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EXTENDED ABSTRACT 

The research performed was used to develop a controller for a counter gravity casting machine to 
be used in the foundry setting.  The counter gravity casting machine is originally a single input 
single output, SISO, system that uses a transducer to turn voltage into a pressure that is used to 
control the position of two pneumatic valves, reverse and forward acting.  The valves are 
connected to a flask where the pressure in the flask depends on the position of the two valves.  
This setup uses a PID controller to control the voltage that is being sent to the transducer and 
thus controls the pressure in the system.   

Research Background 

While the original setup has the advantage of being very simple, it tends to respond poorly 
within certain pressure ranges.  The poor response is attributed to the pressure in the plenum that 
dramatically decreases during periods of high flow rate through the two pneumatic valves.  After 
a period of high flow rate, the system struggles to reach pressures any higher than its current 
state.  The research done describes different methods and controllers that avoid the problem with 
high flow rate. 

Research Conclusions  

For many applications in the foundry industry, a SISO system is sufficient and can be applied 
flawlessly in cases where the plenum pressure is not an issue.  The implementation of a two input 
controller however is able to solve the issues related to a drop in plenum pressure while also 
substantially increasing response time.  The two input controller in development is still in its 
early stages and has many improvements that can be made.  The original controller worked off of 
a lookup table to determine the voltage sent to control the valves.  The new controller still uses 
lookup tables; there are two different tables that are used depending on whether or not the user is 
trying to increase or decrease the pressure in the system.  The new controller also uses slopes 
instead of current pressures to determine how much to open or close the valves.  The new 
controller attempts to operate in regions where there is not a dramatic drop in plenum pressure.  
Thus the system with new controller responds quickly to changes when a large increase in 
pressure is needed.  For the foundry industry, development of two input controllers can produce 
improved performance and future money savings as smaller pressure tanks can be used to 
achieve better performance than systems under single input control with larger tanks.  
 


