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A Study on the Effect of Shot Velocity by Shot Peening on
Fatigue Crack Growth Property for Marine Structural Steel
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ABSTRACT: The development of new materials with light weight and high strength has become vital to the machinery, aircraft and
auto industries. However, there are a lot of problems with developing such materials that require such expensive tools, as well as a
great deal of time and effort. Therefore, the improvement of fatigue strength and fatigue life through, the adoption of residual stress, is
the main focus. The compressive residual stress was imposed on the $urface according to each shot velocity(1800, 2200, 2600, 3000rpm)
based on Shot-peening, which is the method of improving fatigue life and strength. By using the methods mentioned above, we arrived
at the following conclusions;

1. The fatigue crack growth rate(da/dN) of the Shot-peened material was lower than that of the Un-peened material. In stage I, AKy,
the threshold stress intensity factor, of the shot-peen processed materiul is high in critical parts, unlike the Un-peened material. Also m,
fatigue crack growth exponent and number of cycle of the Shot-peened waterial was higher than that of the Un-peened material. That is
concluded from effect of da/dN.

2. Fatigue life shows more improvement in the Shot-peened material than in the Un-peened material. Compressive residual stress of the
surface on the Shot-peen processed operate resistance force of fatigue crack propagation.
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Table 1 Chemical composition of specimen(wt%)

C Si Mn P S Cr

0.56 0.25 0.84 0.016 0.009 0.88

Table 2 Mechanical properties of specimen

. Hardress(HQ)
Tensile Strength s p Yield Strength Elongation
(MPa) e e (MPa) (%)

Quenching Tempering
1226 55 47 1079 9
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Fig. 1 Dimension of CT specimen(unit:mm)
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Fig. 2 Fixture of specimen
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Table 3 Condition of shot-peening

Specimen Specimen Specimen  Specimen
Content P A B C D
Impeller
Diameter @490 490 #490 2490
(mm)
Shot
Velocity 1800 2200 2600 3000
(rpm)
Shot Ball
Diameter 0.8 0.8 0.8 0.8
(mm)
Arc-Height
032 0.39 0.42 0.46
(o)
Time(Sec.) 24
Coverage
o 85
(%)
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Table 4 Measuring condition of residual stress

X-Ray Diffraction Condition
Taget Cr-V
XRay Volt 30KV
oltage
Source 8
Current 10mA
1%} 0°, 15°, 30°, 45°
20 140°~ 170°
Diffraction Scintillation Counter
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