue, the basic strategic link with the United States and other
Western states has not been eliminated.

Strategic Ballistic Missiles

In January 1956, Soviet advisers in Beijing suggested that missile technology
be included in the PRC’s Twelve-Year Plan for the Development of Science
and Technology (1956-67). A month later, on February 17, Qian Xuesen, a
rocket specialist who had only recently returned from the United States,
submitted a proposal on missile development to the Chinese leadership.* On
May 26, 1956, the Party’s Central Military Commission created a missile
research and development (R&D) organization, the Defense Ministry’s Fifth
Academy. The Chinese leadership understood that only long-range ballistic
missiles could strike the homeland of the United States, Beijing’s enemy and
a nation that had repeatedly threatened China with nuclear attack. The
commission assigned the academy the task of building these missiles.
Having little knowledge about missile technology, the Chinese turned to
the Soviet Union for help. On September 13, 1956, Moscow agreed to sell
the PRC two R-1 missiles and relevant technical documents.®> The missile (a
copy of the German V-2) was, however, too primitive for the Chinese to
learn much from it, and it was not until the following year, when Khrushchev

4. Qian Xuesen (H.S. Tsien) participated in an American military survey of the German missile
industry after the Second World War. He was involved in early R&D on U.S. missiles before
being allowed by the U.S. government to return to China. See Wang Shouyun, ed., Qian Xuesen
Wenji (Collected Works of H.S. Tsien, 1938-1956) (Beijing: Kexue Chubanshe, 1991), esp.
pp. 802-809.

5. The R-1, with a 270-kilometer range and code-named “Scunner” in the West, was first flight
tested on October 10, 1948, and deployed in the late 1940s. See Iz Istorii Sovietskoi Kosmonavtiki
(From the History of Soviet Cosmonautics) (Moscow: Nauka, 1983), pp. 226-227; and V.P.
Glushko, chief ed., Kosmonavtika: Entsiklopediia (Cosmonautics: Encyclopedia) (Moscow: Sovet-
skaia Entsiklopediia, 1985), p. 477.
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desperately needed Mao’s support against opponents in the Kremlin and
Eastern Europe, that Moscow agreed to provide a more sophisticated missile
to Beijing. Under the Sino-Soviet New Defense Technical Accord signed on
October 15, 1957, a Soviet Army missile battalion with two R-2 missiles and
their associated launching equipment reached Beijing on December 24.°

The arrival of the R-2s, which the Fifth Academy named 1059, marked the
real beginning of the Chinese ballistic missile program. The complicated
generational development of that program from 1956 to the present is set
forth in Tables 1 and 2.” On November 9 and 16, the academy created two
research organs, the First Sub-Academy (general configuration and rocket
engines) and the Second Sub-Academy (guidance systems). In the latter half
of 1958, the blueprints and technical documents (totaling 10,151 volumes) for
manufacturing, testing, and launching the R-2 were delivered to the PLA.
During the same period, Soviet missile engineers arrived in Beijing, and the
Fifth Academy purchased twelve more R-2s.

Although the Chinese intended to launch the 1059 on or before October
1, 1959, the PRC’s tenth anniversary, the magnitude of the task delayed the
launch of the Soviet-made R-2 until September 1960 and that of their own
version of the R-2, the 1059, until November 5, the same year. A year later,
a few conventionally-armed 1059s were assigned to the PLA for training
purposes. Their production continued until February 1964.

Throughout these same years, 1958-64, Beijing was developing nuclear
weapons, and as the nuclear program proceeded toward the first weapon
test on October 16, 1964, the Chinese paid ever greater attention to a follow-

6. The R-2, with a range of 590km, has had code name SS-2 or “Sibling” in the West; it was the
first Soviet-developed ballistic missile, though still based on the V-2 technology. The R-2 was
first flight tested on October 21, 1950, and deployed in early 1950s. See Iz Istorii Sovietskoi
Kosmonavtiki, pp. 230-231.

7. The missile fuels named in Table 1 are described below, note 10. Any adequate description
of the various missile guidance systems named in Table 1 would be long and technical, and
there is no easily available reference on the strap-down system. We have discussed the tech-
nologies of all the relevant Chinese systems in John W. Lewis and Xue Litai, China’s Strategic
Seapower: The Politics of Force Modernization in the Nuclear Age (forthcoming), chap. 7. A useful
reference on guidance systems is U.S. Department of the Air Force, Guided Missiles Fundamentals,
AFM 52-31 (Washington, D.C.: U.S. Government Printing Office, 1972), chap. 6. For relevant
Chinese works on missile guidance systems, see Zou Jiahua, Zhongguo Dabaike Quanshu: Hang-
kong Hangtian (Chinese Encyclopedia: Aeronautics and Astronautics) (Beijing: Zhongguo Dabaike
Quanshu Chubanshe, 1985); Gao Keren and Yu Huijie, Daodan Jishu Cidian (Dictionary of Missile
Technology) (Beijing: Yuhang Chubanshe, 1984), pp. 93-210; and Chang Gong, “Missile Flight
Control Systems (Parts I, II),” Hangkong Zhishi (Aerospace Knowledge), No. 6, 1975, pp. 13-15,
and No. 7, 1975, pp. 11-13.
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Table 1. China’s Ballisfic Missiles.

Technical
Description

Western
Desig.

Chinese
Desig.

Range[km]/
Payload[kg]

Comments

Ballistic Missiles Received from the Soviet Union

None V-2 270/950 Single stage; non-
(Scunner) storable liquid
propellant: LOX/
ethanol; radio-
inertial mixed
strap-down
guidance.
1059 SS-2 590/950 As above (V-2).
(DF-1) (Sibling)
1060 SS-1 162/950 Single stage;
(Scud-A) storable liquid: AK-

20/kerosene; strap-
down fully inertial
guidance.

China-Designed Strategic Ballistic Missiles

DF-1 None 2000/1500 Single stage;
storable liquid: AK-
20/TG-02; fully
inertial strap-down

guidance.

DF-2
(DF-2A)

CSS-1 1050/1500

1250/1500

Single stage; 20.6m
length, 1.652m
diameter, 32-tonne
lift-off weight;
same propellant as
the 1059's; fully
inertial strap-down
guidance.

DF-3 None 10000/NA Two-stage; non-

storable liquid:
LOX/kerosene.

Designated R-1 by Soviets
who sold China two in
Dec. 1956 for educational
purposes.

Designated R-2 by Soviets
who sold China two in
Dec. 1957 for production
and troop training; first
successful flight on Nov.
5, 1960; deployed in
1961; production stopped
in 1964; renamed DF-1,
after the original DF-1
(see below) became DF-3;
retired soon after the DF-2
became operational.

Soviet prototype of R-
11FM transferred to China
in Dec. 1959; reverse
engineering began in
June 1960 but abandoned
in Aug. 1961.

Similar to Soviet R-12/SS-
4 (Sandal); R&D started in
Feb. 1960; renamed DF-3
in 1964 with major
technical changes to
extend range and
increase throwweight.

Similar to Soviet R-5/SS-3
(Shyster); R&D started in
June 1960; first
successful flight on June
29, 1964; deployed since
Sept. 15, 1966; production
ceased in 1971; retired in
1979.

R&D started in 1961 and
abandoned in 1963.

Cont.



