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Research and Development of Composite Materials for Pump Pressure 
Vessels 

 
Overview 
Flowserve came to us with an enviable problem – while they’re known for their 
products around the world, especially their pumps, they wanted to take their 
world-class design and make it even better. They asked us to design a 
pressure vessel that was identical to the current one they manufacture out of 
composite materials instead of carbon steel. With the economy the way it is, everyone is trying to cut 
costs and Flowserve is no different. The biggest challenge to this project was designing a pump that 
could withstood the high temperatures and pressure that their industries require while still managing to 
reduce the costs of manufacturing the vessel.  
 

Objectives 
The objective of this project was to research and develop the best method of enclosing a pump 
pressure vessel. The overall goal was to determine if it was feasible to find a composite material that 
has equivalent material properties to carbon steel for a new pump barrel design that will meet the 
requirements and reduce the overall manufacturing cost of Flowserve.  
 

Approach 
 Gathered customer needs after an in-person meeting at Flowserve’s Plant in New Jersey 

 Composite materials and pressure vessel designs were researched extensively. 

 Many concept ideas were generated based on our research. 

 A final design was approved by Flowserve and computer modelling was completed. 

 The model was then analysed to determine if our design met the customer needs.  

 A prototype was manufactured using fiberglass and carbon fiber. 

 Two tests using pressurized water were scheduled to be 
performed on the vessel. 

 A leak from the composite material ended any hopes of 
pressurizing the vessel to its capacity. 

 

Outcomes 
While we couldn’t prove our theories via testing, we believe 
that: 

 Composite materials can have similar material properties 
when compared to carbon steel. 

 Flowserve will save space when manufacturing their 
pressure vessel out of composite material 

 They will also save money if composite materials are used. 
The amount will vary depending on the size of the vessel. 

 Manufacturing a pressure vessel out of composite 
materials is feasible.  


