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Statement of the Problem Studied.:

The objective of this work was to study tribomechanical property changes brought
about by ion beam induced materials modification of the tribomechanical properties of
ceramics.

Summary of Most Significant Results:

1) Implantation of various inert gases at low to medium energies into bulk zirconia
improves hardness and tribomechanical properties. Further the hardness changes
correlate with ion beam induced damage not dose.

2) MeYV ion implantation of Au into bulk zirconia does improve the hardness in a
similar fashion as the lower energy implants, but the effect on friction is negligible.

3) Solid Xe inclusions form when implanted into bulk zirconia at room temperature
and liquid nitrogen temperature indicating that the Xe is under high pressure in the
lattice. Along with solid Xe, liquid Xe was found as well. Similar results were
obtained for ion implanted magnesia.

4) Bulk zirconia cannot be amorphized by an ion beam under any implant conditions.

5) Limited mixing via excimer laser processing of Ti into zirconia has been observed.
Subsequent implantation with carbon gave a friction coefficient lower than untreated
zirconia.

6) Carbon cannot be ion mixed with the bulk zirconia with 600 KeV Xe*++,

7) Ion implantation of Xe densifies sol-gel derived zirconia thin films.

93-03
| ’"IIMI"MIIIHIIIIINIIHII:HII f"!

.




-y

19

PAPERS ACKNOWLEDGING ARO SUPPORT

E. Fleischer, W. Hertl, T. L. Alford, P. Borgeson, J.W. Mayer, "The Effect of lon
Induced Damage on the Hardness, Wear and Friction of Zirconia”, J. of Mat. Res..

S, 385-391 (1990)

E.L. Fleischer, M.G. Norton, C.B. Carter, J.W. Mayer, "Microstructure of lon
Beam Modified Ceramics" - Presented at ACS Spring 1990

M. Grant Norton, E.L. Fleischer, W. Hentl, C.B. Carter, J.W. Mayer,
"Transmission-Electron Microscopy Study of lon-Beam Implanted Single-Crysial
Ceramics”, Nucl. Instr. & Meth. in Phys. Res. B59/6Q, 1215-1218 (1991)

M.G. Norton, E.L. Fleischer, W. Hertl, J.W. Mayer, C.B. Carter, E.
Johnson, "The Occurence of Solid Noble-Gas Inclusions in Ion-Beam-Implanted
Magnesium Oxide", Phys. Rev. B, 43, 9291-9294 (1991)

E. Fleischer, W. Hertl, T. Alford, P. Borgeson, P.Revesz, J.W. Mayer, "The
Effect of Ion Induced Damage on the Mechanical Properties of Zirconia”, Mat. Res.
Soc. Symp. Proc., 157, 537-542 (1990)

E.L. Fleischer, M.G. Norton, M. A. Zaleski, W. Hertl, C.B. Carter, J W. Maver.
"Microstructure of hardened and softened zirconia after xenon implantation”. J.
Mater. Res., §, 1-8 (1991)

E.L. Fleischer, "Hardness, Friction, and Structure of lon Beam Modified Titanium
Alloys, Magnesia, and Zirconia”, PhD Dissentation, Cornell University, January
1991

M.A. Zaleski, T. Jervis, J.W. Mayer, "Tribology and Hardness of Excimer Laser
Processed Titanium layers on Cubic Zirconia", in press in the Journal of the
American Ceramic Society

T.E. Levine, J.L. Keddie, P. Revesz, J.W. Mayer, E.P. Giannelis, "lon-Beam-
Induced Densification of Zirconium Dioxide Sol-Gel Thin Films", in press in
Communications of the American Ceramic Society

Scientific personnel supported under the U.S. Army Research Office Contract:

Elizabeth Fleischer, Mark Zaleski, Timothy Levine

Scientific personnel showing advanced degrees earned while employed by the U.S. Army
Research Office Project:

E.L. Fleishcer, Ph.D.

M.A. Zaleski, M.S. T el - ‘—*7‘-
T.E. Levine, M.S. R v
S5 ' ‘ ;

T,
[Sv}

DTIC QUALITY (T, 7romnn 1 et B |




