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Influence of Ausforming on Hardenability of Steel 09MnNb
for 1L485QS Sour Sevice Pipeline
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Abstract To study the effect of ausforming on hardenability in steel 09MnNb used for LA85QS sour service pipeline,
different ausforming processes were performed and the subsequent hardenabilitis and microstructures were tested. It revels
that three types of microstructures could be gained when ausforming at temperature from 850 C to 1 100 C and under de-
formation degree & from 0.2 to 0. 8. In the transformation of microstructures,it was a leading role of the deformationn tem-
perature that acicular ferrite, thin-strip bainite and thick-lath bainite were mainly obtained respectively when the tempera-
tures at 900 °C and below,from 950 C 10 1 000 °C and at 1 050 °C or higher. Increasing deformation degrees could pro-
mote transformation of acicular ferrite in unrecrystallization zone and thin-strip bainite in partial recrystallization respective-
ly,but in fully recrystallization zone make the lath bainite either coarsed or refined. When ausforming used of steel 09MnNb
at temperatures from 950 °C to 1 000 °C and under deformation degree of £20. 4 or above, the microstructure consisted full-
y of thin-strip bainite could be obtained so as a higher and more stable hardenabilities could be achieved , which may be ben-
eficial to the properties control when tempered in following.
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Table 1 Chemical composition of tested steel /%

C Si Mn Nb Ti Cr S P
0.09 0.35 1.20 0.037 0.032 0.20 0.003 0.009
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Fig. 1 Ture stress-strain curves of steel 09MnNb
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Fig.3 Relationship curves between quenched hardness and de-
formation temperature of steel 09MnNb
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E 5 09MnNb $NARMIEA T L HHL(2)850 C,e0.2;(b)850 C,e-0.4;(c)900 °C,e-0.4;(d)900 °C,e-0.6;(e)950 C,
£0.4;(£)950 C,2-0.8;(g)1000 °C .£0.2;(h)1000 C,e-0.8;(i)1050 C,e0.2;(j)1050 C,e0.65(k)1050 C,e-
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Fig.5 Microstructures with different processes of hot-deformation of steel 09MnNb (a)850 °C ,£-0.2;(b)850 °C,g-0.4;(¢)900 C,
£-0.4;(d)900 C,e0.6;(e)950 °C,e-0.4;(f)950 °C,e-0.8;(g)1 000 C,e0.2;(h)1 000 C,e-0.8;(i)1050 C,e0.2;(j)

1050 °C,e0.6;(k)1050 C,e-0.4;(1)1050 C,2-0.8
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