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INFLUENCE OF TECHNOLOGICAL PARAMETERS o:z@ INT
ON THE STRENGTH CHARACTERISTICS OF SAMPLES OFROLYAMIDE
It is known that one of the main factors determin@hé deformation-
strength characteristics of polymer products obtaingd by the FDM technol-
ogy of 3-dimensional printing is the nature of t %Iayer auto-adhesion
of the polymer. Interlayer autohesion is a ty {&hesion that characteriz-
es the interlayer interaction of surfaces of rs homogeneous in chem-
ical composition [1]. Autohesion determi e basic properties of a prod-
uct, its strength and durability. Issugs tohesion are especially relevant
in the manufacture of large-sized preducts and serial printing due to the
significant temperature differ, between successively applied polymer
layers. Low autohesion copabi ith high shrink stresses cause warping,
deformation and prematurénfailure of 3D products. This is appeared when
the temperature and i‘eq parameters of printing are incorrectly selected
most clearly [2]. Th blems of autohesion of polymer layers in products
obtained by FD nting are currently poorly understood and consumers
of polymer filathént for 3D printing rely on the recommendations of manu-
facturers @ pment and supplies for printing. In [3], the authors found
out the t of 3D printing technological parameters on the interlayer in-
teraction W semi-finished products based on ABS plastic and polylactide
(P d established an increase in autohesion interaction with an in-
@P in the contact temperature of polymer layers.
olyamide 6 (PA6) from the manufacturer SANVIGOJ (China) in the
@ state of delivery of the filament with a diameter of 1.75 mm was used as an

object of study. Printing standard samples in the form of blades type 1 ac-
cording to GOST 11262-80 in various settings of the 3D printer Flash-
Forge Dreamer was performed for research. The deformation-strength
characteristics of the test samples were evaluated on a tensile testing ma-
chine RM-500 in the uniaxial tension mode at a speed of 50 mm / min with
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fixation of the strain and the corresponding tensile force. Printing of poly-
mer blades in the established test modes was carried out in an amount of at
least 5 sets for the reliability of the research results.

It is generally accepted among users of FDM printing technology that \
the minimum print speed (less than 20 mm/s) combined with the minimum \O
print layer thickness (less than 100 microns) allows to achieve high accu- \2\
racy in the dimensions and geometry of the product. However, it was
shown in [4] that the strength characteristics of various grades of pol /e
ides reach their maximum values when the thickness of the print er

tohesion processes of interlayer interaction in the process of printing
should be taken into account. Thus, a study of the effect of print speed on
the strength characteristics of standard samples basec@ PAG6 (Figure 1)
indicates the need for additional studies to explainfibe nature of the estab-
lished dependence.

6, MPa

30 V2

20 K\‘

10 « k‘

0 T I“ T T
0 ﬁ% 40 50 60
< V, mm/s

2
Figrue 1 — Dependehde,of the uniaxial tensile strength of samples based on PA6
obtaine printing technology, on the print speed
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00 Figure 2 — Dependence of uniaxial tensile strength of samples based on PA6 ob-

Q It can be assumed that the strength characteristics of polymer products
based on PA6 obtained by FDM technology are also dependent on their
size (the area of the printed layers).
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To evaluate this assumption, standard samples were printed in the form
of Type 1 blades with a circulation of 1 to 5 products printed simultaneous-
ly in layers. It should be noted that an increase in the time of subsequent
overlapping of the printed layer with PA6 melt at a printing speed of
40 mm / s over 200 s (Figure 2, circulation of 3 products or more) leads to
a noticeable decrease in the tensile strength of the samples. This, in turn,
also requires a detailed examination of the identified dependence.

Thus, when determining the technological parameters of 3D printi
polymer products using FDM technology, it should be taken into %t
that engineering products based on PA6 along with accuracy cr't@also
require taking into account the manifestation of interlayer a ton, the
nature of which is determined by various printing parametefs, the main of
which are print temperature, print layer thickness and printab‘le area.
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®OTOXPOMHBIX NOKPBITUI, TIOJTYUYEHHBIX
30J1b-T'EJIb METOAOM

QO NCCIEJOBAHUME OIITUYECKUX XAPAKTEPUCTHUK

DOTOXpPOMHBIE MaTepUalibl MPUMEHSAIOTCS B Ka4€CTBE CBETOMUIBLTPOB
MEPEMEHHON ONTUYECKOW MIOTHOCTHU B CPECTBAX 3AIMUTHI Ia3 U Mpubdo-
POB OT CBETOBOTO M3JIyYCHHS, CBETOUYBCTBUTEIIBHBIX PETHCTPUPYIOIINX
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