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Abstract The effect of rolling parameters such as 35. 0% ~52. 0% reduction rate in recrystallization region, 60. 2%
~70.3% reduction rate in non-recrystallization region, cooling rate (20 ~38 °C/s) on structure and mechanical properties
of 0. 06C-0. 31Mo V-Nb-Ti-B microalloying steel has been studied by Gleeble thermal simulation machine. The test results
showed that with increasing cooling rate, the upper bainite volume percentage increased led to increasing strength of steel,
and the more acicular ferrite content in bainite matrix the more upper shelf energy (USE) of steel and the lower ductile brit-
tle transition temperature, therefore the acicular ferrite in bainite matrix could improve the mechanical properties of pipeline

steel.
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Table 1 Chemical composition of test steel /%

C S Mn N Cu Mo V Nb T B Al

0.06 0.25 1,80 0.30 0.30 0.31 0.04 0.04 0.01 0.001 0.018

Ceq=C+(Mn/6) + | (Cu+Ni)/15+(Cr+Mo+V)/5] =0.428
Pem = C +$i/30 + (Mn + Cu + Cr) /20 + Ni/60 + Mo/15 + V/10 +5B =
0.207
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Effect of cooling rate (CR) on structure of pipeline steel
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Fig.2 Effect of finishing cooling temperature ( FCT) on structure of pipeline steel, cooling rate 20 °C/s
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Fig.3 Structure of samples A, B and C of pipeline steel rolling with different process parameters
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Table 2 Rolling parameters of thermal simulation test

HFERBNIZEER
H A B C
BERENETR/% 35 52 52
ERERRNETE/ % 70.3 60.2 60.2
FEwaEE/< 780 780 780
BHEE/(TC -s7") 38 22(20) 30
LN HRE/C 380 450 520(450)
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Table 3 Comparison of mechanical properties of sample
A,Band C

rv 3 YS/MPa UTS/MPa YS/UTS EL/%

A 802 926 0.87 17.0
B 623 744 0.84 20.6
C 629 760 0.83 20.5
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Table 4 Comparison of low temperature toughness of sam-
ple A,Band C

v -3 USE/] DBTT/C
A 90 -85
B 290 -97

C 310 -105
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Fig.4 Crack propagation path of Charpy impact sample
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