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Abstract

Fatigure crack growth from surface defects is one of the most important subjects for the evalua-
tion and the assurance of safety in pressure vessels, piping systems, ship hulls and other various struc-
tures.

This paper attempts to analysis some practical or general problems such as the estimation of crack
growth life to penetrate the plate thickness, based on fatigure crack growth from a single surface flaw
and the interaction of multiple flaws.

An experiment on the coalescence of multiple undercuts was carried out under cyclic tension condi-
tion as a attempt to the analysis of multiple crack problems. It is noted that the fracture strength is

characterized by the analogy to that in a single crack growth.
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a) 57 Pel g A2 g AdLre}
A7 % el H{rrAE  (Compacttension speci-
men test)

b) 334 Al Azds WA
(Surface planar flaw specimen test)

c) B T-§4%9 3 WA A=
Ag Pr1A 8 (Fillet welded T-joint specimen
with thumb-nail crack test)
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(Real fillet welded T-Joint specimen with single
deep undercut test)
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cute] 4% AEE 33 8 FIAAAHY
(Real fillet welded T-joint specimen with multi-

undercut test)
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Table 1 Mechanical properties of material

Tensile Strength
(kg/mm? )

Yield Strength

 ko/mm? ) Elongation (%)

32.8 4.8 42.8

Table 2 Chemical compositions of material

c Si Mn P S Ni Cr

0.07 0.15 1.28 0.013 0.001 0.34 0.07

Table 3 Welding condition

Ampere voltage velding Heat
speed Induction Electrode
(€D > (em/min) (KJ/cm)
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(b) Fillet weled T— joint specimen
(Fillet weled joint : Leg length 15mm)
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Fig. 2 Configuration of the specimen for
beach mark test
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Fig. 4 Mehod for weld profile measure-
ment

Table 4 Load condition for fatigure crack
propagation test

Specimen stress stress Range cy
(kg )| (kg/m)| (kg/m°)| Ratio (Hz)

Max. Min. Stress | Stress | Frequen-

Flat plate with
PC1| single thumbnail | 30.0 1.5 28.5 0.05 7

crack

Fillet welded T-
Joint with sin-

1o | OMIEE g0 | o | 100 | oos | o
gle thumbnail

crack
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T-Joint with
TUL} . ot wit 20.0 1o 19.0 0.05 9
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undercut

Fillet welded
T-Joint with
TU3 ol.n W 200 1.0
multiple deep
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Fillet welded

T-Joint with
TUS i 25.0 1.25 23.75 0.05 9
muitiple deep

undercut
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Flat piate wrth single plamar sur-
face flaw

(a) PC1:

{b) TC1 Fmet weled T— Jomt with single
thumbmail crack

Fillet weled T—Joint with snngle
undercut
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(d) TU3 Fillet weled T~Joint with mu-
ltipe undercut

{e TU5 Fillet weled T~ Jo«n with mu!t«p!e
undercut

Photo 1 Fracture surface with beach marks
for test specimens
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