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Coverage, up to 100%, is defined as the percentage of a surface that has been impacted at least once by the peening
media. Typically, coverage estimates are obtained by optically-aided visual inspection of the peened part. Estimates of
coverage by visual observation are unavoidably subjective, particularly when full coverage is being approached.
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4. COVERAGE INSPECTION

Individual unimpacted islands can exist at full coverage and are permitted provided they are randomly distributed on an
otherwise uniformly dimpled surface. The largest dimension of any single island should be less than the typical indentation
diameter. The minimum peening time required to achieve full coverage is determined by incrementing the peening time
until full coverage is achieved. Coverage greater than 100% coverage, when required, is a multiple of the time to reach
“full coverage.” Coverage greater than 100% cannot be verified by examining the peened surface.

Coverage inspection shall be performed to verify full coverage on, at a minimum, representative areas of the peened
surfaces. Sampling plans and frequency of coverage inspection should be documented in the supporting technical plan or
quality procedure(s). These areas should include recesses and shaded regions that are difficult to access. Sampling of
peened parts shall be as required by the shot peen process specification or as agreed upon between the provider and the

customer. Coverage customarily is determined by visual inspection; however other methods may be employed.
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Fluorescent tracers are coatings applied to parts before shot peening. The amount of coating removal is intended as a
visual aid in the determination of the coverage.

Prior to peening, coat a representative area of a part or a coupon according to the tracer manufacturer's

recommended practice. After peening, inspect the peened surfaces with 10X minimum magnification to verify
the required level of coverage. Then view the same surfaces under ultraviolet light in a darkened area to

the amount of tracer removal.

The amount of coating removal on subsequently peened parts shall be compared with the amount of coating

removal from the sample prepared in 4.2.1.1. Parts exhibiting more residual fluorescence than the sample piece
are inadequately covered and shall be visually examined for coverage using 10 to 30X magnification.

4211

determine
4212
4.2.1.3 Complete

tracer removal does not necessarily coincide with full visual coverage.
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4.2.2 Dye Marker

Inks

Dye marker inks are used in the same manner described for fluorescent tracer with white light inspection.

4.2.3 Replicas

A replica of the surface can be made and used for clarification of coverage. This technique results in an inverse image
and is commonly used for recessed areas that cannot be inspected using normal techniques.

4.2.4 Coverage Coupon

A less common method is referred to as a coverage coupon. It utilizes a sample with similar material properties and
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Equation 1 expresses a relationship between coverage and time of exposure that can be useful for relating coverage to

exposure time.

where:

Ch=1-(1-Cy)

C1 = percent coverage (decimal) after 1 cycle

Cn = percent coverage (decimal) after n cycles

(Eq. 1)

n = number of cycles (number of passes, number of rotations, or uniformly chosen increments of time)
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As this expression indicates, coverage approaches 1.0 (100%) as a limit. It is difficult to accurately assess the amount of
coverage as coverage approaches 100%. Thus, 98% has been chosen to represent full coverage. Beyond this value, the
coverage is expressed as a multiple of the exposure time required to produce 98% coverage. For example, 150% or 1.5
coverage represents a condition in which the specimen has been exposed to the blast 1.5 times the exposure required to
obtain 98% coverage. A chart plotted to a convenient exposure time scale is shown in Figure 1.

Relationship of Coverage to Exposure Time
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Coverage | Example Image (Black is "unpeened". White represents "peened" areas.
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Coverage | Example Image (Black is "unpeened". White represents "peened" areas.
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Coverage | Example Image (Black is "unpeened". White represents "peened" areas.)
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Figure 2 - Images of Coverage
(Courtesy of GE Aviation, Dale Lombardo)
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