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Research progress of low temperature's effect on pipeline steel
stability and welding technology
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Abstract: Along with the extension of the long distance oil and gas pipeline to the alpine region, the construction, oper-
ation and maintenance of long distance oil and gas pipelines are affected by the low temperature environment. This
makes the selection of pipeline steel materials, structural integrity assessment and safe operation of pipelines critical in
low temperature environment. The literatures about fatigue life, crack generation and growth, welding technology and
weld fatigue stability of pipeline steel are reviewed. The mechanism of the effect of low temperature environment on the
fatigue crack generation and the expansion and the mechanical properties and the fatigue stability of the weld of pipeline

steel is revealed. The problems existing in the present study are summarized, and on this basis, the key points for future

research are put forward.
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Table 1 Common pipeline steel elements and functions
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Fig. 1 Scanning diagram of 316L austenitic steel structure
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Table 2 Main characteristics of fatigue crack propagation

speed in three stages under normal temperaturecondition
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Table 3 Chemical composition of X80 pipeline toughened test %

C Si Mn P S

Cr+Ni+Cu+Mo Nb N

<0.08 <035 <I1.8 =<0.010 =<0.005

=<0.80 0.07~0.11 =<0.005
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Table 4 Chemical composition of X80 pipeline toughened

test in literature %
c Si Mn P S P.,
0.07 0.04 1.61 0.006 0.001 0.17

P.,.=C+Si/30+ (Mn+Cr+Cuw/20+ (Ni+Mo)/10+V
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Table S X80 steel and submerged arc welding seam under

room temperature and —60 ‘C and yield strength test

results
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Fig.2 Diagram of weld bevel and weld macrograph
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