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System and Composition Selection

Inspiration: Fe -base Superalloys

Goal: A2 matrix with B2 and/or L2 , precipitates

Al - Cr-Fe-Ni-Ti

Design Guidelines:

A Cheap: Maximize Fe

A Lightweight: Al, Ti Additions

A Creep Resistant: Al, Ni, Ti for L2,
A Oxidation Resistant: Al, Cr

A Want large sampling area
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B2 (e.g.NiAl)

L2, (e.g. Ni,TiAl)
a.k.a. Heusler Phase
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Thin Film Results
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Thin Film Phase Formation

Film synthesized at 600 AC

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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XRD ResultsT Arc Melted Samples
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DSC Resultsi Effect of Aluminum

AI30Cr15 Fe35Ni10Ti10 -C13

AlzsCf‘zoFEgsNiloTilo -C12

No observable phase
changes below 900 °C

A|25CF15F630Ni20Ti10 -Cl1

AI25Cr10Fé35Ni25Ti5 - C10

Alzon’zoFEgsNionig, - C9

Solidus increases
with Al content as
B2/L2 , is stabilized

Alzocrzo FQZONiéOTiZO - C8

Alzocrlo Fe35Ni20Ti15 - C7

Heat Flux [mW]

AI15Cr20 FE35Ni‘15Ti15 - C5

A|15CF10FQ35Ni25Ti15 -C4

What is happening to
the Microstructure as Al
content is increased?

A|10CF30 Fe30Ni20Ti10 -C3

Allocrzo Fé35Ni25Ti10 -C2

A|10CF15 Fe35Ni20Ti20 -C1
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SEM Microstructures i C21 Al oCrygFeseNi:Tiqq




SEM Microstructures i sNi 12T 4s
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—— Measured Pattern
—— a-iFe: 27 5%
L2, - AINi,Ti: 66.2%
——— (C14 Laves - AlFe;Tis: 6.3%
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