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	Project Title
	Investigation of the Effects of 3D Manufacturing Parameters on Pressure Distribution Characteristics of End Plates used in PEM Fuel Cells

	Classification
	Research project

	Supervisor
	Prof. Dr. Mehmet Kanoğlu

	Abstract
	End (compression) plates provide mechanical strength to the assembly of a fuel cell stack. They are the last components on both the anode and the cathode sides of the stack. End plates are made of rigid and strong materials to provide high compression to the stack components. They should distribute the compression pressure homogeneously at the same time. This project investigates the effects of various manufacturing features on pressure distribution for laboratory-scale PEM fuel cell stacks. End plates will be manufactured by 3D printing with certain shapes and thicknesses. Then, the effects of assembly components will be investigated to determine the optimum clamping method. Finally, topology optimization will be applied to a compact bulk end plate to obtain a rigid and lightweight structure. The effects of manufacturing parameters will be investigated through numerical approaches first. Findings will be evaluated by experimental sets.



The graduation project is the subject of the MCE 401 Graduation Project I and MCE 402 Graduation Project II courses offered in the 7th and 8th semesters, respectively.

	Course Name
	MCE Graduation Project I

	Prerequisites
	None

	Corequisites
	MCE 212.1 Computer Aided Design

	Requirements
	Intermediate knowledge of material design and 3D drawing

	Workflow
	· Literature survey and problem definition
· Shape and thickness determination of plates 
· 3D model drawing and construction of the numerical model
· Boundary conditions, mesh, and numerical analysis
· Comparison of the models
· Project report
· Final presentation



	Course Name
	MCE 402 Graduation Project II

	Prerequisites
	MCE 401 Graduation Project I

	Corequisites
	MCE 212.1 Computer Aided Design

	Requirements
	Intermediate knowledge of 3D printed materials and laboratory safety

	Workflow
	· Specimen fabrication via 3D printing
· Preparation of test equipment and setup
· Pressure distribution tests
· Comparison with numerical results
· Project report and final presentation



	Term
	2026-2027 Fall Semester
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