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Mechanical Strains
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Hygrothermal Stresses
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Zero resultant stresses
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Zero resultant stresses
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Deriving final formula
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Deriving final formula
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Deriving final formula
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resultant moments

Other three equations — from zero
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Example 4.5

Calculate the residual stresses at the bottom surface of the 90° ply
In a two ply [0/90] Graphite/Epoxy laminate subjected to a
temperature change of -75°C. Use the unidirectional properties of

Graphite/Epoxy lamina from Table 2.1. Each lamina is 5 mm thick.
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Global Strains for Example 4.3

Position

Ply # Ex Ey Y xy
1 (0° Top 2.475%10™ -1.029x 10 0.0
Middle -7.160x 10 -7.098 x 10 0.0

Bottom -3.907 x 10™ -3.907 x10™ 0.0

2 (90°) Top -3.907 x 10™ -3.907 x 10™ 0.0
Middle -7.098 x 10 -7.160x 107 0.0

Bottom -1.029x 107 2.475x10™ 0.0
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Global Stresses for Example 4.3

Ply #

Position

Oy Oy Txy

1(0°) Top 4.718 x 10’ 7.535x 10° 0.0
Middle -9.912x 10° | 9.912x10° 0.0

Bottom -6.701 x10" | 1.229x10’ 0.0

2(90°) Top 1.229x10" | -6.701x10’ 0.0
Middle 9.912x10° | -9.912x10° 0.0

Bottom 7.535x 10° 4.718 %10’ 0.0




Coefficients of Thermal and Moisture Expansion

To find coefficients of thermal and moisture expansion of laminates
 Symmetric laminates [B]=0

* No bending occurs under thermal hygrothermal loads
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Coefficients of Thermal and Moisture Expansion

To find coefficients of thermal and moisture expansion of laminates
 Symmetric laminates [B]=0

* No bending occurs under thermal hygrothermal loads

e AssumingAT=o0andAC=1
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Example 4.6

Find the coefficients of thermal and moisture expansion of a

[0/90], Graphite/Epoxy laminate. Use the properties of
unidirectional Graphite/Epoxy lamina from table 2.1.
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