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The Formation and Controlling of “Black Layer” Between the Film and Substrate
of the Duplex— treated Layer by Nitriding and Vapor Deposited TiN
XIE Fei', HE Jia—wen’
(1. Department of Mechanical Engineering, Jiangsu Institute of Petrochemical Technology, Changzhou
213016, China; 2. State Key Laboratory for Mechanical Behavior of M aterials, Xi’ an Jiaotong University,
X7 an 710049, China)

Abstract: The stability of continuous ( “white layer”) nitride in the nitrided case and the characteristics of va-
por deposition processes have been studied. The formation of “black layer” in the duplex treatment of nitriding
and vapor deposition of TiN film has been investigated from the points of thermo— dynamics and kinetics. It is
shown that the “black layer” results from the decom position of the “white layer”. The ” white layer” in the ni-
trided case is unstable and ready to decompose when being acted by Ti impact. In addition, plasma during the
deposition supplies active atoms and ion bom bardment creates dislocations and vacancies, both of which enhance
the above transformation and result in “black layer”. The formation of “black layer” is also controlled by the ni-
trogen potential and system temperature in the deposition chamber. Experimental results in references over the
formation of the “black layer” can be explained by these analyses. Ways for avoiding the formation of the “black
layer” are given.
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