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Ferrogels are hydrogels that additionally contain mag-

netic single-domain particles and whose properties can 

be controlled by using external magnetic fields. We will 

present recent results on the microstructure, the mag-

netic behavior, and the mechanical and viscoelastic 

properties of 2D and 3D magnetic gels on the basis of 

2 microscopic particle models. In the first model the  

nano-magnets are part of the chain monomers, where-

as in the second model the magnetic particles are re-

stricted to the network nodes.  

We will focus on the magnetic field-actuated changes in 

the microstructure of the gel and correspondingly on 

the change in elastic behavior, magnetic response, and 

viscoelastic properties. We first summarize 2d comput-

er models for the deformation by a change in the inter-

action between magnetic nano-particles [1]. Then we 

will present results for the second model where the de-

formation of the gel is triggered by torque transmis-

sion. In these systems, the polymer network is cross-

linked by magnetic node particles. If time  

permits we will also present recent results on dipolar 

shifted particles [2]. 
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