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RESUMEN

El Zr satisface requisitos esenciales en la industria de materiales nucleares. Una mejor comprension de los
aspectos termodinamicos y difusivos de los aleantes permitird optimizar las tecnologias existentes de
fabricacion y el disefio de nuevas aleaciones. EI Sn cumple un rol fundamental en muchas aleaciones de Zr
como el Zircaloy (base Zr, Sn como aleante mayoritario y Fe como impureza), por esto resulta inmediato su
estudio.

Gruzin et al. obtuvieron el coeficiente de difusidn de aleaciones base de Zr por el método de radioisétopos.
Para Sn, los parametros de difusion obtenidos fueron D, =10"*[cn/s] Y Q=92,1[kJ/mol] [1]. Actualmente,

la posibilidad de obtener materiales mas puros permite estudiar sistemas binarios con mayor precision.

Se disefiaron tres tratamientos térmicos a 700, 750 y 800°C, trabajando en la fase alfa Zr. Se construyeron
tres pares difusivos semi-infinitos con Zr (matriz) y Sn (material de difusién), ambos de alta pureza. La
presencia de Sn liquido y la necesidad de lograr una penetracion mensurable supuso un desafio tecnoldgico
en el disefio de la matriz.

Finalizados los tratamientos térmicos, se midieron perfiles de difusion y el coeficiente de difusion mediante
microsonda y una nueva técnica basada en LIBS (Espectroscopia Inducida por Laser-Breakdown). La
técnica LIBS mide la capa superficial, con un seccionamiento abrasivo de las muestras [2]. Se utilizé la
microsonda como referencia para la validacion de la técnica LIBS. Ademas, el diagrama de fases del
sistema Sn-Zr en este rango de temperatura fue analizado.

ABSTRACT

It is known in the field of nuclear materials science that zirconium meets essential requirements as the lower
section of thermal neutron capture, high corrosion resistance and good mechanical properties at high
temperatures. A better understanding of thermodynamic and diffusive aspects of these elements in the alloys
will optimize existing technologies for critical elements fabrication methods and new alloys designs. Sn has a
fundamental role in many of the zirconium alloys such as Zircaloy (base Zr, Sn as the main alloying element
and Fe as an impurity), so it is immediately its study.

Gruzin et al. measured diffusion coefficient of Zr based alloys with the radioisotope method. For Sn, the
diffusion parameters obtained were D, =10"°[cn?/s] and Q=92,1[kJ/mol] [1]. Nowadays, the possibility to

obtain more pure materials allows to study the binary system improving measurements.

There are three important facts to consider when designing an experimental procedure to evaluate diffusion
properties of Sn in alpha-Zr matrix: very low diffusion coefficient, melting temperature of pure Sn (231.9°C)
and alpha to beta Zr phase transition temperature (863°C).

Heat treatments were designed at three different temperatures 700, 750 and 800°C. Three semi-infinite
diffusive pairs were constructed with high purity grade Zr (matrix) and Sn (diffusive material). Presence of
liquid Sn accomplishing measurable penetration supposed a technological challenge designing the Zr matrix
sample.

Once heat treatments ended, diffusion profiles were measured by microprobe and a new LIBS (Laser
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Induced-Breakdown Spectroscopy) technique. LIBS technique consisted in superficial layer measurement,
with an abrasive sectioning of samples [2]. Penetration profiles and diffusion coefficient were obtained with
both techniques, using microprobe as a validation tool for LIBS. Furthermore, phase diagram of Sn-Zr
system at this temperature ranges was discussed.
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