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Abstract: The article considers the force dependences during diamond ironing
at the beginning of movement with various mandrels, in contrast to a mandrel with a
rigid structure: a pneumatic mandrel and a pneumatic mandrel on springs.
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UCCJIEJOBAHUE CUJIOBBIX 3ABUCUMOCTEN ITPU AJIMA3ZHOM
I'IAJKKE

Aunnomauusn: B cmamve paccmompenul cunogvle 3a8UCUMOCMU NPU ATMA3HOU
VMIOJHCKe 8 Hauane OBUNCEHUSI C PA3IUYHBIMU ONPABKAMU, 8 OMAUYUE OM ONPABKU C
JHCECMKOU KOHCMPYKYUEU. NHEBMAMUUECKOU ONPABKOU U NHeBMAMU4eCcKol OnpasKou
HA NPYAHCUHAX.

Knioueevie cnosa: anmasnoe enasxcenue, nHesMamuyeckas Onpaska Ha
NPYIACUHAX, HCECMKASL ONPABKA, KATUOPOBAHUe, NHeBMAmu4ecKdas onpasKka, mpetue.

During diamond ironing of round profile parts, the ironing force can change and
change direction when different mandrels are used. When the direction of the force
changes, the friction against the surface changes, which affects tool wear. Diamond
ironing can be carried out both from the beginning of the movement of the part, and
during its movement.

As equipment for the experiment, we use a 1K62 screw-cutting lathe. For all
experiments, a synthetic diamond indenter with a radius of R1.5 mm was used. For
comparative experiments, a part of the rod made of 12X18H10T material was used for
external processing. The part is installed in the centers of the machine. To avoid radial
flapping, the outer surface of the part is machined. For internal processing, a part with
a hole made of D16T material is used. Instead of a tool holder, a three-component

A
WWW http://tadqiqotlar.uz/ 125 14-son_1-to’plam_May-2023



\‘74\\’/ TADQIQOTLAR jahon ilmiy — metodik jurnali

TADQIQOTLAR

5233A1 dynamometer from the Kistler company was installed, and various mandrels
with a diamond tip were fixed directly to it. The axis of the ironer must exactly coincide
with the axis of the centers of the machine. Industrial oil 1-20 is used for ironing with
cutting fluid. In the process of diamond ironing on a lathe, two movements are
distinguished: the rotation movement of the workpiece and the feed movement. All
changes in forces will be recorded on the computer.

The design features of the pneumatic mandrel should provide a constant ironing
force Ru even with a large swing surface, since the change in the volume of the bellows
Is small in relation to the volume of the receiver, therefore, the change in pressure in
the bellows and the ironing force are also small.

Measurement with a three-component dynamometer, to determine the required
pressing force, it is necessary to select the required pressure in the receiver. A screw
forced through the ball limits the travel of the bellows. The air system is checked for
air leaks.
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The radial force Py decreases slightly with time due to the deflating of the
pneumatic system. There was a change in the axial force Px, possibly due to the
overhang of the tool relative to the dynamometer in Fig. 1.

Force dependences of the ironing force at the beginning of a unidirectional
movement are carried out in the same way as with a rigid mandrel.

As a result of studying the formation of cracks on a pneumatic mandrel, it was
found that under force loading, the indenter often becomes warped.

The error is related to the design of the mandrel. No visual bending was observed
as this could have happened inside the hull.
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Rice. 3. Passing the injection point

On fig. 2 clearly shows the passage of injection site A. There is a change in the
direction of the ironing force. You can also visually observe the passage of injection
point 1 in Figure 3. In theory, there should be a constant pressing force on this mandrel,
but structurally, due to the friction force, a change in the radial force occurs.

The design of the mandrel includes a diamond indenter fixed in the bushing,
which, in turn, is rigidly fixed on a spring support. The spring support consists of four
flat springs reinforced with plates to prevent spring deflection and contact of the
movable part of the mandrel with its body. This support allows movement with a small
amplitude around the starting point: £ 3 mm. The ironing force is provided by a hollow
metal corrugation, i.e. pneumatic fur. Constant air pressure in the bellows provides a
constant pressing force of the working body of the mandrel to the surface of the
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workpiece. Constant pressure is achieved by multiplying the volume of air in the
receiver compared to the volume of air in the bellows, which makes it possible to avoid
significant changes in air pressure in the bellows by compressing the bellows and
reducing the volume of air. This should reduce the magnitude of the force element's
force fluctuations compared to the magnitude of the force generated by it. To control
the pressure in the system, a pressure gauge is installed on the receiver.

Rice. 4. Air spring mandrel installed on the machine with a receiver.

The deviation of the axial component of the force Px is a large overhang of the
tool. According to the tangential component Pz, we can say that the axis of the indenter
Is below the axis of the centers of the machine.

The measurement of force dependences of the ironing force at the beginning of
a unidirectional movement is carried out in the same way as with a rigid mandrel.
Measurements are made according to the following criteria: in the direction of
movement; at the degree of loading with forces of 100N, 200N and 300N; and the use
of lubricants. All data and graphs are presented in Appendix A and Tables 19-22.
Graphs are given for five times ironing. The coefficients of friction are given in table
2.5 where the load force is given as an approximation for the gradation, the exact force
Is shown in the graphs in the appendix.

The pneumatic spring mandrel allows ironing with a constant direction of the
force vector. From the graphs it can be seen that the radial component of the force Py
remains unchanged during the movement. The same happens with the friction force
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during the rotational movement of the tangential Pz and during the longitudinal

movement of the support of the axial force Px. The graph shows a crack starting at the

beginning of the movement. The change in the coefficient of friction from the ironing
force is more uniform, but differs from the direction of movement.
Literature.

1. Top6uno B.M. Anmasnas rnaxka. M., Mammunoctpoenue, 1972, c. 105

2. T'opron B.I'. TeopeTndeckuii aHamu3 AWHAMHUKA TPOIECCa aIMa3HOTO TIIAKEHUS
MOBEepXHOCTEH neraneit meromom (azoBoit 1wuiockoctu / B.I'. Toprom, B.II.
Kynuenos // Texnonorust Mammaoctpoenus. 2006. Ne 11, c. 18-21.

3. Vladimirovna D. L., Muhiddinovich Z. X. error in processing parts made of hard to
process alloys and its analysis //Galaxy International Interdisciplinary Research
Journal. —2021. — T. 9. — Ne. 11. — C. 322-326.

4. Khusniddinovna A. D., Muhiddinovich Z. X. investigation of automation of the
control unit of the turret head of the lathe //Galaxy International Interdisciplinary
Research Journal. —2021. — T. 9. — Ne. 11. — C. 346-350.

5. Nosimovich I. R., Muhiddinovich Z. X. modernization of the installation model in
order to be able to measure the deviation of the hole surface //Galaxy International
Interdisciplinary Research Journal. —2021. — T. 9. — Ne. 11. — C. 337-341.

6. Nosimovich I. R., Muhiddinovich Z. X. the possiblitiy of installing the satellite
device on the machine table //Galaxy International Interdisciplinary Research
Journal. —2021. — T. 9. — Ne. 11. — C. 327-331.

7. 3aitnueB X. M., PazzakoBa M. C. M3ydyenue mnoa0OpKd MHUKPOKOHTPOJIIEPOB
crankoB ¢ uny /PEDAGOGS jurnali. — 2023. — T. 31. — Ne. 1. - C. 123-127.

8. Ypuno H. ®., 3aithue X. M. ¢usuueckas monaenp mnporecca CKOIb3SIIEro
pesanust /PEDAGOGS jurnali. —2022. — T. 3. — Ne. 2. — C. 95-100.

9. bekon V. C. KBanToBO-xMMuueckue pacy€EThI 3aps10B
OJIMTOOTUIICHTPHUITOKCHUCHUIIAHA-KAK OCHOBA YCTOf/'I‘II/IBOCTPI MMPOMCIKYTOUHOTO H
nepexoIHoro coctossuui //Universum: xumus u o6uosorus. — 2020. — Ne. 11-1 (77).
— C. 78-80. URL.: https://7universum.com/ru/nature/archive/item/10846

10.PaxumoB ®. @., bekor VY. C. KBaHTOBO-XMMHUYECKHE pACUETHI 3apsJIOB

KPEMHHOPTAaHUYECKUX COSTUHEHUN-KaK OCHOBA YCTOWYMBOCTH MPOMEKYTOUHOTO
U [IePEeX0aHOro cocTosuuii //Universum: xumust u ounosorust. — 2022, — Ne. 5-2 (95).
— C. 47-50. URL.: https://7universum.com/ru/nature/archive/item/13614

11.bexoB V. C. O BHeapeHUU OE30TXOAHBIX TEXHOJOTHUA B KOXKEBEHHO-MEXOBOM
npoMbiiieHHoCTH //Universum: Texundeckue Hayku. — 2020. — Ne. 6-3 (75). — C.
0-11.

12.bexoB VY., Komupor XK. I'mapodoOHBIE CBOMCTBA MIACTHUIIMPOBAHHOTO THIICA

IMOJIYYCHOHO €  HCIIOJIb30OBAHUCM  OPraHHMYCCKOTO IIOJJMMEpa Ha  OCHOBC
denondopmansruaa //Zamonaviy dunyoda tabiiy fanlar: Nazariy va amaliy

A
WWW http://tadqiqotlar.uz/ 129 14-son_1-to’plam_May-2023


https://7universum.com/ru/nature/archive/item/10846
https://7universum.com/ru/nature/archive/item/13614

\‘74\\’/ TADQIQOTLAR jahon ilmiy — metodik jurnali

TADQIQOTLAR

izlanishlar. - 2022, - T. 1. - Ne. 25. - C. 23-26.
https://doi.org/10.5281/zenodo.7344600

13.bexoB Y. C. ®nyopeclieHTHbIE peaKIMi HUOOWS M TaHTajla C OpraHuYeCKUMU
pearedtamu //Universum: xumust U 6uosorus. — 2020. — Ne. 5 (71). — C. 47-49.
URL.: http://7universum.com/ru/ nature/archive/item/9350

14.bekos, Y. C. Biusaue crnoco0oB nepepadoTKH U BHEITHUX (DAKTOPOB Ha CBOICTBA

aucnepcHo-HanoHeHHbIX noaumepoB / Y. C. bekos // CoBpeMeHHbIE MaTepHAIBL,
TEXHUKA U TeXHOJIoruA : Marepuansl 3-ii MexxayHapoJHON HAyYHO-TTPAKTUYECKON
koH(pepenuuu, Kypck, 27 nekabps 2013 roga / OTBeTcTBEHHBIHN peaakTop ['opoxos
A.A.. — Kypck: 3akpbiToe akMOHEpHOE OOIIecTBO "YHHMBEpCUTETCKash KHUTA",
2013. - C. 88-90. — EDN SBFUXR.

15.bekoB, VY. C. M3ydyeHne TEXHOJIOTMYECKUX U (PU3UKO - MEXAHUYECKHUX CBOMICTB
MOJUMEPHBIX  KOMIIO3UIIMOHHBIX  MaTepHaioB, MOJY4YEHHBIX Ha OCHOBE
MOJIMOJEPUHOB U OTXOA0B HedTerazoBoil mpomsinuieHHOcTH / Y. C. beko //
NHHOBanuu B CTPOUTENLCTBE TJla3aMUd MOJOJABIX crHenuanucToB : COOpHHK
HAy4YHBIX TPYJA0B MeXIyHapoJaHOW HAyYHO-TEXHHUYECKOM KoH(pepeHiuu, Kypck,
0506 nexabpst 2014 roma / OtBeTcTBeHHBIM penakrop: [maapimkun A.O.. —
Kypck: 3akpbiToe akiionepHoe o0miecTBo "YHuBepcurerckas kaura", 2014. — C.
62-65. — EDN TGAMSJ.

16.Safarovich B. U. et al. Using sunlight to improve concrete quality //Science and
pedagogy in the modern world: problems and solutions. — 2023. — 1. 1. — Ne. 1.

17.®aroes U. U., bekoB V. C. dusznko-xumMuyeckass CTOMKOCTh M MEXaHHYCCKHC
CBOMCTBAa KOMIIOHOPOB C PEAKIIMOHHOCTIOCOOHBIMH HATOJHUTEISIMU B KUIKUX
arpeccuBHbIX cpenax //TeopeTudeckue 3HaHMSI—B MpakTHdeckue aena [Tekcr]:
COopuuk HayuHbix crarten. — C. 111.

18.Safarovich B. U., Khaidarovich K. Z. Type of creep deformations of cellular
concrete obtained by a non-autoclave method at low stresses //Horizon: Journal of
Humanity and Avrtificial Intelligence. — 2023. — T. 2. — Ne. 4. — C. 81-85.

19.bexoB V. C., Xaiimaporuu K. XK. ®usmko-mexaHmdeckas XapaKTEPUCTHKA
YIUIOTHUTENEH, MOJYyYEeHHBIX B pe3yJibTare nepepaboTKu BTOPUYHOTO OETOHA U
xene3oberona //Pedagogs jurnali. — 2023. — T. 31. — Ne. 2. — C. 51-56.

20.bexoB Y. C., Xa#mapoBnu K. K. O®uszuko-mexaHM4eckue CBOMNCTBA
IUTACTUIIMPOBAHHOTO THIICA TIOJIYYEHOT0 Ha OCHOBE (eHoIpopmanbrua //Principal
issues of scientific research and modern education. — 2022. — T. 1. — Ne. 8.
https://woconferences.com/index.php/pisrme/article/view/379

A
wWW http://tadgiqotlar.uz/ 130 14-son_1-to’plam_May-2023


https://doi.org/10.5281/zenodo.7344600
https://woconferences.com/index.php/pisrme/article/view/379

