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Development of X52QH Grade Seamless Steel Pipe for
Hydrogen Compressed Natural Gas Transportation
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Abstract: The chemical compositions of X52QH seamless steel pipe for hydrogen compressed natural gas transporta-
tion are designed with microalloying design based on low carbon manganese steel. The results of laboratory studies and in-
dustrial trial productions showed that the pipe was with excellent low temperature toughness and strength, its microstructure
was mainly bainite + ferrite, grain size of microstructure was grade 9. 0 as well as low temperature impact energy at
-90 °C of material was 200 J when the quenched — tempered heat treatment process of “910 °C quenching + 640 °C tempe-
ring” was adopted. The CTOD ( crack tip opening displacement) test ( —10 °C) results showed that crack tip opening dis-
placement >0.9 mm (required to be=0.254 mm). In the environments with and without hydrogen, the reduction of area
and elongation of slow strain rate test materials are all over 90% so that they are with good crack extension resistance and
hydrogen embrittlement resistance.
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