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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not nccessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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R o Sinclair and J. butkiewicz

Department of Materials Science and Englneerlng, University of Callfornla
Berkeley, California 94720 :

Lattice‘imaglng is becoming a viable technique for investigating the struc- !
ture, defects and early stages of phase transformations in ceramics (1,2)
and metals (3-5). Our interest lies in its application to the study of
ordering in alloys. Conventional images yield little information on the _
local degree of order in the specimen, the image width of defects may be as
" great as 50A, and the interpretation of diffaction patterns and superlattice
-  dark field micrographs is sometimes ambiguous (6,7). The advantage of the
lattice image is its ability to provide data about atomic environment (from
the nature of the lattice fringe profile) and to reveal atomic arrangements
. near defects. As electron microscopes become available possessing superior
point-to-point resolution (better than 2&) interpretation at each lattice
“point in the alloy will be possible, in an analogous manner to that ,
obtained in oxide structures with larger lattice spacings (2). Our approach |’
- has involved several types of experiment (4,5). '

1. -Esteblishing,,by computer simulation, the optimum experimental condi-
tions for obtaining representative fringe profiles of ordered and disordered

- material. The agreement between theoretical and experimental images has
also been good (4,5) (eg Fig. 1).

2. Study of atomic arrangements near ordered lattlce defects. Metal-
Jurgical information has been derived concerning the fit of atomic planes
at rotation domain boundaries in Mg,Cd, CuAu and Au,Cr and the nature of
conservative and non-conservative tfanslation antiphase boundaries in
Cu,Au, CuAu, Mg.Cd, Au,Cr and Ni,Mo. The superiority of the lattice image
over the convenglonal éark field is illustrated in Fig. 2.

3. Observing the change of nature of the fringes during the phase trans-
formation. Variations in local degree of order in the specimen may be
obtained from the image and this has been useful in establlshlng the reac—
tion mechanism. '
4. 1Identification of the fringe per10d1c1t1es in alloys, quenched from :
above the critical ordering temperature. The short-range order (SRO) which
exists is difficult both to study and interpret by conventional methods
(6, 7) but has now been unamblguously characterlzed in Cu3Au and AuQCr by

.. lattice imaging. : :

The success of lattice imaging for studying ordering has been demonstrated

by this work in a range of alloy systems. We are continuing to apply the
 technique in this way and extending it to studies of the early stages of

other phase transformation processes [e g. splnodal decomp051tlon (8)]

Financial support for this work has been prov1ded by National Science
Foundation, National Academy of Sciences and Energy Research and Development
Administration. The authors are extremely grateful to Professor Gareth
Thomas for his continued encouragement and helpful advice.
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Fig. 2. Translation APB in ordered NiaMb which becomes non-conservative -

in the region arrowed: (a) dark field image (b) lattice 1mage.
The superior information in the 1atter is ev1dent.
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LEGAL NOTICE
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States Energy Research and Deve]opment Adm1n1stratlon -nor any. of
their employees, nor any of their contractors, subcontractors or
their emp]oyees ‘makes any warranty, express or implied, or assumes
'any legal liability or respons1b111ty for the accuracy, completeness
or usefulness of any .information, apparatus, product or process -
- disclosed, or represents that its use would not infringe, privately
" owned rights. ' S
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