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Design, construction and assessment of a static and dynamic friction
coefficient measuring system for major agricultural products

Abstract

In present study, a system was designed and fabricated for measuring the static and dynamic friction coefficient
of major agricultural products. Main components of this system consist of: a) angle meter, b) control unit, c)
rotating plate, d) level controls, ) DC electromotor, f) monitor (LCD), g) keyboard and h) infrared sensors.
Closed loop control circuit with negative feedback was used to measure the static and dynamic friction
coefficient. A code of 361 lines was written in Code-Vision software to program the main processor of control
unit (AVR-Atmega 8 bit). First of all, the control unit was simulated in Proteus V7 software and was then
fabricated. To assess the system, corn as a major agricultural product and different types of friction surfaces
(glass, rubber, galvanized steel, wood and aluminum) were chosen at five different velocity of corn movement.
The results show that the system acts well through high accuracy. Maximum value of dynamic (velocity of 12.4
cm/s) and static friction coefficient of corn was achieved on rubber (0.654) and galvanized steel (0.594),
respectively.

Keywords: Close loop control unit, Infrared sensor, Seed velocity, Microcontroller.



