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ABSTRACT

The influence of six different SAE cast steel shot sizés (S-280, S-330,
S-390, S~-460, S-550, and S-660), measured under constant flow rate of
454 kilograms per minute and the travel speed of the work piece through
theblastadjustedtoobtam%percentccveragemonepassarere—
viewed as to their induced residual stresses on SAE 5160 leaf spring

coupons.

Ten coupons were shotpeenedmtheachshotsz.zemthemtenatyrange
of 5C to 14C. Randan coupcns were then checked for residual stress
by x-ray diffraction analysis to a depth of .350 mm. Curves were then
plotted showing residual stress versus depth below the surface for each
coupon. Acmxparlsoncanthenbemadeofcoupcnsforeachshotsme
and shot intensity as to the residual stresses.

The data was then analyzed mathematically to corifirm the conclusions in-
ferred by the camposite curves. Cubic parabola regressicn eguations ~
are used to closely predict the measured stress value. The regressicn
curves, plotted fram the calculated stress values are campared to the
measured stress for each coupon. ,
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INI'ROIIJCI'ION

In the manufacture of suspension leaf springs shot peem.ng is v:.tal for
improving their fatigue life. The benefits of shot peening both in free
state and pre-stressed conditions are well documented and have been sub-
stant:.ally developed Specifications on leaf spring manufacture now re—
quire a campressive residual stress at a SpeCJ..flC depth below the surface.
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In order to correlate the needed results with shot peening parameters, a
study was undertaken whereby shot sizes and their resulting intensities
were campared. Through the methods of residual stress measurement by
x-ray diffraction, a "fingerprint" of these ccmpress:.ve stresses can be
incorporated into the control of the shot peem.ng process. Prediction
of results was also investigated by regressicn equaticns to arrive at
a model whe.reby mathematical equations can also be J.noorporated at the
early design stages. The experimental results and camparisons with

mathematical models we_re campared on the basis of accuracy and pre-
dictability.

EXPERIMENTAL PROCEDURES

1.

Material

The materials involved in the experiment were hot-rolled spring steel
plate 7 mm thickness, 70 mm width, and 450 mm length. The weight
percent of chemical composition is listed in Table 1. Specimens
were normalized, machined, austenitized, quenched and tempered to
between 44 and 48 Rockwell C. Free height was 33 mm.

TABLE 1 CHEMICAL COMPOSITION (WEIGHT PERCENT)

EAE Mo, T Vo B 3 554 o5

5160 [ 0.56-0.64 [ 0.75-1.00 | .035 | .040 | 0.15-0.36 |0.70-0.90

SHOT PEENING
Material was prestressed to 6,300 Kg/aM2(90,000 psi)and shot peened with
a centrifugal wheel to 100 percent coverage. Coverage was measured by .
the polished strip methed using a planimeter to quantitatively determine
travel speeds. Flow rate was set for a constant 454 Kgs/min. and wheel
speed to a canstant 2250 r.p.m. For all tests, Almen intensity is
shown in Table 2. Shot for all tests met SAE standards J827 and J444a
with hardness range of 44 to 50 Rc.

TABLE 2 INTENSITY

; S-280 S-330 S-390 S-460 'S-550 S5-660

5C 6C 7.5C 9C 11.5C 14C

X~-RAY DIFFRACTICN _ ' .

X-ray diffraction residual stress measurements were made in the longi-
tudinal directicn to the springs and in the center of the concave

Material was removed for subsurface measurement by electro-polishing in a

- sulphuric ~ phosphoric - chromic acid electrolyte minimizing possible

alteration of the subsurface residual stress distribution as a result
of material removal. Readings were taken to a depth of 350 mm.
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