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The seminar will be concerned with the discussion of different approaches to simula-
te damage and fracture processes in materials. A unifying motif will be the treat-
ment of the time evolution as a rate-independent variational problem and appropria-
te discretization techniques. 

Rate-independent hysteresis loop in a magnetic shape memory material. 

There will be a arrangement meeting on  

Friday, October 12th, 2018 at 12 c.t. in room 2.040, Endenicher Allee 60. 

The seminar itself will be scheduled a a block seminar in January.  
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Figure 4: Simulation of the hysteresis loop (states C–G), including an initial phase (states A,B), in
a MSM-polymer composite with one disc shaped particle per cell of the periodic lattice. Parameters
as given at the beginning of Section 6. For the polymer elasticity modulus we compare three di↵erent
values, the standard one E = 1 MPa, a larger value E = 4 MPa and a smaller value E = 0.25 MPa.
The plot on the left side depicts the volume fraction of one variant over the strength H(t) of the
external magnetic field in T. The plot on the right side shows the horizontal component of the average
magnetization (relative to saturation) again over H(t).

Figure 5: Simulations with di↵erent particle radius. Same parameters and geometry as in Figure 4.
The left plot again shows the volume fraction of one variant, the right plot the horizontal part of the
magnetization.

In the following we illustrate the e↵ect of the various parameters, which permits to better un-
derstand the mechanisms behind the observed cycle, and to make the role of the di↵erent terms
quantitative. The general picture in most of our simulations is similar to the one we just described,
therefore we focus on the resulting diagrams and highlight the di↵erences.
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