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Synthesis of high toughness boron carbon nitride coatings by selective ion
extraction in HIPIMS plasma discharge
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Focusing on the great controllability of plasma properties in HiPIMS
discharge, the present study investigated the role of ions of film forming species in synthesis of
boron carbon nitride coatings by a development of synchronous substrate pulsed bias system. Based on

the plasma diagnostics by using time and energy resolved mass-spectrometric analysis, decrease of
N2(1+) and the increase of kinetic energy of B(1+) and C(1+) contributed to the preferential growth
of BCN film with higher volume of B-C bonding and with less hexagonal B-N bonding. Consequently, the
synthesis of high toughness BCN coatings with H3/E*2=0.11 was achieved.
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