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Material Challenges in Geothermal 

• Temperature
• Conventional Geothermal

• T<300oC (572oF)
• Not very hot for a steam turbine

• Future – Ultra High Temperature
• T<600oC (1112oF)
• With the range of Elliott’s Hot Gas Expanders

• Corrosion??????
• Varies by location
• Depends on the system design

• Erosion??????
• Varies by location
• Depends on the system design
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Possible Constituents in Geothermal Fluids

47 of 118 (40%) of the elements on the periodic table are listed
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• Tensile tests
• Yield Strength

• Tensile Strength

• Elastic Modulus

• Poisson’s Ratio

• Reduction of Area

• Percent Elongation

• Stress Based Fatigue
• Endurance limit

• Goodman Factor Values

• Stress Relaxation 
• 100,000 hr Rupture

• Larson Miller curve

• Fatigue Crack Growth
• Paris Law Constants

• Kth

• Fracture Toughness
• KIC

• Strain Based Fatigue
• Cyclic Stress-Strain 

• Strain Life Curve

Material Properties with Temperature and Environment
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Corrosion Testing Setup
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Appearance of Test Pieces after 48 Hour Expsoure
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