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ABSTRACT

Polylet technology is an additive manufacturing (AM) technology commonly used for modeling, prototyping,
and production applications. It is one of the techniques used for 3D printing. The PolyJet technique is a process
that joins materials to fabricate a product from 3D CAD data in a layer-by-layer manner. The orientation of a
layer can affect the mechanical properties of the product manufactured by the Polylet technique because of its
anisotropy. In this paper, tensile and shearing tests of specimens were developed with the Polylet technique in
order to study the mechanical properties according to the orientation of a layer. The mechanical properties of the
specimens were determined on the basis of true stress-strain curves from tensile and shearing tests. In addition,
the tensile and shearing tests were simulated under the same conditions as those of experiment, and the
experiment and simulated results were compared. Through this study, the fracture criteria could be established.

Key Words : Additive Manufacturing(AM X ZZ=d), 3D Printing(3D0 ZZ! &), PolyJet(Z2|A), Tensile Test(21Z&F
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Fig. 1 Tensile test specimen of ASTM D 638
TYPE 4 (Unit : mm)

Thickness: 1, 2,3 mm

Specimen of Tensile test

N

Tensile test orientation 90°

Building orientations

Specimen of sharing test

AN

Thickness: 3 pm { Thickness: 1,2, 3 mm

Fig. 2 Two Orientations and thickness of
specimens devised for tensile and shearing

test
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Fig. 3 True stress—strain curves of PolyJet
materials for 0° build orientation and
thickness of specimens
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Fig. 4 True stress—strain curves of PolyJet
materials for 90° build orientation and
thickness of specimens

Table 1 Mechanical properties of PolyJet materials
in 0° vertical build orientation

Built

orientations Longditudinal

Specimens
thickness 1 2 3
[mm]

Young's
modulus
[MPa]
Tensile
strength
[MPa]
Yield
strength
[MPa]
Strain at
break
[%]

1393.42 1613.97 1924.49

46.47 47.48 50.34

43.58 48.50 48.71

13.13 14.92 15.73

Table 2 Mechanical properties of PolyJet materials
in 90° vertical build orientation

Built

. . Vertical
orientations

Specimens
thickness 1 2 3
[mm]

Young's
modulus
[MPa]

1416.32 1802.21 2320.99

Tensile
strength
[MPa]

13.61 37.93 47.49

Yield
strength
[MPa]

13.61 37.93 47.49

Strain at
break

(%]

0.95 2.39 248
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Fig. 5 Shearing test of PolyJet
materials

(a) before test (b) after test

Fig. 6 Specimens for shearing test
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Fig. 7 Boundary condition for simulation
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Fig. 8 Plot of shearing load-displacement curve
for shearing test and simulation of PolyJet
materials
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