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TABLE 3.1
Typical Properties of Fibers (SI System of Uﬁits)

(Sl W)é) oLl 0Pl t‘y‘ (¥-1) Jgu

Property Units Graphite Glass Aramid
Axial modulus GPa 230 85 124
Transverse modulus GPa 22 85 8
Axial Poisson’s ratio — 0.30 0.20 0.36
Transverse Poisson’s ratio — 0.35 0.20 0.37
Axial shear modulus GPa 22 35.42 3 -
Axial coefficient of thermal expansion pm/m/°C -13 5 -5.0
Transverse coefficient of thermal expansion  pm/m/°C 7.0 5 4.1
Axial tensile strength MPa 2067 1550 1379
Axial compressive strength MPa 1999 1550 276
Transverse tensile strength MPa 77 1550 7
Transverse compressive strength MPa 42 1550 4
Shear strength MPa 36 35 21

— 1.8 2.5 14

Specific gravity

j
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TABLE 3.2
Typical Properties of Matrices (SI System of Units)

Property Units Epoxy  Aluminum Polyamide

Axial modulus - GPa 3.4 71 3.5
Transverse modulus GPa 3.4 71 3.5
Axial Poisson’s ratio — 0.30 0.30 0.35
Transverse Poisson’s ratio — 0.30 0.30 0.35
Axial shear modulus GPa 1.308 27 1.3
Coefficient of thermal expansion pm/m/°C 63 23 90
Coefficient of moisture expansion ~ m/m/kg/kg 0.33 - 0.00 0.33
Axial tensile strength MPa 72 276 54
Axial compressive strength MPa 102 276 108
Transverse tensile strength MPa 72 276 54
Transverse compressive strength MPa 102 276 108
Shear strength- MPa 34 138 54
Specific gravity — 1.2 2.7 1.2
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 Critical V, is very low in polymer composites:

example:
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ve < 00D
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. Controlled by buckiing of fibres, supported by ‘soft” matrix

« two buckling modes:

— at low V¢ antiphase - athigh V¢ in phase
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~* example

300

O¢c

Shear mode

Transverse mode

A: BP 907 MATRIX
E ., =500.000 psi
G, = 192.000 psi

B: AF 126 MATRIX
E, . = 250.000 psi
G, = 96.000 psi

V¢
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* 1s a function of

— the fibre-to-matrix stiffness ratio EJE

m

— the fibre volume fraction: overlapping stress fields at higher V,
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. Effect is even stronger for higher volume fraction
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4

dhear strength

Same arguments: stress concentrations initiate early failure

— atthe interface ... orin the matrix near to the fibre
— are higher than for transverse strength (at similar stiffness ratio)
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