B4R sIXIF 2| (E7H EE 2| B\ TEMO 0|X= FE&(I)"

A8 sl A H o] &4 ko] e MR H5—

Effects of VHP Positions on the Steering Stability
of Agricultural Tractors( I)*
—Derivation of Safe Region for VHP Locations —
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Summary

This study was conducted to investigate the influences of virtual hitch point (VHP) positions of a
three-point hitch on the steering stability of agricultural tractors. The VHP locations were determined
analytically from the linkage geometry and implement posture during the normal tillage operations. The
maximum force applicable to the VHP was also determined under the given soil and power constraints.
From these possible ranges of the VHP locations, a safe region for steering control was determined
theoretically by using maximum applicable forces for the given tractor and implement combinations.
With VHP positions within the safe region, tractor can maintain the minimum soil reaction forces, assu-
med 20% of the total tractor weight in this study, at the front wheels which is required for the
steering control under the maximum traction conditions.

This paper mainly concerns with mathematical developments for the determination of VHP locations
and maximum forces applicable to the VHP for steering control. Experimental validation of the theory

developed here follows as the second part of this study.
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Fig.1 Determination of VHP.
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Fig2 Static force analysis of tractor.
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Fig.3 Variation of limit rear wheel forces by
virtual hitch point locations.
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INPUT DATA

PRINT INPUT DATA,

INITIALIZE 0,

TYPE OF ROTRAY THREE

TYPE OF PLOW THREE
POINT LINKAGE

POINT LINKAGE

]

CALCULATE CALCULATE
84 63, 64

}‘;
CALCULATE VIRTUAL HITCH POINT OF FREE LINKAGE
TYPE Vo Vao

1
CALL SUBROQUTINE FORCE A
CALCULATE

sim , Fitim \Fypp

_1_
CALL SUBROUTINE FORCE B
CALCULARE

C.max FIL‘.‘, Fvnll, Rl

Vy=Vx+10

PRINT
Vr, Vs, Resim, Fittin, Friim

/

Fig4 Flow chart for determination of safe VHP lo-
cations.
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