lNaH4yeHko B.€., MeyeHrok [.A. lpo o0epxxaHHsI MOYHUX allbmepHamueHUX Yacoeux eidpiskie
KomMymauyii duckpemHo-nepioOu4YyHUX cuzHarsnie

BarnpornoHoeaHO HOBE MeXHIYHe PilueHHS KIacuyHoi npobremMu menesisiliHo2o OHnalH-eupobHuUymea
asmomamu4Ho20 o00epXXKaHHS MOYHUX anbmepHamu8HUX Yaco8ux eiOpisKie pe3yrbmamie komymauil ouc-
KpemHo-riepioduyHux cueHanie. Komymauis OeKinbKox arbmepHamueHUX rpoepam 3anexums auwe 8id
00HO020 Kopucmysada. HasoOumbcsa pyHKUioHanbHa ma rnpuHyunosa cxemu 6a308020 610Ky Mpucmporo.
Pobumbcs 8UCHOBOK PO MOXUICMb ONMuUMiI3au,ii 3a8aHmMaXeHHs1 mpakmy rnpu 3Ha4HoMy Jucri dxepern.

Knro4doei cnoea: crioci6 komymauii menesisitiHux cueHaris, asmomamu3sauisi 6ycepu3sauii, bazamo-
kopucmyesaubkul pexum, 1TC, [NTC-mpeHaxep, mpakm

Panchenko B.E., Pechenyuk D.A. On the obtainment of accurate alternative time segments of
commutation of periodically-discreet signals

Carried out have been the development and testing of a new method of automated digital commuta-
tion of periodically-discreet analogue or digital signals from a considerable number of preliminarily non-
synchronized sources (moments of the beginning of movement of tracts that have constant characteristics
happen by an accidental principle), that provides synchronized switching on the commutation level. At that,
the integrity of the input and output signals has not been violated. The non-redundant automated multi-user
mode is maintained. New abilities of the offered method have been revealed and testing of the devices de-
veloped on its basis has been carried.

Offered is a new technical solution of a classic problem of television online-manufacture of automatic
obtainment of accurate alternative time segments of the results of commutation of periodically-discreet sig-
nals. Commutation of several alternative programs depends on one user only. Functional and principal
schemes of the basic unit of the device are given. A conclusion about the possibility of optimization of tract
loading with a considerable number of sources is made.

On account of a new routing and signal delivery device, offered is effective exclusion of the redundan-
cy of camera channels, which could make it possible to decrease maintenance expenses for the deployment
of multi-camera systems where the required number of signal sources is more than 100, and sometimes
even more than 1000.

The described concept has been tested upon the organization of numerous live television broadcasts,
television conferences and instant multi-camera video servicing of events which had their video reports pub-
lished. The obtained results make it possible to offer the method to wider implementation.

Keywords: framework analysis of a subject domain, method of signal commutation, automatization of
buffering of the chosen signal, multi-user commutation mode, television signals, PTS, PTS-trainer.
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YAK 539.3
TEPMOYNPYIOE HAMPSAXEHHOE COCTOAHUECTEKOMNACTUKOBOMN TPYEbI
B 3OHECOEAMHEHUA C METAINTMMECKUM ®JIAHLIEM

C. M. Bepelwaka, A4.7.H., npodecop

A. B. leniHeka, acnupaHT,

B. B. JlaHnnbLueB, NHXeHep

WU. B. Bepewaka, cT. npenogasartenb
CymcKkuii rocyaapCTBEHHbIW YHUBEpPCUTET

U3yyeHo HarpsiXXeHHOe COCMOsIHUE CMeK1onnacmukosol mpybbl 8 30He coeduHeHusiee ¢ Memarnsu-
YyeckumMm chbriaHuem, npu usMeHeHuu memrepamypbl OKpyxarouwel cpedbl. Pacdem nposodumcs Onsi dgyx
sapuaHmos mpyborpoeoda, KaK C UCMOIb308aHUEM KOMIeHcamopa, mak u 6e3 Hezo. Ommeyaemcsi, 4Ymo
usMeHeHuUe memriepamypbl mpy6onposoda, 3aMemHo 8/Usiem Ha HarpsKeHUs1 MornepevyHo20 cosu2acmex-
Jionacmuka 8 moykax oeepxHocmu KoHmakma mpy6bi U Memarnnu4eckozo giaHuya. Omo, KaK uU38ecmHo,
MOXem rpueecmu K He8bIMOTHEHUIO yCri08ull MPOYHOCMU U pa3pyweHuUo CmekKJioniacmuka.

Knroyeenlie cnoga: chriaHel, memrepamypHble HarnpsXXeHUsl, CMeKI0MmIacmuk.

AHanu3 nocnegHNX AOCTMXXEHUN U Ny6nu- | cdnaHueBblX COEAMHEHWIA, OCHOBHbIE MONOXKEHUS
Kauun. dnaHueBoe coeauHeHWe npeacTaBnseT | KOTOpbIX copepxatcs B pabotax [1 — 6]. Ho B psige

cobon pasbemMHOe CcoeduHeHne TpybonpoBOAOB,
CocynoB ¥ annapartoB. B pas3nuyHbix oTpacnsx npo-
MBbILLIIEHHOCTM NpUMeHsitoTca 6onee 40 pasnuyHbIX
TMnoB cnaHueB. Co3gaHo psig MeToAuK pacyeTa

124

criyyaeB BO3HMKAeT HeOBXOAUMOCTb KOHCTPYMPO-
BaTb W paccyuTbiBaTh naHLUeBble COoeauNHEeHUs
crneumanbHOro HasHaYeHUs!, He OCBeLLEeHHble B TeX-
Hudyeckol nuTepatype. Kak usBecTHo, 3agaya pac-
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yeTta riaHUEBbIX COEAMHEHUIN OTHOCUTCH K 0bLien
npobneme MNpPOYHOCTU NnacTuH mn obonouyek. [Mpwm
pacyeTe KOMOUHMPOBAHHOIO MeTarn KOMMO3UTHOMO
¢dnaHueBoro coegMHeHNs BO3HMKAeT MHOro chneuwu-
anbHbIX BOMPOCOB, Ha KoTopble obLiasi Teopus pac-
yeTa 060OMoYeEK eLLe He MOXET OTBETUTD.

Lenb ctatbu. Pa3spylieHne cteknonnacTuko-
BbIX 06ono4vek n3-3a cnaboro conpoTMBEHMS nomne-
peYyHOMY OTPbIBY M MEXCNONHOMY COBWUMY NPOUCXO-
OUT, KaK nNpaBuro, 3a4onro Ao AOCTUXEHUs Hanps-
XeHusMU npefenbHbIX 3HaveHun. Moatomy npose-
OEeHMe YUCMEHHOro aHanusa BhWSHUSA KECTKOCTU
MeTaniMyecknx  riaHUueB  Ha  HanpsbKeHHOo-
nedopMmnpoBaHHOE COCTOSIHUE CTEKMOMMNacTMKOBbIX
Tpyb B 30HE NX COEANHEHMS onpedensieT uenb AaH-
HOW CTaTbM.

MocTaHoBKa npo6nembl. KOMNoO3nTbl MHOro-
CINOWHOWN CTPYKTYPbI LUMPOKO WUCMOMb3YKTCSA B pas-
N4YHBIX 0BNACTAX COBPEMEHHOM TEXHWUKU. MI3BECTHO,
YTO 3NIEeMEHTbl U3 KOMMNO3UTOB 3HAUYUTENbHO BbIUMPbI-
BalOT MO yAenbHOW NPOYHOCTU MPU CPaBHEHUU C UX
M30TPOMHbLIMK aHarnoramu. Tak, Hanpumep, 3ameHa
cTanbHbIX TPYyO CTEKNonnacTUKOBLIMUTPYDOaMu yBe-
NMYNBAETCPOK CIy>xObl TPYOONPOBOAOB MPUMEPHO B
4 pa3a u B 3 pasa CHWKaeT ero Bec, a Takke UCKIHo-
YaeT MPUMEHEHME aHTUKOPPO3MOHHBLIX 3aLUTHBLIX
CPEACTB 1 AOPOroCTOSLLMX CBApPO4HbIX paboT.

Mpn un3rotoBReHUM K 3IKcnryaTayum MHOro-
CINOVHBIX KOHCTPYKLUMIA M3 KOMMO3ULMOHHBLIX MaTte-
puanoB Ha MEXCIOMHbIX FpaHMLax KOHTaKTa ecT-

KMX apMMpOBaHHbLIX CroeB npovcxoauTt obpasoBa-
HMEe TOHKOrO MSrKOro KreeBoro Crosl, a Takke pas-
MIMYHOTO  poAa  CTPYKTYPHbIX  HECOBEPLLEHCTB,
Hanpumep, y4acTKOB HEMPOKIEs UK OTCIOEHUN.

B aToi cBA3N u3ydeHWe Hanps>KeHHOro co-
CTOSIHAM apMMPOBaHHbIX OBonoYek npu AencTBMK
KaK CTaTU4eCKOW, Tak U TEnnoBOW Harpys3kn Ha oc-
HOBE [OWMCKPETHO-CTPYKTYPHOW TEOpUM MHOrOCrou-
HblX obornouyek, Korga y4uTblBalOTCS BenuMyMHa u3-
MEHEHMNSA KOHTaKTHbIX HanpsXeHWNn Ha MEXCMOMHbIX
rpaHuuax, nNpeacTaBnsaeTcs akTyanbHOW 3ajadven.
MoapobHbIN aHanM3 nocrnegHux pesynbTaToB U
HanpaBreHUn pasBUTUS  OUCKPETHO-CTPYKTYPHOWN
TEOpWUM CIOUCTbIX MNMAacTMH M 060MnoYeK MOXHO
HanTn B 0630pax poboT [7 — 8].

1. Pacuet Tpy6onpoBoga

Ha pucyHke 1 nokasaHa cxema Tpybonposoga
M3O0TAENbHbIX CEKUUN CTEKMNonmacTukoBbiX Tpyo,
KOTOpble COeAMHeHbl MeXay cobon MeTannmyecku-
MU pnaHuamMyM unuM CTeknonnacTMkoBbiMM OaHAaa-
xamu. B gaHHom TpybonpoBoae Mcnonb3yeTcs Tpy-
f6a creknonnacTMkoBas MW3roTOBMEHHAs MeTOAOM
KMrH (kococnonHom NPoAONbHO-NONEPEYHON
HamoTkn). KoadbdpumumeHt anuzotponmm — 1,2 (oT-
HOLLEHMEe apMupYIOLLEero Matepuarna, ynoXeHHOro B
OKPY)KHOM HarpaBfeHun K apMupyloemy maTtepu-
any, ynoXeHHOMy B NPOAOMbHOM HarnpasreHun).
Moaynb ynpyroctu npu pactshkeHun B NpOAOSIbHOM
HanpaBneHun maTepuana Takon TpyObl COCTaBnseT:
E, =23 500 MlMa.
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PI/IC.yHOK 1 — Cxema Tpybonposoaa.
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Tepmunyeckmn Koa(ULMEHT JTMHENHOrO pac-
wmpeHus B ananasoHe 100 — 300K coctaBnserT: (9,6-
30)*10'61/K. [aeneHve B TpybonpoBoae n3MeHseTCst
ot 1,5 po 5,0MMNa. 3kcnnyataumoHHas Temnepatypa
nsmensietcs ot — 35°C go + 50°C.CraTtndeckun pac-
YeT AaHHoro TpybonpoBoga C MOMOLLBIO MpOrpamm-
Horo komnnekca ANSYSnokasarn, YTo B BHYTpPEHHWE
ycunus B MNpPOAONbHOM HanpaBfieHuW, Bbl3BaHHbIE
N3MEHeHNeM TeMnepaTypbl, MOryT MPUBECTU K NOTepe
HecyLlel CnocCOBHOCTU CTEKIONMacTUKoBOW Tpyobl.
Tak npu n3ameHeHun Temnepatypbl Ha 50°CeennunHa
NPOAONbHON CXUMatowwen cunbl coctasnaet 60 kH,
YTO CYLLECTBEHHO BNUSET Ha MPOYHOCTb CTEKronna-
CTMKOBOW TpYyObl B 30HE €€ COeAMHEHMSI C MeTarnmu-
yeckum dnaHuem (PUCYHOK 1), a Takke MOXET npuee-

CTM K NMOTEPU YCTOMYMBOCTM TpyObl. Vcnonb3oBaHne
M-o6pas3Horo KomrneHcaTtopa NpUBOAUT K YMEHbLUe-
HUIO MPOAONIBHON CXMMatoLWen cunbl 4o 56 H npu
aHarorM4HoM U3MeHeHun Temneparypsbil.

2.PacueT coeanHeHus cnaHey-Tpy6a

Kak nokasbiBaloT YMCMEHHbIE pacyeTbl U 3KC-
nepuMeHTanbHble gaHHble B pabote [9] cambiM
onacHbIM MECTOM B MpeACTaBrEeHHbIX Bbie Tpybo-
npoBofdax sBNseTca coeguHeHue dnaHeu-Tpyba.
Tpyba HarpykeHa BHYTpeHHMM paBneHnem 5MIla,
TemnepaTtypa BHyTpu TpyObl 20°C, Ha BHeLUHEN
NnoBepxHOCTM TpyObl 1 cprnaHua 70°C. HanpsikeHHoe
COCTOSIHME Ha MNOBEPXHOCTW CTEKMONNacTUKOBOM
TpyObIB 30HE coeauHeHust ee C dnaHuem npea-
CTaBIE€Hbl Ha PUCYHKax 2 — 7.

PucyHok 2 — PacnpepeneHne HopMarbHbIX HAMPSPKEHWUIA O-Ha MOBEPXHOCTU TPYOb:
a) TpybonpoBoa 6e3 komneHcaTopa; 6) Tpy6onposos ¢ N-06pa3HbIM KOMNEHCATOPOM

a)

6)

PucyHok 3 — PacnpepeneHne HopManbHbIX HANPsHKEHWUI Oy:
a) TpybonpoBoa 6e3 komneHcaTopa; 6) Tpybonposos ¢ N-06pa3HbIM KOMNEHCATOPOM.
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6)
PucyHok 4 — PacnpegeneHne HopmanbHbIX HAaNpshKeHUIA OxHa NOBEPXHOCTM TPYObI:
a) TpybonpoBoa 6e3 komneHcaTopa; 6) Tpybonposos ¢ N-06pa3HbIM KOMNEHCATOPOM.
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a)

6)
PucyHok 5 — PacnpegeneHue kacaTenbHbIX HAMPsKEHW TyHa MOBEPXHOCTM TPY6bI:
a) TpybonpoBoa 6e3 komneHcaTopa; 6) Tpybonposos ¢ N-06pa3HbIM KOMNEHCATOPOM.

6)

PlllcyHOK 6 — PacnpegeneHune KkacaTenbHbIX HANPSPKEHUI Tx,HA NOBEPXHOCTH pr6bl:

M

Kak BUOHO 13 pUCYHKOB 2 — 5 nameHeHue Bu-
na TpybonpoBoaa NpakTMyeckn He BrMSeT Ha Benu-
YMHY W pacnpefernieHne HopMallbHbIX HanpsKEHWN
0z, OyM Oy, @ TaK Xe KacaTenbHbIX HarnpsHKeHU Tyy.
M3 3KCNEpMMEHTOB M3BECTHO, YTO MpefenbHble
HanNpsPKEHMS MOMEPEeYHOro cABura CTekronsacTvka
MOTyT U3MeHATbCs B AnanasoHe 15 — 30 MlMa, no-
3TOMY MpWU aHanmse PUCYHKOB 6 M 7 MOXHO ybe-
outecss B UenecoobpasHocTM  ycTaHoBku  [1-
obpasHoro komneHcatopa. OTO CHWXAET BEJIMYUHY
KacaTesbHbIX HaNpPsHKeHWn T,,1 T,, B 1,5 — 2 pasa.

a)Tpybonposof 6e3 koMmneHcaTopa; 6) Tpybonposoa ¢ M-06pa3HbIM KOMNEHCATOPOM.

6)
PucyHok 7 — Pacnpefenerune kacatenbHbIX HaNpsiXKeHWUN TyHa NOBEPXHOCTU TPYObI:
a)Tpybonposop 6e3 komneHcatopa; 6) Tpybonpoeoa ¢ MN-06pa3HbiM KOMNEHCATOPOM.

BbiBogbl. C nomMoLb0 NPOrpaMMHOro Kom-
nnekca ANSYSwusyyeHO HanpsbkeHHOe COCTOsIHWe-
CTEKIonnacTnKkoBow TpyObl B 30He coeanHeHusiee C
MeTannuyeckum crnaHuem, npu U3MeHeHun Temne-
paTypbl OKpyXarwwien cpeabl.BbisBneHo, 4To npwm
nucnonb3oBaHUK Tpybonposoga 6e3 komneHcaTopa,
KacaTernbHble HanpshKeHUst MONepeyHoro casura
MOFyT MPUBECTU K paspyLlUeHMI0 CTEKNonnacTuka,
4YTO B CBOK OYepeib NPMBEAET K NOTEpe Hecyluen
cnocobHocTn Tpybonposoaa.
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Bepewaka C.M., [eliHeka A.B., [aHinbyee B.B., Bepewjaka I.B. TepmonpyxHuli HanpyxeHuu
cmaH ckKnonsacmukoeoi mpy6u e 30Hi 3’eOHaHHsI 3 Memarsnieaum ¢hriaHyem

3a donomozorw npoepamHoeo komrnekcy ANSYS eusdyeHull HarpyxeHuUl cmaHCKIoniacmuKkosor
mpy6u 8 30Hi 3'edHaHHs ii 3 Memanesum chnaHueM, npu 3MiHi memrnepamypu HagKoNUWHLO20 cepedosulla.
BusieneHo, wjo nid 4ac sukopucmaHHs mpyborpogody 6e3 KomrneHcamopa, O0OMUYHI HarpyXeHHs rnornepey-
HO20 3Cy8y MOXymb rpugecmu 00 pyUHy8aHHS CKIIOMIacmuky, Wo y ceok Yepay rpusede 0o empamu He-
cy4yoi 30amHocmi mpy6orpogody.

BusyeHo HarpyxeHo-0eghopMogaHull cmaH ckrornnacmukogoi mpybu, wo eusomosrieHa MemoooMm
KTIMH (kocowapogoao no3008XKHBbO-MONepe’YHo20 HamomyeaHHs1). KoegiuieHm anisomponii — 1,2. Modynb
npy)xHocmi rpu  po3msieaHHi 8 M03008XHbOMY HanpsIMKy Mamepiany makoi mpybu cmaHo8ums:
E, =23 500 Mla. TepmidHul koecpiyieHm niHitiHo2o po3wupeHHsi 8 dianasoHi 100 — 300K cmaHosumb (9,6-
30)*1 0°1/K. Tuck y mpy6onpogodi amiHoemscs 8id 1,5 do 5,0Mla. Ekcrinyamauitiva memrnepamypa 3MiHto-
embcs 6id — 35°C do + 50°C.

Bid3Ha4eHo, w0 HympiwHi 3ycusissi 8 no3008XHbLOMY HarnpsIMKy CK/10Ma1acmukogoi mpybu, 8UKITUKaHI
3MIHOO memrnepamypu, MOXymb ripusecmu 0o empamu Hecy4oi 30amHocmi ckrornnacmukogoi mpybu. Tak
npu 3miHi memnepamypu Ha 50°C genu4uHa no3008XHbOI crmuckaroqoi cunu cmaHosums 60 KH, wo icmom-
HO enfueae Ha MiUyHicmb cKrionaacmukogoi mpybu 8 30Hi ii 3'¢OHaHHS1 3 MemarnesumM ¢priaHyem. 5k, dosede-
HO, 8UKOpUCMaHHS KoMreHcamopa rnpueodums 00 3MeHWEHHS 1o3008XXKHbOI cmuckaro4oi cunu 6o 56H npu
aHaroaiyHit 3MiHi memrnepamypu.

Knro4doei cnosa: chniaHeusb, memriepamypHi HarpyxeHHs, CKonaacmuk.

Vereshchaka S.M., Deineka A.V., Danilcev V.V., Vereshchakal V. Thermalstress state fiberglass
pipeat the junction with metal flange

Using ANSYS software system investigated stresses in the glue joint when connecting metal flange
with fiberglass pipe. Calculation is made for two variants of the pipeline, as the equalizer using or without it. It
is noted that the change in temperature of the pipeline, has a significant impact on the state of stress in the
glue line.

Studied the stress-strain state of GRP pipes, which is manufactured using CPPN (kososlojnym
longitudinal-transverse winding). The anisotropy factor is 1,2. The modulus of elasticity in tension in the
longitudinal direction of the material of this pipe is: E, = 23 500 MPa. Thermal coefficient of linear expansion
in the range 100 to 300 K is (9.6 - 30)*1 0° 1/K. The pressure in the pipeline varies from 1.5 to 5.0 MPa.
Operating temperature varies from — 35 °C to + 50 °C.

Noted that internal stresses in the longitudinal direction of GRP pipes caused by temperature change,
can lead to loss of bearing capacity of GRP pipes. So when the temperature is at 50 ‘C the value of the
longitudinal compression force 60 kN, which significantly influences the strength of GRP pipes in the area of
its compounds with a metal flange. It is proved that the use leads to the reduction of the longitudinal
compressive force to N under similar temperature change.

Keywords: flange; glue joint; thermal stresses; fiber glass.
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