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Zr50Cu40Al10 metallic alloys are known to be relatively stable against crystallization. Crystallization 
of such melts whose crystallization front extending from the bottom of the Cu crucible, eventually 
stops before the whole melt is crystallized, and the rest is frozen as glass[1]. If such spontaneous 
slowing down of crystallization is not explained by a simple segregation mechanism, the 
microstructure near the crystallization front may have some specific structural feature that stabilize 
glass against crystallization  In the present experiments, a button-shape Zr50Cu40Al10 ingot arc-melt 
in vacuum and cooled on a Cu plate was cut into slices for scanning SWAXS experiment. Fig.1 (a) 
is an optical micrograph of the cross-section of the ingot, showing two clear crystalline layers from 
the bottom. The interface between crystal/glass lies about 2mm from the top, and rather hard to 
recognize by the optical image.  Anomalous Small- and Wide-Angle Scattering measurements were 
made at BW4.  To examine spatial heterogeneity near the crystallization front, the beam size was 
limited to 40 μm in diameter in the present experiment, which is the same order of magnitude as the 
sample thickness sliced from the ingot.   The photon energies used in the present measurements 
were 8.656, 8.862, 8.962 and 8.975 keV. Simultaneous use of SAXS and WAXD is useful to 
examine whether the origin of SAXS is related to crystallization, with SAXS by MAR ccd and 
WAXD by Pilatus 100k as shown in Fig. 1(b).  The path between sample to the detector was fully 
evacuated to avoid air and window scattering. The position of crystal front was confirmed rather by 
disappearance of halo than appearance of Bragg peaks, because crystallization during casting gives 
coarse crystals, resulting that the Bragg peak and Bragg conditions are accidentally not satisfied for 
the solid angle of present measurement.  Figure 1(c) shows a series of scattering intensities 
obtained in the present experiment. The position x=0 mm corresponds to the location of 
crystal/glass interface. It is clearly seen that the SAXS intensity shows a hump corresponding to 
irregular crystal shape in the crystallized region. On the other hand, the SAXS intensity almost 
agrees in the glass region.  Slight differences observed around q~1nm-1 were poor in statistics for 
detailed discussion compared to the case of quaternary alloys with large beam[2]. We are now 
working on this part with a help of ASAXS data at Zr absorption edge by intensity ratio analysis, 
and also of a scanning high energy diffraction for the bulk (thick) sample shown in Fig. 1(a) with 
the same beam size as the present measurement, to examine strain contribution to the glass 
stabilization. Detailed analysis to overcome statistics problem 
is now under way.   

 

 

 

 

Figure 1(a)  Sample appearance and (b) SWAXS set-up at BW4, and (c) SAXS profiles across the 
glass/crystallite interface.  
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