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Clarification of vibration generation mechanism of agricultural machinery by
estimation of lug excitation force based on agricultural tire vibration
characteristics
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4,000,000

In order to identify lug excitation force, the shaft displacement and the shaft
force during rolling motion are measured by rolling test. Then, the tire is modelled as a circular rigid
ring and the equations of motion are derived considering ground contact and rolling motion. From the
derived equations of motion, tire ring displacement is 1dentified from the measured data using least
square method. The validity of this identification are confirmed by comparing the measured shaft force
with the calculated shaft force using the identified tire ring displacement. Finally, the lug excitation
force are identified from the measured shaft displacement and the identified tire ring displacement.



Tire shaft

Bearing holder
Rotary encoder \ |/

kG

6-component force transducers \ \-—i—/

Laser displacement sensor

SWIFT

200N 50
500rpm 10rpm

@ @

Drive motor —




Fx = MaXa + Cb (Xa — X0 )+ Ko(Xa — Xb ) — Co(za — 20 )
Fz =MaZa+Co(Za — 2 )+ ko(za — 20 )+ CoQXa — X0 )
+Fo+Fq (1)

Fiugx = Mo % + Co(%b — Xa )+ kb (Xo — Xa )~ CoQ(z0 — Za)
Flugz = MbZp + Cb(Zb - Za)+ kb(Zb - Za)+ CbQ(Xb - Xa)
+Fo+ Fq (2)
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Xp = X108t + X2SinQat +---+ X7 cosQat + XgSinQ 4t
2y = Z1coSQit + Zo SinQat +---+ Z7 co0sQat + Zg SinQ4t
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