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ABSTRACT

In the crushing chamber, the crushing process of the waste constituents occurs as it moves from
the receiving hole to the outlet hole. As a result of the impact of the hammers and the return of
the plates and columns to the grate, the material moves under the influence of gravity as a
result of the collision of the components of the waste. The behavior of the waste organizers
depends on random factors such as the shape and size of the waste organizers, the physical
properties of the material, and the position of the waste organizers against the impact of the
hammer.

Keywords: paper and cardboard; food waste; metal (black and white); plastic; leather and
rubber; bottle; wood, waste, efficiency criteria.

INTRODUCTION
The amount of energy required to grind a material to a certain size depends on many factors
such as size, shape, relative position of the pieces, strength, brittleness, homogeneity of the
original material, its moisture content, the size of the working surface. rhinitis and condition
and other similar factors. Therefore, it is necessary to establish an analytical relationship
between energy consumption and grinding, which is only a general view of the physical and
mechanical properties of the grinding material and the results of the process.
The study of the energy intensity of the grinding process has been going on for a long time. In
1867, one of the first prof. P. Rittinger hypothesized that the work done by crushing the
material was proportional to the newly formed surface: A= KAF (1)
where K —the proportionality coefficient; AF —surface area.
This hypothesis is called the second law of scattering or the law of volumes.
The dimensions of the newly formed surface can be expressed in terms of the initial and final
dimensions of the crushed material, if the size of the average piece of material is not one piece
Q (m3) is equal to the Rittinger's law. D, The expressive formula is as follows.

A=K, (i-1)Q/ D 2)
It is very difficult to determine the proportionality coefficient between K the spent work and

the newly formed surface, which in itself reduces the practical significance of this formula.
In 1885, Professor F. Kick, based on a formula in the theory of elasticity, determined the
deformation of the work as follows.

A=cl,V I(2E) (3)
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where o, —the stress resulting from deformation; V —the volume of the deformable body; E —

elastic modulus.
According to the theory he raised, the energy required to uniformly change the shape of
geometrically similar and homogeneous bodies would be proportional to the size or mass of the
body.
Later, this hypothesis came to be known as the first law of scattering, or the law of surfaces.
Later, this hypothesis came to be known as the first law of scattering, or the law of surfaces.
It was later proved that Professor V.L. Kirpichev also proposed this connection in 1874, long
before F. Kick, based on the general law of similarity. Therefore, the second law of scattering is
called Kirpichev-Cook's law.
According to this law, D a piece of size is crushed

A=K,D?, (4)
where K, 1is the proportionality coefficient
If the material Dy, with the average size of the pieces Q (kg) enters the crumb, making the

appropriate changes, we obtain:

(5)

A=K, Qlg dDCB

CB

This formula represents the Kirpichev-Kik law.
Kirpichev-Kick's law determines the energy expended on the elastic deformation of a material,
does not take into account the newly formed surface, so this law is also valid because the main
energy spent on the deformation of the material during the grinding process. Rittinger's law
does not take into account the energy expended on elastic deformation, it is closer to the process
of grinding (flouring) and forms a new surface by intense friction.
In 1940, academician Rebinder proposed the formula for energy consumption in fracturing.

A=KAV +cAF, (6)
Here K,o —the proportionality coefficients are: AV —deformed volume; AF —newly formed

surface. There are no clear guidelines for the selection of the proportionality coefficient based
on the specific situation. In this regard, this formula is not widely used.

In 1949, F. Bond proposed another hypothesis as the third law of decay. According to this
hypothesis, the elementary work expended on grinding is proportional to the median growth
between the volume and the resulting surface:

dA = K d(\VF), (7)
where K;is the proportionality coefficient.

According to B. Klushantsev, the above assumptions should be considered not as a law, but as
an assumption, they are the practical results of the grinding process, and we must take into
account the wide range of properties and size of the finished product.

The bonding work on the bond is 2.5 times proportional to the diameter of the first piece. Thus,
Bond's hypothesis is considered to be proportional to the square and cube of the diameter of the
first piece between the Rittinger and Kirpichev-Kick hypotheses.

The formula for the Bond hypothesis is as follows:.
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K,QWi-1)/JD, (8)

In 1954, A. Rundqvist proposed a generalized formula that expresses that the elementary work
of crushing a piece of material is proportional to the elementary change in its size to some
extent.

dA, = Kd(D*™") , 9)
where K — the proportionality coefficient; (4-n) is an experimentally determined degree
indicator.
In this formula, nthe degree indicator is 2; 1.5; Assuming equal to 1, it is possible to formulate
the Rittinger, Bond, and Kirpichev-Kik hypotheses, respectively.
R. Rodin made an interesting energetic hypothesis, according to which the disruption of a piece
of rock with a straight spherical shape and isotropic properties consists of the following steps:
Occurrence of relevant and elastic deformation of the parts (Figure 2.1, section 0-1);
formation of a complex compression zone, its growth and formation until the appearance of
effective cracks (1-2 sections);
the appearance of effective cracks and its growth to critical dimensions (2-3 plots);
rapid enlargement of effective cracks (3-4 sections) and complete depletion of elastic energy
reserves until the crumbling part is completely destroyed.
For example, the work spent on compaction deformation shown in Figure 2.1 was about 80% of
the work spent on crushing hard limestone, and about 35% was spent on crushing medium-
strength limestone.
The proposed hypothesis can be described as follows: the work done in the unit deformation of
a piece of rock is proportional to the work done to form new surfaces, and the friction between
the formed surfaces is in the compression zone on all sides.

CONCLUSION
A careful analysis of the essence of the above hypotheses suggests that none of the hypotheses
in the theoretical determination of the spent energy gives a satisfactory result, even in short-
term cases, for example, in the laboratory it is difficult to determine the energy expended in
breaking a single piece of isotropic material. As many authors have pointed out, even new
hypotheses only complicate the calculation of the energy expended on scattering, despite
corrections and additions to the basic hypotheses under consideration.
If we take into account the nature of the primary anisotropic material, especially at the
boundary of a place, and the nature of the decomposition process, which depends on many
random conditions, then the information about all parameters of the process is not only complex
but impossible.
We conclude from the fact that solid household waste is not multi-component and homogeneous,
and in an anisotropic environment we can use these assumptions in initial calculations.
In determining the main parameters of the transmission, such as power, performance and
design technology, we take as a basis one of the main assumptions (Bond hypothesis) and enter
the parameters obtained through experimental studies to clarify it.

187



- = ,..—

; — '
GALAXY INTERNKTIONAL INTERDISCIPLINARY RESEARCH J m{NAL (GIIRJ )
-ISSN (E): 2347-6915

Vel. 10, Issue 1, Jan. (2022)

REFERENCES

1. Meronuka mcciieqOBaHUS CBOMCTB TBEPIBIX OBITOBBIX OTXOHOB. AKaleMHs KOMMYHAJILHOTO
xozaiicrea um. K. JI. ITardumosa. Mocksa. 2001.-175¢.

2. Kauuxos A.C., Benses I1.C., Ogmonsko B.I'., CokomoB M.B., Makees 11.B., Yrunusaiua u
rmepepaboTKa TBEPIBIX OBITOBBIX 0TX010B. TaM0608.2015.-188c.

3. 3.CamurapHble ImpaBuiaa cOOpa, XpaHEHWs, TPAHCIIOPTUPOBKU, OOE3BPEKUBAHUA U
yruimsanuu  TBepablx ObBIToBEIX oTxomoB(TBO) B ropomax Pecmy6mmrn Vabexmcras.
No0058.1996.-5¢.

4. Orabex AOmyxapumoBuu Mupsaes, IllaBrkatr CepaboBuu Typcynos // Teopermueckas
000cHOBaHUS Te(POPMUPOBAHHOIO COCTOSHUSA 000JIOUKH IINTAOIIET0 IIUINHIPA TIPS IUILHBIX
mamuH // Oriental renaissance: Innovative, educational, natural and social sciences // 2021.
1092-1103 https://cyberleninka.ru/article/n/teoreticheskaya-obosnovaniya deformiro
vannogo -sostoyaniya-obolochki-pitayuschego-tsilindra-pryadilnyh-mashin

5. T Khankelov, S Tursunov, Z Maksudov // Domestic Solid Waste Crusher // International
Journal of Psychological Rehabilitation 24 (issue 07), 8090-8096 psychosocial.com/article-
category/issue https://www.psychosocial.com/article/PR270784/18957/

6. Tavbay Khankelov!, Zokir Maksudov!*, Nafisa Mukhamedoval and Shavkat Tursunov? //
Crushing and screening complex for the production of compost from organic components of
municipal solid waste // Interaction of Materials Resistance Science With Other General-
Military  Disciplines In  Engineering Specialties // 2021. https:!//www.e3s-
conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_con
mechydro2021_01026.html

7. Oliya Nurova Salomovnal, Asror Nazarov Allanazarovich2, Tursunov Shavkat Serabovich //
Interaction of Materials Resistance Science With Other General-Military Disciplines In
Engineering Specialties // https://www.annalsofrscb.ro/index.php/journal/article/view/5911

8. A.Nazarov and others. Methods for Conducting a Course Project on Machine Parts / TEST
INGineering management. / May — June 2020. ISSN: 0193-4120 Pages No. 26595 — 26598.
https://ejmem.com/article_3873.html

9. Nazarov A. A. Principles of education that develop an innovative approach to engineering
professional activities. / European Journal of Research and Reflection in Educational
Sciences. Vo0l.8No0.8,2020 ISSN 2056-5852. / https!//www.idpublications.org/wp-
content/uploads/2020/07/Full-Paper PRINCIPLES- OF- EDUCATION- THAT- DEVELOP-AN
INNOVATIVE APPROACH-TO-ENGINEERING-PROFESSIONAL.pdf.

10.Nazarov Asror Allanazarovich, Raximov Jura Suyunovich, Radjabov Mansur Rustamovich,
Tursunov Shavkat Serabovich, Sharipov Shuhrat Pulatovich / COMPLETION OF THE COURSE
PROJECT ON THE SUBJECT " MACHINE DETAILS" / Vol. 12 No. 10 (2021) //
https://[www.tojqi.net/index.php/journal/article/view/7407

11.Abdimuminov  Erkin  Fayziyevich = Nazarov  Asror  Allanazarovich  Quziyev
NodirMurodullayevich Tursunov Shavkat Serabovich Mustapaqulov Sodiq Ungiboyevich
Hamroyeva Lola Shaykulovna / The Theory of the Development of Innovative Engineering
Activities // ISSN: 0011-9342 | Year 2021 Issue: 9 | Pages: 5872- 5878 //
http://thedesignengineering.com/index.php/DE/article/view/7632.

188


https://cyberleninka.ru/article/n/teoreticheskaya-obosnovaniya
javascript:void(0)
https://www.psychosocial.com/article/PR270784/18957/
https://www.e3s-conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_conmechydro2021_01026.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_conmechydro2021_01026.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2021/40/e3sconf_conmechydro2021_01026/e3sconf_conmechydro2021_01026.html
https://www.annalsofrscb.ro/index.php/journal/article/view/5911
https://ejmcm.com/article_3873.html
https://www.idpublications.org/wp-content/uploads/2020/07/Full-Paper%20PRINCIPLES-%20OF-%20EDUCATION-%20THAT-%20DEVELOP-AN%20INNOVATIVE%20APPROACH-TO-ENGINEERING-PROFESSIONAL.pdf
https://www.idpublications.org/wp-content/uploads/2020/07/Full-Paper%20PRINCIPLES-%20OF-%20EDUCATION-%20THAT-%20DEVELOP-AN%20INNOVATIVE%20APPROACH-TO-ENGINEERING-PROFESSIONAL.pdf
https://www.idpublications.org/wp-content/uploads/2020/07/Full-Paper%20PRINCIPLES-%20OF-%20EDUCATION-%20THAT-%20DEVELOP-AN%20INNOVATIVE%20APPROACH-TO-ENGINEERING-PROFESSIONAL.pdf
https://www.tojqi.net/index.php/journal/issue/view/52
https://www.tojqi.net/index.php/journal/article/view/7407
http://thedesignengineering.com/index.php/DE/article/view/7632

