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The Effect of Plastic Working on the Membrane Fatigue Life
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Abstract

An investigation was made on the fatigue characteristics of type 304 stainless steel
membrane manufactured by plastic working. To investigate the effect of plastic
deformation, tests were performed with 5 types of specimens having different amount
of plastic deformation. Fatigue tests were executed under both room and LNG
temperatures (-162°C). All the test results were compared with the fatigue data
provided by RPIS(Recommended Practice for Inground LNG Storage Tank). On the
basis of these results, it was confirmed that RPIS's design fatigue curve could be
applied to evaluate fatigue life of KOGAS membrane manufactured by pressing.
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Table 1. Mechanical Properties of STS
304 steel. (POSCO)

Table 2. Chemical Compositions. (%)

Yield Tensile .
Material | strength | strength Elongatlon 2
(MPa) | (MPa) ° 81~ 1810~
STS 304 2795 6375 56 006060130 003 |0.01 5 1870
(a) Preparing Pressing Work (b) Pressing Work
Fig. 1 Manufacturing of Test Specimen
Max. Strain Point Table 3. Specimen dimensions.
| Type' || Lo |M%8(%)| Remarks
S1 130 34.6 Pressing
S2 164 274 Pressing
S3 202 222 Pressing
54 271 16.6 Pressing
S5 - 0 Bending

Fig. 2 Specimen Configuration.
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Fig. 3 Comparison of Fatigue Data with Fig. 4 Comparison of Fatigue Data with
RPIS Curve at Room Temperature. RPIS Curve at Low Temperature.
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Fig. 5 Comparison of Fatigue Data with Fig. 6 Comparison of Fatigue Data with
RPIS data at Room Temperature. RPIS data at LNG Temperature.
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