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Effect of Chemical Composition and Rolling Process on Mixed Grain
of CSP Produced X60 Pipeline Steel
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(School of Materials and Engineering, University of Science and Technology, Beijing 100083)
Wang Xuelian
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Abstract There were obvious mixed grain structure in X60 pipeline steel (0.04 ~0.06C, 1.24 ~ 1.30Mn, 0.04 ~
0.05Nb, 0.006 ~ 0.008Ti, 0.015 ~ 0.030V) produced by 6 pass CSP (compact strip production) rolling. The mixed grain
structure was eliminated and the grain sizes in steel were 5.6 ~ 8.0 um by no V added, medified the composition - 0.06 ~
0.08C, 1.24 ~ 1.30Mn, 0.02 ~ 0.04Nb, 0.007 ~ 0.010Ti, and the reduction ratio at first and second pass increased re-
spectively to =>42% and =40% from normal =39% and =36% to provide temperature and energy conditions for austen-

ite complete recrystallization.
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Table 1 Chemical compositions of first and second pilot produced X60 pipeline steel /%

[EX 3 C Si Mn F -]

Al Ca Wb Ti ¥

1 0.04~0.06 0.20~0.30 1.24~1.30 0.008 ~0.012 0.006 ~ 0.010 0.025 -~ 0.040 (.002 -~ 0.003 0.040~ 0.050 0.006~ 0,008 0.015 ~ 0.030
2 0.06~0.08 0.26~10.33 1.24~1.30 0.008 - 0.015 0.030~0.038 0.025-0.040 0.002~0.003 0.020~0.042 0.007 ~0.010 -
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Table 2 Main rolling parameters for first and second pilot
produced X60 pipeline steel

K IE1 Izl
EF#H% ADRETC EF#E% AQBfc

Fi =39 =105 =42 =1 D40
F2 =36 =1020 =40 =1 D00
F3 =30 =980 =30 =960

F4 2-25 940 ~ 970 24-~27 940 ~ 960
F5 18-22 E90 - 920 17~-22 900 - 930
F6 1115 850 ~ B8O 10~15 880~ 910
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Fig.1 Structure of X60 pipeline steel deformed at F4, FS5 and F6 pass in hot rolling by CSP process: (a; . by ,¢, ) first pilot roll-
ing: (@ ,by ;) second pilot rolling; (a .a,) pass F4; (b ,b;) pass FS; (¢, ,c,) pass F6
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Fig.2 Stucture of 7.5 mm finished plate of X60 steel x
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