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Preface One

The works“Launch Dynamics of Multibody Systems” wirtten by
Dr. Rui Xiaoting and co-authors took physical conception and engineer-
ing reality as conditions of decidable solution and boundary,developed
dynamic equations suitable for various cases and a theoretical base for
the launch of multibody systmes. Especially, the contents of later four
chapters in the book are remarkable techndlogy achivements originated
in the world and have broad prospects in practical application.

The foundation reasoning and formulas deriving from the book are
made strictly and rigorously. Becausing of using the matrix method in
mathematical discription,it is easy to compute and obtain numerical so-
lutions. It is possible to avoid resonance only by obtaining natural fre-
quency of vibration. Resonance can be avoided by staggering the natural
frequencies of vibration,or using the damped structures are used to limit
amplitude and make it smaller than the standard. If the resonance takes
place and measures are not taken, it would do structure damage to the
launch systems,or bring adverse initial disturbance of exterior ballistics,
causing a great decrease of precision of fire.

Theory may guide practice, vice versa,and practice may examine
the correctness of the theory and perfect it. I think that the dynamics
stated in this book will enable the design of multibody systems to raise to

a new stage. It will undoubtedly shorten the process deepening cogni-

tion practice , cognition , practice again, cognition again

and im-
prove technology level and will be used widely in developing new

weapons in advance.



Xie Guanxuan
Professor of Launch Vehicle
Member ,Chinese Academy of Sciences

Member , International Academy of Astronautics
Aug. 28,1993
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Preface Two

The works “Launch Dynamics of Multibody Systems” obtained
many creative achivements in launch dynamics of weapon systems, in-
cluding ; systematical deducing the unified differential equations of pro-
jectile motion ,and showing good agreement of theories with compute re-
sults; developing theories of projectile initial disturbance ;creatively ap-
plying the matrix method in multibody system vibration ; modeling and
solving the launch dynamics of a spin tube weapon,etc. .

The book reflects achievements of authors studying for many

%
years,it is an excellent works of important significance in both theory

and practice.

Huang Kezhi
Professor of Mechanics
Member ,Chinese Academy of Sciences

Vice Prisident,International Congress on Fracture
Sept. 20,1993
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Preface Three

Launch dynamics is an engineering technology field with a strong
aim and focus of modern weapon science. It wants to find the laws of
projectile moving in and out of the bore,study the interaction between
the projectile and the gun broe,study various factors effecting projectile
motion. Its ultimate aim is to provide theoratical bases and practical
guides for the design and use of projectile—gun systems,and gain the
best fire percentage of hits. In recent years,the authors studied system-
atically in this field and acquired a lot of significant creative achive-
ments, including ; developing differential equations of unsymmetric pro-
jectile motion in the bore and ulterior period;studying the laws of pro-

jectile motion in the bore;clarifying the problem of projectile counter

clockwise precession a disputed subject at home and abroad ;study-
ing the projectile initial disturbance of increasing twist rifled bore
weapon ; considering the changes of quantities and positions of the pro-
pellent gas pressure acted on the projectile for the first time ;studying the
vibration characteristics of spin tube weapon for the first time;on the
basis of studying the vibration characteristics of multibody gun systems,
putting forward the Transfer Matrix Method of Multibody System Vi-
bration. In comparing with finite element method and traditional dy-
namic methods, this method has the following advantages: it is simple
and direct,very effective,computational scale.is small,and it is easy to
know the whole nature of problems. It is a great discovery in mechanical
theory too,and it will have broad prospects in practical applications.
Many of the authors’ reseach achievements have been publicly
published and affirmed by the academic field. This book filles in the gap
of theoretical works of launch dynamics of multibody systems at home

and abroad,evolves the thieor ical system with a distinguishing feature,
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is a good model applying the mathematics and mechanics and combined
them with ordnance engineering. The authors’ achivements are very
scientific, initiative ,advantced and practical. The achievements will pro-
duce great social benefit,play an important role in the development of
launch dynamics,have significant value in both the theory and practice,

and makes a great contribution for strengthening the national defense.

Guo Zhongheng
Professor of Applied Mathematics and Mechanics
Member ,Chinese Academy of Sciences

Member , Polish Academy of Sciences
Aug. 24,1993
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