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HccnenoBanue TeXHOJIOrHYECKOr0 Mpouecca 00:;kMMa B
cepryecKy0 MaTPUILy U BBITSKKH cpepuuecKum
NMYaHCOHOM IIPH M3Ir0TOBJICHUH IOHHOH 4acTH
0aJ1JI0HOB BBICOKOI0 1aBJIEHUSI

© B.B. Crynnukos, C.A. EBciokoB
MI'TY um. H.D. baymana, Mocksa, 105005, Poccust

Hccenedosan mexnonocuueckuti npoyecc 004CUMa 8 chepuieckyio Mampuyy u GblmsicKu
chepuueckum nYaHCoOHOM Npu U320MOoGIeHUU OOHHOU Yacmu OALIOHO8 BbLCOKO20 0a8ie-
nust. Tlocmpoenwl sniopvl deghopmayuii 8 paziuuHbIX 4acmsx Ooemanu npu odxcume u
BLIMSIIICKE CheputecKum NYyaHCOHOM. YCMaHogneHo 3HaveHue pasHomoIuWuHHOCmu Ois
08YX  MEXHONO2UYeCKUxX  cnocobog  uzeomoenenus.  Ilposedeno  cpashnenue
IKCNEPUMEHMANLHBIX OAHHBIX C  DE3YIbIMAMamMu meopemuyeckux Uuccie008aHutl u
OaHHBIMU, NOTYYEHHbIMU 8 npocpammHom komniaekce ANSYS LS-DYNA.

Knrouesovie cnosa: svimsicka, 062icum, snopa 0ehpopmayutl, pasHomoIUUHHOCHb.

DKCMEepUMEHTAIBHBIC HCCIEOBAHUS TEXHOJOTUYECKOro IMporiecca
00xkuMa B cPepUIECKYI0 MATPUIYy U BBITSDKKH CEPUUECKUM ITyaHCOHOM
MIPU U3TOTOBJICHUM JTOHHOW YacTH 0ajuIOHOB BBICOKOTO JIABJICHHUS MPOBO-
JWINCh HAa CIIPOEKTUPOBAHHOM U M3rOTOBJICHHOW IITAMIIOBOM OCHACTKE B
MI'TY um. H.O. baymana. Yeprex M3roTaBaMBacMoN J1€Tanu MpeCcTaB-
JeH Ha puc. 1, matepuan AMr6bM, tonmuna 3arotoBku 1,85 mm.
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Puc. 1. Chepuueckas 3ariaymka TpyoompoBoaa

Ilenbro HccnenoBaHUs SBISUIOCH YCTAHOBICHHE Pa3iId4dds Pa3HOTOJ-
IIMHHOCTH JIeTajel, U3rOTOBIECHHBIX 00)KMMOM U BBITSKKOU C(EpUUeCKUM
MyaHCOHOM. [IJii 3TOro MOCTpOEHB! 3KCHEPUMEHTANbHbBIE SIIOPHI Jiedop-
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Manuil JUIs  JIBYX TEXHOJOTMYECKHX IPOIECCOB. OKCIEPUMEHTAIbHBIC
JAHHBIE CPAaBHUBAJIKNCH C JAHHBIMHU, TMOJYYEHHBIMH HPU MOJCTUPOBAHUU
nporeccoB B nporpaMMHbix koMmiuiekcax ANSYS LS-DYNA u AutoForm.
Taike HUCCIENOBaIOCh BIUSHHE METAJUIOIUIAKUPYIOMIMX — CMAa30YHBIX
MaTepuajoB Ha TEXHOJOTMUECKHE IPOIECChl O0KMMa U BBITSHKKH [1-3].
Pabora 6puta mpoBeneHa Ha kadenpe «TexHomorus oopaboTKH MaTepraIoBy
MI'TY um. H.D. baymana.

PesynbTathl uccnenoBaHuii — smiopsl aedopmanuii B pasiHuHBIX
YacTAX JEeTadd TMPH OOKUME U BBHITSHKKE CPEpUUYECKUM ITyaHCOHOM
MOKa3aHbl HAa puc. 2 u 3.

20,7 %

Puc. 2. Dmropa pedopmanuii mocie Puc. 3. Dmopa uctuHHBIX Jedopmanuii 1o
00’XMMa JJOHHOW YacTH 3arOTOBKU TOJIIMHE, BBITSHKKA CHEPHUUECKUM ITyaHCOHOM
(HaTypHBIH SKCIIEPUMEHT)

TakuMm 00pazoM, yCTaHOBJIEHO, YTO Pa3HOTONIUHHOCTD B JOHHOM 4Ya-
CTH THUILA IpU 00xkuMe Ha 12 % HIKe, 4YeM MPH BBITSKKE CHepuuecKuM
nmyaHcoHoM. [Ipu Tomumze ucxoaHoi 3arotoBku 1,85 MM gHMIIE, copMu-
POBaHHOE BBITSKKOM C(hepuuecKrM IyaHCOHOM, MMEET TONILIUHY 1,7 MM,
a nHuunle, chopmupoBaHHOE OO0XKUMOM B c(epUUYECKYI0 MAaTpHLly,
1,79 mm. D10 mo3Bossger 3koHOMUTH Oosee 10 % MmeTanna mpu U3roToB-
JIEHUU OAJUIOHOB BBICOKOTO JABJICHMS.

CpaBHEHHUE SKCIIEPUMEHTAIBHBIX JAHHBIX C JJAHHBIMH, TOJTYYEHHBIMU
B nporpaMMHoM Komiuiekce ANSYS LS-DYNA, noarsepkparor mpa-
BUJIBHOCTH BBIOPAHHBIX MOJEJIEH HCCIIe0BAHUS TOJNIIMHBI CTCHKH.

HaOnronaercst yJqOBIETBOPUTENBHAS CXOAMMOCTb SKCHEPUMEHTAIIb-
HBIX JAaHHBIX C pe3yJIbTaTAMU TEOPETUUECKUX UCCIICOBAHUI.
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Study of swaging process in a spherical array and exhaust
by spherical punch at manufacturing the bottom part of
high pressure cylinders

© V.V. Stupnikov, S.A. Evsyukov

Bauman Moscow State Technical University, Moscow, 105005, Russia

The article presents the results of investigation of the swaging process in a spherical ar-
ray and exhaust by spherical punch at manufacturing the bottom part of high pressure
cylinders. We have built diagrams of deformation in different parts at swaging and ex-
haust by spherical punch. Polythickness value is established for two technological ways
of manufacture. Comparison of the experimental data and the results of theoretical study
showed satisfactory convergence. Comparison of the experimental data and the one
obtained in the ANSYS LS-DYNA proved correctness of the chosen models to study the
wall thickness.

Keywords: exhaust, swaging, strain diagram, polythickness.
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