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Study of Effective Factor on Fatigue Strength of (a+ §)
Dual Phase Stainless Steel by Shot Peening Process

Shigenobu TaxanasH *, Munetoh Hasumoto **, Kouichi Hiratsuka *** and Yukio Hirose ****

A shot peening process is generally utilized as one of the surface treatment processes to improve the fatigue life
and the fatigue strength of cyclically loaded components. This improvement is achieved by inducing compressive
residual stresses and work hardening effects in areas close to the surface. But the influence of the shot peening
process on fatigue strength is not clarified enough. It’s significant technologically and industrially to clarify the influ-
ence factor of shot peening on the fatigue strength. Former study of author confirmed that main effect on the fatigue
strength of the SUS304 steel hitted by controlled steel ball is the hardening of austenite structure itself due to the
shot peening. In this study, the SUS329]1 steel having both austenite and ferrite phases was also investigated from
the viewpoint of the work hardening of both structures. An effect of the residual stress on fatigue limit is not
observed at all. As a result, we found that the work hardening of the SUS329]1 steel by shot peening was attributed to
both the strain-induced martensitic transformation and the hardening of austenite and ferrite phase themselves.
Especially, the ferrite phase influences the Vickers hardness distribution of shot-peened material, and the hardness
increment of the austenite phase is larger than other phase and mainly due to the fine structure.
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Table [I. Mechanical properties.

Tensile 0.2% Proof . . Vickers
Strength Stress Elong?;lon Reil;Cll(;l of Hardness
os,MPa | op2,MPa &, 7 ea e HV
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Fig. 1. Shapes and dimensions of a test specimen.
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Table lli. Conditions of shot peening process.

Peening machine Air type
Pressure 0.3 MPa
Peening time 40 sec.
Nozzle $=9 mm
Shot peened Stainless steel
material (250 HV)
Arc height 0.05 mmA
Distance 110 mm

Table V. Conditions of X-ray measurement.

Ferrite (o) I Austenite (Y)
Characteristic X-ray CrKa
Diffraction plane a-Fe 211 y-Fe 220
Diffraction angle 20 155.0 128.5
Sin%y 0.0~0.6
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Tube current 8mA
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Fig. 2. Relationship between Vickers hardness and

depth from surface.
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Fig. 3. X-ray diffraction profiles.
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Fig. 4. Relationship between residual stress and depth
from surface.
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Fig. 5. Relationship between volume fraction and
depth from surface.
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Fig. 7. Change of residual stress during fatigue process.
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(a) Non shot-peened surface observation.

(c) Shot-peened material observation (300m depth).

(d) Detail of area A.

Fig. 13. Scanning electron micrographs of SUS329J1 steel.
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