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ABSTRACT

In modern mechanical engineering, the development of a technological process for
processing stamping forms on shaped surfaces remains the most important task of
today. Before processing the shaped surfaces, it will be necessary to study the working
surfaces of the stamping molds. This article describes methods for determining the
geometric parameters of the surface when processing stamping forms on shaped
surfaces, in particular, the drawing structures of the cutting zone of shaped surfaces,
the penetration of the cutter into the cutting zone and data on the conditions of editing
in the cutting zone.
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In the process of separate hardening treatment, the geometric parameters of the
contact zone are set at the first stage. When studying the geometry of the contact zone,
one basic contact parameter is usually determined, given that it is the main dominant
indicator that determines the results of a separate hardening treatment of surface
plastic deformation.

In the future, we can consider any body of rotation as a deforming element.

During the contact of the deforming element with the part, a change in the half-width
of the contact along its length is characterized. The maximum half-width and length
of the contact, the change in the depth of insertion of the deforming element along the
line of its maximum loading.

These geometric parameters determine the nature of the distribution of deformations
and stresses over the contact area. In turn, the resulting deformation forces and
directly depend on the geometric parameters of the deforming elements, the size and
type of the surface of the part.
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The geometric parameters of the contact area during separate hardening treatment in
many design dependencies refers to deforming elements having the simplest shape of
the working surface: a ball, a cylinder, a straight circular cone or a combination of
these surfaces. During processing, the resulting contact shape is an ellipse or
rectangle. Currently, there is no unified methodology for solving this problem, which
makes it difficult to conduct a comprehensive analysis of the obtained dependencies
and the problem of finding the optimal shape and size of deforming tools and
equipment that provide the best processing conditions in terms of simultaneously
ensuring the accepted criteria for performance and quality of the surface layer.

Thus, in order to analyze the influence of geometric parameters and technological
factors of processing, it is necessary to determine the mathematical relationship
between the design parameters of deforming elements and materials, the dimensions
of the workpiece and the technological factors of processing.

All the parameters of the contact zone listed above are determined through the law of
change of the contact along its length and the depth of insertion of the deforming
element along the line of maximum loading. In turn, they depend on the radius of the
workpiece, the shape and size of the deforming element.

The conducted studies have shown that the forming elements in surface plastic
deformation with an accuracy of up to several percent can be considered quite rigid.
They, in turn, simplify the development of a mathematical model, and do not require
consideration for the geometry of the contact. During the deformation processing, the
material of the part is solid and has no breaks.

The conducted studies have shown that the axes of the deforming rollers during
processing rotate relative to the axis of the part by the angle of insertion and self-
tightening. In order to create a teardrop-shaped contact shape, the self-tightening
angle helps to reduce axial forces by moving the deforming element along the v and n
o th line on the surface of the part.

Consider the deformation of a deforming element when it is compressed by two
opposite forces. The diameter of a cylindrical deforming element located between two
compressing faces, taking into account contact and general deformations, is
determined by the formula.

1— p? 2D,
AD = 4P 0,41 + In
nE P-D,
E

where P is the forces acting on the roller from opposite sides; u is the Poisson's ratio;
E is the modulus of elasticity; Bp is the diameter of the compressed cylinder
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Fig. 1 Features of deformation of two cylindrical bodies: a)-with elastic identical
properties of the bodies, b)-with elastic-plastic deformation of the part by a solid
deforming element

The calculation results are shown in the graphs (Fig. 1). The relative deformation of
the rollers does not depend much on the diameter, but only on the loading force and
does not exceed 3% when maximum values assigned in production conditions (up to
30 kN). Thus, the deforming element with surface plastic deformation can be assumed
to be sufficiently rigid and not take into account the change in its radius during
deformation.

To check the adequacy of the analytical solution, a computer simulation of the
compression of a cylindrical roller between two absolutely rigid plates was performed.
Ap818 was used for the software. The obtained simulation results are presented in Fig.
2.
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Fig. 2. Changes in the diameters of the rollers (D) (a) and their percentage (b) of the
deformation force and the result of computer modeling of a cylindrical roller using
ANSIS software, (c). The length of the roller Lp = 1t0mm; The deformation force 10
kN. The pressure plates are absolutely rigid.
As can be seen from the results obtained, the deformation of the roller is insignificant,
therefore, the deforming roller in analytical calculations can be taken almost rigid,
that is, when determining geometric parameters, its deformation can be ignored.
All parameters of the contact zone: maximum length, width, contact area, volume and
surface area are determined through the law of variation of the contact half-width
along its length.
To determine the parameters of the deforming elements and the relationship with the
geometric parameters of the contact zone can be solved on the basis of a direct and
inverse problem.
When solving a direct problem, the geometric parameters of the deforming element
are set as initial data.
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When solving the inverse problem, the shape and dimensions of the contact zone are
set. The necessity of the inverse problem lies in the fact that at first rational shape and
dimensions of the contact zone can be set, at which the required stress distribution
over the contact area and quality indicators of the surface layer are achieved, and then
according to these data, the transition to the choice of design parameters of the
deforming element and technological processing modes is carried out. Some
questions can be solved more simply and rationally only on the basis of the inverse
problem, for example, by setting the contact zone of the same size and shape, it is
possible to investigate the influence of the shape and size of the deforming elements,
the size and type of the surface to be treated on the deformation force.

When determining the parameters of the contact zone, and identifying the
correspondence between the static imprint of the deforming element and the imprint
that occurs when the deforming element is rolling along the elastic-deformable
surface. The conditions for the formation of the contact zone in both cases are
somewhat different and the relationship cannot be established through the
development of an appropriate mathematical model. It should be borne in mind that
the rolling process is referred to as static processes. It should be noted that for almost
the entire processing period, with the exception of the initial short-term and final time
intervals, the processing is stationary. Hence, it is possible to assume the constancy of
the contact parameters over the entire processing time, and when developing
dependencies for determining the parameters of the contact zone, consider the
contact instantaneous and embedded in the part. The difference between the contacts
during static indentation and rolling of the roller on the machined surface of the part
can be determined on the basis of experimental studies.

CONCLUSION

Analysis of the obtained expression shows that the larger the diameter of the first
insert and cutting tool, the higher the cutting depth parameter on the previously
untreated surface, and the larger the radius of the machined surface, the lower the
machining depth. The main task is to remove the deposit on the surface to be treated.
In this case, the cutting parameters of the cutting tool and the thickness of the layer
to be cut are important. When moving a cutting tool along a complex shaped surface,
it is necessary to establish the optimal movement of the machining trajectory in CAD
/ CAM / CAE systems. Because the parameters of the cutting part of the cutting tool
can be eaten, broken, the parameters of the cutting part can be changed during
processing along the trajectory. This in turn affects the surface quality of the surface
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being cut. In this paper, the capabilities of CAD / CAM / CAE systems were used in
machining the working part of stamp molds.

Literature

1.

Www

(1

Sh.N.Fayzimatov., Yu.Khusanov., A.M.Yakupov “Methods for Elimination of
Defects on the Surface of Parts in the Stamping Process” Design Engineering ISSN:
0011-9342 | Year 2021 Issue: 8 | Pages: 10027-10036.

Yu.Khusanov., A.M.Yakupov “Metoanl ycTpaneHus nedeKTOB Ha IOBEPXHOCTH
netayneir” SCIENTIFIC PROGRESS. VOLUME 3 | ISSUE 2 | 2022. ISSN:
2181-1601.

. AM.Yakupov “Metoapl ycrpaHeHHs ie)eKTOB Ha IIOBEPXHOCTU JeTajei’

SCIENTIFIC PROGRESS VOLUME 3 | ISSUE 2 | 2022. ISSN: 2181-1601.

. Sh.N.Fayzimatov., A.M.Yakupov “AHanu3 mnpo0JieMbl TEXHOJOTUYECKOTO

obecneueHusa  kKauvectBa  gertaseii  MammHS — MATERIALSHUNOSLIK,
MATERIALLAR OLISHNING INNOVATSION TEXNOLOGIYALARI VA
PAYVADLASH ISHLAB CHIQARISHNING DOLZARB MUAMMOLARI — 2022
19-HOs10p 482-483 Getrnap.

Sh.N.Fayzimatov., A.M.Yakupov “TakoMuialITHpWIraH TEKHCJIATAYHUHT
KoMOMHanusiamrad wmamuHazgaru wum skapaéan. MATERIALSHUNOSLIK,
MATERIALLAR OLISHNING INNOVATSION TEXNOLOGIYALARI VA
PAYVADLASH ISHLAB CHIQARISHNING DOLZARB MUAMMOLARI — 2022
19-HOs1I0p 483-484 GeTap.

III.H.®aiisumaroB., I'agpypoB A.M. Support of Software Projects at Local
Industrial Enterprises. International Journal of Advanced Research in Science,
Engineering and Technology Vol. 6, Issue 12, December 2019, 12320-12328 p.
[II.H.®aizumaros., ['adpypoB A.M. Investigation of the manufacturing process of
stamp forms in mechanical Engineering. International Journal of Advanced
Research in IT and Engineering Vol. 10, Issue 12, December 2021, ISSN: 2278-
6244 Impact Factor: 7.436 82-90 p.

Fadypos A.M., C.III.PaxmoHOB., A.A.Myca:xoHnoB. Study of the efficiency of
methods of reconstruction of shaped faces. International Journal of Advanced
Research in IT and Engineering Vol. 10, Issue 12, December 2021, ISSN: 2278-
6244 Impact Factor: 7.436 101-112 p.

III.H.®atizumaros., C.b.byarakos., 'agypoB A.M. Ways to increase stability of
stamps in improving working designs. Tashkent state Technical University named
after Islam Karimov, Technical Science and Innovation, Tashkent 2021,
N23(09)/2021., 263-267 .

Website:
https://wos.academiascience.org




) WEB OF SCIENTIST: INTERNATIONAL
>

[\ SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 12, Dec., 2022

10. [II.H.®ai3umaros., C.M.IOcymos., I'adpypoB A.M. Maxamnuii UIiadb-dyuKapHUIII

11.

12,

13.

14.

15.

16.

17.

18.

Www

(1

KOPXOHAJIapW/la aBTOMATJIAIITHPWITAH JOHMXasam Tusumiaapu. ®aproHa
MOJIUTEXHUKA UHCTUTYTHU « UIMu-TexHuka xkypHain» ®aplll maxcyc conu NO1.
Tom 24. 2021 ini, 52-56 6etap.

[I.H.®aizumaros., C.M.FOcynos., T'adbypoB A.M. ABTOMAaTJIalITAPUITAH
JIofmxasjam TuduMmiapugad oigasmanud Mypakkab o3aiu JAeTajiapra HUIILIOB
Oepuir ycy/utapu. ®aproHa IOJHTEXHUKA WHCTUTYTH «VIJIMUH-TEXHUKA
kypHasu» @aplIM maxcyc coru N21. Tom 24. 2021 i, 56-60 Getiap.
[II.H.®aitzumaroB., ['adbypoB A.M. P/Ib pacrroxiapuga Mypakkab cHUpTIapHU
Ky KOOpAWHATAIXU (pe3aysail camMapaopUTrHHU OIIUPHIN HCTUKOOJUIApH.
AHIMKOH MAIIIMHACO3JIUK HUHCTUTYTH «WMuii-texHuka KypHamu» AagMU
2020 WUWJI, 1-COH aBTyCT 37-43 OeTJiap.

[II.H.®aizumaroB., ['adypoB A.M. Improving the productivity of methods for
processing shaped surfaces. Hamanran MyXaHAUC/IHK-KYPHJIHIN VIHCTHUTYTH
«MexaHUKa Ba TEXHOJIOTHS WIMHUU XKypHUIHU» 2021 M. N22, 104-110 Getsiap.
[I1.H.®ai3umaros., 'adpypos A.M. The importance of CAD/CAM/CAE application
development. HamaHnran MyxaHaucauK-Kypwinuil WHeTUTyTH «MexaHHKa Ba
TEXHOJIOTH UMUK KypHaIH» 2021 it N22, 110-116 6eTiap.

Fagpypos A.M., C.III.PaxmoHOB., A.A.Myca:konoB. Automated design
systems in local manufacturing plants. INNOVATIVE
ACHIEVEMENTS IN SCIENCE 2021: a collection scientific works of the
International scientific conference (9th November, 2021) — Chelyabinsk, Russia :
"CESS", 2021. Part 3, Issue 1 — 105-112 p.

Fagypos A.M., C.III.PaxmoHOB., A.A.MycaxkonoB. Methods of processing of
complex surface parts using automated design systems. FORMATION OF
PSYCHOLOGY AND PEDAGOGY AS INTERDISCIPLINARY SCIENCES: a
collection scientific works of the International scientific conference (13 November,
2021). ISSUE 3 — 251-258 p.

Fagypos A.M., C.III.PaxmoHoB., A.A.Myca:xkoHoB. Equilibrium of general
processing error during mill machines on RDB machines according to cutting
modes. PEDAGOGICAL SCIENCES AND TEACHING METHODS: a collection
scientific works of the International scientific conference (15 November, 2021)-
Copenhagen:2021. ISSUE-7 — 422-427 p.

III.H.®atizumaros., 'apypoB A.M. The importance of using software projects.
@apll “Uxrugopsu Tanabanap, MarucTpaHT/IAp, JOKTOPAHT/IAp Ba MYCTaKUJI
nznanyBumiap’ Online MMmuii-amanuii 2020 A, 16-17-HOAOPS, 7-13 OeTsiap.

Website:
https://wos.academiascience.org




) WEB OF SCIENTIST: INTERNATIONAL
>

[\ SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 12, Dec., 2022

19. II1.H.®ai3umaros., 'adpypos A.M. Support of software projects at local industrial
enterprises. ®aplIN “Vkrumopsu Tajabansap, MarucTpaHT/Iap, JOKTOPaHT/Iap Ba
MycTakuI usynanyBumiaap” Online Mimuii-amanuii 2020 Wi, 16-17-HOSAOPS, 13-
26 OeTJ1ap.

20.II1.H.®aizumaroB., 'adpypoB A.M. Methodology of using software projects.
®apllM “Uxrtupopsu Tanabanap, MarucTpaHTIap, JOKTOPAHT/IAp Ba MYCTaKUJI
nsnanyBumiaap”’ Online Mmuii-amaiuii 2020 HuL. 16-17-HOSIOPb, 26-34 GeTiap.

21, [II.H.®aizumarosB., ['adypoB A.M. P/Ib gacrroxiapuza Mypakkab cHUpTIapHU
Kyl KoopAuHartanu (¢pesanam camapagopauruau — omupum.  Paplld
“Uktumopau Tanabanap, MarucTpaHTap, AOKTOPAHTJIAp Ba MYCTaKWI
nznanypumiap” Online Mmuii-amanuii 2020 Ui, 16-17-HOAOPS, 34-41 OeTiiap.

22 III.H.®aizumaroB., T'apypoB A.M. Kyn xoopaunatamu PJIb ¢dpesanamn
JacTroxjiapuja Mypakkad cupTapra HIUIOB Oepuil camMapajiop/IUTUHU
omupumt. ®aplI “Ukrugopau tamabanap, MarucTpaHT/Iap, JIOKTOPAHTIAp Ba
MycTakuiI usynanyBdmwiap” Online Mimuii-amanuii 2020 WL 16-17-HOSOPB, 41-
47 6etnap.

23. 'adpypoB A.M. MamHaco3/IMKa MypaKKab Iak/Iop 03a1apra MEXaHUK UIILIOB
OEpUITHUHT YHYMJAOPJUTHHHU oInupuil. HamaHraH MyXaHAUCIUK-KyPUJINII
WHCTUTYTH "MamrHaco3JInKIa WHHOBAIHAIAP, SHEPTUATEKAMKOD
TEXHOJIOTUSIAP Ba pecypciapjaH doipaaHUuIl camMapafiopJIUTUHN OUINPHUII"
MaB3ycyia XaJaKapo MHUKECAArd WIMHUU-aMaIui KOH(epeHIIus MaTepuauiapu
TyIIaMu 1-KkucM HamaHras maxpu 28-29 mail 2021 W 27-29 OeTJiap.

24. 111.H.®aizumaroB., ['adypoB A.M. Methods of processing on machine-building
shaped surfaces. Hamanrax MyXaHICITAK- Ky PUJTHIIT UHCTUTYTH
"MallHaCco3JINK/Ia WHHOBAIIUAIAD, OSHEPTUATEKAMKODP TEXHOJIOTHUAIAp Ba
pecypceiapzian holialaHuIn caMapaioPJIUTUHN OLIMPHUII MaB3ycuja XaaKapo
MUKECZATH WIMHU-aMaJuil KOH(epeHIUsA MaTephuajuilapu TYIJIaMH 1-KUCM
Hamanras maxpu 28-29 maii 2021 Ui 96-103 betap.

25. [II.H.®auzumaros., b.b. Markapumos., T'apypoB A.M. HWHHOBauMOHHbIE
TEXHOJIOTHHU JINThsA (JINThe MO ra3opUIUpPyeMbIM MOiesisiM). TOIIKeHT aaBJaT
TeXHUKa WHCTUTYTH "KylMakopyuK wuIuiad YHUKApHUII coxacuja pecypc Ba
DHEPTrusATeKaMKOP HWHHOBAIIMOH  TEXHOJOTHUsIap"  MaB3yCcHZla  XaJKapo
MUKECUIaTh WIMHUMN Ba UWIMUN-TEXHUK aH)KyMaH TONIIKeHT maxpu, 13-15 ampeJ,
2021 . 328-329 Getsiap.

26. lII.H.®aitzumaros., b.b. Matkapumos., 'apypoB A.M. TexHos0oTuu NOIyUYeHUA
MIEHOIIOJIUCTUPOJIbHBIX ~Moziesier. TOIKeHT [maBjaT TeXHUKA HWHCTUTYTHU

a9 AV a

Website:

2/ https://wos.academiascience.org




' WEB OF SCIENTIST: INTERNATIONAL
[\ SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 12, Dec., 2022
WHHOBAIIMOH TEXHOJIOTUSIAP" MaB3yCHZa XaJKapo MHKECUZIATH WJIMHHN Ba
WIMHAH-TEXHUK aHKyMaH TOINKEeHT Imaxpu, 13-15 ampes, 2021 Wl 360-361
oeTap.

27, [I1.H.®aitsumaros., 'apypoB A.M. The importance of automation in the design of
shaped surfaces. SCIENTIFIC-METHODICAL JOURNAL OF SCIENTIFIC
PROGRESS Volume 2, ISSUE 6, 2021 #in1. ISSN: 2181-1601.

28.T'adpypoB A.M., MycaxxoHoB A.A. Improving cost-effektiveness using optimal
methods of machining complex shaped surfaces on RDB machines. ®aprona
[Tosmurexauka HWHeTUTyTH “TeXHOJIOTHMK JKapa€HJIApDHU aBTOMATJ/IAIITHPHII
TU3UMJIADUHY HUIL1a0 YUKAPUIITHUHT PUBOXKJIAPUIIIATH YPHU Ba Bazudamapu”
PecnyOsirka niMui-aMaini aH»KyMaHHU 22-23 OKTa0pb 2021 Hu. 62-68 6eTiap

29.T'adpypoB A.M., MycaxxoHoB A.A. Improving cost-effektiveness using optimal
methods of machining complex shaped surfaces on RDB machines. ®aprona
[Momurexuuka HWHeTUTyTH “TeXHOJIOTHMK JKapa€HJIApHU aBTOMATJ/IAIITHPHII
TU3UMJIADUHU WILIA0 YMKAPHUITHUHT PUBOKJIAPUINJIATH YPHU Ba Basudamapu’
Pecry0yinka myiMuii-aMaIui aHKyMaHU 22-23 OKTaOpb 2021 WnI. 62-68 betsiap.

30.1I1.H.®an3umaros. 7K.A. AxyHoB., 'adpypo A.M. P/Ib dpesanam gacrroxjaapuaa
MypakKkab IIaKIop Io3ajlapra WIIUIOB OepHIll peXUMJIaAPUHH  xucobJiarl.
IJIEKTPOH XucoOJiam MalluHaJapu YYyH SApaTWirad MTacTypHUHT pacMUU
pyuxaTaaH yTkaswirauauru tyrupucuga I'yoxaoma N2 DGU 12871 25.08.2021
.

31. lII.H.@aitzumaToB. K.A. AxyHoB., TadpypoB A.M. Opesanain KapaeHu
rmapaMeTpJapyuHu  xucobsami. JJIEKTPOH XucoOJaml MalluHaJIapd — Y4YyH
sSpaTWITaH JIACTYPHUHT pacMUM pyUxaTAaH VTKa3WITaHJIUTU TYFUPUCH]IA
I'yBoxuoma N2 DGU 12872 25.08.2021 1.

32. Mamadjanov, A. M., & Sadirov, S. (2021). Analysis of design errors in mechanical
engineering. Scientific progress, 2(1), 1648-1654.

33.Makhamasadikovich, S. S. (2022). Control of Design Documentation. Eurasian
Scientific Herald, 9, 109-114.

34. Makhamasadikovich, S. S. (2022). Classification of Design Errors in Mechanical
Engineering. Eurasian Scientific Herald, 9, 103-108.

35. Sadirov, S. M. (2022). Modern measuring methods and equipments. Science and
Education, 3(11), 495-501.

Website:

Www

2/ https://wos.academiascience.org




