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Reprinted with permission from
D. Hull and T.W. Clyne, An
Introduction to Composite Materials,
2nd ed., Cambridge University Press, 
New York, 1996, Fig. 3.6, p. 47.
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Metal-matrix Composite

Ceramic-matrix Composite
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1. (Large-particle
Composites)

2. (Dispersion-
strengthening Composites)

0.01-0.1 m
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%Vol particle ~ 90% or more!
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 20-50 nm 
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%Vol particle ~ 15-30% 10
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(Continuous and Aligned Fiber 
Composites)
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(3)

(Discontinuous and Aligned 
Fiber Composites)

(Chopped Glass Fiber)
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(Discontinuous and Randomly 
Oriented Fiber Composites)
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(9)

PMC (Polymer-matrix Composites)
GFRP=Glass Fiber-reinforced Polymer
CFRP= Carbon Fiber-reinforced Polymer
Kevlar, Nomex ( )
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(10)

MMC (Metal-matrix Composites)
Continuous-fiber reinforced MMC

Al-B fiber
6061, 2024 + SiC fiber, B fiber

Discontinuous-fiber/ Particulate reinforced 
MMC

Al + SiC fiber, Alumina fiber

PMC
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(Pultrusion)
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(12)

(Filament Winding)
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• Laminar Composites
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• Laminar Composites
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• Sandwich panels
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