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ABSTRACT

Electro Impulse De-Icing is an alternative de-icing concept which operates based on electro-
mechanical impulses. These impulses can be modeled by coupled transient electro-mechanical
simulations using the finite element method, whereas the process of ice shedding can be simulated
with a simple interfacial shear stress criterion [1], [2]. In this paper, the time-consuming coupled
analysis is replaced by a structural simulation where the magnetic forces are approximated
by comparison with the coupled results. Although the adhesive de-icing criterion serves to
represent the de-icing process very well, it lacks the modeling of a realistic dynamic response of
the structure. Therefore, the simulation is extended by a cohesive zone model in order to take
into account multiple radially propagating cracks that occur in combination with ice shedding.
Numerical studies are performed for an ice-covered aluminium plate, cf. Figure 1, and validated
with experimental results.
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Figure 1: Electro Impulse De-Icing on a plate

The results show that the electro-magnetic impulse forces can be approximated adequately so
that the model can be reduced from a coupled electro-magnetic to a simple structural system.
Cohesive zones in the ice layer allow to model the onset and propagation of multiple radial
cracks, which improves the dynamic response of the system.
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[1] Möhle, E., Haupt, M. C. and Horst, P., Coupled Magnetic and Structural Numer-
ical Simulation and Experimental Validation of the Electro Impulse De-Icing, 54th
AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics, and Materials Confer-
ence (2013).

[2] Labeas, G. N., Diamantakos, I. D. and Sunaric, M. M., Simulation of the Electroimpulse
De-Icing Process of Aircraft Wings, Journal of Aircraft (2006) 43 (6):1876–1885.


