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A TiB2 cathode assembly for DC arc evaporation
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Titanium diboride exhibit a hardness of up to ~50 GPa, and is promising for the next

generation of hard and wear resistant coatings. However, deposition of TiB

2

 coatings

by physical vapor deposition (PVD) has to date been demonstrated primarily by

sputtering techniques, as there has been no reproducible synthesis of TiB

2

 from arc

evaporation. From reported attempts to use TiB

2

 cathodes for arc thin film synthesis,

extensive instability, cracking, and cathode failure can be concluded. A reason thereof

is limited movement of the arc spot on the cathode surface, which can be reduced

with removal of any external magnetic field. However, absence of such field allow the

spot to reach the edges of the cathode. In the present work we show an approach for

stable and reproducible thin film synthesis of TiB

2

 from cathodic arc. The method is

based on I) a Mo ring around the cathode, to limit the arc spot movement, II)

introduction of a few % of C in the cathode, to change the cathode resistivity and limit

crack propagation, and III) introduction of a separate anode, to increase the plasma

density and enhance the spot dissipation. Using this method, we have studied the

plasma characteristics and have deposited film, which are characterized with SEM,

XRD, and XPS. The relative boron content in the plasma and the films are found to be

correlated, and dependent on the discharge gap geometry, and with a B/Ti ratio in the

range 1.8-2.2. The results are of importance for realization of synthesis of metal

borides from cathodic arc.
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