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	WBS: INEEL-2
	Title: INFLUENCE OF PROCESSING ON MICROSTRUCTURE AND PROPERTIES OF IRON ALUMINIDES AND COATINGS
	Contract No: 
	Start Date: 10/01/85
	End Date: 09/30/04
	Name: Idaho National Engineering & Environmental Laboratory
BWXT, LLC
P. O. Box 1625
Idaho Falls, ID 83415
	PI: Richard N. Wright
	PYF: 60
	TCYC: 230
	PCYC: 220
	PC1: 18
	AC1: 18
	PC2: 24
	PC3: 54
	PC4: 99
	PC5: 114
	PC6: 129
	PC7: 144
	PC8: 159
	PC9: 174
	PC10: 189
	PC11: 204
	PC12: 220
	AC4: 76
	AC5: 89
	AC6: 128
	AC7: 
	AC8: 
	AC9: 
	AC10: 
	AC11: 
	AC12: 
	AC2: 24
	AC3: 54
	V1: 0
	V2: 0
	V3: 0
	V4: 23
	V5: 25
	V6: 1
	V7: 144
	V8: 159
	V9: 174
	V10: 189
	V11: 204
	V12: 220
	MS1: INEEL-2-1
	MS2: INEEL-2-2
	MS3: INEEL-2-3
	MS4: INEEL-2-4
	MS5: 
	MS6: 
	MS7: 
	MS8: 
	MS9: 
	MSD1: Relate Thermal Spray Parameters to Microstructure, Stress and Oxidation Behavior of FeAl Coatings
	MSD2: Mo Silicide Coating Process Development
	MSD3: Determine Effects of Microstructure and Residual Stress on Coating Performance for Fe3Al Alloys
	MSD4: Determine Effects of Microstructure and Residual Stress on Coating Performance for FeAl Alloys
	MSD5: 
	MSD6: 
	MSD7: 
	MSD8: 
	MSD9: 
	DD1: 11/30/03
	RDD1: 
	CD1: 11/30/03
	DD2: 09/30/04
	DD3: 09/05/04
	DD4: 09/05/04
	DD5: 
	DD6: 
	DD7: 
	DD8: 
	DD9: 
	RDD2: 
	RDD3: 
	RDD4: 
	RDD5: 
	RDD6: 
	RDD7: 
	RDD8: 
	RDD9: 
	CD2: 
	CD3: 
	CD4: 
	CD5: 
	CD6: 
	CD7: 
	CD8: 
	CD9: 
	TH: Thermal cycling experiments have shown that minimum total residual stress gives rise to the best coating performance in thermal cycling in an oxidizing environment.  This is in contact with a commonly held belief in the industry that compressive stress yields better performance.  Large compressive stresses correlate with coating failure by fracture and spallation between coating layers parallel to the substrate/coating interface.  Coatings with large tensile stresses also fail after relatively few thermal cycles; however, the failure in these coatings occurs by debonding of the coating from the substrate.  Numerical simulation of brittle materials, as the iron aluminides tend to be in the thermal spray coatings, has indicated that large compressive stresses in the plane of the coating can in fact give rise to cracking parallel to the interface.  It is not likely that such a failure mechanism would be observed for ductile compositions.  It is probably significant for most classes of coatings designed for high temperature coal combustion conditions.

Stresses during thermal cycling are largely a result of differences in coefficient of thermal expansion.  The low residual stress coatings also tend to have lower compliance due to some porosity.  This may also affect coating performance.  We intend to investigate the individual contributions of stress and porosity as part of the coating performance evaluation that includes mechanical properties of the coating and strain to failure of the coating/substrate couple.

Thermal gravimetric testing equipment has been installed and experiments have begun to examine the resistance of coatings to simulated coal combustion environments.  Both aluminides and Mo-Si alloys are being examined both with respect to corrosion behavior (weight loss or gain) and microstructural evolution.  Many coating failures appear to initiate at the interface as noted above.  The ongoing experiments will help elucidate the relative contributions of stress and corrosion on coating failure.
	ISSUES: There was a credit in January relating to charges that were adjusted to reflect issues related to new FY 04 funding arriving later than anticipated.  The project is currently on schedule and budget.
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