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Abstract

To explore the overall deformation and the final form after the bursting of the steel tube, the a half
gas of X80 steel pipes (the diameter is 1422 mm, the wall thickness is 21.4 mm and the length is
11m) blasting tests are carried out under the condition of low temperature and 12 MPa pressure
for two times (among them, the first trial: cooling fluid is 85%, gasification nitrogen is 15%, the
second test: cooling fluid is 90%, gasification nitrogen is 10%). A 500 mm long perforating crack
(defect) is introduced along the axial direction of the explosion along the upper side of the geome-
tric center of the pipeline by using a shaped charge cutter, so that the pipeline will burst under
high pressure. Relevant parameters of pipeline blasting are observed through measurement. The
velocity, direction, length and distribution of crack propagation of steel pipe under low tempera-
ture are obtained, which can provide reference for engineering design and construction of pipe-
line protection under low temperature.
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Figure 1. The physical picture of the test steel pipe
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Table 1. Technical parameters of linear shaped energy cutter
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Figure 2. Linear shaped energy cutter
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Figure 3. Schematic diagram of the timeline installation location
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Figure 4. The first test timeline installation physical map
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Figure 5. The second test timeline installation physical map
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Figure 6. Overall blasting effect of the first test steel pipe
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Figure 7. Cracked crack diagram of steel pipe after explosion
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Figure 8. The second test of the overall blasting effect of the steel pipe
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Figure 9. Gas leakage caused by crack propagation at different times
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Figure 10. Crack propagation speed on the left side (facing south) of the steel pipe
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Figure 11. Crack propagation speed on the right side (north direction) of the steel pipe
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Table 2. The time of each timeline break in the northern section of the steel pipe (cold section)
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s IS (s)
S1 147.05123
S2 147.05524
S3 147.05716
S4 147.059
S5 147.08973

Table 3. The time of each timeline break in the southern section of the steel pipe (higher temperature section)
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S16 147.0651
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Figure 12. Crack propagation speed in each section of the northern section of the steel pipe
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Figure 13. Crack propagation rate in each section of the southern section of the steel tube
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