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Finite Element Analysis of Warm Peening Process on
Spring Steel for Surface Durability Improvement
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Purpose: Numerical and experimental study was performed to evaluate the effect of peening
temperature on the residual compressive stress distribution and magnitude of residual compressive
stress at the material surface.

Methods: A compressive air-propelled warm peening equipment was designed and manufactured
for warm peening test.

Results: 3D dynamic finite element (FE) model of the warm peening test was proposed and
validity of the proposed FE model was verified by comparing the predicted residual stresses with
the measured residual stresses in the open literature. Maximum warm peening temperature and a
proper peening time were investigated with the proposed FE model.

Conclusion: Compressive residual stress increased remarkably with peening temperature increased.
But, peening temperature is greater than 350 C, the effect of peening temperature disappeared.
Therefore, maximum peening temperature possibly applicable for warm peening industry might be
350C and peening time is 45s.

Keywords: Warm Peening, Residual Compressive Stress, Finite Element(FE) Model
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Finite Element Analysis of Warm Peening Process on Spring Steel for Surface Durability Improvement

__—Air

Heating zone Heating coil

Heated air

Specimen /

- Temperature sensor

Fig. 2 A way to increase temperature on the specimen
surface
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Table 1 Chemical composition of SWRH 72A steel used for manufacturing shot balls (wt%)

Material C Si Mn P S Fe
SWRH 72A 0.69~0.76 0.15~0.35 0.3~0.9 ~0.03 ~0.03 Bal.
Table 2 Configurations of shot ball generally used
Shot size Diameter(mm) Length(mm) Weight per 50 units(g) Hardness
CW 06 0.6+0.04 0.6£0.06 0.67+0.009 HRC 52~57
Table 3 Chemical composition and mechanical properties
. Chemical Compositions Yield Strength
Material -
C Si Mn Cr N/mm?
SAE9254 ~0.59 1.2~1.6 0.6~0.8 0.6~0.8 1,930

Table 4 Condition of the warm shot peening[6]

Materials Impact time Other condition
Air pressure: 0.5 MPa
30 sec Temperature: 250 C
SAE9254 Shot flow rate: 2.5 kg/min
45 sec Rotating speed: 20 rpm
Distance of the nozzle between specimen: 100 mm
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Fig. 5 When the impact was a period of 4 times,
each cycle has 4 times impact
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impingement velocity for a given cycle
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distribution according to an increase in the
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Fig. 12 Surface roughness of (a) warm peening at 300°C, and (b) normal peening
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