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Study on Lateral Rollover of Traveling Tractor

—Consideration of Lateral Rollover in Tractor Cornering —

Yuya AOYAGI*, Masami MATSUI**", Takashi FUKUSHIMA *?

Abstract

Tractors face the risk of lateral rollover while cornering on slopes. Coping the situation is important for
safety. In this study, dynamic equations were formulated for four degrees of freedom (vertical, pitching,
rolling, and horizontal), while considering the centrifugal force. The centrifugal force affecting the tractor
body was verified through a modeling experiment. Furthermore, tractor cornering behavior on a smooth

’ slope was simulated. Consequently, the theoretical values and the measured values of the centrifugal force
matched less than 4.0m/s. Additionally, the cornering tractor overturned on a gentle slope (3°-8°) at
approximately 4.0m/s? centripetal acceleration. Aforementioned results indicate that to prevent over-
turning, even on a gentle slope, it is necessary to minimize the traveling speed.

[Keywords] tractor, simulation, cornering, lateral rollover, slope
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Fig. 2 Behavioral model of tractor (side view, rear view)
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Fig. 4 Setting condition of steering angle at each wheel in model experiment (schematic drawings)



HW - B - BE  ETHRO LT 7 S EEEICET 5H% 43 (143)

3.0
2.8
Z
R 26
#
w24 [ ---wlEm czmE) 00 9 T
— SR (2B 9 el o
22 I' o mAmms (R
b LT PHEUNIN (FRD) ,
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
HEE [m/s]

H 5 #imEOBERES X USEHME

Fig. 5 Theoretical reaction force and measuring reaction force in front wheels

30 r -~---HNAIKE (BRE
— 5MAlgER (RERE)
28 o ML (ERIE)
o slEligEs (SEAIE)

2 2.6
R T pememeaaol
=S e S
B 24 F R o
L pETON °
22 f ~~.
2.0 1 L L (] 1 1 J
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

R [m/s]

X 6 #EXAOEGMER X CERE
Fig. 6 Theoretical reaction force and measuring reaction force in rear wheels

REETE (ERIE)

_ =]
E ® SMEAETER (SRAIE)
@ o MEI%E (=E)
o S (=RE)
-—--- L HE (Z2H{E)
— D NBERE
0 0.2 0.4 0.6 0.8
IRFE [m/s]

7 T H BRI OERES X U ERME
Fig. 7 Theoretical centrifugal force and measuring centrifugal force

i AT ORBIC BV CTRAOT OBERME e
I G i I ORI
" - - - BOHOEEADEE
EMII 7 RELC, ERBTORERY I 21—
varvEiTol. NI/ ¥RERBEBOR L Y IRAEAR



44 (44 )

BREEHIZREHERE £ 1 %5 (2020

— BHIRIER I — - -BHREEREA
it EwF o0 (EDIEE25m/s2) e EvF o0 A (R INEE1.0m/s?)
ij_ 40 |
#
& 2
O e LT
I\ '/‘/ .
H\\ 0 + = } —
0 2 2% ~=730 35 ] 40
. —
—40 = FEATEERE [m)

8 [ALCHIEE 10m/s2 B LU 25m/s? DY v F > 7 AZehn (M 14.09
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