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Research Approach
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System and Composition Selection

Inspiration: Fe -base Superalloys
Goal: A2 matrix with B2 and/or L2 1 precipitates

Design Guidelines: 

Å Cheap: Maximize Fe

Å Lightweight: Al, Ti Additions

Å Creep Resistant: Al, Ni, Ti for L21

Å Oxidation Resistant: Al, Cr

ÅWant large sampling area A
l

Ti

A
l

Ni
L21 (e.g. Ni2TiAl)
a.k.a. Heusler Phase

A
l

Ni
B2 (e.g. NiAl )

Fe

BCC (e.g. ŬïFe)

Al - Cr - Fe - Ni - Ti
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Thin Film Results
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Thin Film Phase Formation
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Film synthesized at 600 ÁC

Substrate: Si <100> w/ SiN
buffer -layer

Characterized along Al 
concentration gradient
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Thin Film Phase Formation
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Thin Film Phase Formation
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Bulk Results
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XRD Results ïArc Melted Samples
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DSC Results ïEffect of Aluminum
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No observable phase 
changes below 900 ºC 

Solidus increases 
with Al content as 

B2/L2 1 is stabilized

What is happening to 
the Microstructure as Al 

content is increased?
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SEM Microstructures ïC2 ïAl10Cr20Fe35Ni25Ti10

Primary 
Dendritic A2

Interdendritic L21

GB L12
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SEM Microstructures ïC5ïAl15Cr20Fe35Ni15Ti15

Primary 
Dendritic A2

Lamellar A2 + L21

C14 Laves
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SEM Microstructures ïC7 ïAl20Cr10Fe35Ni20Ti15

GB: A2 + Laves +L21

Lamellar L21+A2

Primary L21(+A2)


