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BEHAVIOUR OF ION IRRADIATED CHROMIUM COATINGS ON ZIRCALOY-4 SUBSTRATE

Nominal conditions

INTRODUCTION

Worldwide, several « Enhanced Accidental Tolerant Fuels » (EATF) concepts for LWRs are considered: What happens if we increase the damage?

In-situ irradiation (Jannus Orsay) up to 30 dpa at the interface 

Irradiated zirconium substrate:

-Is there any coating consumption due to accelerated diffusion of chromium within Zr substrate?

CHROMIUM

  Scheme from DOE

-

  Zr / Cr profiles after irradiation up to 25 dpa Apparent additional Fe enrichment into the Zirc-4 substrate close to the interface when the irradiation dose increases (needs more statistics) -alloys are considered as potential EATF claddings for LWRs As received coatings show no cracking/voids at the interface First ion irradiation experiments performed (at 400°C) HRTEM and microchemical analyses focused on the Zr/Cr interface: Cr coating consumption and Cr coating adhesion preserved after ion irradiation -No evolution of the Cr/Zr profile → no accelerated interdiffusion of Cr Zr under ion irradiation at 400°C Cristallographic irradiated interface: -Chemical stability? -Coherency? Crystallinity? -Intermetallics (ZrCr 2 ) formation at the Zr-Cr interface? & their stability upon irradiation?

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

The potential negative impact of a pre-existing defect (i.e., asreceived crack) within the Cr coating on the subsequent coated clad oxidation is an important issue:

⇒ Results obtained so far show only a limited an very localized impact of a pre-existing thruwall Cr layer crack on the subsequent oxidation behavior for both nominal and accidental (LOCA) conditions (i.e., neither local accelerated corrosion, nor coating spallation) ⇒ However, further work is necessary: longer oxidation times…

IMPACT OF PRE-EXISTING CR COATING DEFECTS