
Journal bearing

Bearing: A device that supports, guides, and reduces the friction of motion between
fixed and moving machine parts.

Ball bearing

Thrust bearing
Roller bearing

Contact stress causes deformation, plastic or elastic. The contact area will change 
depending on the magnitude of the contact stress. Therefore, it is very imporant to 
calculate the actual stress at the point of contact, the so-called contact stress

By theory of elasticity, developed by Hertz, in 1881, when he was 23 years old!

7.2-7.3 Contact stresses



In a static contact, the interface is the principal plane (no shear stress). Maximum stress 
stress occurs at 45 degree to the normal stress, and it can cause deformation by movement 
of dislocation. 

Below contacting surface, sigma x, sigma z, and shear stress varies with depth. 
Variation depends on the magnitude of the load. However, generally max shear 
stress occurs at about 0.6a, where a is radius of contact area. 

Contact stress under sliding. Sliding generates friction force which is tangential force at 
interface. Principal plan rotates by angle psi.  

Distribution of shear stress, in sliding contact, under contacting surface. The calculation 
is for friction coeff. of 0.2. To be noted is the location of maximum shear stress moves 
closer to the surface, comparing to the static contact. 



Radius of curvature

Center of curvature

Convex: Center of curvature is inside the material
(positive curvature)
Concave: Center of curvature is outside the material
(negative curvature)

R = Radius of curvature
R’= Reduced radius of curvature

Two elastic  bodies with convex surface in contact. 

Reduced radius of curvature:












