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Abstract

3D printing provides an innovative manufacturing method for composite materials. The mechan-
ical property is vital for understanding the performance of 3D printed material and needs to be
further studied. In this paper, the elasticity and yielding performance of acrylonitrile butadiene
styrene (ABS) material created by 3D printing is investigated and the effect of printing orienta-
tion on mechanical property is quantitatively evaluated with experiments. Due to the layer by
layer process procedure, 3D printed materials behave with anisotropic property. According to
this characteristic, a transversely isotropic model is put forward in form of constitutive equations
and is compared with isotropic model. Considering the influence of printing orientation, isotropic
and anisotropic elastic and yielding model are established. The printed materials with different
printing orientations are applied in uniaxial tensile tests. The material parameters, meaning the
Young’s modulus, Possion’s ratio and yielding stress are determined by experiments. The results
show that the printed ABS material has the Young’s modules as 2400 MPa, Poisson’s ratio as 0.37
and yielding stress as 26.84 MPa as isotropic material when the influence of printing orientation
is neglected. Parameters for anisotropic model are also given and the model is recommended if
the better precision concerning printing orientations is required. The obtained material param-
eters can be used in the mechanical simulation of 3D printed objects. The established isotropic
and anisotropic models are basic findings to describe mechanical property of printed materials
and can be expanded to other materials produced by 3D printing.
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1. Introduction1

3D printing is an innovative additive manufacturing (AM) technology which produces part2

directly from pre-designed digital model without additional tooling or assembling. High quality3
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