
INL is a U.S. Department of Energy National Laboratory operated by Battelle Energy Alliance, LLC

INL/CON-23-74052-Revision-0

LDRD 22A1059-068FP
Tailoring the Properties of
Multi-Phase Materials
Through the Use of
Correlative Microscopy and
Machine Learning - Poster

August 2023

Thomas A Mason, Colin Clarke Merriman, Cody James Gibson, Jason K
Walleser



DISCLAIMER

This information was prepared as an account of work sponsored by an
agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. References herein to any specific commercial product,
process, or service by trade name, trade mark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the U.S. Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the U.S. Government or any agency thereof.



INL/CON-23-74052-Revision-0

LDRD 22A1059-068FP Tailoring the Properties of
Multi-Phase Materials Through the Use of Correlative

Microscopy and Machine Learning - Poster

Thomas A Mason, Colin Clarke Merriman, Cody James Gibson, Jason K Walleser

August 2023

Idaho National Laboratory
Idaho Falls, Idaho 83415

http://www.inl.gov

Prepared for the
U.S. Department of Energy

Under DOE Idaho Operations Office
Contract DE-AC07-05ID14517



www.inl.gov Work supported through the INL Laboratory Directed Research & Development (LDRD) 
Program under DOE Idaho Operations Office Contract DE-AC07-05ID14517.

Project Number: LRS Number:

Ti 5553
Ti 10-2-3

X X

22A1059-068FP INL/CON-23-74052

Are the microstructural 
features contributing to good 
performance making 
characterization harder?

Serendipity

PRESENTER

Thomas Mason

Thomas A Mason, Colin D Merriman, Jason K Walleser and Cody J Gibson

RD
TD

BSE

Band Contrast

Processed 
with 
Spherical 
Indexing

QS RT  
Tensile testing

Defense Systems
National & Homeland Security

8% 22%

Multi-phase titanium alloys have potential to exhibit both high strength and high fracture toughness if the 

microstructure can be tailored appropriately through thermomechanical processing.

Identification of processing steps for beneficial microstructure 

arrangement would expand the application space and 

provide targets for AM processing routes

Examples of possible microstructures
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Seeking materials with high 

strength and high fracture 

toughness. 

These two properties are 

often at odds.


