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Abstract: Aiming at the requirement of the pilot surface control
system with power by wire for the advanced fighter, a kind of
the structure scheme of the displacernent type of actuator with
the reasonable electrical and hydraulic adjusting configuration
is proposed, and its operation states and the main characteristics
are discussed. On the basis of the mentioned work, the nonlin-
ear state equation to describe the dynamic characteristics of this
kind of the actuator is derived. Then, by means of the geometric
control theory of the nonlinear control system, it is proved that
this system satisfies the exact linearization condition, a kind of
the optimal control law with the least time-error cost func-

tion(ITAE), and the problems of cross coupling and multiplica-

tion non-linearity existed in the actuator control system are
successively solved. The control method proposed here founds
the nonlinear control theory for the actuator with electrical and
hydraulic compound control.
Key words: Actuator Electric servo systems
Hydraulic servo systems Nonlinear control
Differential geometry
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STUDY ON MULTI-BIFURCATION AND
PERSISTENCE OF CONFIGURATION
TO FIVE-BAR MECHANISM

Wang Yuxin
(School of Mechanical Engineering,
Tongji University, Shanghai 200092)

Liu Xueshen
(School of Mechanical Engineering,
Tianjin University, Tianjin 300072)

Abstract: The relationship between the dimension of the
mechanism and the singularity configuration is investigated

based on an example of five-bar mechanism, and a method that

can distinguish singularity configuration considering the di-
mension of the mechanism is also provided. The research also
analyzes the intricacy of the bifurcation of the mechanism and
provides the distinguish condition of the first rank bifurcation
and the second rank bifurcation. The persistence of the con-
figuration about the singularity point is studied using universal
unfolding method of nonlinear-singularity theory. The influence
of the disturbance factors such as assemble error and payload
on the configuration persistence at the singularity point are
analyzed.

Key words: Mechanism  Singularity

Persistence of configuration Controllable motion
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