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Abstract

A mounted-type agricultural implement is widely used in Thailand.
Therefore, the aim of this study was to develop a three-point hitch
dynamometer for measuring forces between a combination of tractor and
implement in category Il. The design concept of dynamometer was based on
three extended octagonal ring transducers attaching on a quick-attaching
coupler. The dynamometer was intended to measure the horizontal and
vertical forces of 40 kN and 10 kN, respectively. The EOR transducer was
fabricated from medium strength S45C steel. From the analysis of strain

distribution in the transducers using a finite element method, the strain nodes

for measuring the horizontal and vertical forces were 95° and 32°, respectively.
Calibration results showed that the transducers had the highly linear
relationships between the applied loads and the strain signals (R? ~1) with low
cross sensitivity of 6%. The efficiency of the developed dynamometer was
tested by mean of tilling a loamy sand soil. When tilling the soil using a
moldboard plow with depth of 27 cm and a disk plow with depth of 23 cm, the
average draft forces were 8.80 kN and 6.01 kN, respectively. The measured
drafts were 2.4% and 1.5% lower than the drafts predicted from ASABE
Standard’s equation. Based on the testing above, it can be concluded that the
developed three-point hitch dynamometer is capable to use with satisfactory

level of accuracy under practical situation.
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