Appendix A

Compliance and Stiffness Transformations and
Matrix Operations

Transformation of plane stress compliance (S;) and stiffness (Q;;) elements:

S, =m*S + rr12r12(2512 + S%) +n'S,,

S, =m’n*(S, +S,, - S)+ Su(m4 +n4)

gzz = n4511 +m?n? (2512 + 866) + m4522
i (A1)
S,, =2m’n(S;, -S,,)+2mn’(S,, - S,,) - mn(m’ —n’)S
S, =2mn’(S,, -S,,)+2m’n(S,, -S,,)+ mn(m* -n*)S
Se =4m’n’(S,, —S,,)—4m’n*(S,, -S,,)+(m* —n*)S,
C311 = m4Q11 + zmznz(le + 2Q66) + nulez
612 = mznz(Qu +Qy — 4Q66) + (m4 + n4)Q12
622 = 114@11 + 2m2n2(Q12 + 2Q66) + m4Q22
_ (A.2)
Qi = m3n(Q11 - le) + mn3(Q12 - sz) - 2mn(m2 -n’ )Qee
626 = mna(Qn - Q]z) + msn(Qu - sz) + Zmn(mz - nz)st
666 =m’n’ (Qn +Q, —2Q), - zQes) + (m4 + n4)Q66
The matrices [A’], [B’], and [D’] may be determined from
[A’] = [A*] - [B¥][D*]'[C*]
[B] = [B*][D*]! (A3)

(D] = [DF]
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where
[A*] = [A]"
[B*] = -[A]"'[B] (A4)
[C*] = [BI[A]"!
[D*] = [D] - [BI[A]"'[B]
For symmetric laminates, [B] = [0]. For that case,
[ATT=[A]"

[B’] = [0] (A5)
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