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The Development Methods of Fatigue Strength Improvement for the
Marine Structural Steel
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ABSTRACT: This study made an experiment on fatigue crack propagation da/dn, stress intensity factor range AK respectively
in room temperature and in low temperature. And we got the following characteristics from fatigue crack growth test carried
out in the environment of room temperature and low temperature at 25T, -60C, -80C, and -100T in the range of stress
ratio of 0.3 by means of opening mode displacement. The threshold stress intensity factor range AKth in the early stage of
fatigue crack growth (ModeI) and stress intensity factor range AK in the stable of fatigue crack growth (ModeIl) was
decreased in proportion to descend temperature. It assumed that the fatigue resistance characteristics and fracture strength at
low temperature and high temperature is considerable higher than that of room temperature in the early stage and stable of
fatigue crack growth region.
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Fig. 1 Configuration of CT-specimen (unit:mm)
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Fig. 2 Fixture of specimen

Table 1 Conditions of Shot-peening

Condition Shot- Peening
Impeller Dia 490 mm
Blad
. - es' 90mm/6 pcs
Width /Q'ty
r.p.m 2200 r.p.m
Shot-Ball Dia. 0.8 mm
Time 24 sec.
Arc Height
0.375 mm
(Alman A-Stip)
Coverage 85 %
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Fig. 3 Apparatus of fatigue test machine
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Table 2 Measuring condition of residual stress

X-Ray Diffration Condition
Taget Cr-vV
)‘(-Ray Voltage 30 KV
Source
Current 10 mA
¥ 0°,15°,30° 45°
20 140°~ 170°
Diffration Scintillation Counter

Fig. 4 X-ray residual stress measuring system
(RIGAKN-MASF2M)
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Table 3. Experimental constants by
da/dN= C(4K) ™for the fatigue crack growth

" 4K range da|dN range
[ MPaV m] [mm/cycle]
RT 1.75x10° < da/dN
o | 875< AK <1772
25T <252x10”
- 1.81x10°< da/dN
-60C | 9.08< 4K <1801
<3.38x10”
192x10° < da/dN
-80C | 965< AK <1815 _.~/
<2.78x107
- 1.31x10" < da/dN
-100T [10.04< 4K <1971
<345x10”
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Fig. 6 Relation between threshold stress intensity
factor range and temperature(T)
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Fig. 7 Correlation between C and 2 in paris law
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Fig. 8 Photographs of fracture surface (-100T)
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