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Some Practical Uses of Trace 

• Only invariant quantity that represents total 
stiffness potential of each composite material 

• All stiffness components are fractions of trace 

• One test can tell all about a given material 

• Linear scaling for change in material/laminate 

• It can measure the quality of lamination; any 
defect or damage will lower trace value 

• Test laminate: closer to real structure 

• Track temperature effect by change in trace 

 

 

 



Stiffness and Compliance Matrices 

Reciprocal relation: νxEy = νyEx 

Laminate in-plane stiffness in terms of ply stiffness [Q]: 



Laminate Compliance Components 

Trace [A] = A11 + A22 + 2A66 



Laminate Engineering Constants 



Input Data: Ply Stiffness and Strength 



 
 Need only one test: Ex /0.876 = Tr [A°] >>> factors for E1°, E2°, νx, E6°  

Zero test:  If you believe in rule of mixtures that Ex = vfEf  

Or another single test of [π/4]: E1°/0.337 = Tr [A°], … 

Normalized Master Laminate Factors 

Examples: For [0/±45], E1° = 0.377 Tr; E6° = 0.161 Tr (shear test can be avoided) 

  For C-Ply 55, Tr = 139 GPa, E1° = 0.377 x 139 = 52.4 GPa; E6° = 0.161 x 139 = 22.4 GPa 

For T800/Cytec, Tr = 183 GPa, , E1° = 0.377 x 183 = 69.0; E6° = 0.161 x 183 = 29.4 GPa 


