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Abstract

In this research, the influence of various forge pressure values and also the chemical composition
of different carbon steels on rotary friction welding of SS 304 to carbon steels has been
investigated. The steel rods of AISI 1015, 1030, and 1045 have been RFWed to SS 304 using 20,
40, and 80 bar forge pressure. Results indicated the 40 bar forge pressure as the optimum value,
and by applying pressures below this number, the materia flow in the weld interface would be
tackled, resulting in improper mechanical values. By exceeding the optimum forge pressure, most
of the viscoplastic material inside the weld interface would be rejected from that area in the form
of flash, causing the weld to be done at arelatively low temperature. Microstructural investigation
has been done by optical and scanning electron microscopes. Results showed that the weld zone is
extremely fine due to DRX, and in the interface, a pro-eutectoid ferrite layer is formed, which has
an increasing width when the heat input increases. Tensile test results showed that the optimum
weld specimen is the RFW of AISI 1030 to SS 304 using 40 bar forge pressure, 40 bar friction
pressure, 5s friction time, and 1500 RPM rotational speed. This specimen has shown 116 % joint
efficiency and 715 MPa ultimate tensile strength.
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