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In keeping with your request of 14 December 1988, enclosed is an outline

on "Corrosion of Zircaloy”.
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Corrosion of Zircaloy

I. Introduction
A. Purpose of paper
B. Content of paper

II. Background and Metallurgy

A. History of zirconium (Zr)

B. Properties of zirconium

C. Crystal structure of zirconium
1. Temperature effects
2. Alloying effects

D. Zirconium alloys
1. Zircaloy-2
2. Zircaloy-4
3. Zr-2.5 Niobium (Nb) T

E. Welding of Zircaloy

ITI. Oxidation of zirconium
A. Forms of surface oxide
B. Kinetics of zirconium oxidation
C. Temperature effects
D. Radiation effects

IV. Aqueous corrosion resistance of zirconium/Zircaloy
A. Thermodynamics
B. Kinetics
1. Passivity
2. Environmental effects
a. Acids: sulfuric, nitric and hydrochloric
b. Water and steam
¢. Repository environment

V. Forms of corrosion to be considered with nuclear fuel cladding
Uniform corrosion

Galvanic corrosion

Stress corrosion cracking

Hydrogen effects

Pitting

Crevice corrosion -

Nodular corrosion and crud induced localized corrosion
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VIII. Summary

IX. Recommendations



