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= Tsai and Wu compared the results from various
failure theories to some experimental results. He
considered an angle lamina subjected to a uniaxial
load in the x-direction.

FIGURE 2.33
Off-axis loading in the x-direction

= The failure theories are generally based on the normal and shear
strengths of a unidirectional lamina.

= Anisotropic material generally has two strength parameters:
normal strength and shear strength.

= Inthe case of a unidirectional lamina, the five strength parameters are:

Q Longitudinal tensile strength (m?),,,,
O Longitudinal compressive strength  (gf
O Transverse tensile strength gg)"h
Q Transverse compressive strength (o-g)”#
Q In-plane shear strength
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Maximum normal tensile stress in x-direction

as function of angle of lamina using maximum
stress failure theory
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Maximum normal tensile stress in x-direction
as function of angle of lamina using maximum
Strain failure theory
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FIGURE 2.37

Maximum normal tensile stress in
x-direction as function of angle of
lamina using Tsai-Wu failure theory

FIGURE 2.36

Maximum normal tensile stress in
x-direction as function of angle of
lamina using Tsai-Hill failure theory

o, (ksi)

100

50

Tsai-Hill Failure Theory

Experimental Data Points

0 15 30 45 60 75
Angle of Lamina,® (Degrees)

o, (ksi)

o
Tsai-Wu Failure Theory
100
Experimental Data Points
0 Y D
0 15 30 45 60 75 90

Angle of Lamina,® (Degrees)

7

=16.33 (Maximum Stress failure theory),
=16.33 (Maximum Strain failure theory),
=10.94 (Tsai-Hill failure theory),

=16.06 (Modified Tsai-Hill failure theory),
=22.39 (Tsai-Wu failure theory)
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