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ABSTRACT: In this article, the influence of the addition of 4,4-methylenediphenyl diisocyanate to the waste
polyurethane fluid used for the processing of MDI-containing thermosetting polyurethane waste on the physical and
mechanical properties of the recycled polyurethane materials is studied. Polyurethane secondary material was prepared
by polycondensation by mixing 4,4-methylenediphenyl diisocyanate liquid in amounts of 10%, 13%, 16%, 19% during
processing of polyurethane waste. The physical and mechanical properties of the obtained polyurethane samples were
studied.
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ILINTRODUCTION

The development of the economy in the world directly depends on the production capacity of industrial enterprises.
Polyurethanes are one of the most demanded polymers in the industry. They are widely used in industry, construction,
furniture industry, textile and shoe production, medicine, automotive industry and other fields. It is important to achieve
high efficiency by using the materials obtained as a result of polyurethane compound processing to increase the service
life of industrial samples used in sieving, transporting, and separating gold-bearing ores[1,2].

Today, the role of polymer materials in all production sectors is incomparable. Yes this to class incoming
traditional method thermosetting polyurethanes were first synthesized in 1947 by polycondensation of glycols with
diisocyanates. Polyurethanes are synthetic polymers that are widely used in industry due to their various properties. They
are resistant to high temperatures and are widely used in heavy-duty belt conveyors and as metal substitutes [3,4].
Polyurethanes are heterochain polymers whose macromolecule contains an unmodified urethane group -N(R)-C(O)O-.
Polyurethane macromolecules contain simple and complex functional groups, urea, amide groups. Polyurethanes are
synthesized by polycondensation using isocyanate compounds containing polyfunctional groups. Studying the physical
and mechanical properties of 4,4-methylenediphenyldiisocyanate, which is of great importance in the traditional method
of obtaining thermoset polyurethane belonging to this class, gives the opportunity to extend the service life of spare parts
made of this polymer.
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ILANALYSIS OF LITERATURE ON THE TOPIC.

Polyurethane material with MDI content is widely used due to its viscosity, high deformation, resistance to
cracking and resistance to solvents. At the same time, polyurethanes tend to oxidize in the temperature range from -40 to
+80°C [5,6 ]. Foamed polyurethanes are resistant to plasticizers and most solvents, weak solutions of gasoline, diesel
fuel, acids and alkalis, as well as high temperature. Polyurethane foam is a lightweight material for heat and sound
insulation widely used [7]. Polyurethanes based on TDI are thermally stable being 200°C. from high urethane groups
break down at temperature starts This is ethylene glycol to carbon directly depends on the mobility of brican hydrogen
atom [8,10] .

I1LRESEARCH METHODOLOGY.

Waste polyurethanes Samples were reprocessed on the basis of 4,4-methylenediphenyldiisocyanate. The effect of
changing the amount of 4,4-methylenediphenyldiisocyanate on the physico-mechanical properties of these samples,
such as abrasion resistance, hardness, and tensile strength, is considered.

IV.ANALYSIS AND RESULTS

In the synthesis of thermosetting polyurethane material containing MDI in the ratio of 100 parts by weight of 4,4-
methylenediphenyl diisocyanate to 50 parts by weight of polyester (complex ester of adipic acid with glycols) and 4.8
parts by weight of 1,4-butenediol mixed, poured into the necessary molds under a pressure of 0.8 MPa and baked at a
temperature of 100-110 ° € for 18-24 hours . 4,4-methylenediphenyldiisocyanate was mixed in the quantities shown in
Table 1 after liquefaction for processing polyurethane waste.

Table 1

Again processed polyurethane waste composition

Samples fruit doer components
Ne Samples Measurement unit
4,4-Methylenediphenyl diisocyanate Waste liquefaction
1 Nel Weight part 10 100
2 Ne2 Weight part 13 100
3 Ne3 Weight part 16 100
4 Neq Weight part 19 100

Based on Table 1 different quantitative samples for 72 hours steamy in ovens crystallized prepared
Table 2

Again processed polyurethane of the material physical mechanic properties

Ne Test methods unit Nel Ne2 Ne3 Ned
1 Feeding mm 3 25 23 21 17
Hardness level
2 mm 40 45 51 58
(Shore) on
3 In disconnection consistency MPa 16 20 27 35
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Rubbing of recycled polyurethane waste elongation, degree of hardness , breaking values obtained from
mechanical tests such as strength given . This values through graphics was built .
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Polymer materials are known under the influence of an environment , external and drink i to be fed occurs . This samples
external The feed grain was studied using R-320 brand sanding paper .
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Materials hard level in determining different kind of measure structures and units there is being they are
determined using methods such as Brinell, Vickers, Rockwell and Shore . Shore (rebound) method for polymer materials ,

plastics, rubber and their vulcanization products is used . of samples hardness level GOST 263-75 based on was measured
and values received.
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3 - drawing. Samples are out of stock resilience to the indicator Dependence of the amount of 4,4-
methylenediphenyldiisocyanate

The breaking strength index of the studied samples is rubber, plastics for intended R-0.5 (razrivnaya machine) test using
an electromechanical device works take went and values was determined .

V.CONCLUSION

The above test methods through determined as it can be seen from the results, with the increase in the amount
of 4,4-methylenediphenyldiisocyanate, there is a decrease in the creep index and the level of hardness , it was found that
it leads to an increase in durability . The main reason for this is the increase of hydroxyl groups forming polyurethane
and diisocyanate groups in 4,4-methylenediphenyldiisocyanate by forming mutual bonds .

REFERENCES

1. Maik, VIadimir Zinovevich, Mikhail losifovich Kulak. "1znosostoykost polimernogo materiala stampov dlya hotechego tisneniya.” Trudy BGTU.
Series 4: Print-i media technology (2013): 19-22.

2. AF Shodiev, PhD student; B.F. Mukhiddinov, prof.; Kh.M. Vapoev, prof.; B.E. Yusupov, Mr. gl. engineer; F.J. Olikulov, assistant. (NMZ

NGMK, Navoi, Uzbekistan) usstroystvo dlya pererabotki othodov polyurethane Belorussky state technological university 31 January 12 February 2022
p.167-169

3. Nesterov, S.V., I.N. Bakirova, i Ya. D. Samuilov. "Thermic and thermooxidative destruction of polyurethanes: mechanical protection, factors of
influence and basic methods of increasing thermal stability. Obzor po materialam otechestvennyx and zarubejnyx publication.” Vestnik Kazan
Technological University (2011): 10-23.

4, Vaslyaev, A. A. "IZUCHENIE VLIYANIYA PENOSTABILIZATOROV NA SVOYSTVA ZESTKOGO PENOPOLIURETANA, NA
OSNOVE NIZKOMOLEKULYarNYX POLIOLOV." International scientific journal (2018): 268-26 9 .

5. Timakova K.A., Yu. T. Panov. GORYUChEST POLYURETANOVYX HERMETIKOV | METHOD IX OTSENKI. East European Scientific
Journal (2015): 131-135.

6. Nikitina.L.L., O. E. Gavrilova. "Polyurethane soles." Vestnik Kazan Technological University 22 (2011): 56-58.

Copyright to IJARSET www.ijarset.com 21949


http://www.ijarset.com/

IJARSET ISSN: 2350-0328
International Journal of AdvancedResearch in Science,
Engineering and Technology
Vol. 11, Issue 6, June 2024

7. Kiyomov Sh. N., Djalilov A. T. ADHESIVE EPOXYURETHANOVOGO POLYMERA PO METALLU //Universum: tekhnicheskie nauki. -
2020. - No. 9-2 (78).

8. AFShodiyev, BFMukhiddinov, Sh.N. Qiyamov RESEARCH OF VISCOSIMETRIC INDICATORS OF DILUTE SOLUTIONS OF
POLYEPHYRPOLIOL June 3, 2022. Ne-119-120 p .

9. Shodiyev A., Mukhiddinov B., Kiyomov S. EFFECT OF CHANGE OF POLYETHROPOLIOL AMOUNT ON THE PHYSICAL-
MECHANICAL PROPERTIES OF THERMOREACTIVE POLYURETHANE // Universum: teknicheskie nauki : elektron. nauchn. Journal. 2022.
10(103). URL: https://7universum.com/ru/tech/archive/item/14396 (data obrascheniya: 28.11.2022).

10. BECKER-WEYMANN, Klaus, Walter HENN, Michel FARLENDER. "SPOSOB POLUCHENIYA REAKTIVNYX POLIURETANOVYX
KOMPOSITSIY." (2010).

Copyright to IJARSET www.ijarset.com 21950


http://www.ijarset.com/

