
[ " ~~Form Approved (Z

AOCUMENTATION PAGEAD- A256 519 o0..c .1"~t o vr2,1a" 14fqL ntbumsavng m"6
a~~ ~ ~ ~~~~~ cc at Atatmat .sn am~jraa nq tn um *io rntimate at AM*nq

aena. u to* !a M~eiI@Ci~OO l N Cf O*&c abrft S$@IC" 0o.rn, '.atar ?,Ode~etmz ,uw2'f~c n~ qa, o ~ -aaa~' e., t( o rU ý#mdf c n0f0watOe .no '-DOfT, Ii wleWna

,g) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED

9/11/92 Final Report 9/15/89-9/14/90
4, TITLE AND SUBTITLE S. FUNDING NUMBERS

An Investigation of the Processing, High Temperature

Deformation and Fracture Characteristics of Superplastic DAAL03-89-K-0145
Ceramics

6. AUTHOR(S) |

Atul H. Chokshi

Joanna McKittrick Ti r

7. PERFORMING ORGANIZATION NAME(S) AND ADORESS(ES) NRILORU ON

University of California, San Diego UNM •L

Department of Applied Mechanical and Engineering Sciences cT,28198t'
9500 Gilman Drive -T -

La Jolla, CA 92093-0411 ir B

9. SPONSCRIN.I MONITORING AGENCY NAME(S) AND AOORESS(ES) 10. SPONSORING, MONITORING

U. S. Army Research Office AGENCY REPORT NUMBER

P. 0. Box 12211
Research Triangle Park, NC 27709-2211 O40o

11. SUPPLEMENTARY NOTES

The view, opinions and/or findings contained in this report are those of the
author(s) and should not be construed as an official Department of the Army
Dosition, policy, or decision, unless so designated by other documentation.

12a. DISTRIBUTION I AVAILABIUTY STATEMENT I 1s •,C0j@• rIrfn

Aproved for public release; distribution unlimited. 92-27551

13. ABSTRACT (Maxyfnum200 wares)
The considerable interest in using ceramics for structural applications is constrained
in large part by the difficulty in forming ceramics in useful component shapes. Super
plasticity, a term referring to the ability of some fine grained crystalline materials
to deform extensively, is being used commercially to form metallic compoients with
complex shapes. It may be possible to use this phenomenon to form structural ceramics.
This proposal outlines a three year, detailed, fundamental research program to invest-
igate processing and mechanical properties of fine grained structural superplastic
ceramics with the appropriate characterization. We will use an alkoxide synthesis
technique to process the structural ceramics, and evaluate the high temperature mecha-
nical properties in both tension and compression. The microstructural aspects of
superplastic deformation and cavitation failure will be examined using x-ray diffrac-
tion, optical, scanning electron and transmission electron microscopy. It is antici-
pated that the present experimental study will substantially improve the understanding
of superplasticity in structural ceramics, and this is likely to enhance the prospects
of using this phenomenon for forming ceramics.

14. SUBJECT TERMS 15. NUMBER OF PAGES

16. PRICE CODE

17. SECURITY CLASSIFICATION I1. SECURITY CLASSIFICATION 19. SECURITY CL.ASSIFICATION 20. LIMITATION OFABSTRACTOF REPORT OF THiS PAGE OF ABSTRACT

UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED UL

NSN 7I4041-290-5500 Standard Form '98 (ROv. 24-9S
no.I102



FINAL REPORT

The three year contract was terminated at the end of the first year because of fun-
ding limitations at ARO. The publications resulting from the initial ARO support
essentially constitute the final report of this project. The results obtained from the ARO
contract #DAAL03-89- K-0 145 have now been published in various scientific journals as
listed below:
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(5) A.H. Cihok-hi, D.J. Schissier, T.-G. Nieh and J. Wadsworth, MRS Symp. Proc.
196, pp. 379-384 (1990).

(6) A.H. Chokshi, in High Performance Composites for the 1990's (TMS), pp. 93-104
(1991).

(7) A.H. Chokshi, T.-G. Nieh and J. Wadsworth, J. Am. Ceram. Soc. 74, 869-873
(1991).

(8) D.J. Schissler, A.H. Chokshi, T.G. Nieh and J. Wadsworth, Acta Metall. Mater.
39, 3227-3236 (1991).

A copy of each of the papers is en,-losed with this report.
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