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ABSTRACT: The paper aims to study microstructure and mechanical properties of welded joint of 0Cr18Nil12Mo2Ti stainless
steel and 20CrMnMo carburizing steel by inertia friction welding (IFW). Microstructure and mechanical properties of welded
joint were analyzed and tested by metallographic, EDX, microhardness and tensile experiment. The flash size on one side of
0Cr18Ni12Mo2Ti stainless steel on the welded sample was smaller than that of 20CrMnMo carburizing steel. The weld zone
was only 50 um. The elemental diffusion layer was narrow. 0Cr18Ni12Mo2Ti stainless steel was kept at austenite structure. The
structure of 20CrMnMo steel transformed from ferrite and perlite to martensite and sorbite. The structure of 20CrMnMo in the
heat affected area was fine lamellar pearlite and ferrite. The microhardness of the weld zone was 358 HV, which was higher than
both base metals. The tensile strength of welded joint was greater than 590 MPa. The elongation after fracture was higher than
32%, and the tensile samples fractured on one side of the 0Cr18Nil2Mo2Ti stainless steel. Stainless steel and carburizing steel
could be welded with high-strength by IFW.
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Fig.1 Appearance of inertia friction-welded joint
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Fig.2 Cross-sectional view of the inertia friction-welded
sample
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Fig.3 Microstructure of inertia friction-welded joint sample of 0Cr18Ni12Mo2Ti and 20CrMnMo
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Fig.4 EDX of inertia friction-welded sample
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Fig.5 Micro-hardness profile of inertia friction-welded sample
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Tab.1 Tensile strength of welded joint and base metals
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Fig.6 Tensile samples after tensile test
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