Classical lamination theory

MACROMECHANICAL BEHAVIOR OF A LAMINA
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where the stiffness coefficients S;4,5,,,51, and S, were equal to:
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If the lamina was tested at arbitrary angles 8 to the principal material directions
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The matrix Q; j Is called the transformed reduced stiffness matrix and the stiffnesses could

have the following forms:

Q11 = Qi1¢* + 2(Q1 + 2Qg6)s%c? + Qpps*

Q12 = (Qu1 + Q22 — 4Qe6)s™c? + Quz(s" + c*)

Q22 = Q118" + 2(Q12 + 2Qg6)s%c? + Qppc*

Q16 = (@11~ Q12 — 2Qe6)5¢> + (Q12 — Q22 + 2Q46)s°¢C
Q26 = (Q11 — Q12 — 2Q66)5°c + (Q12 — Q22 + 2Qg)sC”

N — 2.2 4 4
Qo6 = (Q11 + Q22 — 2Q12 — 2Qe6)s Cc” + Qop(s™ + ™)
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Similarly, the strain-stress relations in X-y coordinates are
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Si1 = Sp1¢* + (2815 + Seg)s%c? + Spps*

S12 = (S11 + Sz2 — Se6)s°c® + Sy (s* + ¢c*)

Sp2 = Qu18* + (2812 + Se6)s%c? + Sy c*

Si6 = (2511—2815 — Se6)sc® — (2857 — 2815 — Se)s°c
S26 = (2511 — 2512 — Se6)s>c — (285, — 281, — Seg)sc?
Ses = 2(2S11 + 2835 — 4515 — See)s%c? + See(s* + ¢*)
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