
CONTACT STRESS SPALLS CONTINUED

HOT MILL WORK ROLLS
(THERMAL PITTING)

CHARACTERISTICS

Contact stress fatigue spalling on hot mill work rolls can be characterized as small “pits” that 
may be random or clustered on the roll body at areas of stress concentration. Individual pits can 
exhibit evidence of fatigue arrest marks (beach marks) and erosion on the rolling surface of the 
spall.

EXAMPLES

EXAMPLE 1
Hot mill work roll exhibiting contact stress fatigue in the form of thermal pitting on the roll body 
surface.



EXAMPLE 2
Close-up view of the thermal pitting condition exhibited by the hot mill work roll shown in 
Example 1.

MECHANISM

In 4-high mills, thermal pitting typically initiates at a sub-surface location defined by the 
maximum shear stress (see General Mechanism section of Contact Stress Fatigue). During 
rolling, any one point on the hot mill work roll surface will cycle between high temperatures 
(when in contact with the hot strip surface) and low temperatures (when cooled with the sprays). 
As the material cycles in temperature, it undergoes dimensional changes. Cracks formed at the 
sub-surface location of maximum shear stress can then propagate, via fatigue resulting from the 
thermally induced dimensional changes, along shear planes both toward the surface and deeper 
into the roll until the strength of the surrounding material is reduced to such a degree that 
spalling occurs. Surface initiated thermal pitting can also occur in 2 high mills where cracks form 
at the roll surface and propagate via fatigue into the interior until spalling occurs. Foreign 
material (oxide) “sticking” to the roll surface can accelerate the pitting process by a localized 
increase in the contact stress.




