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Shot peening is primarily used to combat metal fatigue.  The following points pertain to metal fatigue and

its application to the Typical Stress versus Load Cycles graph shown in FFiigguurree 11--44.
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DEPTH OF RESIDUAL STRESS
The depth of the compressive layer is influenced by

variations in peening parameters and material hardness [Ref

1.2].  FFiigguurree 11--77 shows the relationship between the depth

of the compressive layer and the shot peening intensity for

five materials: steel 30 HRC, steel 50 HRC, steel 60 HRC,

2024 aluminum and titanium 6Al-4V.  Depths for materials

with other hardness values can be interpolated.

SHOT PEENING MEDIA
Media used for shot peening (also see Chapter 11) consists

of small spheres of cast steel, conditioned cut wire (both

carbon and stainless steel), ceramic or glass materials.

Most often cast or wrought carbon steel is employed.

Stainless steel media is used in applications where iron

contamination on the part surface is of concern.

Carbon steel cut wire, conditioned into near round shapes,

is being specified more frequently due to its uniform,

wrought consistency and great durability.  It is available in various grades of hardness and in much tighter

size ranges than cast steel shot.

Glass beads are also used where iron contamination is of

concern.  They are generally smaller and lighter than other

media and can be used to peen into sharp radii of threads

and delicate parts where very low intensities are required.

EFFECT OF SHOT HARDNESS
It has been found that the hardness of the shot will
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If the weld is shot peened (rather than stress relieved) there is a significant reversal of residual stress from

tensile to compressive.  This will offer significant resistance to fatigue crack initiation and propagation.

FFiigguurree 33--11 shows the optimal manufacturing sequence for welding is to stress relieve and then shot

peen.  The stress relieving process softens the weld such that inducing a deeper layer of compressive

stress becomes possible.

The American Welding Society (AWS) Handbook cautions readers to consider residual tensile stresses from

welding if the fabrication is subject to fatigue loading as described in the following statement:  "Localized

stresses within a structure may result entirely from external loading, or there may be a combination of

applied and residual stresses.  Residual stresses are not cyclic, but they may augment or detract from

applied stresses depending on their respective sign.  For this reason, it may be advantageous to induce

compressive residual stress in critical areas of the weldment where cyclic applied stresses are expected".

The use of the shot peening process to improve resistance to fatigue as well as stress corrosion cracking in

welded components is recognized by such organizations as:

•••• American Society of Mechanical Engineers [Ref. 3.4]

•••• American Bureau of Shipping [Ref. 3.5]

•••• American Petroleum Institute [Ref. 3.6]

•••• National Association of Corrosion Engineers [Ref. 3.7]

stress becomes possible.
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The optimal way to induce resistance

to pitting fatigue near the gear tooth

pitch line is to induce a compressive

stress followed by a lapping, honing or

isotropic finishing process.  Care must

be taken to not remove more than 10%

of the shot peening layer.  Processes

that refine the surface finish of shot

peening dimples allow the contact load

to be distributed over a larger surface

area reducing contact stresses.

Metal Improvement Company (MIC)

offers a shot peening and superfin-

ishing process called C.A.S.E.SM that has increased pitting fatigue resistance of gears by 500%.  Please see

Chapter 10 for additional information and photomicrographs on this process.

Increases in fatigue strength of 30% or more at 1,000,000 cycles are common in certain gearing

applications.  The following organizations/specifications allow for increases in tooth bending loads when

controlled shot peening is implemented:

•••• Lloyds Register of Shipping: 20% increase [Ref 4.2] 
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PEENSCAN® (Coverage Verification) – Determination of shot peening coverage can be fairly easy when

softer materials have been peened because the dimples are quite visible.  A 10-power (10x) magnifying

glass is more than adequate for these conditions.  In many applications determination of coverage is

more difficult.  Internal bores, tight radii, extremely hard materials and large surface areas present
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