
Dr. Steward’s research has recently focused on 

off-highway vehicles investigating ways to 

sustainably improve performance.  Specific 

emphasis has been given to hydraulic systems.  

In particular, his recent research projects have 

focused on filtration, agricultural automation, 

and physical system modeling and simulation.  

Some relevant project include: 

 

 

Magnetic Filtration of Particle Contaminants 

from Hydraulic Fluids 

 

A majority of hydraulic system failures are due 

to fluid contamination.  However, many of the 

micron to sub-micron scale particles produced by internal wear are not removed 

from hydraulic fluids because of the challenges conventional sieve filtration faces 

in capturing these small particles.  The use of high strength rare-earth magnets 

have been shown to be effective in removing these small particles, but no 

standard methods for performance testing exists.  This project seeks develop 

testing methods of magnetic filtration technologies and develop scientific 

knowledge needed for designing magnetic filtration for real world applications. 

 

 

Robotic weeding technology for high-value crops 

 

Weed control is essential for the production of high-yielding, high quality crops.  

For high-value vegetable crops, particularly those grown for organic markets, 

effective weed control can be challenging.  The goal of this project is to develop 

both the sensing and actuation technology to control intra-row weeds with robotic 

mechanical cultivation.  Machine vision technology is used to determine the 

location of crop plants, and automatic control is employed to precisely control the 

position of the tillage tool.   

 

 

Hydrostatic Transmission Testing with Real-time Vehicle Simulation 

 

Hydrostatic transmissions (HST) are used in a variety of off-highway vehicle 

platforms for vehicle propulsion.  They enable higher productivity and 

functionality over other transmission technologies.  HST testing typically involve 

quasi-static loading without regard for the dynamics that transmissions will 

encounter in applications.  This project seeks to develop approaches for testing 

HSTs under dynamic loading using real-time simulation of vehicle models.  An 

HST test stand has been built to enable this research.  This equipment is also 

available for student education and industrial projects.  

 

 

Hydraulic cylinder cushion design modeling and optimization 

 

Hydraulic cylinder cushions are used to decelerate cylinder motion near end of 

stroke.  Cushions operate by restricting fluid flow out of the cylinder.  Cushion 

component geometry plays an important role in the deceleration of the cylinder.  

In this project, models relating cushion geometry to end-of-stroke deceleration 

were developed and a design optimization process was implemented.  A cylinder 

cushion test stand has been built and will be used for student education and 

research.  

 

 


