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Design, development and evaluation of electronic slip control system for MF 399 tractor

Abstract

An electronic dlip control system was designed and installed on a MF399 tractor and its
effect on wheel dlip and fuel consumption was evaluated under field conditions and compared
with that of mechanical draft control system on the same tractor. A rotary encoder was used to
measure the ground speed and a proximity sensor to measure the theoretical forward speed for
calculation of drive wheel dip. Output signals from the sensors were transmitted to a
microcontroller which, after processing appropriate command signals has been sent to a
stepper motor. Stepper motor was used to control the hydraulic pump.

Sensor calibration results showed that the measurement error of dip meter system was
approximately 2 percent in field condition. Field experiments were conducted at four levels of
speed and three draft set value levels in a sandy— oam soil with a randomized complete block
design. Results of statistical analysis showed that mean slip value with the electronic control
system was decreased 35, 43 and 49 percent at draft set values of 1, 2 and 3 respectively
compared with the mechanical system. Wheel dlip decrease in electronic control system
caused reducing of fuel consumption at every draft set value. The results also showed that
there was significant difference between fuel consumption of both systems at the all same

speeds so that the fuel consumption of electronic system was low.

Key Words: Tractor, Sensor, Electronic slip control, Slip, Fuel consumption.



