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Composite Materials .
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Map of Composite Materials .

Composites

Particle-reinforced Fiber-reinforced Structural

Large- Dispersion- E,Cﬂntinumus‘g Discontinuous Laminates Sandwich
particle strengthened (aligned) | (short) panels

__________________________ 15 90° 45°
Aligned 'Randomly |
- oriented |

’1’1’1’1’1’1’1’1’1’:

O

o

e
3535
%4

F,
%%
Ity
hets!

© 2024 University of lllinois Urbana-Champaign, All Rights Reserved.



Fiber Reinforcement Influences .

4 Concentration A Size A Shape A
Matrix é 5 ﬁ 5
7 phase
Dispersed
phase
,//.) .//.> ///, //// //// //7
Q’ O" ' ’ / / ’
\ VAN N\ J
4 Distribution R 4 Orientation )
a A QA Qg
AL L) B A8 A
CATOES CRCRCRT

© 2024 University of lllinois Urbana-Champaign, All Rights Reserved.



Rule of Mixtures

Modulus of elasticity (GPa)
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Rule of Mixtures .

|so-strain Iso-stress
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Deforming Semi-Crystalline Polymers

Elastomer properties are determined by:
* Degree of crystallinity

* Degree of crosslinking/branching

E (GPa) UTS (MPa)  Max. %EL
Metal | 50-400 4100 <100

Polymer | 0.007-4 100 >1000

Stress (MPa)

Elastomer

Strain
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Creep Properties

Due to low melting temperatures, stress relaxation and creep are

important at room temperatures.

\ 4

Relaxation ¢ G
modulus:

v
—+
-
A 4
=+

v

Creep o) €
modulus:

v
=
-
v
=+

© 2024 University of lllinois Urbana-Champaign, All Rights Reserved.

________________
- ~ S,

.
___________________




Material Models .
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