;OBERe AR F5] A EST
ol Bt AT (E—8D

— By AR - 4R SR Bl (FRte EET) —

Study on the Running and Drafting Characteristics
of the Two-wheel Tractor on the General Slope Land

— —The Impact Loads on the Hitch Point of the Tiller-Trailer System

S C T
Song, Hyun Kap Chung, Chang Joo

Summary

Transporting agricultural products and the other material by the two-wheel-tractor
(power-tiller) and trailer system may be one of its most widely used farming functions.
The safety and hitching load for all the previaling performing conditions may be the
general concern over the operation of the tiller-trailer system.

in this study, a mathematical model to determine the static and dynamic forces exc-
erting on the hitch point were developed. Based on the analysis of the model and the
field measurements, the limiting hitching load and critical slope were analyzed. The
results of the study are summarized as follows;

1) The limit angle of slope land for the safety steering that two-wheel tractor-single
axle trailer system was able to transport agricultural products was the direct angle
(73=8; the cross angle(8) 15; and it was decreased in accordance with the increase
of carrying load (W,).

2} The critical velocity for safe operation in case of running on downward hill road
was about 1.08m/sec.

3) The limiting carrying load for the safe steering was W,=600kg.

The degree of the safe steering for different braking methods was given in order
as follows; Simultaneous braking the tractor and trailer, braking the trailer only, and
braking tractor only.

4) Among the three components of impact loads excerting on the hitch point, the
component in the lateral direction (Py,) was near zero in spite of increase of hitchi-

ng load (W,), while the components in the other two mutually perpendicular directi-
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ons(Py, and Py,) had larger values in horizontal plane than those in the slope lands.

5) Moment of forces on the lateral direction(M,) had the largest value among the

three components of impact moment acting on the hitch point, however all the

components were sharply increased in accordance with the increase of hitching loads

W,), Three components of the moment were the negative values.
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Fig. 2. The tow-wheel tractor-single axle trailer system
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Fig. 3. Free-body diagram of two-wheel tractor on slope land at broking instant

Key to symbols

. angle of direct slope (degree),
. angle of cross slope (degree),
. weight of two-wheel tractor (kg),

-

. weight of driver (kg),
. weight of trailer (kg),

@

. . weight of carrying load (kg).

SE I I [

s - weight of gauge system (kg),

o

. horizontal distance between the tractor axis

and its center of gravity (m),

!, : horizontal distance between the tractor axis
and center of gravity of driver (m),

!; : horizontal distance between the tractor axis
and center of gravity of trailer (m),

{, : horizontal distance between the tractor axis
and center of gravity of the carrying load or
the trailer axis (m),

{; : horizontal distance between the tractor axis
and center of gravity of gauge system (m),

I, : horizontal distance between the tractor axis

and hitch point (m),
h, :vertical distance from land to the center of

gravity of tractor(m),

h, . vertical distance from land to the center
of gravity of driver (m),

hy : vertical distance from land to center of
gravity of trailer(m),

h,  :vertical distance from land to center of
gravity of carrying load(m),

hy . vertical distance from land to center of
gravity of gauge system (m),
Ry, :resultant force acting on the trailer
wheel on horizontal land in static balance.
R, :resultant force acting on the tractor
wheel on horizontal land in static balance.
R, :resultant force acting on the trailer wheels
in general condition (kg),

R, :resultant force acting on the tractor
wheels in general condition (kg),

Ry, . %,¥,2, compoment of R, (kg).

Rycy, © %,7,2, compoment of R, (kg).

Xy X axis after rotation of the axis through
the angle of y(degree),

Ys 1y axis after rotation of the axis the angle
of B (degree),

Zy . Z axis after rotation of the axis through
the angle of 7 (degree),



Z.8 . Z axis after rotation of the axis through
the angle of 78 (degree).

T, : transfer matrix in 7,

Tp : transfer matrix in §,

W, : Z component of a load (kg),

W .y : Zy component of a load (kg).

W,y : Xy component of a load (kg).

Wys : y8 component of a load (kg).

W,rB : ZyS component of a load (kg).

Mp : impact bending moment acting on hitch
point (kg-m),

Mp,y, . £,5,2 component of Mp (kg-m),

Py, : resultant impact force acting on the hitch
point (kg),

Py.y, & %,9,2z component of Py, (kg).

a,, . braking deceleration in case of braking
tractor and trailer respectively (m/sec?),

a?, : braking deceleration in case of braking tra-
ctor and trailer simultaneously (m/sec?),

a, : braking deceleration on horizontal plane(m/
sec?),

ar 7 | :braking deceleration on up and down
hill road (m/sec?),

Py,, . x component of Py, in case of braking the
tractor only (kg),

Ry, : x component of Py, in case of braking the
trailer only(kg).

S1 | :braking distance on up and down hill
road (m),
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: rest on plane by braking the two wheels tractor only.

: two wheels tractor and trailer were braked independently.

- two wheels tractor and trailer were braked simultaneously
- the theoretical analysis and experiment work are performed
: the theoretical and experimental are not carried out

Table 2, Dimensions of two-wheel tractor-single axle trailer system.

symbols ] dimension v‘ unit “ symbols 3 dimension ’ unit
w, i 307.5 1 kg I3 ' 3.0 | m
W, 1 63 | kg I 1 1.42 \ m
w, | 178.5 | ke | I ‘ 0. 54 ! m
1 &
W, | 0, 460, 600, 800, 10001‘ kg | Iy ‘ 0.47 * m
W, ‘ 81.5 i kg | h, ; 0.9 ! m
1, ‘ 0.097 [ m ki, y 0.4 E m
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