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NDE Progress and Challenges

New Challenges:

Å To Assess Material Health

ï - Aging - Properties - Specifications

ï - Stability - Strain State

Å To non-destructively characterize material in technical assemblies with electronic, 

magnetic, and elastic metallography techniques

Å To be integrated in agile vertical manufacturing systems

Å To rapidly perform real-time testing, data acquisition, and assessment, to qualify 

materials during manufacturing

The NDE Community has made impressive advancements in assessment of 

material defects and increased structural integrity



Early Metallurgical Approach
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Early Metallurgical Approach
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Early Metallurgical Approach

Engel-Brewer

Electronic Hybrids



Electronic Property Crystal Structure Correlation
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Early Physics Approach

Intro to Wave Mechanics - Mott and Jones

- Ziman



Effective Mass

ÅElectron wave 

function is modified 

by localized 

potentials
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Correlation of Phase Diagram to Electronic Filling of Band Structure
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