
Microprocessor controlled hydraulic load unit
by Mohammad Taghi Karami

A thesis submitted in partial fulfillment of the requirement for the degree of MASTER OF SCIENCE
in AGRICULTURAL ENGINEERING
Montana State University
© Copyright by Mohammad Taghi Karami (1986)

Abstract:
The purpose of this research project was to develop a microprocessor control unit for a hydraulic load
system and to determine the accuracy of control. This was a laboratory oriented fluid power system that
would use a microprocessor to simulate the loads involved in a cable conveyor system for conveying
logs out of the woods. The laboratory system would duplicate the simulated loads on the hydraulic,
system.

The designed system included a variable displacement hydraulic pump and motor. A tractor engine was
used to power the hydraulic pump and a water brake dynamometer was used to load the hydraulic
motor. The torque on the dynamometer was monitored by a strain gauge pressure transducer in
parrallel with the dynamometer torque arm pressure gauge. This transducer transmitted data to a strip
chart recorder which recorded the loads as a function of time. In addition a voltage output from the
recorder proportional to the torque was input to the microprocessor through an A/D converter. The
digital data from the A/D input was used by the control software to determine the control response
needed. A computer controlled stepping motor was used to move the variable displacement arm on the
hydraulic pump as required to obtain the desired load.

Test results were recorded as a series of curves on a strip chart recorder. These curves represented the
actual response of the load system to the computer control system.

The objectives of this research project were accomplished as follows: a) A microprocessor control unit
for a hydrostatic transmission load system was developed that could duplicate desired loads; and b) A
control program was developed that could accurately duplicate a predetermined series of forces that
changed as a function of real time. 
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