


Stress and Strain



States of Matter

• Solid
• Liquid
• Gas
• Plasmas



Solids: Stress and Strain

Stress = Measure of force felt by material

• SI units are Pascals, 1 Pa = 1 N/m2 

(same as pressure)



Solids: Stress and Strain

Strain = Measure of deformation

• dimensionless
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Materials Beaviour under Stress

Elastic Region and Elastic Limit
Plastic Region Permanent Deformation
Ultimate strength
Fracture Point

Stress (σ) = F/A



Stress (σ) = F/A

Strain (ε) = ΔL / L
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Linear Region (Elastic Region)
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Units N/m², measure of the hardness (Stiffness) of the 
material



A 15 cm long animal tendon 
was found to stretch 3.7 mm 
by a force of 13.4 N. The 
tendon was approximately 
round with an average 
diameter of 8.5 mm. 
Calculate the elastic modulus 
of this tendon

F = k DL
K is the constant is called
spring constant

K= YA/L  measured in N/m





Values of Young´s Modulus for some Materials



Example





Elastic limit
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Shear Modulus
Sheer Stress

Sheer Strain
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Bulk Modulus

Change in Pressure
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Stress in 3D





Elastic Strain Energy

F=



Bone Fracture, Energy consideration







Examples
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