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Table I Chemical compositions (wt.%).

C Si Mn P S
NFG600W 0.17 036 1.30 0.011 0.007
Table I Mechanical properties.
Yield Tensile Elongation, Grain
stress, strength, £q, % size
oy, MPa og, MPa ’ d, pum
NFG600W 433 587 313 4
Annealed
2
ot 1073K 362 503 37 30
Annealed
2 472 34.4
at 1423K 7 / &0
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Fig.1 Shape and dimension of specimen.
Tablelll Conditions of shot peening process.
Peening machine Air type
Shot peening media RCWO6AC (HV131)
Peening time, sec 24
Distance, mm 100
Nozzle diameter, mm 09.0
Arc height, mmA 0.27
Coverage, % 200
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(b) Annealed at 1073K (c) Annealed at 1423K
Fig.2 Microstructures of NFG600OW.
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Fig.3 Microstructures of S.P. treatment material.
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Table IV Results of o, and 04,/ 0g.
oy, MPa 0w/ 0g
As received 317 0.54
Annealed at 1073K 235 0.47
Annealed at 1423K 210 0.45
Annealed at 1073K + S.P. 343 0.68
Annealed at 1423K + S.P. 318 0.67

Initiation point

(a) Annealed (1073K) + S.P. treatment.
6,=431MPa, N;=2.2 x 10*

Initiation point

(b) Annealed (1423K) + S.P. treatment.
0.=363MPa, N;=1.4 X 10°
Fig. 6 Microstructures of fracture surface.
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EFFECTS OF SHOT PEENING PROCESS ON ROTATING BENDING
FATIGUE STRENGTH OF ANNEALED FINE-GRAIN STEEL

Masayuki SHOZU, Katsuhiro SEKI, Masahide GOTOH and Yukio HIROSE

ABSTRACT : In this study, we focused on rolled steels for welded structures having fine-grained structure at a new

hot strip mill, and steel specimens annealed at 1073 K and 1423 K were subjected to air blast shot peening.

Rotating bending fatigue tests were carried out in air at room temperature using these specimens in order to examine

the effect of shot peening on fatigue strength. The results indicate that the fatigue strength of the annealed

specimens subjected to shot peening is equivalent to or higher than that of the steel without shot peening, regardless

of the annealing temperature. In a specimen that was broken after less than 10° cycles, cracks initiated from the

surface; in contrast, in a specimen broken after 10° cycles or more, cracks initiated from the inner side of the

specimen. It was also clarified that the latter type of crack originates from slightly inside the plastic deformation

layer that is generated at the surface of the specimen as a result of shot peening.

Key Words - Fine-grain steel, Annealed treatment, Shot peening process, Rotating bending fatigue test
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