[image: image3.png]


[image: image3.png]

	[image: image1.jpg]



	[image: image2.jpg]





Mechanics of thin walled Additive Manufacturing fabricated parts

Alexander V. Manzhirov
Ishlinsky Institute for Problems in Mechanics
of the Russian Academy of Sciences, Russia
Additive manufacturing technologies are a special case of growth processes. Mathematical modeling of additive manufacturing technologies is aimed at improving the performance of device, machine, and mechanism parts. The fundamentally new mathematical models considered in the paper describe the evolution of the final product stress-strain state in additive manufacturing and are of general interest for modern technologies in engineering, medicine, electronics industry, aerospace industry, and other fields. We suggest an approach to modeling surface growth processes in solids on the basis of the following postulates: (i) material (not reference description) is utilized; (ii) additive manufacturing of a solid is modeled by the motion of its boundary due to the influx of new material to the surface of the solid; (iii) the stress rate tensor, the strain rate tensor (or the stretch rate tensor), and the velocity vector to be the main variables in the system of equations describing the additive manufacturing; (iv) we use new kinematic and quasistatic conditions on the moving boundary (the growth or deposition surface) which determine the compatibility condition on the growth surface of an additive manufacturing solid and specific contact interaction between 3D solid and 2D deposited surfaces. We consider the general nonlinear theory of the additive manufacturing process for a solid from hyperelastic material and a simplified case of the general theory for thin walled additive manufacturing fabricated parts. Thin walled parts are interpreted as solids which are subjected to large displacements but small strains in the process of their additive manufacturing fabrication and loading. We consider the 3D theory for additive manufacturing fabricated thin walled solids. Using this theory one can construct an approximate theory of additive manufacturing fabricated plates and shells with specific equations bases on well-known hypotheses.
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