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FATIGUE TEST OF STIFFENER SPECIMENS IN SALT WATER
AND LIFE ESTIMATION

INFERRR* - A & X B
By Kentaro YAMADA and Shigeki SADAKA

Fatigue crack growth rates of SM50 A, SM58, and HT 80 steels in air and in 3%
salt water were measured., Crack growth rates in salt water were 1 to 1.5 times faster
than that in air, when subjected to loading speed of 1 Hz. Bending fatigue tests were

also carried out for non-load carrying fillet welded specimens. Fatigue cracks were in-
itiated at weld toes and propagated in semi-elliptical shape. Fatigue life in salt water
seemed to be about one quarter of that in air, despite of a few failed data in air. Fati-

gue crack propagation life of stiffener detail was estimated using fracture mechanics

technique and the analytical results were in good agreement with the test data.

Keywords . fatigue, crack growth rates, salt water, welded specimen, fracture mechanics
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Table1 Chemical composition and mechanical properties of steels.
Chemical Composition %) Mechanical Properties Elongation
Specimen Type Steel [+ Si Mn S Cu Ni cr Mo ¥ B Yield Strength Tenmsile Strength 1=200nm
( MPa ) (HPa ) 3
SM50A | 0.18 0.22 1.30 0.015 0.0l - - - - - - 372 549 23
CT Specimen SM58 | €.13 0.23 1.38 0.007 0.004 - - - - - - 578 637 31
NT80 | 0.1t 0.26 1.01 0.01 0.002 0.17 0.82 0.48 0.32 0.003 0.01 194 843 36
Bending Specimen | SMASO | 0.17 0.26 1.04 0.02 ¢.001 0.28 - 0.4 - 0.008 - 421 578 18
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Fig.4 Effect of loading speed on fatigue crack growth rates,
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Fig.5 Stiffener specimens used in bending test.
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Fig.7 Summary of fatigue test results of stiffener specimens.

Table3 Fatigue test results of stiffener detail in bending.

Spec inen Stress Range Stress Ratio J‘lf af/t
Environment No. (MPa) R= (omin /omax )| X107 cycle

s 11 255 0.156 300 63

S 12 215 0.156 282 64
S 13 259 0.156 218 63
S 14 262 0.156 295 63

S 15 352 0.156 219 -

S 16 344 0.156 267 -

In 3% NaCl S 11 345 0.158 204 -
s 21 233 0.179 354 68
s 22 230 0.179 584 68
S 23 228 0.179 584 65
S 2 223 0.179 520 66
Corrosion Bath S 25 202 0.200 857 89
) . S 26 203 0.200 613 68
Fig.6 Bending fatigue S 27 207 0.200 798 68
test set-up. In Air A 11 294 0.093 1058 0.85
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in bending and finite element mesh.
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Fig. 12 Effect of plate thickness on stress concentration factor

of stiffener specimen in tension and in bending.
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