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Performance evaluation according to the forming method during production of bellows
for LNG carriers 1I

- Comparison of low cycle fatigue characteristics -

Pyung-Su Kim' - Jong-Do Kim'
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Abstract: Static tests and low-cycle fatigue tests were conducted to analyze the characteristics of the bellows for LNG vessels
according to the forming methods. The cycle life of bellows was tested based on the specified cyclic life, 80000 cycles, to an-
alyze the difference in characteristics between pre-and post-test data by measuring the strain and stress of each convolution of
formed bellows. The low-cycle fatigue test was conducted using a strain gauge that was attached to the convolution of bellows.
Formed bellows were placed on the structural test device which was equipped with a hydraulic system and was capable of
moving in the x-y direction. Data was measured and processed by a multi recorder. Through the static test and low-cycle fa-
tigue tests results, the difference between the cycle life of bellows formed by mechanical methods and of those formed by hy-
draulic methods was investigated. Moreover, the cause of difference in cyclic life according to forming methods was performed.
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(a) Attached strain(b) Ch. of strain (c) Assembled test
gauge gauge sample
Figure 1: Test sample and fitted image of strain gauge for

fatigue test

(b) Data recorder
Figure 2: Test equipment

(a) MTS structure test
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Table 1: Specification of LNG bellows
Contents Specification
Bellows out diameter ¢ 673.0 mm
Free length 380.0 mm
Material of bellows STS316L
Ply of bellows 2.0
No. of convolution 10.0
Thickness of bellows 0.8 mm
Pitch of convolution 28.0 mm
Height of convolution 29.0 mm
Shape of convolution "U" type
Table 2: Low cycle fatigue test condition of LNG bellows
Contents Test condition
Maximum tensile displacement +31.0 mm
Max1rn'um compression 31.0 mm
displacement
Number of cycles 8,000
Displacement rate 0.3 Hz
Number of measurement channel 6
Free length 380.0 mm
594
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Figure 3: Experimental results of mechanical forming before

low cycle fatigue test
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Figure 4: Experimental results of compressive and tensile

stress before low cycle fatigue test on mechanical forming
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Figure 5: Experimental results of hydraulic forming before

low cycle fatigue test
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stress before low cycle fatigue test on hydraulic forming
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