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e paboTtbi: Ha OCHOBE MaKeTa Heperynmpyemoro
aKCManbHO—TOPLLHEBOIO rmapoMoTopa 03HaKOMMTbCS C
KOHCTPYKLUMSIMU 06BbEMHbIX MMAPOMALLMH AAHHOMO TWMA, NPOLECCOM MX
pa3bopkn —CcOOpKK; BbISBUTb A€TanM M UX MOBEPXHOCTU, W3HOC
KOTOPbIX ~ CYLIECTBEHHO BJ/IMSIET Ha TEXHUYECKME MNOKa3aTenu
KOHCTPYKLMK; MO KOHCTPYKTUBHbIM pa3MepaM oOrpeaenuTb pabouuit
06BEM 1 KpYTALMIA MOMEHT rMAPOMOTOPA.

1. TepmuHosiorus KiaccuguKkauyms, rnpUHLMIT eNCTBus

B gaHHOM paboTe paccMaTpMBaKOTCS LUMPOKO MPUMEHSIEMbIE B
CTaHOYHbIX TMAPOTPUBOAAX HEPErYJIMPYEMbIE aKCHA/IbHO-ITOPLIHEBbLIE
MApoMoOTOpsl, B  page  CfydYaeB  UMeEWMe  CyLleCTBeHHble
npenMyllecTsa nepep anektpomotopamu. OHM B cpegHeM B 6 pa3s
MeHblIe MO 3aHMMaemMoMy obbemMy M B 4 - 5 pa3s no Mmacce,
npuxoasLlencs Ha eauHuuy MoluHOCcTM. [Mpu Hambonbliel 4acToTe
BpaweHna 2500 06/MWH HavMeHbLlee 3HayeHue 4acTOTbl BpalleHus
Bana rugpomMotopa MoxeT coctaBnate 20 - 30 o6/MuH, a vy
rMApOMOTOPOB CMEUMANbHOMO WCNOMHeHns - o 1 - 4 06/MuH
MeHbLUe, MpUYEeM Nerko OocylweCcTBMMO MnaBHOE perynnpoBaHue BO
BCEM AManasoHe.

Bpems pa3roHa 1 TOPMOXeHUS Bana rmapoMoTopa He npesblllaeT
06bIYHO HECKONbKUX COTbIX [OMIel CEKyHAbl, BO3MOXHbl PEXUMbI
YaCTbIX BK/OUYEHWU W BbIK/TIOYEHWNIA, PEBEPCOB, WU3MEHEHUSI YACTOThI
BpalleHns. KpyTawmid MOMEHT rMAPOMOTOpPa Nerko perynupyercs
M3MEHEHMEM neperaja AaBfeHui B ero kamepax. [lpu noaxoae
paboyero opraHa K ynopy BpalleHue rmapoMOoTopa OCTaHaBMBaETCH,
a pasBMBAEMbIN UM KPYTALWMIN MOMEHT OCTAeTCS HEM3MEHHbLIM. 3aKOH
pa3roHa W TOPMOXEHMS NPMBOAMMOrO rMAPOMOTOPOM paboyero
opraHa MOXeT Jflerko WM3MEHSATbCS B 3aBUCMMOCTM OT npoduns
Kyflauyka, YCTaHOB/IEHHOIO Ha paboyeM opraHe 1 BO3AENCTBYIOLIErO Ha
Apoccesb perynMpoBaHns 4acToTbl BpalleHus ruapoMoTopa

AKkcuasibHo-nopliHesor  rugpomorop (AflMFM) — obbemHas
(rugpocTatuyeckass) TvaopoMaluMHa, B KOTOPOWM MpeobpasoBaHue
MAPaBINYeckod  3HeprMM  noToka  paboyeld  XMOKOCTM B
MEXaHNYECKYHO SHEPTUI0 BpalleHMs Bana NpoUCXoauT B pesynbTaTte
B3aVMOAENCTBUS paboymux OpraHoB B BUAE MOpLHeN (MAyHXepoB)
BHYTPU MNOABWXHbLIX paboymx kamep (NepemMellatomnxcs BOKpYr
HEKOTOPOM OCK 3aMKHYTbIX M3MEHSEMbIX 06BEMOB, 06pPa30BaHHbIX
MOBEPXHOCTSIMA ~ LUMJIMHAPOB W MOPLIHEN) NpU  /701EPEMEHHOM



CoeaVHeHUN 3TUX kamep (Yepe3 pacrnpeaenuTenbHOE YCTPOMCTBO) C
NIMHWEIN HarHeTaHust U cnunBa. [puU 3TOM HarpaBieHne rEPEMELEHMS
NOPLUHEN 7Iapasiie/ibHO VNN COCTaBNAET yron He 6onee 45° ¢ ocwro
BpalyeHnss paboumnx kamep.

AKCManbHO-NOpPLUHEBbIE  FMAPOMOTOPLI  MOAPA3AENsoT  Ha
AMNMM ¢ Haks1oHHbIM 6710k0M (pyC 1, @) n ANTM C HaK/I0HHBIM ANCKOM
(puc 1, 6).
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Puc. 1. [lpuHuymnuarbHas cxemMa aKcuasibHO-MOPLIHEBOU MAPOMALLINHBI.
d- C HaKMNOHHbLIM 6/10KOM LMMHAPOB; 6 - C HaKIOHHLIM AMCKOM; A - HanopHas
pabouas kKamepa; P - 0CceBoe yCcunune OT AaBreHus p; pabouen xuakoctn, N,
7- COOTBETCTBEHHO HOPMaJIbHOE M TaHreHuMasnbHoe ycunme oT P, w - YactoTa
BpaLLEHMs]; y - Yron HakoHa ocu 6oka unnmHapoB (@) unm ocn aucka (6) k
OCM BPALUEHWUS BbLIXOAHOTO Bana; 1 - MopleHb;, 2 - pacnpeaenvTesbHbIN
30/10THUKK; 3 - 6n1oK uMnnMHApoB (poTop); 4 - anemeHT (naHewy, anck); 5 - Ban

Mpn  nopgaye  XMAKOCTM  4Yepe3  OKHA  HEMoOABMXKHOMO
pacnpegenutenst 2 B UMAMHAPLI 6n1oka 3 noa AencTBMEM [aBfiEeHUS
XUOKOCTM  MNAyHXepbl 1, coBeplwas BO3BPAaTHO-MOCTYyNaTesbHoe
ABWXeHWe, byayT AeicTBoBaTb Ha ANcK 4. Mpu 3TOM B TOUKE KacaHus
M Ha 6noke uMNMHOPOB 3 BO3HWKHYT TaHreHumasnbHble CWnbl, a
cnefoBaTeslbHO, M Ha BbIXOAHOM Basly 5 NosiBUTCS KPYTSILUMIA MOMEHT,
T.e. AMMM 6yget paboTaTb B pexxuMe MoTopa.

Pacnpenenenne paboven xuakoctu B AMIM ocywecTBnsercs
NPEeNMYLLECTBEHHO /U/IOCKUM 30/10THUKOM (pyuc. 2). Ha puc. 2, a
nokasaHbl Topey 1 650ka LMAMHAPOB C OKHAMM 2 LWIMHAPOB M Ha
puc.2, 6 - Topey, 5 pacnpegenutens (NIOCKOro 30/0THMKA) C ABYMS
MOSYKOSIbLEBLIMU Ma3aMun 3, OANH U3 KOTOPbIX COEAMHEH C IMHUEN p;,
a ApYro - ¢ NMHUEN p;,.



Puc. 2. nnemerror
P2 cucremsr ropyosoro
pacnpegesernns AlNrM.
a - Topel 6n10ka UMIMHAPOB;
6 - pacnpepenuTens;
B - pacnpegenutenb C
ApOCCENVPYIOWMMIN KaHaBKaMu

8

Ma3bl 3 pa3geneHsl nepeMblykamu 4. MNpu BpalleHun 6noka OkHa
2 umnuHApoB (Ha puc. 2, 6 OKHa HaNOXEHbl LUTPUXOBOW JIMHUEW Ha
nonoctTm 3 W nepembiikM 4) nepemMewaloTcs Hag nonocTamum 3
pacnpefenuTens M COeauHSTCS MonepeMeHHO C 0benMMU IMHUSAMM.
MNpoxoay Hag nepemMblYKaMn COOTBETCTBYIOT MepTBble TOUYKM A n b, B
KOTOpbIX CKOPOCTb MOPLUHS paBHA HYAK, TaK KaK OH W3MeHseT
Harnpas/ieHne ABUXKEHMUS.

2. YcrioBHbIe 0603HaYeHUS

B ruapaBnmMyeckmx cxemMax npuvBOAOB pPasfIMYHbIX MalMH U
MeXaHU3MOB rMApOMOTOpbl MOryT m3obpaxaTtbcs nMb0 B YCIOBHOM
(cumBonMYeckoM, puc. 3, a...n), MMbo B NOYKOHCTPYKTUBHOM (puc. 3,
M...T)  0b03HayeHuW. [JOCTOMHCTBOM  YCNOBHbIX  0603Ha4eHuM
rMAPOMOTOPOB SABMSIETCH WX YHUBEPCANbHOCTb, @ TaKkKe MpocToTa
UCNosiHeHns (BbluepynBaHue).

ONTYKOHCTPYKTUBHbIE 0603HauveHus NPUMEHSIOT, ecnm
HeobxoaMMO  OTpasuTb  MpUHUMN  AelCTBUS rmapoMoTopa.
MonyKOHCTPYKTUBHOE M30b6paxkeHne obecrneumBaeT yaobCcTBO YTeHMS,
W HarnsgHoOCTb FMApaBiMYECKOM CXeMbl MpMBOAA C TOYKM 3PEHUS



MOHMMAHUA  KOHCTPYKTMBHOM  CXeMbl  rmapoMoTopa W €ro
B3a/MOJIENCTBUSA C BXOASLMMUA B FTMAPOCXEMY Y311aMu

@9@@’@'@@@@’@’@’
@M B E

M H c
Puc 3. I'pa¢mvecxae naob'pa)lreﬂne rMgpoMoTopoB. a -
obLiee 0603HaueHue; 6 - HeperynupyeMblit C MOCTOSIHHLIM HarpaBsieHNeM
MOTOKa; B - HEPEryINPYEMbIN C PEBEPCUMBHBIM MOTOKOM; I - PEryIMpyeMbIi C
MOCTOSIHHLIM HanpaBsfieHWEM MOTOKa; 4 - PEryinpyeMblii C pPeBEPCUBHBLIM
MOTOKOM; €@ - HacoC-MOTOP HeperyivMpyeMbii mpu OAHOM W TOM Xe
HanpaB/iEHUN MOTOKA; M - HAaCOC-MOTOP HEPErynpyeMblil NpyU pasinyHbIX
HanpasfieHNUsiX MNOTOKA; 3- HACOC-MOTOP Heperynupyemblil mpu  nto6om
HanpaBfiEHNM NOTOKA; M - HACOC-MOTOP PEryMpyeMbiil Npu OAHOM M TOM
)Ke HanpaBfieHUM NOTOKa; K - HAaCOC-MOTOP PEryMpyeMblil Mpyu pasinyHbIX
HanpaB/ieHWsIX NOTOKa; JI — HAaCOC-MOTOP PEBEPCHBHbLIN peEryaMpyeMmblii npu
pa3fIMYHbIX HanpaBneHWsIX NOTOKA; M - LUECTEPEHHbIN; H - BUHTOBOW; 7 -
NNacTMHYaTLIN; P - paananbHO-NOPLUHEBON; € - aKCWUanbHO-TMOPLUHEBON C
HaKMOHHbIM ANCKOM, T - aKCMaﬂbHO-HopLUHEBOﬁ C HaKNOHHbIM 6/10KOM,

3 O6bekT usyyeHns

3.1 M'mapoMoTopbl akcuanbHO-NopLHeBble TMna M5-2...P no Ty2-
053-1771 - 86 ( cM. puc. 4, a; Maker) COCTOSAT M3 CNeayroLmnx
OCHOBHbIX JeTanein v y3noB: potopa 10 c cembio nopuHsMu 17,
b6apabaHa 7 c Tonkatenamu 19, pagnanbHO-YNOpHOro NOAWMMHUKAE 6,
Bana 1, onuparwowerocs Ha noawunHWMkn 5 un 16, onopHo-
pacnpegenutenbHoro aucka 13, kopriycoB 4 u 9, dnaHua 3 ¢
MaHXXeTol 2, NpyXwuH 11 1 TOpLOBOM LUMOHKM 8.

Macno noaBoaMTCs K rMApOMOTOPY M OTBOAUTCS OT HEro uepes
ABa OoTBepcTus 15, pacrnonoxeHHble B Aucke 13, npuyemM Kaxkgoe u3
OTBEPCTUM CBSI3aHO C COOTBETCTBYHOLMM MOSYKOSbLUEBLIM Nasom 14,
KOTOpbl€ BbIMOSIHEHbI Ha paboyeli NOBEpXHOCTM aucka 13. YTeuku u3
Kopryca OTBOAATCS 4Yepe3 JApeHaxHoe oTeepctve 12. Ha Topue
poTOpa, B3aMMOAEWCTBYIOLLErO C AMCKOM 13, BbIMOMHEHbLI OTBEPCTUS,
BbIXOAslUMEe B Kaxayto u3 paboumx kamep. Mpu BpawleHun poTopa
yKa3aHHble OTBEPCTUS COeAMHSATCS C OAHMM U3 Na3oB 14.
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Puc. 4 I'mgpomorop axcmasibHO-NOpLWHEBOro Tiuna: a - tvn 15-
2.} 6 -BapwaHT KoMnnekToBaHua perynatopom (tun 15-2..M); B -
BApMaHT KOMMMEKTOBaHUA (POTO3NeKTpuyecknum npeobpasosaTtenem (Tun
I15-4..); 1 -an; 2 — MaHxeTa; 3 - dnaHew; 4 —nNepeaHss KpbiLLKa Kopnyca;
5 — nepegHuii NOAWMMHMK Bana; 6 - paauanbHO-YMOPHbIA NOALUMMHKUK, 7 -
6apabaH; 8 - TopuoBas wmnoHka poTopa; 9 - kopnyc; 10 - potop; 11 -
npyxuHa; 12 - gpeHaxkHoe oTBepcTue; 13 - OMOpHO-pacrnpeaenuTeNbHbIN
auck; 14 - nonykonbueBoi nas; 15 - pacnpenenvTenbHoe OTBEPCTME B
aucke; 16 - 3agHMii noawMnHWMK Bana; 17 - nopweHb, 18 - WMOHKa
6apabaHa; 19 -tonkatenb; 20 - npyxuHa; 21 - Kopnyc perynstopa; 22 -
runb3a; 23 - 30/10THMK; 24 - OTBEpCTME KaHana ynpaeneHus (3a
Aapoccenem); 25 oTBepcTue kaHana ynpaeneHus (nepea apoccenem); 26 —
Kpbllka; 27 - oTBepcTve noasoda pabouen >xuakocTu; 28- oTeBepcTue
oTBoZia pabouyeit xmakoctn; 29 — MaHxeta; 30 - Kapkac MaHxeTbl, 31 -
naHeu; 32 - MydTa; 33 - POTOINEKTPUYECKUI NpeobpasoBaTeb.

HanpaBneHne BpalleHWsl 3aBUCUT OT TOro, Kakoe M3 OTBEpCTUI
15 coeMHEHO C HAaNOPHOM NIMHUEN.



Mpy paboTe rMapoMOTOpa JIEBOr0O BPALYEHHMS MACIIO U3 HAMOPHOW
MHMM 4Yepe3 oTeepcTue 15 (cM. puc. 4.a) n oamH M3 nasos 14 (He
nokasaH) nocrynaeTt B paboune kamepbl, pacronoXeHHble Mo npasyto
CTOPOHY OT ocu b-b. Pa3BuBaemMoe MOPLUHSIMM OCEBOE yCUnne 4vepes
Tonkatenn 19 nepepaetcs Ha MoAwWMNHUK 6. MOCKONbKY NocneaHwi
pacrnofnioXXeH HaK/IOHHO, Ha TONKaTensX BO3HWKAIOT TaHreHuuasbHble
Cunbl, 3acTaBnsowme nosopaumBaTbcs 6apabaH 7, a BMecTe C HUM
Ban 1 u potop 10, cBsizaHHble ¢ HapabaHoM LwinoHkamu 18 n 8 npoTus
YacoBOW CTpenkM, €ecnM CMOTPETb CO CTOPOHbI Bana (neBoe
BpalleHMe).

OAHOBpeMEeHHO MOPLUHK, PACcroSIOXXEHHbIE MO NEBYIO CTOPOHY OT
ocu b-b, BABUraloTcs B poOTOp, BLITECHSAS Mac/io U3 COOTBETCTBYIOLMX
paboumnx Kamep Yepes MosyKomnbLIEBOW Na3 U Apyroe oteepcTue 15 (He
MoKasaHO) B C/IMBHYIO JIMHWIO, B KOTOPOM AOHKEH GbiTb moanop Ans
noxmMMa TonKaTenein K paauanbHO-YNopHOMY NOALWMIHUKY.

PoTtop 10 npwxumMaeTca K aucky 13 npyxuHamu 11 n faBneHnem
Macna, AENCTBYIOLWMM Ha AHO pabounx kamep. KOHCTpyKUMSI XOA40BOM
YyacTu rmapomoTopa obecneumBaeT BO3MOXHOCTb CaMOYCTaHOBKM
poTopa OTHOCUTENbHO OMOPHO-PacnpeaesMTENbLHOro AnUCKa, 4To
MO3BOMSIET YAaCTMYHO KOMMEHCMPOBATb M3HOC TPYLLMXCS MOBEPXHOCTEN
n pedopMaumio aeTanen noa  Harpyskom, a TaKke CHU3WUTb
TpeboBaHUs K TOYHOCTU U3rOTOBMEHWS.

3.2 Tuwgpomotopbl Tuna [15-2..M no Ty2-053 1480 - 80
[OMOSTHUTENBHO KOMMIEKTYIOTCA PerynsTopoM, coAepXaliuMm b3y
22 (cM. puc. 4,6), kopnyc 21, 3010THUK 23, Npy>XuHy 20 1 KpbILKy 26.

Macno noasoAUTCH K rMapoMOTOpY Yepes oTBepcTus 27 u 28, a
oTBepCTUS 24 1 25 CoeamHSIIOTCA C BbIXOAOM M BXOAOM Apoccens /Zp,
YCTaHOBJIEHHONO BHE rMApPOMOTOpa M perynvpyrowero 4YactoTy ero
BpaLLeHus.

30M0THUK 23 HeMnoABMXXEH, KOrAa BbIMOSIHAETCA YycnoBue (p;-
D2)S;=F (S, -nnowaab TOPLIOBOWA MOBEPXHOCTU 30M10THWKA; Py, U P -
[aBfIeHNs Ha BXoAe v Bbixoae u3 /Jp; F - ycunune npyxuHbl 20). Ecnu
nepenag AaBneHuit Ha Zp BO3pacTaeT, 30/10THUK 23 CMELLAeTCs BIEBO
W JONOSTHUTESNILHO APOCCENVPYET MOTOKU Macsa Ha BXOAE W Bbixode U3
rmapoMoTopa; €eciuM  nepenaj  COKpallaeTcs, COOTBETCTBEHHO
YMEHbLUAETCA ApOCCcenMpoBaHMe MOTOKOB Macna. TakuMm obpasom,
perynsTop asTOMaTUYecKn MoAAepXMBAeT MOCTOSAHHLIM Mepenaj
[aBNeHW Ha jJpoccene, a CedoBaTeNlbHO, W pacxos Macna,
nocTynatowero B ruapomMoTtop, obecrneumBas Manyl 3aBUCUMMOCTb



4yacToTbl  BpalleHuMss OT  Harpy3ku. Pa3meweHune perynsatopa
HenocpeacTBEHHO B KoOpriyce rmapoMoTtopa W OAHOBPEMEHHOE
ApoccenvpoBaHne MOTOKOB Mac/ia Ha BXOA4E W BbIXOAe MO3BOSET
CHU3MTb HaUMEHbLLIYIO YCTOWUMBYHO YacTOTY BpaLLEHMS.

3.3 'mapomoTopbl TMNa M'15-4 no TY2.024- 0224533-024 - 89 (cm.
puc. 4, B) [AONONHWUTENBHO  codepXaT  (DOTO3NEKTPUUECKUIA
npeobpasoBatenb 33 Tuna BE178A5 c konn4ectBoM MMNyfbCOB Ha
0AnH 060poT Bana, paBHbiM 1000 munm 2500, koTOpbIN Yepe3 MydTy 32
cBs3aH ¢ BanoM 1 (cM. puc. 4, a). MNMockonbky nonagaHve Mmacna B
npeobpasoBaTesnb 33 HegonycTuMo (BbI3bIBAET NOTEPIO MHDOPMauun),
MaHxeTa 29 ycuneHa kapkacoM 30, a BHYTpeHHsst nonocTb gnaHua 31
yepe3 oTBepcTMe E pgomkHa coeauHsATbCA € 6akoM € NOMOLLbKO
npo3payHoro TpybonposBoaa C NOCTOSIHHLIM YK/IOHOM B CTOPOHY 6Haka.
Bpemsi peBepca 7 rvapoMOTOpa 3aBUCUT OT Mepenaaa [AaBfieHuin Ap,
YacTOTbl BpalUeHUs1 /7 NMPUBEAEHHON K Bany rmapoMoTopa, MOMEHTa
NHepUumn J,, U Harpysku.

4. Pacyer pabo4ux rnapameTpoB

4.1 B obuwem cnyvyae paboumi ob6bém g AMNTM C HaKMNOHHBLIM

ANCKOM MOXET 6bITb HAAEH U3 3aBUCMMOCTH:

= 1.1

q=q,zm (1.1)

roe g, pabounii obbeM OOHOM KaMepbl, OnpeaensieMbln Mo
dopmyne, m*:

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

roe S, d,—COOTBETCTBEHHO MJoWaab M ANAMETP OQHOMO MOPLUHS, M,

h,- pabounii xon NOPLUHA, M,

D — [OvamMeTp OKPYXHOCTW, Ha KOTOPOM pacrnosfioXeHbl Ocu
NJYH>XEPOB
(Tonkatenen), m;

J~ Yronl HakloHa OCM AMCKA K OCU BpaLleHWUs! BbIXOAHOIO Bana
(poTopa); ? (rpaayc),

Z uncno paboumx kamep;

M- KONM4ecTBo paboumx XoA4oB 3a oauH 06opoT Bana.

4.2 Yacrora BpaweHus TmapoMmoTopa /71, 06/C 3aBUCUT OT
pabouero o6béMa g, M, W ONpefenseTcs KONNYeCTBOM NPOXOASLLEro
yepes Hero mMacna, To ectb pacxoaoM @, m’/c. C y48TOM 06BLEMHOMO
KN4 7, :



n=g770 (1.3)
q

4.3 Mo pavaMeTpy BbLIXOAHOMO Bafia rMAPOMOTOPA MOXHO
MPEABAPUTESIBHO OUEHWUTb  KDYTALMIA MOMEHT M, [ns nepenaqu
KOTOPOr0O OH CMPOEKTUPOBaAH.

[nameTp Bana d, M, U3roTaB/IMBAEMOrO U3 GDEAHEYITIEPOANCTON
crasm (0,=500...800 MMMa) B cnyyae AEUCTBUS [IEDEMEHHON HArpy3Kku
U MasbIX U3rMGaILMNX MOMEHTOB TPUBIVKEHHO ONpeaensitoT Mo

dopmyne /4/:

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

rae N -nepepaBaemas MOWHOCTb, BT,

N — 4acToTa BpauwleHusi Bana, o6/c;

M - nepenaBaeMblil KpyTALLUA MOMEHT, HeM,

@ —yrnoBas CKopocTb, €.

44 MNonubii KNA 7 ruopoMoTopa  onpedensieTcs  no
COOTHOLLUEHUIO BbIXOAHOW MoLHOCTU N, (Ha Bany ruapoMoTopa) U
MOLLUHOCTM 3aTpayeHHON N, (NOABEAEHHOW KO BXOAY rMApOMOTOpa)
13 3aBUCUMOCTMU:

N Mo

noj

Nsamp ApQ
roe Ap — nepenas AasneHus pabouen XMOKOCTU MeXAy BXOAOM M
BbIXOZIOM rmapomoropa, /7a.

5. [Nopsifiok ripoBeeHHs 71a60paToOpHOY paboTs!

1. C nomowplo MakeTa M UMeloLencs NuTepaTypbl U3yunTb
KOHCTPYKUMIO  pacCMaTpUBAEMOrO  HEPEry/IMPYEMOro  akCcua/ibHo-
MIOPLIHEBOIrO MMAPOMOTOPAa N KnaccmduumposaThb ero.

2. WM306pa3vTb KMHEMATMUECKYID M MPUHUMMUASIBHYIO CXeMy
rmapoMoTopa, onucaTb MPUHLUMN ero AeWCTBUS U BbIMOMHWUTL 3CKU3
OTAeNbHOro 3nemeHTa (NO yKasaHuo Npenogasatens).

3. CoCTaBuTb TEXHOOMMYECKYID KapTy npoueccoB cbopku K
pa36opku ruapoMoTopa.

4. 3noxwuTb BbIBOALI O CTENeHW U3Hoca paboumx MOBEpXHOCTEw
rmapomoTopa.

5. BbINOnHWTL HEObXoAUMbIE M3MEPEHUSt U 3anonHUTbL Tabnuuy

n= (1.5)

1.1.
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Tabnumua 1. 1
HcxoqHbIe JaHHbIE K pacyHETy

U3mMepsieMble BEMYMHBI 3HavYeHns
nayHxepa, M
AMaMeTp | OKPYXXHOCTM pacrofioXeHUsi MOpLUHENA, M
BbIXOAHOMO Bajaa, M
Yron HaknoHa ocu aucka, M
Konnyectso nnyH»xepos (MOpLUHEN)

6. ConoctaBuTb pe3ynbTaThl W3MEPEHM TMapoMoTopa C
JaHHbIMK, npuBeAéHHbIMM B [lpunoxeHun A, Tlpunoxenun b u
onpeaennTb MoAesb.

7. PacyétHbiM nyTéM onpegenuTb  pabount  o06veM @
rMapoOMOTOpPa, BO3MOXHbIN KPYTALWMIA MOMEHT, @ Takxe no paboyemy
06BEMY N nepefaBaeMoMy KpyTALLEMY MOMEHTY - BO3MOXHble NoTepu
[aBneHuns B ruapomMoTope (MexaHudeckuit KNA npuHats 7,2~0,85, ).

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

Tabnuua 1. 2

Pe3yribTatsl BulYMcaeHm
Paboune napametpsi 3HaYeHNs]
pabounii obbeM g, M

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

YyacToTa BpalleHus, 06/MuH

KPYTSILLMA MOMEHT Mya, HM
nepenag gasnenus Ha AlMM, 4p, Mlla
6. KOHTpO/IbHBIE BOMPOCH!
1. ObnacTtb NpUMeHeHNs rMapOMOTOPOB.
2. MpuHumn penctBus M ocobeHHocTM pabodero npouecca

rMApPOMOTOPOB.
3. ObpaTMMOCTb, peBepcmMpyeMoCTb, perynnpyemoctb AMNrM.
4, KOHCTpYKTUBHbIE ocobeHHoCTH paccMaTpyMBaeMoro

rnapoMoTopa: noapobHas knaccndmkaums.

5. Tvn pacnpegenuTenbHOro y3fna W ero KOHCTPYKTUBHbIE
0cobeHHOCTH.

6. YcnoBHble 0603HauYeHMss 06 BEMHBIX MMAPOMALLNH.

7. OcHoBHble paboune napaMeTpbl 06BEMHbIX MMAPOMALLNH N UX
pacyér.

8. M3HOC aneMeHTOB rMApoOMOTOpa: MPUYUHBI U CTEMEHb BANUSHUS
Ha paboune napameTpbl.
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OCHOBHblEe NapaMeTpsl

MPUJTOXKEHUE 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

Fa6apMTHb|e N NPUCOEANHUTESIbHbIE pa3Mepbl TMAPOMOTOPOB 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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