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cubic structures

Lattice point locations

g pE LB

Cubic unit cells

8 N

Simple cubic Body-centered cubic Face-centered cubic

Figure 5. Cubic unit cells of metals show (in the upper figures) the locations of lattice points and (in the lower figures)
metal atoms located in the unit cell.

https://opentextbc.ca/chemistry/chapter/10-6-lattice-structures-in-crystalline-solids/

17



1- simple cubic

Lattice points Lattice points

8 corners

Simple cubic lattice cell

Figure 4. A simple cubic lattice unit cell contains one-eighth of an atom at each of its eight corners, so it
contains one atom total.



2- Body-centered cubic

Body-centered cubic structure

Figure 6. In a body-centered cubic structure, atoms in a specific layer do not touch each other. Each atom
touches four atoms in the layer above it and four atoms in the layer below it.

Atoms in BCC arrangements are much more efficiently packed than in a simple cubic
structure, occupying about 68% of the total volume.
Isomorphous metals with a BCC structure include K, Ba, Cr, Mo, W, and Fe at room

temperature. (Elements or compounds that crystallize with the same structure are said

to be isomorphous.) 19



3- Face-centered cubic

Face-centered cubic structure

Figure 7. A face-centered cubic solid has atoms at the corners and, as the name implies, at the centers of the
faces of its unit cells.

Atoms in an FCC arrangement are packed as closely together as possible, with
atoms occupying 74% of the volume. This structure is also called cubic closest
packing (CCP). 20



Cubic Crystal Structures

"

*The simplest crystal conceptually is the so-
called simple cubic structure, where the atoms
lie on a grid: layers of rows and columns.

*» Simple cubic crystals are rather rare, but many
crystals form body-centered-cubic or face-
centered-cubic structures, which can be viewed
as simple cubic grids with an extra atom at the
center of each cube or each face of a cube,
respectively.

http://www.lassp.cornell.edu/sethna/Tweed/Cubic_Crystals.html 21



What crystal will form?

4

» Simple cubic crystals with only one element are
rare, mostly because they're floppy and tend to
distort.

» Body-centered cubic (bcc) packings of atoms tend
to be most stable near the melting point because
the atoms have room to vibrate (important at high
temperatures):

» face-centered cubic (fcc) crystals are common
among metals at low temperatures because the
atoms pack well.

http://mww.lassp.cornell.edu/sethna/Tweed/Cubic_Crystals.html 22



