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Abstract: In order to study the compatibility of two different microstructures X80 straight welded pipes with 6.3 MPa hydrogen,
scanning electron microscopy (SEM) and slow tensile test of notched specimen were used to analyse. The results showed that,
compared with the properties in 6.3 MPa nitrogen, the loss rates of tensile strength, reduction of area and tensile displacement of the
notched specimen of @1 422 mm steel pipe base metal with acicular ferrite structure in 6.3 MPa hydrogen were 5.1%, 10.1% and
1.3%; the loss rates of tensile strength, reduction of area and tensile displacement of the notched specimens of @1 219 mm steel
pipe base material with polygonal ferrite + bainite structure were 4.9 %, 62.8 % and 13.7% respectively in 6.3 MPa hydrogen. The
acicular ferrite @1 422 mm steel pipe base material has better hydrogen embrittlement resistance than polygonal ferrite + bainite
@1 219 mm steel pipe base material in 6.3 MPa gaseous hydrogen environment. Both @1 422 mm steel pipe straight weld

and @1 219 mm steel pipe straight weld were polygonal ferrite structure. Compared with nitrogen environment, the loss rates of
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tensile strength, area reduction and tensile displacement of @1 422 mm steel pipe straight weld in 6.3 MPa hydrogen are 4.4%,

23.3% and 10.2% respectively, and the loss rates of tensile strength, area reduction and tensile displacement of @1 219 mm

steel pipe straight weld in 6.3 MPa hydrogen are 2.7%, 24.7% and 10.4%. The micro morphology of slow tensile fracture

showed that 6.3 MPa hydrogen gas condition promoted the initiation of hydrogen induced cracks.
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