Memo to Phil Heitzenroeder
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Cyclic Life to Propagate Through 3/4 Inch Vane, 262MPa, R=0
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From: Peter Titus

Subject: Modular Coil Casting Fracture Mechanics Calculations

Date: May 27 2004

I did the Paris Law integrals for four sets of Paris Constants. The only cast data I have came from ITER via Dick Reed and is for 7K. The 316 annealed 77K data came from Jun’s email, quoting NIST data. I used Jun’s fracture mechanics code, as we used for ITER’s case. At the end of this memo, there are two references for our ITER case fatigue calculations.   

	
	C m/cycle
	m

	ITER EU/KFK ICMC M2-H-03 Casting data
	6.619e-14
	3.856

	NIST1
	9.54e-11
	2.09

	NIST2
	5.43e-12
	2.95

	NIST3
	4.41e-11
	2.25


[image: image2.wmf]NCSX 316 Casting Fracture Based Fatigue Life

 Cyclic Life to Propagate Through 3/4 Inch Vane, 131 MPa, R=0
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The NCSX criteria requires a safety factor of 4 on life calculated using fracture mechanics, where material testing is the basis of the Paris constants. If the design goal is 130,000 full power shots, the life that must be demonstrated is 520,000 cycles. At a 262 MPa (39ksi) stress level, the 7K ITER cast 316 data satisfies the criteria for  a surface crack of  1.5 mm deep (and 5mm wide). At this stress level none of  the 77K annealed data would satisfy the criteria. If the stress is halved to 131 MPa, the 1.5mm deep, 5mm wide crack would be acceptable for the 77K annealed data .
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