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Abstract: The shear area of low-temperature DWTT of thick-wall X80—grade pipeline steel plate is now be—
coming a high technical challenge.In the paper based on alloying design 33 mm thick-wall X80 pipe line
steel plates were obtained through different thickness of inter-mediate bar from non—recrystallization austen—
ite region rolling when the other processing parameters of TMCP( thermo mechanical control process) main—
tained same values.The micro-structures and properties of resulted plates were investigated and analyzed by
means of optical microscope.Comparing the microstructures obtained by the two different rolling processes it
is founded out that increasing thickness of intermediate bar from non-recrystallization austenite region ( be—
fore starting finishing rolling) can enhance the volume fraction of ferrite and obtain smaller ferrite grains
thus can increase the shear area percent( SA%) of low-temperature DWTT and toughness.
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Table 1 Tensile properties requirements of
X80 X80 pipeline steel plate
33 mm X80 Rgs/MPa R /MPa  Rygs/R, As/%
X80 ° 172 555~705 625~825 <0.93 =16
2 X80
Table 2 Charpy impact toughness requirements of X80 pipeline steel plate
1% 13
/°C
1/4 =80 =90 =220 =250 =25
3 (DWTT)
Table 3 Shear area percent of DWTT requirements of X80 pipe line steel plate
DWTT SA %
(SA) ( ) 1% e
2
1/4 =75 =60 -15
1.2 107°° 4
33 mm X80 A+B+C+D<3.5,
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Table 4 Chemical compositions of 33 mm thick-wall X80 pipe line steel plate %
C Si Mn Nb+V+Ti Cr+Mo+Cu+Ni P S Ceq Pem
<0.08 <0.25 <1.85 <0.10 <14 <0.007 <0.001 <0.46 <0.25
5
Table 5 Relevant rolling parameters
. . /
/mm Jmm /C /C (C -5
330 7 9 90 800~810 500~530 15~18
2 330 7 9 110 800~810 500~530 15~18
) M-A 2
1 2
1
1 6 o 1
(a) .2 1 () T. 22
1
Fig.1 Microstructures of steel rolled under different processes
6 X80
Table 6 Mechanical properties of X80 pipe line steel plate rolled under different processes
-25C SA
Rys/MPa R, /MPa Aso /% Rys/R, /] (-15C) /%
1 575 685 41 0.84 420 70
2 570 670 39 0.85 460 85
6 ( 2
; 1 -80 C
420 J 2 460 J. 300 J
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Fig.2 The ductile-brittle transition curve of Charpy
impact energy under different temperatures
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Fig.4 Original deformed austenite microstructures of steels rolled under different processes
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