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ABSTRACT

Catastrophic failures in turbo machinery are most often attributed to
metal fatigue, a phenomenon that is the result of cyclic tensile stresses
ing upon the doomed part. Turbine components are subject to tensile
stresses from axial centrifugal force, from bending and from torsion. In
many cases, as in blades, all three may be present and the detrimental
effect is further aggravated by environmental conditions (corrosion
fatigue)s by localized wear (fretting fatigue)s by rolling or sliding
pressures (contact fatigue) and by some manufacturing processes such as
wetlding or grinding. Tensile stresses are usually highest at the surface
and are concentrated by notches, holes, heat affected zones and physical
glamage . :

ALl metal fatigue failures are progressive and always start in areas
of greatest tensile stress concentrations: never in an area where the
stress Ls compressive. Given that axiom, introduction of high magnitude,
idual compressive stresses into the surface of the turbine parts before
service, makes good sense from a stress analysis standpoint.  This can
hest be accomplished by subjecting the parts to controlled shot peening.
The process will eliminate any residual tensile surface stresses that may
be present (from grinding, for instance) and induce in the surface
heneficial compressive stresses equal to at least S30% of the ultimate
strength of the material.

)

Jet engine designers, faced with the added problem of reducing
weight, use shot peening extensively, but there are still many
opportunities to apply the process to non-flying rotating machinery. Some
shaam and gas turbine manufactures actually have their blades and disks
Fe-peened at each overhaul interval to restore the fatigue life to the
original (as manufactured) level. The economics of this practice far
outweigh the modest cost of the rejuvenation shot peening involved.




































