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AHHOTQHHH. I[J'Iﬂ BBIABJICHHUA 3aBUCHUMOCTH H3MCHCHHA YACTOTHBIX XapaKTCPUCTHUK
TpyOOmpoBOIa OT CO3/]aBAEMOT0 B HEM JIaBJICHUS ObLI IPOBEIEHO MOJICIMPOBAHUE B PaCyETHO-
nporpammuom komiiekce ANSYS. B kauecTBe TpyOOIpoBoia UCIOIB30BAICS YIaCTOK TPYOBI
(mmuuoit 400 mMM) c ornoxkenuem (okcuma kpemHus 0,5 MM) M ¢ miarom HarpyxeHuUs

nasienus 1 Mlla.

KiaroueBble ciioBa: Tp}I6OHpOBOI[BI, OTJIOKCHHUA, COOCTBEHHBIE YaCTOTHI KOJ'I€63HPII>1,

ANSYS, HarpyxeHue JTaBICHUEM.

CHANGING THE FREQUENCIES OF THE PIPELINE DEPENDING
ON THE PRESSURE CREATED IN IT

Elena V. Garnyshova', Evgeniya V. Izmaylova?, Yuri V. Vankov®
123K SPEU, Kazan, Republic of Tatarstan
Lgarnyshova@mail.ru, 2evgeniya-izmailova@yandex.ru, *yvankov@mail.ru

Abstract. To identify the dependence of changes in the frequency characteristics of
the pipeline on the pressure created in it, modeling was carried out in the ANSY'S calculation
and software complex. A section of pipe (400 mm long) with deposition (0.5 mm silicon
oxide) and with a pressure loading step of 1 MPa was used as a pipeline.

The work was carried out within the framework of the state task Ne 075-03-2021-
175/Z.

Keywords: pipelines, deposits, natural oscillation frequencies, ANSYS, pressure
loading.

Jlnst  ompenenieHUs PeaibHOTO  COCTOSHUSL TPYOONpPOBOAOB U UX
JTagbHEHIIe paboTOCIIOCOOHOCTH HEOOXOAMM HX CBOCBPEMEHHBIH KOHTPOJIb
[1]. st momydeHuss JOCTOBEPHBIX PE3yJbTaTOB KOHTPOJS COCTOSIHHUS
TpyOONPOBOJOB MO aHAIM3y COOCTBEHHBIX YacTOT, HEOOXOIUMO YYUTHIBATH U
JABJICHUE TPAHCIIOPTHUPYEMOW Cpeapl, KOTOpPOE BIMSET Ha AaMIUTHTYIHO-
YaCTOTHYIO XapaKTEPUCTHKY TPyOOIpoBoOIa.

B nporpammuoii cpene ANSYS nns  uccienoBaHuss M3MEHEHUU
aMIUTUTYTHO-YaCTOTHBIX XapaKTePUCTUK TPyOOmpoBoAa OBUT CMOJEITUPOBaH
y4acToK unctor TpyOsl mmuHoi 400 MM u3 cTpykrypHOo#t cramm (Structural
Steel) [2], Buemmmum d = 159 wmwm, BHyrpennuM d = 151 MM, XKeCTKO
3allleMJICHHBIH ¢ 00enx cTopoH (Puc. 1).
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500,00 {mm)

Puc. 1. Yucras tpy6a

Jlalee Ha BHYTPEHHIOIO CTCHKY ydacTKa TpyObl ObLT m00aBieH Ciou
oTioxeHus: okcunga kpemaus 0,5 MM, U ompeneneHsl COOCTBEHHBIC YaCTOTHI
kosieOanuii TpyOsI [3-5] (Puc. 2).

Harpyswm pnaBnenmem 1 Mlla u mpoBenm aHamu3 CTPYKTypHO-
x)uakoctHoro B3aumoericteus B ANSYS (TotalDeformation) (Puc. 3).

400,00 (rrrri)

Puc. 2. Tpyba ¢ otioxeHuem Puc. 3. Tpy6a ¢ oTiioxxeHueM

0e3 HaBJIeHUs ¢ nasieueM 1 Mlla

B Tabmuiie 1 nmpuBeaeHBl HEKOTOPBIE TIOJyYCHHBIE COOCTBEHHBIE YaCTOTHI
KoJIeOaHui TpyObl TP PA3HBIX YCIOBUSX.

Tabmuma 1

Co6cTBeHHbIE YaCTOThI KoJIeOaHU TPpyObI IPU pa3HBIX YCIOBUAX

Ne YacToThl TPYOBI C OTIOKEHUEM YacToTsl TpyOBI C OTIOKEHUEM
MOJIbI 0e3 naBieHUs ¢ nasnenuem 1 Mlla
1 432,3 475,06
15 1219,4 1286,4
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25 2327,3 2516,6
50 3746,3 3855,7
75 5462,6 5769,1
100 7641,9 7949,5

[lomy4yeHHble pe3yapTaThl MOKa3ajld, YTO COOCTBEHHBIE YaCTOTHI
Koie0aHuil ydacTka TpyObl C OTJIOKEHHEM BO3pPACTAIOT MPU HATPY>KEHUU

JaBJICHUCM.
Pabota BemonHsAnack B pamkax roc. 3aganus Ne 075-03-2021-175/3.
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