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Ofprimary importance is the fact that inducement
of residual compressive stresses in the surface of the
metal, because of shot peening, can be an effective
measure for preventing SCC, regardless of the dominant
SCC mechanism, the material of construction, or the
corrosive environment. If any leg of the triangle is
broken, such as the absence of surface tensile stress
because of shot peening, SCC will not occur.

Based on what has been presented, indications are
that shot peening should have a very beneficial effect on
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Fig. 6: The harder the material being peened, the
shallower the depth of the compressive stress layer
resulting from peening at a particular intensity (arc height).
(Ref. 4)

stress is changed to compressive thus eliminating ten­
sile stress. By peening prior to plating process, hydro­
gen embrittlement can be prevented.

Recently, a new study was conducted to see what
effect increased peening intensities would have on
hydrogen's steady state permeation rate. By increasing
the intensity of the peening process, or how hard the
material is being hit, on the same hardness of material
you'll drive the compressive layer deeper. Fig. 6 points
out this relationship with the depth of the compressive
layer on the horizontal axis and the peening intensity on
the vertical axis as noted by "C" and "A" scale. This
refers to the Almen "C" or Almen "A" arc heights which
are a function of shot hardness, shot mass, shot veloc­
ity, angle of impingement, and exposure time. Looking
at the graph, on either scale by going from point "0"
(zero) to the right, means the part is being hit harder. As
you can see, by going from .002C to .004C, whether
peening a Rockwell C-31 hard part or a Rockwell C-52
hard part, the depth of the compressive layer is deeper.

The new study did indicate that the steady state
permeation value decreased as the peening intensities
increased. Fig. 7 is a summation of the study as done
on 4130 steels. These favorable findings were strictly
attributed to an increase in the depth of the compressive
layer induced by shot peening.

A word of caution should be sounded regarding
higher shot peening intensities. This approach may not
always be practical; as placing the cross-sectional area
of a part into too much compression could lead to
distortion of the material. A rule of thumb is that a
compressive layer should not exceed 10% of the cross
sectional area of the material.

Another phenomena may be happening in the
plating bath which may be of concern to springmakers.
Stress corrosion cracking (SCC) of the metal used for the
spring could occur.

For SCC to occur, there has to be an interaction of
three things: 1) a specific environment

2) a susceptible alloy
3) tensile stress.

Fig.S illustrates the "Stress Corrosion Triangle." If
allthree ofthese conditions interactwith one another, the
possibility of SCC to occur is greatly enhanced.

The specific environment possibilities for various
alloys are virtually unlimited. To name a few: chlorides,
fluorides, polythionic acids, and sulfides with austenitic
stainless steels; Amines, anhydrous ammonia, carbon­
ates, cyanides, hydroxides, and nitrates with carbon
steels; chlorides and hot water with aluminum. Ifstatic
tensile stress is added to any of these combinations,
then SCC may be the failure mechanism.



the retardation ofhydrogenembrittlementas well as the
retardation of hydrogen assisted cracking. Certainly, it
may be an answer to an age-old problemspringmakers
face when plating is required by their customers. .:•.

The Stress Corrosion Trangle

PEENSCAN®

PEENSCAN is a process used to measure shot
peening coverage in terms of amount and uniformity,
by either automatic or semi-automatic means of shot
peening.

PEENSCAN process provides quality controlled
peening.

PEENSCAN PROCESS tracer liquids dry into an
elastic film which needs to break-up for removal. The
objective of the PEENSCAN process is to provide a
practical way to measure coverage in terms of amount
and uniformity of fluorescent tracer dye removal.

TENSILE
STRESS

SPECIFIC
ENVIRONMENT

'-4--------------~ SUSCEPTIBLE
ALLOY

COVERAGE is defined as a uniform and complete
denting or' obliterating of the original surface of the
part or work piece as determined by visual
examination using a ten-power magnifying glass. To
compound the problem, it is extremely difficult if not
impossible, to visibly examine large areas using a
ten-power glass. Fillets, cavities, grooves and holes
are also difficult to inspect because of inacessability of
visual instruments.

Clean bare metal objects appear as a deep purple color
under U.V. light.

Fluorescent tracers are ultra-violet visible compounds,
not as highly sensitive as used in penetrant
inspection, but are more sensitive than color tracers
such as dy.e-markerblue. Fluorescent Visibility under
U.V. light is clearly superior to 10X visual coverage,
and also superior to other natural light ink coatings.

Tracer liquid coating responded to all intensity
changes.

Shot striking elastic tracer film breaks away film in
shot impact area only. Low angle of impingement and
ricochet peening will not remove tracer coating
without increasing peening time.

Tracer remaining on a part shows flat spots and
incomplete denting of surface. The remains or
absence of tracer liquid viewed after peening by a
U.V. light give evidence as to the degree of removal,
or percentage of coverage applied to the part by shot
peening.

Fig 8: (Ref. 6)
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