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Unter den Eichen 87, 12205 Berlin, Germany
e-mail: andreas.kupsch@bam.de - web page: http://www.bam.de
ABSTRACT

The material and damage behaviour of additively manufactured polyamide 12 (PA12) under dynamic
loading was characterized by cyclic tests and microstructure analysis. The results were used to develop a
numerical material and damage model. In a recent study [1], it was shown that the material and damage
behaviour of 3D printed PA12 under quasi-static loading is simulated in a realistic way by coupling the
material model by Chaboche [2] and the damage model by Gurson-Tvergaard-Needleman (GTN) [3].
Using microscopy, X-ray refraction [4], and computed tomography, a porosity of about 5% was evaluated. These results served as a starting point for the present work. For the dynamic load, both the
previously used Chaboche model and the GTN model were extended. Furthermore, the temperature
was measured during the experiment and the self-heating effect was observed. Therefore, a temperaturedependent material parameters for the simulation were introduced. Considering the results of mechanical
experiments, microstructural investigations, and self-heating effects, a good agreement between experiment and numerical simulation could be achieved.
BTU Cottbus-Senftenberg
Campus Senftenberg
Building 4, Room 106
Chair of Engineering Mechanics and Machine Dynamics
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B.R., and Bruno, G., Experimental determination and numerical simulation of material and damage
behaviour of 3D printed polyamide 12 under quasi-static loading. Under review in Archives of
Mechanics.
[2] Chaboche, J.-L., Constitutive equations for cyclic plasticity and cyclic viscoplasticity. International
Journal of Plasticity, Vol. 5, (1989), pp. 247-302.
[3] Gurson, A. L., Continuum Theory of Ductile Rupture by Void Nucleation and Growth: Part I Yield Criteria and Flow Rules for Porous Ductile Media. Journal of Engineering Materials and
Technology, Vol. 99, (1977), pp. 2-15.
[4] Kupsch, A., Müller, B.R., Lange, A., and Bruno, G. Microstructure characterization of ceramics
via 2d and 3d x-ray refraction techniques. Journal of the European Ceramic Society. Vol. 37, (2017)
pp. 1879-1889.

