:':.’.'.’.:", Experiment title: Experiment
.'-,‘.o.o.f-'. Glass forming ability and thermal stability of BMG’s number:
— — | based on common metals 16-01 752
ESRF
Beamline: | Date of experiment: Date of report:
BM16 from: 02/03/2010 to: 03/03/2010 04/05/2010
Shifts: Local contact(s): Received at ESRF:
3 Ana Labrador

Names and affiliations of applicants (* indicates experimentalists):

Dr. Daniel Crespo!, Dr. Eloi Pineda?, Dr. Ana Labrador*® and Dr. Pere Bruna*!
"Departament de Fisica Aplicada, Universitat Politecnica de Catalunya, Castelldefels
(SPAIN)

2Departament de Fisica i Enginyeria Nuclear, Universitat Politecnica de Catalunya,
Castelldefels (SPAIN)

SBuropean Synchrotron Radiation Facility, Grenoble (FRANCE)

Report:

Two different kind of metallic glasses have been studied, an iron-based and a
palladium-based glass. The first one is a series of an amorphous steel in which some of
the iron is substituted by Mo:Fer; 5 ,CSiBPCrAlMo, (x = 0,4.5,6.5 at%) labelled
as L6, L7 and L8, respectively. The composition that presents a better glass forming
ability is the one with medium content in Mo (L7) and in order to understand this
phenomenon the samples have undergone different heating treatments in order to
induce a structural relaxation. The first treatment (HT1) is at a temperature 100 de-
grees below the glass transition temperature (7)) while the secon (HT2) is at around
T,. The position of the maximum of the first sharp diffraction peak gives information
about the mean atomic volume. The obtained results can be seen in Figure 1 where
can be observed how the L7 sample presents the larger variation in the mean atomic
volume after the first heat treatment.
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Figure 1. Evolution of the position of the first sharp diffraction peak as a function of the heat-treatment.
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The second metallic glass studied has been the Pd7757165Cugs bulk metallic glass.
A rod of 1 mm in diameter was produced by arc melting and copper mould casting
and two discs were cut in both extrems of the rod in order to check the existence of
a possible gradient in the quenching rate along the vertical axis of the rod. Previous
results (see report on the experiment 16-01 754) showed that one extrem was crystalline
(the one closer to the arc in the furnace) and the other one was amorphous. Now we
studied the crystallization process of both discs at a rate of 40 K/min in order to see if
the presence of crystalline particles can induce a different crystallization process. The
heating was performed in a linkam furnace up to its maximum temperature of 600 °C
and the obtained diffractograms can be seen in Figure 2. It can be observed how the
crystallization process is different and the appearance of some metastable phases at
intermediate temperatures.
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Figure 2. Crystallization process of both PdSiCu discs.(Top) Far end of the rod; (bottom) drop end, close to
the arc
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