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lication o Competin
Aop Example Applications Il Technology peting
Area o : ; Technology
hip replacements, knee joints, shoulder implants, spinal screws, .
Medical b 1ep! nee Jomnts, mpants niogen I | CVD, PVD
dental implants, optical filters, X-ray mirrors L .
ball bearings, hinge pin bearings, gear box bearings, gears, - -. . thermal spray
Aerospace . . nitrogen 0 . .
pillow blocks, turbine blades, turbine vanes ion plating
‘ thermal
Automotive | cylinder liners, piston rings, cam shafts, cam followers nitrogen I ] spray
sputtering
o . . nitrogen I’
Tools & Dies | cutting tools, punches, tool inserts, knives ol T CVD, PVD
, me
Non-metallic . ) ] . A ;
] ceramic internal combustion engine components, plastics, glass metal I :
Materials ;
H 3. Surface-sensitive material properties influenced by ion implantation
[ Mechanical Chemical Optical/Electronic
Adhesion Electrochemistry
Friction - Catalysis Refractive index
Hardness ’ Oxidation resistance Magnetic properties
Wear : Corrosion resistance Reflectance
Fatigue "} Compatibility with lubricants Conductivity
Stress Wetting angle

¥ 4. Advantages and limitations of ion beam implantation for surface modification of materiais

‘ . Advantages
Solid solubility limit can be exceeded
Alloy preparation independent of diffusion
Allows fast screening of the effects of changes in alloy
composition
No sacrifice of bulk properties
Low-temperature process
No significant dimensional changes
No adhesion problems since there is no sharp interface
Controllable concentrations-vs.-depth profile
Clean vacuum process
Highly controllable and reproducible

Limitations

Line-of-sight process(beamline ion implantation, not PIII)
Shallow penetration

Relatively expensive equipment and processing cost
Process unfamiliar to most new users o
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