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Daniel Christe is an engineering researcher & educator by training and a
member of Elsevier's Researcher Community team, where he blends his
technical knowledge with a learner-centered pedagogical background to
connect with researchers from just about every discipline imaginable in the
global Mendeley Advisor program. His research interests are in design
optimization for advanced manufacturing, enabling new frontiers in
intelligent engineering materials.
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the name poly jet. A UV light instantly cures the droplets creating
ultra-thin layers on the build platform to form the 3D object. Com-
plex prints require support, which should be removed manually.
The post curing of the final product is unnecessary. Its advantages
include high resolution and simultaneous multi-material printing.
Itcanalsoincorporate a selection of colors to produce multi-colored
final product [85,86].

4. ASTM and ISO standards for mechanical testing of
polymers

The ASTM Standards for testing of plastics include ASTM D638
for tensile test, the test specimens are dumbbell-shaped, and the
properties usually obtained include tensile strength, yield strength,
elongation at yield, elongation at break, and modulus of elasticity
[87]. ASTM D412 is for the tensile test of vulcanized rubber and
thermoplastic elastomers [88]. ASTM D882 covers the tensile test
for thin plastic sheeting [89]. Also, ASTM D3039 covers the ten-
sile properties of polymer matrix composite materials, specifically
those reinforced by high-modulus fibers [90]. The International
Organization for Standardization developed the ISO 527 for the
tensile characterization of plastics [91,92]. Further, ISO 37 covers a
method for obtaining the tensile properties of thermoplastic as well
as vulcanized rubbers [93]. ASTM D790 covers the determination
of flexural properties including the flexural strength and flexural

SLA
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Fig. 6. SLA setup [72].

modulus of plastic materials. It has two procedures, Procedure A
is for materials that break at small deflections, while Procedure B
is for materials that break at large deflections [94]. ISO 178 cov-
ers the method for determining the flexural properties of rigid and
semi-rigid plastics, similarly the flexural strength, flexural modulus
parameters may be obtained using this standard [95].

ASTM D1938 covers the standard for the determination of the
tear propagation resistance of a plastic film or sheeting of com-
parable thickness. The specimen is cut with two trouser legs. This
method is not applicable for brittle plastics [96]. ISO has ISO 34-
2:2015, referring to tear test standards for small sample pieces [97]
and ISO 34-1:2010 for angle, crescent and trouser tear test pieces
[98].

ASTM D695 covers the compressive test of rigid plastics, and the
properties obtained include the ¢ ive strength, modulus of
elasticity, yield stress, deformation beyond yield point. The strain
rates employed are relatively low [99].1SO 604 is the corresponding
test standard by ISO [100].

ASTM D256 (for Izod Impact Test) and ASTM D6110 (for
Charpy Impact Test) are methods to measure the impact resis-
tance of notched plastic specimens using pendulum-type hammers
[101,102]. ISO also has similar standards for notched impact test
specimens for Izod and Charpy Impact tests [103-105].
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