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Conditions and mechanism for onion formation under shear flow
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Although shear-induced lamellar-to-onion transition has been found for many surfac
tant/water systems, conditions of onion formation and transition mechanism are still unclear. In this stud
y, we have found for the first time that there exist both upper and lower limits for the temperature range

of onion formation and that only one of them has been observed so far. We have also derived an expression
of the elastic energy for the polyhedral onions to explain the existence of these upper and lower tempera
ture limits. Furthermore, we have found that the change in the orientation of lamellae follows the same pa

th in all the four kinds of transition processes, i.e., the lamellar-to-onion and onion-to-lamellar transi
tions near the upper and lower temperature limits.
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