


	[bookmark: _Hlk144915352]
	Date
	12/1/2023

	TITLE OF PROPOSAL - LDRD TYPE B
	A study comparing the accuracy of FEA sub-modeling methods against physical testing for the mechanical analysis of a CCT magnet 

	PRINCIPAL INVESTIGATOR (PI)
	Sara Notaro

	DEPARTMENT/DIVISION
	C-AD/NPP and EIC 

	OTHER INVESTIGATORS 

	Type name(s) of other investigators


	PROPOSAL TERM (month/year)
	FROM:           Feb-24

	
	THROUGH:   Feb-25

	EARLY CAREER ELIGIBLE:      YES  ☐     NO  ☒



SUMMARY OF PROPOSAL

Description of Project:   

[bookmark: _Hlk152323099]Finite element analysis (FEA) software packages such as COMSOL and ANSYS are used to study the mechanical behavior of a magnet due to magnetic forces. While FEA allows engineers to analyze structures that would otherwise be too complex for classical methods, large scale models require assumptions and simplifications. The Canted Cosine Theta (CCT) magnet for EIC is a challenge for detailed structural analysis due to the size and geometric complexity of the design, and therefore it is necessary to simplify the model by using techniques such as sub-modeling, geometry de-featuring, and material modeling. To study the accuracy of these methods, a simple physical structure is built, tested, and then modeled using FEA software. The simulation results for sub-modeling methods are compared to data obtained through testing of the physical structure. 



Expected Results:   

Data collected from both the physical and simulation results will be applied to structural mechanical modeling of the full CCT magnet. These results can then be applied to related magnets, such as collared superconducting magnets.







