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Abstract: The dynamic continuous cooling transformation behavior of undercooled austenite in a
V-N microalloyed steel was studied by means of thermal simulation test machine. Furthermore,
the rolling and cooling process parameters of V-N microalloyed X80 high deformability pipeline
steel were designed and the relationship between microstructure and mechanical properties was
analyzed. The dynamic CCT curve shows a separation of high temperature transformation region
and intermediate temperature transformation region, and the transformation ranges are 637 ~728 C
and 441 ~ 601 C, respectively. When the cooling rate is in the range of 10 ~20 C/s, the
microstructure mainly consists of acicular ferrite. The microstructure of V-N microalloyed pipeline
steel is dominated bypolygonal ferrite and acicular ferrite. Yield strength, tensile strength,
uniform elongation and —20 C Charpy impact energy are 603 MPa, 724 MPa, 11. 1% and 214 J,
respectively. These meet the requirements of X80 pipeline steels according to the API Spec 5L
specification that the produced pipeline steel should have a good combination of strength and
ductility.
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Fig.1 Microstructures under different cooling rates
(a)—0.5 C/s; (b)—2 CT/s; (¢)—5 CT/s; (d)—10 T/s; (e)—20 T/s; (f)—30 CT/s.
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Fig.2 Dynamic CCT curves of microalloyed
pipeline steel
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Fig.3 Microstructures of V — N microalloyed pipeline steel
(a)—OM; (b)—SEM.
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Fig.4 TEM images of V —N microalloyed pipeline steel
(a)—AF; (b)—GB; (c)—HM#HT i MBEHLT L ; (d) —EDX figig.
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Table 1 Mechanical properties of V —N microalloyed pipeline steel
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Fig.5 Fracture morphologies of V — N microalloyed pipeline steel
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