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A Study on the Fatigue Strength of Lap Weld of LNG Tank

Jong-Ho Kim'

Key Words : LNG(93}3<d7}2~), Fatigue Crack(S}27F%), Varable Load(®¥ %33,
Membrane( B2 ¢l), SUS(x w918l 27}), Safe Life Design(tH 459 AA),
Probability Density Function (#-8%%3%<), Cumulative Damage Factor
(A &)

Abstract

At the design stage of Mark IIl membrane type LNG tank, an analytical and experimental
approach on the fatigue strengths of membrane and its welds are very important in order
to assist designers and surveyors.

In this study, fatigue tests of lap weld of Mark IIl membrane type LNG tank were carried
out and cumulative damage factor was calculated in order to estimate the fatigue life by
probability density function and rule methods.

It contained the following tests and reviews :

1) The fatigue tests of lap weld of stainless steel according to statistical testing method
recommended by JSME,

2) Preparation of S-N curve for lap welds considering the statistical properties of the
results of fatigue tests,

3) Procedure for estimating the initiation life of fatigue crack of lap welds under variable
loads by the rule of classification society and probability density function,

4) Guideline for inspection of lap welds of membrane type LNG tank.
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Table 1 Chemical compositions of SUS 3ML(wt. %)

cl| si{M|s|P|N|C

. Max. | Max. | Max. | Max. | Max. | 90~ | 180~
Secified | o3| 10| 25| 003 | oot | 130 | w0
Results | 002 | 074 | 093 | 0014 | 0,023 | 1005 | 1840

Table 2 Mechanical properties of SUS 304L

Y.S|{TS . Hardness
Elongation(%)
(MPa) | (MPa) H | Ha | H
Speciﬁed 2151 2480 >40) L1871 <90 | <20
Results | 270 | 590 ) w4

MARKITI
TRANSVERSE CORNER
ARRANGEMENT

Fig. 2 Fatigue test specimen for Lap weld
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Table 3 Welding condition of lap weld of
stainless steel

Welding | Thickness Current(A) Speed | Pulse Time
Method {mm) (mmy/min) | (sec)
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