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Anagu3 3aBUCUMOCTEll H3MEHEHHA MOMEHTOB [HAPOa-
rperara B EpHOJL €ro pasrona (puc. 4,6) nOKa3bIBACT, Y10 B
nepuozt mmycka (mpu 7 = 0-0,02 ¢) nabmonaercs J0BOILHO
Goabuioit 1Mk KpyTsmero Momenta M (kpusas 1) a0
2100/1-m, B 5,7 pa3sa NpeBBLUNAONIHAA CBOE HOMUHAIBHOE
3HaucHue. [lanee, npu / > 0,04 ¢, 3Ha4eHUs KPYTAIIETO MO-
MeHTa M crabuin3HpyioTcs i Ha oTpeske Bpemen 0,04 <
1<0,8 c mocTencenno ymenpmatores ot 630 /7:m 10 620 [-m,
mipeBbIinas B 1,7 pa3a HOMHHATLHOE 3HaUCHHE. SHAUYUTCILHBIC
nyascanu 10 34%, aMILIATyAa KOTOPBIX COCTABIACT 10
120 130/1'm, BLI3BAHEL KaK H3MEHEHHEM IMAMETPAILHOTO
3a30pa BLITECHHTECH S, TaK H H3MEHEHUCM ILIOIIA/U Mpo-
XOJOro ceyenus A, pacmpenennteabHoro 6:1oka, BBy
HCPAIMOHAILHOIO NPOEKTHPOBAHHA CEPUITION0 THAPOMO-
Topa. Ipu jansueiimem pasrone (0,8 << 0,9 ¢) 3HaucHus
KpYTAIEro MoMenTa M, J0BOILHO PE3KO CHUKAIOICH,
JIOCTUTasi CBOETO HOMMHAJILHOIO 3HaYenus, a upu £ > 0,9 ¢
Ha0I0NACTCA YCTAHOBUBINEECS IBHKCHHAC BAIIA IH/IPOMOTO-
Pa, CHWKCHHC I1yJIbCAIMH, BBI3BAHHBIX KOHCTPYKTUBHBIMH
0COBEHHOCTSMH PACIPEACTHTEILHONO | BEITCCHUTEIBHONO
G7I0KOB, KOTOpBIC cocTaBsoT yxe 18 % npn ammiaryae
koaeOauuii 10 70 H-m.

AHaim3 3aBHCHMOCTH, XapakIepH3yoweii usmenense
pacxoyia paboueit KHAKOCTH Yepes3 NPEIOXPAHHTE/hIbIH Kia-
nan O (puc. 4,8, KpuBas 2) IpH Pa3roHe IHAPOArperara, no-
KasbIBACT, 4TO B MOMeNT Bpemern 0 <7< 0,08 ¢ pacxot yepes
[PCAOXPAHUTE/IbHBIA K1aMaH () I0CTHIAET MaKCUMAIILHOIO
snagenns Q= 1660 cM’/c 1 MeeT 0BOJILHO 3HATHTCIBHYIO
myIhcanuio 10 600 ca’/c, 06y CIOBICHHYIO KOHCTPYKTHBHbI-
MM 0COGEHHOCTSMU pacTpesieuTe bHoro Groka. B uepuos
Bpemenn 0,08 <7< 0,72 ¢ pacxo paboucii xu/IKOCTH Uepes3
KJIanaH PaBHOMEPHO YMCHBIIAETCS TIPH CHIKSHAH TTy;ThCa-
1K npy ¢ > 0,72 ¢ Myabcauus NpaKTHUICCKU OTCYTCTBYCT,
anpu ¢ > 0,82 ¢ KIanaH 3aKpHIBACTCS, XapaKTEPU3ys yCTa-
HOBHBIIEECS JIBHKCHHE Bala THAPOMOTOPA.

AHanus3 3aBUCHMOCTEH (prc. 4,B) M3MEHENHs PACX0/1a pa-
GOyl JKHTKOCTH, LIO/IBE/IEHHOTO K rujipoMoTopy O (Kkpusast
1), u reomerpuyeckoro pacxona O, . (kpusas 3) npu pasrone
TUpoarperara, NoKasbBaeT, YTo B MOMEHT BpeMenn 0 <7<
0,08 ¢, 3uayenne pacxoaa pabouCH KHUAKOCTH, HOBEACH-
HOTO K IWIPOMOTOPY O, MMEET JIOBOIBHO SHAUHTELILIE
nybcatn 10 450cv /¢, a3Hadenve reomeTpudeckoro pacxoia g,
— 110 400 ca'/c, BbI3BAHHBIE KOMICOAHUSMH ILIOMIAIM IPOXO/HONO
CeveHHA A, pacipe/IeTTe:bHOro Goka cepuiiHoro rapovoropa. B
nepron rpemenn 0,08 <7<0,72 ¢ pacxon KHIKOCIH, TIOTBCACHHbIA
K THApoMoTopy O, , W TeOMEIPUYECKHii pacxon 0, PABHOMEPHO
'BO3PACTAIOT DK CHIDKEITHH MyTbcanuid. B niepuox speviern 1> 0,72
CITYILCALMH IIPAKTHHCCKI OTCY TCTBYCT M 00¢ KPUBBIC PACTIOTIOKEHBI
IKBHIWCTANTHO, 3 1IpK > 0,9 ¢ HAGIIO/IACTCA YCTAHOBMBIIICCCS /IBH-
JKCHMC BaJIa TH/IPOMOTOPA, PabOTAIOLLEr0 B CHCTEME THIpOArperara
M PACKO/Ib1 IPUHAMAIOT CBOW HOMHHATILHBIE 3HAUCHHS. g

Ananmns 3aBUCHMOCTH U3MELENNS YIIIOBOH CKOPOCTH ®
BaJla 'MIPOMOTOPA TPH PA3roHe THpoarperara (puc. 4,1,
KpuBas 1) noxashiBaeT, 4To B MOMEHT Bpemenn 0 < ¢ < 0,72
¢ yIIoBas CKOPOCTH ®  MMCET IyThCHPYIONUTHA XapakTep,
BRI3BANIBIH KO/EGANMAMU ILIOIIAH TPOXOOTO CCYCHMS
pacnpeneiurensioro 6noxa. IIpn 3ToM 3uadeHHe yIIoBOK
CKOPOCTH (,, PABHOMEPHO BO3PACTACT TIPH CHIKCHHHU ITYiLh-
camuu. B nepuoa Bpemenu 0,72 < 1< 0,9 ¢ yrioBas ckopocTs
JIOCTHIaeT CBOEI0 HOMMHAIIBHOIO 3HAYCHUs, a mpu > 0,9 ¢
HabI0IaeTCA YCTAHOBUBIICECS /IBUOKEHUE BAJla T'HAPOMOTO-
pa, paGoTalomero B CUCTeMe THAPOAperaTa.

HEBMATHIA
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Puc. 5. 3aBMCHMMOCTH NEpPEXOAHbIX NPOLECCOB AaBNEHMS,
MOMEHTOB, PacXo/i0B 1 yITIOBO¥ CKOPOCTH B PEXMME
[PasroHa rMApoarperaTa npy M3MeHeHuM KOHCTPYKTHBHBIX
OCOBEHHOCTESi CEpHITHOrO MMAPOMOTOPa M C yHETOM
BHELUHMX BOSMYLUGIOLMX BO3AEHCTEMI:

a)1—p(0), 2— pi(t);6)1— M, 2— M,
8)1—0Q,,2—04,3— Qu.;r)1—o0,.
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Ha veTBepTom 31ane G510 HCCRENOBAHO ORHOBPEMEH-
HOe BIMAHHE KOHCTDYKTHBHBIX OCOGCHHOCTEH cepuiiHOTo
THAPOMOTOPA (AMAMETPATBHOTG 3330Pa BHITECHHTETHHOTO
Gnoka i IUTOLIAAH TPOXOAHOTO CEYCHNA PACTIPEIIEIUTENbHO-
10 610Ka) # BHELLEHHX BO3MY LAKOTIAX BO3ACHCTBHIH (MOMEH-
Ta CONPOTHBIEHH M), U Iy/IbCaltul NOAA4H Hacoca Q. ) Ha.
BHHAMYECKIE XaPAKTEPHCTHEY ruapoarperara. Mozenupo-
BAHHE HIMEHEHUA HATPY3KU M, M Moslayy Hacoca O, , ocy-
UIECTBALETCA NO YCIOBHAM, O1McaHHEM B paGote [1]. Flpu mo-
JIeNHPOBAHIH 06BEM NTACCHBHOTO racuTens mynscaipit ¥, =0.

AHaJTH3 3aBHCHMOCTH HIMEHCHHA JABNICHHS rUApoarpe-
FaTa B Hauaje ero pasroHa (puc. 5,a) NOKA3BIBALT, YTO NPH
TycKe B MOMEHT BpeMeHH ¢ = 0-0,04 ¢ HaGmofaeTes NOBOb-
Ho Gombimodt max nasnenns p) (xpusas 2) g0 p; =90 Mila, B
5,6 pasa TIpeBBILAIOIUHIT CBOE HOMUHANLHOE 3HaYeHue. B
nepron Bpemern 0,04 < ¢ < 0,78 napnenue p| B Harmera-
TEJIBHOM MAFHCTPAT TUAPOAIPEraTa Pe3ko CHIKAETCH H CTa~
6]/”1“3“"))’8’1'05{, 4 ero 3HaYeHHE MOCTENeHHO YMEHBILIACTCH OT
28,5 10 27,5 MITa, npessiias B 1,8 pa3a CBOE HOMUHANEHOE
3uaieHue. Ha 5ToM yuacTke MaB/ieHKe HMEET 3HAYMTENLHbIS
mynbcanmn 10 21% (AP =3-4 MI1a), Br13BanHbe KoTeGaBMA
MM TUTONEAI IPOXOXHOIO CEUEHHA PaCPEeIHTEbHOTO 610~
Ka ¥ TynbcauHaMy nofaun #acoca O, . HeobxoauMo orme~
THTB, 4TO fIaBNeRue p, (KpuBas 1) HIMEHACTCA CTPOTG CHHX-
POHHO JABNCHHIO P, , ABRAACH €I CPEAHEAPHPMETHUSCKHM
3nauenvieM. [Ipu manbreiimenm pasrone (0,78 <7<0,90 ¢) nas-
NEHHE CHINKACTCA, NOCTHTAM CBOETO HOMUHATLHOTO 3Haqe~
s, a pH £ > 0,9 ¢ Kabi0JAeTCA YCTaHOBUBIILICECH IBIDKCHYE
Bana rUAPOMOTOPA, PaGOTAIOMIEr0 B CHCTEME THAPOArpera-
Ta. Ha paccMaTpuBaeMoM yHacTKe Pe3K0 NOBBIIACTER NMYNb-
CalMa TaBNeHNA, COCTABAAA yike 95-100% mpy aMnanTyAe
15-16 M1a, pi38annan AyTbcaluelt nonayd Hacoca O, , a
TaK e APKO BHPAKEHE] CUHY CONTATLHEIE BOIMYUIEHEA, BBI3-
BaHHbIC KONCOAHMAMU MOMEHTA COTIPOTHBJICHHA Mﬁ.

AHANN3 3ABHCHMOCTEH H3IMEHEHM MOMEHTOR IHapoar-
peraTta B MepHOA ero pasroHa (puc. 5,6) nokasslBaer, uTo B
nepHox nycka (¢ = 0-0,046 ¢) HabmonaeTcs H0BOAbHO Gonb-
WO MHK KPYTALIETO MOMEHTA Mw: 2100 H-m (xpuBas 1), B
5,7 pasa npeBbIMIAIOWIKE CBOE HOMUHAILHOE 3HAYCHNE, 2 P
0,04 <¢<0,78 ¢ 3nAYCHNS KPY TALLETO MOMEHTA PE3KC CHHKA-
107CA H CTAGMANIUPYIOTCA, @ €0 3HAYEHHE NOCTENCHHO
yMeHblIaeTea 0T 630 o 620 H-a, npesbiman B 1,8 pasa Homu-
HabHOe 3HaveHne. Ha 3TOM y4acTke KpYTAIHH MOMEHT
UMeeT 3HAYHTENbHbIE Aybcat A0 40%, aMILTITYNA KOTO-
phix cocTapiter 140—150 H-u. BuissaHbl OHU Kak k0/eGaHis-
MU ZHAMETPATBHOTO 3330pa AeTaNeH CHIIOBOTO CORTHHEHNS,
TaK H MynbCameli MOMEHTA conpoTHBenki M, (kpusas 2).
Tipy nanphettmenm pasrone (0,78 <£<0,9 ) 3Hauenys KpyTS-
LIer0 MOMEHTA CHIKAIOTCS, AOCTHTaR CBOEI0 HOMUHATLHO-
10 3HAUEHHSA ¥ NpK £> 0,9 ¢ HaGNIORACTCS YCTAHOBUBILIEECS
JBUKEHUE BaNa THAPOMOTOPa. [lpy 9TOM MyNbcaumm KpyTa-
1T MOMEHT, BEI3BAHHBIE MyNbCatmel nofaus Hacoca g, ,
Pe3Ke BO3PACTAIOT H COCTABIAOT yike 95—100% npu aMati-
Tyne 360-365 H-u. Ha paccMaTpHBaEMOM y4acTke Spko
BbIPAKEHbI CHHYCOUTANEHEIE BO3MYIUCHYS, BBI3BAHHBIE
KONEOAHWAMU MOMEHTA COTIDOTUBNEHUS M, Npu 3TOM
ammmTyAa koneGannii paBta +130 How, 910 cocrasmser 35%
OT HOMHHAJIBHOTO 3HAUEHHSA,

AHATH? 3aBUCHMOCTH, XaDaKTepH3yIOllieH H3MeHeH e
pacxona paboyel KHAKOCTH Yepes NPeAoXPaHITENbHBI KIa-
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naH @ (puc. 5,8, kpHBas 2) IIpY PAsTOHe TUAPOArperara, no-
Ka3pIBaET, 4TO B MOMEHT BpeMern 0 < ¢ < 0,18 ¢ knanaH o1-
KPBIT, @ PACKON (J, MMEET 3HATHTTbHBIE TyI6CALITH, AMIUTH-
Tyza KOTOPBIX COCTARNACT 460640 exr’/c. B iepHoxn BpeMerH
0,18 < £< 0,79 c pacxox paboueit xitakocTi uepes wianak 0,
PABHOMEDHO YMEHBILACTCA TIPH MYIBCALIHIX 10 640 cm'/e, a
npu ¢ > 0,79 KanaH 3aKphIBACTCA, XaPaKTEPH3YA YCTAHOBYB-
IIIeecs ABIKEHHE Bia THAPOMOTOPA, PAGOTAIOIEr0 B CHCTEME
rinpoarperara. HeoGxommio OTMETHTS, 410 Takas Gomburad myimb-
carpi paboueil MLTKOCTH, POXOIALIEH Yepes IPeAOXPaHHTEb-
HBAfi KJTATIaH B DEPHOJL pasrona, BbI3BaHa Myibcatueit moaus
nacocaQ, .

ARaJu3 3aBUCHMOCTe! M3MEHeHHs pacxoaa pabouch
WKHAKOCTH (PHC. 5,B), IONBEIENHOTO K TUAPOMOTOPY O, (Kpn-
Bax 1) ¥ TeoMeTpieckoro pacxona Q,, . (kpuBas 3) noKashl-
BaeT, YTO NIPU pazrode ruapoarperara (0<7<0,8 ¢) pacxon
HKUAKOCTH, IOMBEASHHBLH K THAPOMOTOPY (), , U FeOMETpH-
4eckuil pacxoA O, PaBHOMEPHO BO3PACTAIOT U HMEIOT A0~
BOMBHO 3HASHTENbHEIE MYNBCALHHK, AMITHTY B! KOTOPHIX CO~
CTaBaAIoT 20 420 cxr’/c. HeofXoANMO OTMETHTS, UTO Takas
BoubiIas MYIECALHS PACXOAOB B NEPHO/ Pa3sroHa MHApoarpe-
rata BEI3BaHa TylIbcauMeli noayk Hacoca Q, . B nepyoa
Bpemert £> 0,8 c HabmonaeTca yCTaHOBHBIIEECS NBIOKEHNE
Bata ruApoMoTopa. Ha paccMatpHBaeMoM yuacTke Habmo-
BAIOTEA MY/TBCAUHH PACKONA PaGOve KUIKOCTH, DOABSACH-
HOrO K rRAPOMOTOPY O, , aMILIUTYZIA KOTOPBIX COCTARILAET IO
100 cx/c 1 HE3HAUMTEMBHAR MYNHCAIA FEOMETPHIECKOTO
pacxona ¢, , AMILTHTYAa KOTOPOIi cocTaBseT 110 40 em/c.

AHA/TU3 3aBHCHMOCTH H3MEHEHHA YIVIOBOiT CKOPOCTH Bana
THEPOMOTOP @), THAPOATPEraTa NpH ero pasroxe (pc. 5,1,
KpHBad 1) MOKa3LIBAET, UTO B MOMEHT BpeMeHH 0 </<0,79 ¢
3HAYEHHE YINOROH CKOPOCTH @), (KPHBAA 2) BANA rHIPOMOTO~
Pa paBHOMEPHO BOIPACTAET KX HMEET JI0BONLHO HEIHAHTE b~
HYIO Hynbcaltro. B mepuoa Bpemenn ¢> 0,79 ¢ Habmonaerca
YCTAHOBMBILGECH ABIKEHHE BANA FHAPOMOTOPA, PaGoTar-
Tero B cHeTeMe THApoarperara. OAHAKO NPY ITOM IPUCYT-
CTBYIOT CHHYCONIATBHELE BOIMYILCHIS, BLI3BAHHBIC KoneGa-
HILIMH# MOMEHTa CONPOTHBNISHHUH M. AMILTHTYAA STHX Kore-
Gauuit pagHa = 3 ¢, cocTaBsg 6% CBOEro HOMUHANBHOIO
SHAUEHHSE.

Ha nsaTom yTame Gbl10 HOCICAOBANO OIHOBPEMOHHOE
BIUAHHE KOHCTPYKTHBHBIX 0COBEHHOCTEI CephitHOro ruapo-
MOTOpa, BHEIUHIX BOIMYILAIONMX BO3ACHCTBHA 1 MACCHBHO-
TO FaCHTeNIA My/IbCaunit.

Hcrony308anHe ACCHBHORO FACHTEIA HMYNhCAINH 3Ha-
HHTEBHO HIMEHHIO (YSIYUILIKIO) AMHAMHYECKNE XAPAKTePH-
CTHKH THIpOArperata s ueiom. JIHHaMuKa ruapoarperara (¢
Y4ETOM 3KCTUTyaTallMOHHbIX yerosuii npu ¥, = 5000 cu’)
NpeACTaBieHA 3aBUCHMOCTAMH {pPHC. 62-T), OnpeeHAlouH-
MH U3MEHEHUE €10 BBIXOHBIX XAPAKTEPHCTHK.

AHAIH3 32BUCHMOCTH H3MEHEHU JABJICHYS p| B HATHETa-
TeJIHOM MATHCTPATH MMAPOAIPEraTa B MOMEHT €10 PasTOHA (pHC.
Ga, KpHBas 2) TIOKa3hIBALT, 4TO pH Mycxe (= 0-0,6 ¢) Habmona-
erca Gonbiolt 3a6poc nasnerns 5o p; = 39 Mila, 2 2,4 pasa
APEREILIAIILNI CBOC HOMEHANBHOE 3HaueHME. B mepron
spemenn 0,06 </ <0,11 ¢ masneHue p pesko CHIKaETCA U
npu 0,11 <¢<0,9 ¢ — crabunmupyercs, a ero 3HaueHye
NOCTENEHHO YMeHbIlaeTcs oT 28,5 10 27,5 MITa, niperbinsas
B 1,8 pasa cBoe HOMMHATbHOE 3HaueHHe. Ha 3ToM yuacTke
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JaBIEHHC P| MMCCT 3HAYHTCIbHbIC nyabcamuy 10 21%,
AMILTUTYa KOTOPBIX COCTaBseT 10 3—4 MITa. Buispaunbl 3T
NyIbCAIMK KONEOAHUIMHA 1IOMANH TPOXOTHONO CEUCHMs
pacupeieNuTebHoro G10Ka | IyIhCalyeii ojaun Hacoca
O, Tpu pazbueiiwem pasroue B nepuost Bpement ¢ > 0,9
¢ HalMOlaeTCsA YCTAHOBHBINGECS BMKCHHE BAJA THAPO-
MOTOpA, IIpM STOM Ny/IbCAUHH CHHKAIOTCS W COCTABISIOT
9-10% npu amwmrtyne 1,5 MIa. Ha paccMatpuBaeMom
Y9aCTKE SAPKO BHIPAKCHB! CHHYCOMIAIbHBIE BOMYIICHHS,
BbI3BAIBIE KONCOANUAMH MOMEHTa CONPOTUBICHUA M, Ipy
9TOM aMILIUTya koeGanuii paua + 5 Mlla, 410 cocraBisier
31% OT HOMMHAILHOTO 3HayeHus. HeoOXOMMMO OTMETHTS,
UTO M3MEHEHHE IHAMETPATLHOIO 33303 BHITCCHATENCH He
BIHSACT HA H3MEHCHHE JABICHHS B THApoarperare P| , a He-
I0JTh30BAHUC NIACCHBHOIO TACHTENs IyTbcalii B 2,3 pasa
CHW)KAET MK AaBIeHUs PH Iycke ruapoarperara u 8 10 pas
CHIKACT 11YJIhCAIHH [10/1a5H Hacoca 0, TIPH YCTAHOBUBIIEM-
Csl pexkHMe paboThI.

/AHaJTH3 33BUCHMOCTH H3MEHCHHS MOMCHTOB TH/pOarpe-
rata B [IEPHOIL Cro PasroHa (pHc. 6,0) 110Ka3hIBALT, UTO IIPH
nycke (= 0-0,6 ¢) nabinonaercs GOABLION MUK KPYTSLICTO
momenta M_ =900 H - m (kpusas 1), B 2,5 pasa npesbl-
IAIOLIKIE CBOE HOMUHATLHOE 3HaYeHue. B nepuos BpeMeni
0,06 <7<0,1 ¢ suasenue kpyrsiero Momenta M, pesxo
cumxaercsinupu 0,1<¢<0,9 ¢~ crabuimsupyercs, a ero
3HAYCHHs IIOCTENCHHO yMCHBINATEs o1 630 210 620 H - m,
upespimas B 1,8 pasa cBoe HoMuHaTbHOE 3HaYcHue. Ha 3Tom
YHACTKE Kp TSI MOMENT HMCET SHAYHTENBHBIC 11y TbCAMH
10 40%, ammumTyna KoTopeix cocrapaser 140-150 H - m.
Bbi3Baibl OTH [yIbCAIMH, KAK H3MCHEHHEM AMaMCTPaIh-
HOTO 3230pa S BHITECHHTENEH, TAK H IyJIhCalHeii MOMCHTA.
conporusienus M, (kpusas 3). [lpu gasbueiiueM pasrone
(£> 0,9 ¢) nabmoaaercss YCTaHOBMBLIEECS ABUKEHHUE Bata
THIPOMOTOPA, TIPH ITOM LY THCALUAH KPY TAIIEr0 MoMeHTa M,
CHIKAIOTCA M cOCTansoT 18 % upu amimatyae 63 H - m.
Ha paccmarpuBaemMoM y4acTKe APKO BBIPAKCHbI CHHYCOH-
JAILHBIC BOIMYIICHUA, BBI3BANHBIC KOTCOAHMIMH MOMCHTA
conpotusienns M, MpuueM amIMTyaa koiebanuii pasna
=130 I - m, uro cocrasasier 35% 0T HOMHHAILHONO 3HAHCHUSL.
Heo6X011MO OTMETHTB, UTO Iy IbCallHs [T01a9H Hacoca Qk, e
BIIMAET HA M3MEHEHHE KPYTAIIET0 MOMEHTa M, , a HCoIb30-
BAHKE NTACCUBIOTO I'ACHTCIs Ty IbCAINTiA B 2,3 Pasa CHIKaeT
MK KPYTHIICIO MOMEHTA TPH TYCKE IH/IPOarperara.

AHanu3 3aBHCHUMOCTH, XapaKTepU3yIOlIeH n3MeHCHUE
pacxoia paGodeii KUAKOCTH HePes LPETOXPAHATETHHBI
KJIAIaH IIpyY Pasrone ruapoarperara (puc. 6,8), OKa3biBacT,
410 B MOMEHT Bpemenu 0 < £< 0,06 ¢ kianaH 3aKphIT, TaK Kak
IPOMCXOAMT HATOIHEHHE 001,eMa IACCHBHOIO TACHTE/IS LY ICALIH
— V= 5000 ear’). Jlanee i 0,06 < 1 < 0,22 ¢ pacxoa mpesioxpa-
mvTebHOrO Knauana O (KpBast 2) AOCTHIACT CROSTO MAKCHMAIb-
s0ro suasens O = 1660 ¢H'/c 4 IMECT I0BOTTHHO 3HAMMTENbHBIC
My IbCALIAH, AMILTHTY/@ KOTOPBIX cOCTanser 10 640 caf/c. B uepron
Bpemenn 0,22 <1<0,9 ¢ pacxon paGotieH sKUKOCTH vcpes Kilaran
ABHOMEPHO YMEHBIIACICS, HO I1y/THCAIIHS DY STOM HE CHIDKACTCH,
anpu ¢>09 ¢ Klanau 3aKphIBAETCs, XapaKTCPU3ys YCTaHo-
BUBINEECs ABIWKEHME Bana ruapoMoropa. Heobxommmo or-
METHTb, YTO TaKas GOJIbIIAs MyTCAIHs PAdOUCH KUAKOCTH,
1IPOXOJAIIEH Yepe3 MPEeOXPaHUTEILHBIH KIanaH B NCPUOs
Ppasroua, BbI3BaHa My:IbCalHCH nofayu nacoca Q, .

, N23(29)'2010
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Puc. 6. 3aBrcumocTn nepexosHsIX NPOLECCoB
AABNIEHNS, MOMEHTOB, PACXOAOB M yriOBOS
CKOPOCTH B peXume pasroHa ruapoarperara
K H3MEHEHMH KOHCTPYKTHBHbIX OCOBEHHOCTEl Ce-
PHIHOrO FMAPOMOTOPA C y4ETOM BHEWHNX
BO3MYLLUAIOLUMX BO3AEHCTBHI M NAaCCHBHOrO racurens
nynscaymii ¢ obzemom V. =5000 cm’:
)1 RO 2R e I M, 7 M
8) 1 — Qu,2— Qu,3— Quusir) 1 — Q.
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AHaiu3 3aBUCUMOCTEH u3MeneHus pacxoaa pabouci
KUAKOCTH (PHC. 6,B), NOABEACHHOrO K riapoMotopy Qu.
(xkpuBas 1), n reomerpuucckoro pacxoga Q,,, (xpusas 3)
NpH PasroHe FUPOArPEraTa OKa3hIBAET, YTO B MOMCHT BPE-
Menn 0<7<0,12 ¢ pacxo/ipl BO3PAcTAIOT (E3 3HAYMTCILHBIX
nynbcanuit. 1pu gansueiimenm pasrone (0,12 < £ < 0,9 ¢) pac-
XOJ1bI KM/TKOCTH PABHOMEPHO BO3PACTAIOT K UMEIOT JIOBOIBHO
3UAYMTCIILHBIC MyThCAIH, AMILTHTY/2 KOTOPBIX COCTABISET
710 420 cx¥/c, BuisBaiHble Mynbeaiyeii nojauu nacoca @, .
B nepros spemenn £ > 0,9 ¢ naGiuogaercs yeTaHOBUBIICECs
JIBUKCHME Bala MMAPOMOTOPA M 00€ KPHBbIE PACIIOIOKCHE!
aKBMAMCTAHTHO. Ha paccmarpuBaeMoM y4acTke my:Ihcalus
PACXOZI0B OTCYTCTBYET, HO TIPH 310M APKO BRIPAKCHAI CHHY-
COMaIbHbIE KOjIEGAIHS], BhI3BAHHBIC KONCGAHUAMU MOMCHTA
conporusneuns M, , amiunTyaa KoTophix passa + 100 cyd/c,
HTO COCTABIACT 5% HOMHHAIBHOTO 3HAUCHHS.

ABanu3 3aBUCHMOCTH M3MCHCHHS YITIOBOH CKOPOCTH
Baza ru/IpoMoTopa ®,, (pHc. 6,r) IpH €ro pasronc no-
Kkasbisact, uto B Moment spemern 0 <7<0,9 ¢ snaucune
YIIOBOM ckopocTd (kpuBas 1) BospacTact 63 3HaUHTE IbHBIX
IyIbcaLwii U B eprojL Bpemeny £ > 0,9 ¢ nabionaercs ycra-
HOBHBIIICECS JIBHKEHHE Bajla TH/poMoTopa, paboTatomero
B cHcTeMe ruapoarperara. Ha paccmarpuBaeMom ywacTke
nyIbCauus yrioBoi ckopoctu ®,, OTCYTCTBYET, HO MpU
TOM APKO BHIPAKEHHI CHUYCOUIANBIBIC KOTCOAHMUS, BRI3BAH-
Hble KoneOanusIMu MoMeHTa conporusicuus M,. Tlpu sTom
amIumTyia Korebauuii yriosoii ckopocTy parHa 4 4 ¢, uto
COCTaBIIACT 6% HOMHHAILITOTO 3HAYSHHUS.

Mccaenopanne JMHAMAKH MOICPHUSHPOBAHHOTO

ILTAHETAPHOI0 THIPOMOTOPA

Ha mwecrom >Tane GbIO MCCIEA0BAHO BIMSAHME
KOHCTPYKTHBHBIX 0COGCHHOCTEH MOJCPHH3HPOBAHHOTO
TUIPOMOTOPA (ILIOWIAH NPOXOJHOTO CCUEHHA PAcIpenc-
JATELHOTO (710Ka HE U3MEHACTCH U paBHa A, =226 mm’;
IMAMETPATIbHbIH 3330p ACTalNeH CHIOBOTO COSMHERMS (Bhi-
TecHuTeNei) H3Mensercs B panasone S = 0,020,065 mar)
HA IMTHAMAUCCKHC XapaKTEPHCTHKH rHapoarperara. [lostomy
1IPH MOJIENMPOBANHN GLUTH IPHHATH HEH3MCHITHIMU BHCLIITHC
BO3MYIIAIOUINE BO3ACHCTBUA — MOMEHT CONPOTHRICHHS
M, =365 H.m n nonaya racoca Q,, =1770 cx’/c. O6bem
NACCHBHOIO racHTENs MyJhcauuii pasen Hymo V,,, = 0ca’.

AHaTH3 3aBHCHMOCTH M3MCHCHHS NaBncHHs P (puc.
7,3, KpuBas 2) B HarHeTaTe/bHON MaruCTPa/Ii THApOArperara
[PH €ro Pasrone 1OKaskIBACT, uTO npH mycke (1 =0 0,02 ¢)
HABTONAETCA 10BOKHO GOTBLION MUK faBenns P| 10 88
MIla, 5 5,5 pasa IPeBLULIAIONTHIT HOMHHAILHOE 3HAYCHHE,

Jlanee napienue » CTabHIM3UPYETCA, a €ro 3HaYCHUe
TOCTENEHHO ymenbiuaerces ot 28,5 710 27,5 MIla na orpeske
pevenn 0,04 <7< 0,82 ¢, npensiuuas B 1,8 pasa Hovmmansioe
3snavenne. LIpu sambeiimen pasroue (0,82 < £ < 0,95 ¢) nanne-
e P} JI0BOTHHO PO CHIDKALTCS, /IOCTUIaS CBOGIO HOMHHATh-
Horo sHasenns. B neprog spemenn £ > 0,9 ¢ nabmonaercs
YCTAHOBHBIIICECS ABMKCHAE Bana rujpomoropa. Ha Becem
1IPOTSUKEHMH HCCe0BanMii poliecca pasrona (£ > 0,04 ¢)
11yTbCaIHy 1aB1eHus OTCYTCTBYIOT. Ile06X01MMO OTMETHTS,
410 3HaYeHUs AaBdenus Pi (kpHBas 1) HOIHOCTHIO COBNANa-
10T ¢ HaBACHHCM B rHApoarperate P .
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AHAII}3 3aBHCHMOCTE}H H3MEHEHHA MOMEHTOB B nepuoa
pasroHa rugpoarperara (puc. 7,6) NoKaskIB3eT, YTO AP TIyc-
ke (¢=0-0,02 ¢) HaGmonaeTca HOBONBHO GOABILOH UK KpY-
TAWLErO MOMEHTA M,q, (xpuBas 1) 10 2100 H: m,8 5,7 pasa
npenblulmoumﬁ CBOC HOMHHATLHOE 3HAYECHHE. }Ianee 3Ha4e-
RHS KPYTAIEro MomenTa M., CTaSWIpYIOTCA 1 Ha OTpes-
xe Bpemern 0,04 <7 <0,72 ¢ NOCTeNeHRO YMEHBLEAIOTEA OT 630
10 620 H - m, TpesbInas B 1,7 pasa cB0e HOMHHANLHOE 3Hade-
wme. Tlpu nanpueinem pasrone (0,72 </ < 0,9 c) anavenne kpy-
Taiero MomenTa M, M0BOJLHO PE3KO CHIDKAETCS, NOCTHTaR
CBOETO HOMUHATIHHOTO 3HAYEHNA 1 B TIEPHOI BPEMEHH 1 > 0,9
¢ HaBJTOAaeTCs YCTAHOBHBILICECH ABIKEHHE BAA THAPOMOTO-
pa. Ha BeeM ApOTSDKe RN HecIe [OBAHN potecca pasrona (>
0,04 ¢) mynEcarn v KPY THHIETO MOMEHTA OTCYTCTBYIOT.

AnRamis 3aBHcHMOCTH (DHC. 7,B), XapaKTepusyomedf n3-
MeHeHue pacxosa pabouelt XILIKOCTY Yepes TPEenoXpati-
TeNbHbI KTanaH @, (KpHBasi 2) NPY pa3sroHe THApoarpera-
T4, IOKa3BIBACT, HTO B MOMERT BpemeHn 0 < ¢ < 0,04 ¢ pac-
XOB pabouel KUIKOCTR Yepes knaman ¢, JOCTHIALT CBOGTO
MakcuMansHoro suavenns O, = 1660 car'/c 1 uMeet fo-
BOJTbHO 3HATHTENBHYIO MYABCALIIC A0 SO0 cum/c, BBI3BAHKYIO
CTparMbaHKeM Baia FHAPOMOTOpa. B nepHol BpeMeHH
0<£<0,04 ¢ pacxoa pabouett )UAKOCTH 4epe3 KIATIAH PaBHO~
MEPHO YMEHBLIACTCH, a ITyJ5CALMHU [PH 3TOM COBEPLUICHHO
OTCYTCTBYIOT, @ B [IEpHOA BpemerH ¢ > 0,82 ¢ KnanaH 3akpbi-
BA€TCA, XAPAKTEPHAYA YCTAHOBMBIIIESCH IBIDKEHIIE BATIA TAIPO-
MOTOP3, paGOTAIOIIEr0 B CHCTEME MROpOArperata,

AHanus 3aBHCHMOCTeH (DHC. 7,B) H3MEHEHHA pacxona
paBodel KUAKOCTH, NONBEACKHOTO K THApOMOTOpY Q,,, (KpH-~
Ban 1), u reomerpuveckoro pacxoma @,, . (kphpast 3) npu
PA3roHe THAPOATpErara NOKABIBACT, YTO B MOMEHT BpeMeHU
0<1<0,04 ¢ 3uaueHna PacxomoB MMEIOT 3HAYHTENbHEIS
Myiscaunn a0 420-440 ca’/c, BRI3BAHHEIE CPAGaTRIBAHKEM
npenoxpasuTenbHOro knanaka. B nepumon spemenn
0,04 < ¢ < 0,82 pacxoa KHAKOCTH, NOABEASHHbIH K THAPO-
MoTopy Q,, H reomeTpraccknii pacxon @, , , PABHOMEPHO
BoO3pacTatoT W npH 0,82 < ¢ < 0,95 ¢ 3naveHus pacxonos
DOCTHTAIOT ~ CBOGTO  HOMHHANBHOTO  3HAMEHMS
Q,, =1660a/c,a @, , =1620 cm’/e. Tpu ¢ > 0,9 ¢ Ha-
6I0IaeTCA yCTaHOBHBHICECS ABHAKEHHE BANA THAPOMOTOPA.
Ha BCeM NPOTHKEHHH HCCIIeA0BARMI MPOLIECCA PA3TOHa
(2> 0,04 c) mynbcauus pacxonoB OTCYTCTBYHOT 1 KpuBhIe |
H 3, XapaKTepu3ylowse pacxon paGodell KUAKOCTH, TONBe-
HEHHBIH X rHAPOMOTOPY Qu # TEOMETPHUECKHH pacxon
Q,, ., COOTBETCTRCHHO, PACTIONATAKTCA SKBHAHCTARTHO.

AHATH3 3aBHCUMOCTY H3MEHEHI YTTIOBOH CKOPOCTH @,,,
Baja FHAPOMOTOPA IIPH PasroHe ruxpoarperata (puc. 7,r)
TIOKATBIBAET, YTO B MOMEHT Bpemern 0 < £ < 0,04 ¢ 3Hade-
HHUE YIIOBOH CKOPOCTH @, (KpHBas 1) UMeeT MyNbeallao 10
4 ¢, Bp3BaHHYIO cpaBaTLBAHIEM NPEROXPAHHTENRHOTO K-
nana. B nepron spemenn 0,04 < £ < 0,75 ¢3xauerue ymo-
BOf CKOPOCTH @, DABHOMEDHO BO3DAcTAeT W NMPH
0,8<1<0,9 ¢ HoCTHraeT HOMHHAALHOTO 3HAYEHHA

@,, =61 ¢, anayuacTie Bpemeny ¢ > 0,9 ¢ HabmogaeTca

YCTAHOBHBUIESCS MBIDKSHKE BAjla THAPOMOTOpA, paboTato-
Iiero B cocTase rupoarperata. Ha sceM MpoTAxeHHH wc-
crenoBanug npouecca pasrona (¢ > 0,04 ¢) nynbcaiu yr-
NIOBOH CKOPOCTH ), OTCYTCTBYIOT.

[, 32972010

HESIMATIHI

Tax Xak MOJEPHH3AUNA THAPOMOTOPA MPE Ay CMATpHRA-
€T CHUKEHHE BIUAHUA KOHCTPYKTHBHBIX 0COGEHHOCTEH Ha
M3MEHEHHeE €I BLIXOIHBIX Xapak TePHCTHK, HA CEABMOM 3Ta-
e GbUI0 HCCNETOBAHO TOMBKO ONHOBPEMEHHOE BNTHHE KOH-
CTPYKTHBHBIX OCOGEHHOCTE BRTECHHTENBHORC H PacIpese-
JUTENBLHOrO GOKOR MOREPHUIHPOBAHHOTO FHXPOMOTOPA U
BHEHIHIX BOIMYIIAIONYIX BO3NSHCYBMI -— MOMEHTA conpo-
‘TaBeHit M, W Mynbcalis Nofauu Hacoca , , Ha AWHa-
MITIECKIE XapAKTEPHCTHIN riapoarperara, Mozemiposalne
U3MEHeHNs Harpyskn M, v nofaun Hacoca 2, 0CYiecTB-
JISOCH TIPH YCITIOBHAX, ONMCAHHLIX 8 pabore [1]. ITpn moae-
JIHpORAHMY O0BEM NMACCHBHOTO racHTelNs Myibcausli pases
wymo ¥V, =0.

AHa/i3 3aBHCHMOCTH HIMEHEHNA HARICHHA p| B HATHE-
TaTeNbHOH MATHCTPATH THAPOAIPETaTa B MOMEHT ero pasro-
Ra (puc. 8,a, kpuBas 2) NOKA3BIBAET, YTO NP ITycke {f = 0—
0,04 ¢) nabmonaeTcst HOBONLHO GONBIMOH MK JABACHHA P
10 88 Mlla, B 5,5 pasa (peBsIUAIOUIHI HOMHHATLHOE 3Hade-
Hue. B neproa peMenn 0,04 < ¢ < 0,69 ¢ nawnenue crabu-
TH3APYETCA, A €70 3HAYCHIA NOCTENEHHO YMEHBIIAIOTC OT
28,5 110 27,5 MITa, npeBoitnas 8 1,8 pasa HOMUHANLHOE 3HaYE-
e, Ha 3T0M Y4aCTKe JABNEHHE MMEST HE3HAHHTENbHBIE MYk~
caun (70 6%) ¢ aMTIHTYAON 20 1,0 MITa, KOTOpbIe BhI3BAHB!
mymbcanpedi nofasn Hacoca @, , . lpu panbHeifinenm pasrone
(0,69 < < 0,8 ) HabmoNACTCA PE3KO CHIDKCHHE JABICHIA
P, 1O HOMHMHAJISHOTO I 3HAMMTENbHBIC IYNbCALIHK 10 95—
100% npu ammiuTyae 150-160 M7a. Ilpu £ > 0,8 ¢ Habmo-
JIAETCA YCTAHOBHBUIEECS ABIDKEHHE BATA FMAPOMOTOPA IPH Ha-
JUTTHY 3HAUHTEITHHBIX MyNbCalii naneHus. Ha pacemarpusae-
MOM Y4acTKe APKO BLIPAKEHBI CHHYCOMTANLHbIE KONleatml,
BBIBANHBIE KONEGAHIAMY MOMEHTA COTIPOTHRIEHIH A

AHamI3 3aBUCHMOCTE} H3MEHEHHS MOMEHTOB. Tuapoar-
perara B nepro ero pasrona (puc. 8,6) nokazbiBact, 4To NpH
mycke (1= 0-0,04 ¢) vaGmonaerca GoMBIIOHN NHK KPYTImErD
womenta M, wp (KpuBas 1) 2o 2100 H'm, 8 5,7 pasa npesbiia-
10Ul HoMuBanbHOE 3naveHUe. B nepuox speMenn
0,04 < < 0,69 ¢3naverme kpymamero momenta M, cra-
GHIM3MPYETCA, & €10 3HAYCHHS TTOCTENEHHO YMEHBIIAIOTCH
0T 630 0 620H-m, npespluas B 1,3 pasa HOMIHANLROE 3Have-
Hne. Ha 5T0M yuacTke kpyTamuit moment M, xp MMEET He-
3HAYMTEBHLIE YNbCAMK 10 3% npu amnsutyze 10 H-am, ko-
TOPHLE BHI3BAHBI MyNbCalmel nopaun nacoca @, . . TIpk Aanb-
neltuiem pasrore (£ > 0,8 ¢) 3HAYCHHA KPYTANIETO MOMEHTA
M., CHIKAIOTCA, IOCTHraR CBOETO HOMBHAILHOTO 3Hade-
HIsl DY HAJTHYHA SHAYHTEBHBIX Y hCAIH, COCTABNAIONIHE
meuTH 100% rmpit amiomtyae 360 H-u, BbISBAHHBIX TyRbCaUH-
efi nonaun Hacoca @, , . Ha paccMarpuBsaeMoM yqacTke ApKo
BBIPAKCHBE CHHYCOHIANBHDIE xoneﬁanm, BBI3BAHHBIC KOJIE-
BanuaMy MOMeEHTA compotisaeHma M, (kpusas 3). Ipn
3TOM aMIUTHTYAa KomeGanuii KpyTsAlIEro MOMEHTa paBHA
+ 130 H-m, a0 cocTasnser 35% OT ROMMHANBHOIO 3HAYSHHA.

AHAITH3 3aBUCHMOCTH, XapaKTEPH3YIOLeH MMEHeHHE pac-
Xona paGoreH JKUAKOCTH Yepe3 PEROX paHKTe/LHbI Kiatian @,
TIPH pa3roke rHapoarperara (puc. 8,8, xpubas 2), OKA3bIBAET,
uTO B MOMEHT BPEMEHH 0 < £ < (0,04 ¢3HATCHHC PACcXoia HOC~
THTAeT CBOETO MaKCHMATLHOTO 3Haueus @, = 1660 cv/c n
UMeeT GolBHIYIO MyMbcanmio — 10 240 ea/c. B neproa spe-
menm 0,04 < 7 < 0,73 pacxoa paGoueit XuIKOCTH Hepes mpe-
JOXpasuTesbHbI IGanaH @, PABHOMEPHO YMEHBUIAETCH, Ofl-
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HAXO MyIBCALIAK NIPU 5TOM He cHxatotea. pn 1> 0,73 ¢
KIIaraH 3aKPIBACTCH, XAPAKTEPHYS YCTAHOBHBIIEECH ABIDKE-
HHe Basa THAPOMOTODE, paGoTaloMmeno B cocTase IHApoarpera-
Ta. HeoGXoAUMO OTMETHTS, UTO MyILcaliy paGoueH #aKxocTy,
TIPOXOAMIEH Uepes NPeA0XPAHHTENbHE Wiana O B NepHOL
pasrona, BI3BAHLI MNbCAMEN nofam Hacoca g, ,.

AHayus 3aBucHMOCTe H (pHic. 8,8) H3MeHenNs pacxoaa pa-
Gouel KUAKOCTH, IOABENEHHOTO X THAPOMOTOpY O, (Kpu-
Bai 1), U reoMeTpUMeckoro pacxoaa Q, . (kpusas 3) mpu pas-
TOHE THAPOATPEraTa NOKAIBIBACT, 4TO B MOMEHT BpeMeHU
0<¢<0,04 ¢pacxofb! HMEIOT 3HAYUTEIBHBIE TYISCAUNH H0
380 om’/c, BHI3BAHHEIC OTKPHITHEM TPEIOXPAHNTENEHOMD K12~
mana, anpu 0,04 < 7 < 0,73 ¢3HaUEHHS PACXOAOB BOSPACTAIOT
MpakTHHecky Ge3 Mymbcatmit, B neproaspemer 0,73 < ¢ < 0,8 ¢
PACKO KHUIKOCTH, TIOMBE/CHHBI K FIPOMOTOpY (J, , HTEOMET-
PurecKiit pacxoll O, , PABHOMEPHO BOSPACTAIOT HIIPK ¢> 0,8 ¢
Hal/TONAETCA YCTAHOBHBILESCS ABIDKCHHE BANA THAPOMOTOPA
TIPY HAS I MYNLCALH, BRI3BAHHBIX MyJbcalliell nofaqy Ha-
coca , , KOTOpbIE COCTARMAOT 10 100 120 ar’/c COOTBETCTBEH-
HO. Ha paccMarpuBaeMoM yHaCTKE HESHAMHTENBHO BHIPAKEHS!
CHHYCOHNATBHEIE KONeGAHIs, BLI3BAHHBIE KONCOAHIAMH MOMEH-
Ta COMPOTHBICHHA M, ¢ aMruinTymof + 15 carlc.

ANanu3 3aBHCUMOCTEH M3MEHEHHs YIIOBOH CKOPOCTH
@, Bala IIIPOMOTOpA TIPH PasTOHe MAAPoarperara (puc. 8,
T) OKA3bIBAET, HTO B MOMEHT BpemeHH 0 < £ < 0,72 ¢3Have-
Hus YINOBOT CKOPOCTH @, (Kpusad 1) Bo3pacTaior Ges myns-
cawit nnpn ¢ > 0,8 ¢ HabmonaeTcs YCTAROBUBINEECH ABH-
JKEHHE BATA THAPOMOTOPA, PaGOTAIOIErD B COCTABE MHAPO~
arperata. Ha ydacTke, COOTBETCTBYIOUIEM BpPEMEHR
1> 0,72 ¢, HAGTHONAIOTCA HE3HAUUTENBHEIC CHHY COMAATBHEIE
KoneGanis, BbI3BaHHbIE KONeGaHuAMH MOMEHTA CONPOTHB-
nenus M, , aMIUTHTY}a KOTOPBIX paBHa £ 2 ¢!, 4T0 cocTasi-
€T 6% OT HOMUHAJILHOTO 3HAYEHHS.

Ha BOcbMOM 3Tane GbU10 HCCEAOBAHO OAHOBPEMEH-
HOE BIIWAHNE KOHCTPYKTHBHEIX OCOBCHHOCTEH BHITCCHU TSI
HOTO H PacnpeneHTeIbHOIo 6rokos MOJEPHU3IHPOBAHHOTO
THAPOMOTOPA, BHEIIHHX BO3MYWIAIOIMX BO3AEHCTBUI H nac-
CHBHOTO FacHTes mymbcattuii. [Ipyu MOReHpOBaHKs I KOM-
TNeHCaUNH HETATUBHOIO BITHAHUA BHELIHUX BO3MYMIAIOMWNX
BO3ACHCTBRI UCNOABL30BANICA IACCUBHBIH TaCHTEND MYNbCa-
it o6vemom ¥, = 5000 ca’.

AHATH3 3aBHCHMOCTH HIMCHCHWS ABRCHHA p; B Harke-
TaTesibHON MAIHCTPAlIH I'APOATPETATA IPH €0 Pa3roHe (puc.
9,a) DOXa3biBALT, 4TO B MOMEHT Mycka {f = 0—0,06 ¢) Habmo-
JIaeTCs IHK NaBNeHU (KpuBas 2) 4o 39 MiTa, IpeBsuatoiupii
B 2,4 paza HOMUHATLHOE JHAueHNe. B nepuos Bpemenu 0,06<
¢<0,11 ¢ 5aBIEHNE PEIKO CHIKACTCA H Ha y9aCTKE BpEMEHH
0,11 <£<0,79 ¢ — cTaGunusupyetcs, a ero 3HaYERHs MO~
CTENeHHo yMeHbaloTes 01 28,5 10 27,5 Mila, mpeBhituas B
1,8 pasa yomunaneHoe srauerye. [Tpn nansueiien pasrone
(0,79 < ¢ <0,9 c) nasneuue B ruapoarperate p, CHIkaer-
caunpy ¢ >0,9 ¢ nabmonaercs ycTaHoBMBIIESCS IBHKE-
Hite Bana TMAPOMOTOPA B cOCTaBe ruapoarperara. Ha pac-
CMaTPUBACMOM YHACTKE APKO BEIPAKEHB CHHYCOMIATbHEIE
KoneGatits, Bh3BaHAbIE KOJeGaHHAMU MOMEHTA COTIPOTHB-
nenrs M, TIpH 3TOM aMIUTHTY A KoeOAHRI NaBleRuA pas-
na * 3 MiTa, 410 cocTaeniet 18% oT HOMHHAABHOTO 3HAYE-
Hug. Ha ydacTke, COOTBETCTBYIOWEM BpeMeHn 1> 0,11 ¢
HAGMONAIOTCH MYALCALWN IABNCHUA P; 110 6% FIPH aMILTHTY-
Ae 1 Mla, BbI3BAHHEIC TyTbcaLel OKAYM Hacoca O,
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Heo6X0AMMO OTMETHTb, 4T HCIIONL30BAHNE MTACCHBHO-
TO racHTeNs Mynbcauuii B 2,3 pasa CHIDKAET MHKH JABICHUA
[TpH ITyCKe MUAPOArperara.

AHang3 3aBUCHMOCTEH H3MEHEHHA MOMEHTOB T1APOar-
perara B [IEPHOA €T0 pasroHa (puc. 9, 6) MOKA3LIBAET, ¥TO MPH
nycke (£ =0,06 ¢) HaGmoNaeTCs MUK KPYTAIIETo MOMEHTA

M,, (xpusas 1) 10 900 H - », Ipessimalonniii 8 2,5 paza
HOMMHANBHOE 3HaYeHue. B repron spemenn 0,06 < £ <0,11¢
kpyTamui moment M, pesko cuukaeTcs M npH
0,11 <£<0,79 ¢ — cTaGUIH3MPYETCA, @ €10 3HAYSHHA T0-
CTeneHHo ymeHbmaioTes oT 630 50 620 H - m, ripepprman B 1,8
Ppasa HOMUHANEHOE 3HaueHHe. [IpH naNbhefiieM pasToKe
(0,79 <£<0,9 c)3navenus kpymamero Movenra M,, cuu-
KAIOTCA, IOCTHIAA HOMUHAIILHOTO 3HAYEHHA H IIDH ¢ > 0,9 ¢
HAGMONAETCA YCTAHOBHBLIEECH IBIKEHUS BAMIA FHAPOMOTO-
Ppa, paGoTatowmtero B cocTage ruapoarperara. Ha paccmatpi-
BAEMOM YUACTKE APKO BRIPAKEHE! CHHYCOMAATBHbIE Koeba-
HES, BHISBAHABIE KONEGAHIAMH MOMEHT2 CONPOTHBICHHA
M_. Tpu 310M aMILTUTYa KoneGauuit KpyTALIEro MOMEH-
Ta pannai 130 H - m, uTo cocTapieT 35% OT HOMHHANBHOTO
3Haqenmsa. Ha ygactke BpeMenn £ > 0,11 ¢ xpyrammii Mo-
Ment M., nmeer HesHauNTe B Hble MyTBCAlK A0 3% npH
amrnuTyae 10 H - v, BEI3BAHAbBIE MYNHCALHAMH TIONAYH HACO-
ca Q, .. HeofxozmMo OTMETHTE, 4T0 HCTIONE30BAME Nac-
CHBHOTO racHTens mymbcaumit ofbemom ¥ = 5000 v’ s
2,3 pasa CHIKAeT IMKH KPY TALETO MOMeHTa M, o TIPHIIYC-
K€ FHAPOarperaa.

AHami3 3aBHCHMOCTH, Xapakrepusyroiel n3MereHne
pacxozia paGouel XHIKOCTH 4epe3 IPeAoXPAHHTENbHE Kia-
nay @, (prc. 9,8, kpuBas 2) NPH pasroHe TUApoarperara,
NOKA3HIBAET, YTO B MOMEHT BpeMern () < £ < 0,06 ¢ knanan
38KPLIT, TRK KaK IPOHCKOMIMT HANOKHERHE 0GheMa aCCHBHO-
ro racutens nynscaudii¥,, =5000cx’. Hanee, npn
0,06 < ¢ < 0,12 ¢ 3Hauenue pacxoxa paboueit KHIKOCTH Ye-
Pe3 IPEAOXPAHKTENBHbIN KTaNal (), HOCTUTAET CBOEIO Mak-
cnmansHoro sHaderna §,, = 1660 err'/c ipn nonsoM otcyT-
cTBRM mynbcaugit. B nepwon Bpemenn 0,12 <£<0,79 ¢
PACcX0/l KUAKOCTH, Npoileuel Hepe3 KIanaH PABHOMEPHO
YMEHBILIAETCA, TIPH ITOM HaGIIONAIOTCA IHAUMTEIBHBIE TyITb-
canun 10 240 cu/c. Tipu £ > 0,79 ¢ knatian 3aKpeBaeTes,
XapaKTepH3ys yCTAHOBHBUIEECS IBIKEHUE BATA TRAPOMOTO-
pa, pabotatomero B cocTase rHapoarperara. Heobxomumo
OTMETHTS, YTO MyNLCAHA pabodeil KUAKOCTH, NPOXOATILEH
Hepe3 IPEeOXPAHHTEILHbIIl KNANAH B [IEPHON PAsTOHA, BBI3-
BaHa IyNbcaiyeit nofaun Kacoca @, ,

Ananus 3aBHCHMOCTEl (puc. 9,8) H3MeHEHUA pacxora
PaBouel KUTKOCTH, TIONBEEHHOTO K THApoMoTOpY @, (kph-
Bast 1) 1 reomeTpirieckoro pacxona @,, . (kpnsas 3) npu pas-
TOHE PHIPOATPEraTa, TIOKA3HIBAET, YTO B MOMEHT BpeMEHH
0 < ¢ <0,9 ¢ pacxonsl BospacTalor 63 Iynbcallkil, a nps

1 > 0,9 c nabmonaeTca yCTaHOBUBILIEECS ABIDKEHIE Bana rii-
poMoTopa. Ha paccMaTpuBaeMoM y4acTKe NPs OTCYT-
CTBHH My/ISCALINH PACXOTIOB APKO BEIPAKEHB! CHHYCORAANb~
Hble koeGaniA, BEI3BAHHbIE KOs16GaHMAME MOMEHTA COTIPO-
THBeRHA M, , aMIUIHTYAa KOTODBIX paBKa 100 ca/e, uto
cocTapNAeT 5% OT HOMHHANbHOYO 3HaueHus. Obe KpHBhIe
PACIONOKEHD! SKBIINCTAHTHO HA BCEM IIPOTAKCHKH POLIEC~
©€a MCCIENOBAHMS,

HESIATHIA
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AHanv3 3aBHCHMOCTE! H3MEHEHHS MOMEHTOB I'HApOar-
perara B IepHO eT0 pa3roHa (pHc. 9, 6) MOKa3bIBAET, 4TO NPH
nycke (= 0,06 c) HabmoxaeTcs MUK KPYTALETO MOMEHTA
M,, (xpusas 1) o 900 H - m, npesimarowmit 6 2,5 pasa
HOMHHaJbHOE 3HaueHue. B Mepuox BpeMeHu
0,06<1<0,11 cxpyrsmuii Moment M, peso cumkaet-
caunpn 0,11<7<0,79 ¢— craGwimsupyercs, a ero 3Ha-
YEHHS OCTENIEHHO YMeHbIAoTCs 0T 630 10 620 H - m, mpe-
peias 8 1,8 pasa HomunaibHOE 3Hauenue. T1pu fabHeiimem
pasrote (0,79 < ¢ < 0,9 ¢) 3HauCHMA KPYTAIIEr0 MOMEHTA
M, cuwxarotes, nocTHras HOMMHATBROTO 3HAYEHUS 1 PH
t>0,9 c nabmonaercs ycTaHoBUBLICECH IBIDKCHHE Baa
THApOMOTOpa, paboTaKomIero B cocTase rupoarperara. Ha
PACCMATPUBAEMOM YUACTKE APKO BHIPAKEHbI CHHYCOHATb-
Hble Ko/te0aHus1, BhI3BaHHbIE KOeGaHMAMY MOMEHTa COnpo-
upnenus M, . Tlpu 3ToM amrumiTyna koneGanui kpyTiie-
ro MoMenTa paBHa = 130 H - m, uT0 cocTaBseT 35% OT HOME-
HanbHOro 3Ha4eHns. Ha yuacte Bpemenn ¢ > 0,11 ckpyTa-
it Movent M, uMeeT HesHAUHTEIbHLIE MyTbCALIH JIO
3% npu ammuinryae 10 A - m, BBI3BaHHbIE Ty TbCALIMAMH [Oa~
au Hacoca @, , . Heo6Xoumo OTMETHTE, 4TO HCMONB30BA-
HUe MACCHBHOTO TacuTens myibcauniéi oGbeMoM
V,., =5000cx’B 2,3 pasa CHWKaeT NUKH KPYTAIIETO MO~
menta M|, npu mycke runpoarperara.

AHanu3 3aBUCHMOCTH, XapakTepu3ylolieH H3MeHeHue
pacxoita paGouei KHAKOCTH Yepes NpeloX paHNTeNbHbIA Ki1a-
nan @, (puc. 9B, KpuBas 2) Npu pasroHe ruapoarperara,
TIOKa3bIBaeT, 4To B MOMeHT BpeMeru 0 < 7 < 0,06 ¢ kianan
3AKPBIT, Tak KaK IPOHCXOIAT HarlojHeHue 00beMa NaCCHBHO-
ro racutens myabcaumitV,, =5000 cu’. Jlanee, npn
0,06 < ¢ < 0,12 ¢3HaveHne pacxosia paboueit KHAKOCTH ye-
pe3 MpefloXpaHHTebHbIi Kianan (0, NOCTHTAeT CBOETO Mak-
cumanbroro suauenus Q,, = 1660 ci’/c npu noHom otcyT-
ctBuM mynbcaunit. B nepron Bpemenn 0,12 <7<0,79 ¢
PACXOJL KUAKOCTH, POLIEAIEH Yepe3 KIanaH PaBHOMEPHO
YMEHBIIACTCA, MY 3TOM HaGITIONAKOTCS 3HAMTETHHBIE TTY)Tb-
cauun 50 240 em’le. Tpu ¢ > 0,79 ¢ knanaH 3akpeiBaeTcs,
XapaKTepusys yCTaHOBUBLIEECH ABIDKEHUE Bajla I’MAPOMOTO-
pa, paGoTaioutero B coctase rumpoarperata. Heobxomumo
OTMETHTB, 4TO MyJIbCalka pabouell KUAKOCTH, MPOXOAAMEH
4epe3 NPeNOXPAHHTENbHBIH Kaliah B IEpHO/ Pa3roHa, Bhi3-
BaHa Mynbcaunelt noxau Hacoca Q, . .

Ananus 3aBucuMocTeli (puc. 9,8) N3MeHeHUs pacxond
paGoueii KHIKOCTH, OBEAEHHOTO K ruapoMotopy Q,, (kpu-
Bas 1) ureomerpnyeckoro pacxona @, , (kpusas 3) npu pas-
TOHE ruapoarperara, 1oKasblBaeT, 4T0O B MOMEHT BPEMEHH
0<t<0,9 cpacxonsl Bo3pacTaioT 63 my/Tbcaunii, a npx
£>0,9 ¢ HabmonaeTcs yCTaHOBMBUICECH ABIKEHHE Bana
runpomotopa. Ha paccMaTphBaeMOM yuacTke MpH OTCYT-
CTBUH nynbcauuﬁ Pacxo10B APKO BbIPAXKEHBI CHHYCOUMANb-
Hble KOJIeGaHHs, BbI3BAHHbIE KOJIEGAHAIAMU MOMEHTa CONpO-
TuBnesus M|, aMInATYZa KOTOPBIX paBHa £ 100 ca’/c, uto
cocTaBseT 5% OT HOMMHANIBHOTO 3HaueHus. Obe Kpusbie
PACIIONOXKEHb! IKBHANCTAHTHO HA BCEM NPOTSKEHHH IPOLiec-
€a HCCIIeNIOBAHMSL.

AHAHM3 3aBUCHMOCTe} H3MEHEHHs YIIIOBOH CKOPOCTH
@, Ba1a TWAPOMOTOPA NP Pasroke rupoarperara (puc. 9,r)
nokasblBaeT, 4To B MoMeHT BpeMenn 0 < £ < 0,9 ¢3HaueHue
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YII0BO# CKOPOCTH @,, (KpHBAas 2) BO3PACTAET NpH OTCYT-
CTBHM y/Ibcanmii u nipy ¢ > 0,9 ¢ nabmonaeTcs yCTaHOBHB-
1ueecs IBHXEHHE Bajla THAPOMOTOpa. Ha paccmaTpuBaeMoM
Y4acTKe [pH OTCYTCTBHH MyTbCaLtit YIIOBOH CKOPOCTH Ha-
6GUTIONAIOTCS CHHYCORAAbHBIE KONCGaHNA, BBI3BAHHBIE KO~
GaHusIME MOMEHTa conpoTisenns M, aMILIHTYIa KOTO-
PpbIX paBHa £ 2 ¢, 410 cocTanAeT 3% OT HOMHHATBHOTO 3Ha~
YeHMA.

Beisoast

IpoBeneHHble HCCIeOBAHNS BITUAHHSA KOHCTPYKTHBHBIX
0COBERHOCTE}! BLITECHHTENLHOO M PACTIPEAETHTENLHOTO
6110K0B CepHItHOTO THIPOMOTOPA, BHEHIHUX BOIMYIAIOLINX
BO3REHCTBHIA H IACCHBHOTO TACHTEIIA Iy/ThCaLliii Ha IMHAMH-
4ecKie XapaKTepUCTHKM THIPOArperara ¢ CepHitHbIM IHAPO-
MOTOPOM [103BOJIAIOT CAIEIATh CIEMYIOLLIHE BHIBO/bL:

— pa3spaGoTaHHas MaTeMaTHIeckas MO THpoarpe-
rarTa C [UaHEeTapHbIM IHIPOMOTOPOM NO3BOJISET MCCIIENIOBATh
JMHaMM4eCKHE NIPOLIECCHI, IPOMCXOMAIIIME B HIEMEHTAX THII-
poarperara ¢ y4eToM KOHCTPYKTHBHBIX OCOGEHHOCTeH Bbi-
TECHUTENBHOTO H PACTIPSIIETATENBHOTO GJIOKOB TUTAHETAPHO-
TO THAPOMOTOPA, @ TAKKE VX BIMAHHE HA BLIXO/IHBIC XapaKTe-
PHCTHKH THIpOArperara;

— YCTaHOBJIEHO, YTO KOHCTPYKTHBHBIE OCOGEHHOCTH Ce-
PUIHOrO FMAPOMOTOPA BIMAIOT Ha XapaKTep H3MCHEHNS Bbi-
XOZIHBIX [1APAMETPOB THAPOArperaTa ake Ipy OTCYTCTBUH
BHEIIHHUX BO3MYIIAIOUIMX Bo3zeifcTByii. HepainonaisHoe
NPOEKTHPOBAHNE PAaCTpENeNHTENBHOTO 6710Ka cepHitHOro
THAPOMOTOPA BI3bIBACT NY/TECALIAY JARTCHHA B HATHETaTE b~
HO¥ MAaruCTPanu TMAPOArperaTa p, U KPyTAUWEro MOMeHTa
M, '« 10 10% B nieproz pasrona i 1o 18% B ycTaHOBHBILICM-
s peKMMe, U KaK CIIEACTBUE, TIPH Pa3roHe rupoarperara
HaGMONAIOTCA My IbCaLK Pabouel XUIKOCTH, TOTBOAMMO
Kk ruppomotopy @, 10 30%. KoneGanus AnameTpabHOro
3a30pa S, BBI3BAHHOTO HANMYHEM MOTPEMIHOCTH HOPMBI
BBITECHUTEIC], OKA3EIBACT 3HAYHTENILHOE BIUAHNE Ha MyITb-
CalMI0 KPYTALIEro MOMeHTa 10 34%;

~ NPUMEHEHHE B NIEPHOJ PA3TOHA NIPH OTKPEITOM Npe-
JIOXpaHHTENHOM KIIallaHe IACCHBHOTO TACHTENIs! Iy b Cauuit
oGvemoM ¥, = 5000 cu’® mossomuno: B 2,3 pasa CHH3HTH
3a6pOChI AABJICHUA U KPY TALIET0 MOMEHTA B TMIPOArperare,
BO3HUKAFOLIHE IPU CTPArMBAHKK Bala THAPOMOTOpa; Goree,
4eM B 9 pas CHU3HTb MyJIbCALMH JaBACHHS U KDY TAIIErO MO-
MeHTa B THAPOArperare 1 I0BeCTH uX 10 9-10% HomMuHanb-
HOTO 3HAYEHHS [1APaMETPOB; YCTPAHHTh My/IbCALK HOAuH
paboueil XUAKOCTH M YIIOBOH CKOPOCTH, TPH yCTaHOBHB-
emcsA pexknme paboThl ruapoarperara.

TIpoBeneHHbIE MCCIIeIOBAHNS BIUSAHUA KOHCTPYKTHBHBIX
0cO0EeHHOCTel BHITECHUTENBHOTO W pacnpesenuTenbHOro
6710KOB MOJIEPHM3MPOBAHHOTO MMAPOMOTOPA, BHEUIHHX BO3-
MyUAIOIIMX BO3ASHCTBHH 1 NACCHBHOTO racUTeNs MyNbCauuit
Ha IMHAMIYECKHE XapaKTePUCTUKH [HAPOarperaTa c Moep-
HHU3MPOBAHHEIM THAPOMOTOPOM TO3BONAIOT CACNATH ClEy-
IOIIHE BHIBOJBL:

— MPOBEICHHBIE HCCIE0BAHUA BIAUAHUA KOHCTPYKTHB-
HBIX 0COOEHHOCTEi MOICPHH3MPOBAHHOT0 FHAPOMOTOPA Ha
IMHAMUMECKHE XapaKTEPHCTHKM TWIPOArperara rokasbiBaior,

Ne3(29)'2010 W[%,ﬁf”"%,
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HTO BCe BBIXO/IHbIE XAPAKTEPUCTHKH MORENHPYEMOro THAPO-
arperaTa He MMeIOT MyNLCAIi H COBMAAAIOT ¢ 3ANAHHBIMY;

~ BIINNE BHEIHAX BOSMYIAIOWMX BO3AeHCTBAN HA
JIMHAMIMECKHE XapaKTePUCTHKH FHAPOATPEraTa ¢ MOLSPHH-
3UPOBAHHAIM THAPOMOTOPOM TIGKA3LIBAOT, UTO NPUMEHEHHE
TNaCCHBHOTO FACHTEIA IYTHCALGHH JUIA KOMIIEHCALIMH HETATHB-
HbIX MOCNEACTBHE BHEMHHX BO3MYMAIOINNX Bo3HeHCTBHI
NO3BONAET: B 2,3 pasa CHU3KTE MUKH JABICHUA H kY TAIIETO
MOMENTa TIPH MYCKe TRAPOATPEraTa; CHU3HTE MYALCAIi Jas-
nenys 8 16 pas u 33 pasa Mynbcaliy KPY TAIEETO MOMEHTA,
BLI3BAHHbIE IYNECALMAMY NOaYH Hacoca Q, 5 YCTPaHHTL
TyALCatkH YIIOBOH CKOPOCTH @, , BH3BAHHBIE MyThCaLlHA-
MH Toziauy Hacoca @, .
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MK 621.225.001.4

AH. ITanyeHKo, JOKT. TeXH. HAYK,
A.A. Boslommna, KanJ. TeXH. HayK
TaBpuuecKHii rocy1apCTBEHHBIN arpoTeXHONOrnueCKuH yHIBepeHTeT, . MenuTonons

AVUHAMUKA MAAHETAPHOIO rmAPOMOTOPA
B COCTABE TMAPOAIPErATA

Pobomy npucesueno 0ocnioNCeHHAM OUHAMIKU 3MIHU GUXIOHUX NApaMempie CepitiHO20 ma MOOEPHI306AHO20 niaHe-
maprux 2idpomomopie y cknadi 2idpoazpe2ama 3 ypaxy6aHHam KOHCMPYKMUGHUX 0cobausocmeil 1020 GUMUCKYS@IbHO20
ma po3nodinbHozo 6oKiG.

Work is devoted researches of dynamics of change of target parameters of the serial and modernised planetary
hydromotors as a part of the hydraulic unit taking into account his design features of displacer and distributive blocks.

Tlocranoeka npoGieMbl

CoBpeMeHHbIe TEHICHIMH Pa3sBUTHA rMApodUKaunu
MOOMWIBHOM TEXHHKH TPeDOYIOT Pa3paboTKK MPHHIMIHATBHO
HOBBIX i COBEPIICHCTBOBAHHS CYIIECTBYFOLIUX KOHCTPYKIHH
HAPOMAIIIHH, & TAKXKE HOBBIX MIOJIXOMOB B PelIeHUH NpoGiie-
MBI yITyHLIEHHA BBIXOJHBIX XapaKTEPHCTHK MHPOArperatos ¢
THAPOMAIIMHAMH BPAILATENBHOTO eficTBuA. [IpuMenenne
BbICOKOMOMEHTHBIX HHZKOOGOPOTHHX THAPOMOTOPOB TUTaHe-
TAPHOTO THINA B MPUBO/IAX aKTHBHBIX p860‘l"X OpraHoB MO-
GHIbHOI TeXHHKH, IPETBABIIAET BHICOKHE TPEGOBAHUSA K BBI-
XOHBIM XapaKTePHCTHKAM, PEaTH3alHs KOTOPBIX MOXKET GbiTh
ofecrieuena Npyu UX MPOEKTHPOBAHHH. [TOBBILICHHE BEIXOM-
HbIX XapaKTEPUCTHK BBICOKOMOMEHTHBIX IJIaHETapHBIX M-
POMOTOPOB NpPH UX MPOEKTUPOBAHUH UK MOIEPHH3AUUH
MOXHO A0CTHYD ITyTEM NTOCTAHOBKH U PELICHUA BaXHOI Ha-
YYHO-NPAKTUYECKOI IPOGIeMbl — HMCCIIENOBAHME PaGoyuX
TNPOLIECCOB BLITECHUTENLHOIO U PaCIpPEAETHTEILHOTO 6n0-
KOB, BEIXO/IHBIX XapaKTePHCTHK MIaHETAPHOTO THAPOMOTOpa
MyTeM KOMTUIEKCHBIX MCCJICIOBaHMM B 06NacTH pa3paboTku
METOJIOB PacueTa, IPOCKTHPOBAHHA, H3TOTOBICHMS M IKCTI-
JTyaTaluy IaHETAPHBIX TUAPOMAIITHH,

1llupokye BOIMOKHOCTH PEANM3aLMH TIOCTAB/ICHHOM Ha-
YUHO# IIPO6IeMBI OTKPBIBAIOTCA TIPH CUCTEMHOM TIO/IXO/E,
KOl KOHCTPYKLMSA OCHOBHBIX Y3708, 3aKOH JIBUKEHUA 3n1e-
MEHTOB BBITECHHTEIbHOIO GJI0Ka, YCHIIUS, IeHCTBYIOIINE B
pacnpenennTesibHOM 5![0}(3, THAPaBIHYECKUE U MEXaHHYeC-
KHE MPOLIECCHI MCCIIEAYIOTCA KaK EIMHOE LieJIoe.

OcHoBHast 4acTh

PaspaGorannas MatemaTiIeckas MOIENb ILIaHETapHO-
TO THAPOMOTOpA B COCTaBe ruapoarperara [1, 2] u Bbimo-
HEHHbIE NIapaMeTpHYeCKue Heenea0Banus [3, 4] mossonunu
BBIABUTH OCOGEHHOCTH H3MEHEHWUS BBIXOMIHBIX XapaKTepHC-
THK IUTaHETAPHOTO MHAPOMOTOPA OT H3MEHEHHS €TI0 IeOMeT-
PHYECKHX N1APAMETPOB C YHETOM 0COGEHHOCTei Nepemente-
HIIS €10 BHITECHHTE/IBHBIX 2/IEMEHTOB H Ko/eGaHui Iiomazm
TPOXOJIHOTO CEUeHHs pacnpeeuTebHOro 610Ka. s 6o-
Jiee TIOJIHOTO H PAMOHANBHOTO HCMOJIb30BAHMA [UIaHETap-
HBIX THIPOMOTOPOB B MPUBO/IaX MOOMIIBHOM TEXHUKHM Ha 0e-
Pe/IHOM 5Tare HeOGXOMMO HCCIIE/IOBATS H3MEHEHHE BBIXOI-
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HBIX XapaKTEPHCTHK IUIAHETAPHOTO FUAPOMOTOPA B COCTABE

ruapoarperara. C 3710l uenbio paspaGorana cxema (puc. 1),

KOTOpasi IIPETyCMATPHBACT CPABHUTENILHOE MPOBE/CHNUE HC-

Cllel0BaHUi MOIEPHU3UPOBAHHOTO 1 CEPUHHOTO IUTaHETap-

HBIX THIPOMOTOPOB B COCTaBe ruApoarperata. [iph Bhimon-

HEHMH UCC/IEIOBAHHI HEOOXOMIMO yUHTHIBATh BIHAHHE KOH-

CTPYKTHBHBIX 0COGEHHOCTEH BHITECHHTEBHOIO H pacipeie-

TTENBHOrO G/I0KOB IIAHETAPHOTO THAPOMOTOPA, a TAKKe

BHELITHHUX BO3MYILAIONIMX BO3EHCTBUH (ITyIbcaluii nojiadm

HACcOCa M KoJleGaHHii Harpy3kiu) Ha H3MEHEHHE BBIXOTHBIX Xa-

PAKTEPHCTHK THAPOArperara.

Jlnst ceprifHOro TMAPOMOTOpPa TIO0UEPENHO HCCIEI0Ba-
1ock (pic. 1) BusHNe NyTbcaluii B pacripeneuTensHoM 6io-
Ke, kore0aHuUit MOMEHTa B BRITECHHTEIbHOM OII0Ke, a Takxke
COBMECTHOE HX BIHAHNE. 3aTeM HCCJIEI0BATIOCH BIIMAHHE BHE-
[IHUX BO3MY IAIOWHX BO3MEHCTBHIT 1 UX CIITAXKHBAHUE C 1O~
MOLUBIO NACCUBHOTO racuTells HyﬂbCal.lHﬁ. HJIFI MOJEpHH3H-
POBAHHOTO FMAPOMOTOPA UCCNIENOBAHUA BHITONHAIUCE 1O
AHANIOrM4HOM cxeMe (puc. 1), oHaKo, B CBA3H C TEM, YTO B
KOHCTPYKIIMH MOA€PHH3MPOBAHHOTO THAPOMOTOpA yCTpaHe-
HbI HSIOCTATKH NPHCYLIHE cepuﬁquy, HMCCJIeN0BaNOCh TOJIb-
KO COBMECTHOE BITUAHUE KOHCTPYKTHBHBIX 0COOEHHOCTEH Il
pomoTopa.

Mccneniopanns xapakTepa H3MEHEHHs BEIXOIHBIX Xapak-
TEPUCTHK THAPOArperara  I1aHETapHBIM THIPOMOTOPOM (ce-
PHIHBIM 1 MOJIEPHU3MPOBAHHBIM) MPOBoWIMCE Ha [TDBM
€ NOMOLIBIO NMaKeTa HMHUTALHOHHOTO MOAENMpOBaHus Vissim.

Tpy uccieIOBAHKAX THAPOArperaTa MPHHATH CIIEAYI0-
1K MCXOJIHBIE TAHHBIE M HAYAbHbIE YCIOBMA:

- HAacoC: reoMeTpUHuecKas Mojaia Hacoca MoCTOAHHA U
pasna Q,, (1)=1770 cx’/c; ymosas cxopocTs Baa Ha-
coca pasha @, =125 ¢'; 114 HeperyImpyemoro Hacoca
TIapaMeTp PeryTupOBaHNA PABEH ¢ = 1 ; NABJICHHE B CITHB-
HOH MarucTpamm pasHo p,, =0;

- ruapoMoTop: paGoumit 06beM TMAPOMOTOpa paBeH
V.0 =160 c1r*; MOMEHT COTIPOTHBIICHHA MTOCTOSHEH M pa-
BeH M, =365 H'M; MOMEHT MHEPLHMH BPaUIAIOMIHXCA
macc pasen J =3,6 H - m; o6bemusiit KITJ{ ruxpomo-
Topa — 77,, = 0,95 ; ruppomexanndeckuit KITI ruapo-
motopa— 7,, =0,9;

HZEUATHIC
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Tnapoarperar
(MCXONHBIC TAHHBIC)

CepniiHbil rAAPOMOTOP

Mopepuusnposannbiii rAAPOMOTOP

BrusHue Bauanue
KOHCTPYKTHBHBIX BHEIIHUX
0cOGeHHOCTeH BOZMYILAOLIMX
BO3ASHCTBUI
PacnpenenurensHstit M+ const
6ok Q.. *const
Vna’l =0
BerrechurenbHbii -~
6ok -
o M, # const
Pacnpeaenuteneaeri ¢
¥ BBITECHHTEITBHBIi Q.. *const
Gnoxn V., =5000 ca’

Brnusaue Bnussue
KOHCTPYKTUBHBIX. BHELIHIX
ocobeHHocTel BO3MYLIAIOIUMX
BO3AeHCTBAI
M # const
Q,. = const
V=0
PacripenennrensHsiii M, #const
# BHITCCHUTRIBHBIH Q,, #const
G0KkH V,, =5000 e’

Puc, 1. Cxeme nccnefosaHusi BHaMuKH NABHETEPHOTO IHAPOMOTOPE B COCTagse rMApoarperara.

- KIANaH: KecTKOCT PYXHHEI pasHa C = 200 Hcm; seym-
YHHA NPEIBAPHTENBHOTO CKATHS TIPYKUHE! X, = 0, 125 cm;
TNONOKUTEALHOE NEPEKPLITHE MIEAHN paBHo X, =0,53 am.

Hicenenopanne JHHAMHKH CEPHIHOTO ILTaKETAPHOTO

TUAPOMOTOPR

MoZeanpoBaHKe NEPEXOTHBIX IPOUECTOB, POHCXOLS-
LMX B THAPOATPETaTe C [WIAHETAPHBIM THAPOMOTOPOM, Bbi-
NOAHAROCH KAK UL CEPUIBOTO, TAK H ANA MONEPHH3IUPOBAH-
HOTO NNaHETAPHLIX [UIAPOMOTOPOB C PabGounM 0GbeMOM
V0 =160 cr’. C nemsio onpeaeneHis BIHAHUE KOHCTPYK-
THBHBIX 0COOCHHOCTEH PaCTPEAENHTELHOTO H BHITECHUTE b~
HOTO G7OKOB B GepHITHOM THIPOMOTOPE HA U3MEHEHME A1HA-
MHYECKHX XapaKTepUCTHK PHAPOArperaTa, MoAeHpOBaHHe
OCY LUECTBIANOCH FIO2TAIHO.

Ha nepsom yTamne GbUt0 HCCNEI0BAHO BAUTHUE KOHCT-
PYKTHBHEIX 0COBCHHOCTEH PACTPENSIHTENLHOTO 60K He-
PAUMOHANLHOTO NPOEKTHPOBAHNS (CEpHITHBI rHAPOMO-
TOp ~— NROIANE POXOHOTO CEUSRHS HIMEHACTCA B AHaNia-
30He 4, =220-226 Mr) Ha JHHAMIMECKHE XAPAKTEPHCTHKH
runpearperara. 1103ToMy npH MoReNHpoBarEA GbLNH MpH-
HATL HEH3MEHHbIMA BHCLIHHE BO3MY IIONIse BO3AeCTBAL:
Moment conpotusnenyit M, =365 H'a U nojaua wacoca
Q,, =1770 er’/c, a TaKke KOHCTPYKYMBHbIE O0COBEHHOCTH
BLITCCHHTENLHOTO 610Ka (AMaMeTpanbHbif 3a30p CHIOBOIO
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coemumenun S (7, =0,9)). OGbeM maccHBHOTO racuTens
mysscauuii paser uymo V,, =0.

AHAJN3 IEPEXOLHOTO NPOLLECCA HAMEHEHHA IABIICHIA B
ruApoarperare B MOMEHT ero PasToHa (pHe. 2a) OKa3kiBaeT,
4T PR ycke (MpH £ = 0-0,007 ¢) HaGmoAacTCA AOBONBHO
Bonbwoii max 20 88 MiTa nagneans p, (xpusas 1) u no 85
Mila— naBnenns p| (kpupas 2), 8 5,5 pasa npesbuaommi
CBOE JHAYCHHE NPH YCTAHOBUBIIEMCS ABHKEHMH. Jlanee, pu
£>0,04 ¢ paBNeHMe B THApoarperare p| CTabuTM3HpyeTea H
€O 3HAYMTENEHBIMY YMBCAIIsIMK N0 18%, aMrauTyna KoTo~
phix cocTaBnAeT A, = 2~ 2,5 MiTa (xpuBas 2), BoI3BAHHHMY
KoneGaHHAMH NOWALA NPOXOAHOTO CEYERHS PACTIpEeNnH-
TenLHOTO 6710Ka (4, = 6 M), NOCTETIEHHO YMEHbUIAETCS OT
29 MIa no 26,5 Mi1a wa otpeske Bpemenn 0,04 <¢<0,8,
npeBbIliat CBOE HOMHHATbHOE 35auenye B 1,8 pasa (kpHsaa
2). lpu panpHeifimem pasrone (0,8 <7< 0,9 ¢) napnerue B
THApoarperare p, NOBOABHO PEIKO CHIDKAETCH (Kpusas 2) u
JIOCTHIaeT CBOST0 HOMVHAIBHOTO 3HaucHns. B niepnos Bpe-
Menu 7> 0,9 ¢ HabMiofaeTCA yCTaHOBUBIISSC IBHKEHHE Bana
THAPOMOTOPa, PaboTaiomero B cueTeMe ruxpoarperara. Iipu
3TOM UYThCAUMA NARIEHHA p| , BHI3BAHHAA KOHCTPYKTHBHbI-
M3t 0COBEHHOCTAMY pacTIpeienuTenbHoro 610ka, CHIKaET-
ca v cocTasaser yxe 9—10% apu 4, = 1,5 MITa. Heobxoaumo
OTMETHTB, 4T0 AaBACHHE (KPHBAs [) m3MERseTeA CTPOTO CHE-
XPOHHO JABJICHHIO B rHApoarperare p; (Kpusaa 2), ABIAACH
TIPAKTHIECKH €10 CPEIHEAPHOMETHIECKHM 3HAYEHHEM.
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Prc. 2. 3aBMCHMOCTH NEPEXOAHbIX MPOLECCOB

/AaBNEeH1S, MOMEHTOB, PacXOA0B M yrnoBoH

CKOPOCTH B peswme pasrona ruapoarperara

PW H3MEHEHHH AHAMETPANBHOTO 3330Pa CHAOBOTO

COeaHHeHMs CepHiHOro rMAPOMOTOPa:
a)l—p(),2— pi(0);6)1— My, 2— M;

8)1—Qu,2— 0., 3— Q..;r)1—0,.

72

AHaiu3 3aBHCUMOCTCH M3MEHCHHS MOMENTOB THpPOa-
rperara (puc. 26) B IIEPUOJT €T0 PA3rOHA T10KA3HIBAET, UTO B
Hauaje mycka (mpu 7 = 0-0,007 c¢) nabionaercs 10BOALHO
Gou1b110ii muK KpyTsIero Momenta M, = 2000 I1-m (kpunas
1), upeBrIaoNIMi CBOC HOMHHAIBHOE 3HaYenHe B 5,7 pasa.
Ilpu 1> 0,04 ¢ 3HauCHMs KPYTALICIO MOMENTA M| CHIDKAROTCS
(kpuBast 1) W HMCIOTCS 1yshCatin 10 17%, aMIIHTY/Ia KOTO-
PBIX cocTaBiieT 10 65 70 H-M 1 BhI3Bana KOHCTPYKTHBHBIMU
0COBEHHOCTAMY PACIPEaEeIHTCILHONO 6710Ka. 3HAUCHUS KPY-
TAMEro MoMenta M, MOCTENenio ymeHsmatores or 670 1o
610 H-m na orpeske Bpemer 0,02 < ¢ < 0,8 ¢, npesbiilas B
1,7 pasa cBoe HomuHaIbHOE 31aYeHue. [Ipu lasmneiiem pas-
rouc (1ipu 0,8 <7< 0,9 ¢) 3n1auenuc Kpysiero MomenTa M,
JIOBOILHO PE3KO CHHYKACTCS, I0CTHTAs! CBOCIO HOMMIIATBHOTO
3uagenus (kpusas 1). B nepuos Bpemenn 7> 0,9 ¢ naGmonaer-
sl YCTAHOBHBINEECS IBHKCHUE BaTa THAPOMOTOPA, TIPH ITOM
1Ly/ILCAIIH, BBI3BAHHEIE KOHCTPYKTMBHBIMA 0COGCHHOCTAMU
Pacipe/IeTUTEIBHOIO 6:10Ka CHUKAIOTCS H COCTABIIOT YoKe
9% npw ammuiuTyjie KoneGanuii 10 35 /1 (kpusas 1).

Anaau3 3aBHCHMOCTH, XapakTepU3yIOIeli u3menenme
pacxojia paboucH KUAKOCTH Uepe3 NPELOXPAHTELHBIH
Kianan O 1pH pasroHe runpoarperara (puc. 2B — Kpusas
2) noxassiBaet, 9To B MoMeHT Bpemend 0 < ¢ < 0,08 ¢ 3uave-
HUe Pacxo/la 4epe3 NPe/I0XPaNHTEIbHbL Kalal JI0CTHraeT
CBOCTO MaKCHMALHOTO 3uaucuus O = 1660 cu/c u umeer
JI0BOJNBHO 3HAYHTEIBHYIO Hylbcarmio 10 400-440 cadle,
BBI3BAHHYIO PACIPCCIHTEILHAIM 610KOM CCPHHHOIO IMAPO-
Motopa. B nepuost spemenn 0,08 <1< 0,7 ¢ pacxon pabodeii
HKHMJIKOCTH 4YCPE3 IPEIOXPAHATEbHbII KIIANan PaBHoMeprio
‘yMeHbiactces. IIpy 5T0M CHHKACTCA M BE:IMYMHA Y IHCAITHH.
B nepuos Bpemenn £ < 0,7 ¢ 1y:1bCalms KIIAnaHa IPaKTHICCKH
orcyTerByer dpH ¢ < 0,78 ¢ Ki1auaH noIHOCTHIO 3aKphIBACT-
s, XapAKIEPU3ysi yCTAHOBHBIIICCCS JIBMKEITHE BATA IH/PO-
MOTOpa, pabOTaKOIEIO B CUCTEME TUApOarperara.

AHanu3 3aBHCMMOCTEH W3MCHCHMA pacxoiia paGoueit
sKujKocTH (puc. 2B), NOABCACHHOIO K THpomoTopy O
(xpusas 1) u reomerputeckoro pacxoaa 0, (kpusas 3), npu
PAasroHe I'MIpoarperara MoKasbiBaCT, YTO B MOMEHT BPEMEHU
0 <1<0,08 ¢ 3nayeHns PACXOIOB HMEIOT JOBOIBHO 3HAYH-
TelpHyIo mynbeauio 10 400450 car’/c, BRI3BANHYIO KO-
CTPYKTHBHBIMH OCOGEHHOCTSIMH PACTIPE/ICTHTEBHOTO GITOKa.
B nepuox spemenn 0,08 < £< 0,7 ¢ pacxon paGouei xKuxo-
CTH, HO/BESICHIBI K THPOMOTOPY O, M ICOMCTPUYCCKHI

“pacxox 0, , PABHOMCPHO BO3PACTAIOT IIPH 3HAYUTENLHOM

CHIKCHUH nyJibcatuu. B nepuoy spemenn > 0,7 ¢ ynsca-
LS IPAKTHYECKH OTCYTCIBYET M 00€ KPHBBIC PACTIOTOKEHb!
IKBUJTACTAHTHO, a pH 7 > 0,9 ¢ HaGIIIaeTCs YCTAHOBHBLLCE-
Al JIBOKCHHC Bajla THAPOMOTOPA, PaGOTAIONIero B CHCTEME
FMAPOATPEraTa M PacXojibl IPUHAMAIOT CBOM HOMMHAIBHBIE
anavenms 0, = 1660ca’/c, a Q= 1630 car’/c.

AHaiu3 3aBHCHMOCTH H3MCHCHHS YITIOBOi CKOPOCTH
BaJia I'M/POMOTOPA IPH €10 PasroHe MOKa3bIBACT (PUC. 2r), 4TO
B MOMeHT Bpemenn 0 <7< 0,8 ¢ H3MEHEHHUE YITIOBOM CKOPOCTH
o, (kpusast 1) umeer nuueiinbii xapakrep. B nepuoj speme-
11 0,8 <7< 0,9 ¢ 3HaueHME YIIOBOI CKOPOCTH BO3PACTAET
M IOCTMIaeT CROEro HOMHHATBHOTO 3HAYCHHs ®, = 61 ¢, a
npu £> 0,9 ¢ HaGmonaerca ycraoBupIieecs JIBHKEHHE BaTa
TupoMoTopa. CICAYCT OTMETHTD, YTO Ha PACCMATPHBAEMO#
KPMBOM HMKAK HE IIPOSIBIIAIOTCS! L1YIHCAITAH, BRI3BAHHBIE My:Th-
cauucii 1aBjienusi, 00yCIOBIEHHON KoneOaHuAMHU 1101 1
HPOXO/THOTO CEUCHMS PACTIPE/IETHTENLHOTO 610K,
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Ha BTOpOM 3Tame O6hLIO HCCIEOBAHO BIHSHHC
KOHCTPYKTHBHBIX OCOGCHHOCTEH BBITCCHUTCILHOIO Gi10Ka
CCPHIHOTO THAPOMOTOPA (M3MCHCHHC AMAMETPAILIOLO 33~
30pa CUJIOBOIO CoeauHenus B npeaciax S = 0,02 0,21 an)
na IMHAMHYECKHE XAPAKTEPUCTHKM THapoarperara. Tlpu
MOJICTHPOBAHHH GBLTH TPUHATH HCM3MCHHBIMH: BHCUIHHC
BO3MYITIAIONIAE BO3NCHCTBHS — MOMEHT CONPOTHBICHHH
M_— 365 H'm u nopasa nacoca 0, = 1770 emle, a Takke
KOHCTPYKTHBHBIE 0COGEHHOCTH PACIPE/SIMTENHIOr0 G10Ka
(iwromank npoxoaHoro ceucHus 4, ). O6beM naccuBHOro
racuTens ny;ncaiwii pasen mymo V= 0.

AHanu3 3aBHCHMOCTH M3MEHEHUA JaBJICHHUIL B IM/1POa-
rperatep, up, NoKasbiBact (pHC. 3,a), 4To apTeHue (Kpupas
2) pasHo narnenwio p (kpusas 1) Ha BCex sTanax paGoTs!
rujipoarperara. [Ipu nycke rugpoarperara ¢ = 0-0,02 ¢ na-
GaromacTcesi AOBONBHO GOMBIIOH NUK jasiaenus 10 88 Mlla,
B 5,5 pasa upeBbuNaomMi CBOC HOMHHAIBHOC 3HAYCHHC.
Jaiee, B Moment Bpemenn 0,04 << 0,8 c, nanienue p |
CTaGHITM3UPYETCS M €10 3HAYEHHE IOCTENENHO yMEHbITIACTCs
or 28,5 MIla no 27,5 Mlla, npesbiinas B 1,8 pasa cBoe Ho-
MUHAIBHOC 3HaucHue. [lybcalin IaBICHUA OTCYTCTBYIOT,
T.€. IMaMEeTPaiIbHbii 3330p S Ha JTOM Y4aCIKe pasroHa HE
BusCT Ha pasncruc p . Tpu panbrciiem pasrone (npu 0,8
<1<0,9c) naBlienue JOBOILHO PE3KO CHUKACTCS, IOCTHTAs
CBOEr0 HOMMHAILHOIO 3HaueHust. B uepuon Bpemerm 1 >0,9 ¢
HaGIONAETCs YCTANOBUBINEECH IBIKSNHE BAA THAPOMOTOpA.
TIpu 5TOM My-IbCALMA JABIICHMS, BbI3BAHHAS KOHCTDYKTHBHBIMU
0COOCHHOCTMH BBITCCHUTCIILHOTO 0JI0Ka, XOTh M HEABHO BRIPa-
JKeHa, HO mocTrract 9—10% HOMMHAILHOTO 3HAYCHHS (AMILTHTY-
J1a Koebanuit TaBTeHHs COCTABIIACT A,' = 1,5 Mla).

AHaju3 3aBUCHMOCTEIi H3VIEHEHUsS MOMEHTOB TUJPOa-
rperara B TIEPUOJ Cro pasroua (puc. 3,6) 110Ka3bIBAET, YTO
B eprost mycka (mpu ¢ = 0-0,02 ¢) Habionaercs JI0BOILHO
BOIBIION MK KPYTAIETr0 MOMEHTA MM (xpuBas 1) 10 2000
II'm, 85,7 pa3a NPERLINIALONIMH CBOC HOMHHAILHOE SHAYEHHE.
Jaiee, npu t > 0,04 ¢ 3ua4eHus KpyTsiLero Momenta M,
craGuim3upy1oTcs i Ha oTpeske Bpemenn 0,04 <7< 0,8 ¢ ero
3HAYEHHs NI0CTENEeHHO yMeHbIaoTest o1 630 H-m 10 620 F-m,
npesnbiuas B 1,7 pasa cBoe HOMUHANLHOE 3HAYEHHE (KpHBas
1). Kpymsumii Moment Mw MIMEET 3HAUUTC/IBHBIC 11y;IhCaIH /10
34%, aMIuIATy/1a KOTOPBIX COCTARMSCT 10 120130 M, BhI3Banmibie
H3MCHCHHCM JIMaMETPAJIHHON0 3a30Pa CHIIOBOIO COCIMHEIHs! S.
Tlpn namsreiimenm pasrose (0,8 <7< 0,9 ¢) 3HaueHus KpyTsero
MOMeHTa M I0BO-IbHO PE3KO CHIKAIOTCS, AOCTUIAs CBOCTO
HOMMHAILHOTO 3HaueHus. B nepuon Bpemer > 0,9 ¢ nabmio-
JlaeTCs yCTAHOBMBIIEECS IBHKCHHC BaJla I'H/[POMOTOPA, IIPH
3TOM ITy:IhCAIlHH, BbI3BAHHBIC KOHCTPYKTHBHBIMU OCOGEHHO-
CTAMM BHITECHHTETHHOTO 610K, CHIOKAIOTCH M COCTABISIOT
yxe 18% npu amnmuTye konebanuit 10 63 11-m.

Anann3 3aBMCMMOCTH, XapakTepPH3YIOLICH U3MEHEHHE
pacxoza paGodeil KHIKOCTH 4CPE3 NPEIOXPAHUTE IbHbIH
Knanai Q| Mpu pasroHe rujpoarperara (puc. 3B), 10Ka3bi-
BAET, 9T0 B MOMEHT BpeMenn 0 < 1< 0,04 ¢ 3naucHUE pacxoaa
TPENOXPARUTENLHOrO Kianana O (kpupas 2) focTHraet
CBOCTO MaKCHMaIBHOIO 3Hauernst O = 1660 ca’/c u umeer
JIOBOTILHO 3HAYMTEIIBHYIO MY:1bCaIMIO /10 640 ear'/c. B nepuon
Bpemenn 0,04 <7< 0,83 ¢ pacxost paGodeit KUIKOCTH Yepes
KJ1anan paBHOMEPHO YMEHBIIACTCS, a My/IhCAIMH TPAKTHYE-
cku orcyrerryiot. TTpu £> 0,83 ¢ Kianau 3akphiBaeTcs, Xa-
PAKTEpU3ys YCTAHOBHUBLICCCS IBIOKCHUE BATA THAPOMOTOpA,
paGoTalomIero B CHCTEME THpoarperara.
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Puc. 3. 3aBucumoctn nepexosHbIX NPOUECCOB
AGBAIGHNS, MOMEHTOB, PACXOAOB, M yrNOBOS
CKOPOCTH B peume pasroHa rugpoarperara
NPY MIMEHEHNN ANEMETPANLHOrO 3830Pa CHAOBOTO
COeAMHEHHS CEPHITHOIO FHAPOMOTOPa:

a1 —p(0),2—p(0);6)1—M,, 2 M,
8)1— 0., 2— @, 3— Qusir) 1 — 0,
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Anaiu3 3aBUCMMOCTEH M3MCHEHMs pacxofa paboueii
KujKoctn (puc. 3B), NOABEACHIOrO K rupomotopy O
(xpuBas 1) n reomerpuyeckoro pacxoga Q. (xpusas 3) npu
DasroHe IWPOArperaTa, IOKALIBACT, YTO B MOMCHT BPCMEHH
0<1¢<0,04 c3uaycuue pacxoa paGoucii KUAKOCTH, 1O~
BEJIENHOIO K I'HAPOMOTOPY O, , UMECT I0BOIbHO SHAUMTE b=
Hy10 Iy-Ibcatuio 10 430car’/c, a 3HaYCHIE IEOMETPHIECKOI0
pacxoa Q. — 110 100 car/c. B nepron spemenu 0,04 < ¢
< 0,85 ¢ PACXOZ KHMAKOCTH, TOBEACIHEL K IHAPOMOTOPY
Q,,» M FCOMETPHYECKHUIA PACXO]| TMAPOMOTOPA PABHOMEPHO
BO3DACTAIOT, A I1y-ThCAIMH MPH 3TOM OTCYTCTBYIOT. B meproz
Bpemenn ¢ > 0,04 ¢ 06e KpUBBIC PACHONONKEHb IKBH/IH-
crautHo u npu ¢ > 0,9 ¢ HabmrojaeTCs yCTaHOBMBLIEECS
JZIBMKEHHE BAIa TH/POMOTOPA M PACXO/Tb IPHHAUMAIOT CBOH
HoMunasbibie sHatcHns O = 1660cw’c,a Q= 1630 enle.
HeobX0MMO OTMETHTD, YTO H3MEHEHHE IHAMCTPAILHOIO
3a30pa BHITCCHMTENCH S HE BIMSCT Ha Xapakrep KPUBbIX,
XapaKTCPU3YIOIIMX PACX0Z PaGOUeH KHUAKOCTH.

AHaJIH3 3aBHCHMOCTH H3MCHEHHS YTIOBO# CKOPOCTH ),
Bajla THJIPOMOTOPA NIPH CIO pasroHe (puc. 3,r) NoKasplBaeT,
9TO B MOMEHT Bpemenu 0 <7< 0,04 ¢ yriioBas CKOpocTh @,
(xpuBast 1) uMeet nynbeupylomuii xapaxrep, o6y ci10B1eHHbIH
pabotoii npefioxpanuTenbioro knanana O (puc. 38, kpusas
2). B uepuos Bpemenn 0,04 <7< 0,88 ¢ yr:108as CKOPOCTh ©,
PABHOMEPHO BO3PACTACT M IOCTMIACT CBOCIO HOMHHAIBHOIO
suauenns , = 61 ¢’ Tpn ¢ > 0,9 ¢ HaGmonaercs ycrano-
BMBIIIECCS IBUKCHUE Bajla HAPOMOTOPA, paboTaiomero B
cocrase ruapoarperara. Heo0X0MUMO OTMETHTb, 4TO H3Me-
HEHUC /IMaMETPATLHOrO 3330pa BLITCCHUTENCH S HC BiMseT
HA M3MEHCITHC YITIOBOH CKOPOCTH ®, BaJla THAPOMOTOPA.

Ha Tpernem sTane GbUIO HCCACHOBAHO BUANHC KOH-
CTPYKTHBHBIX OCOOCHHOCTEH PAaCIpEiENTMTEeTbHOro 6i10Ka
(M3MEHCHME MTOWAMK IPOXOTHOTO CCYENHs B IMANa3one
A, = 220-226 my”) 1 BHITECHUTEILHOTO G7T0Ka (M3MEHEHHE
/IMAMETPATLHOTO 3230Pa CHIOBOTO COCMHEHHS B THAIA30HE
§=0,02-0,21 Mm) CepHIAHOro I'MAPOMOTOPA HA AUHAMUYE-
CKHMC XapaKTEPUCTUKU rupoarperara. LIpu MojcupoBatiu
HEHM3MEHHBIMH GBIIM NPHHATHL BHELIHME BOMYIIAIOIAE
BO3/IGHCTBHS — MOMENT COnpoTuBIcHys M, =365 II'm u o~
nava wacoca Q= 1770 em’/c. OGbeM HACCHBHOrO racuTess
nyabcanui V,

AHaJlu3 3aBHCHMOCTH H3MEHEHH: /IABICHHA B THAPOd-
rperate p; B MOMEUT €ro pasroua (puc. 4,a) MOKasLIBAET,
uTO MpH mycke ruipoarperara (¢ = 0-0,007 ¢) nabmonaercs
JIOBOTBHO GOLITION MK nanichus 10 Py = 88 Mila (kpusas
2), B 5,5 pasa NPEBBUTAIONIMI CBOE HOMUHAILHOE 3HAYCHUE.
Jlanee, upy ¢ > 0,04 ¢ apncuue P| cTaGWIM3HPYeTCS U Ha
orpeske Bpemenn 0,04 < £ < 0,8 ¢ I0CTENEHHO CHUXKAETCS OT
28,5 10 27,5 MIla, npessiias B 1,8 pasa cBOc HOMMHAIBHOE
snayenns. Ha 910M yacTke JaBi1enue Py B HarHeTaTeTbHOM
MaruCTpali IAPOATPEraTa HMECT 3HATHTETbHBIE MyJIhCALHH
710 18%, aMIuIMTYa KOTOPBIX COCTABISCT 4= 2-2,5 Mla.
OTH ny;Incaluy BRI3BAHb! HEPALMONATBHEIM IIPOCKIHPOBa-
HUEM PACTPEACUTENBHOTO 6:10Ka CEPHIHOTO IHPOMOTOPA.
1Ipu nansreitmem pasrone (0,8 <7< 0,9 ¢) naBnenue B ru-
JIPOarperare JIOBOLHO PE3KO CHIIKAETCS, IOCTHIAA CBOCTO
HOMMHAJILHOIO 3HaucHus. B nepuox Bpemenu ( > 0,9 ¢
1abIII0NacTCs yCTAHOBUBINECCS IBHAECHHE BAjla THAPOMO-
TOpa, NpPH OTOM MyILCAUMH JABICHHS P, BHI3BAHHBIC
KOHCTPYKTUBHBIMH 0COGCHHOCTSMH PACTIPE/IETUTETHHOTO
010K, CHIDKAIOTCH, M cocTannser yxke 9-10% npu avum-
Tyne Ap'— 1,5 MITa. HeoGX0HMMO OTMETHT, 4TO H3MEHEHUe
JIMaMETPAILHOTO 3330pa CHIIOBOTO COETMHENHs] S HE BIHsCT
HA H3VIeHCHME AABICHNAS P .
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Puc. 4. 3aBUCHMOCTH NEPEXOAHbIX MPOLECCOB AaBe-
HUS, MOMEHTOB, PACXOAOB M yrnoBO# CKOPOCTH
B PEXWME Pa3roHa rMAPOArperara npu M3mMeHeHmn
KOHCTPYKTMBHBIX N8PaMETPOB BLITECHUTENLHOTO M Pac-
npeaenuTensHOro 610KOB CEPMANHOrO rMAPOMOTOPA:

a)t—p(t), 2— pi();6)1 — My, 2— M, ;
8)1—Qu,2—Qu,3— Qu.ir)1—0,.
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