
2025-2024

Al-Mustaqbal University

Collage of Engineering

Prosthetics and Orthotics Engineering

First Stage

Muntadher.saleh.mahdi@uomus.edu.iq
UOMU013024

mailto:Muntadher.saleh.mahdi@uomus.edu.iq


How can we stack metal atoms to minimize empty space?





Metals form tightly packed crystal structures because:

Atoms are equal in size: This helps them fit together efficiently.

Energy is reduced: Atoms are positioned close to reduce bond energy.

Electron clouds shield atoms: This prevents repulsion between atomic cores.

Metals have the simplest crystal structures.



Atomic Packing Factor (APF)



Body-Centered Cubic (BCC)

Found in metals like iron, chromium, and tungsten. Atoms are less densely 

packed than FCC, with coordination numbers of 8 and an APF of 0.68.



Body-Centered Cubic (BCC)



Face-Centered Cubic (FCC)

Found in metals like copper, aluminum, and silver. Atoms are densely packed, 

resulting in high coordination numbers (12) and efficient atomic packing (APF: 0.74).



Face-Centered Cubic (FCC)



Face-Centered Cubic (FCC)



Hexagonal Close-Packed (HCP)

Found in metals like zinc and magnesium. Similar efficiency to FCC with APF: 0.74, 

and a unique hexagonal structure.

6 atoms/unit cell





Density Calculation



Density Calculation
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