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Abstract
Baking is the final step of the anode production, which plays a major role in attaining the anode
properties required by industry. However, the anode baking is a costly process during which
various complex phenomena take place. It is therefore important to ensure good understanding of
the impact of these phenomena on the baked anode quality. Regarding the mechanical aspect,
various strain mechanisms occur in the anodes during the baking and evolve with respect to the
spatial distribution of temperature and its rate of change in the baking furnace. Each of these
mechanisms contributes to the stress equilibrium in the carbon anode and can lead, depending on
the baking conditions, to poor mechanical properties including cracks when the failure limit is
exceeded. In this paper, a new approach for the modelisation of one of these mechanism, the load
free permanent strain, is presented. Experimental data obtained from free dilatometric tests were
mathematically described using successive temperature activated evolutions for the phase
transition, devolatilization and graphitization process. While existing parameters were used for
the devolatilization evolution process, an optimization procedure was used to identify the
remaining parameters of the equations. Model results showed good agreements with the
experimental data.
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Introduction

Aluminum production plants require a constant supply of carbon anodes for the electrolysis
process, which are both a carbon source for the reduction of the alumina and an electrical
conductor for the electrolysis reaction. The final anode quality is one of the determining factors
for the quality of aluminum produced, influencing the cell stability, metal quality, energy
consumption, and environmental emissions of the process. Therefore, good quality anodes,
characterized by a high chemical purity, high electrical conductivity, low air and carbon dioxide
reactivity, high thermal shock resistance and high mechanical strength, should be used [1, 2].
The carbon anode paste is manufactured using petroleum coke, pitch and recycled materials
(anode butts, baked and green scrap). These components are mixed together in the anode paste
plant and then formed into a green anode using a press or vibrocompactor. Green anodes are then
cooled and stored before the baking process, which will complete the anode production. Baking
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