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Fg.1 Schematic diagram of a cathodic arc plasma Fig.2 Cavitation test experimenta setup
ion plating syssem and the gecimen geometry
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Tab. 1 NiAl depostion parameters used in this study
Depostion parameters Vdue
Substrate materia A1S| 1045 medium carbon sted
Cathode voltage 22V
Pulsed cathode current 200A-20 % Min. 50A-80 %, 80A in average
Cathode pul e frequency 500 Hz
Depostion time 60 min
Working pressure 1Pa
Substrate hias voltage - 200V

Target Cormos'tion (at %) Nis2Alsg ,NigoAlsg ,NizoAlzg
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Fig. 4 Cumulative mass loss (upper) and corregponding
200) ! surface morphology of gecimens as a function of
( 5) cavitation time tested (below) in fresh water
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) ) (b) observation of scratch test failures of Ni-Al
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Cavitation Eroson Behavior of Ni-Al Intermetallic Coatings

J.T. Chang, C. H. Yeh™ ,J.L. He, K.C. Chen
( Plasma Engineering Lab, Department of Materials Science,
Feng Chia University Taizhong, China)

Abstract :A cathodic arc plasma ion plating process was demonstrated to deposit Ni-Al film on
AISI 1045 carbon stedl to evaluate the cavitation protection. Three target materials with Nis;
Algss , NigoAlgo , and NizpAlzp compostions were used to revea the microstructura of coatings. Ex-
perimental results show that the nickel content in these depositsincreased with the nickd content
of the target materia. The magor phase of deposited film was NisAl regardlessof the target mate-
rials. All of the as depodted filmspresented very strong adheson and reflects their cavitation ero-
son behavior in fresh water. All coatings increased the cavitation eroson redstance of the bare
substrate 10 fold. These coatings a0 enhanced the cavitation red stance 2-fold or greater in 3.5
wt. % NaCl and 3-fold in 3.5 wt. % HC €dectrolyte. The potentiodynamic polarization data of
coated gpecimens in these two dectrolytes indicated that the coated gpecimens exhibited higher
corrogon potential and lower corroson current dendty than the bare substrate material. It is be
lieved that the cavitation eroson induced pitting corroson into the substrate accelerated the mass
loss rate of the substrate.
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