
3. Surface hardness 
-- Resistance tp permanent indentation. 
It is a measure of load capacity of the contact. 
 
(1) Brinell hardness, H (indentation hardness) 

 
H = max. average pressure a contact     
       area can develop 
 

For surface-hardened steel such as gear 
surfaces,  

𝐻𝐻 ≈ 6.0 𝐺𝐺𝐺𝐺𝑎𝑎 
 
 
 
Finite element calculations show that the 
contact pressure in a fully plastic contact is 
fairly uniform. So, H is the max pressure a 
contact can develop. 



Also, experiments of many metal materials 
show: 
   𝐻𝐻 ≈ 3𝑌𝑌 ≈ 6𝐾𝐾 
 
Y = uniaxial tensile strength of the material 
K = shear strength of the material (metal 
materials yield by shear stress) 
 
Question: why the contact can develop a 
pressure or sustain a compressive stress much 
higher than Y? 
 
(2) Rockwell hardness, 𝑅𝑅𝑎𝑎,𝑅𝑅𝑏𝑏, 𝑅𝑅𝑐𝑐 

-- 𝑅𝑅𝑐𝑐 is often used in machine industry for 
surface hardness of stressed components. 

𝑅𝑅𝑐𝑐~30 for an annealed steel 

𝑅𝑅𝑐𝑐~60 for surface-hardened steel surface such 
as gears and rolling bearings. 
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