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Prediction of Microstructural Changes during Cryogenic
Rolling of Al alloys using an Eulerian Analysis

S.H. Yoon, Y- S. Lee, W-J Nam, K-T Park

Abstract
This paper is concerned with the prediction of micro structural changes of Al alloys during cryogenic rolling using an
Eulerian finite element analysis. The main objective of cryogenic rolling is to obtain ultra-fine grains by severe plastic
deformation at the extremely low temperature. Thereby, this simulation focuses on micro structural developments - the
texture development and the changes in the size and shape of grains. The former one may be modeled using a crystal
plasticity theory while the other can be predicted by a streamline technique. Applications to three pass rolling are given.
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Fig. 1 Changes in shape and size of the grains in
the three inlet points.
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Fig. 2 {111} pole figures at the surface and
center of the plate during three pass continuous
rolling at cryogenic temperature
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