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Mechanical Properties of Friction Welded SM 45C-SF 45 Joints for
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Abstract: Friction welding is a common practice to join axially symmetrical parts for automobile industry
applications. The shaft for automobile reverse idle gear is generally produced by forging steel, SF 45. This
method is not so good because of high cost of material and production. In this study, in order to investigate
the possibility of application of SM 45C to SF 45 dissimilar friction welding, the dissimilar friction welded
joints were performed using 20 mm diameter solid bar in forging steel(SF 45) to carbon steel(SM 45C). The
optimal friction welding parameters were selected to ensure reliable quality welds on the basis of visual
examination, tensile test, micro-Virkers hardness surveys of the bond of area and optical microstructure
investigations for welded joint parts. Finally, post weld heat treatment(PWHT) of the high-frequency induction
hardening was performed for the friction welded specimens under the optimal welding conditions. And then,
the mechanical properties were compared for as-welded and PWHT in SM 45C to SF 45.
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Table 1 Chemical compositions of materials (wt.%)

Mat. |C|Si|Mn| P | S |Cr|Mo|Ni|Cu | Fe
SF 45 | - ]0.35/0.82| 0.19 - |0.14| - ]0.15/0.25 | Bal.
SM 45C|0.45|0.18| 0.67 [0.015|0.016|0.15/ 0.19 {0.08| 0.19 | Bal.
Table 2 Mechanical properties of materials
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Mat. o £ o £ area e ness
t y 0 H
opa) | Py | o | U0 | V)
SF 45 693 400 47.2 26.2 160
SM 45C| 846 725 42.5 16.6 220

Fig. 1

Shape of reverse idle gear shaft
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