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1 Bulk Property Tests
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Figure S1-1: Plot of deviation from DFT (%) for key properties for Al and Cu
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Figure S1-2: Plot of deviation from DFT (%) for key properties for Mg and Zn
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Figure S1-3: Plot of deviation from DFT (%) for key properties for Al Zn Cu Mg
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Figure S1-4: Plot of deviation from DFT (%) for key properties for Al Cu Zn
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Figure S1-5: Plot of deviation from DFT (%) for key properties for Al Mg Zn
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Figure S1-6: Plot of deviation from DFT (%) for key properties for Cu Mg Zn

—— DFT

grace?|

—— NNP —— MACE-MPt —— MACE-FtL

AlZn F-43m
AlsZn; P4_2/mnm
Al>Zn, P6_3/mmc
AlZn Fm-3m
AlsZn Fm-3m
AleZn; P6_3/mmc
AlZn3s Fm-3m
AlsZng Pnma
Al>Zn> Pmma
AleZng Pmc2_1
AlgZng Pmmn
AleZng Pmc2_1
>_mN3m Pm
AlgZng Pmmn
>_“_.NN3“_.~ Pbcm
AlyZng Pbcm
>_mN3m _uNI”_.\B
AlyZngs Pmm2
>_AN3# P-6m2
AlZn P-6m2
AlgZng Pmmn
AleZng P2_1/m
AlsZng P2_1/m
AlsZng P6_3/m
AlsZn Pm-3m
AlsZn 14/mmm
>_0N3m _umlw\_j
AlysZns Pmmn
>_~N3A P-62m
AlsZng Cmcm
AlsZng Pmmn
AlsZng Cmcm
>_mN3“_.m _uNI”_.\_j
AlZn P4/mmm
Al2Zng P6_3/mmc
AlZn R-3m

AlZns P-62m
AlZns 14/mmm
AlZns Pm-3m

Figure S1-7: Plot of deviation from DFT (%) for key properties for Al Zn
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Figure S1-8: Plot of deviation from DFT (%) for key properties for Cu Zn
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Figure S1-9: Plot of deviation from DFT (%) for key properties for Mg Zn
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Figure S1-10: Plot of formation energy (meV), atomic volume (Ang?®) Cyq, Co; and Cyy (GPa) for all AlCuMg structures in

OQMD.
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Figure S1-11: Plot of formation energy (meV), atomic volume (Ang?) Cy1, Co; and Cyy (GPa) for all AIMg structures in

OQMD.
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Figure S1-12: Plot of formation energy (meV), atomic volume (Ang®) Ci1, Ca; and Cyy (GPa) for all CuMg structures in

OQMD.

10



—— DFT

grace2l

—— NNP —— MACE-MPt —— MACE-FtL

Cu; Fd-3m
Cug P6_3/mmc
Al; Fd-3m
AICu F-43m
Alg P6_3/mmc
Cu; 14 1/amd

Al; 14_1/amd
AICu Fm-3m
Cug Pm-3n

Al; Cmce

Cuyo P4 132
AlsCu; P4_2/mnm
Culm-3m

Al Fmmm

Cu, Cmcm

Cu; P6_3/mmc
Cus R-3m
AlsCu Fm-3m
Cu FCC

Al Im-3m

Alg Pm-3n

Al P4 132
AlgCu; P6_3/mmc
Al; P6_3/mmc
AlCu P4/mmm
Al FCC

Al3Cu Pm-3m
AlsCu l4/mmm
Al4Cus P2 13
AICu R-3m
AlsCu 6”

AICu P-6m2
AlCus Fm-3m
AICu Pm-3m B2
AICu P4/mmm
AlCus Pm-3m
AlCus 14/mmm
Al>,Cug P6_3/mmc
Al>Cug Pmmn
>_wﬁEN P-3ml
>_Nﬁr_ 6

Al>Cu; Pmma
Al,Cu 6’

>_mﬁCm C2/m

Figure S1-13: Plot of formation energy (meV), atomic volume (Ang?®) Ci;, Co; and Cyy (GPa) for all AlCu structures in

OQMD.
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2 Solute Tests
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Figure S1-14: Sol-Sol binding energy (in meV) in Al matrix
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Figure S1-16: Solute-stacking fault interaction energies for Mg & Cu in Al matrix

14




3 Cluster Tests
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Figure S1-17: Cu cluster energies (eV) in Al matrix
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Figure S1-18: Triplet energies (meV) in Al matrix
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4 GSF Tests
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Figure S1-20: GSF energy for key sites on the 0-11 surface of 6.
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5 Antisite Tests
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Figure S1-21: Antisite energies (EtaP IV)
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Figure S1-22: Antisite energies for Al-Cu compounds
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Figure S1-23: Antisite energies for Al-Cu-Mg compounds
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