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FIGURE 4.1
Schematic of a lamina

Nx = normal force resultant in the x direction (per unit length)

Ny = normal force resultant in the y direction (per unit length)

Nxy = shear force resultant (per unit length)
FIGURE 4.3
Resultant forces and moments on a 
laminate.

Mx = bending moment resultant in the yz plane (per unit length)

My = bending moment resultant in the xz plane (per unit length)

Mxy = twisting moment resultant (per unit length)
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FIGURE 4.6
Coordinate locations of plies in the laminate.
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[A] – Extensional stiffness matrix relating the resultant in-
plane forces to the in-plane strains.

[B] – Coupling stiffness matrix coupling the force and moment 
terms to the midplane strains and midplane curvatures.
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[A] – Extensional stiffness matrix relating the resultant in-
plane forces to the in-plane strains.

[B] – Coupling stiffness matrix coupling the force and moment 
terms to the midplane strains and midplane curvatures.

[D] – Bending stiffness matrix relating the resultant bending 
moments to the plate curvatures.
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