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Effects of Nb and V Contents on Mechanical Properties of Controlled -Rolled Plates and
Their Welded Portions for X65 >| X80 Line Pipe
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Synopsis :

Effects of Nb and V contents on the tensile and Charpy impac t properties of high quality
line pipe have been investigated laboratory -malted and controlled -rolled plates, their
simulated HAZ(weld Heat -Affected Zone), and their submerged -arc welded joints. Effect
of stress-relieving on those properties has also been studied except for the case of
simulated HAZ. An increase in Nb and/or Vin Nb  -bearing steel raises strength without
deteriorating impact transition temperature. Addition of Cu or Mn which lowers Ar3
temperature of steel accelerates precipitation hardening of niobium or vanadium
nitrides and carbides, thereby improving strength of Nb  -bearing steel. Higher Nb
makes grain size of controlled -rolled plate finer and expands fine -grained region of HAZ,
but more than 0.06%Nb deteriorates toughness of coarse -grained region of HAZ and
weld metal. The deterioration in this case is larger then that in the case of the same V

content, and turns more noticeable after stress- relieving.
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Table 3 Variation of ferrite grain size and 80 -
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