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This disclosure provides a graded composition including at least a first, second, and third material
property zone each having a crystallographic configuration distinct from other zones. In some
implementations, the graded composition has a first material in the first material property zone including a
metal, the first material composed of metallic bonds between metal atoms present in the first material
property zone; a second material that at least partially overlaps the first material in the first material property
zone including carbon, the second material composed of covalent bonds between the carbon in the second

material and the metal in the first material; and, a third material that at least partially overlaps the second
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material property zone including carbon, the third material composed of covalent bonds between the carbon
of the third material. Each crystallographic configuration may include a cubic crystallographic lattice, a
hexagonal lattice, a face or body-centered cubic lattice.
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This disclosure provides a graded composition including at least a first, second,
and third material property zone each having a crystallographic configuration
distinct from other zones. In some implementations, the graded composition has a
first material in the first material property zone including a metal, the first material
composed of metallic bonds between metal atoms present in the first material
property zone; a second material that at least partially overlaps the first material in
the first material property zone including carbon, the second material composed of
covalent bonds between the carbon in the second material and the metal in the first
material; and, a third material that at least partially overlaps the second material
property zone including carbon, the third material composed of covalent bonds
between the carbon of the third material. Each crystallographic configuration may
include a cubic crystallographic lattice, a hexagonal lattice, a face or body-centered
cubic lattice.
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