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Table 1 Chemical compositions of the material (wt. %).

c Si Mn P S
NFG600W | 0.17 | 0.36 | 1.30 | 0.011 | 0.007
SM490A 0.16 | 0.33 | 1.43 | 0.021 | 0.007

Table 2 Mechanical properties.

Yield Tensile . Vickers
stress strength Elongazlon hardness
oy, MPa | o5, MPa | 2> % HY
NFG600W 430 577 30.2 178
SM490A 346 541 30.0 162
(mm)
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Fig.2 Shape and dimensions of specimen.
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Fig.3 S-N diagrams.
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(b) Detail of (A) by SEM

Fig.4 Fracture surface of NFG600W under corrosive
environment. (6,=48MPa, N=1.3x10").

(b) Detail of (B) by SEM
Fig.5 Fracture surface of SM490A under corrosive
environment. (6,=102MPa, Nf:7.3><106).
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Fig.6 Evaluation of artificial pit by SEM.
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Fig.7 Relation between stress intensity factor range
and number of revolutions to failure.
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Table 3 Test condition for each material.

Area, mm?® 10
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Fig.8 Statistical distribution of corrosion pit at
fracture origin.
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ROTATING BENDING FATIGUE STRENGTH ON FINE GRAIN STEEL AT
NEW HOT STRIP MILL AND ROLLED STEEL FOR WELDED STRUCTURE
UNDER CORROSIVE ENVIRONMENT

Masayuki SHOZU, Atsuki OHIRA, Kouichi ANDATSU and Yukio HIROSE

ABSTRACT : In this study, the rotating bending fatigue test was carried out in a corrosive environment of 3.5%

NaCl solution being dropped onto specimens of fine-grained steel at a new hot strip mill (NFG) and rolled steel for

a welded structure (SM), the base material used in the development of NFG.  The effect of the corrosion pit formed

on the specimen on the fatigue strength of the specimen was examined. The following results were obtained.
(1) When the number of revolutions to failure, N, exceeds 2.0 x 10°, the strengths of NFG and SM at N cycles in

the corrosive environment decreased with increasing Ny compared with those in atmosphere. The fatigue limit of

SM was 50 MPa, but no obvious fatigue limit was observed for NFG. (2) The stress intensity factor ranges, AKX,

for NFG and SM decreased with increasing N;; however, no clear convergence value was observed for NFG.  (3)

The maximum pit areas, /area max Of the NFG and SM were estimated to be 185um and 135 pm at a cumulative

distribution function of F'=99.97% respectively.

Key Words : Fine grain steel at new hot strip mill, Rolled steel for welded structure, Rotating bending fatigue fest,
Corrosion pit, Strength at N cycles, Fatigue limit, Stress intensity factor range, Statistics of extreme value



