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Carbon-Ion-Beam Induced Surface Modification of Materials
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Abstract
To improve the properties of materials, carbon and carbide thin films were prepared by using the ion beam
assisted deposition (IBAD) method, in which the deposition of high purity metallic materials as Ti and Cr, and the
bombardment with 200 eV C and/or Ar ions were carried out simultaneously. Substrates used were glass and steel.

To examine the performance of films, the adhesion was evaluated with a tensile pull-off tester and the surface

morphology was observed by a laser microscope.

The composition and the crystal structure of films were

analyzed by X-ray fluorescence spectrometry and glancing angle X-ray diffractometry, respectively. The
relations among these characteristics have been discussed and summarized.
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Fig. 1. Schematic diagram of the ion beam assisted
deposition (IBAD-7000) apparatus.

(1) Substrate, (2) Substrate holder, (3) Heater,

(4) Secreen, (5) Faraday cup, (6) Thickness monitor,

(7) Electron beam evaporator,

(8) Kaufman type ion source,

(9) Turbomolecular pump.
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Table 1 Preparation conditions of carbide thin films

ion beam assisted dep-
osition (IBAD)

C, Ar

Preparation method

[on species
Gas fed to ion source C,H., Ar

Gas flow rate/scem* 0-20 (C.H.), 0-10(Ar)
Ton energy/eV 200

Ion current densitv/uA/cm?® 40

Evaporation materials Cr (99.9%), Ti (99.99)
Evaporation rate/ A /s 0.5-1.0

Substrate temperature/’C <100

Pressure during deposition/Pa  1X10-*

*seem: standard cubic centimeter per minute
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Fig. 2. Relation between the ion current density
and the gas flow rate for a Kaufman type
ion source at the accelerating voltage of 200 V,
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[Fig. 3, Laser microscope images (a) and surface
profiles (b).
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Fig. 4. Glancing angle X-ray diffraction (GXRD)

patterns of TiC thin film deposited on a
glass substrate.
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IFig. 5. Relation between the thickness of TiC thin
films and the adhesive strength.
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Fig. 6. Relationship between the adhesive strength
and the contact angle on thin films.
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