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Existing methods of processing plastic parts are considered. A
combined method of processing by cutting polymeric materials is
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Received: 05t November 2021
Accepted: 10t November 2021
Online: 15t November 2021
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Electrode consideration indicate its feasibility and effectiveness.

One of the directions of scientific and
technological progress in mechanical
engineering is the use of parts made of
polymer materials. However, there is an
insufficient use of such parts in units and
mechanisms due to the presence of the
problem of ensuring dimensional accuracy
and high quality of working surfaces.
Mechanical processing of polymeric
materials, in particular turning, carried out
on the basis of conventional technological
solutions, does not provide a solution to the
indicated problem, since the process of
cutting metals is significantly different from
cutting plastics.

As is known, when processing
polymeric materials by cutting, peculiarities
arise that are a consequence of the
physicochemical  properties of the
processed material and lead to the
formation of defects on its outer surface [1].

Such defects include melting, tears, chips
and burns on the treated surface. Their
presence to a large extent interferes with
obtaining a high-quality finished surface.

Thus, in order to solve the problem of
ensuring a high quality of the surface of
parts made of polymeric materials
processed by cutting, it is necessary to
develop and apply new cutting methods to
remove a given layer of material. They
consist in the simultaneous influence of
several phenomena, different in their
essence, or in the combination of different
methods of energy supply.

In the technology of processing metals
and plastics, combined physical and
chemical methods are widely used [1, 2, 3],
the essence of which is the effect on the
surface of the processed product with
energy aggressive
environment that chemically interacts with

sources or an
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the material of the product.
methods of physical and chemical treatment
include: heat treatment, treatment with a
pulsed energy source, etching treatment,
mechanic chemical treatment.

The performed theoretical analysis of
the combined methods of processing parts
made of polymers allows us to draw the
following conclusions:

- the currently known methods are
designed to eliminate defects in the
technological process of obtaining polymer
products - for cleaning products in order to

€ mailn

remove inlets and other elements of the
gating system, removing burrs and burrs
along the contours of the product, crushing
and rounding the edges, hardening the
surface and giving it an attractive
appearance;

- the practical implementation of
known methods is associated with the
presence of complex and expensive special
equipment, the operation of which is
carried out using fire hazardous, explosive
and corrosive environments.

As is known, the primary act of
destruction of a polymer material is the
stress of a chemical bond under the
influence of a mechanical field [4]. Thermal
fluctuations, i.e., local sharp increases in
internal energy, cause a break in the tense
bond. The rupture probability is
determined by the value of the temperature
and the magnitude of the applied voltage.
The higher the temperature, the more likely
it will rupture.

This article proposes a combined
method of turning work pieces made of
polymeric materials, the essence of which is
that the work pieces proposed for
processing are preliminarily subjected to
mechanical and thermal effects. By
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adjusting the parameters of the applied

voltage and the temperature of the thermal
effect on the material, the formation of
primary micro cracks is ensured, at the tops
of which there are local zones of overvoltage
of chemical bonds, that is, a "weakened"
structure of the material is formed, in which
part of the bonds is destroyed, and part is
stressed. This leads to a decrease in the
activation energy of the polymer bonds and,
with further interaction of the material with
the cutting wedge of the tool, to a decrease
in the cutting force. The dimensions of the
plastic deformation zone in front of the
cutting wedge and micro cracks in the cut
material allowance decrease, the main crack
acquires a more stable direction of
development along the cut line, which is a
prerequisite for a decrease in the roughness
of the processed surface, since the
probability of formation of tears, chips and
similar defects is reduced.

We have carried out experimental
studies of material turning after its
preliminary thermomechanical processing.
Capron, a representative of thermoplastic
plastics, which is widely used in mechanical
engineering for the manufacture of a wide
range of parts, was chosen as the material
under study. The quality of the turning
process was controlled by the value of the
roughness parameter Ra. The cutting speed
when turning capron blanks with a
diameter of 25 and 50 mm was 100 and 160
m / s, respectively. Cutting depth - 1 mm.
The feed was varied from 0.075 to 0.275
mm / rev.

Initially, standard samples of capron
were processed by turning. The basic values
of the roughness parameter Ra are
obtained, which are 12.5 and 8.4 pum for
work pieces with a diameter of 25 and 50
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mm, respectively. Then the samples were
processed, which were subjected to
stretching for a certain time. The value of
the applied
experimentally from the condition that the
sample did not form a “neck” during tension,
taking into account the ultimate strength of
the material. After mechanical action, the
samples were heated by a jet of hot air to a
certain temperature, the value of which was

load was determined
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prittleness and glass

transition temperatures of the material
under study.
Immediately heating,
samples were subjected to turning.
The figure shows the results of

after the

experimental studies on the dynamics of
changes in the roughness parameter of the
machined surfaces of capron, depending on
the value of the longitudinal feed.
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Fig.1.Dynamics of variation of the
roughness parameter Ra of the machined
surface of the capron work piece: 1, 3 -
conventional processing of work pieces
with a diameter of 25 and 50 mm; 2, 4 -
combined processing of work pieces with a
diameter of 25 and 50 mm

The analysis of the presented data
allows us to conclude that it is advisable to
use the proposed method of combined
processing by cutting polymeric materials,
which is confirmed by a significant decrease

in the Ra value in the entire range of
investigated feeds both for work pieces with
a diameter of 25 mm and for work pieces
with a diameter of 50 mm.

In addition, from the data obtained, it
follows that the optimal feed rate during the
processing of capron is in the range from 0.2
to 0.25 mm / rev, as evidenced by the
the roughness
parameter corresponding to this range, and
the subsequent sharp increase in this
parameter.

minimum values of

Volume 1 Issue 3, November 2021 Page 3




EURASIAN JOURNAL OF MEDICAL AND

NATURAL SCIENCES
Jnsvalive Pcademy Research Sigport (ten

www.in-academy.uz

Literature:

1. Karimov, R. (2021). PLANNING OF BELT BRIDGE FOR UNSYMMETRICAL PROGRESSIVE
STAMPING. Scientific progress, 2(2), 616-623.

2. Karimov, R. ]J. 0. G. L., & Toxtasinov, R. D. 0. (2021). FEATURES OF CHIP FORMATION
DURING PROCESSING OF POLYMER COMPOSITE MATERIALS. Scientific progress, 2(6),
1481-1487.

3. Karimov, R.]. 0. G. L., O'G’'Lj, S. S. D., & Oxunjonov, Z. N. (2021). CUTTING HARD POLYMER
COMPOSITE MATERIALS. Scientific progress, 2(6), 1488-1493.

4. Jaxongir o’g’li, R. K,, & Sobirovna, N. S. IMPROVING THE QUALITY OF LASER CUTTING OF
METALS BY OPTIMIZING THE TECHNOLOGICAL PARAMETERS OF THE PROCESS.

5. Ycmanos, [I. A, YMapoBa, M. 0., & Kymaes, H. K. Y. (2019). [locTpoeHue rpadpuka npoeKuun
NOBEPXHOCTH OTKJIMKA [I/Ifl TUIA 6apabaHa U GOpMbl COPOYAAISIOIIEN CETKU OYUCTUTES
xJIoNKa-cbipua. [Ipo6eMbl cOBpeMeHHOW HayKy U o6pa3oBaHus, (11-1 (144)).

6. Abdumajidxon Murodxon O‘G‘Li Muxtorov, & Axmadbek Maxmudbek O‘G‘Li Turg'Unbekov
(2021). VAKUUM XALQALARI UCHUN SILIKON MATERIALLARNI TURLARI VA ULARNING
TAHLILI. Scientific progress, 2 (6), 1503-1508.

7. Axmanbex Maxmyn6exk VYrau Typryn6ekos (2021). HOTEXHOJIOTMK IO3AHWHT
TEIIWKJIAPUT'A WIIJIOB BEPUIIJA JOPHAJIAIL YCYJIMHU TAJABUWK 3THUIL. Scientific
progress, 2 (1), 4-10.

8. Xusanjonov, A.S., & Otaboev, N. 1. (2018). IMPROVING OF STEERABILITY OF AUTOMOBILES
WITH ROTATION OF X-TYPE OF HIS REAR WHEELS RELATIVELY OF FRONT
WHEELS. Scientific-technical journal, 22(2), 131-133.

9. Xodjayev, S. Xusanjonov, A. & Botirov, B. (2021). TRANSPORT VOSITALARI
DVIGATELLARIDA DIMETILEFIR YOQILG'ISIDAN FOYDALANISH. Scientific progress, 2(1),
1531-1535.

10. Xusanjonov, A., Qobulov, M., & Ismadiyorov, A. (2021). AVTOMOBIL SHOVQINIGA SABAB
BO'LUVCHI MANBALARNI TADQIQ ETISH. Academic research in educational sciences, 2(3).

11. Dostonbek, V., Nizomiddin, J., & Jurabek, S. (2021). EXPERIMENTAL AND THEORETICAL
STUDIES OF THE PROCESS OF CUTTING POLYMER MATERIALS. Academicia Globe:
Inderscience Research, 2(05), 485-490.

12. Ravshan, K., & Nizomiddin, J. (2020). Increasing efficiency of production of machine parts
using a combined blade tool. ACADEMICIA: An International Multidisciplinary Research
Journal, 10(5), 445-448.

13.Ycmanos, /[I. A, YmapoBa, M. O. A6pynnaeBa, /[l. T., & PycramoBa, M. M. (2021).
HUccnenoBaHue mpoiecca OUYMCTKU M XpaHEHHUS TOHKOBOJIOKHUCTOI'O XJIONKA OT COPHBIX
npuMecei. BrossieTeHb HayKu ¥ NpakTUKHY, 7(3), 212-217.

14. Xusanjonov, A., Qobulov, M. & Abdubannopov, A. (2021). AVTOTRANSPORT
VOSITALARIDAGI ~ SHOVQIN  SO'NDIRUVCHI = MOSLAMALARDA  ISHLATILGAN
KONSTRUKSIYALAR TAHLILI. Academic research in educational sciences, 2(3).

Volume 1 Issue 3, November 2021 Page 4



EURASIAN JOURNAL OF MEDICAL AND

NATURAL SCIENCES
Jnnovalive Fcademy %edea)tcﬁ Stppord (ender

www.in-academy.uz

DEVELOPMENT AND TEACHING OF DRAWING SCIENCE IN UZBEKISTAN.

16.Ap3ues, C. C., & Toxupos, U. X. ¥. (2021). PABOBUN PUKPJAIIHUHI BYJIAXKAK
MYXAHZMC BA APXUTEKTOPJIAP WXKOJUNU ®AOJIUATUJIA TYTTAH YPHHU. Scientific
progress, 2(2), 438-442.

17.Xodjayev, S. Xusanjonov, A., & Botirov, B. (2021). GIBRID DVIGATELLI
AVTOMOBILLARDAN FOYDALANIB ICHKI YONUV DVIGATELLARI ISHLAB CHIQARGAN
QUVVAT SAMARADORLIGINI OSHIRISH VA ATROF-MUHITGA CHIQARILAYOTGAN
ZARARLI GAZLARNI KAMAYTIRISH. Scientific progress, 2(1), 1523-1530.

18. Khusanjonov, A., Makhammadjon, Q. & Gholibjon, ]. OPPORTUNITIES TO IMPROVE
EFFICIENCY AND OTHER ENGINE PERFORMANCE AT LOW LOADS.

19. Ycmanos, . A., Kapumos, P. X, & [TosioTos, K. K. (2019). TexHosioruyeckasi oneHka paboThl
yeTbIpexb6apabaHHOTO oYyUCTUTEJIs. [[po6eMbl COBpeMeHHOM HayKu U o6pa3oBaHus, (11-
1 (144)).

20.Xonamyp3zaes, A. A, Anwxonos, O. U.,, Magamuuos, K. 3., & Kapumos, P. X. (2019).
dbdexkTUBHBIE  CpejCcTBa  CO3/aHUSA  OOydYaloLMX NOporpaMM 1O  NpeAMeTy
«HauepTraTenbHasa reometpus». [I[pobseMbl coBpeMeHHOW HayKd U o6pa3oBaHu#, (12-1
(145)).

21. BanuxoHos, [. A. Y., Botupos, A. A. V., Oxymxonos, 3. H., & Kapumos, P. X. (2021). 3CKH
ACOAJIBTO BETOHHU KAWUTA UIIJIAILL Scientific progress, 2(1), 367-373.

22.A6aynnaesa, [. T. Kapumos, P. X, & ¥Ymapora, M. O. (2021). MAKTAE TABbJINM
TU3UMUJIA YNU3MAUYUJIUK DAHWUHU PUBOXJIAHTUPUIL BA BWJIMM BEPUII
YKAPAEHWHU TAKOMUWJIJIALITUPUILL. Scientific progress, 2(1), 323-327.

23.Khusanjonov, A., Siddiqov, B. & Asqarov, J. (2021). CALCULATION-EXPERIMENTAL
METHOD OF RESEARCH OF EFFICIENCYADORLIK INDICATORS IN ITS MANAGEMENT BY
CHANGING THE WORKING CAPACITY OF THE ENGINE USINGSALSAL
CHARACTERISTICS. dxoHoMuKa U couuym, (4-1), 161-164.

24. Myxammapues, [I. M., Axmenos, X. A, [Ipumos, b. X., Iprawes, U. 0., Myxammaaues, T. /1., &
Kamousiora, JI. 10. (2019). BausHue paauyca KpuUBU3HBI J1060BOro 6pyca U ¢apTyka
paboyeil kKaMepbl Ha MOKas3aTeJW MNUJIBHOTO DKUHA C  HabpachblBawIIUM
6apabaHoM. M3BecTusi BBICHIMX Y4eOHbIX 3aBeJjeHUH. TexXHOJIOTUS TEeKCTUJIbHOMN
npoMbllieHHocTH, (5), 105-110.

25. Ergashev, 1., & Abdupattayeva, X. (2021). FACTORS OF AFFECTING INNOVATION CAPACITY
DEVELOPMENT AND EFFICIENCY. InterConf.

26. Mukhammadiev, D. M., Akhmedov, K. A, Ergashev, I. 0., Zhamolova, L. Y., & Abdugaffarov, K.
J. (2021, April). Calculation of the upper beam bending of a saw gin. In Journal of Physics:
Conference Series (Vol. 1889, No. 4, p. 042042). IOP Publishing.

27.Ergashov, 1, & Teshaboyeva, I. (2021). ENTREPRENEURSHIP AND BUSINESS:
TERMINOLOGICAL DIFFERENTIATION. InterConf.

28.0’G’Li, M. U. X,, Nurmatov, D. X. O. G. L., Ergashev, M. I. 0., & Moydinov, N. X. O. G. L. (2020).
IMPROVING THE BRAKING PROPERTIES OF AUTOMOBILES WHEN USED IN MOUNTAIN
CONDITIONS. Science and Education, 1(9).

Volume 1 Issue 3, November 2021 Page 5



EURASIAN JOURNAL OF MEDICAL AND

NATURAL SCIENCES
Jnsvalive Pcademy Research Sigport (ten

www.in-academy.uz

J. Myxammagues, /Jl. M., AxmMeZ0B, X. A., & Jpraiies,
BCTABKHW OTHOCHUTEJIBHO KOJIOCHI/IK InI/IHHOBAL[I/IOHHbIE HNCCJIEAJOBAHHUA:
TEOPETUYECKHUE OCHOBBI U IPAKTUYECKOE TIPUMEHEHMUE (pp. 103-105).
30. Zulfiya, B., Rakhmonali, S., & Murodjon, K. (2021). A BRIEF HISTORY OF THE
DEVELOPMENT AND TEACHING OF DRAWING SCIENCE IN UZBEKISTAN.

Volume 1 Issue 3, November 2021 Page 6



