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Effects of Ground Surface Condition on Steering Force for Tractors with Electronic
Power Steering System

S.S. lee K S lee W Y Park S,Y Kim J Y. Lee J. H Mun

In this study, the electronic power steering control system was developed and it was carried out to investigate experi-
mentally the effect of the steering force for the on-road and off-road. The electronic power steering control system was
engineered new trend system of power steering control system for tractor. It was composed of the electronic controller,
detector, motor and mechanism mounted on tractor chassis. It was tested at the field in condition of tractor traveling speed
0 km/h, 3 km/h, 8 km/h, 11 kavh, 15 knvh, 18 km/h, 22 km/h, 25 kmv/h for measuring a maximum steering force. As
a speed of tractor increased, a steering force decreased regardless of on-road or off-road. In addition, it is sufficiently a
possibility of application of the steering system of tractor.
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Fig. 2 Block diagram of electronic power steering control system for tractor.
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Table 1 Specification of motor

Maker Ferrite Company Max rpm 3,000
Modetl S9D150-12 Rated rpm 2,450
Output (N - m) 0.6 Weight (kgf) 23
Voltage (V) 12 Length (mm) 155
Current (A) 17 Shaft diameter (mm) 13
Handlic
. L D
Torsion b
7 Cotumn e
Ball serew
Pitmun arm
Right Tire

Left Tire

Tie rod ‘Track arm
Kingpin
Front axfe

Fig. 5 Schematic diagram of mechanism assembly for electronic power
steering control system.
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Fig. 6 Mechanism assembly photo of electronic power steering con-

trol system.

Table 2 Specification of Prototype

Items Specification
Model L2202-4WD
Type 3 CYL., Water Cooled, 4 Cycle Diesel
Engine |Exhaustion (ml) 1299
Output (kw/rpm), 30/2600
" Type 4WD
. Clutch Dry 1 Plate
Chassis Brake Hydraulic Wet Disk
Speed Range F8/R8
Weight (N) 12,250
Weight Front 40
ratio (%) Rear 60
PTO-Speed (rpm) 578/752/1077/1605
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Fig. 7 Photo of prototype tractor.

Table 3 Soil properties of test field by USDA classification

Composition (%) Cone Index
Texture
Sand Silt Clay (Ch (KPa)
332 42.4 24.4 L 450
3. 4y Wy

A= oA EE Sxe e Ao
dAo7 Fgaty] e Elolofe] H ZAnd
54 33] WM ARt SAsch Age Al
338 W oR 1A)E 3600 WS AABIIL, %
T B Ane o] AT & e F, ¢ Ao Wyt
EE Y &% 0 kmvh, 3 kivh, 8 knvh, 11
18 km/h, 22 km/h, 25 km/hE AA 3] A

A7 52 W v sl 23ke A5 ab71$]8ke]
712HQ] Ao 2] BEFE £ wE ) 2 A
Aoz Fgsl7] Yl EYE Lo mE o) 23

¥
& 2793io] RS,



Hlmzof A A AdejelAe] AEe B gz 9l
W A dlo] £7bssta, o] ARk el dlolE] o] dof
A 97] wE el dlolelE FskA) @bt} 1Y 8L 33]
AT dolElE st grolth 18 gollA] msnkgl 7o)
HIEZoME EFEHC £T71 mEs 2gdo] Zoju
e B3Irh 121 elolofo] Waehs 23 Ay gL 4
E7F AlY AL 3 knvholl A 2F 1,800 NO& e H&
T 959 2ol AT BT, SRl xjolrt
L= 212 B 27 5o 93 Zlog Alggtt

18 99flA] Hisule) o] ERE] 23] EMule) 28
e BEdv A 5 3 knvhollM ©F 171 N-m¢] Hu| =
& EAR VeI OH, #3 £5 25 km/hollAl= 9F 85 N-m
o #Ha ¥ BT ety Alge] £ 5 gl A B3
= Abgel wet xjoli= QAN BE AdQle] A9 9k 75 N-m
o|th(Lee, 2004). 12| EE HIEE ZAJA B2EH0o] glo)
EAHE 23shs 0] BrFssiths A4S ¢ 51 Aok &
& 58 T3 Ao L3 FES BT A YL 06 N - m,
7H5) 20:10] 22 #HF £ EFE 12 N - mot}. 788
7 YA B Y] 23S A5l 34 A2 5 Qs H3
Y € oF 195 N - molth HA Rl Ho) %3

i o 0
2w 0 g8 g0
S O O
2 1000 0
5 o
O
g
3 500
Q.
0 T T T T 3
Q ) 10 15 20 25 30

Traveling velocity of ractor(km/h)

Fig. 8 Results of push bar force in condition of off-road (square
: right steering, diamond : left steering).
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Fig. 9 Results of steering wheel torque in condition of off-road
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Fig. 10 Results of push bar force in condition of on-road.
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