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Composite Materials
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Map of Composite Materials

GPO-3G-10
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Concentration Size Shape

Distribution Orientation

Fiber Reinforcement Influences
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Tungsten (fiber) in Copper(matrix)

Rule of Mixtures

𝐸𝑐 = 𝐸𝑚𝑉𝑚 + 𝐸𝑓𝑉𝑓

Upper bound

𝐸𝑐 =
𝐸𝑚𝐸𝑓

𝐸𝑚𝑉𝑓 + 𝐸𝑓𝑉𝑚

Lower bound
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Rule of Mixtures

Iso-strain Iso-stress
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Elastomer properties are determined by:

• Degree of crystallinity

• Degree of crosslinking/branching

Deforming Semi-Crystalline Polymers
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Creep Properties
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Due to low melting temperatures, stress relaxation and creep are 

important at room temperatures.

𝐸𝑟 𝑡 =
𝜎 𝑡

𝜀
 

𝐸𝑐 𝑡 =
𝜎

𝜀(𝑡)
 

𝐸𝑟 𝑡 ≠ 𝐸𝑐(𝑡) 
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Material Models

Viscoelastic 

liquids

Maxwell
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Viscoelastic 

solids

𝜎 = 𝐸𝜀 + 𝜂 ሶ𝜀

Kelvin - Voigt

𝜂 𝐸

Liquids

𝜎 = 𝜂 ሶ𝜀

𝜂

Solids

𝜎 = 𝐸𝜀

𝐸
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