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Materials Genome Initiative 
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ά¢ƘŜ lengthy time frame for materials to move 

from discovery to market is due in part to the 

continued reliance of materials research and 

development programs on scientific intuition and 

trial and error experimentation. Much of the 

design and testing of materials is currently 

performed through time-consuming and repetitive 

experiment and characterization loops. Some of 

these experiments could potentially be performed 

virtually with powerful and accurate 

computational tools, but that level of accuracy in 

ǎǳŎƘ ǎƛƳǳƭŀǘƛƻƴǎ ŘƻŜǎ ƴƻǘ ȅŜǘ ŜȄƛǎǘΦέ 

Materials Genome Initiative (2011) 

ά¢ƻ ŘƛǎŎƻǾŜǊΣ ŘŜǾŜƭƻǇΣ ŀƴŘ ŘŜǇƭƻȅ ƴŜǿ ƳŀǘŜǊƛŀƭǎ ǘǿƛŎŜ ŀǎ ŦŀǎǘΧέ 
- President Obama, 2011 

Meeting Societal Needs 
WhiteHouse.gov/MGI (2011) 
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Powder Significance 
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Additive Yield Strength Model 

Solid Solution Strengthening 

Grain Size/Microstructural Influence 

Substitutional Solid-Solution 

Hall-Petch Behavior 

Precipitation Strengthening 

Function of: 
 - Alloy composition,  
 - Powder particle size,   
 - T, t of heat treatment 
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Modeling Approach 

ÅPredict properties of powders 
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Thermodynamic, Kinetic, and Solidification Models 
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Powder Production 
Thermodynamic & Solidification Models 

Characterization: SEM & EDS 
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Thermodynamic Modeling 

Al 2024 

 wt% Al 2024 

Cr 0.006 

Cu 4.000 

Fe 0.078 

Mg 1.500 

Mn 0.610 

Ti 0.100 

Zn 0.014 

Si 0.130 

Al 93.6 

Al 2024 


