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Abstract
PolyJet technology is one of the additive manufacturing technologies, which can produce complex geometries with variety of
textures. The 3D printed complex geometry parts need better mechanical behaviour. The mechanical properties of a fabricated
product depend on several process parameters such as build orientation, layer thickness, material and surface finish. This paper
aims to study the effect of printing mode and type of surface finish on the mechanical properties of VeroBlue material used in
PolyJet technology. The tensile, flexural and shore hardness tests are carried out to determine the mechanical response of the
fabricated specimen. Four different combinations are derived from printing mode (high quality (HQ) and high speed (HS)) and
finish type (matte (M) and glossy (G)). Findings indicate the HS-G specimens have better mechanical property and are faster in
production and cheaper than HQ-M, HQ-G and HS-M. Highest average tensile strength of the HS-G (49.77 MPa) is deviated by
11.19% from standard value. Tensile specimens of HS-G save 60.86% of printing time and 14.72% of cost than HQ-G. This
research paper provides a unique way of meeting optimal selection process parameters. Finally, a case study was carried out for
the selected application with optimized process parameters.
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1 Introduction

Additive manufacturing (AM) technologies is one of the most
favourable areas in the manufacturing to produce complex
geometrical components [1]. Furthermore, they enable the
manufacture of huge variety of prototypes and functional
components involving complex geometries [2]. AM needs
precise building parameters before design and fabrication
[3]. Because of this, it is most essential to reduce manufactur-
ing cost and attain mechanical properties requirements [4].
Unfortunately, factors affecting mechanical property of the
3D printed part and the contributing factors and interactions
were not established well [5]. Especially, in PolyJet technolo-
gy, these factors are not analysed appropriately [6].

In many applications, material properties provided by the
manufacturers are not practically suitable, whereas the

property of individual material is most important to develop
hybrid materials, high strength polymers and biocompatible
materials. Therefore, new engineering polymers with diverse
characteristics should be developed to expand PolyJet appli-
cations. This is certainly to determine life of the 3D printed
parts using PolyJet [7]. Further, the need is to examine the
effect of process parameters on mechanical properties along
with their optimal selection is very important [8].
Understanding the need, this work is focused on investigating
the mechanical property of the PolyJet printed parts and fur-
ther, increasing novel application of PolyJet technology for
the development of innovative products [3].

2 Literature review

AM is increasingly adopted for the creation of innovative
products and functional parts [9]. The manufacture of func-
tional parts using AM could take advantage of the increased
design possibilities to enhance part functionality [10]. This is
because traditional or non-traditional machining process such
as casting or moulding cannot produce high complex parts
without the tooling constraint. If tooling constraints are
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eliminated, then restrictions were reduced in the field of de-
sign for manufacturing and assembly [11]. However, there is a
limited comprehensive design for AM [12].

AM techniques provide specific material groups and operate
based on unique process mechanism [13]. Currently, there are
seven different categories of AM technologies available. Those
technologies are operated by different mechanisms. Of the sev-
en mechanisms, four are capable of producing metallic parts
and remain capable to produce other materials. There are much
advanced technologies like laser powder-bed fusion and selec-
tive laser melting available to produce metallic parts [14, 15].

The other AM technology is droplet-based 3D printing; this
technology can also produce metallic parts. In this technology,
each droplet needs good metallurgical bonding between
neighbouring droplets [16, 17]. Compared with selective laser
sintering (SLS) and 3D inkjet printers (3DP), the accuracy of
the 3D printed healthcare models are high in PolyJet [18].
Study revealed that resins that require lower barrel tempera-
tures and moulding pressures are best suited for making AM
tools. Moulding of polypropylene (PP) by using AM tools is
found to have a life and is greater than 250 parts [19].

Therefore, it is essential to study the manufacturing and
design guidelines for individual processes to achieve optimal
mechanical properties [20]. There is a vast assembly of materials
with strongly differing properties [21]. Themechanical properties
of any material depend on their atomic structure [22]. Therefore,
study about the mechanical properties is almost important to
study the structure of materials [23]. The atomic structure of
the product produced by AM is atomic lattice structure [24].

Even though atomic structure of AMmaterial is unique, but
the mechanical properties of it differ [25]. This is certainly
because the mechanical properties may change depending
on other parameters [26]. In AM, different process parameters
like raster angle, orientation, rate of deposition of material,
layer thickness and diameter of nozzle remain as some of the
process parameters that affect mechanical properties [27].

Strength and accuracy of 3D printed parts are inversely pro-
portional to layer thickness. Orientation of the object towards
the building direction gives better result. For example, in case of
flat-XY orientation, it provides better tensile properties than
upright-ZX and on-edge-XZ orientations [28, 29]. Since during
the tensile test, direction of the load is parallel to the filaments of
flat specimens, which require the extra load to break the spec-
imen [30]. Further, when it comes to orientation, flat orientation
parts have a faster build time than other orientations [31].

The mechanical properties of 3D printed parts with above
process parameters affects tensile strength, elongation, shear
strength, flexural strength, etc. The researchers and AM ma-
chine manufactures test the mechanical properties of their AM
material only [32]. Therefore, lots of AMmaterials are needed
to be tested for their mechanical behaviour [33]. For example,
in FDM, the optimum layer thickness is 0.5 mm than 0.35mm
and 0.4 mm, optimum infill density is 80% than 40% and 60%

and 65° of raster angle is optimum than 45° and 55°. These
results reveal that the maximum thickness with higher density
of layers gives better mechanical properties [34].

PolyJet AM technology is one such technology that in-
volves in multi-material printing technology available in the
market. In addition, this technology can print parts with dif-
ferent textures [35, 36]. This multi-material AM technology
can develop different material combinations in different pro-
cess parameters. This is certainly by more than one base ma-
terial in different process parameters [37]. This multi-material
printing can improve functionality of the printed parts. For
example, if rubber layer is inserted in between the rigid layers
as like sandwich type, it increases the energy absorbing capa-
bility of the AM parts [38].

Zhang et al. [39] proved the improvement of damping
properties by staggering geometric patterns of the rigid and
elastic materials of Objet Connex 3D printed materials.
From this study, equal contribution of the hard and soft
phase results are optimal. Another PolyJet study revealed
that the optimum parameters are 30 μm layer thickness
(high speed), and 90° part orientation with glossy finish
and lite support material fill used has better mechanical
properties like tensile, shore hardness and surface rough-
ness compared with 16 μm layer thickness (high quality).
This is with matte finish, 0° part orientation and heavy
support material fill application [40].

In addition, other researchers like Kantareddy et al. [41]
utilize the differences in glass transition temperature and elas-
tic moduli of the PolyJet materials to create shape-changing
structure also known as 4D printing. Sanders et al. [42] report-
ed the effect of glass transition temperature of VeroBlackPlus,
which is higher in larger layer thickness (27 μm) with flat-XY
orientation. Hence, the optimum process parameters play a
major role in mechanical properties.

Study of dynamic mechanical and thermal analysis of
PolyJet printed materials reveal that storage modulus and loss
factor of TangoPlus have greater variations compared with
VeroWhitePlus, DM 8430 and DM 8420. Complex modulus
is not affected by in-plane print direction [43]. In a recent
work, Gouzman et al. [44] reported the optimization of the
printing and jetting conditions, which permit the production
of first bismaleimides (BMI) objects by PolyJet technology, as
well as investigate the printed material properties.

This multi-material with different process parameters made
AM parts, which has many applications like health care, aero-
space and consumer products. Multi-material printing by AM
is possible to vary flexibility and hardness of the product [45].
Work carried out in developing customized split insole for
diabetic patients using PolyJet technology involved one split
insole with various shore hardness [45]. This is impossible to
produce by conventional manufacturing system. Therefore, it
needs advanced manufacturing technique like AM. The
PolyJet AM technology can produce an insole with different
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shore hardness. Therefore, mechanical properties like shore
hardness play a major role in many health care applications
[45]. Therefore, each application needs different texture and
mechanical properties [46]. As in previous research, the vari-
able hardness orthotic product is developed with variable
shore hardness across the layer of insole [47].

Surface finish is important in many applications. For ex-
ample, glossy finish is required in automotive industries,
many household appliances and health care industry [48].
When it comes to production of glossy finish, its support ma-
terial is not required to cover entire part, and the glossy finish
has better accuracy and higher fatigue life [13, 49]. This re-
search paper studies about the relation between surface finish
and layer thickness with respect to mechanical properties of
VeroBlue material. So that better combination of multi mate-
rial printing can be used for many health care applications.
The following section explains about material and methods
used to study the mechanical properties of fabricated speci-
mens with various process parameters.

3 Materials and methods

The materials and methods used to succeed the objective of
this paper are explained in this section. The first subsection
deals with machine and material used in this research paper.
This is followed by another subsection, which is the most
important portion dealing with specimen preparation and pro-
cess parameters.

3.1 Machine and material

Objet260 Connex, a PolyJet technology from Stratasys, is
used for this study. The product manufactured using this ma-
chine has the power to simulate a precise look, feel and func-
tion of sophisticated finished products. This machine is ideal
for various applications, where the product needs to be effec-
tively highlighted with the varying material components in
complex or assembled state. It combines an outstanding
16-μm (high quality) and 30-μm (high speed and digital ma-
terial) high-resolution layer accuracy with a tray size of 255 ×
252 × 200 mm [50].

In PolyJet process, droplets of a liquid photopolymer resin
is selectively jetted by set of nozzles onto a build tray that is
instantly cured by ultraviolet (UV) light. After the solidifica-
tion of recent layer, the build tray moves downwards in direc-
tion (Z axis) by one layer thickness. This continuous deposi-
tion and curing process is repeated until the last layer of the
object. Assembly of jetting head moves in X and Yaxis which
consists of 4 printing heads for model materials, 4 printing
heads for support materials, UV lamps and levelling roller
[42, 51]. Figure 1 represents the schematic illustration of the
PolyJet 3D printing mechanism.

This machine also has the most extensive range of mate-
rials with different material properties; it prints any product
with 15 material properties simultaneously on a single part.
Here, VeroBlue material is chosen to study the effects of me-
chanical properties. It is certainly because VeroBlue involves
minimum material cost compared with mostly used PolyJet
materials of VeroClear, TangoPlus and VeroWhite, and its
percentage of deviation in material cost is 22.86%, 22.78%
and 2.79%, respectively. VeroBlue is a rigid opaque collection
of material, which provides the best detail of visualization,
without glare or darkness. The mechanical property of
VeroBlue is shown in Table 1. FullCure 705 non-toxic gel-like
photopolymer is used as a support material.

The fabricated product is then tested by considering
standard testing specimens for tensile (American Society
for Testing and Materials (ASTM) D638) and flexural
(ASTM D790) with 3.2 mm thickness for both specimens
and shore hardness (ASTM D2240) [52–54]. The tensile
and flexural tests were performed by zwick universal test-
ing machine having the capacity ranges of 0–100KN,
speed of 50 mm/min and constant environment of 72 °F.
Shore hardness is tested by using a Shore D durometer
having the capacity ranges of 0–100 HD and accuracy of
0.5 HD in 68–70 °F temperature.

Modelling of specimens and the file conversion of part file
into STL file is done by SolidWorks 2016. Machine interfacing
software of Objet Studio is used for pre-processing such as part
orientation, selection of material, printing mode and finish type.

3.2 Specimen preparation and process parameters

In this study, three mechanical properties were tested and
compared. Standard sized specimens for the tensile, flexural
and shore hardness tests were performed according to specific

Fig. 1 A schematic illustration of the PolyJet 3D printing mechanism
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standards. Tensile test standards are ISO 527 and ASTM
D638. These two methods are technically equal but do not
provide comparable results because of the test speeds, speci-
men sizes, method of result and as the determination differ in
some respects. So, mostly ASTMD638 is used in determining
test results. In this study, due to minimum material consump-
tion and printing cost, the type I tensile specimen is selected.
Dimensions of the dog-bone shaped tensile specimen are
165 × 19 × 3.2 mm with 50 mm gauge.

The flexural test is used to measure the force required to
bend the beam under three-point loading conditions [55], while
flexural modulus is carried out for indication of material’s stiff-
ness when flexed [56]. ASTM D790 is the method for deter-
mining the flexural properties (bending properties) of rein-
forced and unreinforced plastics and electrical insulation mate-
rials. Dimensions of the flexural specimen are 127 × 12.7 ×
3.2 mm having rectangular cross-section.

Shore hardness of rigid and harder plastic materials is mea-
sured by scale D. According to ASTM D2240, dimensions of
shore hardness specimen are circular disc of Ø25 × 10 mm.
After the design of selected specimens, pre-processing is per-
formed by Objet Studio for interaction of the PolyJet machine.
In this study, specimens are printed by high quality (HQ) and
high speed (HS) printing modes with two different finish types,
namely matte and glossy. Layer thickness of HQ is 16 μ and of
HS is 30μ. In matte finish (M), required part is fully covered by
support material. Glossy finish (G) reflects the light and beau-
tiful in aesthetics. The specimens are categorized into four dif-
ferent types as: HQ-M, HS-M, HQ-G and HS-G, respectively.
As per the many related research, all the specimens are oriented
in lengthwise direction. Figure 2 illustrates the orientation of all
test specimens arranged in build tray of Objet Studio window.
For tensile and flexural test, three specimens per print and for

Table 1 Mechanical properties of
VeroBlue (source: Stratasys) Mechanical properties Test method Value (metric unit)

Colour/appearance Visual Pale blue

Tensile strength ASTM D638 50–60 MPa

Elongation at break ASTM D638 15–25%

Modulus of elasticity ASTM D638 2000–3000 MPa

Flexural strength ASTM D790 60–70 MPa

Flexural modulus ASTM D790 1900–2500 MPa

Izod notched impact ASTM D256 20–30 J/m

Shore D hardness – 83–86 D

Heat deflection temperature ASTM D648 @ 1.82 MPa 45–50 °C

Fig. 2 Orientation of test
specimens on Objet Studio
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shore hardness, one specimen is taken for testing, which are
shown in Fig. 2a, b, c, respectively.

4 Results and discussion

This section discusses about the mechanical properties: tensile
strength, elongation at break, flexural strength, flexural mod-
ulus and shore hardness. Material consumption of both model
and support material with required printing time of all types
and its printing cost are also discussed. The printed specimens
are immediately sent for the testing after completion of post-
processing, and it does not exceed the more than a day.
Figure 3 illustrates the tested specimens for tensile strength,
flexural strength and shore hardness. Figure 3A represents the
HQ-M test specimens of tensile test, flexural test and shore
hardness test from left to right. Similarly, Fig. 3B, C and D
represents the HQ-G, HS-M and HS-G, respectively.

4.1 Tensile test

Printing details of tensile test specimens are tabulated in
Table 2, this further includes model material consumption,
support material consumption, printing time and cost. It
could be seen from Table 2 that all the factors are high
in matte finish compared with glossy finish. This is cer-
tainly because, in matte finish, the fabricated parts are
fully immersed in support material, but it gives a uniform
finish throughout the component. HQ-M requires more
materials, higher printing time, and these are expensive
to print the specimens than any other type of printing.
However, HS-G is vice-versa of all the above mentioned
parameters. This is because comparing between both
glossy finishes (HQ-G and HS-G) reveals the percentage
of differences in model material and support material,
which is 6.97 and 7.69%. Similarly, HS-G saves about
60.86% of printing time and 14.72% of cost with respect
to HQ-G.

The tensile strength results shown in Fig. 4 have two
different vertical axes like primary and secondary. The
primary axis denotes tensile strength in MPa, and the sec-
ondary axis denotes average tensile strength for each of
the fabricated method. In addition, the horizontal axis de-
notes specimen numbers of HQ-M, HQ-G, HS-M and HS-
G. Finally, the bar chart shows tensile strength of each
sample specimen.

Figure 4 shows the tensile test results of all tensile test
specimens. There are three tensile specimens that were pro-
duced in a single print. Figure 4 clarifies that average ten-
sile strength of the HS-G specimen has peak value of
49.47 MPa, and HQ-M has lowest average tensile strength
value of 47.4 MPa. Results of all the average tensile
strength values are lesser than boundary of the standard
value (50–60 MPa). By comparing the HS-G and HQ-G,
the average tensile strength is 1.31% higher in HS-G.
Additionally, in an average tensile strength values of
HS-G, it is deviated by 11.18% from standard average
tensile strength value as shown in Table 1.

Fig. 3 Tensile, flexural and shore hardness tested specimens

Table 2 Specimen preparation
for tensile test S.No Name Tensile specimens (3 pieces)

Model material
consumption (gram)

Support material
consumption (gram)

Printing time
(minutes)

Cost
(USD)

1 High quality–matte HQ-M 48 27 39 37.12
2 High quality–glossy HQ-G 46 14 37 32.88
3 High speed–matte HS-M 44 25 24 32.03
4 High speed–glossy HS-G 43 13 23 28.66
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Figure 5 illustrates the differences in elongation at
break. These results are obtained from the tensile test.
HS-G has the maximum average elongation at break of
34.33%, and the minimum value of HQ-M is 26.66%.
All the values exceeds the upper boundary of the stan-
dard value (15–25%). Percentage of deviation in aver-
age elongation at break is 10.75% compared with HS-G
and HQ-G. Additionally, in an average elongation at
break values of HS-G, it is deviated by 71.66% from
the standard value (20%) as shown in Table 1.

4.2 Flexural test

The preparation of flexural test specimens is tabulated
in Table 3. Here, the model material consumption grad-
ually decreases by 1 g from HQ-M to HS-G. Similar to
tensile test, material consumption, required printing time
of the specimen and cost are higher in HQ-M and lower
in HS-G. Noticeably, glossy finish is less expensive and
consumes lesser time to print compared with matte
finish. Cost of HS-G is 34.29% cheaper than HQ-M
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Table 3 Specimen preparation
for flexural test S.No Name Flexural specimens (3 pieces)

Model material
consumption (gram)

Support material
consumption (gram)

Printing time
(minutes)

Cost
(USD)

1 High quality–matte HQ-M 30 19 33 26.12

2 High quality–glossy HQ-G 29 10 28 22.66

3 High speed–matte HS-M 28 17 20 22.30

4 High speed–glossy HS-G 27 9 17 19.45
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and 16.50% cheaper than HQ-G. Similarly, HS-G print-
ing time is less by 94.11% and 64.70% compared with
HQ-M and HQ-G, respectively.

Figure 6 infers that there is a variation in the flexural
strength value. From this result, HS-G, HQ-G, HS-M and
HQ-M obtained the highest from lowest values, respective-
ly. Compared with HS-G (25.83 MPa) and HQ-M, the
flexural strength deviates by 27.67%. Flexural strength of
HQ-G is 7.49% lower than HS-G. Results of all the
average flexural strength values are very minimum as
compared with the standard lower boundary value (60–
70 MPa). Highest value of HS-G is 151.63%, which de-
viates from standard value.

Differences in flexural modulus of all modes are
displayed in Fig. 7. It is understood that HS-G value of
1009.66 MPa is higher compared with all other combina-
tions, and HS-M gives the lowest value of 756.33 MPa.
Similar to flexural strength, all the values of flexural mod-
ulus is also very minimum than standard lower boundary

values (1900–2500 MPa). Thereby, it could be seen that
the HS-G value is 1.54% higher than HQ-G and 117.89%
lower than standard value.

4.3 Shore hardness test

Printing details of shore hardness test specimens are tabu-
lated in Table 4. Model material consumption is same for
HQ-M and HQ-S as well as HS-M and HS-G. Similarly,
printing time of HQ-M and HQ-G is same as HS-M, and
HS-G is more or less the same. Nevertheless, support
material consumption is same for HQ-M and HS-M as
well as HQ-G and HS-G. Therefore, HQ-G model material
consumption is 10% higher than HS-G, and there is no
change in support material consumption. Similarly, HS-G
printing time and cost is lesser than HQ-G with 66.66 and
27.50%, respectively. Specimen preparation for the entire
test reveals that the percentage of difference is directly
proportional to the size of the components to be printed.



Figure 8 also has two axes similar to the other and has six
trails; therefore, there are six bars as shown in graph. Figure 8
reveals six trails/indention on single shore hardness specimen,
and it elucidates that the HS-G has highest average shore
hardness 80.16 D. Then, HS-M has lowest average shore
hardness of 75.91 D. Overall, HS-G shore hardness value is
0.84% higher than HQ-G and 5.40% lower than standard

average shore hardness (84.5 D). Standard lower boundary
value of shore hardness (83–86 D) is higher than values of
all types.

From the above, it could be concluded that the product
fabricated using high speed with glossy finish will have high
strength in terms of tensile, flexural and shore hardness tests.
Except elongation at break, all the test results are lesser than
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Table 4 Specimen preparation
for shore hardness S.No Name Single hardness specimen

Model material
consumption
(gram)

Support material
consumption
(gram)

Printing
time
(minutes)

Cost
(USD)

1 High quality–matte HQ-M 11 5 36 15.01

2 High
quality–glossy

HQ-G 11 3 35 14.37

3 High speed–matte HS-M 10 5 22 11.90

4 High speed–glossy HS-G 10 3 21 11.27
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lower boundary of the standard values. This is because the
time gap between each layer in high-speed process is less.
High-speed process mode has larger layer thickness as well
as lowest printing time. Here, each layer during high-speed
process mode may bind perfectly than high quality mode.

In addition, due to the non-contact between the support
materials with the build part, the glossy surface finish has less
peaks and valleys in its surface. Finally, after the post-process-
ing, wherever support material is in connection with final part,
it creates minute sharp edges. Generally, sharp edges initiate
the crack propagations. These are all the major reason to in-
crease the test results in HS-G mode. Faster printing time and
minimum support material consumption of HS-G results in
cheaper printing cost than other types.

In this research, matte finished parts exhibit lower mechan-
ical strength and glossy finished parts unveil higher strength
as stated byMoore andWilliams [49] and Yap et al. [13].With
higher thickness of an individual layer (HS 30 μ), will also
have the higher mechanical properties compared with HQ
mode (16 μ). Conferring to the study of Sufiiarov et al. [29]
and Kreisköther et al. [40], the above result conflicts with this
research paper. Nevertheless, according to study, 0.1125 mm
layer thickness is better than 0.0875, 0.1 and 0.125 mm layer
thickness [28], because minimum layer thickness does not
give better strength in all the cases.

5 Case study

As per the test results and preparation of specimens, one func-
tional prototype and one concept prototype were printed by
HS-G combination. Propeller for drone and human ear is re-
ferred as a functional prototype and concept prototype, respec-
tively. Finished product of propeller and human ear are shown
in Fig. 9a and b, respectively. Propeller is directly assembled

with the drone and perfectly fitted with the motor shaft. Main
function of the propeller is used to create the thrust force and
actuate the drone as per the joystick actuation. It can withstand
the wind force and its tightening force of screw. Therefore,
force calculations and main design aspects are clearly
analysed before printing the prototype.

Another prototype of human ear is printed and act as
concept prototype. It is used for wider application like
sample for doctors to practise and patients’ understanding,
fixture for customized hearing machine, it is easy to use
and it decorates the doctors table along with the study
material for skin grafting. Ear prototype is printed from
the scan data and smoothening is done by geomagic
freeform plus. Maximum dimensions of the drone propel-
ler and human ear is Ø145.25 × 11.72 mm and 52.9 ×
64.77 × 34.4 mm, respectively. From these case studies, it
could be infered that VeroBlue material is best suitable for
all types of prototypes with less cost without sacrificing
quality of the prototype.

6 Conclusion

The objective of this paper is to identify the best combination
for VeroBlue material in Objet260 Connex from four type of
combinations. Printing mode and finish type is segregated
based on the combinations. Therefore, this paper identifies
that HS-G as a suitable combination for VeroBlue in PolyJet
process. This is because this high-speed printing mode prints
faster, is cheaper and involves lesser material consumption.
PolyJet printed tensile specimens in HS-G saves about
60.86% printing time and 14.72% cost than HQ-G. In flexural
specimens, printing time and cost of the HS-G is 64.70% and
16.50% lesser than HQ-G. Correspondingly, printing time and
cost of HS-G is 66.66% and 27.50% lesser than HQ-G,
respectively.

In addition, the glossy finish has less peaks and val-
leys; therefore, this HS-G has highest values in all results.
Finally, this paper concludes that the high-speed printing
mode with glossy surface finish is suitable for VeroBlue in
PolyJet technology. Tensile strength and elongation at
break of HS-G is 49.47 MPa and 34.33%, respectively. HS-
G specimens have the flexural strength of 25.83 MPa and
flexural modulus of 1009.67 MPa. Similarly, shore hard-
ness of HS-G is 80.16 D. Through this work, it was
realized that VeroBlue can also be used to produce many
human organs for training surgeons to practise; it is under
the circumstance of where colour is not important. This
optimal selection is also used in development of hybrid
materials and digital materials to increase the PolyJet
applications.Fig. 9 PolyJet printed parts. a Propeller. b Human ear
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7 Future work

Further, this study extends to other available material in
PolyJet machine, which includes the temperature difference
in pre-processing and post-processing and time gap between
printing and testing. Other mechanical tests of surface rough-
ness, fatigue strength and compressive strength etc. can also
be evaluated.
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