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Development of HFW Steel Pipe for Supercritical Carbon Dioxide Transportation
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Abstract: Adopting low-carbon medium-manganese microalloy design, clean purification steel making, and TMCP controlled
rolling and cooling technology, X60M steel grade hot rolled coil plates with excellent low-temperature performance have been
developed. The microstructure of the coil plates is elongated that have flat polygonal ferrite (PF) and a small amount of pearlite
(P). After optimizing HFW steel pipe forming and welding process, X60M grade @323.9 mmx10 mm HFW steel pipe for
supercritical carbon dioxide conveying has been developed. The low temperature impact toughness, tensile strength, hardness,
flattening and hydrostatic blasting tests are carried out. The test results show the pipe has high strong plasticity and toughness,
and the weld strength is not lower than the pipe body. At —45 °C, the impact energy of the steel pipe weld seam is 293~351 J,
the impact energy of the heat affected zone is 219~315 J, and the impact energy of the pipe body is 248~342 J. All specimens
have a shear area of 100%. When the test temperature drops to =75 “C, the average impact energy of the weld seam, heat
affected zone, and base metal of the steel pipe is within the range of 204~350 ], and the shear area is 85%~100%, showing
excellent low temperature toughness. The performace above can fully meets the design requirements of supercritical carbon
dioxide pipeline and the requirements for safe transportation and service.
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