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Development and Evaluation of a Semi-active Suspension System
for Agricultural Tractors

Abstract

Usage of suspension systems in agricultural tractors improves the ride comfort and
dynamic behavior. However, the efficiency of passive suspensions is limited. In this
investigation, utilization of active suspensions was considered with the aim of improving the
performance of tractors suspensions. As the first step, a semi-active suspension with on-off
skyhook control strategy was considered as a proper system for agricultural tractors. In order
to evaluate this new system, a full suspension test-tractor with hydro-pneumatic rear
suspension was determined and during the research work, the rear axle suspension was
equipped with the semi-active control system. In order to evaluate the new suspension system,
two approaches of the computer simulation testing and experimental testing were used. For
the first approach, the computer models of the tractor and suspension system were built. Three
sets of impulse inputs were considered to excite the suspension system in the tests. In the
experimental tests, a suspension test rig was used to apply the test inputs to the tractor. The
outputs of the tests were considered the body accel erations and dynamic tire forces to evaluate
the ride comfort and handling ability of the tractor. The comparative results of the passive and
semi-active test modes were used in order to evaluate the performance of the new suspension
system which showed significant improvement in the ride comfort and handling of the tractor.
As conclusion, the overall performance of the tractor’s suspension was increased by using the

new suspension system.

Keywords: agricultural tractor, semi-active suspension, model, simulation, experimental

tests.



