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Study on inner shell crack propagation of LNG cryogenic
storage tank during vacuum loss
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Abstract: The stress-strain and crack tip atom structure of inner shell were studied after vacuum loss of LNG cryogenic stor-
age tank vacuum. The micro-mechanism of inner shell crack propagation was discovered. The micro-crack propagation of in-
ner shell after vacuum loss was simulated by molecular dynamics method. The changes of stress, strain, pressure and atom
structure near the micro-crack were obtained at different moment. The results show that the stress reaches the maximum value
first, then decreases and tends to be stable after vacuum loss of LNG storage tank. The stress strength factor K| is larger than
K., and the strain increases continuously. At the same time, the dislocation accumulates near crack and moves forward,
which makes the crack extend.
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Table 1 Mechanical properties of stainless
steel 0Cr18Ni9
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0 274 903 65 75 208
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Table 2 Calculation results
P JEF p/MPa [P /] 0/MPa NiAE &
1 649. 3562 1440. 581 0.0000
500 2235.281 5105. 145 0.0101
1000 3215.721 7312.021 0.0270
1500 3827.549 8868. 200 0.0280
2000 4530. 486 10552. 470 0.0442
2500 5116. 067 12045. 810 0.0450
3000 5403. 109 12 638. 440 0.0612
3500 5260. 872 12 156. 260 0.0680
4000 5010. 831 11344.210 0.0781
4500 4953. 598 11098. 650 0.0845
5000 4866. 349 10544. 330 0.0894
5500 4768. 694 10323. 420 0.0954
6000 4796. 787 10238. 050 0.1009
6500 4774. 865 10 154. 070 0.1052
7000 4629. 361 9757.773 0.1122
7500 4510.513 9508. 289 0.1162
8000 4437.118 9341. 407 0.1202
8500 4326.958 9233. 638 0.1267
9000 4291. 296 9207. 315 0.1322
9500 4259. 495 9164. 248 0.1389
10000 4209. 818 9024. 731 0.1453

vV
(VA:: Vg cy

(a)3 000 2 (b) 4 500 2

B4 RYMEFEFE

Fig.4 Atomic diagrams near crack
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Fig.3 Change of inter pressure during simulation process
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Fig.5 Stress-strain relation curve
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