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1 WDPR
Fig. 1 The sketch of WDPR structure principle
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Fig. 2 The sketch of systematic motion
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Fig. 3 The system simulation sketch
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Table 1 The system natural frequency
/em /cm
B, (080 0)" P, (86.6 50 -80)"
B, (080 0)" P, (-86.6 50 -80)"
B, (69.3 -40 0) " Py (86.6 50 -80)T
B, (69.3 -40 0) " P, (0 -100 -80)"
Bs (-69.3 -400)" Ps (0 -100 -80)"
By (-69.3 -400)" Py (-86.6 50 -80)"
B, (0 010)7 P, (25.9 15 50) "
By (0 010)7 Py (0 -3050)"
By (0 010)7 Py (-25.91550)"
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Fig. 4 The position tracking error
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Fig. 5 The velocity change curve
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Fig. 8 The wire tension variation
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Fig. 9  The actual pitch oscillation curve
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Modeling and Simulation of Time Domain for Car Ride
Comfort Based on a Space Model

ZHAO Qi WANG Wei" LUO Lan ZHENG Lingding LI Jie

( State Key Laboratory of Automotive Simulation and Control Jilin University Changchun 130025 P. R. China)

Abstract  Based on filter white noise road isotropous hypothesis and the first order Pade method a filter white
noise model of four wheels is built. Accoding to certain assumptions a mechanical model of seven degrees of free—
dom space is established for car ride comfort. Differential equation description of the model is derived by the system
vibration energy and Lagrange equantion. The corresponding simulation algorithm is proposed and time domain sim-
ulation of a car ride comfor is carried out on common grade B road and speed of 60 km/h time history of the vibra—
tion response variables are obtained. The results show that it is feasible and effective to model and simulate car ride
comfort based on space model.

Key words  car ride comfort time domain space model filtered white noise
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Motion Simulation of a New High Overload Flight Simulator

LIU Ya-hui' >° WANG Xiao-guang”
( Key Laboratory of Aviation and Technology of Flight Simulation Chinese Flight Test Establishment! Xian 710089 P. R. China;

School of Aerospace Engineering Xiamen University?  Xiamen 361005 P. R. China)

Abstract A new kind of flight simulator based on the cable-driven parallel robot was proposed and the over—
load maneuver properties were emphatically analyzed. According to the fundamental theories of cable-driven parallel
robot the motion platform suspended by nine cables with a six-DOF is designed. The dynamic equations of the
platform is established and a PD control law incorporating feedforward term and disturbance compensation term is
given. The stability analysis of control law is also made. Finally numerical simulations of overload maneuver and
pitch oscillation are taken as examples and results show that the platform can achieve a high overload with more
than 4 ¢ meanwhile the position attenuates and tends to be stable in a short time. The cable tension is also guaran—
teed to be positive and secure during the motion process. Moreover the case of pitch oscillation shows a good track—
ing property. Researches studied above could lay on foundation for the workspace analysis dynamics and control
stability and furthermore provide guidance and evidence for the practical design of flight simulator.

Key words  flight simulator wire-driven parallel robot high overload dynamics stability



