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In this study, Cu-based bulk metallic glass (BMG) coatings were deposited by atmospheric plasma

spraying (APS) process with different process conditions (with- and without hydrogen gas). As adding the
hydrogen gas, thermal energy in the plasma flame increased and induced difference in the melting state of
the Cu-based BMG particles. The microstructure and mechanical properties of the coatings were analyzed
using a scanning electron microscope (SEM) with an energy dispersive spectroscopy (EDS)
nano-indentation tester in the light of phase analysis. It was elucidated by the nano-indentation tests that
un-melted region was a mainly amorphous phase which showed discrete plasticity observed as the flow
serrations on the load - displacement (P - h) curves, and the curves of solidified region showed lower flow
serrations as amorphous phase mingled with crystalline phase. Oxides produced during the spraying process
had the highest hardness value among the phases and were well mixed with other phases resulted from the
increase in melting degree.
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Table 1 Spraying process parameters

Process Plasma gas composition Arc current Spraying Powder feeding rate
conditions Ar (lpm) H, (Ipm) (A) distance (mm) (g/m)
A 50 0 300 100 10
B 50 5 300 100 10
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