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Computer Application for Tractor Data Acquisition

and the Optimal Control of HST Tractor

Jun Sakai, Kei Nakaji, Jiaolong Liu, Cheng Zou

Potentialities of Agricultural Engineering in Rural Development, Vol.2, International Academic

Publishers, Beijing, 1989, 789-795

The measuring systems based on a personal computer for tractor PTO and traction
performance were developed in this study in order to be utilized for optimal control of the
tractor. ‘

The PTO tests of ten tractors (12 to 16 kW) manufactured by four Japanese companies were
made to know the engine-PTO performance of up-to-date tractors. The test data of power
and torque performance could be classified into 3 typical patterns, and it was found that
these different characteristics were caused by the adoption of different angliech and torque
spring apparatus to the engine governor. The iso-specific fuel consumption curves and
minimum ones were also calculated to understand the fuel consumption characteristics in detail.

Furthermore, an optimal control system was developed to realize the easy driving of
higher fuel efficiency. The experimental tractor had a three-cylinder engine of 12 kW and
a hydrostatic transmission, which we call the HST tractor. Two stepping motors operated by
a personal computer were used to control both the engine speed lever and the swash plate

—~control lever of the transmission pump according to the signals from the torque and speed
sensors in the engine. The laboratory and field tests were made and the results were
discussed to evaluate this system. With the further development of electronic elements and
the increase of the attention to’ tractor optimization, there is a possibility that some

conventional design concepts for tractors would be changed in the future.
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'PTO Performance Analysis on Small Riding Tractors

Jun Sakai, Kei Nakaji, Jiaolong Liu
AMA, 1989, 20(4), 9-14

An investigation was carried out for the PTO performance of tractors developed recently
and now widely used in Japan. Such information on power, torque, specific fuel consumption,
etc, were obtained by using the PTO test equipment with a computer data logging sytstem.
It was found that much improvement has been done for these tractors. Especially, because of
the adoption of an angliech apparatus or a torque spring apparatus to the engine governors,
the PTO performance of many tractors have had a magnificent change compared wish those
reported before.

The following conclusions were reached in this investigation.

1) The torque rise and elasticity index of tested tractors were in a wide range of 1.27~1.53
and 1.80~2.70, respectively, are generally larger than those reported before. The reason is that
these small riding tractors are mainly designed for rotary tillage for paddy fields, the heaviest
farm work.

2) The maximum power of some tractors was larger than that of rated points. This makes
the 'tractor very easy to be operated when an overload is added.

3) The specific fuel consumption of maximum full load speed were in the range from 249 to
380g, kW - h. The tractors with a direct injection combustion chamber showed lower values.
Most of the tested tractors showed that their specific fuel consumption curves got together in
the full load area though their power and torque curves were different.

4) A good PTO performance could be realized by the optimal design and adjustment of
angliech and torque spring apparatus related to the load conditions. Their basic design and
adjustment were explained on the basis of relationship between the engine speed and the fuel

injection quantity.
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