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Abstract

SA213 T12 and SA213 F12 low alloy steel (LAS) tubes have been successfully welded using the rotary friction welding
(RFW) process. The effect of the rotational speed on the microstructure and the mechanical properties of the joints has
been studied. With increasing rotational speed, the tensile strength first increases to a certain extent and then
decreases. Weld samples with the highest tensile strength (488 MPa) and maximum elongation (40.01%) are achieved
at 60 rps. Using higher rotational speed (68 rpm) increased grain size in the heat-affected zone (HAZ). The samples
joined at different rotational speeds failed in the HAZ. The hardness profile showed that the interface (IF) has a higher
hardness than the other zones and base metal. The highest hardness of welded joints (198 HV) was observed in the
60 rps sample. The phase transformation of bainite and acicular ferrite at the weld interface was attributed to the high
strength of the weld joint. Weld joint defects are observed at 55 rpm and 65 rpm, where high heat inputs and impurities
at the weld interface cause incomplete metallurgical bonding, resulting in defects in the weld seam.
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