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Experimental Determination of the Effect of Titanium Nanoalloy on Mechanical
Properties of Girth Welding on Iranian Natural Gas Transmission Pipelines

M. Sabokrouh™", B. Khoshsima?®
! Assistant Professor, Faculty of Engineering, Mahallat Institute of Higher Education, Mahallat
2 M.Sc., Faculty of Engineering, Islamic Azad University of Arak, Arak

Abstract

Titanium is one of the most important microalloy elements of high strength low-alloy steels used in gas
transmission industry. In this paper, titanium nano -oxide and titanium nano- carbide were added to two
separate samples in the binding point. Then the Shielded metal arc welding (SMAW) was performed on
high-strength low alloy (HSLA) steel with high grade of X-65 according to the special welding method of
the National Iranian Gas Company. The results show that the percentage of titanium in both nano-alloy
samples has been increased compared to the microalloy. The percentage of titanium in the sample of
titanium carbide nanoparticles has increased more than that of titanium oxide nanoparticles. The charpy test
results show that in the sample containing titanium oxide nanoparticles compared to the sample containing
titanium carbide nanoparticles, has been increased by 70%. Also, the final strength (sample containing
titanium carbide nanoparticles compared to the sample containing titanium oxide nanoparticles) has been
increased by 40%.

Keywords: Nano-Welding; HSLA; Gas Transmission Pipelines; Mechanical Properties.
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