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HOBBIE KOHCTPYKIIMY M'IIPOTEXHUYECKHUX COOPYKEHUI

BekmyparoB M.M., Ixoanacos C.K., lapkendaes E./I.
Tapa3zckuit rocynapcrBennbii yausepeuteT uM. M.X. Jlynaty, 1. Tapas, Kazaxcran

Huxe npuBoaM HOBbIE KOHCTPYKUMHU THAPOTEXHUYECKUX COOPYKEHHM, Ha KOTOPBIX
MOJTy4eHbl MHHOBAIMOHHBIE TaTeHThl Pecniyonuku Kazaxcran. 91o cudoHHBIN BogoCcOpOC U
aKBEIYK.

Cugonnpiii BogocOpoC OTHOCUTCS K 00JIaCTH THAPOTEXHUYECKUX COOPYKEHHM, CTPO-
UTENbCTBA U KOMMYHaJIbHO-OBITOBOTO X031 CTBA.

N3BectHa cudonnas tpyba [1], kotopast B Oosblell CBOEH 4acTH HAXOJUTCS IO pa3-
pexxerneM. JlocTonHCTBO CHPOHHON TPYyOBI, 3aKJII0YAETCS B TOM, YTO MPOKIIATKa €€ BEACT-
Csl OTKPBITO M He TpeOyeT OONBIIOro KoJW4ecTBa 3eMISIHBIX pador. Ee Hemocrarok - mpu
HU3KUX YPOBHAX BOJIBI B BOJOMCTOYHHKE OHA BCACHIBAET BOJY C HAHOCAMH.

N3Becten cudoHHBIN BOgOCOpOC [2], coCTOANMUNA U3 HECKOJIBKUX HUTOK METaJlTH4e-
CKHX, acOECTOLIEMEHTHBIX WM KEI€300€TOHHBIX TPYO. UUCIO HUTOK 3aBUCUT OT cOpachiBa-
emoro pacxozaa u auamerpa Tpy0. Ha otmerke HITY y cudona ycrpamBaeTcsi BO3IyXOIpo-
BOJHAs TPyOa, 00eCTIeUNBAONIINK TUTABHOE BKIIFOUCHHUE U BBIKITIOUCHHE cudoHa. Kak TOIbKO
YpOBEHb BOJBI B BOJIOXpaHWimiie nojguumMercs Boiiie HITY u 3aTonut BXoqHOE OTBEpCTHE
BO3IyXONPOBOAHONW TPYyOBI, cu(oH BKItOUaeTcss B paboTy. HemocratkoM Takux cu(OHOB
ABIISICTCS TO, YTO MPU OOJBIINX CKOPOCTSX JBIKEHUS XKHJIKOCTH Ha BBIXOZE pacTpyoda, pas-
MBIBaeTCsl TPYHT 3a cupoHOM, 00pa3yloT riyOoKHe W IIMPOKHE BOPOHKH pa3MblBa U
YCTPONCTBO OBICTPO MPUXOAUT B HETOAHOCTH, JAJIA ITOTO Hago OynAeT Aenath pacTpyO 3Ha-
YUTEJLHOMN JJIMHBI, @ 3TO B CBOKO ouepeab TpeOyeT OONBIINX MaTePHAIbHBIX U TPYIOBBIX
3arpart. [locTaBieHa 3agaya: IPOUIUTH CPOK CILYKObl CUPOHHOrO BogocOpoca.

Texuuueckuil pe3yabTaT JOCTUTACTCS MyTeM pacIIMpEeHUE BBIXOIHOTO pacTpyda cu-
¢dboHHOTrO BOIOCOpOCA B TIIaHE /I YMEHBIIICHHS BETMYUHBI BOPOHKH B BUJE pacTpyda ¢ yr-
JIOM POCITyCKa, He npeBbimarommm 129,

CymHOCTh TIpenojaraeMoro W300peTeHUs 3aKIYaceTcsl B TOM, YTO BBIXOJHOM pac-
TpyO cupoHHOro BOAOCOPOCa BBINOIHSAETCS B IUIAHE CJIETKa PacIIUPEHHBIM JUIsl YMEHbIIIe-
HUE CKOPOCTH TIPU BBIXOJIC U BEJIMYMHBI BOPOHKH B BHJIE pacTpyda ¢ yrioM pociycka, He
npessimaromumM 12°. Pacmupenue B IaHe BBIXOAHOTO pacTpyba yMEHBINAET Pa3MbIBAIO-
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IIYI0 CKOPOCTBH BOABI MPH BBIXOJIE, MIPEIOTBPAIIACT MOSBICHUE BOPOHOK U TEM CAMHUM CIIO-
coOCTBYET MPOJICHUIO CPOKA CITYKOBI crOHHOTO BogocOpoca.

Cudonnsiit BonocOpoc [3] cocTosmuii U3 BXOIHOTO OTOJOBKA, BO3IYyXOMPOBOJHOU
TpyOBl, HAIOPHOTO TPYOONPOBOAA, KOJIEHH CH(POHA W BBIXOJHOTO pacTpyda OTIMYaeTCs
TEM, YTO BBIXOJHOM pacTpyO BBHIIOJHEH CllerKa paCIIUPEHHBIM C YIIIOM POCIIYCKa, HE Ipe-
Bhrmaronmm 120,

Hwxe nmpuBeneHo AeTanbHOE U3T0KEHHE CYITHOCTH N300peTeHus!.

[Ipennaraemoe ycTpoiCTBO COCTOUT U3 BXOJHOTO OrOJOBKA, BO3AYXOIPOBOIHOMN TPY-
OBbl, HAIOPHOI'O0 TPYOOINPOBOJA, KOJIEHH CU(OHA U BBIXOIHOTO pacTpyOa, BBIIOJIHEHHOTO
CJIETKA PACIIMPEHHBIM ¢ YIJIOM POCIYCKa, He mpeBbimaromum 12°,

Cudonnsiii BogocOpoc padoraer ciaeayoomum oopazom. [ogsoasiuii mOTOK 3aX0AUT
yepe3 BXOJHOH pacTpy0. BxoaHolt pactpy0 Aenar0T HaMHOrO KOpode U ¢ OOJIbLINM YIIIOM
pociycka st ObICTPOro BX0Ja BOJbI B HamopHbId TpybonpoBoa. Ha ormerke HITY y cu-
¢doHa ycTpamBaeTcs BO3AYXOIIPOBOAHAs TPyOa, oOecrieumBalolias MIaBHOE BKIIOYCHHE U
BEIKITIOUeHHE ch(poHa. Kak TOTbKO ypOBEHB BOIBI B BOJOXPAHWIHIIE ITOJTHUMETCS BBIIIC
HITY u 3aTonut BXOJHOE OTBEPCTHUE BO3AYXOMPOBOAHON TpyObl, CU(POH BKIIIOUAETCS B pa-
0oTy. BrinonHeHne BBIXOJHOTO pacTpyda cierka pacHIMpeHHBIM C YIJIOM POCIYCKa, He
npesbimarommmM 12°, naeT BO3MOKHOCTS YMEHBIIUTH CKOPOCTh BOJIBI Ha BBIXOJIE U Pa3MbIB
TpyHTa 3a CHU(POHHBIM BOmOcOpocoM. braromapss mMambeIiM CKOpPOCTSM BOIBI Ha BBIXOJIC,
MIPEIOTBpAIASTCs TOSBICHHE BOPOHOK W MPOJIEBACTCA CPOK CIYXKObI CH(OHHOTO BOJO-
copoca.

W3roToBneHue mpeiaracéMoro yCcTpOMCTBa BIOJIHE BO3MOXHO C HCIIOJIB30BaHUEM
UMEIOIINXCS TEXHUYECKUX CPEJICTB, T.K. €ro KOHCTPYKIUS JOBOJIBHO MpocTa. B mpemnarae-
MOM H300pETEeHUH YBEJIMUYHUTCS CPOK CIIYKObI CH(OHHOTO BogocOpoca.

AKBEIyK OTHOCHUTCS K OONACTH THAPOTEXHUYECKUX COOPYKEHHH U CTPOUTEIHCTBA, a
MMEHHO, BOJOMPOBOAIUM COOPYXKEHUSAM JJI MOAAYU BOJBI K MECTaM €€ MOTpeOiIeHMUs,
yCcTpauBaeMbIM JJIsl TPAHCIIOPTA BOJBI HAa y4acTKaX MEPeceveHus KaHaIOB C €CTECTBEHHbI-
MH ¥ UICKYCCTBEHHBIMH MPENSTCTBUSIMHU, BCTPEUAIOIIUMHUCS 110 TPACCE KaHaja.

N3BecTeH akBeayK, BKIIOYAIOLUIMI BXOJHYIO M BBIXOJHYIO YacTH U BOJOIPOBOISAILUN
T0TOK [4], paGoTaromuii Kak KaHal C PABHOMEPHBIM JIBIIKCHHUEM.

AKBEIYK MPOCT MO KOHCTPYKIIMH, HO Y HErO ecTh HeOOJbIIoN HepocTaToK. Ecnu ak-
BeIyK paboTaeT mpu MalloM HAIope, HAHOCHI MOCTENEHHO OCEHAOT B BOJOMPOBOJSIIEM
notke. M3-3a 3TOro mIomaap KUBOrO CEUECHUS JIOTKA YMEHbBIIATHCA, YMEHBIIAECTCS U IIPO-
MyCKHAs CIOCOOHOCTH aKBEIYKa, OH TaXKE MOYKET BBIMTH U3 CTPOSL.

N3BecTen akBeayk [S], cocTosmMii U3 BXOAHOW M BBIXOJHOW YacTel, BOJOMPOBOJIS-
mero JoTka. X yctpauBaroT, eciii rabaput JOPOTH, YPOBEHBb BOBI MIEPECEKaEMOro KaHaia
WIM PEKM HUXKE IPOJIETHOIO CTPOEHUS akBelyKa. Onopbl akBEAYKOB JIEJAIOT aHAJIOTHYHO
OTI0paM, IPUMEHSEMBIM B MOCTOCTpoeHHH. [10 CyIiecTBy 3TO MOCTBI, Y KOTOPBIX MPOJIET-
HBIM CTPOCHUEM CIIY)KHUT JIOTOK, 3allOJHEHHOW Tekyiied Bomoi. KoHcTpykmms akBemyka
JOJKHA O0EeCTieYrBaTh TUIABHOE CONPSDKEHUE BXOJHOM YaCTH €Tro C KaHaJOM Kak B ILIaHe,
TaKk ¥ B BEPTUKAIBHOU TIOCKOCTH. CKOPOCTh BOJBI B aKBEAYKE HAa3HAYAIOT HECKOJBKO
OO0JBIIYIO, YEM B MIPUMBIKAIONINX K HEMY KaHalax, 4To0bl HE JIOMYCKaTh OCAXICHHUE B JIOT-
Ke HaHOCOB. HetocTaTkoM TakuX akBeIyKOB SIBISETCS TO, YTO MPH MAJBIX PA3HOCTSIX HAIO-
POB B BEPXHEM U HIKHEM Obedax COOPYKEHHUH HAHOCHI, TOCTYIAIOIINE B JIOTOK, OCEAAIOT
Ha BOJOMNPOBOMSILEH YACTH, YTO YMEHBIIAET MOMNEPEUHOE CEYCHHE JIOTKA U, B KOHEYHOM
cuere, pacxo akBenyka. [locraBieHa 3amava: obecnieuuts (IpU paBHOMEPHOM JIBHYKCHHM )
HE3aWIISIEMOCTh M TIPOMYCKHON Pacxo]l BOAOMPOIAIIEro JTOTKAa aKBeAyKa MpU MaJol pa3Ho-
CTH HallOpOB B BEPXHEM U HIKHEM Obe(ax COOPYKEHHSX.

58



TexHnueckuid pe3yabTaT JOCTATACTCS MTYTEM BBITIONHEHUS MPOIOIBHBIX MIEPOXOBATO-
CTe¥ B BUJIC TTTyXUX OCTOHHBIX TPYO B TpH psifa (OIMH MO OCH JOTKA) Ha JHE O BCEH JJIMHE
BOJIOTIPOISIIETO JIOTKA aKBEAYKA.

CyHmIHOCTh TIpejiaraeMoro U300peTeHus 3aKII0YaeTCsl B TOM, UYTO BOIOIPOBOISIINI
JIOTOK BBITIOJIHAETCSA B BUJE MPOAOJIBHBIX IIEPOXOBATOCTEH, COCTOAIIUX U3 TIyXUX OETOH-
HBIX TPYO Ha JHE MO BCEil juTMHE JOoTKA. V3-3a cTeCHEHUs MOTOKa BOJBI C JBYX CTOPOH B
J0TKe OyneT He3aMeTHOE BUXPEBOE JBW)KECHHE Ha JIHE, PU KOTOPOM PaBHOMEpPHOE JBHXKe-
HUe cOOJI0JAEeTCsl, @ CKOPOCTh BOJbI MOXKET YBEJIUUYHUTHCS MO CPABHEHUIO C MPSIMOTOYHBIM
MIOTOKOM, 3TO YCTpPaHAET HEXKeNaeMOe OCceJaHNe HAaHOCOB.

AKBEIYK, COCTOSIIIMIA U3 BXOJAHON U BBIXOJHOW YacTH U BOJOIPOBOJIAIIETO JTOTKA [6],
OTIIUYAETCS TEM, YTO BOAOIPOBOSIINH JTOTOK BHITIOTHSIETCS B BHJIE TPOJOIBHBIX IIEPOXO-
BaTOCTeH U3 riayxXux OETOHHBIX TPYO Ha JAHE MO BCEH JJIMHE JOTKA.

JUis neTtanbHOro M3J0KEHUS CYIIHOCTH M300pETEHHs HMWKE TNPUBEICHO OIKCaHUE
TIPEINOIaraeMoro akBeIyKa.

[Ipennaraemoe ycTpOMCTBO COCTOUT M3 BXOMSIICH YacTH, BOAOIPOBOIAIIETO JIOTKA,
MIPOJOJIbHBIX HIEPOXOBATOCTEH B BUJE IIYXUX OETOHHBIX TpYyO Ha JHE IO BCEU IJIUHE JIOT-
Ka, BBIXOISIIIEH YacTu.

AkBenyk paboraet cienyronm oopaszom. BXxoasmimii moTok BOAbI 3aX0UT K BXOTHON
gactu. Boja moaBosimiascsi BXOAUT B BOJOTPOBOJSIINN JOTOK, TNI€ PACIIOIOXKEHBI IMPO-
JOJBHBIC IIIEPOXOBATOCTH B BUJIE INIYXHUX OCTOHHBIX TPYO Ha THE MO BCel ANMHE JIoTKa. M3-
3a CTECHEHMS MOTOKA BOJIBI C JBYX CTOPOH B KaXKIOM M3 OTCEKOB, Ha JIHE JOTKa OyneT He-
3aMETHOE BHXPEBOEC JBWKCHHE, TMPU KOTOPOM PABHOMEPHOEC IBIKEHUE COOJIFOIAeTCS Ha
MTOBEPXHOCTH TEYCHHSI, & CKOPOCTh BOJBI MOKET YBEITUYHTHCS M3-3a CTECHEHUS 10 CpaBHE-
HUIO C IPSIMOTOYHBIM IOTOKOM, 3TO YCTPaHSET HEXEIaeMO€ OCellaHWe HAHOCOB Ha BOJO-
MIPOBOIAIIEM JIOTKE. B BOOIPOBOIAIIEM JIOTKE BOJIAa C HAHOCAMH 3aKPYIHBAETCS IO Aei-
CTBHEM PA3HOCTH HAITOPOB M HAJTWYUS MPOJOIHHO PACIIOIOKEHHBIX MEPOXOBATOCTEH B BH-
Jie TIyxux 0eToHHBIX TpyO. M3BeCTHO, YTO IIPHM MasbIX HAMOpPax pacxo]| 3aKPy4yeHHOTO IOo-
TOKa 00Jblle, 4YeM MPSIMOTOYHOTO MOTOKa. biaromaps 3akpy4eHHOCTH MOTOKAa Ha JIHE JIOT-
Ka, HAKOIUIEHHEe HAHOCOB HE BO3HUKAET. Y BEIMYMBACTCS MPOITYCKHAS! CTIOCOOHOCTh aKBEly-
Ka ¥ B [IETIOM BOJIOMTPOBO/ISIIIHI JIOTOK HE 3aWIISIeTCS. DTO MO3BOJISET 00ECTICUNTh HE3auIsl-
€MOCTb aKBeAyKa IPH MPOITYCKE MAJIBIX PACXOJIOB.

W3roToBineHue mnpeiaraeMoro yCTpOHCTBA BIOJHE BO3MOXHO C HCIOJb30BAaHUEM
UMEIOIIUXCSI TEXHUYECKUX CPEACTB, T.K. €0 KOHCTPYKIIUS JIOBOJIBHO TPOCTA, a peaanu3aius
MOIOOHBIX YCTPOUCTB JJABHO U XOPOIIIO OCBOCHA COOTBETCTBYIOMIMMHE MPEANIPUITUIMHU Pa3-
JUYHBIX ypoBHeH. B mpemraraemoMm u300peTreHuu obecrieuuBaeTcs (IIpU PaBHOMEPHOM
JIBWYKEHUH) HE3aWIIEMOCTh U MPOMYCKHOM PAacXo/ BOJAOIMPOBOSIIETO JOTKA aKBEAYyKa PH
MaJIol pa3HOCTH HAIIOPOB B BEPXHEM U HIDKHEM Obedhax cOOpyKEHHIA.
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