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BBenenue

Henbto ocBoeHMsT AUCHMIUINHBI «[IpUEMHHKH U TOTpeOUTENH
ANEKTPUUYECKON SHEPTUM CHCTEM JJIEKTPOCHAOKEHHS SBISETCS (POPMHUPO-
BaHHE 3HAHWH B 00JIACTH HCIIOJIb30BAHUS JIEKTPUICCKON YHEPTHH B pa3-
JMYHBIX TEXHOJOTHUYECKUX Tpolieccax, U3yYeHHUE OCHOBHBIX BHIOB AJIEK-
TPOTEXHOJOTHYCCKOTO 000PYIOBaHUsI, PACCMOTPEHUE BOIPOCOB UCIIOJb-
30BaHUsl AIEKTPHUUCCKUX MAIIUH I IPUBOJIA paO0YUX MAIIWH, U3YUCHHE
MPUHITUIIOB BHIOOPA IJIEKTPOMEXaHMUYCCKUX MpeoOpa3oBaTesc, COCTaB-
JIeHUs: U pabOThI CXEM aBTOMATH3UPOBAHHOTO YIPABJICHHUS 3JICKTPOIPH-
BOJIOM.

B pesynbpTare M3ydeHUs AUCIUILTUHBI CTYACHT JOJDKSH 3HATh
OCHOBHbIE BUJIbI 1 OCOOCHHOCTH AIIEKTPOTEXHOJIOTHYECKHUX TPOMBIIILICH-
HBIX YCTAHOBOK, 00OPYIOBaHHS Ul OCYHIECTBICHUS TEXHOJIOTHYECKUX
MPOLIECCOB, BUABI PEKUMOB PabOTHI 3IEKTPOTEXHOJIOTHIECKOTO 000py-
JIOBaHHsS, TEXHUKO-D)KOHOMHUYECKHE MapaMeTphl YCTAHOBOK, o0ecredu-
Batore 3((GEKTUBHBIE PEKUMBI TEXHOJIOTHMYECKOTO IPOIECCa; YMETh
UCIIONIb30BaTh 0OOCHOBAHHBIC TEXHUYECKUE PEIICHUs MPU pa3paboTke u
MPOEKTUPOBAHUU 3JIEKTPOTEXHOJIOTUUECKOTO 00O0pYIOBaHUs; BIaIETh
HaBBIKAMU NPUHSITHS TEXHUYECKUX PELICHUI NpH pa3paboTKe M MPOeK-
TUPOBAHUU IJICKTPOTEXHOJIOTUYECKOTO 060py11013aH1/1;1, HaBBIKaMH pacyc-
Ta ¥ BbIOOpPA 3JIEKTPOOOOPYIOBAaHUS C IPPEKTHBHBIMH TEXHHKO-
HSKOHOMHYCCKHUMH TTapaMETPaMH.

B ocuoBe aucuumuinabl «[[pUEMHUKH U TIOTPEOUTEIN JNEKTPUYE-
CKOM 3HEPTHH CHUCTEM 3JIEKTPOCHAOKEHHUSD JISHKAT KYPChl BBICIIEH IIKOJIBI
«Bpiciias MatemaTrkay, «®usnkay, «TeopeTHUECKHE OCHOBBI JIIEKTPO-
TEXHUKHY», «DJIEKTPOTEXHHUIECKOE M KOHCTPYKIIMOHHOE MaTepHAIIOBE/Ie-
HHE».

OCHOBHbBIE 3HAHUSI, TIPUOOPETEHHBIE B MPOIECCEe U3YUCHUS Kyp-
Ca, MUPOKO UCIIOJIB3YCTCA IIPU U3YUCHUU AOUCHUIIINH HpO(i)eCCI/IOHaJ'H)-
HOro 1HKIa «CHCTEMBI 3JICKTPOCHAOKCHHS», «MOHTX M IKCILTYaTaI[Hs]
CHCTEM DJIEKTPOCHAOKEHHUS.



1 PACUET MEXAHUYECKHUX YACTEN
SJEKTPOIIPUBOJIOB

JIro60it Mmexaum3M s obecniedeHus ero 3pPeKTHBHOM pabOTH HY-
KIaeTcs B YCTPOMCTBE, KOTOpoe OyAeT mepenaBaTbh €My MEXaHHYECKYIO
sHepruto. s cepuifHO BBIMYCKAaeMbIX TEXHOJOTHYECKUX MEXaHU3MOB
(cTaHKOB, HACOCOB, KOMIIPECCOPOB, OBITOBON TEXHUKH U JIp.), KaK IpaBH-
JI0, 3JIEKTPOJIBUraTeNb MOCTABIIIOT B KoMIUIeKkTe. Eciu sxe aToro He mpo-
UCXOJMT, TO MapaMmeTpbl PEKOMEHAYEeMOro K HCIOJIb30BaHUIO 3JIEKTPO-
JIBUTATeJIsl YKa3bIBAIOT B MPHJIaraéMoil K TEXHOJOTHYECKOMY MEXaHU3MY
JIOKyMEHTAIHH.

B TO e Bpems eciii TaKoW TEXHOJOTMYECKHIl MEXaHHM3M TOJIBKO
pa3pabaThIBacTCs, TO MapaMeTphl dICKTPOIABUTATENS HEH3BECTHBI M He-
00X0AUMO UX omnpeneiirth. [lonoxeHne OCIOXKHIETCA TEeM, YTO OTCYTCT-
BYIOT CaMH HCXOJHBIC JaHHbIC, KOTOPbIE OOBIYHO HCIOJIB3YIOT IPU BBI-
Oope snexTpoaBurarens. 1103ToMy HEOOXOAMMO MPOBOIHUTH PACUET Me-
XaHHYECKOTO JBWKCHUS TIOIBIDKHBIX YacTel, 4TOOBI IOJYYUTh 3TH HC-
XOJHbIC TaHHBIC.

B MexaHnueCKOM JBMKEHUH AJIEKTPOIIPUBO/IA yYaCTBYIOT:

— TMOABMYKHASI YaCTh JIEKTPOABUTATENA (POTOD);

— 3JIEMEHTBl MEXaHHYECKOTO MePEeIaTOYHOT0 YCTPOMCTRA;

— UCIIOJIHUTEIIbHBIN Ooprad.

COBOKYITHOCTb 3TUX ICMEHTOB HA3BIBACTCA KUHEMAMUUECKOU CXe-
Mot anekmponpusoda (MEXaHUIEeCKOH 9acThIO).

H3BecTHO, YTO ABIKCHHE JIIOOOTrO 3JIEMEHTa MEXaHMYeCKOH dYacTh
9NEKTPOIPHBO/IA MOYMHSICTCS 3aKOHaM MexaHukH. [locTynarensHoe 1 Bpa-
IIATETBHOE IBIKCHHS DJIEMEHTA ONIMCHIBAIOT YPABHEHHSAMH JIBHIKCHHS:

dv  dm
F=m—+v—; 1
2 dat @)

dw dJ
M=J—+ao—, 2
2 dat @)

rIe ZF u ZM — COBOKYITHOCTb, COOTBETCTBEHHO, CHUJI M MO-

MEHTOB, JEHCTBYIOIUX Ha JIEMEHT;
m — Macca JJIEMEHTa;
J — MOMEHT MHepIHH >JIEMEHTa,;
t — Bpems;
@ U V — CKOPOCTb, COOTBETCTBEHHO, YII0Basl 1 TMHEHHAsL.
VYpasrenue (1) coOTBETCTBYET MOCTYNATEIHHOMY JBHXCHHIO, a (2)
— BpalaTeJbHOMY.



B GonpmmHCTBE ciiydaeB Macca 1 MOMEHT HHEPIIUH IEMEHTOB IIPH
JBIDKCHUH HE MeHsoTCs. [109TOMy MX MpOM3BOIHBIE OKA3bIBAIOTCS PaB-
HBIMH HYJIIO ¥ yPaBHEHHS YIPOIAIOTCS:

ZF:m%=ma; A3)
ZM—J—:Jg, 4

dv do
rme a=— M &=— — YCKOPEHHUS NPH MOCTYIATEILHOM H Bpa-

dt dt
HIaTEIbHOM JBHKEHHAX.

DneMeHTBI, 00pa3ylolue MEXaHWYECKYI0 4YacTh 3JIEKTPOIIPHUBOJA,
CBSI3aHBI MEXIy cOOON M OKa3bIBAIOT JPYT Ha Jpyra COOTBETCTBYIOIIEE
Bo3zeiicTBue. [loaToMy npu aHanu3e MEXaHUYECKOTO JABUKEHUS OJHOTO
U3 3JIEMEHTOB HEOOXOUMO YUUTHIBATh BIUSHUE HA HETO JPYTUX 3JIE€MEH-
TOB KHHEMAaTHUYECKOH CXEMBI JJICKTPOIPHUBOJA. YUET BIMSHUS JIPYruX
9JIEMEHTOB JOCTUIaeTCs NMyTEM Iepecdyéra BXOASIUX B YPABHEHUS JBU-
skeHusd (1) u (2) cuin, MOMEHTOB, MacC 1 MOMEHTOB MHEPIIUH K 3JIEMEHTY,
IBIDKEHHE KOTOPOTO paccMaTpuBaercd. 1o €cTh NMPOU3BOASAT ONEpaIiio
npusedenus. B 3ToM citydae nmepecyuTaHHBIC ITapaMETPhl HA3bIBAIOT Npu-
8€0CHHBIMU.

PaccMoTpuM Ha mpuMepe TEXHOIOTUIO IMPOBEACHUs ONEpalyy Npu-
BEJICHUSI 711 MEXaHWYECKOH YacTH 3JIEKTPOIPHBOJIA OXBEMHON JeOEKH,
npeAcTaBlIeHHON Ha pucyHke 1, a). Lludpamu Ha 3TOM prcyHKe 0003HaYe-
HBI:

1 — snekTpojBHrarTeNh BpaLIATENLHOTO ABMKEHHS C MOMEHTOM
WHEPINH J,;

2 — MEXaHUYECKUI TOPMO3;

3, 7 — My ThI COEIMHHUTENILHbIE, MEXaHHUYECKNE;

4 — OTHOCTYIIEHYATHIH PEAYKTOD;

5, 6 — mecTepHM peayKTopa (IIPUBOJSAT BO BPAIIEHUE CO CKOPOCTHIO
w; OapabaH 8);

8 — bapabaH moaBEMHOI J1eOEIKH;

9 — 1poc;

10 — kprok;

11 — rpy3 maccoit m.

C momomnpio Tpoca 9 u kproka 10 TOgHUMAETCS WU CITyCKaeTCs
rpy3 11 ¢ TuHEHHOH CKOPOCTBIO V.

[1pu BbITIOTHEHNH PACUETOB IIPUMEM CIIEAYIOIIEE JIOMYIIEHHE: BCE dJIe-
MEHTBI CXeMBbI A0COJTIOTHO JKECTKHE U MEXKTy HUMHU OTCYTCTBYIOT 3a30Pbl.
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Pucynoxk 1 — Kunemarndeckas cxema 3J€KTpOIIPUBOAA
IMOXEEMHOM JTIE0E KN

Omnepanuto IpUBEICHUS MOKHO BEIIIOJHATH OTHOCHTEBEHO JTFOO0TO
aneMeHTa cxeMbl. OJTHAKO MOCKONBKY IIeJIbI0 pacuéTa sBIIsSeTCs Moyde-
HUC NJAaHHBIX JIs1 BI)I60pa QJICKTPpOABUTATEIISA, TO CJICAYCT BBIYUCIIATH 3HA-
YCHU MapaMETpOB IJIA DJICKTPOABUTATCIIA 1, ABJIIIOIICTIOCSI UCTOYHHUKOM
MEXaHHUYCCKOI'O JIBHKCHUA.

CyIJ_[HOCTI) MpUBCACHUA COCTOUT B TOM, YTO PCaJbHYI0O MEXaHUYEC-
CKYI0 CXEMY OJJIEKTPONPHUBOJIa 3aMEHSIOT HEKOTOPON SKBHUBAJIEHTHOU
CXEeMOM, OCHOBOM KOTOPOH SIBJISIETCS SJEKTPOABUraTesb 1, a BCe JIeMeH-
THI TIPEICTaBICHE HEKOTOPHIMH NMPUBEACHHBIMU BEMTUYIUHAME (PHCYHOK
1, 6): M. — MOMEHTOM Harpy3ku; J — MOMEHTOM HHEPIUH. MOMEHTBHI CO-
IOPOTUBJIECHUS] W WHEPLUMH CaMOro SJEKTPOJBUIATedsl OpH pacyérax
JOJDKHBI ObITh YYTEHBI, COOTBETCTBEHHO, B M, 1 J.

[loatomy, ans onpeneneHus: MPUBEAEHHOTO MOMEHTAa MHEPLMHU CJe-
JLyer:

— MOMCECHTbI HMHEPHHU BpallaromrXCsa 3JJIEMEHTOB pas3JC/IiUTh Ha
KBaJparT nepeaaTovYHoro ymucjia MExay 3TUMHU 3JIEMECHTaAMU U BaJIOM JIBU-
raTes;

— MacCChl IOCTYHNATCJIbHO ABWXYIIUXCA J3JIEMCHTOB YMHOXWUTH Ha
KBaJpaT paauyca NpPUBEICHUS KUHEMATHUYECKOH CXEMbl MEXIY STHUMH
3JIEMEHTAMH U BaJIOM JIBUTATE;

— IOJIYYEHHBIE BBILIE PE3YyJIbTATHI CIOKUTH C MOMEHTAMU UHEPLIMU
9JIEKTPOABUTATEINS U DJIEMEHTOB, BPAIAIOIINUXCS C €0 CKOPOCTHIO.




[Momy4yeHHOE MO ATHM MpPABWJIaM BBIPAKCHHE JJIS HAIICTO CIIydas
OyneT uMeTh BUJI:

J
J:J0+J1+%+mp2, (5)
|
. [0 Zy
rie i = — =—% — mepeJaTouyHOe YUCIO PEAYKTOPa;
W5 O

Z5, Z) — YHCIIO 3yOIIOB IIECTepEH S U 6;
_Vuo _@Rs _Rs
w 10} i
CKOH CXEeMBI MEXIy WCIOJHHUTEIbHBIM opraHoM (kptokoMm 10) m Bajom
JIBUTATEIS;
Jl - CyMMapHLII‘/II MOMCHT MHECPUUU IJIEMEHTOB, BpalllatOMINXCs

— pagWyc TIPHUBEICHUS KHHEMaTHe-

CO CKOPOCTBIO @ (KpOME J[BUTaTelst);
Jo — cyMMapHEI MOMEHT HHEPIHHU 3JICMCHTOB, BPAIIAFOIINXCS

CO CKOPOCTBIO (.
IIpu noxbvéme rpysa K MCIOJIHUTEIBHOMY OPraHy OT 3JIEKTPONpPHU-
BOJIa I0JIKHA OBITh MOJBEICHA MEXaHWYeCKas MOLITHOCTb, paBHas
Pro =FuoVuo =MV o, (6)
rae Fy o — ycunue, pazBuBaeMoe UCIIOTHUTEIbHBIM OPTaHOM;
J — YCKOPEHHUE CUIIBI TXKECTH.
IIpuBenEHHBI MOMEHT Harpy3Kd JUlsl IIOCTYINATEIbHOIO JBUKCHUS
paBeH
mgv F
M, =M8Vno _ Frop )
no n
rle 77 — pe3yNbTHPYIOMNI KOA(PHUIUESHT NONIE3HOTO JISUCTBUS KH-
HEMaTUYECKOH 1IeTIH, YYUTBIBAIOIINY MEXaHUUECKHUE IIOTEPH, PABHBII
M=ol » (8)
TAC 7] peg — KOOQOHUIMEHT NOIE3HOTO ASHCTBUS PEyKTOPa;

Noap — K0dbGULHEHT HONE3HOTO JelcTBHs GapabaHa;

1, — Ko3(h(UIHEHT MONe3HOro AEHCTBHS SIEKTPOABHIATENS,
YYUTHIBAIOLIUNA TPEHHE B TMOJIIMUITHUKAX, a3pPOJMHAMHYECKOE COMPOTHUB-
JIEHUE BO3/lyXa U T.[.

Ecnu ucnosHUTENbHBIH OpraH COBEpIIAET BpalllaTelIbHOE ABUXKE-
HUE, TO NPUBEAEHHBIA MOMEHT HAarpy3KU paBeH
_onoMuo _Myo ©)

no m
ITpu cirycke rpysa Beipaxenus (7) u (9) npuMyT B
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M
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M. =Fpopn, (10)

- Mo (11)

|

Takoe W3MEHEHHUE BBIPAKEHUN OOBSICHICTCA TEM, YTO YMEHBIIAK0-
Iasicsl SHEPTHS TPy3a MepeqaéTcst IBUTaTeli0, YACTHYHO PacXodysach Ha
IPEOAO0JIEHUE IOTEPH B KHHEMaTHYECKOH cXeMe.

KpOMe TOT'0, CJICAYCT IIOJb30BATHCA CJICAYIOMIUM BbIPAKCHUEM,
OIMMCBIBAIOIIUM B3aMMOCBA3b MOMCHTA U CKOPOCTH BpallICHUA:

M

c

m=L_955L (12)
(0] n

rae M — Bpamaromuii MomMeHT, H-m;
P — mouHOCTh Ha Baiy, BT;
@— YTIIOBasi CKOPOCTH BpAIICHU, pa/c;
N — gacToTa BpaIleHus Bajia, 00/MUH.

ITPUMEP PEIIIEHUA 3A/TA9H

3amgaua 1-0. MexaHu3m moabéMa MOCTOBOTO KpaHa, KHHEMaTHie-
CKasi cxeMa KOTOPOro IMOKa3aHa Ha PHUCYHKE 2, UMEET CJICIYIOIIHe NaH-
Hble: N, =1500 o6/mun; Jo=0,2 Kr~M2; J1=0,05 KF-MZ; J,=3 KF-MZ; 1=
23= 10; z,= 2,= 50; D = 0,6 m. Cunrarts, uro KII/] nepenau MexaHn3zMa He
3aBUCST OT CKOPOCTH M HATPY3KH M COCTABIISIOT: JUJIsl KAXKIOH Maphbl miec-
TepéH 17 =1,= 0,95; bapaban — xanat 73= 0,95; GOk — KaHaT 774 =
0,95. Onpenenuts npuBeAEHHBIC K BTy ABHUraTEIsl MOMEHT COIPOTHBIIC-
HUS 1 MOMEHT WHEPIIMH MEXaHU3Ma IS CIy4aeB MoabEMa U CIyCKa rpy-

3a m = 1500 kr.

Jo M
0 Jo —
J1B x[ [~
ANANNNNNNNNNNAN |
1
x xXl|Z3
Zy ||
- 1,
] |%

Pucynok 2 — Kunemarndgeckast cxemMa MexaHn3Ma Moapéma
MOCTOBOTO KpaHa

9



Pemenue. IlepenaTounoe Yucio NepBOro peayKropa paBHO

. Iy 50
2250 5

Zq 10
COOTBETCTBEHHO NEPENATOYHOE YHCIIO BTOPOTO PENYKTOPA PaBHO
.74 50
p=2-2 5

Z3 10
Yacrora BpameHus Oapabana paBHa

Ny _ 1500

Ng=——"—= =1 o0/c.
60iji, 60-5-5
CkopocTb mogpéMa H CIycKa Ipy3a
Vyo =7Dn; =314-0,6-1=1884 wm/c.
IIpu noxgbéme rpysa:
MOMEHT CONPOTHBJICHHUS Ha Baiy OapabaHa

mg % 1500-9,81- 06

h= = 2 _ 48914 Hm:
11374 0,95-0,95

MOMCHT COIIPOTHUBJICHUA HaA IMTPOMEKYTOYHOM Baly

n
My =—< 489L4 _ 1029,77 How;
15172 5. 0,95

MOMCHT COIIPOTUBJICHHS Ha MMPOMEKYTOYHOM Bally, HpHBeI[éHHBIfI K
Bally ABUTATECIIA,

M, 102977
ilﬂl 5. 0,95

IIPUBEAEHHBII MOMEHT MHEPLIMU MEXaHU3Ma

M =216,79 H-m;

2
J":JO+_2Jl +_2_;2 +m( — ] ~0,2+ 20’05
itm  i{igmn, 2igiymnom3M4 52.0,95

+

2
+ 3 +1500 06 =
52.52.0,95.0,95 2-5-5.0,95-0,95-0,95-0,95

= 0,533KF-M2.
IIpu cniycke rpy3a:
MOMEHT COTIPOTHBJICHHUS Ha Baiy Oapabana

>

M& =mg %73774 =1500-9,81- 0—26 -0,95-0,95=3984,1 H-m;

MOMCHT COIIPOTHUBJICHUA Ha IMTPOMEKYTOYHOM BaJly

10



c
McZ

_ Minp _39841-095 o0
- 5 ) b

I
MOMEHT COIIPOTUBIIEHUS HA IPOMEKYTOUHOM Bally, IPUBEAEHHBIN K
BaJly JBUTaTes,
M&m _ 756,98-0,95
i 5

I
HpI/IBeZ[éHHHﬁ MOMCHT HHepHI/II/I MEXaHHU3Ma

ME = =14383 Hm;

2
je :JO+31'71+32771'72 +n{|3771772’73774] :0,2+O,05~0,95Jr

2 22 2iqi, 52
2
M+1500( 0’6.0,95.0,95.0,950,95] — 035kr 12,
525 255
34AYH

3agauya 1-1. [Ins cxeMsl, IpUBEAEHHON HA PUCYHKE |, BBITIOIHUTH OIe-
paluio MpHBEICHUS B Clydae IMOABbEMA Tpy3a IPH CICOYIOIMX MapaMeTpax
KHHeMaTuueckoil cxemel: J, = 0,1 KF-MZ; J1=0,02 KF-MZ; Jy=2 Kr~M2; m=
1000 xr; R5= 0,15 Mm; V70 = 0,9 M/c; 2,=14; 2,=86; Npeo™= 0,97; Noap = 0,96.

3apaua 1-2. 3agauy 1-1 pemmnTs 1 caydas CIIycka rpy3a.

3agauya 1-3. Cxema MeXaHMYECKOW 4YacTH SJIEKTPOIpPHBOAA J(dTa
NpUBEICHa Ha pUCYHKe 3. 3amaHbl: rpy30noabEMHOCTS mudTa M. = 500 Kr;
CKOPOCTb JIBIDKEHHS KabuHbl 6 V0= M/c; Macca kabunbl M, = 200 xr;
Macca mpoTtuBoBeca 8 My, = 400 kr; [uaMeTp KaHATOBELYIIErO IIKHUBA 5
dy =1,3 M; mepenatounoe umcio peaykropa 4 i p= 5; KIIJ] mexanunue-
ckoit yactu 77, = 0,97; nmHa kaHatoB 7 L, = 80 M; Macca IOTOHHOI'O MeT-
pa KaHata M, = 2 KI/M; MOMEHTHI MHepuuu jaurarens 2 J,= 0,1 KM 1
Jpyrux snementos Jq= 0,06 Kl“-MZ; Jo=14 KI-M-. JlBurarenpb 2 cBs3aH C
Topmo3oM 1 u gepes mydry 3 ¢ peaykTopom 4.

11
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J

Pucynok 3 — Kunemaruueckas cxema nudra

3apaua 1-4. CrporajbHbIi CTAaHOK MMEET KHHEMAaTHUYECKYIO CXEMY,
M300pKEHHYI0 Ha pUCyHKe 4, CO CcledyloluMH JaHHBIME: 2, =20,

z,=60, z,=35, z,=59, 2z,=30, z,=88, z,=40, z,=56,
J,=0,011 kM’ J,=0,052 xr-m? J, =0,026 xrw’, J, =0,074 xr’,
J; =0,048 xra’, J, =0,107 xrm? J, =0,064 krv?, J; =0,166 xr-m’.
Bec crona G, =1230 xrc, MakcuMasbHbII Bec 00pabaThIBaeMOro M3AEIHA
1800 krc, ckopocTs Bpaienus apurarens N, =420 o0/MuH, er0 MOMEHT
maepmun J, =0,293 KI“-MZ, KITJ] xaxmoii mapel mepemaddl co CTOJIOM

17=0,98, mar xoneca ty = 25,13 mm. OnpenenuTs MOMEHT UHEPLUH BCel
CUCTEMbI, IPUBEAEHHOM K BaJly IBUTATEIS.

Im z, CTOI

Z

PI/IcyHOK 4 — KunemaTrueckas cxema CTPOTAJIbHOI'O CTaHKa
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2 OIPEJEJIEHUE ITAPAMETPOB JIBUT'ATEJIA
MMOCTOSHHOI'O TOKA

JIBUraTeNy MOCTOSHHOTO TOKa IOJYYMJIH PacHpOCTpaHEHHE I
IPHBOJA TEXHOJOIMYECKUX MEXaHH3MOB, KOTOpBIE TpeOyroT oOecrede-
HHS PETYJIUPOBaHUS CKOPOCTH B JOBOJIBHO IIMPOKOM JAHArNa3oHe.

OCHOBHBIMH HOMHMHAJILHBIMH JJAaHHBIMH JIBUTATEJEH IMOCTOSHHOTO
TOKa sIBJIAIOTCS: Hanpsbkerue Uy, B; MomHocTs Ha Banmy Py, kBT; yactoTa
BpameHus Ny, o6/mun; KIIJ| 7, %. B HEKOTOpBIX ciydasx MOTYT OBITh
TaK)Ke U3BECTHBI CONPOTHUBIICHUE IKops R,, OM, BKIIIOYatoIIee CONpoTHB-
JIeHUE OOMOTKHM SIKOpSI, 10OABOYHBIX MOJIOCOB, KOMIIEHCALIMOHHOW 00-
MOTKHM ¥ IIETOYHOTO KOHTAKTa; CONPOTHBIEHHUE OOMOTKU BO30Y>KACHUS
R,e OM, DJIC sixops E,;, B.

B anekTponpuBosax HCIOIb3YIOTCS JBUTATEIH HOCTOSHHOTO TOKA C
HE3aBHCUMBIM, IOCIICA0BATEIBHBIM H CMEIIAHHBIM BO30YKICHHEM.

[Ipu He3aBUCHMOM BO30Y)XACHHH SKOPb M 0OMOTKa BO30YXKICHUS
NHTAIOTCA OT Pa3HBIX HCTOYHUKOB (PUCYHOK 5).

Pucynox 5 — O600mEHHAs TPUHIUITHAIEHAS CXeMa IBUTATEIIs
MOCTOSTHHOTO TOKA C HE3aBHCHUMBIM BO30YKICHUEM

Ecmu MPUHATH AOMYIICHUA O TOM, UTO p€aKUusd AKOpsA HE YUUThIBA-
€TCsA, a MOMCHT Ha BaJly ABUTATEJISI paB€H JJICKTPOMArHMTHOMY MOMCHTY,
TO MapaMeTpPhbl ABUTATECIIA MMOCTOSHHOI'O TOKAa ¢ HE3aBUCUMbIM B036y)KI[e-
HUEM CBA3aHBI MEKITY coboit CICAYIOIIUMU COOTHOIICHUSAMMU:

U=E+IR; (13)
E=kow; (14)
M =kaI,, (15)

rae U — moiBoanMoe K SIKOPIO HampsbkeHue, B;
R — cymMMapHOE COTIPOTHBIICHHE SKOPHOW IeTIH, paBHOE
R=R,+R; (16)
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R, — conpoTnBneHne 706aBOYHOTO PEryITMPOBOYHOTO peocTara, OM;
@ — MarHuTHBIA OTOK, BO;

|, — TOK, IPOTEKAIOIINH TI0 TIETIN SKOPS, A;

@ — YTIIOBasi CKOPOCTH BPAIICHUS ABUTATEIIS, Pajy/C;

M — MoMeHT, pa3BUBaeMblil aBurarenem, H-m;

K — KOHCTPYKTUBHBIH KO3(DHUIIUEHT IBUTATENS, PABHbIN

27
p — 9HCIIO TIap MOJIOCOB ABUTATENIs, IIT.;
N — 9rCII0 aKTUBHBIX IPOBOJIHUKOB OOMOTKH KOS, IIT;
a — 9UCII0 TapaJUIeIFHBIX BETBEH 0OMOTKH SKOPS, IIT.
YpaBHEHNE MEXaHUIECKOW XapaKTEePUCTUKH (3aBUCHMOCTH YTIIOBOM
CKOPOCTH OT MOMEHTA) JIBUTATENICH MOCTOSHHOTO TOKa C HE3aBUCHMBIM
BO30YKJIEHHEM UMEET BUJT

MR
o= U_MrR , (18)
C ¢?
rae C — NOCTOSTHHBIN KOA(QUIIEHT, paBHBIH
C=ko. (19)
B apyrom Buze Beipaxkenue (18) MoxkeT OBbITh 3aITHCAHO KaKk
w=wy— Ao, (20)
TIe @y — CKOPOCTh UCATBHOTO XOIOCTOTO X0/a, Paji/C, paBHast
U
oy =— 21
0=3 1)

A® — CTaTHYEeCKOE W3MEHEHHE CKOPOCTU OTHOCHTEILHO CKOPO-
CTH HICATBHOTO XOJIIOCTOTO X0/a, Pajl/C, paBHOES

Ao=YR 22)

C2
VYpaBHEHHE NIEKTPOMEXaHHMYECKOH XapaKTEPUCTHKU (3aBHCUMOCTH
CKOPOCTH JIBUTATENSI OT TOKA SKOPSI) 3aIIMCHIBACTCS B BUJIE
U-I,R
w=—"2" (23)
Cc
VY nBurartens MOCTOSHHOTO TOKa C MapajuIeIbHBIM BO30YKICHHEM
OOMOTKH SIKOpS ¥ BO3OYXKIEHHUS MMEIOT OOIMUHA WCTOYHHWK TMHTaHUS M
MOJKITFOUEHBI K HEMy MapajuienbHo (pUCyHOK 6). IIpu 3ToM cripaBeyInBEI
BeIpakeHus (13) — (23), a Tok, mOTpeOIAeMbIil TBUTATEIEM U3 CETH, pa-
BEH

I=1,+1;, (24)
rae |, — Tok, mpoTeKarouuii mo memnu Bo30yKaeHus, A.

14



Pucynox 6 — O6001mIEHHAs TPUHIUITHAIBHAS CXeMa JIBUTaTeIIs
IIOCTOSTHHOTO TOKa C MapalieIbHBIM BO30YXKICHUEM

Ha pucynke 7 mpejicraBiieHa cXeMa LIENH SKOps IIPU MOCIEIO0Ba-
TCJIbHOM BKIIIOUCHHU ABYXCTYNIEHYATOI'O [[O6aBO‘IHOFO PEryaImpoBOYHOTO
peocTarta, a Ha PUCYHKE § — MEXaHHUYCCKHE XapaKTePUCTUKU IBUraTess
MOCTOSIHHOTO TOKa C MapajuieIbHBIM BO30YKICHUEM MPH Pa3IUYHOM
4yclle BKIIOYEHHBIX CTYIIEHEH peocTara.

+0

Pucynok 7 — IIpuHiunuanbHas cxeMa CUJIOBBIX COEAMHEHUN
MIPU UCIIOJIb30BAHUHU JIBYXCTYIIEHUYATOI'O PEOCTATHOTO PETyJINPOBAHUS
CKOPOCTH JIBUTATEJI MMOCTOSSTHHOTO TOKA € MapajlieIbHbIM
BO30YKJIECHUEM:
Iy, o, — COOTBETCTBEHHO, COIIPOTUBJICHUE HepBOﬁ u BTOpOﬁ CTYIICHU pPEO-
crara, Kl, K2 — KOHTAKThI, BBIBOJAIIHNE CTYIIEHH peoCTaTa U3 pa60TLI.

15



PucyHnok 8§ — MexaHnnyeckue XapakTepUCTUKU JBUTAaTENEH
TIOCTOSTHHOTO TOKA:

1 — ecTecTBeHHas XapaKTEPHCTUKA JBUraTelIsl IOCTOSHHOTO TOKa C HE3aBH-
cUMBIM (TIapajuiesibHbIM) Bo30yxaeHneM (R = R;); 2 — xapakTepucTHKa JBHraTe-
JIsI IOCTOSIHHOTO TOKA C HE3aBHCHUMBIM (IapaJUIeIbHBIM) BO30YXIICHUEM C BKIIIO-
YEeHHEM JIOTIOJIHUTENLHOTO PEryaupoBoYHoro pesucropa (Ry>R;); 3 — xapakrepu-
CTHKa JABUTATENs MOCTOSIHHOTO TOKA C HE3aBUCHMBIM (IapajuIeTbHBIM) BO30YXK-
JICHHEM C BKJIIOYCHHEM JOTOJHHUTENBHOTO PEryJIUPOBOYHOTO PE3UCTOpa ¢ GOib-
wuM conpotusieHneM (R3>R,); 4 — TOUYKa HOMHHAIBHOTO PEKMMa pabOTHl Ha
€CTECTBEHHOH XapaKTEpUCTHKE JBUraTellsi MOCTOSIHHOTO TOKa C HE3aBHCHUMBIM
(mapauiesbHBIM) BO30Y)KICHHEM.

JlBUraTtenu MOCTOSHHOTO TOKA C MOCIEA0BATENIbHBIM BO30YXKICHU-
€M HallUId IHPOKOE NPUMEHEHHE B BJICKTPOIPUBOJAX IJEKTPUUECKOTO
TpaHCIIOpTa M psijia TPY30HOABEMHBIX MamIMH. B 3THX nBUrarensx oo6-
MOTKa BO30YX/JECHHUS MOAKIIOYEHA IOCIEI0BATENbHO B LENb SIKOpS (pH-
cyHOK 9). Tok, moTpe0bisieMblii IBUTaTENEeM U3 CETH, paBeH

I=1,=1;. (25)

N U >

Pucynox 9 — O6001IEHHast NPUHIMIIHATEHAS CXEMa ABHUIaTels
TIOCTOSIHHOTO TOKa C T10CIIeJ0BATEIbHBIM BO30YKICHUEM
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VY nBurareseil MOCTOSHHOTO TOKa C IMOCIIEA0BATEILHBIM BO30YkKe-
HHEM MarHUTHBIH MOTOK 3aBHCHUT OT TOKa, MPOTEKAIOIIETO IO OOMOTKE
AaKopsi. B pesynbrare menecoo0pa3HO y4MTHIBATH 3TY 3aBHCHMOCTH IIPU
MOTYYCHHH MEXaHHYECKOM M 3JIEKTPOMEXaHWIECKOH XapaKTEepUCTHUK.
Hcnonb3yeMas Ui ynopolleHUs JMHEWHas annpoKcUMalus KpUBOM Ha-
MarHU4MBaHUs MO3BOJSET NOJIYYUTh AHAJIUTUYECKUE BBIPAKCHHS MeXa-
HUYECKOHW M 3JEKTPOMEXaHUYECKOM XapaKTEepPUCTHK, OJJHAKO TaKoe NMpu-
OmDKeHUE OKa3bIBaeTCs TPYObIM M 3TH 3aBUCHMOCTH HE MOTYT OBITH HC-
MOJIb30BAHBI I MPOBEJCHUS TOYHBIX MHXKEHEPHBIX pacuéroB. Ha mpak-
THKE TNPUMEHAIOT TaK HA3bIBa€MbIC YHHBEPCAJIbHBIC XaPAKTEPUCTHKU
JBHUTATENICHl MOCTOSHHOTO TOKA C MOCJIENOBATEIBHBIM BO30YXIECHHEM

(pucynok 10).
o* M* 1

i /

/

/2
1,6 A

1.2

0,8 4 = [ —
/ S

0,4 Y
/ Jlo 10 kBt

|
%0 04 08 12 1.6 2 24 I*

Pucynox 10 — YHuBepcanbHbIe XapaKTEpUCTHKY JABUTATEIICH
MIOCTOSIHHOTO TOKa C TT0CIIE€J0BATENbHBIM BO30YKICHUEM:!

y

(4]
1 — 3aBUCHMOCTHh OTHOCHTEILHOM CKOpPOCTH a)* = —— OT OTHOCHTECJIbHOI'O
.

H
I
toka |*=— 2 — 3aBucuMocCTh OTHOCHTENHEHOTO MOMeHTa M * = M_ OT OTHO-

H H
CHUTCJIIBHOI'O TOKA.

B psime ocoObIx ciydaeB Ha MPaKTHKE HCIOJB3YIOTCS JIBUTATEINH
TIOCTOSTHHOTO TOKa CO CMEIIaHHBIM BO30yaeHneM. X oTiudane oT JBH-
rareseil MOCTOSIHHOTO TOKa C TIOCIIEI0BATENBHBIM BO30YKICHHEM COCTO-
UT B TOM, 9TO OOMOTKa BO30YXIEHUs pa3ielicHa Ha J[BE YacTH, OJHA W3
KOTOPBIX BKJIIOYEHA B wemnb sKops (Ropi), a mpyras (Ro;) uMeeT He3aBu-
cuMoe MO0 MmapaiebHOe TUTAHHE OT UCTOYHUKA ANICKTPOIHEPTUH (pu-
cyHoK 11).

17



JUis mpakTHUYeCKUX pacu€TOB HUCIOJIB3YIOTCS YHHUBEpCajbHBIE Xa-
PaKTEepUCTUKU JBHUTaTeNeil MOCTOSHHOTO TOKAa CO CMEIIAHHBIM BO30YX-
JICHHUEM, KOTOPbIe IPUBEICHBI HA PUCYHKE 12.

+0O U > O-—

Pucynok 11 — IlpuHuunuanbHas cxema BKIIOUEHUS JBUTATENS
ITOCTOSTHHOTO TOKA CO CMEIIaHHBIM BO30YKICHHEM.

o* M*

2,8

2,4 /
’ /
) /

2/

1,6

1.2 \
k <
0,8 T ———

0.4 /

%4 A 04 08 12 1.6 2 I*

PucyHnok 12 — YHuBepcaibHble XapaKTEPUCTUKH JIBUTATENEH
MOCTOSTHHOTO TOKA CO CMEIIaHHBIM BO30YKICHHEM:

(4]
1 — 3aBUCHUMOCTHh OTHOCHUTEIBHOM CKOpPOCTH CO* = —— OT OTHOCHUTECJIIbHOI'O
[0}

H
I*=—:2 M*= =
TOKa = ’ — 3aBHUCUMOCTH OTHOCHUTCIIBHOTO MOMCHTA = OT OTHO-

H H
CUTCJIIBHOT'O TOKA.
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ITIPUMEPBI PEIIIEHHA 341449

3agaua 2-0-1. JIBurarend MOCTOSHHOTO TOKa WMEET CIICIYFOIIHE
JaHHBIE, IpUBeIEHHBIC Ha ero mmrke: P = 3.2 kBt; U=110 B, | =38,2 A, n
= 3000 o6/muH. Omnpenenuts Bpamatormii MomeHT 1 KI1/I nBurarters.
Pemenue. Bpamaromuii MOMEHT

M = 9,55£ = 9,55@ =1019 H-m.
n 3000

KoaddunueHT none3Horo aeicTpus
P 3200
Ul 110-38,2

3amauya 2-0-2. J/[purarens noctostHHOro Toka I1-101 ¢ HOMUHAITBHBIMU
JaHHbpIMU: Py, = 42 kBT, U= 110 B, |, = 446 A, n,,= 750 06/MuH, R,=
0,0125 Om, R;= 9,45 OM npHBOIUT B IBIDKECHHUE JIEOEIKY MOABEMHOTO Kpa-
Ha. Onpenenurs:

— pekuM paboTHI JBHUTATENS MPH CITyCKE Tpy3a, a TAaKXKe CIITY TOKa
B SIKOpE ¥ BEJIMYMHY MOMEHTa Ha Baiy pu ckopocTtr 800 00/MUH;

— peXUM PabOThI JABHUTATENsl U €r0 CKOPOCTh MPH MOABEME Ipy3a,
€CJIM B IICTIb SIKOPS BKJIFOUEHBI JO00ABOYHBIA PEOCTAT C COMPOTUBICHUEM
R.06= 0,325 OM 1 MoMeHT conpotuBieHus M= 637,65 H-m.

IMocTpouth IS 3THX CiIy4aeB MEXaHHUYECKHE XapaKTEePUCTUKH
AIEKTPOABUTATEIS.

Pemenune. Ilockonbky ABHraTteilb MMEET NMapauIebHOE BO30YX-
JICHHE, TO HOMHHAIBHBIA TOK BO30YKICHHUS PaBEeH

- :UHﬂ :E =116 A.

Rg 9,45

HomunanbHbli TOK SIKOPs paBeH

lgw = lhom — 1z =446-116=4344 A.

Benmnunna npoussesenus KO pasHa
60U ion — 15uRy)  60-(110—434,4-0,0125)

=0,762.

C=kd = =1,332.
2 2-314-750
YrioBasg CKOPOCTDb UJCAJIBHOTO XOJIOCTOT'O XO/Jia paBHa
U 110
Wy = =——=8258 pan/c.
0= "¢ 1332 P

HOMI/IHHIH)HaSI yriioBast CKOPpOCTb BpallICHUSA
2 ) .
o Yo _ 2314750 o
60 60

VYrnoBas ckopocts BpameHus juist N = 800 06/MuH cocrasisier
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= 2_7zn _ 2-314-800
60 60
Benmauna Toka st ckopoctH BpameHust N = 800 06/mMuH
| = Uyou —Co _ 110-1,332-83,73

R, 0,0125
DJIEeKTPOMAarHUTHBII MOMEHT OIPEIEITUM I10 BEIPAKEHUIO
M,,, =CI =1,332-(-122,27)= 162,86 H-m.

Haiiném notepu BpaiieHus

=83,73 pag/c.

=-122,27 A.

2
AP = UHOMIHOM - IS{HRS{ _UHOMIBH _PHOM —
? 1000
—_ 2 . —_— . —
_ 110-446-434,4-0,0125-110-11,6 —42000 —3.425KB1.
1000
ITorepu MOMeHTa BpallleHUs] COCTABIISIIOT
AP
AM =955 P — 9553425 _ 4361 Hou,
Nesons 750

MoMeHT Ha Baly paBeH
M,=M,, —AM =-162,86—43,61=-206,47 H-m.

CrnemyeTr y4ecTh, YTO MOMEHT HAarpy3KH B HAIIeM CITydac SIBIICTCS
axkmueHnvim. To eCTb, OH MOXKET OBITH TOJIBKO IOJIOKHUTEILHBIM.
HomunanbHbIi1 MOMEHT paBeH

MIIOM =9,55 PHOM =9,55 42000 =534,8 H-m.
' 750

HOM

CkopocTb ABUraress npu NoabEMe rpysa
o Yiow M (Ry +Rus) 110 637,65:(0,0125+0,325)
c c? 1,332 13322

=-38,7 par/c.

ITocTpoum MexaHmueckue xapakTepucTuku. OHU NpeCTaBIeHB! Ha
pucynke 13. Kak y»e roBopuiioch, MOMEHT Harpy3Ku SIBJSIETCSI aKTHB-
HBIM, MO3TOMY XapaKTEPUCTHKA PEKyHNEepaTHBHOTO TOPMOXEHHUS JIEKUT
HE BO BTOPOM YETBEPTH, & B HETBEPTOM.

Kak BumHO n3 pacuéra u XapakTepHCTHUK, IPEACTaBICHHBIX HA PU-
cyHke 13, mpu crmycke rpysa JBHUTaTellb padOTaeT B PeXHME peKynepa-
TUBHOTO TOPMOKEHHUS, a IPU NOAbEME OKA3bIBAETCSI B TOPMO3HOM PEXH-
M€ MEeXaHuiyecko20 NnpomusosKIo4YeHus, TO €CTh I'py3 HauMHAaeT OIycC-
KaTbcsl. TakuM 00pa3oM, IpU BKJIIOYEHHH 100aBOYHOTO CONPOTHBIICHHS B
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LIETb SIKOPS IBUTATEIb OKA3bIBAETCS HECIIOCOOHBIM BBIIIONHATE paboTy ¢
TaKo! Harpy3koi.

o, pay/c

100

an

a 0 Biiom j
1

60+ 8

401

201

450 500 :M,

| MBl
T T T e

200-150-100-50 | 50 100 150 20p 250 300350 400 550600 650 700
20+

-40F

601 | —4
0 3

1 ! I ! M‘] I M' Hew

”

=20 49
; o,

-100

cnyck

Pucynok 13 — Mexannudeckue XapakTepUCTHKHU JBUTATEIS TOCTOSTHHOTO
TOKa NPH NMOABEME U CIIyCKeE Ipy3a:

1 — ectecTBeHHas1 MeXaHNUECKasl XapaKTEPHCTHKA NIPY BPAICHUH J[BUTATEIIs
B TIPSMOM HallpaBJIEHUY; 2 — UCKYyCCTBEHHAs] MEXaHMYECKas XapaKTEPHCTUKA MPH
BKJIFOYCHHHU B ILIENb SKOPsI 100aBOYHOTO peocrara conporusieHueM R,,= 0,325
Owm; 3 — ecTecTBeHHAs1 MEXaHUYECKasl XapaKTepPUCTHKa TIPU BPAIEHUH JBUTATENS B
0o0paTHOM HampaBIeHWH; 4 — MEXaHWYECKas XapaKTepHCTHKa HCIIONHHUTEIBHOTO
OpraHa IIpU CIyCKe TPYy3a; @ — TOYKa HACABHOTO XOJOCTOTO X012 NPH BPAIlCHUH
JIBATATEIsI B TPSIMOM HANpPAaBJIEHHH; O — TOYKA WACATBHOTO XOJIOCTOTO XOZa IMpU
BpAIllCHUH JBHUTATEISI B OOpaTHOM HANPABJIECHHHU; @ — TOYKa HOMUHAJIBHOTO PEKIMA
paboThL; 2 — ToUKa paboTHI IPH NOABEME Tpy3a IPH BKITIOYEHHOM 100aBOYHOM PEo-
cTare B IeNb AKOps conpoTuBiIeHueM R, = 0,325 OM; 0 — TouKa paboTh! IpH cIryc-

Ke Tpy3a.

3apava 2-0-3. /IuraTens MOCTOSHHOTO TOKa C TapaJuIeNIbHBIM BO3-
OyXIeHreM BKIIOUE€H B ceTh ¢ HampspkeHreM U = 220 B. HomuHambHBIH
tok mBuraters | = 42 A. ConporuBnerne oOMOTKH sikops R,= 0,2 Owm, co-
npoTuBiIeHHe oOMoTKH Bo30yxaeHus R,=110 Om. Tok, nmorpeGsieMslii B
pexxnMme xoJoctoro xona, lo= 3,636 A. Ilagenue HanpspDKeHHS Ha MIETKE
AU = 0,5 B. Haiitit k03¢ GHUIHUEHT TOJIE3HOr0 eHCTBHS.

Pemenue. Tok Bo30yxaeHus paBeH

LU,
R 110

B
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Tok sikopst paBeH
l,=1-1,=42-2=40 A.

HOTepI/I MOIIIHOCTHU B O6MOTKC SAKOps
P,, =12R, =40?.0,2=320 Br.

HOTepI/I XO0JIOCTOT'O X0Ja, paBHbIC CYMME NNOTEPb B MArHuTOIPOBOJIC
JABUIaTciis, B 00MOTKE B036y)K,HeHI/IH U MCXaHHUYCCKUX IOTCPh, COCTAB-
JISIOT:

P, =P, + P, + P, =Ulg=220-3,636 =800 Br.

[ToTepu B mMETOUYHBIX KOHTAKTaX

Py =24U01, =2-0,5-40=40 Br.

Jlob6aBouHbIe IOTEpU

Pros =01- P, =0,1-800=80 Br.

KoaddummeHT mone3Horo AefCTBHUS paBeH

_ Ul -P =Py — Py — Pros _220-42-800-320—-40-80

g ul 220-42

=0,87.

3anaya 2-0-4. [lng aBurarelnst IOCTOSIHHOTO TOKa C TOCTICIOBATEIBHBIM
BO30Y)KIEHHEM Y HOMUHAJIBHBIMH JaHHBIMU: Pyoy= 4,5 KBT, l,,0= 28 A, U0, =
220 B, Nyoy= 880 06/mMuH, M= 49 H-M, R= 0,87 OMm, R,;= 0,26 OM 110 yHE-
BEPCAJIbHBIM XapaKTEPUCTUKAM PACCUNTATh €CTECTBEHHBIC BHEIIHIOK U MEXa-
HUYCCKUE XapaKTePUCTHKHU JIBUTATEIISI, BEIYHUCIUTD BEJIMYUHBI COMPOTHBIICHUN
JI00ABOYHBIX PEOCTATOB, BKIIIOUAEMBIX /IS CHIDKCHUSI CKOPOCTH TIPU HOMH-
HaibHOM MoMeHTe 10 600 n 300 06/MMH, a TaKkKe pacCYMTaTh M MOCTPOUTH
HCKYCCTBEHHbIC MEXaHUUECKUE XAPAKTEPUCTHKH ISl TUX PEOCTATOB.

Pemenwne. IlepeBeném 3amaHHBIC B YCIOBHHU 3aJadydl 3HAYCHUS
CKOpPOCTH BpAIICHHUS B COOTBETCTBYIOIINE 3HAYCHUS YTIIOBOU CKOPOCTH:

2zn 2-314-880

_ 27N _ ~92.11 pane.
“rou =50 60 paire
27n,  2-314-600
= = ! =62,8 pazn/c.
4= 60 60 pa
27,  2.314-300
w, = = =31,4 pan/c.
2~ 760 60 pat

Homunanbabie 3HaUEHUS |0y, Myory Wy TPUHEMAEM 32 1| OTHOCH-
TENBHYIO eauHHUITY (0.€.).

ITo yHuBepcanpHbIM XapakTepucTHkam (pucyHok 10) HeoO6xoanmo
32/1aThCS PA3MYHBIMU 3HAYCHUSIME |*, M™*, @ B 0.€. OT HOMUHAJILHBIX U
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OTIpEeNIeNNTh WX BEJIMYMHBI B aOCONIOTHBIX eAWHUIax. Hampuwmep, mis
3HadeHus 1*= 0,4 o.e. pac4ETHI BRITTISAAAT TaK:

=1, -1*=28-0,4=112 A;

M=M,, -M*=49-0,4=19,6 H-m;

o=0,, ©*=9211-1,6=147,376 pan/c.

PesynbraThl BeIMHMCICHHUN 1)1 Apyrux 3HadeHuil |, M, o cBeném B
Tabmuy 1.

Tabnuna 1 — Pe3ynbTarsl pacyéra 3HaUeHUH AJIsI HIOCTPOCHUS €cTe-
CTBEHHOM XapaKTEPUCTHKU JBHUraTeNs IIOCTOSHHOIO TOKa IIOCICA0Ba-
TEJILHOTO BO30Y K/ICHHS

I* 04 | 06 | 08 1 12 | 14 | 16 | 18 2

LA | 112 | 168 | 224 | 28 | 33,6 | 39,2 | 448 | 50,4 | 56

p;‘;/c 147,38(119,74(101,32| 92,11 | 78,3 | 64,48 | 59,87 | 55,27 | 50,67

Ml

Howt 196 | 29,4 |36,75| 49 | 58,8 |71,05(85,75|107,8|122,5

HomunansHoe COIMPOTUBJICHUEC ABUTATEIIA

U, 220
= Zwon _ 220 _7/86 Owm.
RHOM IHOM 28 M

OO0111ee COMTPOTHBIICHHE SKOPST H OOMOTKH BO30Y K ICHHSI
R..=R +R,=0,87+0,26=113 Owm.

S1-OB
Bennuuny conpoTuBIeHHs JOOABOYHOIO peocTaTa, HEOOXOAUMYIO

JUTL CHWDKEHHUSI CKOPOCTH JIO0 @y, HaXoAuM 10 (opMyJie peocTaTHOH Xa-
PaKTepUCTUKHU

uU-I (RS{-OB + Rﬂoﬁ)a) (26)
U-IR ¢

A-0B

R =

IJie @, — yrJioBas CKOPOCTh HA €CTECTBEHHOU XapaKTEPHUCTHKE, OII-
penenseMasi IUIsl COOTBETCTBYIOIIETo Toka (Tabmwma 1), pax/c.

Bripasum u3 ypaBHenus (26) Ry IMomoxum U=U,gy, 1=l
D= Wyon- B pe3ysabTaTE MOTYIUM

62,8

Rt :( _&J(Rm _RH_OB):(1—92—1J(7,86—1,13)=2,14 Om.

AHaJIOTUYHO HaWJAEM BEIMYMHY COMPOTHUBIICHUS T0OABOYHOTO PEo-
cTara, HeOOXOAUMYIO JUTS CHIDKEHHS YIIIOBOW CKOPOCTH 10 . [lomydnm

HOM
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Ry =( —&](RW —RHB):(1—92—11J(7,86—],13):4,5 Om.

CKOpOCTh Ha MCKYCCTBEHHBIX XapaKTEPHCTHKAX HAaXOIUM 10 (op-
myne (26). Pedynbrarel Beruucnenuit csenéM B tadbmuny 2. [lo maHHbBIM
pacuéToB MOCTPOUM €CTECTBEHHYIO U MCKYCCTBEHHYIO MEXaHHYeCKue
XapaKTepUCTHKH, KOTOpbIe IPUBEACHBI Ha pUCYHKe 14.

HOM

Tabnuna 2 — Pe3ynbrarel pacuéra 3HAUCHHH JUISI TOCTPOCHHS HC-
KyCCTBEHHBIX XapaKTEPHUCTHK JBUTaTENs IOCTOSHHOTO TOKa IOCIEI0BaA-

TEIBHOTO BO30YKICHUS
I* 04 | 06 | 0,8 1 12 | 14 ] 16 | 18 2

“u 1130,34| 98,32 | 76,37 | 62,81 | 47,37 | 33,69 | 25,98 | 18,71 | 11,92

@2 1111,55| 74,71 | 48,86 | 30,49 | 13,26 | -0,25 |-11,39|-21,61|-30,81

196 | 29,4 |36,75| 49 | 58,8 |71,05|85,75|107,8 |122,5

A ©, pan/c

1004 Opom

80 90

72_ 10 20 30 40 50 60 70 [00 110 120 130 ~
] 3

PI/ICYHOK 14 — MexaHn4Jeckne XapaKTCPUCTHUKU ABUTATCIIA ITOCTOSAHHOTO
TOKa C MOoCJICea0BaTCIEHBIM B036y)K,HeHI/ICMZ
1 — ecrecTBeHHass MeXaHUUECKast XapaKTEPUCTUKA, 2 - HCKYCCTBCHHAsA MEXa-
HUYECKas XapaKTCPUCTUKA IPHU BKIIFOUYCHUN JI00aBOYHOTO peocrara CONPOTUBICHHU-

eM R, =214 Om; 3 — HckyccTBeHHAs MeXaHHYECKas XapaKTCPHCTHKA IIPH

BKJTIOUCHHHU 06aBOYHOr0 peoctata conpotusiennem R, ., =4,5 Om.

341490
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3agaua 2-1. Onpenenurs KIIJI geuratens, ecnu motpebisiemMas uM
U3 CeTH MOIIHOCTh paBHa P1=15 kBT, a MOIIHOCTB, pa3BUBaeMas Ha Bally
JIBUTATEIl B HOMHHAJIBHOM peXuMe, cocTaBisieT Py,=13,8 kBT.

3agaua 2-2. OmpenenuTh oOImME TOTEPH B ABHTATeNiec U MOMEHT,
pa3BUBaEeMEbIil JBHTAaTEIeM B HOMHHAJIHHOM DPEXHME, €CIIH OH IPH 3TOM
notpebiiseT u3 cetu MoIHOCTh 32 kBT, a ero KIIJ] 7 = 0,92. Homunains-
Hast cKopocTh BpameHus asuratens 1000 o6/MuH.

3agaua 2-3. Onpenemrs KIIJ] mBuraTens MoCTOSHHOTO TOKA B HOMH-
HaJIbHOM pexume, ecu P=13 xBt, U,=110 B, ,=140 A, n,=1000 06/muH.

3amaua 2-4. Onpenenuts HOMUHAIBHBI MOMEHT, pa3BUBACMBIi JIBU-
rateyieM, 1 MOMEHT Ha Bajty apurarens, eciu P,=2,8 kBt, U,=110 B, 1,=30
A, n,=1000 06/MuH.

3apaya 2-5. OnpenenuTs CONPOTHBICHUE SKOPHON IEMH JBUTATENs
TIOCTOSTHHOTO TOKa C HE3aBHCHUMBIM BO30OyxkneHweMm, ecou P,=18 kBr,
U,=110 B, 1,=200 A, n,=1500 06/mum.

3agaua 2-6. /[BuraTens MOCTOSHHOTO TOKa C HE3aBUCHMBIM B030Y-
xkpenuem (P,=22 xBr, U;=220 B, I,=120 A, n,=1000 o6/mmH) paboTaer
Ha €CTECTBEHHON MEXaHHYECKOH XapaKTEePHUCTHKE ¢ HOMHUHAJIHHBIM MO-
MeHTOM. [ToCTpOUTh eCTeCTBEHHYIO MEXaHHICCKYIO XapaKTePUCTHKY.

3agaua 2-7. [[Buratenb MOCTOSHHOTO TOKAa C HE3aBHCHMBIM BO30Y-
xkaenuem (P,= 50 kBT, U,= 440 B, 1,=150 A, n,=1460 06/Mun) padoTaer
C MOMEHTOM COIpOTUBIEeHUs, paBHbIM 0,62 M. Onpenenuts, Ha Kakoi
CKOpOCTH paboTaeT ABHraTeib. IIOCTPOWTH €CTCCTBEHHYIO MEXaHUue-
CKYIO XapaKTEPUCTHKY.

3amaua 2-8. OnpenenuTb, ¢ KAKUM MOMEHTOM COIPOTHBIICHUS OY-
JeT paboTaTh JBUTATENh MOCTOSHHOTO TOKAa C HE3aBHCHMBIM BO30YXKIe-
muem (P,=15 kBrt, U,=220 B, |,=75 A, n,=1000 006/MHH) Ha ecTEeCTBEH-
HOW MeXaHMUYEeCKOU Xapaktepuctuke, eciu N = 0,9 n,,.

3agaya 2-9. C xakuM MOMEHTOM M, paboTaeT BHUTATEIh TIOCTOSTHHOTO
TOKa ¢ He3aBUCHMBIM BO30YKJICHHEM Ha €CTCCTBCHHOM MEXaHUYECKOH Xapak-
tepuctuke (P,=45 kBT, U,=440 B, |,=115 A, n,=1200 06/mun), ecz n = 800
00/MuH. TToCTPOHTH €CTECTBEHHYIO MEXaHUUYECKYIO XapaKTEPHCTHKY.

3anaua 2-10. [TocTpouTh €CTECTBEHHYIO M MCKYCCTBEHHYIO MEXaHH-
YECKUE XapaKTEPUCTUKU JBUTATENIsA MOCTOSIHHOTO TOKA C HE3aBHCHMBIM
B030yxeHneM (P,=27 xBt, U,= 440 B, |,=72 A, @=157 pazn/c), ecmu B
HETh KOS JBUTATENSI BKITIOUEHO T00aBOYHOE COMPOTHBIIEHHE 5 OM.

3anaua 2-11. Onpenenuth Kakoe J00ABOYHOE CONMPOTHBICHHE HEOOXO-
JIAMO BKITFOUHTBH B IICMb SKOPS ABUTATENS MOCTOSHHOTO TOKA C HE3aBUCUMBIM
Bo3Oyxnenuem (P,=30 kBt, U,=220 B, 1,=145 A, @~=167 pan/c), ecnn oH
Bparaercs co ckopocTbio 300 00/MHH IIpH HOMHHATEHOM MOMEHTE.
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3agaua 2-12. C xakuM MOMEHTOM COIIPOTHBIICHHUS paboTaeT ABUTa-
TeNb TOCTOSHHOTO TOKa C HE3aBHCHMBIM BO30yxneHumem (P,=5,8 kBT,
U,=220 B, I,=28 A, n,=1500 06/mMuH), eciil ero CKOPOCTh Ha MCKYCCT-
BEHHOW xapakrepuctuke @,=107 pan/c? Onpenenurs, ¢ Kakoi CKOpO-
CTBIO PabOTaeT JBHUTATENb, €CIH B €r0 SKOPHYIO IIeTIh BKIIOYCHO 100a-
BOYHOE compoTuBieHne 1,5 Om.

3agaua 2-13. J[BuraTens NOCTOSHHOTO TOKa C HE3aBUCHMBIM BO30Y-
x«neaneM (P=4,3 kBt, U,;=110 B, I,=45 A, n,=1000 06/mun) paboTaeT Ha
ckopoctr N = 700 06/mMuH ¢ MoMeHTOM comnpotuBieHus M =15 H-m. Kakoe
JI00aBOYHOE COMPOTHBIICHUE BKIIFOUCHO TP 3TOM B IICTIH SKOPS JJICKTPO-
nBUTATEIIA?

3amaua 2-14. Kakoe 100aBOYHOE COMPOTHBICHHE HEOOXOIMMO BKITIO-
YUThH B IICMb SKOPS JBUraTellsl IOCTOSHHOIO TOKA C MapaUIeIbHBIM BO30YK-
nenuem (P=11 xBt, U,=220 B, 1,=52 A, n,=1000 006/muH), 4TOOBI, UMEs HA
Bairy M= 65 H-m, or Mor paboTaThb co ckopocTbio N =700 06/MuH?

3anaua 2-15. JIpuratens NOCTOSTHHOTO TOKa C MapajliedbHBIM BO3-
oyxnenuem (P,=20 xBt, U,=440 B, 1,=50 A, n,=1000 06/MuH) Bpaiaet
MEXaHU3M Ha XOJIOCTOM XOIy Yepe3 PeAyKTOp ¢ MepeAaTOYHBIM YHUCIOM
20. KakoBa ckOpOCTh U MOMEHT Ha BaJly MEXaHH3Ma, €CITH TOK XOJIOCTOTO
xoja coctaBigeT 20% oT HOMUHAIBLHOTO?

3agaya 2-16. OmpenennTb, ¢ KaKUMH CKOPOCTSMH OyIEeT BpaIiaThCs
JIBUTATEIIh HA €CTECTBEHHON M MCKYCCTBEHHON MEXaHMYESCKHUX XapaKTCePUCTH-
KaX, €CJIM MOMEHT COIPOTUBIIEHUsI Ha Bary asurarens M:=120 H-m, a gonosn-
HHTEIHFHOE COIPOTUBIICHHE, BKIIFOYaeMOE B IIEMb SKOpPA, Ry,6= 0,3 Om. Ilac-
MOPTHBIC JAHHBIC JBUIATENS MOCTOSHHOTO TOKA C MapasuiebHbIM BO30YKIIe-
nuem: P.=37 xBt, U, =220 B, |, =180 A, n,=2500 06/MuH.

3anaua 2-17. KakoBa OyaeT CKOPOCTh ABUTATENs IOCTOSTHHOTO TOKA He3a-
Bucumoro Bo3Oyxaenus (P.=1,8 xBt, U,=110 B, 1,=50 A, n,=750 o0/mumH),
paboTaromero ¢ MOMEHTOM comnpoTuBieHwst M =45 H-M Ha ecTecTBeHHOH Xa-
paktepuctuke? Kak M3MEHHTCS €r0 CKOPOCTh, €CIIM B IIETh SIKOPSI BHECTH J100a-
BOYHBIE CONPOTUBIEHNA Ry y06= 0,35 OM 11 R;06= 1,1 OM?

3apaua 2-18. /IBurareis MOCTOSHHOTO TOKA C IOCIEI0BATEIIEHBIM
BO30YKICHHEM C HOMHHAIBGHBIMH NaHHBEIMH: P,= 5,5 xBt, U,= 220 B,
1,.=31 A, n;=1200 06/musn, R;= 0,9 Om, R,,= 0,18 Om pabotaeT Ha HOIB-
&M Tpy3a W pa3BUBACT NMPH ITOM HOMHUHAJIBHBIN MOMEHT. OnpenenuTh
COIPOTHBIICHHE JOOABOYHOTO peocTaTa, KOTOPHIH HAJ0 BKIIOYHTH B ICIIH
SIKOPSI IBUTATEIIS, YTOOBI MOYYHUTH CKOPOCTh 300 00/MuUH.

3agaua 2-19. OnpenenuTh COMPOTHBICHUE T100ABOYHOIO PEOCTaTa,

KOTOpHﬁ HQOGXO]II/IMO BKJIFOYUTH B LCIIb HKOpS{ JABUTraTeIA IOCTOAHHOI'O
TOKa C TOC/IeA0BaTeIbHBIM BO30yxaeuuem (P,=12 kBT, U,=220 B, |,=64
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A, n,=750 06/MuH, Ryc;= 0,1 OM), 9T0OBI IpH HArpy3Ke HOMUHAITBHBIM
MOMEHTOM OH pa3BuBall ckopocTs 500 o6/muH. IlocTpouTh NCKyCCTBEH-
HBIE MEXaHWYECKYIO U 3JICKTPOMEXaHUIECKYIO XapaKTEPHCTHKH.

3agaua 2-20. OmpenenuTs CKOPOCTh, ¢ KOTOPOH OyAeT Bpamarbes
JIBUTATENb MOCTOSIHHOTO TOKA C TOCIEI0BATEIBHBIM BO30Y K neHneM (P,=
40 kBT, U= 440 B, I,= 95 A, n,= 1000 06/muH, R;oe,= 0,03 Om), ipu
M= 350 Hm u R,s= 0,4 Om. IlocTpouTh UCKYCCTBEHHYIO MEXaHHYE-
CKYIO XapaKTePUCTHKY.

3amaua 2-21. OnpenenuTs CONpOTHUBIEHHE 100aBOYHOTO pPeocTara,
KOTOPBI HEOOXOAUMO BKIIOUHTH B IICIh SIKOPS IBUTATEINS MOCTOSHHOTO
TOKa C TMOCIeIoBaTelIbHbIM BO30Oyxkaenuem (P,=20 xBr, U,=220 B,
1,.=120 A, n,= 980 06/muH, R ;= 0,05 Om), uT0661 Ipu M =250 H-™M
cKopocTh cocTarisiia 38% oT HoMUHANBHOHN. [IoCTPONTE HCKYCCTBEHHYIO
ANEKTPOMEXAHUIECKYIO XapaKTePUCTHUKY.

3amaua 2-22. C xakuM MOMEHTOM OyzaeT paboTaTh JBUrarenb IMo-
CTOSHHOTO TOKa C TMOCJEIOBaTeNbHEIM Bo30yxaerueM (P,=17 xBr,
U,=220 B, I,= 85 A, n,=1000 o6/mMuH, R;,;= 0,06 OM) Ha UCKYCCTBEH-
HOW MEeXaHHMYECKOW XapaKTEpHUCTHKE co CKopocThio 600 o0/MuH, eciu B
IeTh SKOPS BKITIOYEHO J0OaBOYHOE conpoTuBieHue 2 Om?

3agaua 2-23. C kakoii CKOPOCTBIO OyeT BpamaThCsl JBUTATEIH T10-
CTOSIHHOTO TOKa C ITOCJIeIOBAaTEIbHEIM BO30YyxneHuem (P,=35 xBrt, U=
440 B, 1,= 85 A, @,=105 pab/c, Ryocx= 0,033 Om) mpu M= 0,6M,, 1 R 5=
0,4 OM? IlocTpoUTh UCKYCCTBEHHYIO MEXaHUUECKYIO XapaKTePUCTHKY.

3agaua 2-24. OnpenenuTh COMPOTHBIICHHE T00aBOYHOIO PEOCTaTa,
KOTOPBIH HEOOXOAUMO BKIIOYHTH B IIEIh SIKOPS JBUTATENS MOCTOSHHOTO
TOKa ¢ TOCJIe0BaTe/IbHBIM BO30Y)aeHueM (P,=12 kBT, U,=220 B, I,= 64
A, n,=760 06/muH, R,.,;= 0,098 Om), uToObI npu Harpyske M.= 0,8M, ou
paszBuBan ckopoctb 400 00/MuH. [locTpOUTh HCKYCCTBEHHYIO MeXaHHYe-
CKYIO XapaKTepUCTHKY.

3amgaua 2-25. OmnpenenuTts CONMPOTHBICHHE H00ABOYHOTO PEOCTaTa,
KOTOPBIH HEOOXOJMMO BKJIFOUUTH B IIENb SKOPSI ABHUTATEIS ITOCTOSHHOTO
TOKa C TIOCIICAOBATENFHBIM BO30OYyknenuem (P,= 40 xBr, U,= 440 B,
1,=100 A, n,=1500 06/muH, R.;= 0,025 Om), urobsl mpu M= 200 H-m
ckopocTb cocraBmia 30% ot Ny ITocTpouTs MCKYCCTBEHHYIO MEXaHHYe-
CKYIO XapaKTePUCTHUKY.

3agaua 2-26. OnpenenuTh COMPOTHBIICHHE 00ABOYHOIO PEOCTATa,
KOTOpBIM BKIIIOUEH B LIETb SIKOPSI IBUraTelIsl IIOCTOSIHHOIO TOKA ¢ IOocie-
JoBaTeNIbHBIM BO30Yykaenuem (P,=35 kBr, U,=440 B, 1,=90 A, n,=1000
00/MuH, R ;= 0,033 Om), ecnmm npu Harpyzke M =380 H-m ckopocTb
cocraBmia 600 06/MuH. IIOCTPOUTE UCKYCCTBEHHYIO MEXaHHUYECKYIO Xa-
PaKTEPUCTHKY.
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3agaua 2-27. C Kakoif CKOPOCTBIO BpaIIaeTcsl ABUTATEIH TIOCTOSHHO-
TO TOKa C TIOCIIeIOBAaTEeNLHEIM BO30YxaeHuemM mpu M= 0,8M,,, ecrmn moba-
BOYHOE COIPOTHBIICHHE B SKOPHOI 1enn paBHO 40% OT HOMHHAIBHOTO, a
napameTpsl apuratens: P,=40 kBT, U= 440 B, 1,=100 A, n,=1500 06/muH,
Rioer= 0,025 OM? TTocTpoHuTs HCKYCCTBEHHYIO MEXaHHUICCKYIO XapaKTepH-
CTHKY.

3amaua 2-28. C kakoii CKOPOCTBIO BPAIIACTCs ABUTATEIh MOCTOSHHO-
TO TOKa C IOCeN0BaTeIbHEIM BO30YxkaearneM npu M =130 H-m, ecim mo-
0aBOYHOE COMPOTHBIICHUE B SIKOPHOM 1ienu paBHO 0,5 OM OT HOMHHAIIBHO-
ro, a mapamerpsl apurarens: P,=10 kBt, U,=220 B, I,=50 A, n,=650
00/mMuH, Roe;= 0,1 Om? IToCTpOUTh UCKYCCTBEHHYIO MEXaHHYCCKYIO Xa-
PaKTEPUCTHUKY.

3anaua 2-29. C kakoil CKOPOCTBIO BPALIASTCsl JBUTATENb IIOCTOSHHO-
TO TOKa C TOCJIeJoBaTeNbHBIM BO30OYxneHuem (P,=15 xBr, U,=220 B,
1.=75 A, n;=1000 06/muH) pu M =160 H-m? ITocTponuTh MEXaHUYIECKYIO U
AIEKTPOMEXaHIMICCKYIO XapaKTePUCTHKH.

3agaya 2-30. C kaKoif CKOPOCTBIO BpaIlaeTCsl JBUTATEIb TIOCTOSHHOTO
TOKa ¢ TIOCJIeI0BaTeNbHRIM Bo30OYKnerueM (P,=12 xBt, U,=110 B, |,=115 A,
n,=1000 o6/mMuH, Ry = 0,098 Om) mpu M= 0,5M,,, ecnu mocienoBaTeIbHO
BKITFOUCHHBINA 100aBOYHBIA peoctaT mMmeer compotrsieane 10 Om? Tloctpo-
UTh NCKYCCTBEHHYIO MEXaHUUECKYIO XapaKTEPUCTHKY.

3agaua 2-31. OnpenenuTh COMPOTHBICHUE T00AaBOYHOTO PEOCTaTa,
KOTOpBIM BKIIIOUEH B LIENb SIKOPS BUraTelIsl IIOCTOSIHHOIO TOKA € IOCie-
JIOBaTeNbHBIM BO30Yyxaenuem (P,=50 kBT, U,=220 B, 1,=250 A, @,=105
pan/c, Ryoe,= 0,02 Om), ecnu nipu Harpyske M.=500 H-m ckopocTb cocra-
Busia 78 pan/c. TToCTpOUTh HCKYCCTBEHHYI) MEXAHHUYECKYIO XapaKTepH-
CTHKY.

3amaua 2-32. Onpenenuth CKOPOCTh JABUTATENs IOCTOSIHHOTO TOKA C
nocienoBaTtenbHbIM Bo3OyxkneHneM (P,=3 kBt, U,=220 B, |,=15 A,
n,=1000 06/muH, R ;=0,3 OM) mpu momente Harpy3ku M =20 H-m. Ilo-
CTPOUTH MEXAHUYECKYIO M DIICKTPOMEXAHUICCKUE XaPAKTCPHUCTUKH.

3agaua 2-33. OmnpenenuTh CONMPOTHBICHHE T00aBOYHOTO PEOCTaTa,
KOTOPBI HEOOXOMMO BKJIFOUUTH B IIENb SKOPS IBHUTATENS ITOCTOSHHOTO
TOKa C TIOCIICAOBATENFHBIM BO30Oyxaenuem (P,= 40 xBrt, U,= 440 B,
1,=100 A, n,=1500 06/muH, Ro,= 0,025 OM), 4yT0OBI P HATPy3KE MO-
meHToM M =1800 H-M oH pa3BuBas ckopoctb 500 06/mMuH. [TocTpouTts uc-
KYCCTBCHHBIEC MEXaHHYECKYIO U AIEKTPOMEXaHMUYECKYIO XapaKTCPUCTHKH.

3amaua 2-34. Onpenenuts CKOPOCTh, ¢ KOTOPOH OyZeT Bpamarbes
JIBUTATE]Ib IOCTOSSHHOTO TOKAa C IOCJCIOBATEIbHBIM BO30YKICHHEM
(P,=35 kBr, U,= 440 B, I,= 90 A, n,=1000 06/muH, R,.,= 0,033 Om),
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npu M=260 Hm u R,;s = 0,4 Om. [TocTpouTh UCKYCCTBEHHYIO MEXaHU-
YECKYIO XapaKTCPUCTHUKY.

3agaua 2-35. OnpenenuTs COMPOTHBICHUE T00aBOYHOTO peocTara,
KOTOPBI HEOOXOANMO BKITIOUHTH B IIEIB SIKOPS IBUTATENS MOCTOSHHOTO
TOKa ¢ TOCJIeOBAaTeNbHBIM Bo30yxaeaneM (P,=3 kBT, U,=220 B, |,=15
A, n,;=1000 o6/muH, R,;= 0,3 Om), uyToOsl mpu M =25 H-M ckopocTh
coctaBmsa 60% oT HOMHHAIBHOW. [IOCTPOMTH HMCKYCCTBEHHYIO 3JIEK-
TPOMEXaHIMIECKYIO XapaKTEePUCTHKY.
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3 PACUET MIYCKOBBIX YCTPOMCTB JIBUTATEJIENA
MOCTOSIHHOT'O TOKA

[Tpu mycke nBurarens ¢ napajulebHBIM BO30YyX/IEHHEM HEOOXOaH-
MO BBIIIOJIHUTG JIBa OCHOBHBIX YCIIOBUSI:

— HE JOMYCTUTH YPe3MEpPHO OOIBIIOr0 ITyCKOBOTO TOKA, OMACHOTO
JUTT OOMOTKH SIKOPSI, IIETOYHBIX KOHTAKTOB M KOJJIEKTOPA;

— o0ecreynTs MOMEHT, HeOOXOIMMBIH [T pa3bera NBUTATENS C Me-
XaHU3MOM.

Ha mpaktuke rcnosip3yercs Tpu crnocoba mycka JIBUTaTeNei oCTo-
STHHOTO TOKa:

— MpsIMOIl MYCK: BKJIFOUCHHE SKOPS HA HOMUHAILHOC HAMPSHKCHHE
cetr. Crioco0 MCIONb3yeTCs B OCHOBHOM JUTs IBUTaTeCH MaIoil MOIIHO-
CTH, Y KOTOPBIX IMTYCKOBBIC TOKU HEBCJINKU,

— IIYCK C NOCTCIICHHBIM MNOBBINICHUCM HANPSXKCHUSA Ha SIKOPEC: HC-
MOJIB3YETCSl TOJBKO B TEX CIydasX, KOTJla K TOYHOCTH PEryJIUpOBaHUS
CKOPOCTH TMPEIbSIBIIAIOTCS BbICOKHE TpeboBanus. Crmocod Tpedyer wuc-
TIOJIF30BAHUST TOPOTOTO DJICKTPOHHOTO OOOPYAOBaHHSA (pEryInpyeMbIX
BEITIPSIMATEINEH), B CBSI3U C YEM HCIIONB3YETCS PEIIKO;

— PEOCTaTHHIM IyCK: MOJIYYHJI IMUPOKOE PACIPOCTPAHCHHE BBHUIY
MPOCTOTHl pealH3alud. 3aKI0YaeTCsl B MOTKIIOUCHUH IIOCIICAOBATEIb-
HOU OOMOTKE SIKOpSI BO BpeMs ITyCKa CIICIIUANIbHBIX PEOCTaTOB, OTPaHU-
YUBAIOIIUX ITyCKOBOU TOK.

IIpu HenoaBmxHOM siKope (n = 0) UHAYIUPOBAaHHAs B OOMOTKE SIKO-
ps O/1C paBHa HyII0, IOATOMY IIpHU IIyCKe ABHTraTess 0e3 MycKOBOro peo-
cTaTa TOK B 0OOMOTKE SIKOPSI paBeH

l,=—, 27)

rae R, — compoTuBieHHE SIKO 51, BKIIIOYAKOIIECC COIIPOTHUBICHHUEC
A

00OMOTKH STKOPs1, T0OABOYHBIX MOJFOCOB U MIETOK;
U — HanpspKeHHe, molaBaeMoe Ha 0OMOTKY SKODSL.

Tak kak B MalIMHAX MTOCTOSTHHOTO TOKAa CONPOTUBJIICHUE SKOPS CO-
CTaBJISIET JeCsIThie W Jaxke coThle Joiu OMa, TO B Cllydae HemoCpelcT-
BEHHOTO ITyCKa JBHUTaTeNsI B XOJ MPH HOMUHAIBHOM HAMPSIKEHUH CETH
TOK SIKOPSI CTAHOBHUTCSI HeJOMyCcTUMO OombpirumM. [ToaToMy y Bcex aBura-
TeJel (3a UCKITIOYEHUEM JABUTATENe MaJIOH MOIIIHOCTH) TOK B LIEMH SKO-
P IPHU ITyCKE JIBUTATENS] B XOJ] OTPAHMYMBAIOT BKIIOYEHUEM B IIETIH ITyC-
KOBOTO peocTara. [Ipr 3TOM TOK B IIETIH SKOPSI CTAHOBUTCS paBHBIM

v
"R, +R,

rae Rn — COIIPOTUBJICHUC ITYCKOBOI'O peocCTara.

I (28)
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ITo Mepe yBeJIMYEHHsI YaCTOThI BPAILICHUS SIKOPSI COMPOTHBICHHUE
MyCKOBOTO peocTaTa (pucyHOK 15) HeoOX0aMMO YMEHBIIUTD AT COXpa-
HEHUS IMHAMUYECKOr0 MOMEHTa, Oraromapsi KOTOpoMy 0OecreqnBaeTcst
pasber aBurarens. [Ipy 3TOM MyCKOBOM TOK M MOMEHT JBHTATels 3a Bpe-
M IIyCKa JOJDKHBI KoJieOaThCs B 3aJaHHBIX mpeenaX. OOBITHO ITyCKOBOM
peocTaT JeIuTCs Ha HECKOIbKO cekuui. Ry, R, u Tak nmanee (pucyHok

15) Ha30BEM CONpPOTUBIECHUAMH CTYIEHEH IpH Iycke, a I, Ip M Tak Ja-

Jiee — CONPOTHUBICHUSAMH CEKIUH ITyCKOBOTO peocTara. PaccunTarth nmapa-
METpPHI MyCKOBOTO pEeOocTaTa MOXHO JBYMsI METOJAaMH: IpaduyecKuM U
AQHAJTUTHYECKHM.

[Ipn ucnonp3oBaHMM rpaduyecKoro Meroja pacuéra IyCKOBOTO
peocTara CTpOAT MYCKOBYIO JUarpaMMy (pUCyHOK 16), O TOpH3OHTalb-
HOM OCH KOTOPO# OTKJIa[bIBAIOT ITyCKOBbIE MOMEHTBI MJIM TOKH: MaKCH-
masbublit Mi(l)) u mMuruMansabiii Mo(l;) MOMEHTBI JBHUTATENsS B KOHIIC
pasroHa Ha Mr000H M3 CTYNEHEH CONPOTHBIECHUS, KOTOPHIH OOBIYHO Ha-
3BIBAIOT nepexmoyatowum momenmom. Momentsl Mi(l) u My(lp) ms
JBUTATEJNIEH TOCTOSHHOTO TOKA OOBIYHO TPHHUMAIOT:

M, =(2+25)M,; 1, =(2+2,5)1;

M, =(11+12)M_; 1, =(1L1+12)1,

rae M, (l,) — HOMUHAIBHBIH MOMEHT U TOK JIBUTATEJIS;
M. (1) — Harpy304HbBIH MOMEHT I{IJ TOK JIBUTaTelsl.

+ -
OA R, K (@]

” Ry -

- R3 <

Ry 3 5 n
KM
L
KM3 | KM2| KM1
_/ —
OB
L 7Y Y YN

Pucynok 15 — Cxema BKIIIOUEHHS ITyCKOBOTO peocTara

R,, MNPUHUMACTCS 110 KATAJIOT'y WIN OMPCACIIACTCS 110 q)opMyne
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U
R, = 70’5(1_’7“) : (29)
H
rae 77, — KIIJI nurarens npu HOMUHAIEHON HATPy3Ke;
|,, — HOMUHAIBHBIN TOK JBUIrATES.
Ha BepTukanbHO# ocu B BRIOpaHHOM MacmTade OTKJIAIBIBAIOT Yac-
TOTY BpalIeHHs TIpH paboTe Ha XOIOCTOM X0y Ng ((@p ), KOTOPYIO MOKHO
0

OIIPEIeINTh 110 (hopMyJIe

No =Ny ——1 @ =y —— 10—, (30)
HUH IHR;I HUH IHR;[
700050
U U

Np=—7: wp =—, 31
0=¢, ¢ (31)
Ce:UH_IHRﬂ : C:UH_IHRSI , (32)

n ,

rae N, (@,) — HOMMHaNBHAsI 4acTOTa BpAIlCHHs (YIJIOBask CKO-

pOCTB) JABUTATCIIA.

An(o) ’
— a a
(o)
ol @ = 7
R N 5
o2 3
I -
Mc(L) My(b) My(L) M(I)

PucyHoxk 16 — ITyckoBbIe XapaKTepUCTHKH dIIEKTPOABUIATENS

W3 ToukH, COOTBETCTBYIOLIEH HOMHHAIbHOMY MOMEHTY, IIPOBOZST
NepHIeHANKYIAp Mya, OTKIaABIBAlOT HA HEM B MacIITabe 4acTOTy Bparie-
HHS SIKOPS N, W TONYYaroT TouKy 6 (pucyHok 16). CoemuHsst mpsMoit
TOYKY 6 C TOYKOHW HAEATBLHOTO XOJIOCTOTO X0Aa Ng, MOJIYYar0T €CTeCTBEH-
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HYI0 MEXaHHYIECKYIO XapaKTepUCTHKY ABHUTATeIs Ngd. OTpe3ok ad Mexmy
TOPU3OHTAIBHOM NPAMOM Npa U ECTECTBEHHON MEXAHMUYECKOM XapaKTepu-
CTHKOH NgO COOTBETCTBYET COMPOTUBICHHUIO TKOPS R.

Ipsimas 1ny OymeT mepBOM XapaKTEPHCTHUKOHN, COOTBETCTBYIOIMICH
TIOJTHOMY COTIPOTHBIIEHUIO pesnuctopa. C Toukm 1 HaumHaetcs paszber
ngurarens. 1Ipy HOCTI)KEHWH ABHTATENeM IEPEKIIOYaroero MOMEHTa
M, TIepBYIO CEKIMIO PE3UCTOpa BBIKIIOYAIOT, YTO U300pa3UTCsi TOPU30H-
TaJlblo, MPOBEeNEHHON yepe3 Touky 2. [Ipu nmepeceyeHny 3TOoH TOpU30HTaA-
71 ¢ HePHEeHIUKYIIpoM Mia' HaXxoAuTCs TOuKa 3 BTOPOIl HCKYCCTBEH-

HOU xapakTtepuctuku. OTpe3ok 1-3 B macmirabe conmpoTHBICHUH U Maét
CONPOTHUBJICHUE TIEPBOM CEKLUU pe3ucTopa. [lanbplie ABUraTesb npoaoJi-
JKaeT pa30er mo BTOPOH MCKYCCTBEHHOM XapaktepucTuke 3Ng. IIpm moc-
THXEHUM JIBUTaTelleM NEPEKIIIOYAIOLIET0 MOMEHTa M, BTOPYIO CEKLUIO
pe3ucTopa BBIKIIOYAIOT, YTO M300pa3uTCsl TOPU3OHTANBIO, MPOBEIEHHOM
yepe3 Touky 4. [Ipu mepeceueHUM STOW TOPU3OHTAIM C MEPHEHIUKYIIS-
poM Mja' HaxoAMTCs TOYKa 5 TpeThel NCKYCCTBEHHOW XapaKTEPUCTHKHL.

Otpesok 3-5 B MacmTabe cOMpPOTUBICHUH Na€T COMPOTHBICHUE BTOPOM
CEKITNH pe3ucTopa. J[BUratenp mpoaoinKaeT pa3der mo TPeThe UCKYCCT-
BEHHOH XapakTepucTuke 5Sng. [Ipm mocTmkeHWUM IBHUTATENEM IEpeKITIo-
YaIOUIEr0o MOMEHTa M, TPETHIO CEKLMIO PE3UCTOPA BBIKJIIOYAOT, YTO U30-
OpasuTcsi TOPU3OHTAIIbIO, POBEAEHHOH uepe3 Touky 6. IIpu mepeceue-
HUHU 3TOM TOPU30HTAIIN C €CTECTBEHHON MEXaHWYECKOW XapaKTepUCTUKOU
Ng6 Haxoxutcst Touka 7. Ilpu 3TOM BO3MOXKHBI TP XapaKTepHbIE CUTYya-
MU

— NepeceyeHue rOpU30HTANIN C €CTECTBEHHON MEXaHMYECKOHN Xapak-
TEPUCTHKOM JIEKHUT TOYHO Ha BepTHKanu Ma' — To4ka 7 HOIydeHa;

— MepeceyeHue rOpU30HTANIA C €CTECTBEHHON MEXaHU4YEeCKON Xapak-
TEPUCTHKOM JIGKUT JIeBee BepTukain Mqia' — Touka 7 He MOJTyueHa;

— IIepeceyeHne TOPU30HTANIN C €CTECTBEHHON MEXaHNIEeCKOH Xapak-
TEPUCTUKOH JISIKHT JieBee BepTHKaIn Mqa' — Touka 7 He MosyyeHa.

Jnst Toro 4ToOBI MOJYYUTH TOYKY 7 B ABYX IOCIEIHHUX CIy4asx,
HEOOXO0/IMMO MTOBTOPHUTH IIOCTPOCHUS, BHECS CIICIYIOIINE U3MEHEHHUS:

— HE3HAYUTENBHO ygenuuumos M(l,);

— HE3HAYMTENBHO ymenviuumes My(ly).

Otpe3ok 5-7 B Macmrabe CONpPOTHUBICHHH AaET CONPOTHBIIECHHUE
BTOPOH CeKUuH pe3ucTopa. Jlamplie ABUratellb NPOJOJDKAeT pa3ber mo
€CTECTBCHHOW MEXaHHYECKON XapaKTepHCTHKE M JOCTHraeT paboueit
TOYKH 0.
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Macmrab as conporusiaeHus, OM/MM, paBeH 1, =

kS
7a’’

rme 7@’ — OTpe30K MpPAMOM, COOTBETCTBYIOLIMIA COTPOTHBICHHIO
saxops R;.

ITpn anHamuTHYecKOM pacdére HEOOXOAWMO IOMHHUTBH, YTO HUHCIIO
MyCKOBBIX CTYIEHEHW YCKOpEHHs AJIS JBUTATENCH Maloil MOITHOCTH (10
10 xBt) paBHO 1-2, nns pBurarenei cpearerr momrHocTH (10 50 kBT) —
2-3, a juia aurateneii 00bIiieii MomuocT — 3—4.

Ecnu yncio cTyneHel HEM3BECTHO, TO €r0 MOXKHO ONPENETUTH 10
¢hopmyne

U

H

lg
Rs{ Il
m=——>2=, (33)
Iga
rie M — 4UCIIo CTyNEHENW MyCKOBOTO PE3UCTOPA;
|| — MakcHMaNbHBII TyCKOBOM TOK 3JIEKTPOABUTATEIIS;

A= L OTHOIIIEHHE MaKCUMAJIbHOTO ITyCKOBOTO TOKa K Mepe-
2
KIIFOYAIOIIEMY.

Ecau m nonyuaercs ApoOHBIM, TO u3MeHAOT | mmn |, Takum 06-
pa3oM, YTOOBI MOMYYMIIOCh LleJIoe uucao. Eciu uncio cTyneneit pe3ucro-
pa U3BECTHO, TO OTHOIIEHHE A MOXKHO OIPENEIUTH O (hOpMyIIam:

I7Is pexuMa paboTsl C PEeAKHMMH MyCKaMH HCIIONb3YeTcs 3HAauCHHe
HOMHHAJIBHOTO TOKa IBUTaTens |,

; (34)

JUIsL HampsHKEHHO pPabOTarOLIMX HPHBOJIOB C OOJBINMM YHCIOM
BKJIIOYCHHI B 4ac UCHOJB3yeTCsl 3HaYEHHE MaKCHMaJbHOrO TOKa |; mpu
mycKe

U
A =ml—n (35)
Rs{ I1
ConpoTUBJICHAS OTAEIBHEIX CTYIICHEH ONPENENIOT CJIEAYIOIIHM
U R R
obpazom: Ry =—H: Ry=-L: Ry=-—2 yrj.
P 1 I]_ 2 1 3 p)
ConpoTUBJICHHAE CEKIIMIi ITyCKOBOIO PEOCTaTa PABHO
U, 4A-1
rlZRl—RZZ_H‘_; (36)
I, A
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U, 1-1

r2—R2 R3 :T 7, (37)
u, 1-1
_R—Riy=—m. A1 (38)
1+ Il /'ill

ITPUMEPBI PEIIIEHHUA 347149

3agaua 3-0-1. ['paduueckn onpenenuTs BEIMYUHBI ITyCKOBBIX CO-
NPOTUBJIEHUH I IBUrartess MOCTOSHHOTO TOKAa C NapajlleJbHbIM BO3-
Oyxknenuem tuna I1-71 ¢ HOMUHANBHBIMM JaHHBIMH: Py, =11 kBT,
Uuom =220B, I =62 A, Ny = 1000 06/MuH, Ry =0,33 Om.

Ilpy mnycke jBuratens BelMYMHA MOMEHTa Konebiercs OT
My =25M o 10 My =15M ., .

[Ipu perieHny 3TOW 3aga4yd CYUTATh, YTO TOK SIKOPS PaBEH TOKY
nBuTatens (mpeHeOpedb TOKOM BO30YXKICHHs), MOMEHT Ha Baly paBeH
9JICKTPOMAarHUTHOMY MOMEHTY IBHraTens (IpeHeOpedyb MOMEHTOM IIO-
Tepb BPAIICHNU).

Pemenne. HomMuHaneHbIii MOMEHT paBeH

My, =955 00m _ g 5511000 90505 1.y,
Mo 1000
CKOpOCTB HNACAJIBHOI'O X0JIOCTOI'O X04a COCTaBJISACT
o =Ny — 21— 1000 —222 1100 o6/,
U,— IR, 220-62-0,33

3Ha4YeHNsT MAKCUMaJIbHOTO MOMEHTa U MOMEHTA MepeKITI0UeHUS:

My =25M,,, =25-105,05=262,625 H-m;

My =15M .\ =15-105,05=157,575 H-m.

Ilo ecTecTBEHHO MEXaHMYECKON XapaKTEPUCTUKE U HAMIECHHBIM
3HauYeHWsIM My U M) CTpOMM ITyCKOBYIO THArpaMMYy.

ITocnenyromue UCKYCCTBEHHBIE XapaKTEPUCTUKU IIPOBOAMM, HAYU-
Hasl ¢ HWKHEH, MPOXOIAIIeH dyepe3 TOUKy O, 3aTeM depe3 TOUYKY & | T.J.,
KaK IMOKa3aHo Ha pUCyHKe 17.

OTpe3kn Ha JUHUHA @0 COOTBETCTBYIOT BEIMYHWHAM ITyCKOBBIX CO-
NPOTHBIICHWH B OmpeAenéHHOM MacmTabe. [l ompeneneHuss 3TOro
MacmTaba HaXOIUM CONPOTHBICHHE BCEH SKOPHOW ILENH B IOJO0KECHUH,
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COOTBETCTBYIOILIEM PEOCTaTHOM XapaKTepUCTUKE, KOTOpas MPOXOIUT de-
pe3 TouKy 0

= Yuow = Yson = 220 =142 Om.
I 25l0n  2,5-62
Takum o6pa3om, MacmITad COMPOTHBIICHIH COCTABIII
_R_142

= =0,0258 Om/MMm.
ao 5

ITyckoBble conpoTuBieHusl R U1 MONOXKEHUH peocrara oIpese-
JISFOT 10 BEJTMYUHAM OTPE3KOB 08, 062, 00:

Ry =601 =43-0,0258 =111 Owm;

Ryp =624=21-0,0258 =0,54 Owm;

R, =661 =8-0,0258 =0,206 Om.

n,
1200
n(ﬁ . a

I 000 n“ \
o

8001

6001

400 4

200 +

l | l l NS .
T i I ] o
50 100 150 200 250 300

H 2 M
Pucynox 17 — ITyckoBas nuarpamma asuratens I1-71

3amaua 3-0-2. ['py3oBast neOEaKa MPUBOIAUTCSA B JBIKCHHC IBUTATE-
JIeM TMOCTOsTHHOro Toka [1-81 ¢ HOMHHANBHBIMHU JaHHBIMHU: P,.= 32 kBT,

Upow =220 B, 1,0, =170 A, N, = 1500 o6/amum, R, =0,067 Om, max-

CUMAJILHBIA MOMEHT M a5 = 2,2M o\, . ITyck mponsBoautcs B 4 cTyneHu.

HOM
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Omnpenenuts BENUYHUHBI ITyCKOBBIX CONPOTUBIICHHUH, MOIHOE CONPO-
THUBJICHHE ITyCKOBOTO PEOCTaTA.
Pemenne. HomuHaneHOE CONPOTUBIIEHUE IKOPSI PABHO

Rygy =i — 220 159 0y,
loy 170

I[H}I HaXOXACHNUSA OTHOLICHUS MaKCUMAJIbHOI'O MOMEHTAa K MOMEHTY
TMEPEKITIOYCHUSA BOCIIOJIB3YEMCS COOTHOMICHUEM

- Y :\/ 0,069 _172.
RuoyMmax  \1,29-2,2

COHpOTI/IBHEHI/Ie HKOpHOI7I LCIH Ha OTACJIbHBIX CTYNICHAX IIYCKOBOI'O
pcocTaTa paBHO:

R, =R,4=0,067-172=0115 Owm;

Ry = RiA=0115-1,72=0198 O;

Ry =Ry4=0198-1,72=0,34 Om;

Ry =Ry4 =0,34-172=0,585 Owm.

COHpOTI/IBJ'IeHI/Iﬂ CTyHeHeﬁ ITYCKOBOI'O peocCTaTa COCTABIIAOT
f =Ry —Ry =0585-0,34 = 0,245 Owm;

r, =Ry —R, =0,34-0,198=0142 Owm;

fy =R, —R; =0198—-0,115=0,083 Om;

ry =R, —R, =0,115-0,067 = 0,048 Owm.

TTomHOE COIIPOTUBJICHUC ITYCKOBOI'O peOoCTaTa paBHO
r, =Ry —R, =0,585-0,067 = 0,518 Om.

347JAYH

3apaua 3-1. Komnpeccop mMeeT 3IeKTPOABUTATENb ITOCTOSHHOTO
TOKAa C MapaulelbHBIM BO30YXXJICHHEM C HOMHHAJIBHBIMH JIAaHHBIMU:
Piow =32 xBr, U,,, =220 B, R;=0,095 Om, |, =170 A,

Nyou = 1500 06/MuH, 7 =86%. PaccunTaTh KONHMYECTBO CTYNEHEH M

HO

BEJIMYMHBI MYCKOBBIX COMpPOTHUBJICHUIA BO BCEX IMOJOXKEHUSIX peocTaTta,
€CIIM TIPH IIyCKe MOMEHT JJIEKTPOABUraTeNs u3aMensercs or My =2M

Jo Mo, =125M,

HOM *

HOM

3amaua 3-2. BeiOpaTh BeJMUUHY COINPOTHBIIEHHS IYCKOBOTO PEo-
cTaTa MpH MyCcKe B OJHY CTYICHb M ONPENeINTh HAYaJIbHBIN ITyCKOBOM
TOK JIJIsl IBUTATENS TIOCTOSTHHOTO TOKA C HapayielbHBIM BO30YKICHNEM C

HOMHUHAJBHBIMU NaHHbIMU: P, =4,2 kBt, U =110 B, R, =0,222

HOM HOM
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OM, lyon =489 A, Nyoy =750 00/MMH, IIpH YCIIOBUM, YTO ITyCKOBOMH

moment M =18M

nyex (cautate KO3PPHUINEHT CAMOMHIYKINHU KO-

HOM
Psl paBHBIM HYJIIO.)

3anaua 3-3. OmpeneniTs BeIWYMHY ITyCKOBOTO TOKA JBUTATENeH TO-
CTOSIHHOTO TOKa C TapauleJbHbIM BO30YXKIEHHEM MNPH IyCKe HaIpsMYIo,
ecmu P, =0,7 xBt, U =658, | =13 A, n = 1000 06/MmuH.
HapucoBaTh MeXaHIYECKHE XapaKTEPUCTHKH (€CTECTBCHHYIO U ITyCKOBYIO).

3agaua 3-4. OnpenenuTh BENWYHHY COMPOTHBICHHUA T00ABOYHOTO
peocTara IpH IIycKe ABUTATEJIs IOCTOSHHOTO TOKA C Iapajlie]bHBIM BO3-
Oy’KIeHUEM B OJHY CTYNEHb ( Py, =35 kBt, Uy, =440 B, 1, =85
A, Nyoy = 1500 06/mun), ecnmu Mo =2,2M o, M, =200 H-m. [lo

KaKo# CKOPOCTH Pa3TOHMUTCS JBUTaTeb HA 3TOH XapaKTepHCTUKE?
3agaua 3-5. Paccuurarhs BENHYMHY CONPOTHBIEHHSA T00aBOYHOTO

peocTaTa B LENH SKOPS JBHTATENs ITOCTOSHHOTO TOKA C MapauIeNbHBIM

Bo3OyxkneHneM ( Py, =42 kBT, U =440 B, 1, =100 A, Ny, =

=1450 o6/muH, Ay, =2,7) Opu Mycke B OXHY CTYIEHb, YTOOBI MAaKCH-

HOM HOM HOM

HOM

HOM HO!

MaJIbHBIH ITyCKOBOH MOMEHT HE IPEBHIIAT JOITyCTHMOTO 3HAUEHHS.
3angauya 3-6. Kaxoe 3HaueHwme Toka IIpH Iycke OyzmeT MOTpeOIATH

IBUTATeNlb MOCTOSHHOTO TOKAa C IApPaJUIETBHBIM  BO30Y)KIEHHEM

(Pyom =55 ¥Bt1, Uy, =220 B, 1,5, =260 A, ny,, =970 o6/MuH,

Ayom =2.,2), eclu B LeIb SIKOPs BKIIOYEH 100aBOYHBIN PEOCTaT ¢ COIpO-

H

THBJIEHHEM R s =2,2 OM. IIpOBEPHTE MyCKOBOH TOK IO MEPETPY30YHOM

CITOCOOHOCTH.
3anaua 3-7. MoXHO JI1 3alTyCTUTh JABUTATENbh MOCTOSHHOTO TOKA C
napajuielibHbiM  Bo30yxaenuem (P, =34 kBr, U =440 B,

HOM
liow =80 A, Ny = 1450 06/MuH, Ay, =2,4) IpA MOMEHTE COIPOTHB-
nenus M, =1,5M

HOM 2

HOM

€CIIM B LIeTb SKOPs BKIFOUEH JI00aBOUHBII peocTaTt
5,2 Om?

3amauya 3-8. Paccuurars HEOOXOIUMOE YKCIO IYCKOBBIX CTyIIEHEH
peocTrara, qT00BI IIYCTUTH ABUTATECIIb IMOCTOAHHOI'O TOKa C IapauICJIbHBIM
Bo30OyxaeHueM ( Py, =70 xBt, U =440 B, I, =170 A,

HOM
=2800 o6/mun, M, =21M ., ), paboTaromuii B HOMUHAILHOM

¢ conporusnenueM R =

HOM HO!

nHOM
pexume.

3agaua 3-9. Paccuurarh 4MCiIO MyCKOBBIX CTYIEHEH peocrara, YToObl
MYCTHTh JABUTraTeib IOCTOSHHOIO TOKa C TNapauielbHBIM BO30YKICHUEM
(Pyow =16 ¥Br, U, =220 B, 1., =80 A, n,, =2800 ob6/Mmum,

HOM HO!
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M on =19M 1 ), pabotarommii ¢ momentom M, =62 H-m. [lo kaxon
CKOPOCTH Pa3TOHHTCS JBHTaTelb Ha €CTECTBEHHOI MEXaHMYECKOH XapaKTe-
puctuke?

3agauya 3-10. PaccuntaTh 9ncino ¥ BETUYMHY ITyCKOBBIX CTYICHEH
peocrara Iyl ycKa JBHTaTeNs OCTOSHHOTO TOKA ¢ MapajlIelbHBIM BO3-
OyxkaenueM ( Py, =24 kBt, U, =220 B, 1, =120 A, n,,,, =1450
o0/muH, M., =2,2M,,, ), pabotaromero ¢ MomentoM M, =120 H-m.
OrmpenesuTs CKOPOCTh JBUIATENS MIPU IEPEKITIOUCHUH Ha KaKIOU CTyIie-
HH.

3agaua 3-11. Paccunrate 4nCIi0O W BETMYMHY ITyCKOBBIX CTYIICHEH
peocrarta Uil IIycKa IBHraTellsl IOCTOSHHOIO ToKa ( Pyy, =24 kBT,

Usow =220 B, Loy =120 A, Ny, = 1450 o6/un, Mg, =22M,,),

paboratomero ¢ MomeHToM M =165 H-m. [lo Kako# cKOpocTH pa3roHUT-

HOM HOM HOM

Csl ABUTATEJIb Ha MOJIHOM ITYCKOBOM COIPOTHBIICHHH B LIETIH SIKOPSI?

3agaua 3-12. OmpenenuTbh BENWYMHY ITyCKOBBIX COIPOTHBIICHUIT
IIyCKOBOTO Pe0cTaTa JBUraTesIs OCTOSHHOIO TOKA ¢ MapajenbHbIM BO3-
oyxneHueM ( Py, =41 kBt, U, =440 B, 1, =100 A, n,,,, =2750
00/MuH, Mpax=18M ), ecu M. =0,75M a YMCIIO ITyCKOBBIX
cTyneHei npuHATo M = 6. Onpenenure CKOPOCTh ABUraTeNs Ha KaXKJOH
[EPEKIIF0YaEMOH CTYIICHHU.

3amaua 3-13. Omnpenenure BeNMYMHY ITYCKOBBIX COINPOTHBICHHN
IIyCKOBOTO PEOCTaTa JIBUTaTellsl HOCTOSHHOTO TOKAa C HE3aBUCHUMBIM BO3-
oyxnenueM ( Py, =45 kBt, U, =220 B, 1o, =215 A, ny,,, = 2800

00/MuH, M, =2M ), €CIIM YACIIO ITyCKOBBIX CTyHeHel m = 5.

HOM >

HOM H

3amaua 3-14. CkoabKO CTYIEHEH MyCKOBOrO peocTara MOHaI00HTCs,
‘ITO6I)I 3allyCTUTh ABUTATCJIb MMOCTOAHHOI'O TOKa C HE3aBUCHUMbBIM B036y)K-
aenueM ( Pyoy, =45 kBt, U, =220 B, |l =215 A, ng,, =2800
ob/mun, M., =2M,, ) npu Harpyske M =M, =0,2M

pom U TIPH

M. =12M 7 Onpenenuts, K0 KaKOil CKOPOCTH OyHeT pasTOHSTHCS

JIBUTATENb HA KAX/0H CTyIICHH.
3amaua 3-15. [Ipousoiinér am 3amyck ABUraTess IOCTOSTHHOTO TOKa
C mnapamienbHbIM Bo30yxkaeHHeM ( Pyoy, =1,5 kBt, Uy, =220 B,

liow =8 A, @yoy =100 pan/c), ecmu M =1,3M a B LIENb SKOPs
BBeNEHO Ry s =4,6 Om?

HOM

HOM >

3amaua 3-16. PaccunraTh 4MCIIO M BENUMYMHY IYCKOBBIX CTyIEHEH
peocraTa JBHUraTtelisi MOCTOSIHHOIO TOKa C HE3aBUCHMBIM BO30YKACHHEM
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(Pyoy =16 kBt, U, =220 B, 1,0, =75 A, Ny, =750 06/mMuH,
M 1o =2,2M 4y ), €CTTH IBUTATENb PAGOTAET C MOMEHTOM CONPOTHUBIIE-
g M =140 H-m.

3agaua 3-17. J{ins aBuraTens MOCTOSHHOTO TOKA C HE3aBUCHMBIM BO3-

OyxnenueM Tuma 2IIA-132 ¢ HOMHMHAIBHBIMH JaHHBIMH P, =7 KBT,

U HOM
HHE ITyCKOBOTO PEOCTaTa, KOTOPBIN 00ECTICYNT OrPaHUICHUE TOKA IIPH ITyCKe

noypoensa I, =25l .

HOM HO!

=440 B, n,.,, =83%, N, = 2240 06/MHUH ONpeeNUTs CONPOTHBIIE-



4 OITPEJEJIEHUE TAPAMETPOB TPEX(D1§3Hle
ACHUHXPOHHBIX 3JIEKTPOJABUI'ATEJIEN

Ha npakTuke 171 HOCTPOEHHs MEXaHHYECKHUX XapaKTEPUCTHK U OTI-
pesleneHnsl BaKHEHIINX MapaMeTpOB aCHHXPOHHBIX JBHraTeNel mpume-
HAIOTCSl PacuérThl 1O NMACHOPTHBIM JaHHBIM. B 3THX clydasx JOMKHBI
OBITb U3BECTHBI P U Liom s N

HOM ! HOM cos gDHOM 1 nHOM '
VYpaBHEHHE MEXaHWIECKOH XapaKTEPUCTHUKH aCHHXPOHHOTO JBUTA-

HOM !

TCIIA
M- 2M  (1+qsy) ; (30)
S Sy
—+ X +20s,
< S
Ui
M:ﬂ7 (40)
S S
7_1'_7
S¢S

rae M, — MakCUMaJbHbIII MOMEHT, pa3BUBAEMbIN IBUTATEIIEM;
M — 3HaueHue MOMEHTA JBUTATENs IPU CKOJIbKEHUH S;

I .
q= —]; — YUYHUTBIBACT NMAaJCHUEC HAIIPAKCHUA B CTATOPHOU LICTIH;

r
Il — aKTHBHOE CONPOTHBIECHUE OOMOTKH CTAaTOPA;
I} — COIPOTHUBJICHUE POTOPA, MPUBEAEHHOE K CTATOPY;
Sy — MaKCHMaJlbHOE CKOJIbKEHHE, IIPH KOTOPOM JBHIATENb Pas3-
BUBAeT MaKCUMaJIbHBIH MOMEHT M.
MexaHnueckasi XapaKTepUCTHKa CTPOUTCA Ui pabodel 9acTu 1o
JIBYM TOYKaM:

f
—mnepBasi touka: M =0; n=n; = ﬂ ’

rae f — gactora nuraromero Toka, I'i;
P — YHCJIO Map TOJIFOCOB OOMOTKH CTaTopa;
Ny — CHHXPOHHas 4acTOTa BpaIIeHHUs, 00/MHH;

= 9,55P“ﬂ .
HOM
Hanee, 3anaBasick ckoibxeHueM S ot 0 1o 1, mo popmynam (39) mim
(40) cTpouTcs MexaHUUYEeCKasi XapaKTEPUCTHKA JBUTATEIS.
MakcumasbHOE CKOJIBXEHUE MOXHO ONPEeIIHUTh:
1) mo mapameTpaM MAIIHHBI

— BTOpasi Touka: N=nNy, ; M =M
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,
So=t—2 (41)
r12 +(x + %5 )2
I1e X; — MHAYKTUBHOE COIPOTHUBIEHHE OOMOTKU CTaTOPA;
x'2 — HWHAYKTUBHOC CONPOTHUBJICHUC 00MOTKHU poTopa, npuBe-
JIEHHOE K CTaTopYy;
2) 10 ynpoIIEHHOMY COOTHOILICHHIO

Sk = SSyom » (42)
n—n
IIE Syop = 1M — HOMHHAIBHOE CKOIbIKEHHE;
M
3) o npubnmkEHHOM Ppopmye

Sk = Shom (i + \/E) , (43)

K _ nmeperpy3ounas crocoGHOCTL ABUraTess (IPUHU-

roe A=
HOM
MAaeTCsI 10 TAaCIOPTY HIIH KaTajory).

IIPUMEPBI PEIIIEHUA 34/TAY9

3amaua 4-0-1. /{ns acMHXpOHHOrO ABUTATENs C (ha3HBIM POTOPOM
CO CIeNyIOIMMH HOMUHAIBHBIMU JaHHBIMH: Py, =125 kBr,
M max
Ngon = 985 00/MuH, Ny =600 06/MuH, A =—"-==34 paccuutaTh U
HOM
MOCTPOUTH MEXAHMYECKYI0 XapaKTEPUCTHKY B IBUIaTEIFHOM PEKHME.
ITorepsmu BpareHus npeHeOpedb.
Pemenune. HoMuHaNbHBIM MOMEHT paBeH

M pom =955 Puow _ 9,55 1255;500 =2040,6 H-m.

HOM
HoMuHanbHOE CKOJIBKEHHE COCTABIISET

Ng —Nyoy _ 600—585
no 600

MakcuManbHbli MOMEHT PAaBEH

Mpax =AM o =3,4-2040,6 = 6938 H-m.

Kpurndeckoe cKonbkeHHE COCTABISAET

S, = sHOM(/l +V A2 —1) = 0,025.(3,4+ V3,42 —1] =0,167.

SHOM -

=0,025.
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JanpHeimmii pacyéT MOMEHTa NPOBEEM I10 YIPOIIEHHOH hopMyIie
Kiocca, 3agaBasich MpOU3BOJIBHBIMU 3HAYEHUSAMH S,

— 2M max
S S
> Lk
S¢ S
Pesynbratel pacuéra cBenéM B TabmUIy 3.

Tabnmma 3 — Pe3ynpraTsl pacdéra MeXaHHYECKONH XapaKTePUCTUKU
ACHHXPOHHOTO 3JICKTPOABHUIATEIS

s S Sk S + Sk M n
Sk S S¢ S

0 0 o0 o0 0 600
0,025 0,15 6,68 6,83 2031,6 585
0,1 0,6 1,67 2,27 6112,78 540
0,167 1 1 2 6938 500
0,2 1,2 0,835 2,035 6818,67 480
0,3 1,8 0,557 2,357 5887,1 420
0,4 2,4 0,418 2,818 4924,1 360
0,5 2,99 0,334 3,324 41745 300
0,6 3,59 0,279 3,869 3586,5 240
0,7 4,19 0,239 4,429 3133 180
0,8 4,79 0,209 4,999 2775,2 120
0,9 5,39 0,185 5,675 2489 60

1 5,99 0,167 6,157 2253,7 0

[To nanHBIM TaOIUIEI 3 TOCTPOMM MEXaHWYECKYIO XapaKTEPUCTHKY
n=f (M ), KOTOpast Ipe/ICTaBJIeHa Ha prcyHKe 18.

“"' /1 00/MuH
01 600 —pmems .
OM
(TR .1 W PO i
400 E
300 i
200+ 5
100+ Moy | !
I | I | | | L My
0 i f n i | i = 1 He
1000 2000 3000 4000 5000 6000 7000 M, HM

Pucynok 18 — MexaHuueckast XapakTepHCTUKA aCHHXPOHHOTO
JIBUTATEIIS
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3agaua 4-0-2. [{ng npuBoxa mogBEMHOTO MEXaHU3MA TIPHHSAT HIIEK-

TPOJBUTATENb CO CIEAYIOUMMH HOMHHAJIBHBIMHU JaHHBIMH: P, =60

kBTt npu I1B = 25%, n,,,, = 577 06/mun, ng =600 06/MuH, Uy~ 380 B,

M
liowy =600 A, A=—MX _2 g,

HOM
OmnpenenuTs CKOPOCTb NIEKTPOJBUraTeNs N HPH MOMEHTE COIPO-

tuBieHns M= 500 H-m; BemmumHBl 106aBOYHBIX COMPOTHUBIICHUNA B IETIH
poropa mpu MomeHte M, = 850 H-M u ckopocTsx N, =440 o6/mumH,

N3 =525 00/MUH; CONMPOTUBICHHUA B LEIH POTOpA, €CIIH ABUraTeNb pabo-
TaeT B TCHEPATOPHOM PEKHME CO CKOpOCThI0 Ny =700 00/MuH U B pexumMe
NPOTUBOBKIIOYEHUS CO CKOPOCTBIO Ng = 150 06/MuH.

Pemenne. HoMuHaneHbIi MOMEHT paBeH

M yom =9,55 Fuow = 9155% =933 H-m.

nHOM
HomuHanbHOE CKOJIBKEHHE COCTABIISICT

Ny —Nyoy _ 600—577
np 600

MakcruManbHbIE MOMEHT PaBEH

M max =AM on =2,9-933=2705,7 H-m.

KpI/ITI/I‘IeCKoe CKOJIBKC€HHE COCTABJISICT
S, = sHOM(/l +V A2 —1) = 0,0383(2,9 +4/2,9 —1) =0,215.

CkonpxeHue mpu 3agaHHoM Momente M; = 500 H-M onpenenum mo
ynpowménnoit popmyne Kiocca, cunras MEXaHHYECKYIO XapaKTEPHCTHKY
JBUTATEIS B pabodell yactu muHEHHOH. [Tomryanm

M _ 038329 _ 0,005
933

=0,0383.

Stom =

S$1 = Shom
HOM

Ckopoctb nipu 3aianHoM MmoMenTe M;=500 H-m paBHa
n, = ng(1—s;)=600-(1-0,0205)=587,7 06/muH.
ConpoTHBIIEHHE POTOpa UIEKTPOIBHUIaTENs ONpPENeInM M3 BbIpa-
KCHUA
2
Mo ionp R2 = Miyjon @0Soy -
Pemast 3170 ypaBHEHHE OTHOCUTENBHO Ry momyunm

44



R - M08 _ 2706M,, 8,0, _ 2-314-600-933-0,0383
Poml? 60m,12 60-3-160°
=0,0584 Om.
CKONIbXKEHUS IIpU CKOPOCTAX Ny 1 N3 COOTBETCTBEHHO PaBHBI:
5, = Ng —Ny _ 600 —440 =0,267,
Ny 600
53 = Ng —N3 _ 600-525 _ 0’125 .
No 600

Ckob)xeHHe Ha €CTeCTBEHHOH XapaKTepUCTHKe IPH MOMeHTe M, = =
850 H-m onpenenuM no yxe UCHOJIb30BAHHOMY PaHee BBIPAXKEHUIO
850

Mz 0038330 _ 00349
HOM 933

ComnpotuBnenue 106aBOYHOTO peocTara, BKIOYEHHOTO MOCIE0Ba-
TEJIBHO B KXY (pasy OOMOTKH pPOTOpa i MOJIydeHHsS CKOPOCTH Ny,
OIIPEIeTIMM M3 CIIEAYIOIIETO COOTHOIICHHUSI:

s,  Ro+Ryes1

Se2 = Shom

Se2 Ry
OTKyJa
Rios1 = R2 (5—2 —1J = 0,0584( 0.267 —1j =0,388 Om.
Se2 0,0349

HobaBouHoe compoTUBIEHHE R; .5, BKIIOYEHHOE B KAKIYIO JIH-
HHIO OOMOTKH POTOpa, HEOOXOAUMO IS TIOJTYYESHHUSI CKOPOCTH Ny,
s 0125
Ryos2 = Ro| —-—1|=0,0584 —1|=0151 Om.
Se2 0,0349

CkonbxeHHsd B TOPMO3HOM pexumMe ipu momente M;= 500 H-m
_Ng—ng 600-700

S4 =-0166,
No 600

s =Mo" _ 600—(~150) 105
o 600 ’

)_IJ'IH TMOJIYUCHUS 3TUX CKOJIbKEHHUH COIIPOTUBJICHHA B LECIIU POTOpa
JOJIDKHBI OBITH PaBHBI:
B I'€HCPATOPHOM PEIKUME
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s, 0166
R =R, >4 0058422 _ (473 Oum:
n06 =27 0,0205 M

l b
B pe)KI/IMe HpOTI/IBOBKJHOIIeHI/I}I
S
Roo5 = Ry 5 =0,0584 22 _356 Ow.
$1 0,0205

ITocTporM MexaHMYECKHe XapaKTePHCTHUKH. Pe3yibraTsl mpeacTas-
JICHBI Ha pUCyHKe 19.

A1, 00/MuH

~
\

M,
500 1000 1500 2000 2500 3000
— -150

Pucynok 19 — Mexanuueckue XapakTepUCTUKUA aCUHXPOHHOTO
JIBUTATEIS TIPH BKIFOUCHHH B IIETIh POTOPA JOOABOYHBIX
PEryIupOBOUYHBIX PEOCTATOB:

1 — ecTecTBeHHas MeXaHMYECKasi XapaKTEPUCTHKA; 2 — UCKYCCTBEHHAs Me-
XaHUYeCKas XapaKTepUCTUKA IPH BKIIOYEHUH B LIElb POTOPA PeocTaTra COMpO-
tusnenreM 0,151 Om; 3 — nMCKyccTBEHHash MeXaHUUYECKas XapaKTepHCTHKa HpH
BKJIIOYEHHHU B LIeIb poTopa peocrara comnpotusienneM 0,388 Om; 4 — uckycer-
BCHHAasA MEXaHMYCCKas XapaKTCPHUCTHUKa TOPMOXKCHUSA INMPOTHBOBKIIOYCHUEM IIPU
BKJIFOUEHHH B LIETIb POTOPa peocTaTa conpoTuBieHueM 3,56 OM; 5 — HCKyCCTBEH-
Hasg MEXaHWYEeCKas XapaKTepPUCTHKA PEKyIEepaTHBHOTO TOPMOXKEHHS IPH BKIFO-
YEeHHH B LIeNlb POTOpa peocrara conporusieHneM 0,473 Om.
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3agaua 4-0-3. [TopmHEEBO#l KOMIIpeccop MPUBOIUTCS BO BPALICHUE
ACHHXPOHHBIM JIBHTAaTENEM C KOPOTKO3aMKHYTBIM poTOpoM THma AO2-
82-6 co crnemyloMMH HOMHUHAIBHBIMH JaHHbIMM: P =40 kBT,

—76,8 A, N, =980 o6/mm, A=lws _5og,

HOM

U, =380 B, I

H

ZL[ 'CK In CK
A =35 =18, K = 25265, 7, =90%, cosg,, =087,

HOM HOM

Siow =0,02, cosg, ., =0,45. DnexrposBurartens MycKaercst OT CETH

OrpaHHYEHHONH MOIIHOCTH C MOMeHToM Harpyskn M =0,6M, . Pac-
CUHTATh aKTUBHBIEC CONPOTHUBIICHHS B JIMHUSAX CTaTOpa A MAaKCHMAJbHO-
TO OTPaHUYEHHsS yCKOBOT'O TOKA NEKTPOABUraTENs.

Pemenue. JlomycTuMblii KOI(GHUIMEHT CHUKEHHS HaIpsKSHUs
Ha 3KUMax JBUTaTeNs

0,6M fOG o2
= mew (27 — /0,4 =0,633.
ﬂhUM 1,5

HOM
IlomHoC COIIPOTUBJICHUC KOPOTKOT'O 3aMbIKaHU 00MOTKH cTraropa

i 380 =0,44 Owm.

Z.. = =
“ Bk, /3-6,5-76,8
AKTHUBHOE U HWHAYKTUBHOC COIIPOTHUBJICHUA
Ris = 23 €0S @3 =0,44-0,45=0,198 Owm;
Xy =y 25 — R, =4/0,442 ~0,1987 = 0,393 Om.
TTosHOE akTHUBHOE COIIPOTUBJICHUC IIPU ITYCKC
22 0,44
Fz = —Jii ——.xz = ——l————
mee gt T [o, 633
I[063B0‘{H06 COIIPOTUBJICHUC B Ka)K,Z[Oﬁ JIMHUHU CTAaTOpa

R = Rnch - RK3 = O, 575—0,198 = O, 377 Om.

100

2
j -0,393% =0,575 Om.

34JJAYH

3agaya 4-1. OnpenenuTs BelIUUMHY JOOABOYHOIO COIPOTHBIICHUS,
KOTOpPOE HEOOXOAMMO BKJIIOYUTH B LEIb POTOPA ACHHXPOHHOTO JBUTaTEIs
CO CIEAYIOIMMHI HOMHHAJIbHBIMU JaHHbIMH: P = 3.5 kBT, N, =910

06/MuH, Ng = 1000 06/MuH, Uyey= 380 B, Eyyp =204 B, |0 =12,2

HOM.
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A, ecii OH JI0JKEH paboTaTh ¢ MOMEHTOM conpoTusieHus M, =32 H-m
npu ckopoctH 610 06/MuH.

3anaua 4-2. ACHHXPOHHBIH 2JIEKTPOIBUTATENG C (pasHBIM POTOPOM CO CIIe-
JYIOIMI HOMUHAIBHBIMH JAHHBIMU: Py, = 22,5 KBT, Ny, = 1460 00/MuH,

Ng = 1500 06/, U, =380 B, E,2 =190 B, Ry = 02 Om, Ry =0,06 Om,

A= Mmax = 2 TPHBOJMT B JICHCTBHE JKECTKO C HUM COEMHEHHBIN LIEHTPOOEK-
HOM

HbIII BEHTWIATOP. MeXaHnyeckas: XapakTepUCTHKa BEHTIITOpA 3a1aHa ypaBHEHH-

em M, =12+53-10°n* H-m. C KaKoii ckopocTsio Ny GyzieT paGoTaTh BeHTHIs-

TOp Ha €CTECTBEHHOM XapaKTePUCTHKE AIEKTPOABUTaTEI sl X KAKOE HY>KHO BKITFOUHTH

T00aBOYHOE CONPOTHBICHNE R .5 B LEMb POTOPa, UTO0BI CKOPOCTH BPAIICHH

BeHTHIIITOpa ObLTa Ny = 1100 06/MIH?

3agaua 4-3. DiekTpoABHUraTeb HACOCA MYyCKACTCSA OT CETH Mepe-
MECHHOI'O TOKa OrpaHPI‘IeHHOfI MOIIHOCTH. HomunanbHbIE JaHHbIC aCUH-
XPOHHOTO AJIEKTPOJBHUIaTeNIi C KOPOTKO3aMKHYTBIM DPOTOPOM THIIA
4A225M4V3: P =55 kBr, U, =380 B, n  =1480 o06/mu~n,

HOM H He

Tyck T
HOM HOM HOM

M M |
A=ltwe _p5 g =B 13 K =DX_7 5 =0250%,
M M

c0s®,,, =0,9, cosy,  =0,4. Onpenennts BeIMYMHY IYCKOBOIO aK-

THBHOTO COTPOTHBIICHHUS B IIEMH CTATOPa, BKIIOYEHHOTO BO BCE JIMHUH,
KOTOpOe OBl CHIKAJIO ITyCKOBOM TOK Ha 30%.

3agaua 4-4. OnpenenuTs BEIUUHUHY ITyCKOBOTO aKTMBHOTO COIPO-
THBJICHUS B IENIH CTATOPA, BKIIFOUYEHHOTO BO BCE JIMHUH, JJIS DJICKTPOIBH-
rarens tuma RALOOL6 co cremyromuMu HOMUHAIBHBIMH JTaHHBIMU:
P . =15 xBt, U_,=380 B, n

HOM HOM

=925 006/MuH, A= M =21,
M

HOM

M I
zﬂym:M;“uz, kT:I”—”“=4,5, Now =16%, cosg, . =0,76,

COS @,y =0,5. IlyckoBOoe aKTHBHOE COMPOTHUBIICHHUE IODKHO CHHU3UTH

MyCKOBOM MOMeHT Ha 30%.

3apaua 4-5. OnpeznenuTh HEOOXOANMOE CONPOTHUBIICHUE PEAKTOPA,
obecrneunBaromiero ocrarounoe Hampspkenne 0,8 U, pu Hemocpeact-
BeHHOM mycke nsuratens cepuul AT/I4 oT ceTn orpaHMYEHHON MOIIHO-
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cru. Homunansuele nansele apuratens: P =500 xBr, U, =10000

H

|
B, I, =565 A, k, :%:5,1, cos@p, =0,4.
HOM
3agaua 4-6. Mexanu3M IPUBOIUTCS BO BpAaIlleHHE DJICKTPOJIBUTA-
teneM Trmna 4AK160M6Y3 co crenyronmMu HOMAHAIBHBIMA JTaHHBIMU:

P.ow =10 xBt, s_ =45 %, ng=1000 o6/mun, U,.,=380 B,

HOM HO!

HOM

o2 =20 A, A= Mmax =3,8. Kakoe 1OMOIHUTENRHOE COMPOTUBIEHHE

HOM
HEOOXOIMMO BKIIOYHUTH B OOMOTKY poTOpa, 4YTOOBI TP Harpyske
0,7-My,, ABUTATEIH BpAIIAICs CO CKOpOcThio 800 00/ MuH?
3anava 4-7. MexaHu3M HPUBOAKTCS BO BPAILCHHE HIIEKTPOJBUIATEIIEM

tuna 4AK160M4Y3 co cieqyrolMy HOMUHAIBHBIMU JaHHBIMU: Py = 14
kBr, s, =4%, ng=1500 o6/Mun, U,,= 380 B, I 29 A,
M
A=—"% =35, Kakoe OMOJHUTEILHOE COMPOTUBICHHE HEOOXOIUMO
BKJIIOYUTH B OOMOTKY pOTOpa, 4ToObI mpu Harpyske 0,8-M,,,, JABUraTelb Bpa-
mascs co ckopoctsio 1000 06/MunH?
3agaua 4-8. Dnexrpomsuratens 4A90L2Y3 mmeer cremyromme
HOMHUHaNbHbIe JaHHple: P =3 xBr, U, =380 B, n , =2840
M Ml'l CK Il'l CK
06/MuH, Q= —9 9 Aper =—2=2, k, =-—"=6,5,
MH()M 4 MHOM HOM

Moo =845 %, cosg,,, =0,88. Onpenennts: HOMHHANBHBIN U ITyCKOBOH

HOM2 —

H

TOKH, HOMAHAJIGHBIA, MAKCUMAIIbHBI W ITyCKOBOW MOMEHTHI; HOMUHAIIb-
HOE ¥ KPUTHYECKOE CKOJIbKEHUE.

3agaua 4-9. Dnekrpoxsurarens 4AK160M4Y3 umeer cremyromnme
HOMHUHaJbHbIE AaHHblE: P, =14 kBT, S =4%, ng=1500 06/MuH,

Uon= 380 B, | 29 A, A= Mmax =3,5. Omnpenenuts COMPOTUBIIE-
HUE, KOTOpOE HEOOXOIHMMO BBECTH B KXyl (azy oOMOTKM poTOpa,
YTOOBI B pe)KUME JHHAMHYECKOTO TopMOoKeHHs ipyu MoMeHTe 100 H-M on
umen ckopocth 500 06/MuH.

3agaua 4-10. Dnexrponsurarens 4AK160M4Y3 umeer crenyronye

HOMUHAJIbHBIE JaHHblE: Py, =14 kBt, s, =4%, ng=1500 06/mun,

HOM2 —

U= 380 B, |

o2 =29A, A= v 1% = 3,5 . Onpenenurs CONpOTUBIICHHE,

HOM
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KOTOpOE HEOOXOAWMO BBECTH B KaXAylo (asy 0oOMOTKH poTOpa, 9TOOBI B
peXuMe TMHAMUYECKOro TopMokeHus: pu MomeHTte 100 H-M oH umen cko-
pocts 800 00/MuH.

3amaua 4-11. Onexrpomsurarens 4AK160M4Y3 umeer cremyromme
HOMMHAJIbHBIE JaHHbIE: Py, =14 kBt, s =4%, ng=1500 06/mun,

M
Uion=380 B, 1,000 =29 A, 1 =—"% =3,5. OnpenenuTs CONPOTUBICHHE,

KOTOpPOE HEOOXOAMMO BBECTH B KaXayko (asy 0OMOTKH pOTOpa, Y4TOOBI B
pEeXKUME TOPMOIKEHHS POTUBOBKIFOYeHHEM 1pu MoMerTe 90 H-M oH nmen
ckopocth 800 06/MUH.

3amaua 4-12. Dnektpoapurateas RA112M2 umeer cremyromnme Ho-
=4 xBrt, U, , =380 B, n_, =2895 06/MuH,

HOM

MHUHAJIBHBIE JIaHHbIE: P

HOM HOM

fIyck T
HOM HOM HOM

M, M |
A=me=33, 4, = P=22, K ="=68, 7, =84%

cosg, . =0,87. Onpenenurs: HOMUHAIBHBIN U ITyCKOBOH TOKHM; HOMUHAIIb-

HBI, MAaKCUMaJIbHBI U ITYCKOBOW MOMEHTBI; HOMUHAIBHOE U KPUTHUECKOE
CKOJIb)KEHHE.

3agaua 4-13. Dnextpoasurarens RA112M4 umeer cnemyromme HoO-
MUHAIbHBIE JaHHble: P, =4 xBr, U, =380 B, n  =1430 o06/mun,

H

TIycK T
HOM HOM HOM

M M |
A==29, A =222, K ="=65, 1, =855%

cos@,,, = 0,84 . OnpenenuTs: HOMUHATIBHBIN U ITyCKOBOH TOKH; HOMHHAIIb-

HBI, MAKCUMAJIbHBIA U MYCKOBOM MOMEHTBI; MOMEHT Harpy3Ku, Ipu KOTO-
pOM IIBHTaTelh Bpaliaercs co ckopocTbio 1400 06/MHH; TIOTEPH MOIIHOCTH
[pY HOMHUHAJILHOM Harpys3ke.

3agaua 4-14. ITocTpoiiTe MEXaHHIECKYIO XapaKTEPUCTUKY U 3aBU-
cumocts N= f(1,) s geurarens 4AHK250SB4Y3, umeromero cie-
Jymolye HoMUHanbHble JaHHbele: Py =90 xBt, s =4%, ng=1500

HOM

260 A, A= Mo =2,5.

HOM

3agaua 4-15. ITocTpoiiTe MEXaHUYIECKYIO XapaKTEPUCTUKY U 3aBU-

00/muH, U= 380 B, |

HOM2 —

cumocts N= f(l,) ams gsurarens 4AHK335MA4Y3, umeromero cie-

Jyrolle HOMMHAJbHbIE AaHHble: Py, =400 xBt, s =2%, ng=1500

00/muH, U= 380 B, |

HOM2 —

485 A, 4= Mmx _ o
M

HOM
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3agaua 4-16. Dnexrpomsuratens AVP200M12/6 mMmeer ciemyromme

HOMMHaJbHbIE JaHHble: P =14 xBt, U =380 B, n_, =980 o06/mus,
M M I

A=—2C =2 Qo ="=—=17, k =-"5=65, 1, =89%,
MHOM ™ MHOM IHOM

cos¢g,. . =0,85. Onpenenurs: HOMUHAIBHBIA U ITyCKOBOH TOKH; HOMHHAIIb-

HBIH, MaKCUMAaJIbHBIN U ITyCKOBOM MOMEHTBI; MOMEHT Harpy3KH, IIPH KOTOPOM
JIBATATEIb BpAIIaeTcsi co CKopocThio 970 00/MUH; MOTEpH MOIIHOCTH TIPH
HOMMHAJILHOW HarpysKe.
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5 BbIBOP DJIEKTPOJABUI'ATEJIA

Heo0xonnMo OTMETHTH, YTO 3JEKTPOIABUTATENb SBISETCS OCHOBOW
BCell CHCTeMBI 3JIeKTponpuBoAa. [ mpuBeneHNs B IBIKCHNAE OJHOTO M
TOTO K€ TPOM3BOJCTBEHHOTO MEXaHW3Ma MOYKHO HCIOJB30BaTh PasiMy-
HBIe IBUTaTeNnd. Bce ABHTAaTeNM Ha COBPEMEHHOM JTalle Pa3BUTHA diie-
MEHTHOI 0a3bl CHCTEM YIIPaBJIEHHs JOMYCKAIOT PEryIUpOBaHUE CKOPO-
CTH B LIMPOKMX Juamna3oHax. [103TOMy Ipu paBHBIX TEXHHUYECKHX pe-
3yJIbTaTax, 00eceYrBaeMbIX Pa3IMYHbBIMUA BapUaHTaMU peanu3aliiu CHC-
TEM 3JIEKTPONIPHUBOA, Ha MEPEIHUN IIIaH BBIXOISAT KOHOMUYECKUEe Kpu-
mepuu: TIepBOHaYaIbHas CTOMMOCTb CUCTEMBI U AKCILTyaTallMOHHbIE pac-
xozabpl. HecMoTpst Ha GOJBLION OMBIT SKCIUTyaTallUH 3JIEKTPOIIPUBOJIOB U
HaJIM4He PEKOMEHAAINI 10 MPUMEHEHHIO TeX WM MHBIX THUIIOB JIBUTATe-
JeH U1 PUBOJA XapaKTEPHBIX HCIIONHUTEIBHBIX OPTaHOB pabodnx Ma-
IIMH, TTOCTOSTHHO TIOSBJISIFOTCS. HOBBIE MEXaHU3MBI, U KOTOPHIX eI HeT
OJTHO3HAYHBIX PELICHUH.

Br16op anmexTpomBuraTens — 3agada CIOXKHas, MOTOMY 9TO TpeOyeT
yaéta MHOXecTBa (haKTOPOB. PaccMOTpUM OCHOBHBIEC U3 HUX.

Jnst BBIOOpa 3JIEKTPOJBHUraTeNs HEoOXOJMMO B IEPBYIO OYepe.b
OMNpPCACIIUTG K KaKOMY THIIOBOMY PCKHUMY MOXKHO OTHCCTU U3MCHCHUEC
€T0 Harpy3odHbIX W TCIUIOBBIX MMapaMETPOB BO BPCMCHH. D9TO MOMOXKET
MPaBIILHO MMOJI00paTh MaTeMaTHYECKUI armapar Jjisi pac4éTa MOLUIHOCTH
anektpoapuratens. ['OCT 28173 (MOK 60034-1) ycraHaBiuBaeT clie-
TTYIOIIHE XapaKTepHBIE PEXKUMBI PaOOTHI AIEKTPOABUTATEIICH:

— MPOIOJIKUTEIbHBI pe:xXuM padoThl S1. Pexxum xapakrepusyer-
Csl HeM3MEHHOW Harpy3KOH M MOTEePSMH NP paboTe IBUTATEIS B TCUCHHE
BPEMEHH, JOCTaTOYHOTO JUIA JOCTIKCHUS YCTaHOBHBIICHCS (HEM3MEH-
HOM) TeMIepaTyphl Bcex ero yacteil. HoMuHapHast MOITHOCTh JABHUTATENS
B CIIPAaBOYHHMKAX OOBIYHO MPUBOIMUTCS JJIS STOTO PEKIMA;

— KpPaTKOBpPEeMEHHBIil pe;kuM padoTsl S2. B 3TOoM pexuMe 3Jek-
TpPOABHUTraTedh PabOTaeT B TEYEHHE BPEMEHH, HEJOCTATOYHOTO IJIS J0C-
THXKECHUS BCEMU YACTIAMHU MAllIUHBI yCTaHOBHBIlIeﬁCS[ TeMIEparypnl, Mo-
ClIe 4ero CleAyeT OCTaHOBKA 3JIEKTPOJBUTATENS Ha BpeMs, JOCTATOYHOE
JUIL er0 OXJIAXKIICHHS 0 TeMIepaTypbl, He Oomee dyeM Ha 2°C mpeBBI-
marolel TeMIeparypy OKpyskaromieil cpesibl. MOIIHOCTh 3JIEKTPO/IBUra-
TeJs B KPATKOBPEMEHHOM pEXUME Py, MOXHO OPHEHTHPOBOYHO OIIPEE-
JMTH 110 (hopMmyJie:

P S2

—=<0,8

M. 1
Pa 2

: (44)
H e?"

rae PSl — HOMHWHAJIbHAsA MOUTHOCTD B JJIMTCIIbHOM PCKHUME,
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M max — MAKCUMAJIBHO TOITYCTUMBIA MOMEHT;
M, — HOMUHAJILHBI MOMCHT JIBHTATEIIS;
At, —Bpems paboTHI AIEKTPOIBUTATENLS;

T — mocTosiHHasl BpEMEHH HarpeBa JBUTaTeNs;

— MepUOJUYEeCKHil MOBTOPHO-KPATKOBPEMEHHBIH pexknuM pado-
Th1 S3. J[aHHBIN peXXUM NpeCTaBIIsIeT COOOH MOCIeI0BATEIbHOCTh HIICH-
THUYHBIX IIMKJIOB pabOThI, K&KABIH M3 KOTOPHIX BKIIIOUAET BpPeMs padOTHI
IpY HEU3MEHHOM Harpyske, 3a KOTOpOe 3JIeKTPOJIBUTATENIb HE HarpeBaeT-
Cs JI0 yCTAaHOBMBUIEHCS TEMIEpaTypbl, U BpeMs CTOSHKH, 32 KOTOpOE
JBHUTATENIb HE OXJIAXKAACTCS 10 TEMIIEpaTypsl OKpykaromeil cpeasl. Ilpu
3TOM IIOTEPH IPH ITyCKE HE OKA3bIBAIOT BIMSHMSA Ha TEMIIEpPaTypy dacTei
9JEKTPUYECKON  MammHBL.  MOIIHOCTh  ABWTATENsl B IIOBTOPHO-
KPAaTKOBPEMEHHOM DPEXHME MOXXHO OPHEHTHPOBOYHO OIPEACIUTh II0
BBIPAKECHUIO:

(45)

AO
rae S, :7 — k03D UIMEHT YXYAMICHAS TEIDIOOTIAYd TPH He-
HOJIBI)KHOM POTODE;
A, A, — TemnooTaaya, COOTBETCTBEHHO, NIPU BpAIAIOIIEMCs C

HOMUHAJIBHON CKOPOCTBIO POTOPE U MPU HETIOABHKHOM POTOpE,

c-°C
Ky — oTHOlIEHHE MOTeph XOJOCTOTO XOJa K IOTEpsIM IMpU Ha-
rpy3Ke;
I1B — oTHOCHTEIBbHAS MTPOIOIDKUTEIBHOCTD BKITFOUCHHUS, Y.
3nauenus kodddunuentos S, u Ky npuseeHsl B Tadbauue 4.

Tabmuna 4 — 3Havenus kodpdurenToB f, U Ky JUIsl aCHHXPOH-

HBIX JJIEKTPOJBUraTesied C KOPOTKO3aMKHYTBIM pOTOpoM cepuil AU,
4AM, 5A

BricoTa
ocu Bo Ko
Bpa”;;**”"’ 2p=2 | 2p=4 | 2p=6 | 2p=8 | 2p=2 | 2p=4 | 2p=6 | 2p=8
80 0,55 0,6 0,55 0,6 0,25 04 055 | 0,6
112 0,35 0,4 0,5 0,5 0,25 0,3 0,33 | 0,38
132 0,35 | 0,35 0,4 0,4 0,25 0,3 0,33 | 0,38
160 - 180 0,3 0,35 [ 0,35 [ 0,36 0,2 0,23 0,3 [ 0,36
200 - 250 0,3 0,3 0,3 0,3 0,2 0,22 1027 | 032
280 - 315 0,3 0,3 0,3 0,3 0,2 0,2 0,27 | 0,28
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— NepUOAMYeCKMIi NOBTOPHO-KPATKOBPEMEHHBIH pexXUM ¢
BJMSIHMEM MYCKOBBIX NpoueccoB S4. PexnM Bkitogaer B ceds moce-
JOBaTEIbHOCTh HMIACHTHYHBIX PEXHMOB PaOOTHI, KaKABIH M3 KOTOPBIX
COZIEPXKUT BpeMs Iycka Atp, Bpems paboThl IPH IOCTOSHHON Harpyske

Atp , 3@ KOTOPOEC ABUTaTCJib HE YCIICBACT HArpeThCsa N0 yCTaHOBHBmeﬁCH

TEMIEPATYphl, U BPEMS CTOSHKU Aty , 32 KOTOPOE NIEKTPOJBUraTelb He
OXJIaXJaeTcs 10 TeMIepaTyphl OKpysKaromei cpefpl. JlomycTuMoe Yucio
MIYCKOB B 4ac IBHIAaTellsl, UMEIOLIEr0 JUHAMHYECKHH MOMEHT WHEPLUH
potopa J,,, Kkr-M?, M paboTalolIero B pexume S4 CO CTATHUCCKON Ha-
Tpy3KOH Ha Bally, KOTOpasl ONpEAEseTcs] MOIHOCTbIO P,, KBT, U auHa-
MHYECKOH Harpy3KoH, HaXOJUMOM MPH MMOMOIIM ANHAMHUYECKOTO MOMEH-
Ta UHEPLMU NIPUBOAUMON MaIIUHBL JexT , Kr-M2, 10 hopMyIaM:

K -K
2=2,——*; (46)
Fi
m
K, =1- o (47)
My ep
1B
1-x,). 7B
P (1=K,
=1 =) 11B 10373 ! (48)
o) (1-k,) LB (1278 ). 5
100 100
Jy +Jexr
F; == (49)

M
rne Zo — AOIyCTUMOE YUCIIO YCKOB B Yac JBHUrarelsi 0e3 crarude-
CKOH M IMHAMUYECKON Harpy3Ku Ha Bally;

mcmp — OTHOCHUTCJIbBHOC 3HAYCHUC CPEIAHCTO 34 BPEMs pas3roHa

CTaTU4YECKOIro MOMEHTA Ha BaJly JIBUTaTECJIA,

mz{.cp — OTHOCUTEJILHOC 3HAYCHHUEC CPCIHETO 3a BpEMsA pa3roHa

MOMEHTA BpAIICHHUsI IBHIaTells.
Bpemst pasrona asuratenst Atp, ¢, 0 HOMHHAIBHOH CKOPOCTH
BpALLCHHUs ONIpeessieTcs 1o Gopmye:
N | Ju+Jexr 1

Aty =0,109-| — - ; 50
P 100 P, m,.,-m (50)

H nep ' erep

— TEePUOIMYECKHi TOBTOPHO-KPATKOBPEMEHHBINH peXuM ¢
BJMSIHMEM MYCKOBBIX NMPOLECCOB M IEKTPHYECKHM TOPMOKEHHEM
S5. JlaHHBIA pekuM BKITIOYAET B ceOsl BCE TE JK€ JIEMEHTHI, 4To U S4, HO
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JONOJIHUTCIIBHO IMPUCYTCTBYET JIOTIOJTHUTEIbHBIN nepuon At,: 6LICTpOFO

JNEKTPUYECKOT0 TOPMOXKEHUs. JlaHHBIA PeKUM XapaKTepeH JIst IPUBOJAA
mdTOB;

— mepeMexaomuiics pexxum padorsl S6. Pexxum cocrouT u3 mo-
CIIEJOBATEIIbHOCTH WACHTHYHBIX [UKJIOB, KaXKABIH M3 KOTOPBIX BKIIOYACT
BpeMst paboTsl At ¢ OCTOSHHON Harpy3kod P u BpeMs: paboThl Ha XO-

J0cToM Xony At,, mpu 4éM JUIMTENBHOCTH 3THX MEPHOAOB TAKOBA, YTO

Vs
TeMIlepaTypa IBUTaTeNss HE [NOCTHIaeT YCTAaHOBHMBIIETOCS 3HAYCHUS.
MoImHOCTh ABHTaTeNsi, pabOTAOMIET0 B 3TOM PEXHME, OPHEHTHPOBOYHO

MOXHO OIIPEZICINTH 1o (hopMyIie:
%SO,&M”‘*‘X Py <Py % ; (51)

S1 H

— NMepHOAMYEeCKUIl NepeMeKaAILMIics PesKUM ¢ BJIAMSHUEM IIyC-
KOBBIX MPOLECCOB H YIEKTPHYECKUM TopMokeHueM S7. Pexxum co-
CTOHMT M3 IIOCIIE0OBATEIBHOCTH HICHTUYHBIX IUKIOB, KaXKABIH M3 KOTO-

PBIX BKJIIOYAET JOCTATOYHO AJUTENbHOE BpeMs Iycka Aty , Bpems pabo-

THI C MOCTOSIHHOM HArpyskoif At  OBICTPOE IICKTPUIECKOE TOPMOXKE-

Hue At.. Tax kak pexuM He COAEpKHUT may3, To At Hero [IB = 100%.

Ecnu anexTpuueckoe TOPMOXKEHHE OCYILIECTBIISETCS PEBEPCUPOBAHHEM,
TO CJI€AYyE€T UMETh B BUAY, YTO OJUH PEBCPC B TCIIJIOBOM OTHOIICHUH JK-
BUBAJICHTEH TPEM IIyCKaM;

— NMepPUOAUYECKUIl MepeMeKaAIOIMIiC PeXUM € NMepHOAUYECKHU
H3MeHsomeiicss yacToroi BpameHusi S8. JlaHHEBIN pexxum oOpaszyeT
MOCEJ0BATENBHOCTh UACHTUYHBIX IUKIIOB, KXl U3 KOTOPBIX BKIIO-
JaeT pas3roH, paboTy C HEM3MEHHOM Harpy3Koi M 4acTOTOil BpamieHus N, ,

JUIEKTPUUECKOE TOPMOXKEHHE, pabOTy IpH APYroil uacToTe BpaiieHus N,

W Harpyske, 3JeKTPUIeCKOe TOPMOXKEHHE U T.JI. ITOT PEXKUM peann3yeT-
Csl B MHOT'OCKOPOCTHBIX JIBUTATENAX C MEPEKIIOUSHNUEM ITap ITOJIFOCOB.

— PeXXUM C HemepHOAUYeCKHMH M3MEHEHHsIMH HATPY3KH M 4ac-
TOThI BpameHust S9. D10 pexxuM paboThl, IPU KOTOPOM HarpysKa M dac-
TOTa BpAIlEHUs] OOBIYHO M3MEHSIOTCS HETIEPHOIMYECKH B Npenenax Jo-
MyCTUMOT0o pabdoyero Auama3oHa. JTOT PEKHUM YacTo BKIIOYACT Tepe-
TPY3KH, KOTOpBIE MOTYT 3HAYUTEIHHO IIPEBBIMIATh IMOJHYIO HArpys3Ky
(MTu TONTHBIE HATPY3KH)

3amaya BEIOOpA COCTOUT B MOWCKE TAKOTO JBUTATENS, KOTOPBIN:

1) obecrieunBaeT 3aHaHHBIA TEXHOJOTMYECKHH LUK padoueil ma-
INHBI;

2) COOTBETCTBYET YCIOBHAM OKpYXaroImeil cpeasl 1 KOMIIOHOBKH C
pabodyeit MalTuHOM;

3) pu BCEM 3TOM MMEET HOPMATHUBHBIN (JIOITyCTUMBIN) Harpes.
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Br160p 3mexTpoaBUTaTesns ¢ HeOCTATOYHON MOIITHOCTBIO IPHBEAET:

— K HapyUICHUIO 33JaHHOTO LIUKJIA;

— CHIDKCHUIO IPOM3BOANTENHHOCTH paboveii MaIHBbI;

— TOBBIIIEHHOMY HarpeBy 3JIEKTPOJBHUraTels M BBIXOAY €ro u3
CTpOS.

ITpn 3aBBINIEHNHM MOIMHOCTH BBIOMPAEMOTO 3JIEKTPOABUTATEIS IO-
BBIIIAETCS MEPBOHAYANIbHAS CTOUMOCTD 3JEKTPONIPHUBOAA, YBEIUYNUBAIOT-
cs1 notepu, cHmxarotest KITJ u cos .

Takum 00pa3oM, 000CHOBAaHHBIN BBIOOP THIIA U MOIIHOCTH 3JIEKTPO-
JIBUTaTeNs sBIAETCS BaXXHOM 3ajgaueld, ompeaensouield TeXHUKO-IKOHO-
MHYECKHE TTOKA3aTEeNN CHCTEMBI «3JIEKTPOIPUBO] — pabodast MaIIHA.

Br16op anexTpomBuTaTeNs MPOBOIAT B ONMpPEICNEHHON MOCeIoBa-
TENBHOCTH:

— BBINIOJIHSIOT pacuéT MOLIHOCTH M NPEBAPUTEIBLHBIA BEIOOp JIBUTATE-
T

— IPOBOJAT IPOBEPKY BHIOPAHHOTO ABHUIATENS MO YCIOBHUSM ITyCKa,
Heperpys3K U Harpena.

Ecnu anexTpoaBUratens YIOBIETBOPAET BCEM IPEABSIBICHHBIM
TpeOOBaHUAM, TO BHIOOp 3aKaHYMBACTCS, & €CIIH HET, TO CIEIYET BhIOpaTh
Jpyroil nBurarens (Kak MpaBuilo, OOJbIIEH MOIIHOCTH) M MPOBEPKH MO-
BTOPSIIOTCSL. N

OcHOBOI 1 pacuéra A C
MOIITHOCTH ¥ BbIOOpa 3IIeK- —
TPOJIBUTATEINS SIBISIOTCS: Mel a)

— HarpysouHas [Jua- M2
rpaMMa  HCHOJHUTEIHEHOTO
oprasa; >

— Taxorpamma (aua-
rpaMma CKOPOCTH) HCHOJI- er
HUTEJILHOTO OpraHa pabo- 0)
yell MalluHbI.

Harpyzounas Jma- tp‘ ty tol t F
rpaMMa — 3TO M3MEHEHHE
NPUBEAEHHOTO K Bajly IBH-
rateyisi CTaTMYECKOTO  MO-
MEHTa Harpy3ku BO BpeMe-
Hu. [Ipumep e€ npusenén Ha M
pucyske 20, a. LM M

TaxorpamMma — 3aBH- ol —l_
CHMOCTb CKOPOCTH HCIIOJI- Mg r)
HUTEIHHOTO OpTaHa BO Bpe- M;
MeHH (TI0CyIe TMPHUBEICHHUS —

~Y

t1 t

¥
A

Y

AM;um )
B
1 M:nmp

Y

M;]HHT

Pucynoxk 20 - [Tpumepsr Harpy30uHOM
JiarpaMmel (a), Taxorpammsl (0), 1ua-
rpaMMbl JHHAMHUYECKUX MOMEHTOB (B)
U JuarpaMMbl MOMEHTa JaBurarelis (T).



3aBHCHMOCTh CKOPOCTH BaJia JABUTATENsl OT Bpemenn). [Ipumep e€ npuse-
néH Ha pucynke 20, 6.
Pacu€THbIi MOMEHT ABHraTelsi MOJDKCH YIOBJIETBOPATH CIEAYIO-
[IEMY YCIIOBHUIO:
Mpacq 2 K3Mca ! (52)

rae K, — ko3¢ dumment 3anaca, pasusrii 1,1+1,3. YunreBaer nuHa-
MHUYECKUE PEKUMBI DIEKTPOABUTATENS], KOTa OH paboTaeT ¢ MOBBIIICH-
HEIM MOMEHTOM H TOKOM;

M., — SKBUBaJICHTHBII MOMCHT Harpy3ku. OH OmpenenseTcs mo Ha-
TPY304YHOM TUarpaMMe ¢ HCIOJIb30BAHUEM CIICTYIOIIETO BBIPAKCHUS:

rae Mg — MOMEHT Ha i-M y4acTKe Harpy304HO# JHarpaMMebl;

t;i — IPOJOIKUTENHHOCTD I-T0 y4acTKa HArpy304YHOU Juarpam-
MBI,

t, — TPONOKUTETHHOCTh NHKIA PabOTHI, OMpeAeNseTcs II0
thopmye

ty =t +t, +t +t,, (54)
rae t, — IpoIOIKUTENBHOCTD Pa3rOHa,;

t, — IPOJOJDKUTENBHOCTD YCTAHOBUBLIETOCS IBHYKEHHS IIPUBOJIA;

t; — IPOAOIKUTETBHOCTD TOPMOIKEHHUS,;

t, — IPONOKUTENFHOCTh OCTAHOBA JI0 Hayajla CJIETYIOLIEro
IIUKIIA.

B GonpmmHCTBE CiTydaeB CKOPOCTh JBUTATEIs MPUHUMAIOT pPaBHOU
CKOPOCTH YCTAaHOBHBIIECTOCS JBW)KCHUS HCIOJIHHUTEIFHOTO OpraHa
@pacy = Dycr-

OmnpeneneHne pacdETHON MOIIHOCTH IIPOBOMAT MO BBIPAKESHUIO

Ppacq = Mpacqa)pacq = K3Mcaa)yCT' (55)

o karanory HeoOXOIMMO BBIOPATH IJICKTPOIBUTATEIh OIMKANIINI
M0 MOIIIHOCTH M CKOpOCTH BpamieHus. IIpu 3tom Tpebyerca nmpoBepuTh
€r0 COOTBETCTBHE TI0 CIIEAYIOIINM ITOKa3aTeIsIM:

— POy ¥ BEIMYMHE HAMPSHKCHUSI CETH;

— KOHCTPYKTHBHOMY HUCTIOJHEHHIO (YCIOBHUSIM KOMIIOHOBKH C HC-
MOJTHUTEIEHBIM OPTaHOM);

— CIOCcO0Y BEHTWJISIIMHU ¥ 3alIUTE OT JCHCTBUS OKPYKAFOIICH CPEJIbI
(y4ecTs ycinoBus pabOTHI 3JIEKTPOIIPUBO/IA).
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BrIOpaHHBIN 37EKTPOABUTATENL HYKHO IPOBEPUTH NO Nepecpy30u-
HOU cnocobnocmu. JIsl 3TOTO PacCUUTHIBACTCA 3aBUCHMOCTh MOMEHTa
JBHUTATENsI OT BPEMEHH — Harpy3odHas auarpamma asuraressi. OHa cTpo-
UTCS C IOMOIIBIO YPaBHEHHUS] MEXaHUIECKOTO ABHKEHHUS

M:MC+JZ—6::MC+MM. (56)

JluHamuueckuii MOMEHT M, ompenensercd CyMMapHbIM IpHUBe-
JEHHBIM MOMEHTOM MHEpUXH J U 33/laHHBIM YCKOPEHHEM Ha Y4acTKe pas-
TOHA U 3aMeJUICHHEM Ha y4acTKe TOPMOXEHHUS TaXOrpaMMBbI, €ClIU CUH-
TaTth rpadux a)(t) Ha y4acTKax pa30era W TOPMOXKEHHMs JIMHEHHBIM, TO

IHHAMHAYECKHH MOMEHT Ha dTHX yJacTKax, COOTBETCTBEHHO, PaBECH

M __=J===g2; (57)

.,
M, =-J. (58)

3Has rpaduk IMHAMIYECKOTO MOMEHTA MPH YCKOPSHUH H 3aMelie-
HUH U XapakTepucTuky M(t), To ecTh HArpy304YHYIO AUATPaMMYy, HOCTPO-
€HHYI0 Ha OCHOBAaHMU YpPaBHEHHUS IBWXECHHS, MOXXKHO ONPEACIUTh CYM-
MapHbIi MOMEHT, 3HaU€HHE KOTOPOTO B 3aBUCUMOCTH OT 3HaKa JTUHAMU-
YEeCKOro MOMEHTa JIM0Oo yBenuuuTcs, 1100 yMeHblnTes. [Ipu conocras-
JIEHUM MaKCUMaJIbHOTO JOMYCTUMOTO MOMEHTA ABUTaTeNs Myay C MAKCH-
MaJbHBIM MOMEHTOM M) TOJIKHO BBHITIOJIHITHCS YCIOBHE

Mmax=M;. (59)

B paccMoTpeHHOM mpuMepe | 1 =1 i +1 815 -

Eciu 3TO cOOTHOIIEHHE HE BBINOIHACTCA, TO ABUTaTeNb HE CMOXKET
MPEOJIONETh CHJIBI COMPOTHBJICHUS MEXaHW3Ma W BBINOJTHHUTH pPaboTy.
[ToaTomy HE0OX0IUMO BBHIOPATH APYTOil IBUTATENb OONBIIEH MOITHOCTH.

OOBIUHO AJIs1 IBUTATEIIS MOCTOSIHHOTO TOKAa MaKCHMAJIbHBIH J0MMyC-
TUMBI MOMEHT IPUHUMAIOT PABHBIM

Mpmax = M/:[Ol'l = (l’5+ Z’S)MHOJW ; (60)
JUIST aCUHXPOHHOI'O IBUTATEIIA C (ba?»HBIM POTOPOM MOIKHO IIPHUHATH
Mmax = MKp' (61)

Ecmm mpoBoxuTcst BBIOOP ACHHXPOHHOTO MABHTATENsl C KOPOTKO-
3aMKHYTBIM POTOPOM, TO HEOOXOAMMO TaKXe MPOBECTH NPOBEPK) No yc-
no8uam nycka. Bei3BaHO 3TO (GOPMON MEXaHHMYECKOW XapaKTEpUCTHKH:
MOMEHT IIPH ITyCKe MEHbIIIE, YeM MaKCUMAaJIbHbBII MOMEHT.
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OTa TpoBepKa OCYIIECTBISIETCS ITyTEM CPaBHEHHSI IIyCKOBOTO MO-
MeHTa M, JnBuratreins ¢ MOMEHTOM Harpy3ku npu mnycke M., JomkHO
BBITIOJTHATHCS COOTHOIICHHE

M =M, . (62)

B namewm npumepe (pucynok 20, ) M, =M, . Eciu ycnosue (62)

HE BBITIOJIHACTCS, TO JBUTATENIF HE CMOXKET MPH ITYCKE MPEOIONIETh CHIIBI
COTIPOTHBIICHHUS MexXaHW3Ma. [Ipu HEeMmOIBHKHOM POTOpE B 3TOM CIydae
BO3HHUKHET IIPOIECC, PAaBHOCIIIBHBIN KOPOTKOMY 3aMBIKAHHIO B OOMOT-
kax. Ecnu mBuratens He OyIeT OTKIIOYEH 3aIUTON, TO croput. [Tostomy
HY>KHO BBIOpATh IBUTATEIH OOJIBIICH MOIIIHOCTH.

Ecnu BBIOpaHHBIN 3JICKTPOJBUTATENb YOBICTBOPSCT PACCMOTPCH-
HBIM YCJIOBUSIM, TO JIajie€ OCYIIECTBISIETCS npodepKa no nazpesy. Jlannas
MIPOBEpPKa OCHOBaHA Ha MPOBEPKE MOJOKEHUSI O TOM, YTO JBHUTaTENb MO-
JKET Ipu paboTe HArpeBaThCs JIUIIb JI0 HEKOTOPOU JOMYCTHMOM TeMIepa-
TYpBI, KOTOpasi OTIPEeNIeTCs HarPeBOCTONKOCTEIO H3OJISIIOHHBIX MaTe-
puanoB. B coorBerctBuu ¢ 'OCT HarpeBOCTOMKOCTh M3OJSLUH O JO-
MyCTUMOM TeMIepaType HarpeBa paszieicHa Ha 6 KimaccoB. B amektpo-
JIBUTATEIIX B HACTOSIIEe BpeMsi HANOOJbIIee pacIpOCTpaHEHHE IOy -
i ximacchbl B (o 130°C), F (mo 155°C) u H (mo 180°C).

CyIIecTBYIOT /1B Pa3HOBHUIHOCTH METOJOB IPOBEPKH BHIOPAHHOTO
ANEKTPOABHUTATENS 110 HATPEBY: MPSMOM METOJ MIPOBEPKH U KOCBEHHBIE.

CyIIHOCTh NPSIMOI0 MeTO/Ia MPOBEPKH 10 HATPEeBY COCTOUT B CO-
MOCTABIIEHUH JIOMYCTUMON TeMIepaTyphl JJIsl IBUTATENs C TOH, KOTOPYIO
OoH umeeT npu pabore. Ecnu pabodas TemmnepaTypa He HpPEBBIIIAET J0-
MyCTUMYIO, TO 3JEKTPOABUTATEIh PAOOTAET B OONYCHMIUMOM MENI080M
pedicume ¥ HA0OOPOT.

Hns ynoOctBa OOBIYHO OIICHWBAeTCS HE a0OCONIOTHOE 3HAYCHUE
TEeMIIEPATyphl, @ TAK HA3BIBAEMBIN nepecpes T, KOTOPBIA ONpenessieTcs Mo
BBIPAKCHUIO
—t

=t oc (63)

rae ty; — remneparypa asurarens, °C;

t,c — Temieparypa okpyxaromuiei cpensl, °C.

Temneparypy OKpy)Karome cpeiasl OOBIYHO NPHHUMAIOT PaBHOH
40°C, KOTOpOW COOTBETCTBYET HOMHHAJbHAsS MOIIHOCTh, yKa3aHHas Ha
muTKe Asurareis. CiemyeT MOMHHTbB, 4TO MpU OoJiee HU3KOW Temrepa-
Type OKpYXKArolled Cpeibl JBHTAaTelb MOXKET OBITh HArpy>KeH OOIbIIe,
YeM YCTaHOBJICHHOC 3HAYCHHWE HOMHUHAJIBHOW MOIIHOCTH, a mpu Oolee
BBICOKOW TEMIIEpaType OKPYXKAIoMmeH cpelapl Harpy3ka JOJDKHA OBITh

CHHUIKCHA.
HpI/I IMPOBEPKE MO HArPEBY AOJIKHO BBIINOJIHATHCS YCIOBUC
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< Trom » (64)

THE T,o; — MAONMYCTUMBIH TIEPETPEB JBHUTATENS, ONPEIEISIEMBINA

Tmax

KJIaCCOM M30JISIIMU (HOPMaTHBHBII);
Tmax — MAKCHUMalbHBII eperpes Ipu paboTe ABUraTens.

Ipn wcronp30BaHMM MPSIMOTO METOZA MPOBEPKU ABUTATENeH 1Mo Ha-
rpeBy HEOOXOMMO 3HATH TETIOBBIE ITAPAMETPHI — €TO TETUIOOTAATY A U Te-
n0éMKocTh C. DTO 3HAUUTEBHO 3aTPyJHSACT Pacu€Thl, TAK KaK 3TH MapameT-
PbI OOBIYHO B CHIPABOYHHKAX HE MPUBOJATCS. B CBsI3M ¢ 3TUM B OOJIBILIMHCTBE
CIIy4aeB NpOBEpKa ABUTATENEH MO HAarpeBy OCYILIECTBISIETCS KOCBEHHBIMH
MeTO/IaMH, He TPEOYIOLIMMH ITOCTPOeHUs rpaduka z'(t) .

Ha mpaxTrke moiydmim pacnpocTpaHEHHE CIEIyIOIUe pa3HOBUI-
HOCTH KOCBEHHBIX METO/IOB IIPOBEPKH ABUTATEICH 110 HATPEBY:

a) METOJ CpeiHUX MoTepb. Ero cyTh 3akiodaercss B OINpEIeICHUH

CpeaAHUX NMOTEPb MOIIIHOCTU APcp 3a IHUKJI pa6OTH JABUIaTCiisd U COIIOC-

TaBJICHUE MX C HOMMHAILHBEIMU AP . B maHHOM ciy4ae clexyer Ipu-
MEHATH CIEAYIOIINE COOTHOILECHHS:

APCp S A})HOM ’ (65)
n
D AP,
i=1 .
Af1p::1——F———, (66)
1L
P, (1-
ARmM==-391£——25M); (67)
77H0M

0) MeTo]| PKBUBAJICHTHBIX BEJMYMH. J[aHHBIN METO]| UCIIOJIB3yeTCs B
TOM ClTy4ae, eci M3BECTeH IpaMKk M3MEHEHHs ONpee]IEHHOrO IapaMeT-
pa, KOTOPBIH IOydeH JMOO pacdETHBIM, JMOO 3KCHEPUMEHTAIBHBIM ITy-
TéM. B 3aBHcHMOCTH OT TOTO, rpadK Kakoro rnapamerpa HCIHOJIb3YeTcs,
CYIIECTBYIOT CJIEAYIOLIUE PA3HOBUAHOCTH JAaHHOTO METOJA!

— METOJI DKBUBAJICHTHOT'O MOMEHTA

(68)

(69)




— METOJ, 3KBHUBAJICHTHO MOIIHOCTH

=2 -p_<P,.. (70)

3KB —

Bce kocBeHHBIE METOIBI MPOBEPKU MO HArPEBY HMEIOT T'PAHUIIBI
CBOEH MPUMEHUMOCTH, TaK Kak SIBJISIFOTCS YIPOIUEHHBIMU. Y CIIOBUS MPU-
MEHEHHS 3TUX METOOB IPUBEICHBI B TAOIHUIIE 5.

Bcé 0 uéM uaér peds BhIe IMEET HETIOCPEACTBEHHOE OTHOIICHUE K
3JIEKTPONPHUBOIaM TPU HAIWYHH HATPY30YHBIX IHATPaMM M TaXOTPaMM.
OpHako i OOJBIIMHCTBA 3a/ad BBIOOpA 3JIEKTPOJABHTATENEH HA Ipak-
TUKE TIONYYWINA PACIPOCTPaHCHHUE SMITUPUICCKUE BBIPAXKCHUS IS CIIy-
4yaeB pabOTHI AJIEKTPOMPHUBOIA C MOCTOSHHON HArpy3Koil B IJIUTEIHHOM
pexxuMe.

Tabmuna 5 — YcioBus NpUMEHEHHST KOCBEHHBIX METOJI0B ITPOBEPKU
110 HarpeBy

Meron YcinoBus NpUMEHEHUS

Cpennux norepp | CpenHuil meperpeB YCTaHOBUBIIUICS U HE U3MEHAETCS BO
BPEMEHH.

OkBuBajeHTHOro | 1. M3BecTeH rpadguk M3MEHEHUs: MOMEHTA JBUraTelNs BO Bpe-
MOMEHTa MEHH.
2. MarHuTHEIH TOTOK IOCTOSTHEH BO BPEMS BCETO IMKIIA pa-

OOTEI.
DksuBasieHTHOrO | 1. V3BecteH rpadk W3MEHEHUsI TOKA JBUTATENS BO BPEMEHH.
TOKa 2. [TocTosTHHBIC TIOTEPH 32 UK pabOThI HE U3MCHSIOTCSL.

3. CompOoTHUBIICHUS TJaBHBIX IIETIEH ABUTATEIIS 3a UK pabo-
ThI HE H3MEHSIOTCS.

OxsuBaneHTHOW | 1. M3BecTeH rpadmk M3MEHEHHUS TOKA JBUTATENS BO BPEMEHH.
MOIITHOCTH 2. ITocTosTHHBIE IOTEPH 3a UK PabOTHI HE H3MEHSIOTCS.

3. MarHuTHBIH OTOK 32 IUKJ paboThl HE U3MEHSETCS.

4. CxopocTh JBHTATeNsI Ha BCEX YJacTKaX IUKJIA MMOCTOSHHA.

JUi BEHTWJIATOPOB, HACOCOB W KOMIIPECCOPOB pacuéTHas MOII-
HOCTB, KBT, BRIumCHsAeTCa o hopmyinam
-3
H-10
»_QH107

pBEeHT ’

My

(1)
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_yQH-107°

PpHac - ! (72)
ny
-3
Py = 22 At A (73)
n, 2

rae Q — MpOU3BOAUTENLHOCTE, M3/C;
H — U1 BeHTHISTOPOB — JaBieHue rasa, H/M%, s HacocoB —
BBICOTA HANOPa, paBHAsI CyMME BBICOT BCACHIBAHHS U HATHETAHUS, M;
Y — INIOTHOCTB JKHAKOCTH, KI/M";
n — KIIZ BeHTHUNsATOpa, Hacoca WM KOMIIPECCOpA, YKa3blBae-
MBI B KaTasorax (mpumepso 0,4 — 0,9);
1, — KI1J] nepenaun Mexay JBUraTeIeM U MEXaHU3MOM;
g — YCKOpeHHe CBOOOHOTO MajIeHMs, M/c%;
A, — ynenpHas paboTa H30TEPMHYIECKOTO CKATHUS, H-m/m® (c ot-
BOJIOM BBIJIEIIIONICTOCS TeIIa) 10 aOCONIOTHOTO [ABJICHUS, PAaBHOTO
H+10° Ia;
A, — ynenbHas paboTa agnabaTUYECKOTO CHKATHS, H-m/m® (Ges
OTBOJIa BBIICISIONIETOCS TEIUIa) 10 aOCONIOTHOTO MaBJICHUS, PaBHOTO
H+10° Ia.
3HaueHus paboThl U30TEPMHUUYECKOro A, U aguabaTuueckoro A,
CKaTHs IPUBEJICHBI B Tabu1e 6.

Tabnuia 6 — Pabota H30TEPMUYECKOT0 U aadaTHUECKOTO CHKATHSI

H,MIla |015|/02|{03]04|05|06|07]08|]09] 1

o o o o o o o o

4, +4, 3 S| o | o | ol oo o S| o
) L0 S o) S o ) S S 0 0

2 5 S o)) Ire) ™ ~ © ~ ™ [se)

3 b Q — Te] ISS] o N < © ~

H-m/m — = — Y ~ N N o~

MomHocTh o0MpaeMoro JIBUraTess JI0JKHA COZIep KaTh 3amac Mo
CPaBHEHUIO C PacYETHBIMM BelMunHaMu He MeHee 5—-10% c yBenmuueHnem
10 30—40% mns Mansix MorHocTei 10 5 kBt u 70-100% no 1 xBr.

MOUTHOCTG IBUTATEINS MOIBEMA KPAHOBBIX M JIN(TOBBIX YCTAaHOBOK,
KBT, paccunTsIBaeTCSA 1O BRIPAXKEHUIO
b (Go+Gyoy —Gyp )-v-10°°

IO = ' (74)
n
G, — Beca, COOTBETCTBEHHO, KaOWHBI, IOJIE3HOTO

o ! n

rie Gy, G
rpy3a, npotuBoseca, H;
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V — CKOpPOCTh TOABEMA, M/C;
n — KI1/1 mexanusma, o6srano 0,75-0,8.

MoHOCTh JBUraTens nepeiBKeHHs TellexekK, KBT, onpenensercs
1o Gopmyie
P, =K,Gv1,5:107°, (75)
rae K, — sMmupruiaeckuil Ko GUIHEHT, paBHBINA 4—6 U TIOIIHUII-
HHMKOB KaueHUs ¥ 6—8 IUIsl MOIIIMITHIKOB CKOJIbKCHHS.
MomHoCTh ABUTATEINS IIEPEIBIDKEHUS MOCTOBOTO KpaHa, KBT, npu
HOAIINITHIKAX KaueHUs paBHA

P, =K,Gv1,51072, (76)

MOCT
a MpHU MOAMINITHUKAX CKOJIBKEHUS
0,14Gvd -10°°
PMOCT =
nD

rae Ky — SMIupu4ecKuii ko3¢ GULneHT, paBHbIi 3;

d, D — quameTpsI MEHKH U XOA0BOTO KOJIECA, M;

7,5 — ynenpHOE TATOBOE YCUIIHE, KI'C/TC;

n — KIIA penykropa, npuaumaercs 0,9.

: (77)

Jnst mpuBo/ia KOHBEHEPOB M TPAHCHOPTEPOB pacdETHAs MOIIHOCTD
COCTaBIIAET

-3
p_Fvi10” (78)

n
rae F — taroBoe ycunue, H;
V — CKOpPOCTh, M/C;
n — KIIA Mmexanu3ma u peaykropa.
IIpu pacuére MOMeHTa JBUTATENS POJIIAHI'a HEOOXOAUMO HCIIOJNIb-
30BaTh BbIPAXKECHUE

d D
M}JB :Mc +M6 :(Gp+Gnon):uE+Gnonf+Gnon/u15l (79)
rae M., Ms— MOMeHTHI cTaTnueckuil u OykcoBku, H-m;
M, 4 — K03(hGUIMEHTH! TPEeHHS B MOJIIMIHUKAX KadeHHS
(4=0,05+0,01) n 3arotoBku 1o ponukam (4 =0,3 @ ropsaero me-

tayuia u 0,15 ams XonoaHOTO0);
G,, G,y — BEC ponmka (POIMKOB) M IOJNE3HOTO NEPEMEILAlO-

IIerocs rpy3a Ha pOJIMK WM posbraHr, H;
d, D — quameTp LIeiiku U POJIMKOB, M;
f — ko3 duLHEHT TpeHHS KaYCHHS, M.
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Hanbonee pacnpocTpaHEHHBIMU B IPOMBIIUICHHOCTH SBJISIOTCS Me-
TAJUIOPEXYIIHe W JAepeBooOpabaThiBatonie craHkd. g UX mpuBozaa
TakKe HeOOXOIMMO BEIOMpATh dNeKTpoaBurarens. CaMu mo cebe pacuéT-
HbIEe BBIPAXKEHHS POCTHL, OJJHAKO COJEPIKAaT OOJIBIIOE KOIUYECTBO KOI (-
(DPUIIHEHTOB, YIUTHIBAIOIINX 0COOEHHOCTH 00pabaThIBaEMBIX MaTCPHAIIOB
¥ TEXHOJIOTUYECKOT0 Iporecca. B Ka1oM KOHKPETHOM CIIy4ae 3HAYCHHS
9THX K03 (HUIMEHTOB OyAyT Pa3IMYHBL, TIOATOMY ISl pacyéra MOITHOCTH
JJIEKTPOJBUTATEIIS JIydIlle BOCIIOJIB30BATHCS CHEIUATBHBIMU CIIPABOYHH-
KaMH.

ITPUMEPBI PEIIIEHUA 3A/TAY

3agaua 5-0-1. Ompenmenuth, MO KaKOH OOIMyCTUMOW MOIIHOCTH
MOJKHO UTHTENBEHO HArpy)kaTh aCHHXPOHHBIN aBuratenb THma A-82-4 c
KOPOTKO3aMKHYTEIM POTOPOM CO CIICTYIONIMMH HOMHHAIBHBIMH JTAaHHBI-
MH: Pyo= 55 kBT, N =1460 06/MuH, Ki1acc u3oniuuu A, eciii ABUTa-

Tenb pabOTaeT MpU TeMIepaType OKpyxaromero Bosnyxa 6, =-15°C,
6, =+15°C, 6, =+50°C, xoaddunuent nocrosHusix noreps o = 0,5.
Pemenue. [omyctuMas MOIIHOCTH JABUraTellsl NPH TEMIIEpaType

OKpyXatomiero Bo3ayxa 6, ormmanaoi ot +40°C, onpenensercs no ¢op-
Myse

(80)
[Ipu saTom
z-y = QHOM + 40 - gos ' (81)
rae 6, — HOMHUHAIbHAs TeMIepaTypa s JaHHOTO KIacca M30Jisi-
1w, °C;
6,, — TemIieparypa okpyxatoiero Bosayxa, °C.
Torna
P, = 55\/W (1+0,5)-0,5 =81,18 kBr;
P, = 55J% (1+0,5)-0,5 = 68,16 kB

pi(

P, = 55\/W(1+ 0,5)—0,5 = 43,21 xBr.

3anaua 5-0-2. BeiOparh acCHHXPOHHBIN JBUTATENb C KOPOTKO3aMK-
HYTBIM POTOPOM cepHH 4A s paboThl B peKUMe KPaTKOBPEMEHHOI Ha-
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rpy3ku P_=37 kBT, nelictBytomeii B Teuenue t =14 mun. IlocrosHHas
BpeMeHH HarpeBanusa 7, =50 muH, ko3ddunuent noreps o = 0,5. Cxo-

POCTh BpallleHUsI TODKHA OBITH 0K0J10 1500 00/MUH.
Pemenue. Tepmuueckuii KO3 PUIMEHT Eperpy3Ku

1 1
P, = == - 4L

e’ 1-e®
MexaHHUYECKUI KO PUIMCHT Meperpy3Ku
pu=\P. +a(p,—1)=[4,1+0,5-(4,1-1) = 2,06.
MOHIHOCTI) JABUTaTCIIsA

= P, :i:lS KBT.
p, 2,06

Mo xartanory BeIOMpaeM OnrKalIIuil GOJIBIIMN ABUTATENb IO MOLI-

Hoctd 4A160M4Y3, P, =185 kBt, n ,6 =1465 06/mu~H, %: 2,3,

HOM

IIpoBepuM BBIOpaHHBIA JBUraTeNb MO YCIOBHSIM IyCKa M MEXaHH-
YECKOU Meperpy3Ku.
HoMuHanbHBIH MOMEHT BI)I6paHHOFO JABUTaTCIIA paBCH

MHOM = g'ssﬁ = 9155@ 2120, 6 HM
1465

HOM
MakcuManbHbIi U IIyCKOBOI MOMEHTBI

MMa.KC = Z’SMHDM = 213120, 6 = 277, 38 HM,
Mnycl( = 1’ 4MH(,M = 1y 4 120, 6 = 168,84 HM

MowmeHT COIIPOTUBJICHUA MEXaHU3Ma

F = 9,55@ =2412 H-wm.
1465

M, =9,55

Takum obpasom, M, =2412 Hwm>M,  =16884 H-wM, o ects

BBIOpaHHBIN JBUTATEh HE TOJXOIUT MO YCIOBHIO IMycka. Beibepem cie-
JYFOIIMHA OOJBIIHIA 1O MOITHOCTH JBUTATENb MO KaTayory. MM sBisercs
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4A18054Y3, P =22 «Br, n,, =1470 o006/muH, %:2,3,

HOM

HoMuHanbHBIM MOMEHT BI:I6paHHOl"O JABUT'aTCJIA paBCH

M, = 9,55h = 9,55@ =142,925 H-m.
o o 1470

MaxkcumanbHbIi U IIyCKOBO MOMEHTHI
M, .. =23M 6 =23142,925=328,73 H-m;

M . =1L4M  =14-142,925=200,095 H-m.

TyCK HOM

Takum obpazom, M =2412 Hm> M, =200,095 H-m, T0 ecTh

TyCK
BBIOpPAHHBIN JBUraTENIb HE MOJXOAMT IO YCIOBHUIO mycka. Beibepem cie-
JYIOIIUKA OOJBIINIA 1O MOIIHOCTH JABUraTeNb MO KaTanory. MM sBrusercs
M
4A180M4VY3, P =30 «Br, n_, =1470 00/mu~H, ﬁ =23,

HOM
HOM

Mn CK
— B -14.
MH()M

HoMuHanbHBIH MOMEHT BI)I6paHHOFO JABUTaTCIIA paBCH

M, =955 m _g 5539900 194 g ppy
1470

MakcuManbHbIi U IIyCKOBOII MOMEHTBI
M,.=23M,, =2,3-194,9=448 265 H-m;
M. =L4M, =14-194,9=272,86 H-m.

Taxkum obpasom, M =241,2 Hm<M,  =272,86 H-M, TO ectb

nyox
BBIOPAHHBIN JABUTATENb MOAXOAUT 10 YCIOBHIO MyCKa. Y CIOBHE MEXaHHU-
yeckoll neperpysku M =241,2 Hm<M ,  =448,265 H-M Bblnonns-
ercsl.

3anaua 5-0-3. BeiOpars acHHXpOHHBIN ABUraTellb ¢ (asHbIM POTO-
pom cepun 4AK nnst rpaduka Harpy3ku, U300pakEHHOTO Ha puCyHKe 21,
rae: P, =45 kBt, P, =23 xBt, P, =38 kBT, t =1 mun, t, =4 muH,
t;=1 mun, t =4 wvue IIpHHATE NOCTOSHHYIO HArpeBa JIBUrATEIL
T,=50 w™uH, KOdh(UIHEHT yXyIUIEHUS YCIOBHH TEINIOOTAAYH
B, =0,35, xoaddunuent nocrosuueix noreps o = 0,5. CkopocTs Bpale-

HHS JOJDKHA OBITE 0K0JI0 1500 06/MuH.
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PAxBT P P,

th t t3

< ot B

\
4

8 b

< >
-<

< 2

Pucynok 21 — I'paduk mUKINIeCKOil HATPYy3KH

Pemenue. Tepmuueckuii KO3PPUIUESHT MEPErpy3KH paBeH
bt
T, T,
l-¢ '™ ™

p= (82)
l-e ™
rae t, — Bpems pabotel, pahoe t, =t +t, +t, =1+4+1=6 mun;
t, — Bpems nayssl, paBHoe t, =4 MuH;
T, — NOCTOsIHHAs BPEMEHH OXJIAKJIEHHs, PaBHAs

T 50

, =—+=——=143 mun.
B, 0,35
_6_4
— 50 143
p =" 104
l1-e %

MexaHHUYECKUIT KOOPPUIMCHT MEPErpy3Ku paBeH
pu=\p. +a(p,—1)=124+0,5-(124-1) =11,
DKBUBAJICHTHAs] MOIIHOCTD 32 MEPUOJ] Pa0OTHI
p_ [Pit,+ Plt, + Pty _ \/452 14232443821
’ \] t+t, +t, 1+4+1
Heo6xozmMa$[ MOIIHOCTH ABUTI'ATCIIA

P, 9,65

3

pM 1’1

=9,65 kBT.

=8,76 kBrT.

a
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BrmmxaiimM OOJBIIIM 110 MOIITHOCTH JIBUTATENIEM W3 3aIAaHHOM Cepur
Oyner npuratens tuna 4AK160S4Y3, P =11 kBt, n 6 =1425 o6/mus,

MMaKC — 3
MHOM
HOMI/IHE[HLHLIﬁ MOMCHT BLI6paHHOl"O JABUTaTCJIA paBCH

=9, 55@ =73,72 Hm
1425

HOM

hom
MaKchanLHmﬁ MOMEHT BBIOPAHHOTO JIBUTATEIIS paBEH
M.,.=3M, =3-7372=22116 H-m.
Ecan npeHe6peqL M3MEHEHHEM CKOPOCTH BPAIICHHUS [0 CPAaBHCHHIO
C HOMHHAJIBHOM, TO MOXXHO ONPEACTUTh HAHOOJIBIINH MOMEHT, COOTBET-
CTBYIOIIUM MOIIHOCTH P, IO CIIEIYIOIEMY BBIPAKEHUIO

M, =9, 55— =9,5—— 45000 =301,58 H-m.
1425

HOM
BriOpaHHbIi JBUraTeNh HE MOIXOMUT IO YCIOBUSAM MEXaHHYCCKOMN
neperpysku, Ttak kak M _=22116 H-M oka3bBaeTCi MCHBIIE

M, =301,58 H-m.

Crnemyromii OONBIIMKA IO MOIIHOCTH IBUTATENF STOH CEpUU

M
4AK160M4Y3, P =14 xBt, n , =1440 o6/mMun, —===3,5.

HOM

HOMI/IHEU'ILHBII\/‘I MOMCHT BLI6paHHOFO JABUTaTCJIA paBCH

~ 9,559 _ 55 85 .
1440

hiom
MaKCI/IMaHLHHﬁ MOMEHT BEIOPaHHOTO JBUTATENS paBEH
M, =35M,, =359285=324,97 Hwm.
Br16panHssIi JZ[BI/II‘aTeIII) MOJXOJUT IO YCIOBUSIM MEXaHUYECKOH Ie-
perpy3ku, TaKk Kak =324,97 H-m oka3piBacTCs 0OOJbBIIE

M, =301,58 Hwm.

341490

3agaua 5-1. JIng Hacoca, pa0OTAOMIETO B JUIUTEILHOM PEXUAME C
npousBoguTeabHOCTEI0 Q = 0,3 M°/4, mpu Hanope H = 20 M co ckopo-
cThi0 BpamieHus N = 1450 o6/muH n umeromero KIIJ 7, =0,55, BeI-
OpaTh 3NEKTPOJBUTATENF MEPEMEHHOTO TOKa. J[BHTaTenb HEmoCpecT-
BEHHO CBs3aH C HacocoM. TemmepaTypa OKpPYKAIOIIETO BO3IyXa
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6., =+45"C. Hanpsikenue cetu nepementoro toka U = 380 B. Y nens-

HBII BeC IepekadnBaeMoii kuakoctd y =1000 kr/m’.

3agaua 5-2. [y muTaHMs MHEBMaTUYECKOTO MHCTPYMEHTA M ITHEBMa-
THYECKOTO O0OPYJOBaHHUS LIAXT CKAThIM BO3IyXOM MPEIyCMOTpEHa Iepe-
JIBIDKHAs KOMIPECCOPHAs! CTAHIWIS C KOMIPECCOPOM, HMEIOIIIM CIIETyIOIIIie
TEXHUYECKHE ,IIaHI{bIC TIPOM3BOUTENBHOCTE Q = 4,65 M /MI/IH pabouee nmaB-
nenre H = 7-10° Ia, CKOPOCTh BpAIIICHHUsI KOJICHYaToro Baja N = 960 00/MuH,
1, =0,6+0,8. [l aT0ro koMmpeccopa cieayeT BIOpaTh HIeKTPOJBUraTesh
C HEMOCPE/ICTBEHHBIM MyCKOM OT CETH TEPEMEHHOT0 TOoKa HampsbkeHreMm 380

3agaua 5-3. LlenTpoOeKHBI HACOC AJIS MEPEKAUYKH BOJBI UCIIONb-
3yeTcsa B CHUCTeMe, IpuBeACHHOW Ha pucyHKe 22. BricoTta, cooTBerct-
ByIOIlas MOTEpAM Hamopa B 3TOM cucTeMe (OMHAMHUYECKUIl Hamop),
h, =5 wm, npousBogurensHocTs Hacoca Q = 150 M>/d, CKOPOCTb Bpallle-

Hus Hacoca N = 1450 o6/mun, KIIJ 7, =0,68. Jna mpuBoga Hacoca

BEIOPATH ANEKTPOABHUTaTENh TPEX(PA3HOTO TOKA ¢ HOMHHAIHHBIM Harps-
sxeaneM 380 B.

=45 m

hy

PucyHok 22 — YciioBHas CXeMa CHCTEMBI, B KOTOPO# paboTaeTr Hacoc

3anaua 5-4. JleHTO4YHBIN TpaHCTIOPTEP pabOTAET B JJIUTEIHHOM pe-
xuMe. OH IPUBOIUTCS B ABIDKCHHE JICKTPOIBUTATEIIEM Yepe3 PEAYKTOP
¢ mepenatounbiM oTHomeHueMm |=7,8 u KIIJI 7=0,96. MomeHT co-

NPOTHUBJICHUS] TIPU ABMKEHHH TpyxkEHOI jentbl M.=548 H-m. BriOparh
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9JIEKTPOJBHUTATEIb ISl IPUBOJIA JIEHTHI, eciu e€ ckopocTh V=3,25 wm/c,
JraMeTp npuBoAHOro 6apadana D =675 mm u Hanpsbkenue cetu 380 B.

3amaua 5-5. J{ng npuBozaa ne6EaKK BEIOPATh IIEKTPOBUIAaTEINb 10~
CTOSIHHOTO TOKa C HOMHMHAJIBHBIM HampspkeHueM nurtanus 440 B, ecnu
HanOOIbIAss CKOPOCTh MepeMelIeHus rpy3a 9 m/c, nuamerp OapabaHa
ne6énku D =1,88 m, nepenarounoe uncio pexykropa i =10,35, a KI1J]
nepenaun 77, =0,96. I'paduk Harpysku, MpUBeAEHHBIN K Baly ABUIaTe-
JIs1, TOKa3aH Ha pUCYHKeE 23.

3amaua 5-6. BoiOpaTh acHHXpOHHBIN JBHUraTeNb ¢ KOPOTKO3aMKHY-
TBIM POTOpOM C HampspkeHueM nuranus 380 B u ckopoctsio okoso 750
00/MMH /7151 IPUBOJIa MEXaHU3Ma C Harpy304HbBIM TpadUKOM, HpeCTaB-
JICHHBIM Ha pUCYHKe 24.

“M, H‘M
700
— 95
88 j— 72 t, c
— M95
s 130 1413.1)3,38,3 4 15 33
0,85

700

Pucynox 23 — Harpy3ounslii rpaduk 1e0&Ku
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33
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Pucynok 24 — Harpy304Hblii rpaduK MEXaHH3Ma

3agaua S5-7. BriOpaTh aCHHXPOHHEIA IBUTATENh ¢ KOPOTKO3aMKHY-
TBIM POTOPOM C HampspkeHueMm mmrtaHus 380 B mis meipornpoOHBHOTO
CTaHKa, paboTaromero no rpaduky, KOTOPBIA MPEICTAaBICH Ha PUCYHKE
25. Yucno pabouux xo070B cTanka Z =20, cpemuss pabouyas CKOPOCTh
nyancona V=15 wmm/c, Beicotra xoma h=15 mm, P__=9,2 kBr,

Makc

P, =1 kBr, KIIJ cranka 7, =0,75, KIIJ nepenaun 7,,, =0,95.

A P, kBt

R\‘lil KC

ve

tp txx

Pucynoxk 25 — Harpy3ouHslii rpaduk JOIOEKHOTO CTaHKa
3agaua 5-8. BriOparh aneKTpoABHTaTENh NEPEMEHHOTO TOKA Ha-

npsbkeHreM 380 B mst aBromara, rpaguk pabOThl KOTOPOTO M300pakeéH
Ha pucyHke 26. CKopocTh BpallleHus! JOIDKHA ObITh 0K0J10 1500 06/MUH.
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Pucynox 26 — I'paduk paboTs aBTOMaTa

3agaua 5-9. Jle6€nka paboTaer mo rpaduKy, H300pakEHHOMY Ha
pucynke 27. Pexxum paboTsl neb&nku KpaTkoBpeMeHHbIH. Ha ocHOBaHUHT
rpaduka BBIOpaTh 3JIEKTPOABUTATENHh IIOCTOSIHHOTO TOKA C IMapaulesib-
HBIM BO30YyXJeHueM ¢ uactorod Bpamenus 1000 ob/mMuH u3 cepuw,
npeaHa3HaYeHHOH Uil JUIMTEJIBHOTO pexuma padoThl. [IpUHATH MoCTO-
SHHYI0 BpeMeHHU HarpeBa 7,=105 MUH U OTHOILIEHHE TIOCTOSIHHBIX ITOTEPh
k mepemeHHbM @ =0,5.
AM,HM 45
105

] 81

ve

L 300

Pucynok 27 — Harpy3o4Hslii rpaduk paboTsl IeOEKu

>

3agaua 5-10. BeiOpaTh 37EKTpOIBUTATENH MEPEMEHHOTO TOKa C
HOMHMHAJIBHBIM HamnpspkeHueM nutanus 380 B, mpegHasHaueHHBIN [uist
MepeMeIeHus] CYImopTa KPymHOoro cTtanka maccod 550 kr. CkopocTh
nepemMerieHus cynmnopra V=15 M/MuH, k03Q(UIMEHT TPEHUs TOKOS B
Hanpasistomux g, =0,2 u Tpenus nmwxenus u = 0,1, KI1J] nepenaun

1, =0,5, ckopocTb BpallleHUs DIEKTPOJBHUIraTeNs NO/DKHA OBITH paBHA
n=1400 o6/muH.

3agaua 5-11. Jlna mudra, rpysonoasémMuocTs kotoporo 19,6 xH,
ckopocts apmwkenns V= 0,3 m/c, Bec kabunbl 18,62 kH u quamerp Gapa-

6ana ne6€nku D = 0,5 M, paccuurarh 3j€eKTpoABUTaTENb TPEX(DHA3HOTO
TOKa ¢ HOMUHAIbHBIM HampspbkenueM nutanus 380 B mpu paborte 6e3
MPOTHBOBECA U C MPOTHUBOBECOM, Bec koToporo 28,42 kH. Oommii KIT/T
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nepenayd B HampaBisitomux npu moabéme 77=0,5 u omyckaHus
7, =0,48. O6wee mnepenatounoe umcio i=82. Bricota moanéma
H =12 m. Ilay3a ot noabéma 1o ciycka t; =50 ¢ u oT crycka 10 HOBO-
ro nogséma ty, =70 c. Pabora nudra 3axmodaercs B noabéMe rpysa u
OITyCKaHUM NOpOKHEW kaOuHBbI. HeoOXoquMBIi MOMEHT NPH OIyCKaHWU
6e3 npotuBoBeca npuHATh 0,017 0T MOMEHTa moIbEMA.

3agaua 5-12. BpiOpaTh ayekTpojBHraress NEPEeMEHHOIO TOKa C
HOMHMHAQJIBHBIM HanpspkeHueM nutanus 380 B juis Tenexku kpaHa, eciiu
Bec Tenexkkn 98 kH, HomuHanpHas rpy3onmoaséMHOCTh 98 KH, pacuérHas
cKkopocTh V=55 M/MHH, CONpPOTHBICHHE IBWXCHUIO INPH MOJTHON Ha-
rpyske F, =6,6 xH, a npu nepememenun 6e3 rpysa F, =3,3 xH, KIIJ]
nepenaud Tpu moyiHoM Harpyske 77=0,85, a mpu nepeaBmwxenun 6e3
rpysa 77, =0,78, mepenaToynoe 4uciIo OT dIEKTPOABHUraTelNs K Konécam
i =18, muamerp xomoBbIx konéc D, =0,35 M, Bpemst CTOSHKHU TP pa3-
rpy3ke t,; =100 c¢ u npu norpyske t, =150 c, paccrosHue, Ha KOTOpPOe
nepemernaercst rpy3, L =50 M. B onHOM HampaBieHUM Tenexka mepe-
MeLIaeTcs HOJIHOCThIO Harpy»KEHHOH, B IPyroM — 0e3 rpysa.

3amaua 5-13. BriOpats acCHHXpOHHBIH IBUTATENb U1 IPUBOIA MeXa-
HH3Ma, paboTa KOTOPOro XapakTepu3yeTcsl rpadMKoM, NPHBEIEHHBIM Ha
pucyHke 28. JIpuratens paboTaeT B IIOBTOPHO-KPATKOBPEMEHHOM PEXHME
¢ HOMHHaJIBHOH ckopocTthio N =910 o6/mun, S, =0,35 — koaddunu-

€HT, YIUTHIBAIOIINH YCIIOBHS OXJNaxaeHns Ipu octaHoBke. M, =500 H-m,
M, =400 Hwm, M, =320 Hwm, M, =350 Hwm, t

ka, t. =130 c - Bpems paGotsl, t, =3 ¢ — Bpems Topmorxkenus, t, =160 ¢

=2 ¢ — Bpems Iyc-

TyCK

— BpeMmsi ITay3bl.
A M, H-m

I 1

ye

tp Ity b

M
4
Pucynoxk 28 — Harpy3ouHslii rpaduk MexaHu3Ma, paboTaroIIero
B TIOBTOPHO-KPAaTKOBPEMEHHOM PEXKUME
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3apaua 5-14. /Ing BeHTHIIATOpA BEIOPATH TPEX(PA3HBIA aCHHXPOHHBIHA
9JIEKTPOIBUTIATENb, €CIM M3BECTHO, YTO pacu€THas IPOU3BOAUTEIHHOCTD
Q = 2,11 M%/c, pacuérubiii npuBeéHHENi Hanop H = 1590 H/M?, kosddu-

LMEHT IOJIe3HOro JedcTBus BeHTHisATOpa 77, = 0,56, HanpspkeHue nuTa-

Husg cetu U = 380 B, ckopocts BpaieHust JojbKHa ObITh paBHa 1450
00/MHH, BEHTHJIATOP U JIBUraTelb COSAUHEHBI BaJIlaMH HEITOCPEICTBEHHO.
3amaua 5-15. Jns memMococa BBIOpaTh TPEX(azHBIN aCHHXPOHHBIHA
9NIEKTPOJBUIaTeNb, €CIM HM3BECTHO, YTO PacyéTHasl MPOM3BOAUTEIHLHOCTH
Q=314 wm’/c, pacuérnblii npuBenéHEbIT Hanop H = 2097 H/M?, kosddu-

LIMEHT TMOJIC3HOr0 JECUCTBHUS IhIMOCOCA 7]}1 =0,6, HarpsLKCHUE MUTaHUA

cet U = 6 kB, ckopocTh BpallieHus J0JDKHA ObITh 0KOJIO 730 00/MUH, JbI-
MOCOC U JIBUTaTesIb COSIMHEHBI BaJJAMH HETTOCPEICTBEHHO.
3anaua 5-16. st KoMIIpeccopa MPOHM3BOIUTETLHOCTBI0 Q = 6 MY/MHH,
pabournm nmaBinerneM H = 1 Mlla, ckopoCTh BpaIlieHHs KOJICHYaToro Bajia N =
960 00/MuH, =0,6+0,8 BBIOpaTh ACHHXPOHHBIA SJIEKTPOIBUraTENL C
M

KOPOTKO3aMKHYTBIM POTOPOM C HEMOCPEICTBEHHBIM ITYCKOM OT CETH Iiepe-
MEHHOT0 TOKa HanpsbkeHueM 380 B.

3agava 5-17. Jpurarens noctossHHOro Toka tuma 21 225L umeer
CIIENYIOIINE TIACTIOPTHBIC NAaHHBIC: Pyoy= 22 KBT, Nyo= 750 06/mMuH, U=
220 B, n,, =0,832. Onpenenuts TEIUIOBOH PEKUM JBUraTelsl HIPH €ro

paboTe Mo ClIeIYIOIIEMY IMKITY: BpeMs TIepBOro yyactka t;=15 MuH, MOMEHT
Harpy3ku M ;= 105 H-m; BpeMmst Broporo yvactka t,=10 MHH, MOMEHT Ha-
rpy3ku M,= 80 H-M; Bpemst TpeTbero yyacTka 3= 8 MUH, MOMEHT Harpy3Ku
M =110 H-m. Tok BO30OYKIEHHS U COMPOTUBIICHUE IKOPHOM IICTTH HE U3Me-
HSIOTCSL. 3aIaHHBIN IUKIJI OTHOCUTCS K TIPOJIOJDKUTENIBHOMY PEXKUMY pabOThI
C IIEPEMEHHON Harpy3Koil.

3amaua 5-18. PabGora a5eKTpONpHBO/Ia XapaKTEPU3yeTCs PUCYHKOM
20, a, 6, mpu stom: M= 65 H-m; M= 50 H-m; ;=30 c; 1,=20 c; t,=3 c;
t:=2 c; t,= 45 ¢; w,e,= 290 pan/c; J = 0,9 Kr-M-. Onpenenutb pacuETHBIN
MOMEHT M MOIIHOCTh ABHTaTelsl M MOCTPOUTH €ro Harpy304YHYIO Jua-
rpamMmmy.

3amaua 5-19. OnpenenuTh MOIIHOCTD IIEKTPOJBHUIATENS, MIPEIHA-
3HA4YEHHOTO IS TEePEeMEeIeHus] CYIIopTa KPyImHOro cranka BecoM G =
5400 H. Cxopocts nepemeinenns cynmopta V = 20 M/MuH, KO3pHUITHEHT
TPEHHs IOKOSI B HampaBisIommx o = 0,2 u tpenust newkenus u = 0,1,
KIIJ nepenaun 7, = 0,7, CKOPOCTH 3JEKTPOJIBUrATENs JOIDKHA OBITh PaB-
Ha 1400 06/muH.

3agaua 5-20. JIis KOMIpeccopa MPOM3BOIMTENLHOCTRI0 Q = 8 M/MuH,
pabounm nasnennem H = 0,8 MIla, ckopocTh BpallieHHst KOJIeHJaToro Baia N =
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960 o6/MuH, 77, =0,6+0,8 BbIOpaTh aCUHXPOHHBIN MEKTPOABUTATEND C KO-

POTKO3aMKHYTBIM POTOPOM C HEITOCPECTBEHHBIM ITyCKOM OT CETH ITEPEMEHHOTO
ToKa HanpspkenueM 380 B.

3amaua 5-21. BeiOpats cuaxpoHHbIi qBurarens 10 kB st mpusona
KOMITPECCOpa, UMEIOLIEr0 CIEAYIOIINEe TEXHUYECKUE JaHHBIE: MPOM3BO-
auTenbHocTh Q = 4,65 M3/C, pabouce nmaBieHue H =10° ITa, ckopocTh
BpallleHus KojeHuaroro Bana N = 1000 o6/muH, 77, =0,6+0,8.

3agava 5-22. I HACOCHOW CTaHIINH TJIABHOTO TMOBEMA TPeOyeTCst BBI-
OpaTh CHHXPOHHBIH JIBUraTellb C HOMHHAIBHBIM HanpsbkeHreM 10 kB. Texuu-
4ecKue CBeJCHHS 0 paboTe HAcOCOB: IUIOTHOCTH BOAbL ¥ = 1000 Kr/m®; BbICOTA
BcacbiBanust H,=10 M; BricoTa HarHeTanus H,=100 M; notepu Hamopa H,=10
M; MPOU3BOIUTEILHOCTh Hacoca Q = 8,5 Mc; 1, =0,6+0,8; Bansl HAcoca u
NEKTPOBUTATEISI COSJMHEHBI HETIOCPEACTBEHHO.

3amaua 5-23. BriOpaTh acCHHXpOHHBIN IBHUTATENh C (DA3HBIM POTOPOM
ceprn 4AHK s rpaduka Harpyskw, n300paxEHHOTO Ha pucyHKe 21, Tre:
P, =60 xBt, P, =29 xBt, P, =44 xBt, t, =3 mun, t, =10 mun, t;, =2
muH, {, =5 muH. IIpuaTs nocTosHHy0 Harpepa auratens I, =50 muH,
K03 dHUIMEHT yXyamenus ycnopui temnootaaun S, = 0,35, koaddunuent

MOCTOSIHHBIX 1oTeps o = 0,5. CkopocTh BpallleHHs J0JKHA ObITh paBHa 750
00/MHH.

3amaua 5-24. [Ins BeHTHIATOpA BEIOPATh TPEX(PA3HBIA aCHHXPOHHBIH
9NIEKTPO/IBUIaTENb, €CIM M3BECTHO, YTO pacuy€THas NMPOU3BOAUTEIBHOCTD
Q=0,9 m%/c, pacuéTHpIii puBenéHHKIT Hanop H = 290 H/M?, ko3¢ -

€HT ITI0JIe3HOro AeiicTBus BeHTHIATOpa 77, = 0,59, HanpspKeHHEe NUTAHUSA

cern U = 380 B, ckopocTs BpaiieHus A0JDKHA OBITH paBHa 1450 00/MuH,
BEHTHJIATOP M ABUTATEJIb COSAMHEHbI BaJlaMH HETIOCPEIICTBEHHO.

3amgaua 5-25. Jlng mpIMococa BRIOPAaTh CHHXPOHHBIA 3JIEKTPOIBUTA-
TeJb ¢ HanpsbkeHueM rmTanus 10 kB, ecit n3BecTHO, YTO pacuéTHas 1mpo-
m3BouTenbHOCTh Q =54 M%/c, pacuéTHbIil npuBenéHHbIA Harop H = 4213

2 .
H/M®, xosdduument nonesHoro neicrsus apivmococa 77, = 0,6, ckopocTth

BparieHust papaa 750 00/MHH, IHIMOCOC M JIBUTaTeIb COCAMHCHBI BajaMu
HEMOCPEJCTBEHHO.

3apaua 5-26. BeiOpaTh 31€KTpoABUraTeNb IEPEMEHHOIO TOKA Ha-
npsbkeHreM 380 B must aBTOoMara, rpaguk paboThl KOTOPOro M300paxeH
Ha pucyHke 29. CKopocTh BpaleHuUs J0JKHA OBITh 0K0JI0 1500 06/MuH.
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Pucynok 29 — I'paduk paboTs aBTOMaTa

Enena Bnaoumupoena Illunuyvina
Anexceit Anexcanoposuy I'pudanos

3J1el<mp0npueMHuKu u nompeﬁumeﬂu 6 cucmemax 3ieK-
mpocnaﬁofceﬂuﬂ. y‘le6H0'MeTOI[I/ILIeCKOC rmocooue



