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Effect of Rolling Process on Structure, Texture and Properties
of X80 Pipeline Steel

Han Le', Sun Hao', Ren Huiping', Wang Haiyan' ? and Jin Zili'
(1 School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010 ;
2 School of Materials Science and Engineering, University of Science and Technology, Beijing 100083)

Abstract  Observation of microstructure of X80 pipeline steel (/% : 0.043C, 0.25Si, 1. 86Mn, 0.085Nb,
0. 001Ti, 0.028Al, 0.002 7N) has been carried out by using environmental scanning electron microscope, and characteris-
tics of structure and grain-texture orientation of the pipeline steel are analyzed by X-ray diffraction ( XRD) and electron
backscatter diffraction (EBSD) technique. Results show that with increasing {112} <110 >, {110} <110 > orientation
and small-angle boundary ratio, the pipeline steel’ s drop weight tear test (DWTT) shearing area ratio enlarges and the
toughness of steel increases; with decreasing finishing rolling temperature and increasing cooling rate after rolling, it is a-
vailable to get more acicular ferrite and favlurable to DWTT performance.
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Fig. 1  Morphology of micro structure of X80 pipeline steel: (a) Sample Nol (after optimiza-
tion) ; (b) Sample No2 (before optimization)
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Fig. 3 Onentation distribution function map of ¢, =45° section
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of X80 pipeline steel: (a) Sample Nol ( after optimization); (b)
Sample No2 ( before optimization)
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Fig.4 Percentage of various texture of X80 pipeline steel
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Fig.5 Distribution of grain mis-orientation angle of X80 pipeline steel: (a) Sample Nol (af-
ter optimization) ; (b) Sample No2 ( before optimization )
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