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Effects of VHP Positions on the
Steering Stability of Agricultural Tractors(I)*

— Experimental Verification of Safe VHP Positions—

B OEF T, & ® e
S. L. Shin, K. U. Kim
Summary

This paper concerns with experimental verification of the theory on the safe VHP positions presented

in the first part of this study. In the experiment, tillage operation was conducted using a plow mounted

to the threepoint hitch and the forces acting on the hitch points were measured. Using the data from

the test tractor and plow, computer simualtion was also conducted and its results were compared with

those obtained from the field experiment. The comparison showed a reasonable agreement between

the two results, by which the theoretical method for the determination of safe VHP positions for stee-

ring control can be verified. Some guidelines for expanding the safe VHP region were finally proposed.
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Fig. 2 Analysis of forces acting on implement

and transducer sub-assembly.
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Table. 1 Tractor and plow used for the field

test.
Tractor
Model FIAT 4800DT
Engine Disel
Rated power output 50 PS(2000rpm)
Transmission  Gear 6— speed
Shift
Tires Rear : 12.4/11—28
Front - 6.00—16/4
Weigtht 1950 kgf
Plow
Width 45cm X3
Depth 20cm
Weigtht 470kgf
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Fig. 4 View of field experiment

B BECE B S HBoRM EY K
% &8 E# 158 (cone index )& 47 204
%, 224Kg/cm?e] 1}, FE-E 1990 8Y 22¢
HE 2697HA) 54 HAIBFATE & 12 Rl
ALg-3 Ed e AU #LE e Feln
O 4= WS KR ¢ RS vkl Zolth
Ay EdE e &2 FAAA 275 EHS
HER Aol &g o &3l B FHE] ENE
ol A F&3td et

B EUEY A7 £T2& ER EEY
2000rpm -2 A3, H$HES 10cm, 15cm, 20
cm, Y X8 042m/s, 0.78m/s, 1.2m/s=2 3}
of Ztz} 2 &) RZsksd el dlol B JIE AL 48
% MR stom &7 92 3L B
g3 474 e RiEsth E¢ BRI TE
I A &% 3 FFANAN TEEY &3 AF

Table. 2 Slippage of driving wheel and lower

link angle.

Speed(m/s) | Depth(cm) | Stip(X) | 6,(°)
10 9.1 163.9

042 15 1143 164.8
20 144 167.0
10 11.38 163.9
0.78 15 14.0 164.8

20 17.53 167.0
10 124 1639
1.2 15 16.5 164.8
20 183 167.0
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Fig. 5 Determinaton of VHP position and forces
acting on VHP.
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Fig. 6 Determination of normal reaction forces

at the front wheel.
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Table. 3 The experimental results of horizontal and vertical forces acting on virtual hitch point.

SPEED(m/s) |DEPTH(ecm) | V.(mm) V.(mm) Fu(kg) F,(kg) R(kgf)
10 —86.75 758.44 313.18 81.85 409.9

0.42 15 —79.94 759.81 590.41 147.99 257.01

20 —72.99 755.79 957.74 134.39 169.83

10 ~—86.15 761.18 298.55 88.22 400.33

0.78 15 —72.99 741.24 599.91 168.03 228.34

20 —24.74 735.23 1063.18 165.77 156.78

10 —77.29 758.53 315.62 125.22 395.98

1.2 15 —50.94 741.54 732.79 138.64 223.04

20 —40.50 744.79 1064.41 247.09 164.11
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Fig.7 Time history of horizontal, vertical.
forces and moment acting on transducer
subassembly when plowing velocity was
0.78m/sec.
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Fig. 8 Time history of horizontal and vertical
pull forces acting on VHP and soil reac-
tion forces at the front wheel when plo-
wing velocity was 0.78m/sec.
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Table. 4 Dimensions of three-ponit linkage of test tractor.

Length of lower link

Horizontal distance from lower link
point to rear wheel axis

Horizontal distance from upper link
point to rear wheel axis

Vertical distance from lower link
point to ground

Vertical distance from upper link
point to lower link point

Height of lower hitch point relative
to the ground

Length of upper link
Height of master

Dynamic radius of rear wheel

r; 760mm

a 150mm
b 235mm
d 450mm
¢ 150mm
in low position h 220mm
in high position H 850mm
r; 568~ 830mm

r3 630, 590mm
. 589mm
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Fig. 10 Safe VHP locations for steering control.
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