
CREATING AN IN-HOUSE SHOT PEENING SPECIFICATION FOR GEARS 
Part 2 
(Part I may be found in the Winter 92/93 issue of The Shot Peener) 1993118 
Understanding less conventional shot peening methods helps manufacturers develop an in-house specification for gears. 
This article also relates specification t i  the part drawing. 

By Mark Lawerenz, lmants Ekis 

This last of a two-part series, which provides guidelines fc 
developing an in-house shot peening specification for gearink 
covers optionaIpeeningmethods andconsiderations, and explain 
how to relate the in-house specification to the part drawing. 

w hen creating a shot peening specification for an, 
type of gearing, some additional, less conventiona 
peening methods and considerations should bi 

included. These optional methods and techniques follow: 

Strain peening or stress peening. Thistechnique is applied whe~ 
parts are stressed in one direction only and longer fatigue life i 
required. The part is shot peened in a stressed, or loaded 
condition. Compressive stresses produced by the peening can bc 
as high as the compressive yield stress of the material itself. Thi 
technique has been used a great deal in numerous industries. 

Dual intensity peening. This method can produce substantiall! 
longer fatique life than can be obtained by conventional sho 
peening methods. Research on carburized steel indicates thatdua 
peening, which i s  high intensity shot peening, followed by lowe 
intensity shot peening with smaller shot, increases the rnagnitudt 
of surface compressive residual stress.' Additional testing on othe 
materials have confirmed this data.=p3See Figures 1 and 2. 

Plating and salvage. Shot peening prior to plating can be usec 
when parts w ~ t h  machiningdiscrepanc~es in production aresalvagec 
or when plating i s  used for a wear or protective surface. 

Figure 1 
Dura Peening Rene 95 
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Testing of Rene 95 specimens confirms 
that dual peening of carburized steel 
increases the magnitude of surface 
compressive residual stress.' 

Figure 2 
Dura Peening Titanium 

As with carburized steel, dual intensity 
peening of titanium provides longer 
fatigue life than does conventional shot 
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peening.? 

Average fatigue life, mlllion cycles 

The shot peening prevents micro-cracks in the plating from 
propagating into the parent metal i f  the part i s  subjected to a 
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:yclical load. Cracks wi l l  not propagate into layers of compressed 
tress as shown in the before-and-after diagrams in Figure 3. 
iignificant increases in fatigue strength closely approximating 
)riginal unpeened surfaces are shown in Figure 4. In some cases, 
hot peening prior to plating may be required by contractual 
igreernents. Specifications such as Federal Specifications QQ-C- 
120 and MI1 -C-26074A require shot ~eenine. on steel parts that are 
:hrome or electroless nickk~ plated. ' 

L, 

Figure 3 
Before and After Shot 
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Plating cracks wil l  not propagate into 
layers of compressed stress. 

,n additional benefit is the prevention of hydrogen embrittlement 
y the shot peening of the parent metal prior to the plating 
peration. Since atomic hydrogen i s  extremely mobile and easily 
enetrates and interacts with metal, the shot peening reduces the 
letalls ductility and abilityto withstand cyclic loads. Peening has 
een proven to be effective in retarding the migration of hydrogen 
)rough metal.5 See Figure 5. 

Figure 4 
Peening Prior to Plating 
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hot peening prior to plating significantly Increases fatigue strength closely 
oproximating original unpeened surfaces.' 
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