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Fig.2. (a) 3D view of the prototype tractor steering wheel, equipped with dynamic forces and moment measurement
system, (b) Force acting method to load cell 1
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Fig.3. (a) Front view of the prototype tractor right steering wheel displaying forces parallel to yz plane,
(b) Right view of the prototype tractor right steering wheel displaying forces parallel to xz plane
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Fig.4. 3D view of the prototype tractor right steering wheel; (a) The degree of freedom removing load cell 2, (b) The
degree of freedom removing load cell 3
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3- Potentiometer
4- Steering arm
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1- Castor angle
2- King pin
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Table 1- The prototype tractor parameters and specifications
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Fig.7. Calibration diagrams of the load cells applied in the mechanism measuring forces and moment acting on the
prototype tractor front wheel; (a) Load cell 1, (b) Load cell 2, (c) Load cell 3, (d) Load cell 4
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Table 2- Each parameter value of the prototype tractor on the evaluation path

p I oo 5T Jgb 4 gl ge 5 o], Colige dhold Cumd Gk puo Llis 881 B
* . . . . . Inflation Tractor
Length Width Ratio of the distance between center of gravity Velocity .
Parameter . -1 pressure weight
(m) (m) and front axis to wheel base (-) (kmh™) (psi) ™)
e
1.39 0.92 0.572 1.6 30 3750

Value
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Fig.8. Drawn path on a flat ground to evaluate the measurement system
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Fig.9. The diagram of the right wheelsteering angle versus time on the evaluation path
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Fig.10. Real view of the prototype tractor instrumented steering wheels
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Fig.11. The diagram of dynamic load acting on the right steering wheel versus time on the evaluation path
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Fig.12. The diagram of rolling resistance acting on the right steering wheel versus time on the evaluation path
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Fig.13. The diagram of lateral force acting on the right steering wheel versus time on the evaluation path
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Table 3- Comparison of the average acting forces on the prototype tractor steering wheel on.each segment of the
evaluation path

L Cuoglie &3908 (Swaliyd )b Sy £ Sl S5 e & Sl o
Rolling resistance  Vertical dynamic load The right wheel lateral force The left wheel lateral force
e et 39.88 801.66 0.41 -0.66
Straight path
(o) eV lad 40.84 805.33 -1.96 24.19
7m radius (left)
e et 40.48 803.37 1.41 0.68
Straight path
(o)) 20 0 glas 3831 799.70 42.58 -6.05
Sm radius (right)
i e 40.80 803.01 -0.91 173
Straight path
(El)) 2o gles 40.86 802.75 16.46 0.11
9m radius (right)
s e 40.20 802.06 -0.12 -0.43
Straight path
(o) e ¥ lad 2R 806.94 -19.31 89.69
3m radius (left)
o (rad 5*) __ Angular velocity of the right steering wheel
3.1 Angular velocity of the l=ft steering whesl
29
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Fig.14. The diagram of angular velocity of the right steering wheel versus time on the evaluation path
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