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07.2-15 RAPIDLY SOLIDIFIED (NELT-SPUN) ALffilINIUH 
ALLOYS: NORPHOLOGY, TEXTURE AND EXCESS 

VACANCIES. By P. van Nourik, N. van Rooijen, 
N.N. van der Pers, Th.H. de Keijser and E.]. Hittemeijer, 
Laboratory of Metallurgy, Delft University of Technology; 
Rotterdamseweg 137, 2628 AL Delft, The Netherlands. 

The morphology and texture of melt-spun AIHg (0-16.45 
at% Hg) and AISi (0-20.23 at% Si) ribbons (25-50 pm 
thick) were investigated by light microscopy (phase and 
interference contrast, conical illumination) and X-ray 
.diffraction (Schulz method). After melt-spinning 
(cooling rate 106-10 7 K.s-l) it was found by X-ray 
diffraction that the AINg alloys were single phase, 
whereas in the AISi alloys both a Si-rich phase. and an 
Al-rich phase were found. Generally three zones can be' 
discerned; i.e. starting from the ,\"heel side: 
(i) A chill zone. In the AISi alloys this zone ,,,as 
featureless. In the AIMg alloys the grain boundaries in 
this zone '\-Jere oriented more or less perpendicular to thE 
wheel side and for alloys containing less than 5 ath Hg 
this zone could not be distinguished. 
(ii) A zone containing relatively long, columnar crystals. 
These crystals were inclined forward (the angle between 
the columns and. the spinning direction was less than 900 ). 

(iii) A zone of small equiaxed grains. Hith increasing si 
and Hg content an increase of thickness of this zone was 
observed. 

The textures from wheel and upper sides are 
symmetrical with respect to the longitudinal section of 
the ribbon, but in general they are not fibre textures. 
As compared to AISi alloys, AINg alloys show sharper 
textures. The sharpness of the textures decreased "in both 
cases with increasing content of alloying element. At 
the wheel side (chill zone) a general tendency was found 
for (Ill) planes to be aligned parallel to the wheel 
side. The texture of the intermediate zone was such that 
simple crystallographic directions (like <100>, <110>, 
<Ill» were tilted with respect to the scinning direction. 
This may be related to the inclination of the columnar 
cr7~cals. The zone of equiaxed crystals was found to 
possess no texture at all. 

The uni-directional heat flmv condition in the puddle 
at the wheel side is believed to be responsible for the 
columnar structure, while outside the puddle at the top 
side the different cooling conditions in combination with 
convection in the liquid metal result in the equiaxed 
solidification structure. 

Rapidly solidified metals generally possess larger 
amounts of excess vacancies than conventionally quenched 
metals. As the volume of a vacancy is smaller than that 
of an ato~, annihilation of excess vacancies induces an 
increase of the average lattice parameter. In all cases 
the value of the lattice parameters showed a sudden 
increase on ageing. This increase of the lattice 
parameter cannot be attributed to precipitation. For the 
A1Si alloys this follows from precipitation experiments. 
For the A1Hg alloys precipitation results in a decrease 
of the lattice parameter. Furthermore, no diffraction 
evidence for precipitation was found in the present 
experiments. Such sudden increase of the lattice parameter 
did not occur in additional experiments tvith 
conventionally quenched A1Si alloys. Therefore we arrive 
at the following conclusions: 
(i) The increase of the lattice parameter at the start of 
ageing is caused by excess vacancy annihilation. 
(ii) The amount of excess vacancies strongly increases 
with the concentration of the alloying element in solid 
solution. 

These results may contribute to the understanding of 
the precipitation kinetics in rapidly quenched aluminium 
alloys. Excess vacancy annihilation results in the 
formation of vacancy loops. These loops may facilitate 
nucleation and may serve as a source of vacancies to 
promote precipitation and/or to accommodate misfit 
between matrix and precipitate. 

07.2-16 f'lAGNETIC AND CRYSTALLINE STRUCTURE OF A 
COATED CoFe204 COLLOIDAL PARTICLE. By A.C. Nunes, 

Physics Dept., University of Rhode Island, Kingston, RI 
02881 USA; C.F. Majkrzak, Physics Dept., Brookhaven 
National Laboratory, Upton, NY 11973 USA; and A.E. 
Berkowitz, G.E. Corporate Research Laboratory, Schenec
tady, NY 12301 USA. 

We describe an X-ray and polarized neutron powder 
diffraction study of finely divided CoFe204 particles 

(diameter approximately 100 Angstroms) coated with oleic 
acid and naked. Powder line shapes and electron micro
scopy indicate that a disordered layer approximately 25 
Angstroms thick may be induced in the ferrite by the 

,prescence of the surfactant. Line profiles of coated 
particles taken with polarized neutrons vary in width 
with the ,.neutron pol arization state suggesting that the 
magnetization density within a coated particle is 
attenuated in a surface layer thicker than the crystal
lographically disordered layer. This is not observed 
with the naked particles, which show neutron spin state 
independent line widths. Thes results are consistent 
with MHssbauer and magnetization experiments reported 
earlier (IEEE Trans. Magn. MAG-16 (1980)). 

07.2-17 IN-SITU ANNEALING X-RAY DIFFRACTION STUDIES 
OF METAL-METAL AND METAL-SEMICONDUCTOR THIN-FILM 
INTERFACE REACTIONS. By J. M. Vandenberg and R. A. 
Hamm, AT&T Bell Laboratories, Murray Hill, NJ 07974 

Alloy formation and diffusion in polycrystalline thin
film couples is a field of intensive study because of 
increasing interest in both basic properties of thin 
films and practical device applications. In 
conventional studies the alloying procedure involves 
sequential deposition of two metals or a metal on a 
semiconductor followed by a vacuum annealing treatment 
at various temperatures. The interface reaction is 
then investigated on its structural properties. We 
have now designed a high-vacuum annealing system for 
in-situ X-ray diffraction studies. This system enables 
us to monitor the interface reaction as a function of 
time and temperature during in-situ annealing under 
vacuum in the temperature range 35° - 950°C. A small 
high-vacuum chamber was built with an adjustable Mo 
heating block to hold the thin-film sample and an 
aluminized mylar window was used for the incoming and 
diffracted X-ray beam. The chamber was mounted on a 
standard Huber-Guinier adjustment base; in this 
design we made use of glancing angle X-ray diffraction 
with the Seeman-Bohlin focusing geometry and 
monochromatic CuKal radiation using a 12 kW Cu rotating 
anode. A moving X-ray film cassette can be mounted on 
the base to provide time and temperature dependent 
photographic X-ray analysis. In-situ X-ray experiments 
were carried out to study the sequence of phase 
formation in Cu-Al, Au-AI and Ag-Al thin-film couples. 
While the temperature was slowly increased (-0.4°C/min) 
transient phases were found to grow in the thin-film 
interface. These phases could be identified as high
temperature or metastable phases such as Sl - CU3Al and 
some of them were found to be new phases (J. M. 
Vandenberg et aI, Thin Solid Films (1982) 97, 313). 


