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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, dilatometry examination was conducted on API X70 steel in a wide range of cooling
Received 01 November 2014 rates from 0.5 to 40 °C/s. The optical microscopy observation and microhardness measurement
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were used to verify the observed microstructures. From the experimental results, the continuous
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vatlable Oniine £5 February cooling transformation curves (CCT) were constructed for APl X70 pipeline steel. Different

microstructures including granular bainite, pearlite, acicular ferrite and bainitic ferrite were

Keywords: " _ h i A
Dimometry test observed depending on the cooling rate of tested samples. The obtained microstructure in 3.5 to
CCT diagrams 5 °C/s cooling rate was mainly granular bainitic ferrite and little pearlite. With increasing cooling
Acicular Ferrite rate, the observed dominant microstructure in 5 and 7.5 °C/s cooling rate was acicular ferrite

Energy transportation pipeline steel

API X970 (which is the desired microstructure in energy transportation pipeline steels) and the bainitic

ferrite microstructure in 10 °C/s and upper cooling rates predominantly observed at these
speeds. Thus, by carefully comparing of the observed microstructures with the studied steel
microstructure in the same micrograph direction, it concluded that the production of steel in
7.5 °C/s cooling rate has the highest microstructure proportion with the desired steel. These
results can be used to design the optimum thermo-mechanical control process (through the
selection of proper cooling rate) in domestic manufacturing of the AP1 X70 steel.
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High Strength Low Alloy Steels- HSLA

Low ductile to brittle transition temperature
American Petroleum Institute- API

Thermo Mechanical Processing- TMP
Morphology

Temperature of no recrystallization- Tnr
Continuous Heating Transformation- CHT

- Continuous Cooling Transformation- CCT
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3- Acicular Ferrite (AF)
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1- Bainitic Ferrite (BF)
2- Granule-like
3- Rod-like
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