
Summary of Residual Stress Data for Bearing Races as a result of�
the Mikronite® Process�

Residual stresses may be caused by many factors including machining, stamping, and�
temperature fluctuations.  Stresses within the part may be tensile or compressive.  Tensile�
stresses are often the cause of corrosion, cracking, and fatigue failure.  In fact, surface cracks�
can only initiate in tension, so any residual�compressive� stress present at the surface can be�
subtracted from any tensile load the surface is subjected to, thus either increasing the loading�
capacity of the part; or more commonly increasing the life (measured in cycles) of part life be-�
fore failure in a high cycle fatigue situation.�

Compressive residual stress can also help mitigate stress corrosion cracking.  Essential-�
ly, stress corrosion cracking requires three components to initiate – 1) corrosive environment, 2)�
susceptible alloy, 3) tensile stress. By eliminating the tensile stress, the Mikronite® process can�
eliminate this problem.�

In conjunction with compressive residual stress, a very low surface Ra can reduce corro-�
sive effects due to contaminants such as salt, dirt, water, exhaust gases, etc.  Surface corrosion�
begins when a contaminate enters a crevice or pit in the surface.  It then acts as an electrolyte�
and the metal area around it set up an anodic / cathodic relationship.   The electron flow be-�
tween these areas is the cause of electrochemical corrosion.�

Attached are independent laboratory results of residual stress testing.  The method used�
was X-Ray diffraction.   It is a highly accurate and nondestructive method for measuring resid-�
ual stress with the ability to penetrate the material approximately 4-6 microns.�

The report details measurements on four steel outer bearing races.  The races were la-�
beled 1-4, number 3 being the unprocessed control pieces.  The other three were processed dif-�
ferently in order to obtain the optimal process.�As you will note, race #2 had the maximum�
increase of 39%.�












