[> 4 Prof. Dr. Serkan Dag

| # ME 451 Introduction to Composite Structures

[> # File 4.2

| # How to invert compliance matrix of an orthotropic material
> restart .

| with(LinearAlgebra) :

| > # Define compliance matrix

1 null nu3l
El E2 E3 0 0 0
nul? 1 nu32
El E2 E3 0 0 0
nul3 nu23 1
 El B2 E3 0 0 0
> §i= . ;
0 0 0 o3 0 0
0 0 0 0 1 0
GI3
0 0 0 0 0 1
G2
1 v21 v3l
£l B2 E3 0 0
vi2 1 v32
51 B2 B3 Y 0 0
vi3 v23 1
—_— - — 0 0 0
g .= El E2 E3 (1)
1
0 0 0 23 0 0
0 0 0 0 1 0
GI3
0 0 0 0 0 1
G2

Carry out matrlx inverse operation to find stiffness matrix

> #
| > C := MatrixInverse( S ) :
> # Simplify the entries
> Cl1 = factor( C[1,1]);

(v23v32—1) EI

Cll = 2
vi2v23v31 +vI3v2I v32 +vI2 v2] +vI3 v +v23v32—1 )

> CI2 = fuctor( C[1,2]);

3)



) (v23 v31 +v21) EI
vi2v23v31 +vI3 V2] v32 +vIi2v2I +vI3 v +v23v32 —1
C13 = factor( C[1,3]);

Cl2:=

3)

Cl3— - (v21 v32+v31) El @

vIi2Vv23v31 +vI3 V2] v32 +vIi2v2I +vI3 v +v23v32 —1
C22 = factor( C[2,2]);

E2 (vl —
27— (vi3v3l—1) 5)
vi2v23v31 +vI3v2I v32 +vI2 v2] +vI3 v +v23v32—1

C23 = factor(C[2,3]);

23 = - (vi2 v31 +v32) E2 ©
C o wI2v23 V31 + VI3 v21 v32 + vI2 v21 + vI3 V31 4+ v23 v32 — 1

C33 = factor(C[3,3]);

12 v21 —
033 (vi2v. 1) E3 o
vi2v23v31 +vI3v2I v32 +vI2 v2] +vI3 v3]I +v23v32—1

C44 := C[4,47];

C44 = G23 ®
C55 = C[5,57;

C55:=GI13 (£)]
C66 = C[6,61;

C66 :=GI2 10)

# Note that nul2*nu23*nu3l = nu2l*nu32*nul3



