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Examples of FCC
elements at room
temperature:

Examples of BCC
elements at room
temperature:

Examples of HCP
elements at room
temperature:

Al, Ca, Ni, Cu, Sr, Rh,
Pd, Ag, Yb, Th, Ir, Pt,
Au, Pb

Li, Na, K. V., Cr, Mn, Fe,
Rb, Nb. Mo. Cs, Ba, Eu,
Ta, W, Ra

Be, Mg, Sc, Ti, Co. Zn,
Y. Zr, Tc, Ru, Cd, Gd,
Tb, Dy, Ho, Er, Tm, Lu,
Hf, Re, Os, Tl




Substitutional Alloy

(solid solution)

. and O

like each other equally.

They can randomly replace each other.
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Intermetallic Compound
@ and @)

like each other more than themselves

They must be arranged in a specific order
to maximize contact.

000000000000
| Jo] lef lef el lel e
000000 00000®
L Jol lof lef el le] 1O
000000 00000®
. 4¢] Jel Jef Je] Je] Je

.
Interstitial Alloy

(solid solution)

® and O

like each other equally.

Small atoms randomly squeeze
between big atoms
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Two-Phase Alloy
‘ and O

like each other less than themselves

They stay in distinct phases
to minimize contfact
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a 100% water b 0-15% Ethanol
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Local Stress in Substitutional Solid Solution
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Metals H —»f\— Element's symbol
@ Metalloids o

, . . i
53 - Atomic radius size

. Nonmetals _“ 1n pm (picometer)
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Crystal Structures of Elements at STP - b R
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ELECTRONEGATIVITY CHART
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Fig. 7. A Darken-Gurry ellipse plot with Cu as the central atom, where the
elements in the ellipse are exhibit high solid solubility in Cu (up to 5 at.%).
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CALPHAD

CALPHAD Methodology

CALPHAD Methodology is a proven methodology for predicting thermodynamic, kinetic, and other properties
of multicomponent material systems. At Thermo-Calc Software, we use CALPHAD methodology to develop
our databases, which, when used together with our software, can predict the properties of multicomponent
systems corresponding to real materials.
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