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The results of the study composite material happen to in article receive discrete unidirectional
filament, allowing get the material with raised dempfir abilities and high springy - an toughness
characteristic.

It is known that one of the effective methods for increasing the strength of composite polymer
materials for high-pressure gas cylinders is their reinforcement with fibrous fillers of different nature
and geometric parameters [1].

At the same time, it is especially important to ensure high adhesion in the interfacial layer
matrix-filler. Unfortunately, at present, there are practically no methods and instruments for
quantitative assessment of the adhesion value in the interfacial layer [2].

In this regard, for an indirect and qualitative assessment of the adhesion of binders and
reinforcing fillers, a logarithmic damping decrement was used, which characterizes internal energy
losses [3, 4].

The influence of the level of shear strain during bending vibrations of rod specimens on the
damping capacity of unidirectional hybrid composite materials (HCM) based on a system of
continuous low-modulus and discrete high-modulus fibers was studied. The research results are
shown in the table.
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It can be seen from the data in the table that with an increase in the level of cyclic loading, the
logarithmic decrement of vibrations of unidirectional glass-carbon-plastics and organic-carbon-
plastics based on continuous low-modulus and discrete high-modulus carbon fibers increases, and the
nature of the amplitude dependence of the logarithmic decrement of vibrations changes in comparison
with unidirectional glass-carbon-plastics and organic-carbon-plastics based on continuous fibers.
With an increase in the content of high-modulus carbon fibers, the increase in the logarithmic
decrement of vibrations in fiberglass based on discrete carbon fibers is higher compared to a material
based on continuous fillers.

Table

Dependence of the logarithmic decrement of vibrations of unidirectional hybrid composite materials
based on the binder EDT-10 and fibers of different modulus with different discreteness on the level
of relative deformation

Type and content of reinforcing fibers in the volume of | Level of relative deformation, Eo
GCM filler, % 10

25 |50(75]10,0 | 125

low modulus Highly modular Logarithmic decrement of
fluctuations, %

Glass IMPS, continuous | 80 Carbon 20 28 35|38 44 | 52
65 YKH-300, 35 30 [ 38|46 | 52 | 55

50 l==20MMm 50 29 |32 (37| 41 | 47

Organic CBM, 80 | Carbon YKH- 20 21 124129 36 | 39

continuous 300, 1=20MMm
65 35 23 | 2,730 33 | 37
50 50 25 3139 47 | 51

In organocarbon fiber-based plastics CBM(TVY 6-06-31-82-75) and YKH — 300(TY 6-06-31-
282-80) an increase in the amplitude dependence of the logarithmic decrement of oscillations when
creating discreteness of high-modulus fibers is significantly manifested at a higher content of carbon
discrete fibers in the volume of the filler. So, in organocarbon fiber with a 50% content of carbon
fibers in the volume of the filler, with an increase in the level of relative deformation by 5 times in a
composite with 1a/l,=1,0 (lo- discrete fiber length, 1,- length of the working part of the sample, 1,=20
mm) logarithmically, the oscillation decrement increases by 1.5 times, and when 12/1,=0,25 (1,=80 mm)
the value of the logarithmic decrement of oscillations increases by more than 2 times.

The figure shows the temperature dependences of the logarithmic decrement of vibrations
under bending loading of unidirectional glass-carbon plastics and organo-carbon plastics based on
continuous low-modulus and high-modulus carbon fibers with different discreteness.
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Rice. Dependence of the logarithmic decrement of oscillations of unidirectional hybrid composite
materials based on the binder ED-16 and a system of multi-modulus fibers with different discreteness
on the test temperature: la/lp=1,0; 2- fiberglass based on continuous fibers VMPS (65%) and fibers
UKN - 300 (35%) with discreteness la/lp=0.25; 3 - organocarbon-plastic based on continuous SVM
fibers (50%) and UKN-300 fibers (50%) with a resolution of la/lp=1.0; 4- organocarbon fiber based
on continuous SVM fibers (50%) and UKN-300 fibers (50%) with a resolution of la/lp=0.25.
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As can be seen from the figures, when creating the discreteness of a high-modulus carbon
filler in hybrid composites, along with an increase in the logarithmic decrement of vibrations in the
region of normal temperatures, an increase in the height of the peak of mechanical losses in the region
of the glass transition temperature of the binder is observed. In addition, for hybrid composites
containing a discrete high-modulus phase, an increase in the slope of the curves of the temperature
dependence of the logarithmic decrement and an expansion of the temperature region of the relaxation
peak of mechanical losses are observed.

This is apparently due to an increase in the viscoelasticity of composite materials and their
deformability with an increase in the degree of discreteness of a high-modulus rigid carbon filler, as
well as an increase in mechanical losses in materials due to shear stresses arising at the end sections
of high-modulus discrete fibers under cyclic loading, with an increase in the degree of discreteness
of high-modulus carbon fillers. fibers in unidirectional hybrid composites, the properties of the
polymer matrix, less heat-resistant low-modulus fibers, begin to manifest themselves to a greater
extent in the region of elevated temperatures. The creation of discreteness of high-modulus carbon
fibers leads to a decrease in thermal stresses in fiberglass at elevated temperatures, due to the
difference in the coefficients of linear thermal expansion of the reinforcing fillers.

Such fibers are cotton fluffs (I=0.5 - 2 mm) and linters (I=1-5 mm), as well as waste from
alkali processing facilities (I=5 - 30 mm). With the use of these discrete fibrous fillers, it is possible
to reduce the content of the main continuous glass and carbon fibers, thereby not only reducing the
cost of reinforced epoxy and furanoepoxy composite materials, but also reducing their own entire
manufactured products from them due to the low density of such GCMs.

References:

1. Norkulov, A. A., & Khalimov, S. A. (2011). Features of the forming of the viscoelastic and
strength  properties of reinforced epoxy heterocomposites for high-pressure gas
cylinders. International Polymer Science and Technology, 38(6), 61-63.

2. Xamumos, III., & Hopkynos, A. A. (2008). HccrenoBaHue NPOYHOCTHBIX CBOWMCTB
APMHUPOBAHHBIX  AMOKCHUIHBIX  T'€TEPOKOMIIO3UTOB  JUISI  Ta30BBIX  OAJUIOHOB  BBICOKOTO
TaBJICHUS. Y30excKutl Hayy. mex. u npouseoo. sxcypran" Komnosuyuonnvie mamepuanst"-Tawkenm,
(3), 25-27.

3. Hopkynos, A. A., & Xamumos, I1I. A. (2010). Ocobennoctu hopMOBaHUS BSI3KOYNPYTUX U
MIPOYHOCTHBIX CBOWCTB apMHPOBAHHBIX SMOKCHIHBIX T€TEPOKOMITO3UTOB ISl Ta30BBIX OAUIOHOB
BBICOKOTO JaBieHus. [lnacmuueckue maccei, (2), 45-47.

4. Hopkynos, A. A., & Xanumos, 111. A. (2010). MccnenoBanus BA3KOYIPYTUX U MPOYHOCTHBIX
CBOMCTB apMHPOBAaHHBIX OJMOKCHIHBIX TE€TEPOKOMIIO3UTOB [UIsI Ta30BBIX OAJUIOHOB BBICOKOTO
nasnenust. [lnacmuueckue maccot, (4), 43-45.

S. Xanumos, 1., & /IxxymabaeB, A. b. (2008). MccrenoBanue BSI3KOYIPYTHUX U MIPOYHOCTHBIX
CBOWCTB apMHPOBAaHHBIX AMOKCHUIHBIX T€TEPOKOMIIO3UTOB MPH PA3HBIX TeMIleparypax. YzOexckuil
Hayy.-mex. u npouseoo. xcypHan «Komnosuyuonuvie mamepuansi, (4), 11.

6. Xamumos, III. A., Kapumos, b. 10., & AOmypaxumona, I'. II. (2017). MccnenoBanue
MPOYHOCTHBIX ~ CBONCTB  KOMIO3HUIIMOHHBIX  TMOJMMEPHBIX  MAaTepUalOB Ui  Ta30BbIX
6amtonoB. Hayunoe snanue cospemennocmu, (4), 368-372

ISSN 2349-7793 (online), Published by INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT, ENGINEERING AND SOCIAL SCIENCES.,
70 under Volume: 16 Issue: 05 in May-2022
https:/ /www.gejournal.net/ index.php/IJRCIESS

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of
Creative Commons Attribution License (CC BY). To view a copy of this license,
visit https://creativecommons.org/licenses/by/4.0/




INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT,
ENGINEERING AND SOCIAL SCIENCES

ISSN: 2349-7793 Impact Factor: 6.876., Volume: 16 Issue: 05 in May 2022

7. Xamumos, I1I. A., Xoxwues, b. P., & A6xypaxumosa, I'. I11. (2017). UccnenoBanus Gpusuko-
MEXaHHYECKUX CBONCTB apMHUPOBAHHBIX KOMIIO3IMOHHBIX MMOJTMMEPHBIX MAaTEPHAJIOB MPHU Pa3HBIX
temneparypax. Hayunoe snanue cospemennocmu, (4), 373-378.

8. Hanaxanos, H. K., & Xacanos, M. (2021). Meroauka mpoBeneHHs] HCCICIOBAHUI Ha
npubopax JuIss M3ydeHHs Mpoliecca u3HammBanus. Universum: TexHuueckue Hayku, (4-2 (85)), 69-
73.

9. Dadaxanov, N. K. (2020). Xap Xw1 MaTepuHa/UIapHUHT CUIIMII >KapaéHUHH YPraHyBUd
kypuiama. Acta of Turin Polytechnic University in Tashkent, 10(4), 9.
10. Oraxanos, b. C., [1aiizues, I'. K., & Xoxwues, b. P. (2014). BapuanTts! Bo3aeiicTBus paboyero

OpraHa poTalMOHHON MAaIllMHbI HAa TIOYBEHHBIC IILIOBI M KOMKHU. Hay4Hast )u3Hs, (2), 75-78.

11.  Rustamov, R., Xalimov, S., Otaxanov, B. S., Nishonov, F., & Xojiev, B. (2020). International
scientific and scientific-technical conference™ Collection of scientific works" on improving the
machine for harvesting walnuts.

12. Menubaes, M., Kunupos, A. P., Humonos, @. A., & Xoxwues, b. P. (2018). OIIPEAEJIEHUE
[JIYBUHBI KOJIEM M JIE@OPMAIIMM IIMHBI B 3ABUCUMOCTH OT CLEITHOH
HATPY3KM, BHYTPEHHEI'O JABJIEHMS W PA3MEPOB [IWH BEJAYUIET'O
KOJIECA. HayuyHoe 3HaHu€ COBpeMeHHOCTH, (5), 61-66.

13. Humonos, @. A., Xoxwues, b. P., & Kuaupos, A. P. (2018). JOH MAXCVYJIOTJIAPUHU
CAKJIAIII BA KAWITA UIJIAIL TEXHOJIOT MSICH. Hayunoe 3HaHHe coBpeMeHHOCTH, (5), 67-
70.

14. Xoxwues, b. P., Humonos, ®@. A., & Kunupos, A. P. (2018). YTJIEPOJIN JIETUPJIAHI"AH
IIYJIATJIAP KYUHII TEXHOJIOI' MSICU. Hayunoe 3nanue copemennocty, (4), 101-102.

15.  XympaitbepaueB, A. A., & Xoxwuen, b. P. (2017). DHeprocOeperaromas TEXHOJIOTHUS
MPOBEJICHUSI TIPOIECCOB  HArpeBaHUs HE(TEra3oKOHJICHCATHOTO CHIpbS H  KOHJCHCAIIUU
yTJIeBOIOPOAHBIX MapoB. HayuHnoe 3HaHue coBpeMeHHOCTH, (4), 395-400.

16.  Xymnaiibepauen, A. A., & Xoxwues, b. P. (2017). Bausiaue Temmeparypsl Ha TUIOTHOCTH
He(TH, Ta30BOTO KOHJIEHCATa U UX cMeceld. HayuHoe 3HaHue coBpeMeHHOoCTH, (4), 389-394.

17. Kupruzos, X. T., Caugmaxamanos, H. M., & Xoxwues, b. P. (2014). ccnenoBanue nBuxeHus
YacTUIl MOYBBI MO pabodeil MOBEpXHOCTH c(hepudecKoro IucKa. BeCTHUK pa3BUTHS HAYKH H
obpasoBanus, (4), 14-19.

18. Mansurov, M. T., Otahanov, B. S., Xojiyev, B. R., & Nishonov, F. A. (2021). Adaptive Peanut
Harvester Stripper Design. International Journal of Innovative Analyses and Emerging
Technology, 1(4), 140-146.

19.  Mansurov, M. T., Otahanov, B. S., & Xojiyev, B. R. (2021). Advanced Peanut Harvesting
Technology. International Journal of Innovative Analyses and Emerging Technology, 1(4), 114-118.
20.  Mansurov, M. T., Nishonov, F. A., & Xojiev, B. R. (2021). Substantiate the Parameters of the
Plug in the" Push-Pull" System. Design Engineering, 11085-11094.

21. PycramoB, P. M., Ortaxanos, b. C., Xoxwues, b. P., & Humanos, ®. A. (2021).
YCOBEPHIEHCTBOBAHHAS TEXHOJIOTUSA VYBOPKM APAXUCA. MEXAHUKA BA
TEXHOJIOT' M UMM XKYPHAIJIH, (3), 57.

22. MancypoB, M. T., OraxanoB, b. C., XoxwueB, b. P., & Hwumanos, ®. A. (2021).
AJTIATITUBHASA KOHCTPYKIMA OYECBIBATEJIA APAXNCOYBOPOYHOI'O
KOMBAMHA. MEXAHHKA BA TEXHOJIOI'MS MJIMUM XKYPHAIIY, (3), 62.

23. Oraxanos, b. C., Ilaiizues, I'. K., Xoxwues, b. P., Mupkuna, E. H., & JleBuenko, C. A.
Texnnueckue Hayku. MIHTepakTHBHAs HayKa, 50.

ISSN 2349-7793 (online), Published by INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT, ENGINEERING AND SOCIAL SCIENCES.,
71 under Volume: 16 Issue: 05 in May-2022
https:/ /www.geiournal.net/ index.php/IJRCIESS

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of
Creative Commons Attribution License (CC BY). To view a copy of this license,
visit https://creativecommons.org/licenses/by/4.0/




INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT,
ENGINEERING AND SOCIAL SCIENCES

ISSN: 2349-7793 Impact Factor: 6.876., Volume: 16 Issue: 05 in May 2022

24. HanaxanoB, H. K., & Xacano, M. (2021). Metoauka mpoBeICHHS HCCICIOBAaHHN Ha
npudopax Ui U3yueHHs mpoliecca u3HammBanus. Universum: TexHudeckue Hayku, (4-2 (85)), 69-
73.

25. Dadaxanov, N. K. (2020). Xap xu1 MaTepHaJUIApHUHT CHUIUIN KapaCHUHU YPraHyBUH
Kypuiama. Acta of Turin Polytechnic University in Tashkent, 10(4), 9.

26.  Humono, ®. A., MemmuboeB, M. X., & Kwunmupos, A. P. (2017). TpeGoBanus x
SKCILTyaTalldOHHBIM KadecTBaM miuH. Science Time, (1 (37)), 287-291.

27. Humonos, ®@. A., Menu6oes, M. X., & Kuaupos, A. P. (2017). TsaroBo-ciienusie nokasaTeyiu
MAaIIHHHO-TPAKTOPHBIX arperatos. Science Time, (1 (37)), 292-296.

28. Humonos, ®@. A., Memub6oes, M., Kunupos, A. P., & Ax6apos, A. H. (2018). BykcoBanue
BEAYIIMX KOJIEC MPONAIIHBIX TPEXKOJIECHBIX TPaKTOpoB. HayuyHOoe 3HaHWE COBpeMEeHHOCTH, (4), 98-
100.

29. MenubaeB, M., Humonos, ®., & Kwumupos, A. (2017). Tsroso-cuemnHbie mOKazaTean
MAIIMHHO-TPAKTOPHOTO arperata. SCIENCE TIME. OO61mecTBoO Hayxku u
TBOpUYecTBa.//MexXayHapoaHbI Hay4HbIN KypHaid.—Kazanb, (1), 292-296.

30.  MenubaeB, M., Humonos, ®. A., & Kwumupo, A. P. (2017). I'pyzonoabéMHOCTH
MMHEeBMaTUYeCKUX IUH. HayyHoe 3HaHue coBpeMeHHOCTH, (4), 219-223.

ISSN 2349-7793 (online), Published by INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT, ENGINEERING AND SOCIAL SCIENCES.,
72 under Volume: 16 Issue: 05 in May-2022
https:/ /www.geiournal.net/ index.php/IJRCIESS

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of
Creative Commons Attribution License (CC BY). To view a copy of this license,
visit https://creativecommons.org/licenses/by/4.0/




