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A Big Lift for the Aerospace Industry
Peening technology enables planes to fly lighter and longer.

By Robert B. Heaton, Director/Testing Laboratory, Empire Abrasive Equipment Co.;
Jack Champaigne, President, Electronics Inc.; and John T. Cammett, Metals and
Ceramics Branch Chief, Air 4.9.7.1, U.S. Naval Aviation Depot-Cherry Point

upon peening as a method for saving their
hides. Pounding a sword blade with a rounded
hammer extended the life of the weapon and, no
doubt, the life of its owner as well. To this day, peen-
ing has far-reaching safety consequences as manu-
facturers strive to produce stronger, lighter prod-
ucts, particularly in the fields of automobile and
aircraft production.
Automobile manufactur-
ers often peen defensively,
meaning they fall back on
the process to strengthen a
spring, gear, connecting rod,
anti-roll bar, or other com-
ponent that fails prema-
turely. Because its products
travel at higher altitudes,
the aerospace industry
takes a more proactive
approach through the
development of stringent
peening specifications, in
which adherence must fre-
quently be documented.
Two primary factors drive
aerospace’s attention to
peening details and docu-
mentation. For starters, a
tight paper trail helps trace a potential part problem
if a catastrophe occurs. Secondly, the industry relies
heavily on shot peening technology to keep its prod-
ucts flying lighter and longer. Modern planes depend
on the capability of shot peening to strengthen blades,
roots, stators, gears, discs, combustion chambers,
structural members, and many other parts too numer-
ous to mention (Figure 1). Peening offers a big lift for
the aerospace industry, but it must be tightly con-
trolled to achieve anticipated performance gains.
Because rigorous control is central to peening
effectiveness, shock waves reverberated throughout
the aviation industry when three men associated
with the St. Charles Metal Finishing Co. in St.
Louis, were sentenced to jail terms in 1992 for falsi-

The daring knights of yore somehow stumbled

Figure 1: Today’s aircraft, both military and civilian, rely on the
benefits of shot peening to fly lighter and longer.

fying inspection reports related to the peening of
parts used in 1,000 fighter planes built by
McDonnell Douglas Corp. As a consequence, the
Pentagon delayed acceptance of F-15 Eagles, F/A-18
Hornets, and AV-88 Harriers, as well as Harpoon
and Stand-off Land-attack missiles.

On civilian aircraft, off-spec or nonexistent shot
peening has been cited as the cause of failures on
parts ranging from engine shafts to landing gears.
Recognizing the impor-
tance of sound peening
practices, the FAA (U.S.
Federal Aviation
Administration) now
assumes responsibility
for educating its audi-
tors and inspectors on
shot peening and prop-
er shot peening
processes in airlines,
job shops, and repair
facilities. In fact, one of
this article’s authors
(Champaigne) has been
instrumental in devel-
oping shot peening
training programs now
attended regularly by
FAA employees.

BENEFITS OF PEENING

Though peening can perform a variety of odd jobs,
such as expanding undersized parts and improving
oil retention, enhancing the fatigue strength of met-
als is its primary role. This cold-working process
relies on the action of small spheres impacting met-
als at high velocities to create plastic deformation
and resulting compressive-residual-stress distribu-
tions on and beneath metal surfaces. When used to
optimal effect, peening delivers truly amazing
results, in-cluding fatigue-life gains in components of
10 times or more, with no decrease in applied stress
limits and/or increases in maximum stress tolerances
up to 40% with no decrease in life.
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