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Abstract: Keyword

We implemented the process of producing a new Rib in three different Mould, Rib, Aluminum,
ways, and we selected the process that was the most affordable and = MDF (Medium Density
required the least labor, and we did it. The cost of production of mold = Fibreboard) and Steel
from raw material of MDF , The cost of production of mold from raw = materials, production,
material of Alumina, The cost of production of mold from raw material = quality

of Steel.

Introduction
Cast iron casting process Pig iron is produced in blast furnaces - huge structures, as high as
a ten-story building. After the ore is melted and impurities are removed, the cast iron is cast
into steel molds - molds. The resulting ingots (ingots) contain cast iron of a certain grade
and are ready for further processing. In foundries, various finished products are cast from
them. The main stages of the cast iron casting process:

Preparation of the model of the finished product

Making a casting mold

Melting of pig iron

Mold casting

Extraction of castings and their final processing

There are several methods for making models and preparing molds.[1-6]
It is necessary to plan its model for the production of ribs. We compared the economic
performance of this in 3 different ways and calculated which method could achieve the best
result at the lowest cost. The first method is made from MDF raw materials, Seconds
methods aluminum, third method iron and foam. Using the first method let us:

To do this, we need to make 34 squares of p - material density, a=500mm , b=450mm
from h=300mm thick MDF. 17 pieces for punch and 17pieces for matrix. 17pieces MDF is
pressing by heated each other, pressed, and dried in a pressed state for 2 days. All this cost
700000 Uzbek so’m. The mass of the material is determined by the formula

m=axbxhxp; (1)

Once the raw material for the mold is ready, it is sent for milling on a modern digital
machine to make of rib model.
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Fig.-1 MDF raw materials
This took a total of 18 hours for the matrix and a total of 17 hours for the punch. 200000
Uzbek so’m per hour were paid for digital devices. The total cost of production of mold
(stamping punch and former block) is 7 000 000 Uzbek so’m.

a) b)
Fig.-2 Casting mold from MDF
a) stamping punch b) former block

Once the stamp punch and matrix model molds are ready, they are filled with special sand
and a sand mold is made. Cast iron is poured into the finished sand mold.

In this process, we pay only for the number of rib, i.e. how many kg each of them is.

That is, the total weight of 100 ribs is measured and we divide by 100, resulting in one rib
weight.
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Fig.-3 Ready Rib by MDF mould
Calculation of a punch and a matrix made of aluminum.

For make mold of stumping punch and matrix out of non-ferrous metal aluminum, we
consider how much it will cost. We will need two compacted aluminum sheets of 500 mm
by 450 mm and a thickness of 300 mm.

We can say that the density of aluminum is 2.73 grams / mm?2.

Then one mold raw materials weight of 184.27 kg of aluminum was produced. At

present, the price of 1 kg of aluminum is 40,000 Uzbek so’m. One-mold raw materials cost
7 371 000 funds, and two cost 14 742 000 Uzbek so’m. This detail is the cost of raw
materials.
Then on the digital machine to the detail of milling . It takes 2 times longer to add milling
because the hardness level of aluminum on the machine is higher than that of MDF. It takes
70 hours. We charge 200,000 Uzbek so’m per hour. It costs 14 000 000 Uzbek so’m for 70
hours.

a) b)
Fig.-4 Casting mold from Aluminum
b) stamping punch b) former block
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Once the stamp punch and matrix model molds are ready, they are filled with special sand
and a sand mold is made. Cast iron is poured into the finished sand mold.

In this process, we pay only for the number of rib, i.e. how many kg each of them is.

That is, the total weight of 100 ribs is measured and we divide by 100, resulting in one rib
weight.

The cost of 1 piece of cast iron is ready for us for 10 000 so'ms. After sanding and sand
removal with the help of special equipment, one rib will cost 16 000 so'ms

Fig.-5 Ready Rib by Aluminiy mould

Puanson and the matrix are made of Steel and cast in foam to account for Rib.
Casting of cast iron according to burnt and smelted patterns.

A copy of the future product is made from a special material with the necessary allowances
for shrinkage and subsequent machining. Paraffin, stearin, wax, or mixtures thereof are
used for melted models, and for burnt ones, materials are used that burn in air or in an
oxygen environment with low smoke and dry residues (as professionals say - with low ash
content) [6]. Then, ceramic powders with a silicate binder are applied in several layers (up
to nineteen) to the resulting model - no matter whether it is burnt or melted, drying the
model after each layer is applied. As a result, a strong heat-resistant crust is formed around
the model, into which molten iron will then be poured. But before pouring, the model needs
to be deleted somehow [7]. If the model is melt able, then the crust together with the model
is transferred to a hot water bath, where the paraffin stearin substance, the melting point of
which is 61-75 ° C, melts and successfully leaves the crust. Burnt-out models are handled
differently - the mold is placed in an oven and kept for a long period at a high temperature
either in air or with oxygen supply - for a more complete and faster combustion of the
model (that's why the model is called burnt-out).
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To remove combustion products, the mold is blown with compressed air. If the environment
permits, the mold is allowed to cool to room temperature before pouring, and the ash
residues are washed out with a jet of water or blown out with air. But such a removal of dry
residues is not always possible: when cooling, a web of cracks may appear on the crust.
Various complex products (pumps, grates, wheels) are cast according to burnt or
investment models, where stamping is not possible, as well as artistic casting [8].

One way to produce ribs is to use foam as a raw material. Let us calculate the economic
value of this.

To do this, we first need a punch and a matrix mold to pour the foam. From it we pour
foam in the form of ribs, and then with the help of special sand we bury it and make a hole,
and from the hole we pour molten metal and get a coil. This is an effective but costly
method, as it requires a long labor and cost. We get a blank from the first iron. [9].

b)
Fig.-6 Casting mold from Steel
C) stamping punch b) former block
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For make mold of stumping punch and matrix out of steel, we consider how much it will
cost. We will need two compacted steel sheets of 500 mm by 450 mm and a thickness of
300 mm. [10].

We can say that the density of steel is 7.85 grams / mm?. Then one mold raw materials
weight of 529.88 kg of steel was produced. At present, the price of 1 kg of steel is 8000
Uzbek so’m. One-mold raw materials cost 4239000 funds, and two cost 8478000 Uzbek
so’m. This detail is the cost of raw materials. [11-12].

Table 1 Shows the costs of manufacturing punches and dies from various materials
and the cost of the manufactured ribs.

Name of mold Raw materials cost | CNC detail of milling One rib costs
cost
MDF 700 000 7 000 000 16 000
Alyuminiy 14 742 000 14 000 000 16 000
Steel penoplasdan 4239 000 28 000 000 20 000

Then on the digital machine to the detail of milling. It takes 2 times longer to add milling
because the hardness level of steel on the machine is higher than that of aluminum. It takes
140 hours. We charge 200,000 Uzbek so’m per hour. It costs 28 000 000Uzbek so’m for
140 hours.

The next process is to pour the foam into a mold, get a foam die model and take it to the
smelter. A foam rib model costs 5,000 soums, and when remitting metal, a total of 1 grate
costs 20,000 soums. The reason is that there is no need to give the grate to the grinding
process, because the grate comes out with high precision. [13].

30000000 28000000
25000000
20000000
14742000
15000000 14000000
8478000
10000000 7000000
5000000
700000 I
0 I
DF Aluminiy Steel

B raw material costs B CNC milling cost

Fig.-8 Statistical graphics of cost
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Conclusion

We implemented the process of producing a new Rib in three different ways, and we
selected the process that was the most affordable and required the least labor, and we did
it. That is, we designed a punch and matrix model from MDF and applied it to production.
During the implementation of these processes, we carried out the production of casting
metal into molten press sand for the production of punches and dies for ginneries, machine-
building enterprises.

The cost of production of mold from raw material of MDF (stamping punch and former
block) is - 700 000 Uzbek so’m plus CNC milling operation cost 7000 000 Uzbek so’m.
Total Cost for MDF mold 7700 000 Uzbek so’m. This mold for production small party
from 15000 to 20000 pieces rib for gin. The cost of 1 piece of cast iron is ready rib 10000
Uzbek so'ms. After sanding and sand removal with the help of special equipment, one rib
will cost 16000 Uzbek so’m.

The cost of production of mold from raw material of Alumina (stamping punch and former
block) is - 14 742 000 Uzbek so’m plus CNC milling operation cost 14 000 000 Uzbek
so’m. Total Cost for Alumina mold 28 742 000 Uzbek so’m. This mold for production
middle party from 30000 to 50000 pieces rib for gin.

The cost of production of mold from raw material of Steel (stamping punch and former
block) is - 8478 000 Uzbek so’m plus CNC milling operation cost 28 000 000 Uzbek
so’m. Total Cost for Steel mold 36 478 000 Uzbek so’m. This mold for production middle
party from 80000 to 100000 pieces rib for gin. The next process is to pour the foam into a
mold, get a foam die model and take it to the smelter. A foam rib model costs 5,000 Uzbek
so’m, and when remitting metal, a total of 1 grate costs 20,000 Uzbek so’m

References

1. Wang, Gh., Li, Yx. Development of new ductile iron with super-high thermal
conductivity and elongation. J. lron Steel Res. Int. 29, 462-473 (2022).
https://doi.org/10.1007/s42243-021-00581-7

2. Xi, Sp., Gao, XI., Liu, W. et al. Hot deformation behavior and processing map of low-
alloy offshore steel.J. Iron  Steel Res. Int.29,474-483 (2022).
https://doi.org/10.1007/s42243-021-00603-4

3. Ning, B., Wu, Hb., Niu, G. et al. Cold compression deformation method for reducing
residual stress and uniformizing micro-property in ferrite steel. J. lIron Steel Res.
Int. 29, 503-511 (2022). https://doi.org/10.1007/s42243-021-00563-9.

4. Shuhrat Mamatovich Azizov, Xamit Tursunovich Axmedhodjaev. The Optimal
Modeling of an Angular Position of Saw Cylinders in Single-Chamber Two Cylinders
Gin,” American Journal of Mechanical and Industrial Engineering Volume 1, Issue 3,
November 2016, Pages: 103-106. https://10.11648/j.ajmie.20160103.2

5. Wang, Yd., Zhang, Lf.,, Yang, W.et al. Effect of nozzle type on fluid flow,
solidification, and solute transport in mold with mold electromagnetic stirring. J. Iron
Steel Res. Int. 29, 237-246 (2022). https://doi.org/10.1007/s42243-021-00577-3

This work is published under CC BY-NC-ND 4.0


http://www.neojournals.com/
https://doi.org/10.1007/s42243-021-00581-7
https://doi.org/10.1007/s42243-021-00603-4
https://doi.org/10.1007/s42243-021-00563-9
https://10.0.45.128/j.ajmie.20160103.2
https://doi.org/10.1007/s42243-021-00577-3

Neo Scientific Peer Reviewed Journal
Volume 8, March. 2023 ISSN (E): 2949-7752
www.neojournals.com

10.

11.

12.

13.

14.

15.

16.

17.

Shuhrat Mamatovich Azizov, Xamit Tursunovich Axmedhodjaev. The Optimal
Modeling of an Angular Position of Saw Cylinders in Single-Chamber Two Cylinders
Gin,” American Journal of Mechanical and Industrial Engineering Volume 1, Issue 3,
November 2016, Pages: 103-106. https://10.11648/j.ajmie.20160103.21

Shuhrat Azizov, Muhammadaminhon Ibrohimov, Farhod Uzoqov and Mirshoroffiddin
Mirzakarimov "The modelling and introductions of new type ribs of lattice of the two
cylinder of gin". E3S Web Conf., 273 (2021) 07020
https://doi.org/10.1051/e3sconf/202127307020.

Jiang, Db., Zhang, Lf. & Wang, Yd. Effect of mold electromagnetic stirring on
solidification structure and solute segregation in continuous casting bloom. J. Iron
Steel Res. Int. 29, 124-131 (2022). https://doi.org/10.1007/s42243-021-00702-2
Merten, D.C., Hutt, MT. & Uygun, Y. Effect of slab width on choice of appropriate
casting speed in steel production.J. Iron Steel Res. Int.29,71-79 (2022).
https://doi.org/10.1007/s42243-021-00729-5

Azizov Shuhrat Mamatovich, Karimov Abdusamat “Definition of Increasing the Fibre
Capturing Surface of Saw Teeth of Cotton Ginning Machine through Mathematic
Modelling,” World Journal of Mechanics, Vol. 1 No. 3, 2011, pp. 122-126.
https://10.4236/wjm.2011.13017

Shuhrat Azizov, Farhod Uzogov, Mirshoroffiddin Mirzakarimov, Oybek Usmanov.
"Analysis of Namangan 77 cotton in production line with different saw gins for short
fiber yield". E3S Web Conf., 273 (2021) 07021
https://doi.org/10.1051/e3sconf/202127307021

Azizov Shuhrat Mamatovich. (2022) Calculation Energy of Efficiency New Ginning
Machine. Engineering, 14, 163-172. doi: 10.4236/eng.2022.144016

Azizov Shuhrat Mamatovich, Karimov Abdusamat, Peter Arras, “The Mathematical
Simulation of Brush Drums in a Dual Saw Cylinder Chamber Gin for the Purpose of
Increasing the Quantity of Captured Cotton Fiber from Saw,” World Journal of
Mechanics, Vol. 3 No. 1, 2013, pp. 58-61. https://doi.org/10.4236/wjm.2013.31004
Erkaboev U.I, Rakhimov R.G., Sayidov N.A. Influence of pressure on Landau levels
of electrons in the conductivity zone with the parabolic dispersion law // Euroasian
Journal of Semiconductors Science and Engineering. 2020. VVol.2., Iss.1.

Rakhimov R.G. Determination magnetic quantum effects in semiconductors at
different temperatures // VII MexayHapoiHOM Hay4HONIPAKTHUECKON KOH(pEpEHIIUN
«Science and Education: problems and innovations». 2021. pp.12-16.
https://elibrary.ru/item.asp?id=44685006

Gulyamov G, Erkaboev U.I., Rakhimov R.G., Sayidov N.A., Mirzaev J.1. Influence of
a strong magnetic field on Fermi energy oscillations in two-dimensional
semiconductor materials // Scientific Bulletin. Physical and Mathematical Research.
2021. Vol .3, Iss.1, pp.5-14

Erkaboev U.l., Sayidov N.A., Rakhimov R.G., Negmatov U.M. Simulation of the
temperature dependence of the quantum oscillations’ effects in 2D semiconductor

This work is published under CC BY-NC-ND 4.0


http://www.neojournals.com/
https://10.0.45.128/j.ajmie.20160103.21
https://doi.org/10.1051/e3sconf/202127307020
https://doi.org/10.1007/s42243-021-00702-2
https://doi.org/10.1007/s42243-021-00729-5
https://10.0.16.140/wjm.2011.13017
https://doi.org/10.1051/e3sconf/202127307021
https://doi.org/10.4236/eng.2022.144016
https://doi.org/10.4236/wjm.2013.31004
https://elibrary.ru/item.asp?id=44685006
https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr

Neo Scientific Peer Reviewed Journal
Volume 8, March. 2023 ISSN (E): 2949-7752
www.neojournals.com

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

materials // Euroasian Journal of Semiconductors Science and Engineering. 2021.
Vol.3,, Iss.1.

Gulyamov G., Erkaboev U.lL, Rakhimov R.G., Mirzaev J.I. On temperature
dependence of longitudinal electrical conductivity oscillations in narrow-gap
electronic semiconductors // Journal of Nano- and Electronic Physic. 2020. Vol.12,
Iss.3, Article ID 03012. https://doi.org/10.1142/S0217979220500526

Erkaboev U.l., Gulyamov G., Mirzaev J.l., Rakhimov R.G. Modeling on the
temperature dependence of the magnetic susceptibility and electrical conductivity
oscillations in narrow-gap semiconductors // International Journal of Modern Physics
B. 2020. Vol.34, Iss.7, Article ID
2050052.https://doi.org/10.1142/S0217979220500526

Erkaboev U.l., R.G.Rakhimov. Modeling of Shubnikov-de Haas oscillations in narrow
band gap semiconductors under the effect of temperature and microwave field //
Scientific Bulletin of Namangan State University. 2020. Vol.2, Iss.11. pp.27-35
Gulyamov G., Erkaboev U.l., Sayidov N.A., Rakhimov R.G. The influence of
temperature on magnetic quantum effects in semiconductor structures // Journal of
Applied Science and Engineering. 2020. Vol.23, 1ss.3, pp. 453-460.
https://doi.org/10.6180/jase.202009 23(3).0009

Erkaboev U.l., Gulyamov G., Mirzaev J.I., Rakhimov R.G., Sayidov N.A. Calculation
of the Fermi-Dirac Function Distribution in Two-Dimensional Semiconductor
Materials at High Temperatures and Weak Magnetic Fields // Nano. 2021. Vol.16,
Iss.9. Article ID 2150102.https://doi.org/10.1142/S1793292021501022

Erkaboev U.l., R.G.Rakhimov. Modeling the influence of temperature on electron
landau levels in semiconductors // Scientific Bulletin of Namangan State University.
2020. Vol.2, Iss.12. pp.36-42

Erkaboev U.1., Gulyamov G., Mirzaev J.1., Rakhimov R.G., Sayidov N.A. Calculation
of the Fermi-Dirac Function Distribution in Two-Dimensional Semiconductor
Materials at High Temperatures and Weak Magnetic Fields // Nano. 2021. Vol.16,
Iss.9, Article ID 2150102.https://doi.org/10.1142/S0217984921502936

Erkaboev U.l., Rakhimov R.G., Sayidov N.A. Mathematical modeling determination
coefficient of magneto-optical absorption in semiconductors in presence of external
pressure and temperature // Modern Physics Letters B.2021. VVol.35, Iss.17, Article ID
2150293. https://doi.org/10.1142/S0217984921502936

Erkaboev U.l., Rakhimov R.G., Mirzaev J.1., Sayidov N.A. The influence of external
factors on quantum magnetic effects in electronic semiconductor structures //
International Journal of Innovative Technology and Exploring Engineering. 2020.
Vol.9, Iss.5, pp. 1557-1563. https://www.ijitee.org/portfolio-item/e2613039520/
Erkaboev U.l., Rakhimov R.G., Sayidov N.A., Mirzaev J.I. Modeling the temperature
dependence of the density oscillation of energy states in two-dimensional electronic
gases under the impact of a longitudinal and transversal quantum magnetic fields //
Indian Journal of Physics. 2022. Vol.96, Iss.10, Article ID 02435.
https://doi.org/10.1007/s12648-022-02435-8

This work is published under CC BY-NC-ND 4.0


http://www.neojournals.com/
https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://doi.org/10.1142/S0217979220500526
https://doi.org/10.1142/S0217979220500526
https://www.scopus.com/authid/detail.uri?authorId=6602176343
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://doi.org/10.6180/jase.202009_23(3).0009
https://doi.org/10.1142/S1793292021501022
https://doi.org/10.1142/S0217984921502936
https://doi.org/10.1142/S0217984921502936
https://www.worldscientific.com/worldscinet/ijmpb
https://www.worldscientific.com/worldscinet/ijmpb
file:///C:/Users/RUSTAM/Desktop/Vol.9,%20Iss.5,%20pp.%201557-1563
https://www.ijitee.org/portfolio-item/e2613039520/
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://doi.org/10.1007/s12648-022-02435-8

Neo Scientific Peer Reviewed Journal
Volume 8, March. 2023 ISSN (E): 2949-7752
www.neojournals.com

28.

29.

30.

31.

Erkaboev U.l, Negmatov U.M., Rakhimov R.G., Mirzaev J.l., Sayidov N.A.
Influence of a quantizing magnetic field on the Fermi energy oscillations in two-
dimensional semiconductors // International Journal of Applied Science and
Engineering. 2022. Vol.19, Iss.2, Article ID 2021123.
Zhttps://doi.org/10.6703/1JASE.202206_19(2).004

Erkaboev U.l., Gulyamov G., Rakhimov R.G. A new method for determining the
bandgap in semiconductors in presence of external action taking into account lattice
vibrations // Indian Journal of Physics. 2022. Vol.96, 1ss.8, pp. 2359-2368.
https://doi.org/10.1007/s12648-021-02180-4

Erkaboev U.l., Rakhimov R.G., Azimova N.Y. Determination of oscillations of the
density of energy states in nanoscale semiconductor materials at different temperatures
and quantizing magnetic fields // Global Scientific Review. 2023. Vol.12, pp. 33-49.
http://scienticreview.com/index.php/gsr/article/view/156

Erkaboev U.l., Rakhimov R.G., Azimova N.Y. Influence of a quantizing magnetic
field on the Fermi energy oscillations in twodimensional semiconductors // Neo
Scientific Peer Reviewed Journal. 2023. Vol.7, pp. 35-50.
https://www.neojournals.com/index.php/nspj/article/view/131.

This work is published under CC BY-NC-ND 4.0


http://www.neojournals.com/
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57797621900
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://doi.org/10.6703/IJASE.202206_19(2).004
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=6602176343
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://doi.org/10.1007/s12648-021-02180-4
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57215841856
http://scienticreview.com/index.php/gsr/article/view/156
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.neojournals.com/index.php/nspj/article/view/131

