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Stress in 2D and 3D 



2 Challenge the future 

Learning Objectives 

• Understand the nature of internal forces 
 

• Understand the dependence of tractions on orientation 
 

• Define the stress tensor 
 

• Derive the equilibrium equations 
 

• Understand the symmetry of the stress tensor 
 



3 Challenge the future 

Summary 

• Traction is force per unit area. Traction is a vector. 

• At a point in the body tractions depend on surface orientation 

• Equilibrium necessitates that tractions are linear in 
orientation. 

• Stress is the tensor that maps orientations to tractions 

• Equilibrium of moments requires the stress tensor to be 
symmetric 
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• Cartesian components 
 
 
 
 
 

• Equilibrium equations 
 
 
 
 
 

Equilibrium equations 
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