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Llenb  pabotei. HA OCHOBE MaKeTa HEeperympyemoro
aKcMasibHO—MOPLLIHEBOrO rMapoMoTopa 03HAKOMMUTbCA C
KOHCTPYKLUMSIMU 06BbEMHbIX MMAPOMALLMH AAHHOMO TUMA, NPOLECCOM UX
pa3bopkn —COOpKM; BbISBUTb AETanM M WX MOBEPXHOCTW, W3HOC
KOTOpbIX CYyLIECTBEHHO BAMSET HA TEXHMYECKWE MoKasaTenun
KOHCTPYKLMW; MO KOHCTPYKTMBHbIM pa3MepaM orpeaenvTb pabounit
06BbEM 1 KpYTALLMIA MOMEHT rMAPOMOTOpA.

1. TepMuHosIiorns Kaaccugukayms, rnpuHLYNIT JevcTBus

B gaHHOM paboTe paccMaTpMBaKOTCS LUMPOKO MPUMEHSIEMbIE B
CTaHOYHbIX TUAPONPUBOAAX HEPErY/IMPYEMbIE AKCUA/TbHO-TOPLIHEBbLIE
mapoMoTopsl, B psiae  C/y4aeB  MMelolMe  CyleCTBEHHble
npenMyllecTsa nepep anektpomotopamu. OHM B cpegHeM B 6 pa3s
MeHble Mo 3aHuMaemoMy obvemy M B 4 - 5 pa3s no Mmacce,
npuxoasLlencs Ha eauHuuly MollHocTu. lMpu Hambonbluein yacToTe
BpaweHnsa 2500 06/MMH HaMMeHbllee 3HauyeHue 4acTOTbl BpalueHUs
Bana rugpomMotopa MoxeT coctaBnate 20 - 30 o6/MuH, a vy
rMAPOMOTOPOB CreuManbHOro UcrnonHeHns - o 1 - 4 06/MuUH u
MeHblUe, Mpu4YeM ferko OCylWeCTBMMO MnaBHOe perynvMpoBaHue BO
BCEM AMana3oHe.

BpeMsi pa3roHa M TOPMOXeHUs1 Bafia rmapoMoTopa He npesblllaeT
06bIYHO HECKONbKUX COTbIX [A0MIe CEKYHAbl, BO3MOXHbl PEXMMbI
YaCTbIX BK/IOYEHWUMA W BbIK/TIOYEHWUIA, PEBEPCOB, WU3MEHEHWS YaCTOThI
BpalleHuns. KpyTawmii MOMEHT TrMApOMOTOpa ferko perynnpyercs
M3MEHEHMEM neperaja AaBNeHu B ero kamepax. [pu noaxode
pabouyero opraHa K yrnopy BpalleHue ruapoMoTopa OCTaHaBMBAaETCH,
a pasBMBAEMbIN UM KPYTALWMIN MOMEHT OCTAeTCS HEM3MEHHbLIM. 3aKOH
pasroHa W TOPMOXEHUS MpPUBOAMMOrO rMApoMOTOopoM pabodero
opraHa MOXeT Jflerko W3MEHSTbCA B  3aBUCMMOCTM OT npoduns
Kyfauka, YCTaHOBNEHHOrO Ha paboyeM opraHe 1 BO3AEWCTBYIOLLENO Ha
Apoccesib perynMpoBaHns 4acToThbl BpalleHus ruagpomoTopa

AKkcuasibHo-nopliHesor  rugpomorop (AflMFM) — obbemHas
(rmgpocratudeckas;) TvOopoMallMHa, B KOTOPOM MpeobpasoBaHue
MAPaBINYeckod  3Heprmm  noToka  pabouyeld  XMOKOCTM B
MEXAHNHYECKYHO SHEPIUI0 BpalleHMsl Bana NpouCXoauT B pesynbTaTte
B3aUMOAENCTBUSI paboymux OpraHoB B BWAE MOPLUHEN (MyHXXEPOB)
BHYTPU MNOABWXHbLIX paboymx kamep (NepemMellatomnxcs BOKpYr
HEKOTOPOM OCU 3aMKHYTbIX M3MEHSEMbIX O6BEMOB, 06pPa30BaHHbIX
MOBEPXHOCTSIMA ~ UMJIMHAPOB W TMOPWHEN) NpU  /701EpEMEHHOM



coeavHeHUM 3TUX kamep (Yepe3 pacrnpeaenuTenbHOe YCTPOMCTBO) C
NMHUEN HarHeTaHust U cnuea. Tpu 3TOM HArPAaB/IEHNE MTEDEMELLEHUS
NOPLWHEN 718pa/iiesbHO VN COCTaBNSIET Yron He 6onee 45° ¢ ocwkro
BpatyeHyss paboumx kamep.

AKCManbHO-NOpPLUHEBbIE  FMAPOMOTOPbLI  MOAPA3AENsloT  Ha
AMNMM ¢ HaksioHHbBIM 6710k0M (pyc 1, @) n AMNTM C HaK/IOHHBIM UCKOM
(puc 1, 6).
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Puc. 1. [lpuHynrivasibHas cxema aKCMaﬂbHO-ﬂopLUHeBOM TUAPOMAELLNHBI.
d@ - C HaK/IOHHbIM 6/TOKOM UMAMHAPOB; 6 - C HAaKIOHHBIM AMCKOM; A - HanopHas
pabouyas kamepa; P - 0ceBoe ycunue OT AaBneHus p;, pabouen xuakoctn, N,
7- COOTBETCTBEHHO HOpMasibHOE W TaHreHumnasnbHoe ycunue oT P, w - JactoTa
BpaLLEHMsl; y - Yron HaknoHa ocu 6noka unnmHapos (a) unmn ocn aucka (6) K
OCM BpALUEHWUS BbIXOAHOIMO Bana; 1 - MOplUEHb; 2 - pacnpeaenvTesbHbIN
30M10THUMK; 3 - 610K UMAMHAPOB (poTop); 4 - anemeHT (bnaHew, anck); 5 - Ban

Mpy  nogaye  XMOKOCTM  4yepe3  OKHa  HEMnoABWXKHOMO
pacnpegenutenst 2 B UMAMHAPLI 6n1oka 3 noa AencTBMEM [aBfiEeHUS
XUAKOCTU  NAyHXepbl 1, coBeplwas BO3BPaTHO-MOCTYyNaTebHOE
ABWXeHWe, byayT AeACTBOBaTb Ha AWCK 4. MMpu 3TOM B TOYKE KacaHusl
M Ha 6noke UMAMHAPOB 3 BO3HWUKHYT TaHreHuuanbHble Cunbl, a
CNeaoBaTesibHO, M Ha BbIXOAHOM Basly 5 MOSIBUTCS KPYTSALWIMA MOMEHT,
T.e. AMMM 6yget paboTaTb B pexxmMme MoOTOpa.

Pacnpenenenne pabouen xuakoctn B AMNIM ocywecTBnsercs
NPENMYLLECTBEHHO /I/IOCKUM 30/10THUKOM (puc. 2). Ha puc. 2, a
nokasaHbl Topey 1 6n0ka UMAMHAPOB C OKHaMu 2 LUAMHAPOB U Ha
puc.2, 6 - Topey 5 pacnpegenutens (NAOCKOro 30/10THUKA) C ABYMS
MoNyKONbLEBLIMM Na3aMun 3, OAMH U3 KOTOPbIX COEAMHEH C JIMHWEN Dy,
a Apyrow - C NMHWe p,.



Puc. 2. nnemerTor
Y2 cucremsr ropyosoro
pacnpegesenns AINIrM.
a - Topel 6110Ka LMIMHAPOB;
6 - pacnpepenuTens;
B - pacnpegenutenb C
ApOCCENVPYIOWMMN KaHaBKaMu

&)

Ma3bl 3 pa3geneHbl nepembiukamm 4. Mpu BpalweHMn 610ka OKHa
2 umnuHApoB (Ha puc. 2, 6 OKHa HaNOXEHbl LUTPUXOBOW JIMHUEW Ha
nonoctM 3 W NepemMblykn 4) nepemewiarnTcs Hag noaoctsamu 3
pacnpefenuTens M CoeauHSIlOTCS MonepeMeHHO C 0benMM IMHUSMM.
MNpoxoay Hag nepemMblYKaMn COOTBETCTBYIOT MepTBble TOUYKM A n b, B
KOTOpbIX CKOPOCTb MOPLUHS paBHa HYAK, TaK KaK OH W3MeHseT
Harnpas/ieHne ABUXKEHMUS.

2. YcioBHbie 0603HaYeHns

B ruapaBaMyeckMx CxemMax npuBOAOB pPa3fIMYHbIX MalMH U
MEeXaHW3MOB MAPOMOTOPbLI MOryT u3o06paxatbCs Mb0 B YCIIOBHOM
(cMmBOnMYecKoM, puc. 3, a...1), Mbo B NOMYKOHCTPYKTUBHOM (pucC. 3,
M...T)  0b03HayeHuW. [JOCTOMHCTBOM  YCNOBHbIX  0603Ha4eHuM
rMOPOMOTOPOB SBASIETCS WX YHMBEPCANbHOCTb, @ TaKXe MpocToTa
UCNosiHeHus (BbluepynBaHue).

MONYKOHCTPYKTUBHbIE 0603HaueHuns NPUMEHSIOT, ecnm
HeobxoaAMMO  OTpa3uTb MpvHUMN  AeicTBuS rmapomMoTopa.
MonyKOHCTPYKTUBHOE M30b6paxkeHne obecrneumBaeT yaobCcTBO YTeHMS,
W HarnsigHOCTb TMAPaBAMYECKOM CXEMbl MpMBOAA C TOYKW 3pPEHMS]



NOHNMaHUA KOHCTDYKTMBHOI\/'I CXEMbI rmapomMoTopa n ero
B3aUMOJENCTBMS C BXOAALIMMU B rMapocxemy y3namum
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Puc 3. I'pa¢mvecxae naob'pa)lreﬂne rMgpoMoTopoB. a -
obLiee 0603HayeHUe; 6 - Heperynmpyemblii C NOCTOSIHHLIM HanpaBieHWEM
MOTOKa; B - HEPEryINPYEMbIN C PEBEPCUMBHBIM NMOTOKOM; I - PEryupyeMbIi C
MOCTOSIHHBIM HarpaBfieHWEM MOTOKa; 4 - PEryvpyeMblil C peBEPCUBHBLIM
MOTOKOM; € - HacoC-MOTOP HeperyivpyeMbiii MpM OAHOM U TOM Xe
HanpaBfiEHNN MOTOKA; M - HAaCOC-MOTOP HEPErynuMpyeMbii Npu pasfnyHbIX
HanpaBfieHWsIX MOTOKA; 3- HACOC-MOTOP Heperynupyemblil npu  ito6om
Hanpas/fieHUN MOTOKA; # - HACOC-MOTOP PErynmpyeMmblii NpU OAHOM M TOM
)Ke HanpaBfieHUM NOTOKa; K - HAaCOC-MOTOP PEry/MpyeMblil Mpy pasinyHbIX
HanpaB/IEHNSAX MOTOKA; /7 — HACOC-MOTOP PEBEPCUBHBIN PEryIMPYEMbIA NpU
Pa3NIMYHbIX HANpPaBNEHMSIX NMOTOKA; M - LUECTEPEHHbI; H - BUHTOBOW; 7 -
MIacTUHYaTLIA; P - paavanbHO-NMOPLIHEBON; € - aKCWMasbHO-MOPLIHEBOMN C
HaKMOHHbIM AWCKOM; T - aKCMaNIbHO-MOPLUHEBOMN C HAKTIOHHBLIM 6J10KOM.

3 O6beKT nzyqerHns

3.1 M'mapoMoTopbl akcuanbHO-NopLHeBble TMna M5-2...P no Ty2-
053-1771 - 86 ( cM. puc. 4, a; Maker) COCTOST M3 CleayoLwmnx
OCHOBHbIX feTanelt u y3nos: potopa 10 ¢ ceMmbto nopwHsiMu 17,
b6apabaHa 7 c Tonkatenamu 19, pagnanbHO-YNOpHOro NOAWMMHUKAE 6,
Bana 1, onupatoweroca Ha noawunHMkM 5 u 16, oOnopHo-
pacnpegenutenbHoro aucka 13, kopnycoB 4 u 9, dnaHua 3 ¢
MaHXETOMN 2, Npy>uH 11 1 TOpLOBOI LWMNOHKM 8.

Macno noaBoaMTCs K rMApOMOTOPY M OTBOAUTCS OT HEro uepes
[Ba oTBepcTus 15, pacnonoxeHHble B Ancke 13, npuyeM Kaxzaoe u3
OTBEPCTUIN CBS3GHO C COOTBETCTBYIOLWMM MOSYKOMbLEBLIM MasoM 14,
KOTOpbl€ BbIMO/IHEHbI HAa paboyelt NoBepxXHOCTM aucka 13. YTeuku us
Kopnyca OTBOAATCA 4epe3 [ApeHaxHoe oTBepctve 12. Ha Topue
poTopa, B3aMMOAENCTBYIOLEro C AUMCKOM 13, BbIMOSIHEHbI OTBEPCTUS,
BbIXOAALME B Kaxkayto u3 paboumx kamep. lNpu BpalieHun poTopa
YKa3aHHble 0TBEPCTUS COEAMHSIOTCA C OQHMM K3 Nasos 14.
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Puc. 4 rugpomorop axkcmnasibHo-nopuiHeBoro tvna: a - Tvn '15-
2.} 6 -BapwaHT KoMMnekToBaHua perynatopom (tun 15-2..M); B -
BapuaHT KOMMNEeKTOBaHWs (pOToaNeKkTpuyeckum npeobpasosatenem (Tvn
I15-4..); 1 -an; 2 — MaHxeTa; 3 - dnaHew; 4 —nNepeaHss KpbiLLKa Kopnyca;
5 — nepeaHui NOAWMMHUK Bana; 6 - paauanbHO-YMOPHbIN MOALWMMHUK, 7 -
6apabaH; 8 - TopuoBas wmnoHka poTopa; 9 - kopnyc; 10 - potop; 11 -
npyxuHa; 12 - ppeHaxHoe oTBepctue; 13 - OMOpHO-pacrpeaenuTenbHbIi
anck; 14 - nonykonbueBoW nas; 15 - pacnpepenuTenbHoe OTBepcTve B
aucke; 16 - 3agHWiA MOAWMMHWMK Bana; 17 - nopweHb, 18 - wWMOHKA
6apabaHa; 19 -tonkatenb; 20 - npyxuHa; 21 - Kopnyc perynstopa; 22 -
rnb3a; 23 - 30M0THWMK; 24 - OTBEpCTME KaHana ynpaeneHus (3a
Apoccenem); 25 otBepcTue kaHana ynpaeneHus (nepea apoccenem); 26 —
Kpbilka; 27 - OTBEpCTUE MoABoAa paboyer XuakocTu; 28- oTeBepcTue
oTBoZa paboyeit xwuakoctn; 29 — MaHxerta; 30 - Kapkac MaHxeTbl, 31 -
bnaneu; 32 - MydTa; 33 - PoTOINEKTPUYECKUI NPE0bpPa3oBaTESb.

HanpaBneHne BpalleHWsi 3aBUCUT OT TOrO, Kakoe W3 OTBEpPCTUM
15 coeaMHeHO C HaNOPHOM NNHUEN.



Mpy paboTe rMapoMOTOpa /IEBOr0 BPALLEHMS MACI0 U3 HAMNOPHOM
MHUKM 4yepe3 oteBepctne 15 (cMm. puc. 4.a) n oamH u3 nasos 14 (He
nokasaH) nocrynaeTt B paboune kamepbl, pacrnosioKeHHbIE MO MpaByto
CTOpOHY OT ocn b-b. PasBnBaemMoe MOpPLIHAMW OCEBOE yCUMe 4epes
Tonkatenn 19 nepepaeTcs Ha MOALWMMHUK 6. TMOCKONLKY MOCneAHWIA
pacnosioXXeH HAKIOHHO, Ha TOMKAaTeNsX BO3HUKAKT TaHreHuuasbHble
CUbl, 3acTaBnsloWMe nNoBopaynBaTbcs 6apabaH 7, a BMeCTe C HUM
Ban 1 n potop 10, cBsizaHHble ¢ 6apabaHoM LwnoHkamu 18 n 8 npoTus
YacoBOW CTpeNKM, €CnM CMOTPETb CO CTOPOHbI Bana (NieBoe
BpalleHMe).

OfHOBpEMEHHO MOPLUHW, PacrofiOKEHHbIE MO NIEBYIO CTOPOHY OT
ocn B-B, BOBMraloTcs B pOTOP, BLITECHSAS MAc/o U3 COOTBETCTBYIOLLMX
paboumnx Kamep Yepes3 MosyKosbLIEBOW Na3 u Apyroe oteepcTue 15 (He
MokasaHo) B C/IMBHYIO JIMHWUIO, B KOTOPOW AOSHKEH ObiTb Moanop Ans
nomknMa TonkaTenen K paanansHO-yNnopHOMY MOALLMIHUKY.

Potop 10 npmxumaeTcs K aucky 13 npy>kmHamm 11 n gaBneHuem
Macna, AENCTBYIOWMM Ha AHO paboumx kamep. KOHCTpyKUMsi XOA0BOW
yactTu rmapomotopa obecneumBaeT BO3MOXHOCTb CaMOYCTaHOBKMU
poTopa OTHOCUTENbHO OMOPHO-PacnpeaesIMTeNbLHOro Aucka, 4To
MO3BOMSIET YAaCTMYHO KOMMEHCMPOBATb M3HOC TPYLLMXCS MOBEPXHOCTEN
n pedopMaumMio  pgeTaned nof  HarpyskoW, a Takke CHU3UTb
TpeboBaHNSt K TOYHOCTU M3rOTOBMIEHNS.

3.2 Twngpomotopbl TMna [15-2..M no TY2-053 1480 - 80
JOMNOSTHUTENBHO KOMMEKTYIOTCS PErynsiTopoM, CoAepXKaliuM b3y
22 (cM. puc. 4,6), kopnyc 21, 3010THUK 23, Npy>XuHy 20 1 KpbILKy 26.

Macno noABoOAMTCS K rMApOMOTOpPY 4yepes3 oTeepctus 27 u 28, a
oTBepCTUS 24 1 25 CoeamHSIIOTCA C BbIXOAOM M BXOAOM Apoccens /Zp,
YCTaHOB/IEHHOMO BHE rMApPOMOTOpa M perynvpyrowero 4actoTy ero
BpaLleHus.

30M0THUK 23 HEMNOABMXEH, KOrAa BbIMOSIHAETCA ycCnoBue (pi-
P2)S:=F (S -nnowagb TOpLOBOW MOBEPXHOCTU 30/I0THUKA, Pz, WU P2 -
[aBfieHNs Ha BXoAe v Bbixoae u3 /Jp; F - ycunune npyxuHbl 20). Ecnu
nepenag AaBneHuid Ha Zp BO3pacTaeT, 30/I0THUK 23 CMeLLaeTcs BEBO
W OOMONHUTENBHO ApOCCenmpyeT NOTOKM Macna Ha BXoAe U BbixoAe U3
rmapoMoTopa; ecnuM  nepenaj  CoKpalwaeTcs, COOTBETCTBEHHO
YMEHbLUAETC ApoccenvMpoBaHMe MOTOKOB Macna. TakuMm obpasom,
perynatop aBTOMaTUYECKW MOAAEPXMBAET MOCTOSAHHBIM  Mepenaj
[aBMEeHWIN Ha pJpoccene, a CNeaoBaTeslbHO, W pacxoh Macna,
nocTynatowiero B rvapomMoTop, obecrneumBas Manyl 3aBUCMMOCTb



4YacToTbl BpaweHus OT Harpysku. PasmelleHne perynsartopa
HenocpeacTBEHHO B KOpriyce rmapoMoTtopa M OAHOBPEMEHHOe
ApoccenvpoBaHne MOTOKOB Macia Ha BXOAE W BbIXOAE MO3BOSSET
CHM3WUTb HaUMEHbLUYIO YCTONUYMBYIO YaCTOTY BpPaLLEHMS.

3.3 'mapomoTopbl TMNa M'15-4 no TY2.024- 0224533-024 - 89 (cm.
puc. 4, B) [OOMNONMHWTENBHO  codepXaT  (OTO3NEKTPUYECKUI
npeobpasoBatenb 33 Tuna BE178A5 c konnyectBOM MMMNYNbCOB Ha
0AnH 060poT Bana, paBHbiM 1000 munm 2500, koTOpbIN Yepe3 MydTy 32
cBsi3aH ¢ BanoM 1 (cMm. puc. 4, a). MNMockonbKy nonagaHve Mmacna B
npeobpasoBaTesnb 33 HegonycTuMo (BbI3bIBAET NOTEPIO MHDOPMauun),
MaHxeTa 29 ycuneHa kapkacoM 30, a BHYTPeHHsS NoniocTb dnaHua 31
yepe3s oTBepcTve E pomkHa coeauHsATbCd € 6akoM € MOMOLUbIO
npo3payHoro TpybonposBoaa C NOCTOSIHHLIM YK/IOHOM B CTOPOHY 6Haka.
BpeMmsi peBepca 7 ruapoMoTOpa 3aBUCUT OT Mepenaga AaBfeHuin Ap,
YacTOTbl BpalUeHUs1 /7 NMPUBEAEHHON K Bany rmapoMoTopa, MOMEHTa
WHepUnn Jmp U Harpysku.

4. Pacyer pabo4ux rnapameTpoB

4.1 B obweM cnyyae paboymi 06pém g ANMM C HaKMNOHHbLIM

ANCKOM MOXET 6bITb HaAEH U3 3aBUCMMOCTH:

= 1.1

q=q,zm (1.1)

roe gr pabounii 06beM OAHON KaMepbl, onpeaensieMbiii Mo
dopmyne, m3:

7r-dn2 (1.2)
qnzsn.hnzT.D.tgy .

roe Sn, d —COOTBETCTBEHHO MJOWaAb M ANAMETP OQHOMO MOPLUHS, A,

hn- pabounii xon NOpLUHS, M,

D — [puameTp OKPY)XHOCTM, Ha KOTOPOM PacriofioXeHbl OcK
NJTYH)XEPOB
(Tonkatenen), m;

J~ Yrofl HakloHa OCM AMCKA K OCU BpaLLEHUs BbIXOAHOMO Bana
(poTopa); ? (rpaayc),

Z uncno paboumx kamep;

m- KONM4ecTBo paboumx xoA0B 3a oAuH 060poT Bana.

4.2 Yacrora BpaweHus TmapoMmoTopa /71, 06/C 3aBUCUT OT
paboyero o6bEMa g, M°, U ONPEeAEnsieTcs KOIMYECTBOM MPOXOAALLErO
yepes Hero Macna, To ectb pacxogoM Q, M°/c. C yYETOM O6BLEMHOMO
Kna no:



n=g770 (1.3)
q

4.3 T[lo pauvaMeTpy BbIXOAHOMO Bana rMAPOMOTOPA MOXHO
MPEABAPUTE/IbHO OUEHWUTb  KPyTAlmi MoMeHT M, pons nepeaauu
KOTOPOro OH CMPOEKTUPOBAH.

[nameTp Bana d, M, U3roTaBIMBAEMOrO U3 GDEAHEYITIEPOANCTOH
cra/m (0:=500...800 MIMa) B cnyyae AEWUCTBUSI TEDEMEHHON HATPY3KHU
U Manbix H3MOaroLWmx MOMEHTOB TNPUBIMKEHHO OMNpeaensoT Mo

dopmyne /4/:

d= 0.0033\/E =0.0033| Mo =0.0033/22M (1.4)
n n

raoe N—-nepegaBaemMasi MOWHOCTb, BT;

N — 4acToTa BpauwleHusi Bana, o6/c;

M - nepenaBaeMblil KpyTALLUA MOMEHT, Hen,

@ —YrnoBas ckopocTb, 'L,

44 MNonubii KNA 7 ruopoMoTopa  onpedensieTcs  no
COOTHOLLUEHWIO BbIXOAHOW MOLWHOCTU Nmos (Ha Bany rmapoMoTopa) U
MOLLHOCTM 3aTpayeHHol Asazp (MOABEAEHHON KO BXOZY rMApOMOTOpa)
13 3aBUCMMOCTU:

N Mo

noj

Nsamp ApQ
roe Ap — nepenag AasneHus paboyein XMAKOCTU MeXAY BXOAOM M
BbIXOZIOM rmapomoropa, /7a.

5. lMopsfaok npoBegeHns 1a60paTopHOU paboTs!

1. C nomowplo MakeTa M UMeloLencs NuTepaTypbl U3yunTb
KOHCTPYKUMIO  paccMaTpuBaeMOro  HEPEry/IMPYEMOro  aKcUa/IbHO-
MIOPLIHEBOIrO MMAPOMOTOPAa N KnaccmduumposaThb ero.

2. W306pa3vTb KMHEMATMUECKYID W MPUHUMMUANIBHYIO CXeMy
rmapoMoTopa, onucaTb MPUHUMN ero AEWCTBUS U BbIMOJHUTL 3CKU3
OTAeNbHOro 3nemeHTa (NO yKasaHuo Npenogasatens).

3. CoCTaBuTb TEXHONOMMYECKYlD KapTy npoueccoB cH60pku K
pa36opku ruapoMoTopa.

4. V3n0XunTb BbIBOAbLI O CTEMEHU M3HOCA paboumnx MOBEPXHOCTEMN
rmapomoTopa.

5. BbINOnHWTL HEObXoAUMbIE M3MEPEHUSt U 3anonHUTbL Tabnuuy

n= (1.5)

1.1,
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Tabnumua 1. 1
HicxoqHble JaHHbIE K pacqéTty

U3mMepsieMble BEMYMHBI 3HavYeHns
nayHxepa, M
AVAMETP | OKPY>KHOCTM PacrofiIOKEHUS MOPLUHENA, M
BbIXOAHOro Banaa, M
Yron HaknoHa ocu aucka, M
Konnyectso nnyH»xepos (MOpLUHEN)

6. ConoctaBuTb pe3ynbTaTbl W3MEPEHMI rMapoMoTopa C
JaHHbIMK, npuBeaéHHbiMM B [lpunoxeHun A, [llpunoxeHnn b u
onpeaennTb MoAesb.

7. PacyétHbiM nyTéMm onpegenuTb pabounit  obbveM @
rMapoOMOTOpPa, BO3MOXHbIN KPYTALWMIA MOMEHT, @ Takxe no paboyemy
06BEMY N NepefaBaeMOMy KpyTALEMY MOMEHTY - BO3MOXHble NoTepu
[aBneHuns B ruapoMoTope (MexaHudeckuit KNA npuHaTts nw=0,85, ).

8. Mony4yeHHble pe3ynbTaThbl 3aHeCTH B Tabnuuy 1. 2:

Tabnuua 1. 2

Pe3y/ibTatsl BbIYNCTIEHWN
Paboymne rapamerpsl 3HaYeHus
paboynit o6beM g, M

npy Q=10 n/MnH
npy Q=12 n/MnH

YyacToTa BpalleHus, 06/MuH

KPYTALMA MOMEHT Mmax, HM
nepenag gasnexvs Ha AlMM, 4p, Mlla
6. KOHTpO/IbHBIE BOMPOCH!
1. O6bnacTtb NpUMEHEHNs TMAPOMOTOPOB.
2. TMpuHuMn pencTBnss M 0cobeHHOCTM paboyero npouecca
rMapoOMOTOPOB.
3. O6paTMMOoCTb, peBEpCUPYEMOCTb, perynupyemoctb AMMM.
4, KOHCTpYKTUBHbIE 0Cco6eHHOCTH paccMaTpvBaemMoro
rnapoMoTopa: noapobHas knaccudukaums.
5. Tvn pacnpegenuTensHOro y3na W ero  KOHCTPYKTUBHbIE
0cobeHHOCTH.
6. YcnoBHble 0603HaueHNs1 0O6bEMHBIX MMAPOMALLMH.
7. OcHoBHble paboune napaMeTpbl 06BEMHbIX MMAPOMALLNH N UX
pacyér.
8. MI3HOC 3/1eMeHTOB rMapoMOoTOopa: MPUYMHLI U CTEMNEHb BIIUSHUS
Ha paboune napameTpbl.
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OcHOBHble napaMeTpbl

MNMPUNOXXEHUE A
rmapomMoTopoB Tuna M15-2

= Jeat = vt = = = ot
= a X 2 8 3 3 &
Mapamerp AR BV VA B BV S B (VAR BV
I = o by Z z = I
Pabounit ob6bvem. cm® 11,2 20 30 80 160
Homunanonwfi pacxon wmacaa, | (0,8 19,2 38,4 76,8 154
a/vm
Nasneune aa sxope, Mlla:
HOMHH2J1bHOE 6,3
MakCHMaAbHCE 12,5
MRHMMAJIbHO® 0,5 ' i l 4,5 ! 1 0,56 t 0,5
Hasaenue Ha Bhixoge, MIla:
MAKCHMAJIbHOE (NPH OTCYTCT- 6,3 6,31631{631}631]631{ 63
BHH HATPY3KH)
MUREMaIbHROE 0,08 0 {0,08f 0 10,1 0 {015
Yactora Bpauienus, o6/Mun:
HOMHHAJIbHAA 960 | 960 | 960 | 960 } 960 | 960 { 960 | 960
MAKCHMaJbHAs 2400 {2100 2100 |{800 {1800 {1500 {1500 { 1300
MHHMManbHAs NpU HommHaxb- | 40} 301 40} 20| 30| 20} 20 20
HOM MOMEHTE
MURMM3JbHAs 0pPH hepenage 16 81 — 4| ~— 21 — 1
rapiexut 2,5 MIla
MEHMMAJbHAA OPH KpyTsmeMm | — | — 4 — 2 — { -
momente we Goxee 0,7 Myom
Kpyrauué somenrt, H-uM, fre
MeHee:
nOMHHATBEBIH (M gop) 9,4 |16,7{14,7133,3/29,4166,7]58,8| 133
HpR nepenaje jgasJeHui -— — 4 — 8 — 116 —
2,5 MIa » MuuuManbHOl Hac-
ToTe  Bpawenus (4; 2 wu
1 o6/mMun)
SpbexTHBHAY MOWHOCT, nomu- (0,96 1,7 | 1,6 ( 3,4 { 3,0 | 6,8 { 6,0 | 13,6
HaibHas, KBT, He Menee *
KL noauwii, we menee 0,87 0,8 10,87( 0,8 10,871 0,8} 0,87
{puc. 3.7)
Moment usepunn Bpamaomuxes | 0,39 1,08 3,43 7,35 24,5
Mace, Kr-wms- 1073
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MPUNOXEHNE

Fa6apuTHbIE U NPUCOEeANHUTENbHbIE Pa3Mepbl MMAPOMOTOPOB TUMa

I'uapomoropsbi Tvnos I'15-2...P u I'15-4
Tonsko dng I'15-4%

b

5 a A-A
3 Torf. - < Apenax
e vz
] IS (W2
“"13' 1 aliRt S =h /,,==/;7"
iz ' - * %
_\_:I: z Y, .,
. iy 2 5/2
L b N2s
—a B

Ly A

Tunopasmep | D | d d1 d2 d3 | L L1 | ! h i3} B b | b b 3
(h6) | (h6) (h9)

ris-21p 70 |14 |K3/8’ |K1/87|7 168 [— |37 20 (10 (80 (64 (39 |5 16
FI—H—?K—SO 18 1K1/2” 9 203 +——{45 10 25 113,5/92 172 45 20,4
I'15-42 K1/4" 298 6 L.
D522 oo la2 K3/4” 11 (244 —{54 (14 [30 [18 [110 |92 |52 24,5
r15-43 338
T15-240 lyz0 132 k1~ 308 | ——70 |16 142 {19 132 {108 65 10 35
T'15-44 K3/87 {13 398
T15-25P 140 (42 |[K1-1/4" 398 |[— |88 (20 (58 [25,5(162 |138 |85 12 |45

T puMeuannefpn nogsone Macia B oTBepcTHe 1 HanparieHne BpaileHus — Npagoe (110 9acosod
CTpeJIKe CO CTOPOHBI BaJia); NPH TIOXBOJIE B OTBEPCTHE 2 —— JIE€BOE.

T'napomotopst Thnos I'15-2..M

a2 I'& a5
[ 74 30 , 4om8.
il iy
' B
) HT- - - - -
wl | é2
[N 2] ¢ 3
L 20m8. b
8 | 24 75 (cMpuc.d6)
Twanopasmep| D |d (h6)| di1 dz ds L ! I 1) I3 Iy B b b h
(h6) (h9)
ris-22M (80 |18 |[K1/2”|K1/419 294 (45 |10 |25 [41 |60 (92 (72 |6 205
—
T15-23M (100 |22 (K3/4" 11 |328 (54 (14 {30 110 |92 245
r15-24M {120 {32 |K1” |[K3/8713 (389 |70 (16 |42 |37 |67 |132 {108 |10
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