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Abstract: The use of a new method of detecting layer titration during the drilling of polymer
composite materials makes it possible to know in advance the appearance of defects in the holes
and received possible treatment. The area of damaged areas around the hole can be determined in
different ways. The use of modern RDB machines when drilling holes allows you to change the
cutting tool to a similar diameter and continue processing when drilling a single hole.
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Introduction.

Mechanical processing of polymer composite materials (PKM) has a number of specific features
determined by the uniqueness of their structure and properties. Composites made of metal have
anisotropy with specific properties [1]. The alternation of binder and metal layers affects the
periodic change of the mechanical and thermophysical properties of the material, as well as its
processing properties during the pushing movement of the tool. When developing a technological
operation, it is recommended to take into account the processing in relation to the durability of
PCM. It provides up to 20% saving of electricity.

Controlling the roughness of the processed composite surface in production conditions is a more
complicated process than that of metals. Due to the special polymer structure, there are no
comparison samples of surface roughness for composites. In this regard, quality control of the
processed surface is carried out using measuring devices.

The tool must be sharp for processing layered compositions. The slag sticking to the drill leads to
breakage of the cutting tool and the appearance of cracks, as a result of which movement of the
machined surface occurs. The quality of the holes decreases, the height parameters increase the
roughness of the surface, cracks are formed at the exits of the drill [3].

An increase in the processing route reduces the efficiency of operations and increases the working
time of the machine, as a result of which the technological cost increases. Surface roughness is
more affected by feed from machining modes than cutting speed. An increase in the amount of
thrust leads to an increase in axial shear force, under the influence of which unsheared layers of
the composite appear. (Picturel)
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Picturel. Occurrence of surface irritation

The following are the methods of control of cracking in the processing technology of polymer
composite materials (Picture 2)

A scanning electron microscope was used to determine the diameter of the maximum damaged
area around the hole (Picturee 3). The value of titration was calculated by:

F,=-ma 3], (1)

D

Here, Fd is the value of friction, Dmax is the maximum damaged diameter around the hole, and D
is the nominal hole diameter.

FR = Rmax —R 2
According to the figure, the accuracy of the holes was defined as the accuracy in each layer.

The diameter of the hole in the PKM layer, which has a coefficient of thermal expansion close to
zero, exceeds the nominal size by 5 pm after processing [4].

Fig. 2. The scheme of determining the dimensions of the crack according to the ratio of
diameters

The area of damaged areas around the hole can be determined in different ways. Samples of the
cleaned holes can be preserved in a chemical medium and the following image can be obtained
through X-rays.

41 | Page



o0
Pioneer: Journal of Advanced Research and Scientific Progress (JARSP) -
Volume: 02 Issue: 11 | 2023  ISSN: 2751-7551

http://innosci.org E br

@ region s =101x|

Figure 3. Detection of cysts by radiography
The area of the gray hole in the picture is the area of the white color.

The DRAT size of the hole circumference is defined as the ratio of the maximum damaged area
around the hole DMAR to the nominal area of the hole Aave:

Drrar
Dpar = A‘;’ (3)
Fri

The area of delicacy can be determined by expressing it as a percentage of the nominal area of the
hole.

DF — 2aeizfnom » 100% (4)

Anom
where DF is the percentage of shrinkage, Adel is the area of the damaged area around the hole,
Anom is the nominal area of the hole.

Methods for determining the value of Fda sets were used by Durao. The applied formula takes into
account the maximum damaged diameter around the hole and this area (5).
__ Dmax Amax
Foa = a2+ p22 ©
where Dmax and Amax are the maximum diameter and area of the bundles around the hole; D, A

- nominal diameter and area of the hole; a, b are significant parameters of each relationship (o +
=1).
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Figure 4. The scheme of detection of Figure 5. Scheme of measurement of
titrations processed holes

The analysis of the cases showed that the geometry of processing the holes in carbon fiber
products is accompanied by the formation of a crack that does not have a regular shape. In this
case, it is recommended to use expressions (3) - (4) taking into account the area of defective areas
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to achieve the correct result. According to the figure, the accuracy of the holes was defined as the
accuracy in each layer.

Conclusion

The use of a new method of determining the thickness of the layer during drilling of polymer
composite materials made it possible to predict the appearance of defects in the holes and prevent
possible problems. The area of damaged areas around the hole can be determined in different
ways. The use of modern RDB machines during drilling made it possible to change the cutting
tool to a similar diameter during drilling of a single hole and continue processing.

References

1.

10.

11.

Ho6parumona, 3. K. K., Xammamosa, H. C. K., Ymypkynos, I1I. X. V., & Cabupos, . P. V.
(2022). IloaroToBKa MUTHEBOW BOJABI M3 MAJIOMOIIHBIX MOBEPXHOCTHBIX BOJIOMCTOYHHKOB.
Central Asian Research Journal for Interdisciplinary Studies (CARJIS), 2(Special Issue 4), 77-
83.

OBIDOV J., UMURQULOV S. O ‘ZBEKISTON YASHIL IQTISODIYOT SOHASIDA
ISLOHOTLARNI AMALGA OSHIRISHDA MUQOBIL ENERGIYA MANBALARINING
O ‘RNI VA AHAMIYATI //Bulletin of Contemporary Studies. — 2023. — T. 1. — Ne. 3. — C.
15-18.

Abdukarimov, B.A., Tillaboyeva F. Sh, va A.T.A’zamjonov. «QUYOSH SUV ISITISH
KOLLEKTOR ISILIK QUVURLARIDAGI GIDRAVLIK JARAYONLARNI
HISOBLASH». Ekonomi va sotsium 4-1 (107) (2023): 4-10.

gizi Tillaboyeva, F. S. (2023). QUYOSHLI SUV ISITGICH KOLLEKTORLARINING
ISSIQLIK ALMASHINUVI HISOBI. GOLDEN BRAIN, 1(31), 156-162.

gizi Tillaboyeva, F. S. (2022). QUYOSH KOLLEKTORLARIL QUYOSH
KOLLEKTORLARINING TURLARI VA  KOMPONENTLARI. INTERNATIONAL
CONFERENCE ON LEARNING AND TEACHING, 1(6), 255-258.

Abdulkhaev, Z., Abdujalilova, S., & Abumalikov, R. (2023). CONTROL OF HEAT
TRANSFER ABILITY OF RADIATORS USING THERMOVALVE. Journal of
Construction and Engineering Technology, 1(1).

Erkinjonovich, A. Z., Abdujalilova, S. S., Aminjonovna, A. I., Abdulazizovna, M. N., &
Botyrjonovna, Y. A. (2023). Fire Prevention Using an Automatic Shut-of Valve. CENTRAL
ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES, 4(8), 91-
94.

Abdujalilova, S. S.,, & Zukhridinovna, R. S. (2023). MEASURING WATER
CONSUMPTION IN FITTINGS. CENTRAL ASIAN JOURNAL OF MATHEMATICAL
THEORY AND COMPUTER SCIENCES, 4(5), 29-33.

1 Nurmuhammad, X. (2022). HYDRAULIC IMPACT IN HYDRO SYSTEMS AND ITS
CAUSES. CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER
SCIENCES, 3(12), 159-164.

Ishankulovich, K. S., & Akramovna, U. N. (2021). Simulation of the Lift of Two Sequential
Gate Valves of the Karkidon Reservoir. Middle European Scientific Bulletin, 18, 148-156.

Ishankulovich, K. S. (2022). Modeling The Rotation Of A Turbulent Flow With A Variable
Radius. International Journal of Progressive Sciences and Technologies, 31(2), 388-395.

43 | Page



Pioneer: Journal of Advanced Research and Scientific Progress (JARSP)

ofr0

Volume: 02 Issue: 11 | 2023  ISSN: 2751-7551
http://innosci.org Ebr

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

O‘tbosarov, S. H., & Xusanov, N. (2022). ASSEMBLY OF STRUCTURES AND WATER
DIVIDERS. Science and innovation, 1(A7), 780-784.

Mo’minov, O. A., & O’tbosarov Sh, R. Type of heating radiators, principles of operation and
theoretical analysis of their technical and economic characteristics. JournalNX, 7(05), 299-
303.

Bekzod, A. (2020). Relevance of use of solar energy and optimization of operating parameters
of new solar heaters for effective use of solar energy. 1JAR, 6(6), 16-20.

Mo'minov, O. A., Abdukarimov, B. A., & O'tbosarov, S. R. (2021). Improving support for the
process of the thermal convection process by installing reflective panels in existing radiators in
places and theoretical analysis. In Hayxa u unnosayuu ¢ cmpoumenvcmse (pp. 47-50).

Abdukarimov, B., O'tbosarov, S., & Abdurazakov, A. (2021). Investigation of the use of new
solar air heaters for drying agricultural products. In E3S Web of Conferences (Vol. 264). EDP
Sciences.

Abdukarimov, B. A., O’tbosarov, S. R., & Tursunaliyev, M. M. (2014). Increasing
Performance Efficiency by Investigating the Surface of the Solar Air Heater Collector. NM
Safarov and A. Alinazarov. Use of environmentally friendly energy sources.

Xynatikyno, C. W., KXopmmues, Y. T., Caitmmes, O. U., & VYtbocapos, I. P. (2022).
MOJIEJIMPOBAHUA 3AHAYM TYPBYJIEHTHOI'O TEYUEHHMSA CMECHU BA3KHUX
)KUJKOCTEU. BARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY
JURNALL, 2(1), 405-410.

Oramb6epaues, O. III., Xammamos, A., V36exos, K., PaXMOHKYJ'IOl?.a, C., & Xamunos, H.
(2022). HACOC CTAHIUUACHUHUHIT UIIJAII XXAPAEHMHU  OIITUMAJL
BOIIKAPUIL AJITOPUTMMW. Espasutickuti sxcypran akademuueckux uccieoosanuil, 2(11),
94-99.

Solijonov, MV (2022). QUYOSH ENERGIYAsidan FOYDALANGAN YANGI QOYISH
HAVO ISITISH PARAMETRLARINI ISHLAB CHIQISH PARAMETRLARINI
OPTIMLAYTIRISh. MATEMATIK NAZARIYA VA INFORMATYA FANLARI MARKAZIY
ASIAN JURNALI , 3 (12), 190-197.

Abdukarimov, BA, Solijonov, MV, & Abdumalikov, RR (2023). AN'VANSIY VA QAYTA
OLiladigan ENERGIYA MANBALARI ASOSIDA ISHLAB CHIQISH ISILIK
TA'MINLANISH TIZIMLARINI TADQIQOT. OLTIN MIYA , 1 (1), 253-255.

Abdukarimov, A., Solijonov, M., & Abduxamidov, A. (2022). QUYOSH ENERGIYASIDAN
FOYDALANISHDA YANGI SOLAR HAVO ISITISHLARNING ISHLATILISH
PARAMETRLARINI OPTIMLAYTIRISh. Fan va innovatsiyalar , 1 (A8), 815-823.

Umurzakova, M. A., Usmanov, M. A., & Rakhimov, M. N. (2021). ANALOGY REYNOLDS
PRI TECHENIYAX AND DIFFUZORNO-CONFUZORNYX KANALAX. Economics and
society , (3-2 (82)), 479-486.

Abbasov, Y., & Usmanov, M. (2022). CALCULATION OF THEIR POWER AND
HEATING SURFACE IN IMPROVING THE EFFICIENCY OF AIR HEATING
SYSTEMS. Science and innovation , 1 (A7), 738-743.

Abbasov, YS, Abdukarimov, BA, & Ugli Usmanov, MA (2022). Optimization of Working
Parameters of Colorifiers used in Heat Supply Systems. Central Asian Journal of Theoretical
and Applied Science , 3 (6), 399-406.

44 | Page



Pioneer: Journal of Advanced Research and Scientific Progress (JARSP)

ofr0

Volume: 02 Issue: 11 | 2023  ISSN: 2751-7551
http://innosci.org Ebr

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Maksudov, RI, Dehkanov, SS, & Usmanov, MA (2023). THERMAL INSULATION
MATERIALS AND DETERMINATION OF THEIR OPTIMAL THICKNESS. Economics
and society , (4-1 (107)), 151-157.

Abbasov , Y. _S., & ugli Usmanov , M. _ A. _ (2022). Design of an Effective Heating
System for Residential and Public Buildings. Central Asian Journal of Theoretical and
Applied Science , 3 (5), 341-346 .

Madaliyev , E. , Makhsitalayev , B. , & Rustamova , K. (2022). IMPROVEMENT OF
SEWAGE FLATS. Science and innovation , 1 (A7), 796-801.

Madaliyev, E., & Maksitaliyev , B. (2022). A NEW WAY OF GETTING ELECTRICITY.
Science oath innovation , 1 (A7), 790-795.

Mo'minov, O. A., Abdukarimov, B. A., & O'tbosarov, S. R. (2021). Improving support for the
process of the thermal convection process by installing reflective panels in existing radiators in
places and theoretical analysis. In Hayxa u unnosayuu ¢ cmpoumenscmse (pp. 47-50).

Ab6naykapumos, b. A., Mymunos, O. A., & Yt6ocapos, L. P. (2020). Ontumuzamus padounx
MapaMeTpoB  IUIOCKOTO  COJIHEYHOTO  BO3AYIIHOro oborpesarens. In Ilpuopumemmsie
HANpasienuss UHHOBAYUOHHOU OessmenvHocmu 8 npomviuinennocmu (pp. 8-11)

Mo’minov, O. A., & O’tbosarov Sh, R. Type of heating radiators, principles of operation and
theoretical analysis of their technical and economic characteristics. JournalNX, 7(05), 299-
303.

Muminov, O., & Maksudov, R. (2022). HIDROTECHNICS PREVENT VIBRATIONS THAT
OCCUR IN CONSTRUCTIONS. Science and innovation, 1(A7), 762-766.

Muminov, O. (2022). TYPES OF CAVITATION, CAUSING VIBRATION IN
ENGINEERING AND WATER SUPPLY SYSTEMS. Science and innovation, 1(A7), 732-
737.

Abdullayev, B. X., & Rahmankulov, S. A. (2021). Modeling Aeration in High Pressure
Hydraulic Circulation. Central Asian Journal of Theoretical and Applied Science, 2(12), 127-
136.

Madaliev, M. E. U., Rakhmankulov, S. A., & Tursunaliev, M. M. U. (2021). Comparison of
Finite-Difference Schemes for the Burgers Problem. Middle European Scientific Bulletin, 18,
76-83.

Abdullayev, B. X., & Rahmankulov, S. A. (2021). Movement of Variable Flow Flux Along
the Path in a Closed Inclined Pipeline. Central Asian Journal of Theoretical and Applied
Science, 2(12), 120-126..

Rakhmankulov, A. (2022). TUJAPABJIMYECKUE ITAPAMETPBLI TIOTOKA BO/Ibl B
BOPOJIE C HECTAIIMOHAPHBIM JIHOM. Science and innovation, 1(A7), 820-826.

Rakhmankulov, A. (2022). TUAPABJIMYECKUE ITAPAMETPHI IIOTOKA BO/Ibl B
BOPOJIE C HECTALIMOHAPHBIM JIHOM. Science and innovation, 1(A7), 820-826.

45 | Page



