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Table 1 Grading standard of road roughness
[ G,(ny)(10°m?*)(Hn, = 0.1m™)

M PR JUF-E4{E RR
A 8 16 32
B 32 64 128
C 128 256 512
D 512 1024 2048
E 2048 4096 8192
F 8192 16384 32768
G 32768 65536 131072
H 131072 262144 524288
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Fig.1 Simulation results of B-grade pavement
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Table 2 Parameters of wheel-ski landing gear aircraft

2R U
LM kg 150
W SHHE/m 2.453
HLELFH R854 K /mm 800
TKHLIEE /mm 2400
TEPAR S b TR 45 R A 0.3
ALK 5 T P B 458 2R 0.5
WA/ (N/m) 100000
TEARAZRBEIE/(N/(m/s) ) 2600
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Fig.2 Full aircraft landing slide—off dynamics model
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Fig.3 Simulation results of passive vibration damping

aircraft skid
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Fig. 5 Simulation results of P-value influence research
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Fig.6  Simulation results of D-value influence research
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Table 3 Fuzzy rule control table for P value

H
dH
NB NM S PM PB
NB L M S M L
NM L M S M L
S L M S M L
PM L M S M L
PB L M S M L
R4 X DEBVERIAINIEHIZR
Table 4 Fuzzy rule control table for D value
H
dH
NB NM S PM PB
NB N N N N N
NM N N N N N
S N N Y N N
PM N N N N N
PB N N N N N
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Research on the Influence of Fuzzy-PID Control on Taxiing Vibration
Suppression of Wheel-ski Landing Gear Aircraft

Niu Zemin®, Yin Qiaozhi**, Sun Hao®, Wei Xiaohui'®*, Nie Hong**

1. State Key Laboratory of Mechanics and Control for Aerospace Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China

2. National Key Laboratory of Rotorcraft Dynamics, Nanjing University of Aeronautics and Astronautics, Nanjing
210016, China

3. Key Laboratory of Fundamental Science for National Defense-Advanced Design Technology of Flight Vehicle,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: The vibration caused by the aircraft running on the ground seriously threatens the safety of the aircraft
taking off and landing. To solve the problem of the severe vertical vibration on an aircraft with wheel-ski main landing
gears caused by the random runway during the taxiing process, the full-aircraft landing and running model of the
wheel-ski landing gear is established in a multi-body dynamic software LMS Virtual. Lab Motion. The stochastic
runway model is established based on the Gaussian white noise classical stochastic process. Then a semi-active
control shock absorber in the wheel-ski landing gear is designed in MATLAB/Simulink. Using the co-simulation
method of Motion and MATLAB, the taxiing vibration characteristics of the wheel-ski landing gear aircraft are analyzed
and compared under the control of the passive shock absorbers, the semi-active PID shock absorbers and the semi-
active fuzzy-PID shock absorbers. The results show that the designed semi-active fuzzy-PID control shock absorber
can effectively reduce the vertical vibration amplitude and load. Also, the aircraft can reach a static state more
efficiently. The adaptability and effectiveness of the proposed control method is verified by the simulation under
multiple working conditions.
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