3AJIAHUE

JlaHHbIE U1 pacyeTa MOIIHOCTH 3JIEKTPOABUraTeNsl MEXaHU3M COOPYKEHHS
T10 33JaHHOMY I'pa(HKy Harpy3Ku

Tabauya Nel

Ne J1uTeabHOCTh pA00THI MEXAHM3MA Ha MoOmHOCTh MEXaHH3MA HA KAXKAOM
Bap. Ka’K/10M Y4acTKe rpaguka, t, yacTke rpajuka, P, kBt

1 18 30 10 20 23,5 8 5 0 25 10
2 60 100 10 45 30 8 4 15 10 25
3 30 15 60 60 10 25 10 0 18 30
4 50 20 40 50 45 0 4 8 0 5

5 15 25 20 25 30 15 4 30 15 10
6 10 75 60 50 10 30 5 0 15 25
7 7 3 15 4 12 6 20 3 15 30
8 1 1,5 2,5 1,5 1,5 8 6 0 4 35
9 1,5 4 2,5 35 3 20 10 6 8 8

10 20 10 50 10 15 20 10 6 8 8

11 18 30 10 20 23,5 8 6 0 4 35
12 60 100 10 45 30 8 4 15 10 25
13 30 15 60 60 10 6 20 3 15 25
14 30 20 40 50 45 30 5 0 15 25
15 15 25 10 35 30 8 6 0 4 35
16 10 75 60 50 10 15 4 30 15 10
17 7 3 15 4 20 0 4 5 0 5

18 1 1,5 2,5 1,5 1,5 10 10 0 18 30
19 1 4 2,5 35 3 8 4 15 10 25
20 20 10 50 10 15 8 6 0 4 35
21 18 30 10 20 23,5 20 10 6 8 8

22 60 100 10 45 30 26 20 13 15 30
23 30 15 60 60 10 30 5 0 15 10
24 0 20 40 50 45 15 4 30 15 10
25 15 25 10 35 30 0 4 8 0 5

26 20 75 60 50 10 30 5 0 15 25
27 7 3 15 4 2 25 10 0 13,5 8

28 1 1,5 2,5 1,5 1,5 8 5 0 25 10
29 1 4 2,5 35 3 0 4 8 0 50
30 30 45 30 15 20 8 5 0 25 10




BBEJIEHUE

Beimonaenne pacyeTHo-rpapuyecKoi paboTsl SIBIISIETCSI
CaMOCTOSITENIEHON TBOPYECKON pabOTOH CTyAEHTA, OTBEYAIOIIETO 3a TPHHSATHIC
UM B IIPOEKTE PELICHNUS, TPAaBUIILHOCTD BHIMOIHEHHS PACUETOB U JIUTEPATypHOE
W3JI0’KEHHUE MTOSICHUTENBHOM 3aIiCKH.

WcxonHble naHHBIE IS BBITOJIHEHHS KypCOBOT'O MPOEKTa MPHBOMISITCS B
3aJ]aHuH, a B IPWIOXKEHUH B Tabm. 1,2,3 naHHOro pyKOBOJCTBA MO BapHaHTaM
TIPE/ICTABIICHBI:

— XapaKTEepPHUCTHKA TEXHOJIIOTMYECKOTr0 000pyI0BaHHMST;

— paccTaHoBKa 3JIEKTPOOOOPYIOBaHHS Ha TIIAHE TTOMEICHHS;

— TaHHBIE JUIs1 BEIOOPa MOIITHOCTH 3a[aHHBIX AJIEKTPONPHBOJIOB;

— IaHHBIE JUIS Pa3padOTKM TNPHUHIMITHATIBHON CXEMbl aBTOMAaTHYECKOTO

YIIPaBIICHUS U 3aIUTHI 33JaHHOTO 3JIEKTPOIPHBO/IA.

[NosicHuTeNbHAs 3aMMCKa BKIIOYAeT 6-8 CTpaHMI] pyKOITMCHOTO TEKCTa Ha
mcrax popmara A4 (297 x 210). Tekcr 3anucku WUTIOCTpUpyeTCs Tpadukamy,
pHUCYHKaMH, CXEMaMH U CBOJTHBIMU pacyeTHBHIMHU TaOIHI[aMU.

B nosicHuTENTBHYIO 3aIHCKY BKITIOYAIOTCS:

1. TurynbHBIHA qHCT

2. Ornasnenue

3. Pa3pensl moACHUTENBHON 3aITUCKU
4. Croucok UcHonb3yeMol TUTepaTypsl

Pa3nensl pacueTHO-rpaduyecKoil paboThI TOMKHEI COIEpKaTh OCHOBHEIE
pacyersl:

— pacyer MOIITHOCTH U BBIOOD 3JIEKTPOIBUTATEIIEH AIIEKTPOITPUBOIOB
TEXHOJIOTHYECKUX MallIlH;

—pacyer MeXaHMYECKUX XapaKTEPUCTHK JJIEKTPOABUTATENEH 1 BEIOOD
ITyCKOPET'YJMPOBOYHBIX CONPOTHBIICHUI;

B 3ammicke M0MKHBI OBITH TIpEACTaBiICHBl TaONWIBI  BHIOPAHHOTO
AJIEKTPOOOOPYIOBAHUSI.

I'paduueckas yacth pacueTHO-rpauUIecKoil paboThl BKIIOUAET B ceds
CXEMBl U PHUCYHKH, KOTOPBIE JIOJKHBI OBITH BBHIIOJIHEHBI B COOTBETCTBHHU C
JICHCTBYIONMMH TPaBWJIaAMU TMPOSKTHpoBaHUs u ¢ cobOmroneaneM ECKI u
I'OCT.

[TonHocThI0 OGOpMIIEHHAass W TOANMCAHHAS TIOSCHHUTEIbHAS 3aIicKa
npezicTaBisieTcs K 3ammre. [Ipu 3amure pacueTHo-rpadudeckoi paboTs
YYUTHIBAETCS:

—KauecTBO M MOJIHOTA PACUETOB;

—KauecTBO OTBETOB Ha BOMPOCHI PYKOBOIMTEIIS T10 3aIUTe padoThI.



1. PacyeT MOIIHOCTH M BBIGOP 3IEKTPHYECKOT0 IBUTATEIsI
3JIEKTPONPUBOAA TEXHOJIOTHYEeCKHX MAIIIMH

Ha ocHOBaHMM WCXOJHBIX IAaHHBIX, NPUBEAEHHBIX B MPHIOKCHHH,
HEOOXOAMMO IPOM3BECTH pPacuyeT MOIMHOCTH 3JIEKTPOABUraTels ORHOTO H3
MEXaHH3MOB COOPYXEHHsI, Y KOTOPOro M3BeCTeH rpaduk Harpy3ku. [Ipu 3tom
HEeOOXOANMO OIIPEJIEINTh, B KAKOM PeXUMe paboTaeT 3TOT JIBUTATEb.

BeiGop 1Buratens HeoOXOAUMO MPOU3BOAUTH MO KATANOTy JBUraTtesei
(JI-4) unu Mo HEMONHOMY TIEPEYHIO JIBUTATENeH ¢ MX TeXHUYSCKHUMH TaHHBIMH,
KOTOPBIE MPECTABICHbI B MPUIIOKCHHUH.

Jls MexaHu3Ma nmoabEMa B COOPYKEHHUH HEOOXO0ANMO BBIOpATh ANEKTPO-
nBuratesb ¢ (GasHeIM poTopoM. JlaHHBIE Ui BBIOOpa 3JIEKTPOABUrATEN
MeXaHH3Ma MOobEMa MOCTOBOTO KPaHa MPECTABIICHBI B IPIIIOKECHHH.

1.1. O6mme cBegeHUs 0 BLIGOPE MOIIHOCTH 3JICKTPOABHI aTe s

Beibop MomHOCTH JBUrartens JOJDKEH OBITh TpOBEAEH B TOIHOM
COOTBETCTBHH C IPEAIOaraeMoil Harpy3Koi M peKMMOM paOOoThl ABHUIaTEIsL.
Ecnu nBurarens BbIOpaH OONbIIEd MOIIHOCTH, 4YeM 3TO HEOOXOJUMO MO
YCIOBHSM €ro paboOTbl, TO YBENMYMBAIOTCS KalWTalbHBIE 3aTpaThl U
yMmeHbIaercs B 0onmpmmHCcTBe cirydaeB K.ILJI. JIns acHHXpOHHBIX JBUTATENCH,
KpPOME TOT'0, CHIKAETCst KOI(PHUITEHT MOIIHOCTH.

Ecnu MomHoCTh ABUTaTeNs HEAOCTaTOYHA MO CPAaBHEHUIO C HATPY3KOH Ha
€ro Bajly, TO TeMIlepaTypa OTAENBHBIX YacTel ero MpeBBICUT AOMYCTUMBIE O
HOpPMaM BEJIMYMHBI M CPOK CIYXOBI JBUTATeNIss pPE3KO CHHU3HUTCA M3-3a
paspymieHust u3onsiiuu. [loaToMy Tpu BbIOOpE MOIIHOCTH ITPUBOIHOTO
JJIEKTPOABUTATENST HEOOXOIMMO YUYUTHIBATH YCIOBHA pabOTHl TPHBOJA,
3aBUCSAIIME OT CrenupUKaluu padoThl TPOM3BOACTBEHHOTO MEXaHH3Ma,
MIPUBEJEHHOTO B IBM)KEHHUE JaHHBIM 3JIEKTPOABUIATENIEM.

[Ipu BBIOOpE AneKkTpoaBUTATENEH Ul NpHBOAA pabOvYero MexaHu3Ma,
KpOME pacyeToB IO ONpEJeNICHHI0 MOIIHOCTH, TpedyeTcst BHIOpaTh poj TOKa,
BEJMYUHY HAIPSHKEHUS U KOHCTPYKTHUBHOE UCIIOIHEHHE C YIETOM BO3JEHCTBUS
OKpY>Kalomien cpespl.

K nambosnee mpocThIM MO YCTPOMCTBY M OOCIY)KHBAHHIO SJIEKTPOIBHIA-
TENSM OTHOCATCSI ACHHXPOHHBIE 3JEKTPOABHUIATENH C KOPOTKO3AMKHYTHIM
poTOpOM.

Ecnu perynupoBanue BpaiieHus IprBojia He TpeOyeTcsl K MOIIHOCTb CETH
MO3BOJISIET PSAMOM ITyCK, TO ACUHXPOHHBIN JBUraTeNb
C KOPOTKO3aMKHYTBIM POTOPOM SBJISIETCS OCHOBHBIM TTPH MOIITHOCTSIX pabovnx
MexaHusmMoB a0 100 xBt. bonee cnoxHbII UM JOpPOro - acCHHXPOHHBIM
JJIEKTPOABUTATENH C (DAa3HBIM POTOPOM — HCHOJB3YeTCsl B CIIydasx, Korjaa
HEoOXOIMMO PETYIMPOBAHUE YacCTOTHI BpAILEHUs, a TAKXKe Uil NPUBOIOB C



TSOHKEITBIMU  YCIIOBUSIMU ITyCKa WM C OOJIBIIMM YHCJIOM BKIIOYCHUM B dac,
HATIpUMeEp, VTS IIPUBOIOB MOIBEMHO-TPAHCIIOPTHBIX MEXaHU3MOB.

Cormacao (JI-1) pacder 3IEKTPOIBHUraTeNCH OCYIIECTBISACTCS B
3aBHCHUMOCTH OT XapaKTepa M JUTUTEILHOCTHA €ro padOThI: MPOIOIKUATCIHHBIN
(IIMTENBHBIN), TOBTOPHO-KPATKOBPEMEHHBIH M KPATKOBPEMEHHBIH.

1.2. PacyeT MOIITHOCTH NPH NPOAOTKATEIHLHOM PesKHMe

[lpn TPOAOIKUTENEHOM peXUME pabOThl JIOCTATOYHO ONPENETUTh
MOIIIHOCTh Ha BajJy MPOM3BOACTBEHHOIO MEXaHW3Ma M BHIOpATh 10 KaTaJory
JIBUTaTeNb, COOTBETCTBYIOUIMNA HOMHHAIbHOM MomHocTH. [lpuBeném s
npumepa (GopMysbl, TO KOTOPHIM MOTYT OBITh TIOJICYMTAHBI MOIIHOCTH
JBUraTeNedl Hacoca M BEHTWIATOpa. MONIHOCTE Ha Bady ABUTATeds Hacoca
onpenensercs NpPOU3BOAUTENBHOCTBIO HAcoCa, BBICOTOM HAarHeTaHWs U
BCaCbIBaHUs, a TAKXKE COITPOTUBIICHUS TPYO:

po QW +H,) g, (1.1)
1000 -y -Ng

rae: Q — NpOM3BOUTENBHOCTh HAcoca, M / CeK;
H, — BpICOTa Hamopa, paBHas CyMME BBICOT BCAChIBAHMS M HATHETAHUS,;
H, — nagenune Hanopa B MarucTpasix, M;
Y — YAEIbHBIA BEC MEPEKAYUBAEMON KUIKOCTH, H/M
n, — KII Hacoca;

N, — KII nepemaun.

MomHoCTs Ha BaJly ABUTATECIISI BEHTHUJIATOPA OIPCACTIACTCA
MPOMU3BOJAUTCIILHOCTBIO U HAIIOPOM, CO3JaBaC€MbIM BCHTUIIATOPOM:

- QH e (1.2)
1000 -ng -y

rae: Q — MPOU3BOIUTENIEHOCTE BEHTHIIATOPA, M / CEK;
H — cymmapHslii Hanop, H/ M;
N, — K/ BentunsaTopa;
Ny — KM nepenaumn.



1.3. PacueT MOIIIHOCTH IPH KPATKOBPEMEHHOM U
NMOBTOPHO-KPATKOBPEMEHHOM PeKAMAX

[Tpn KpaTKOBpEeMEHHOM ¥ TOBTOPHO-KPATKOBPEMEHHOM PEXHUMaM BBHIOOP
U pacdeT MOIIHOCTH DJIEKTPOABUTATENsl OCHOBBIBACTCS HA OIpPENEIeHUH
SKBUBAJICHTHBIX BEJIIMYMH MOIIHOCTH P, 1160 Momenta M mo 3amgaHHBIM
rpaduHaM Harpys3ku snextpoasurarens P = f(t); M = f(t). Takue rpaduxu
Harpy3KH 3aJaloTcs, Kak TNpaBWIo, B BHUJE [HarpaMMbl MOMEHTOB WJIH
MOIIHOCTH JTHOO YUCIOBBIM psifoM 3HaueHuid P, M u Bpemenu t. Ilopsimok
pacyera sl JaHHBIX PeXUMOB paboThl 1BUrareneii npencrasiex B (JI-1; JI-2).

[MpuBeném npumep BbIOOpa IBUrATEls MPOU3BOJCTBEHHOIO MEXaHW3Ma C
W3BECTHBIM IpauKOM HATrpy3KH.

IIpumep 1:

[TpOW3BOACTBEHHBI MEXaHM3M HMEET CICAYIOIUA rpaduk Harpyskw,
NpUBENEHHBI K YIJIOBOM ckopocTH BxomHoro Basia W = 99 5pam/c (950
00/MuUH):

P1 =45 kBT, tys1 = 1 Mus;
P2 =23 kBT, tyu52 = 4 MUH;
P3 =38 kBT, tp53 = | MuH, BpeMs ocTaHOBKH to = 7MuH. Ilyck aBurartens

ocymiecTBisieTcst 0e3 Harpy3ku. BbeiOpaTb acHHXpOHHBIM IBHTaTellb K 3TOMY
MEXaHU3My.



Pemenne.
1. CymmapHOe BpeMst paboThI 38 OIMH UKL
Ztpap = tpasi T tpas2 T tpag3 (1.3)
Ztpag=1+4+ 1= 6 Mmun;
2. OTHOCHTEBHAS TIPOIOIIKUTENLHOCTE BKIFOUEHHS B 3aIaHHOM TpaduKe
HarpysKu:
_ 2 lpns .
I1B,, Sttt 100 (1.4)

6

+

[Tpu sToM 3Hauennu [1Brp pexxnm pabOThI — MOBTOPHO-KPATKOBPEMEHHBIH.
3.Tak kak npearonaraeTcst BHIOpaTh ABUTATENb U3 CEPUH JIBUTaTENei

MIOBTOPHO-KPAaTKOBPEMEHHOT0 pexxknma, ¢ [1Bcr = 40%, To skBHBaneHTHas

MOIITHOCTH 32 IIUKJI pa0oThl 0e3 y4eTa BPEMEHHU OCTaHOBKHU(TIAy3HhI):

P = \/PthABl + P tpag s + P tpag s
’ Cpas (1.5)

2 2 2
PW:\/45 1+236 443871y o

4. puBeaeM MONYYCHHYIO K CTAHIAPTHOH MPOTIOTKATEILHOCTH
pxitoueHus [1Bcr = 40%:

p . —p . [IBr
pacu 40 K
1B, (1.6)
P 46

pacu 40

=9,65-,/—=10,35
40

5. Tlo xatanory aCHHXpOHHBIX JBUTaTeNeH ¢ KOPOTKO3aMKHYTHIM
poropom tura MTKM (380 B, 50 I'ti, 40%. I1B) BeIOUpacM nBuraTeib
MOMIHOCTBIO Py = 11,0 KBT, 1 you = 935 00/MuH, M,,/M, 0y = 3,0,
Muyer/ Mion = 2,8.

6. [IpoBepsieM ABHUTATENH HA TIEperpy3Ky. HOMUHATBHEI MOMEHT
JIBUTATEIIS:

P
M,,, = 09550 -—tor
o ‘r] HOM (l .7)

M 29550'L=112,4H'M
935

HOM



7.MakcuMaIbHbIH (KPUTHYECKHI) MOMEHT JBUTATEIs:
M Kp = 3 : M HOM (1.8)
M, =3-112,4=337 ,2H ‘M

8. MakcumasnbHbII MOMEHT Harpy3Ku IpU HEM3MEHHOM 4acToTe
BpallleHus1, paBHOH 935 00/MUH:

P
M max ot 9550 - :
LI (1'9)
M. = 9550 %2 _ 450 6H -u
935

9. MakcuMaITbHBIH MOMEHT Harpy3KU OOJBIIIe MAKCUMAITLHOIO MOMEHTA
gBurate’ds: (Mpmax or > My,) 459,2 > 337,2. IIpu 3T0OM HepaBeHCTBE paboTa
JIBUTATEJI HEBO3MOXHA.

10. Tlo karanory BeIOMpaeM IBHUTraTelb, OMIDKANIIUA MO MOIIHOCTH,
Puow = 16 KBT, 11 you = 940 06/MUH, Mo/ My0n = 3, Miye/ Muon = 2,8.

11. TIpoBepseM 3TOT JABHTATEb MO TEPETPY30YHON CIOCOOHOCTH.
MakcuManbHbIA MOMEHT JIBUTATETIS:
M, =3-M,, =3-9550 E— (1.10)
o

M =3-9550 -0 _ 487 6H -
v 940

B pesynbrate cpaBHEHUS M, > M jax or, T.€. 487,6 > 459,6.

12. be3 ydera NOHWXKEHHs] HANpsHKEHWS B TMUTAIOLIEH CETH, MOXKHO
OKOHYATENLHO MPUHSTH JBUTATENb MOITHOCTHIO 16 KBT

13. B cnyyau najeHus HanpsbkeHus B mutaromiet cety 10 10% npuHATHI
JIBUTATENb HE YJOBIIETBOPSET 10 MEPErpy304HOM CIIOCOOHOCTH U TOTAA HY)KHO
BBIOpaTh ABUTATENb elle 00IbIIeH MOITHOCTH.

[TpaBUIBHBIA NOAOOP OCHOBHOT'O AJIEMEHTA CHCTEMBI 3JIEKTPONPHUBOJIA-
JBUTaTesIs - 00yCIOBIIEH BBIOOPOM €r0 He TOJIBKO 110 MOILIHOCTH, IO POy TOKA,
HaNpsDKEHWI0, HO M 10 (YHKIMOHAIGHOMY HA3HAY€HHIO IpHBOja. Tak,
HanpuMmep, Ui TPUBOJIOB pPAabOYMX MEXaHM3MOB KpaHOB BBIMYCKAIOTCS
CHELUAalIbHbIE CEPUH JJIEKTPOABHraTeNell IEPEMEHHOTO0 TOKa B JWAIla30HE
MotHoctel ot 1,4 no 160 xBt. Ha BcéM nuanazoHe MOLTHOCTEH BBITYCKArOTCA
neurareny ¢ GasaeM potopom cepurt MTF u MTH, a momnocTsio 10 40 kBT -
TaKXe U C KOPOTKO3aMKHYThIM potopoM cepur MTKF n MTKH.



B cBOMO 0oUepesp pacyeT MONTHOCTH KPAHOBBIX AJICKTPOJIBUTATEIICH UMEET
pAa  OCOOCHHOCTEH, KOTOphIE HE BXOAAT B OONIYyI0O METONUKY BEIOOpa
JIBUTATENIsl, MPEACTaBICHHYIO B I1. 2, 3 HACTOSIIETO pa3jena.

1.4. MeToauka pacyeTa MOIIHOCTH JBUIATEJIs1 JJIsi KPAHOBOIO
MeXaHH3Ma

IMone3Hass MOMIHOCT, TpH paboTe KPaHOBBIX 3JIEKTPOIBHIraTeseH
3aTpayMBaeTCs Ha TPEOJOJCHHE CTATHYECKHX M JUHAMHUYECKUX HArpy3oK.
JuHaMudeckue HArpy3kd (MOMEHTBHI) BO3HHKAIOT JIMIIb MPH HU3MEHEHHSX
YaCTOTHI BPAILICHUS, T.€. B TIEPEXOTHBIX PEKUMAX.

Bo MHOTMX KpaHOBBIX AJIEKTPOIPHBO/IAX MPOIIECCHI MYCKa U TOPMOKCHUS
COCTaBJISIOT OOJIBIIYIO YacTh 00IIero BpeMeHn pabotsl. [Tosromy mpu pacuére
HEOOXOMUMO YUHUTHIBATH BEIUYMHY THHAMUYECKUX HATPY30K U JUTUTENBHOCTD
ux geiicteus. OnpejeneHne MOIIHOCTH M BBIOOp IBUratessi Uil KPaHOBBIX
MEXaHH3MOB MPOU3BOAUTCS MO CIIEAYIOLIEMY alTrOPUTMY:

— HaXOJATCS CTATHYECKUE HATPY3KH IO KOHCTPYKTUBHBIM UCXOIHBIM

JIAHHBIM;

— Ha OCHOBAaHHH CTATHYECKOTrO pacuera MpeBapUTEIIbHO BHIOUPACTCSI
9JIEKTPOJIBUTATEb;

—  PACCUHMTHIBAIOTCS MPHUBENICHHBIC K BATY IBUTATENS MaXOBbIC

MOMEHTBI
3JIEKTPONPUBO/IA KPAHOBOTO MEXaHH3Ma;
— ompenensieTcss BpeMs MePEXO/IHBIX MPOIIECCOB, YCTAHOBUBIICHCS
paboTsl
MPUBOJIA U TIEPErPy304YHAs CIIOCOOHOCTh IBUTATENS;
— BbIOpaHHBII [BUraTENb MPOBEPSCTCS MO YCIOBUSIM €ro HarpeBa.

[IpenBapuTenbHBIN BEIOOP 3JEKTPOJBUTATENS.

[Ipu mompéme mone3Horo rpysa ¢ cuoi Beca G(H) u rpy3o3axBatHOro
npucnocobnenus G,(H) co ckopoctsio V (M/cek) nBUTATENb MOKEH Pa3BUTH
MOIITHOCTh

_(G+Gy)-V

P -107 ,xBr (1.11)

rae: 1 — KI1/] Mmexann3ma, yauTHIBalONIMI OTEPU B PEAyKTOpE, OJIOKaxX
MIOJIIUITHAKAX,, OapabaHe U T.11.
Toraa MOMEHT, pa3BUBaeMbIN SJIEKTPOABUraTENIEM, ONPEAEISETCS Kak:
G+G D -
M= G+G) D 5o (1.12)
i-m 2



rze: 1— nepenaToyHoe YUCIIO BCeX Tepeaad OT JBUraTels 10
Ipy303axBaTHOTO MPHUCIIOCOOIEHHS, BKIIIOYAsi KPATHOCTH ITOJIMCIIACTa;
D — nuametp G6apabana e06E Ky, M.

[epenarouHoe 4nCIIO BBIYUCISETCS O OpMyIIe:

;= XD -n (1.13)
60 - U

rJe:

N — 9acTOTa BPaIICHUS MPUBOIHOTO BaJia peayKTopa, 00/MuM;

U — ckopocTb noabséma rpysa, M/mMux

D — Iluamerp GapabGaHa 1e0E KU, M.

[Tpu mogpéMe HOMHUHAIIBHOTO IPy3a MOIIHOCTH U MOMEHT HaXOAATCS 110
¢dopmymnam (1.11) U (1.12) myrém noncraHoBku G = Gh, a nipu nmogaséme mycro-
T0, 3aXBaTHOro mpucrnocodnenus — G = 0.

[Tpu BEIOOpE ABUTATENEH MepeMEHHOro TOKa, B Clydae ImoabEéMa rpysa u
ITyCTOTO 3aXBaTHOTO IIPUCIIOCOOJICHUS, CKOPOCTH /ISl TpPeIBapUTENbHBIX
pacyeToB NMPUHUMAIOT OJJMHAKOBBIMHM Ha OCHOBAHUH UCXO/HBIX JAHHBIX.

O6mmii HomunanbHeii KIIJ[ v, momydarcs, kak NpOU3BENEHHE Beel

K.II.A. OTACJIBHBIX yacTed MeXaHu3Ma COrJIaCHO KHHEMATHYECKON cXeMe

Ny =M, Ms M, (1.14)
rae:
1, — KIIJI maper 3y6uaTeix konéc, n, =098
M, — KII/I 6apabana, Ns =0,96
N, — Kl nonucnacra, n, =09

IIpu 3arpy3kax, OONBINIMX WIM MEHBIIMX HOMHHAIBHOW, K.M.J Oyaer
OTJIMYAThCS OT €r0 HOMHHAJIBHOTO 3HAUCHHS, IS TPAKTUYECKUX Pacd&ToB
00BIYHO MONB3yIoTCs KpuBbIMH T, = f(y) I pasiuuHbIX 3HAYCHHIA
HomuHaasHOro KII/I.

YactuuHasi OTHOCUTENIbHAS 3aTpy3Ka y BEIYUCISACTCS 110 (hopmyIie

Y= ﬂ (1.15)
G

Onpenenus 1, H 7y , HAXOAAT 3HAUEHME T) , NPH YACTHUHOH HArpyske
10 CEMEWCTBY KPHUBBIM, ITPUBEIEHHBIX Ha puC. 1.

[Tpu crycke rpy3a BO3MOXKHBI 2 pesKiMa:

— CHWJIOBOH (TIPHHYAUTENBHBIH) CITYCK;

— TOPMO3HOH CITyCK.



IlepBbIil, IpUMeHseTCd NpPU MajbIM Ipy3aX, KOrJa CO3JaBaeMbli MU
MOMEHT HE€ MOXET NpeoJoNeTh IMOTeph B MexaHusMme. B sTom pexume
CTAaTUCTMYECKUH M BpAIAIOIIMNA MOMEHTBl JIBUTATeNs COBMAJAIOT IO
HaNpaBJIEHUI0. PeXXUM TOPMO3HOro CIIycKa OCYIIECTBISETCA MNpH Tpy3am,
MOMEHT KOTOpBIX OOnbllle MOMEHTa IOoTepb. [l03TOMYy HIBHTaTeNb JOIKEH
CO3/1aBaTh TOPMO3HOM MOMEHT, MpENATCTBYIOIMMN CIYCKy TIpy3a CO BCe
YBEIMYUBAIOIINMCS YCKOPEHHUEM.
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PaccMoTpuM OCHOBHBIE COOTHOILICHHS B YKa3aHHBIX peKUMax. MOMEHT
CO3/1aBa€MbIil I'py30M M NPUBEAEHHBI K Baly IBUraTens INpH YCIOBHU
nepenauu 6e3 norepsb (= 1), Ha30BEM rpy30BEIM MOMeHTOM Mr. Torzia

M, -6+60)D Hy (1.16)
2-1

JleficTBUTENBHBINI MOMEHT Ha Bally JBUTaTeNsd NpU cIlycke rpysa Mcr
OKa3bIBA€TCS MEHBIIIE IPY30BOT0 Ha BEIMYMHY NOTepb M MeXaHu3Ma, T.€.

M =M, — M. Eciiu M, > M, T0 npu ciycke rpy3a JBUraTess Oyner

paboraTh B TOpPMO3HOM pexuMe, eciu ke Mr < M — To B JBUraTenbHOM,
OCYIL[ECTBJISIS] CUIIOBOH CITyCK.

Bennunny mnorteppr B nepemayax mnpu ToM ke (G MOXKHO CUMTaTh
NIPUOIM3HUTENBHO OAMHAKOBOM P MoAbEMeE U crycke. Toraa

M=Mr_mowm, (1.17)
Nu Nu
IIpu TopMO3HOM cITycKe
M, =M_-n ,Hu (1.18)

Tax kak npu nogbéme M, = M,/ 1|, TO, IOACTaBHUB U3 3TOTO BHIPAKECHHUS

3HaYCHUE JUIA TPYy30BOro MomeHta B ¢opmyny (1.18) ,momyumm mpocroe
COOTHOIIICHUE MEXKTy MOMEHTAMH TPH CITYCKE U MOABEME
M_=M_ -1’ Hu (1.19)

Yro0bl YCTAHOBUTH PEXKUM pabOTHI JBUrATENs IPH Pa3IMuHbIX Ipy3ax; a
TaK)Ke MOMEHTBI Ha BaJly IBUTATENS, CTPOSIT AUArpaMMy MOMEHTOB (puc. 2).

Ha ochp abcipicc HaHOCAT CyMMapHbIe 3HAYEHHS MACC TOJHMMAEMOrO
rpy3a M 3aXBaTHOI'O MPHUCIIOCOOJIEHNUS, a HA OCh OPAUHAT — 3HAYEHHUSI [PY30BOrO
MOMEHTAa M MOMEHTAa Ha Bajly JBUTaTeqs. Ha OCH OpAWHAT JBUraTeiibHbIE
MOMEHTBI OTKJIBIBAIOTCSI B MOJIOKHUTEILHOM HANPABJICHUHM, TOPMO3HbIE B
OTpHUIATEILHOM, Ha OCH aOCIMCC BEIMYMHY Tpy3a Ipd MNOAbEME — B
MOJIOKUTENILHOM HATPABJIEHHH, [IPU CIYCKE — B OTPUIATELHOM.
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ITocTpoenue nuarpaMMbl MOMEHTOB.

[MocTpoenne auarpaMMbl MOMEHTOB — NPOW3BOIUTCS  CIIEAYIOIIAM
obpazom. CHauana mo ¢opmyrne (1.16) BeUUCIAIOT 3HaueHWe M, mpu
HoMuHanbHOM Tpy3e G = G, Yepe3 nomyueHHyr0 TOUKy A U Havayio
KOOpAMHAT TMPOBOJAT JIMHUIO TPY30BOIO MOMEHTAa. 3areM ONpeleNsioT
BenuuuHy mnorepb 1o (1.17) it HOMHMHAJNBHOTO Tpy3a W 3Ty BEIUYUHY
OTKJIaJILIBAIOT BBEPX OT TOuku A. BTopoe 3HaueHue M, Haxomar mo ToH xe
¢dopmyie s mro00ro Apyroro 3Ha4deHUWs IOogHMMaeMoro rpysa. Ilpu stom
3naueHnst KIIJ[ mpu mopbeMe pa3iMyHBIX T'PY30B ONPEEINSIOT MO KPHUBBIM
puc. 1, mpeaBapUTEILHO ONpEesHB:

5= Ox+Gy (1.20)
G, +G,

OtnoxkuB 3HaueHHe My, mpoBoasaT mpsmyro My, = M,. Jluaua M,
OTCEKaeT Ha OCH OpAMHAT BEMMYMHY MO COOTBETCTBYIOUIYIO ITOCTOSHHBIM
TIOTEPSIM.

UroObl mocTpouTh My, TIpH CIyCKe, HOTEPH Al HOMHUHAJIBHOTO Tpy3a
BbUNTAIOT U3 M, u HaxomaT Touky C. Coemunsis — touky C u [ mpsmoit
MOJTY4at0T UCKOMYIO JTUHUIO M, = M, B pesxkxume cniycka. Touka E onpenensier
BEJIMYMHY Tpy3a, IIPU KOTOPOM ITPOHUCXOIMT TEPEBOJ] U3 PEXHUMa CHIIOBOTO B
pexxuM TopMo3HOro cmycka. Orpe3ok EJ] cOOTBETCTBYET CHIOBOMY CIIYCKY, a
CE TopMo3HOMY.

CraTUCTHYECKMH MOMEHT TpU  [OJbEME IYCTOrO0  3aXBaTHOTO
npucnocobsieHnss  onpeaesitor o gopmyne (1.12) mpu G = 0, a
CTaTUCTHYECKU MOMEHT MpH CITyCKE ITYCTOTrO 3aXBaTHOTO IPHCIIOCOOJICHUS
OIPEAEISIOT U3 ANarpaMMbl MOMEHTOB (Touka J1).

Pacuer MomHOCTH Ui TpeNBapUTEIEHOrO BHIOOpA BIIEKTPOIBUrATENS
MeXaHn3Ma T0/lbeMa MOCTOBOI'O KpaHa BEAETCS NCXOAS M3 IMKJIA €ro padoThl,
cocTosmmero u3 4-x omepanuil: mogbéMa M CIIyCKa HOMUHAJIBHOTO TIpy3a,
moybEéMa U CIyCKa IyCTOr0 3aXBaTHOTO MpHUCIIocoOneHus. Jist 3Tux omepanui
MeXaHn3Ma MoAbeMa Ha OCHOBaHMH MCXO/IHBIX JaHHBIX, 110 popmynam (1.11) —
(1.13) cHavama ONPENENSAIOTCS CTATUCTUYCCKHE MOMEHTHI, a 3aTeM
paccunThIBaeTCS CPEAHEKBAPATUYHBIA MOMEHT 3a IIMKIL:

2 2 2 2
Mg = Myt + My -t + Mg -t + Mo teo ,Hm  (1.21)
tor Fter o +teo
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rae: Mmr, Mcr — craTiueckue MOMEHTHI MPU MOIBEME U CITYCKe

Mo, Mo —COOTBETCTBEHHO HOMHHAIILHOTO T'Py3a U IMYyCTOr0 3aXBaTHOT'O
TIPUCTIOCOOIIEHUSL.

Thr, ter, thno, tco — BpeMs paOOThI JBUTATEIIS MPU BHITTOTHCHIH
COOTBETCTBYIOIIEH onepaiuu.

[MockonpKy TOYHOE BpeMsi paOOTHI IBUTATENS MPH BHITIONIHCHUN KaXKIOH
olepaluy HE U3BECTHO, TO MPUHAB trr = ter = tho = tco, HOIYYUM CIIEAYIOLIEE
BBEIpQ)KCHUE IS ONpEICICHUS  MPUONMKEHHOTO  3HAYCHUS  CpEJIHEe-
KBaJIpaTUYHOIO MOMEHTA:

2 2 2 2
M. = Miyp -ty +Mep -t + Mo - tio +Meo “teo | Hu (1.22)
cp
tor Hter Hino +teo

Hcxons u3 HaliieHHOro 3HaYeHUs: Mcp, 10 popmyie (1.22) ompenensercs
CPEIHSISI MOIITHOCTB AJICKTPOIBUTATENS TSI TIPUBOJIA KPAHOBBIX MEXaHH3MOB:

_Men yBr (1.23)

9550

TIe: Mcp—B HMm
n— B 00/MHUH
Ecnu  nelictBuTEnbHAas MPOAOJDKUTENBHOCTh BKItOWeHus [IBx %
MEXaHH3Ma B UCXOJHBIX JIAHHBIA OTJIMYAETCS OT CTaHAApTHOTO 3HAYEHHs], TO
MOJy4YeHHAs] MOIIHOCTh TCPECUUTHIBACTCA Ha ONMKAHIIYI0 CTaHAAPTHYIO
IIBkat %:

. |[ABx , kBr (1.24)
CpP HB

KAT

KAT —

riae: Pxatr — MOIIHOCTB, IpUBEAEHHAS K cTaHaapTHO T1B.

OnpenenuB 3HadeHWe MoOIMHOCTH 1O Qopmyne (1.24), mo karajory
KPAHOBBIX 3JICKTPOJBHUTATEICH BBIOMPAIOT JBUTATEIb OJVDKaWIIeH OOoNbIIei
WJIM PaBHOW MOIIHOCTH.
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ITpoBepka MO HePEerpy30YHOH CIOCOOHOCTH.

BriOupasi KpaHOBBIM 3JEKTPOABHUTATENb, CICAYeT MMETh B BHIY, UTO
MOIITHOCTh €ro JIOJDKHA OBITh TAKOW, YTOOBI MPH IyCKaX W TOPMOXKCHUH
KpPaHOBOI'O MEXaHHW3Ma YCKOPEHUS HE MPEBBIIIAN JIOMyCTUMBIX 3HAYCHUH. J{ns
HOPMAJTLHBIX KPAHOB 3TH YCKOPEHHUS IOJDKHBI OBITH He 00JIee: T MEXaHU3MOB
moabéMa a < 0,2 m/c, 11 MexaHu3MoB Tiepemernenus a < 0,6 : 0,7 m/c. Tak kak
BpeMs ITyCKa tn CBS3aHO CO CKOPOCTHIO IMEPEMEIICHHS COOTHOIICHUEM t= V/a,
TO JUIsS BBITOJHEHUS YKA3aHHOTO YCIIOBHS BpEeMs IyCKa JIOJKHO COCTaBIISThH
I MEeXaHu3MOB moabéMa tn > 5v. YUroObl o0ecneunTh MHUHUMAIbHO
JIOITyCTAMOE BpEMsI pa3roHa IJIEKTPONPHBOAA MEXaHHM3Ma IOAbEMA TpPHU
TIOJTHOM TpY3€, IBUraTeNb JOJKCH Pa3BUBATh U30BITOYHBI MOMECHT:

2
_GD n yy (1.25)

rie: GD? —cyMMapHbIit MAKOBBIIl MOMEHT IPUBOJIA, TIPHBEEHHBIH K BATy
JIBUTATEJIS.

N — YacToTa BpalleHus ABUTATeNs, 00/MHH,

tr — IPOAOJDKUTENBHOCTE pa3dera JIBUraTes.

UroObl pa3roH NpHBOJA HE NPOXOAWI IPH NPHUACIBHBIX 3HAYEHHSX
YCKOpEeHHUH, BpeMsl pa3roHa IpH HOAbEME MOIHOTO TPY3a JOIDKHO OBITH OKOJIO
2 CeKyH]I.

th = 2c.

[IpuBenEHHBIN K Bay 2JEKTPOABUraTeNsl CyMMapHbIi MAKOBBI MOMEHT
NpUBOJA BKITIOYACT B cebs MaxoBble MoMeHTH mpuratens (GD? 1), mydrsi
TOPMO3HOI0 IIKMBAa M JPYTUM YacTel, HaXOJAIMMCS Ha OJHOM Baily C
neurateneM (GD? M), a Takke: MaKOBbIE MOMEHTBI CHCTEMbI Iepeiad H
MOCTYNAaTEIbHO JBIKYIMMCS YacTel KpaHa.

MaxoBsie MomenTsl GD?M i GD?11 cocTaBIsEOT OCHOBHYIO YacCTh OOIIEro
MaxoOBOIO MOMEHTAa. MaXxOBble MOMEHTHI BCEX OCTaJbHBIX IIEMEHTOB IPUBOJA
C JIOCTaTOYHOW TOYHOCTBIO YYMTHIBAIOTCS HEKOTOpPHIM Kodddurnmenrom, K,
BEJIMYMHA KOTOpOro npuHumaercs pasHoi 1,10 — 1,25. Torma cymmapHsIii
MaxOBbIi MOMEHT, NPUBEAEHHBIA K BaJly JBHUTraTellsl, MOXXHO IPUOIM3UTEIHHO
HaUTH U3 BBIPAXKECHUS

GD? =K (GD’1 + GD*m) (1.26)
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Takum 00Opa3zoM, HEOOXOAMMBbIH MOMEHT, KOTOPBIA JOIKEH Pa3BHBATh
JIBUTATENb ISl IPEOJIOJICHUS] CTATUYECKUX M JTHHAMHYECKHX HArpy3ok, Oyaer
paBeH:

MH6 = Mnr + Mus (127)

[IpenBapuTenbHO BHIOPaHHBIH 3JIEKTPOIBUrATENb 10 TIEPErPY304HOH CITO-
coOHocTH oOecrieyrBaeT HOPMAJbHYIO pabOTy KpaHOBOIO MEXaHHM3Ma, €CIH
BBITIOJIHAETCS YCIIOBUE

MJZ[ max >M HO » (128)

Benuunna MakcuManbHOrO MOMEHTA, Pa3BUBAEMOrO ABUTaTENEM My .x
MTOJICYUTHIBACTCS 110 hopmye:

M e = 085> M, K, (1.29)

rae: 0,857 ~ kod(hGUIHEHT, YIUTHIBAIOMMHA JOMYCTHMOE CHHKEHHE
HAIpPsDKEHUS, MPU KOTOPOM KPaHOBOE AJIEKTPOOOOpYIOBaHHE JIOKHO pado-
TaTh HOPMAJILHO.

MH — HOMUHAJTBHBII MOMEHT JBUTATENS TIPU KaTanokHoM [1B%.

KM — k03¢ urmenT kpaTHOCTH CpeTHETO MOMEHTA 33 TIEPUOJT

ycKa.

J1y1s acHHXpOHHBIX JiBHUTaTenei ¢ ¢pasHpM potopoM Km = 1,6 : 2./Tns
JIBUTaTENei ¢ KOPOTKO3aMKHYTHIM potopoM Km = 0,45 (Ko + ),
rne K, =M,/M, — KpaTHOCTh HAYAILHOT'O ITYCKOBOI'O MOMEHTA.
A = M/M,, — KpaTHOCTh MaKCUMaJIbHOT'O ITyCKOBOI'O MOMEHTA.

IIpoBepka no Harpesy.

IIpoBepka MO YCIOBUSIM HarpeBa MMPOU3BOJUTCS Ha OCHOBAHMU PACUETOB
MEPEXOHBIX MPOIECCOB U OMPEIE/ICHUS] SKBUBAIEHTHOTO 3HAYEHUSI MOMEHTA
WJIA MOIITHOCTH, KOTOpPbIE CPABHUBAIOTCS C HOMUHAIbHBIM 3HAUYEHUEM MOMEHTA
WJIA MOIITHOCTH JIBUTATEISL.

Cpenuuii 5KBUBaJICHTHBIA MOMEHT 32 IUKJI JJIs1 MEXaHU3Ma T0IbEMa HaXO-
JUTCS TIO (hopMyJIe:

MCP — M%{ '(tm +i, +tn3)+ty (M;r +Mér +M§10 +Mé0) (1,3())
T-E
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rae: M — cpefHee 3Hau€HHE IMyCKOBOIO MOMEHTA AJIEKTPOJBUTATENS 32
TIepUOJI pa3roHa MPUBO/A;

tm, tm, tnz — JUTUTEIBHOCTH pa3dera COOTBETCTBEHHO MPU IMOIBEME
HOMUHAJIBHOTO TIpy3a, TMNOABEME U CIYCKE TIOPOXKHEro0 3aXBaTHOTO
MIPUCTIOCOOJICHHST;

Mmr, Mcr, Mpo, Mco — craTuueckue MOMEHTHI COOTBETCTBEHHO IPHU
NoAbEME M CIIyCKE HOMMHAJIBHOIO TIpy3a, MOABEME M CIYCKE ITYCTOrO
3aXBaTHOTO TIPUCIIOCOOJICHHUS,;

ty — BpeMs pabOTHI DJICKTPOIBUTATENSI B YCTAHOBHBIIIEMCS PEXKHME 3a
UKIT;

T — WINTEILHOCTD UKJIA;

E — oTHOCUTENbHAS TPOJOIKUTENBHOCTD BKIFOUEHUS JIBUTATENSI.

Jlis Toro, 4ToOBI MONYYUTH BpEMsI YCTAHOBHBIIETrOCS JIBIKEHHS NPHU
BBIMIOJIHEHUM  COOTBETCTBYIOLMX  OMNEpaliii KPAaHOBBIM  MEXaHU3MOM,
HEOOXOIMMO OIPEEINTh IMPOJODKUTENFHOCT NUKJIAa T 1O Harpy304HOH
nuarpamme. Ecnu Harpy3ouHoll auarpaMMbl HET, TO IPOJOKUTEIBHOCTH
mukia T Oepercst OpueHTUPOBOYHO ISl MAIIMHHBIX 3a10B 180 — 240 c.

Bpemst paOoTHI-3JIeKTpOIBUraTellsi B YCTAHOBUBILEMCSI PEXUME
3a IUKJI BEIYUCIISIETC 1o hopmyie:

_T-E—ty, —ty, —ty,—4t;

ty (1.31)
4
rae: t T — WIMTCJIBHOCTL TOPMOKCHUA.
Je#ictBuTenbHOE BpeMs pa3roHa TpH TOJMHOH HArpy3ke
3aBUCUT OT MOMCHTAa MH(;:
2
GD”'n (1.32)

th =
375'(MH6 _Mnr)

I[Ipy mnompéMe ™ CHycke IYCTOTO 3aXBaTHOTO MPHCHIOCOOIEHHS
N30BITOYHBIE MOMEHTHI M,, Oyayr Oonpmie. BemmumHa ux ompexaensercs
CIIEIYIOLIUM 00pa3oM:

Mm.n:MH(S_Mno u Mm.c:MH(S_Mco (133)
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Torz[a BpEMs pa3roHa MnpuBoJa Jid YKa3aHHBIX or[epaum‘/i COCTaBMUT:

2
(,=—oD 0 (1.34)
375-M,;

2
g, =00 0 (1.35)
375 'Mm.c

IIpu cnycke rpy3a NpOAOIDKHUTENBHOCTh pa3dera NMpUHUMAETCS pPaBHOM
HYJIO, TTOCKOJIBKY TPH 3TOM H30BITOUHBI MOMEHT Beiauk. Ha ocHoBaHMM
MOJYyYEHHOr0 3HAYEHWH SKBHUBAJICHTHOTO MOMEHTa CpEeIHAS MOIIHOCTh
nBurarens Beramcisiercss 1mo Qopmyne (1.23). Jlpurarenb Mo yCIOBHSM
HarpeBa BBIOpaH MPAaBWIBHO, €CIU TPH 33JaHHOH IPOJOJDKUTEILHOCTH
BKJIFOUEHUS BBINOJHSIETCS YCIOBUE:

P, <P, (1.36)

rac: PH — HOMHHaJIbHasA MOIIHOCTb BBI6paHHOFO JABUTaTCIIA.
HpHMep pacyeTa MOIIIHOCTHU ABUTaTCIIA MEXaHU3Ma noabémMa HpI/IBeZ[éH B JI-1

2. PacyeT MeXaHHYECKUX XaPAKTePHCTHK JJIEKTPOABUIATEIs
¥ BBIOOP IMyCKOPEryJINPOBOYHBIX CONPOTUBJICHUIA

2.1. ITocTpoeHne MeXaHUYECKOH XapaKTePUCTUKH

Ha ocHoBannu MaCIOPTHBIX TaHHBIX BBI6paHHOFO JABUTATCJIA KPAHOBOI'O
MEXaHU3Ma HeO6XOI[I/IMO MOCTPOUTH E€CTECTBCHHYIO MEXAHUYCCKYIO Xapak-
TCPUCTUKY.

HOCTpOCHI/Ie €CTECTBEHHOM XapaKTCPUCTUKU ACHMHXPOHHOI'O JABUIATCIIA
MIPOMU3BOAUTCA OOBIYHO C IIOMOIIBIO (l)OpMyJ'ILI MeXaHHIEeCKON XapaKTCpUCTH-
KU:

:2'MKP'(1+3'SK}>) 2.1
S/Sgp /S+2-a-Sy

3anaBasice 3HaueHHAMU S oT 0 10 1 UId ABHUraTeNBHOrO peXUMa U
MOACTaBISAS UX B (opMyny (2.1) BEIYHCISIOT COOTBETCTBYIOIINE 3HAYCHUS U
[0 TOYKAaM CTPOSIT MEXAHWYECKYI0 XapaKTEepPUCTHUKY. IIpu 3TOM CKOIBKEHUIO
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Skp OTBeuaer MOMEHT Myp, KOTOPbIE HAXOIAT IO CIACAYIOIIUM (OPMYyIiam:

/
S—+ R, : 2.2)
2 2
VR + (X, +X5)
3.U;
My, = . 23)
2'(’30 '(Rl +\/R|2 + (XI +X£)2
B nanHOM BBIpaskeHUU: o, = 2m-1n,
60
R1 u X1 — xaTanoxHbIe JAHHBIC BRIOPAHHOTO 3JICKTPOIBUTATEIIS;
R2 u X2 — npuBenéHHbBIC COMPOTUBIICHUST OOMOTKH POTOpA PaBHBIE:
R, =R, K, X, =X, K, (2.4)

rae Ke =0,95 Un/E2K - xoaddunment tpanchopmarmu 3./1.C.

Tak xak mapamerpsl R1, R2, X1, X2 He Bcerma parotcs B Karajorax u
MacIopTax B MPAKTUYCCKUX pacyérax HCIOIB3YIOTCS APYrHe 3aBHCUMOCTH,
TTO3BOJISIFOIIIUE PaccUuTaTh Myp U Sip.

Taxk, Hanpumep, Myp MOXKHO pacCUMTaTh, 3HAS BETUUUHY IIEPErPy309HOM
CIIOCOOHOCTH JIBUTATEIIS:

A=Mg/My; (2.5)
M =A-My; (2.6)
P -10°
npustom M, =9550- —- wm M, _By 10 2.7)
ny Wy
rae Py — B xBT; o, = Ty
30

BenmuwHa ) IS pa3sMUYHBIX CEpUl TBUTATEICH NMEET CICAYIOIINE
TIPEICTIBL:

JI7Is1 KpaHOBO-METAJUTYpruueckoit cepun A, = 2,3...3;

IUIs BUTATENIEl o0mero HazHauenus A = 1,7.., 2.4,

Kputnueckoe CKOIBKEHHE MOXKHO HAUTH TAKKE C TOMOIBIO BETHUUH A
uS.

Jlnst nBuraTeneit Majgol MOITHOCTH:
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o - A+ —1+28, -(L-1)
e 1-2S, -(A—1)

(2.8)

Jlns nBurarenei cpenHeit v 00JIbIIEH MOITHOCTH:

Sep =Sy (A +/A7 1) 2.9)

e Sp = ——H (2.10)
n()

ITpumep pacuera MexaHUUECKON XapaKTepUCTUKU NpUBEEH B JI-1

2.2. PacyeT mycKkoperyJupoBOYHbBIX CONPOTUBICHU

[TonpoOHoe onucanue Mo pacuy€Ty MyCKOBBIM U PETYINPOBOYHBIX
CONpPOTUBJICHUH JIBUraTesel npeacTaBieHo B JI-2.

Cy1ecTByeT HECKOIBKO CIIOCOO0B pacuéTa CONMpOTHUBICHHUHN, KaK
aHAJIMTHYECKHX, TaK U Tpaduueckux. Hanbonee ynodeH rpado-aHaTuTHYECKIHA
MeTo] pacuéra. PacueT rpado-aHaIMTHIECKUM CIIOCOOOM ITPOU3BOUTCS B
crenyromeM mopsiake (puc.3):

a) CTpouTcst ecTeCTBEeHHAs! MEXaHMYEeCKast XapaKTepHCTHKa 110
METOJIUKE.

0) 3amarorcst 3HaYEHHsS HAMOONBIIErO IMyCKOBOI'O MOMEHTa W MOMEHTa
MEePEKIIIOUEHUs CTyIeHel comnpoTtusieHus: M,. Micxoast U3 yciaoBuiA, MPUHATHIX
JUIsL IBUTATeNed TOCTOSHHOrO TOKa HE3aBUCHUMOTO BO30Y)KICHHMS, 3HAUCHHS HX
MOYKHO TIPUHSTH PABHBIMU:

M1 =(2,0...2,5), MHu

M2 =(1,1...1,2), Mu

C yuéroM BO3MOMXHOTO CHIDKEHHS HAIPSDKEHHS CETH 3HadeHHe
ITyCKOBOTO MOMEHTa M2 MOXXHO ONpeAeNuTh 3HAYEHHEM KPHUTHYECKOTO
CKOJIb)KEHUSI:

M1 =(0,7...0,8), Mxp

B) Uepe3 Toukm mepeceueHus BepTHkaied M1,M2 ¢ ecTecTBEHHOM
XapaKTePUCTUKON (TOYKM € M €') MPOBOIAT MPSAMYIO A0 IepeceueHUus: B
touke K ¢ ropmsontaneHOW mpsmoii ah (S = 0). CoOmromas paBeHCTBa
HanOoipmux M1 u mepeximroyarommx M2 MOMEHTOB Ha BCEX ITYCKOBBIX
CTYNIECHIX, 4Yepe3 touky K mposomsar mpsameie HWH', PP' u mm|,
XapaKTepH3yIOIIHE MPOoIecc CTYIIEHYaToro pa3roHa ajaeKTpoasuraress. [lpu
ymadHoM BheIOOpe 3HaueHmd M1 w M2 BBIXOX Ha ©CTECTBEHHYIO
XapaKTepHUCTHUKY JIOJDKEH NPOM30MTH B TOYKE € Ha BEPTUKAJIHHOW JIMHWU uh
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HauOOJIBIIEro IMyckoBoro MoMeHnra M1. B pesynbraTe mocTpoeHUs! OTpe3KH
u'p, p'm, m'e JOKHBI OBITH PaBHBl M TMapajuleNbHBI ApYyr apyry. Ecmm
YKa3aHHOE YCIJIOBHE HE BBINOJHSIETCS, TO CIEAyeT W3MEHUTh 3HaueHue M1
nnu M2 1 mocTpoeHne NOBTOPUTE.

r) 13 moctpoenust quarpaMMbl HaXOAUM CONPOTHBIICHUS! ITyCKOBBIX
CTyIEHEH:

Rpl =22 R2 Rp2 =22 R2 Rp3 = < .R2
he : he : he

TOJITHOC CONNPOTUBJICHUE ITYCKOBOI'O peocTaTa:

e
Rp=—-R2
P he
ns S
nol® K a .
= h
| e "
0,5
F /
I
1,0 | 1
MH M2 M1 M
Puc.3

Teoperuueckn: moA00paTh YaCTOTHBIA  IpeoOpa3oBareNb IS
YIIpaBIIEHUS] DIIEKTPONPUBOJOM. BbIOOp mpeobOpaszoBartelnsi OCyLIECTBISETCS
mo, mpuBeACHHONW K cTaHmaptHoM [IB momuocTH. HeoOXomumo OleHHUTH
MMKOBbIE HArpy3KH MO MaKCUMaJbHOMY TOKY ACHHXPOHHOTO JBUTraTels,
obecrieurB 3-X KpaTHBIU 3artac.
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3. Bei0op u pacueT pacnpee/uTeIbLHBIX ceTel 11 MUTAHUS
3JIEKTPONPHUBOI0B MEXAHU3MOB COOPY KEHHUS

B nanHOM paszfene METOMUYECKUX YKAa3aHUH COTIIACHO 3aaHUI0 (MTPUIOKCHUE
Tabn.4, PaccraHoBka 3JEKTpOOOOPYIOBAHMS HA IUIAHE ITOMCIICHUS)
HE00X0IUMO:

- Ha TUTaHE ITOMEIICHUS PAa3MECTUTh JICKTPOOOOPYIOBAHNE;

- paccyMTaTh ¥ BEIOPATh KOMMYTAITHOHHYIO 3alUTHYIO aIlapaTypy;

- paccuMTaTh CEUCHUE MPOBOJIOB M KaOeIeH, MATAFOIIIX
AIEKTPONPUEMHHUKH;

- BBIOpATh PaclpeICIUTEIbHOE YCTPOHCTBO CHIIOBOH CETH;

- Ha TUTAaHE, BHIMOJTHCHHOM B MAacITade ¢ pa3MeIleHHBIM
000pyI0OBaHUEM, CITPOCKTHPOBATH TPACCHI POBOJIOB U Kabeeit ¢
000CHOBaHUEM BHUJIa MTPOBOIKH, CIIOCO0a MPOKIIAJKH U T.]I., UCIIONB3YSI IPH
9TOM 0003HauYeHHe Ha TiaHax cornacHo ['OCT;

- pa3paboTaTh MOJHYIO PACUETHYIO CXEMY CHIIOBOM CETH
MIPEJICTABJICHHOTO MTOMEIICHUS B BUJIC YePTEKA.

3.1. Bb160p KOMMYTAallMIOHHOM M 3aIUTHOH ANNAPATYPbI
3J1eKTPONIPHEMHHKOB

K KOMM yTaIlliOHHBIM ammapaTram OTHOCSATCS PYOWIBHUKH,
MEPEKITFOYATENT, TIAKETHBIC BBIKIIIOYATEIH, KOHTAKTOPHI M MAarHUTHBIC
myckatend. OHHM pa3nuyaloTcs MO CHocoOy ynpaBieHHs (py4HBIE |
JMUCTAHI[MOHHBIC), HA3HAYCHUIO W WCIONHCHHWIO. ATMmapaTsl PYYHOrO
VIOpaBICHUS — PYOWIGHUKH, MEPEKIIIOYATEIH, MAKCTHBIC BBIKIIOUATETTH U
ITYCKOBBIC SIIUKH — MIPUMEHSIOTCS PU HEOOIBIIIOM KOJIHMYECTBE BKITFOUCHHUU B
4ac, e€CIM He TpeOyeTcs MUCTAHIIMOHHOTO WM aBTOMATHYSCKOTO BKITFOUCHUS.
ArnmapaTel JMCTaHIMOHHOTO YIPABICHUS — KOHTAKTOPHI W MATHUTHEIC
MycKaTelu, TMO3BOJISIIONIMEe BKiIouate JjJo 600 BriIoueHuid B dYac —
MIPUMEHSIOTCS B CHCTEMaX aBTOMATHUYECKOTO YIPABIICHUS JBUTATEIIIMU.

[To uCTOTHEHUIO ammapaThl MOAPA3ACISIFOTCS Ha OTKPHITHIC, 3allUTHBIC,
3aKpBITHIC, B3PBIBOOMACHBIC. ATIITApaTHI YIIPABICHHUS BRIOUPAIOT IO POy TOKa,
HANPSOKCHUIO, MOINMHOCTH WM TOKY IPHEMHHKA, CIOCO0Yy YIIpaBIICHUS,
ucnonaeHuto. [lpu BeIOOpe ammapata MO pPOAY TOKA, HAMPSHKCHUIO U
MOIITHOCTH TpeOyercsi, YToOBl PAacUETHHIC BEIHMYUHBI TOKA, HAMPSDKCHUS U
MOIITHOCTH TOHW SJICKTPUYECKOW IIEMH, B KOTOPOHW OH YCTaHABIMBAETCS,
COOTBETCTBOBAJIM KATAJIOKHBIM JAHHBIM BBIOMpaeMoro ammapata. Ilo
WCTIOJIHCHUIO allapaThl BRIOUPAIOT B 3aBUCUMOCTH OT YCIIOBUI OKpYXKaromIen

21



cpenbl, B KOTOpOW OHM JOJDKHBI paborarh. Kiaccudukarusi nmomenieHuin mno
YCIOBUSAM OKpyXKaromed cpeasl mnpuBeneHa B "IIpaBumax ycrpolicTBa
3JeKTpoycTaHoBOK". JIJisi 3amIMTHl SJEKTPOABUraTeile W cered OT TOKOB
KOPOTKOT'O 3aMBIKaHHSI CITyXKaT aBTOMAaTHUECKHE BBIKITIOYATENN 0€3 BBIIEPKKH
BPEMEHU U NPEAOXPAHUTENHN, a I 3alUThl OT HEPErpy30K — aBTOMATHI C
BBIIEP’KKOM BPEMEHU U TEIJIOBHIE pelie, BCTPOCHHbIE B MATHUTHBIE TyCKATEIH.

3ammra OT TOKOB KOPOTKOTO 3aMBbIKaHHMs o00s3aTeNbHa ISl BCeEX
3NEKTPONPUEMHHUKOB, CUIOBBIX M OCBETHUTEIbHBIX dJIEKTpUueckux cereid. OHa
JIOJIKHA JIeMCTBOBAaTh C MUHMMAJIBHOW BBIJIEPKKON BPEMEHU OTKIIIOUEHHUS U
obecrieunBath H30MparenbHOCTh. [IpM  KpaTKOBpEMEHHBIX —Ieperpyskax,
BBI3BaHHBIX IMyCKOBBIMA TOKAMHU WU NMUKAMH TEXHOJIOTMYCCKHX HArpy3oK,
anmapaThl 3aIIUTBl HE JOJDKHBI OTKJIIOYAaTh AJIEKTpOycTaHOBKH. CoriacHo
1V, 3amuTa aBuraTeneld MIUTENBHOTO pPEXHMMa OT MEPEerpy3Kd TOKHA
YCTaHABIMBATHCA B CIACAYIOLIUX CIy4asX:

— €cIIM BO3MOXKHA CHUCTEMaTHyecKas MNeperpy3ka MexaHu3Ma IO TeX-

HOJIOTUYECKHM MPUYMHAM, & TaKKe, €CIIU MPU 0C000 TSDKEIBIX YCIOBUSX

MycKa WIA caMo3allycka HeoOXOIUMO OrpaHUYUTh JJIUTENBHOCTH

IYCKOBOI'0 MEPHOa MPU NOHWKEHHOM HAIPSHKEHUU;

— B CETSAX BCEX BUJIOB B3PHIBOOMACHBIX MOMEIIEHUIX U B3PHIBOOMACHBIX

Hapy>KHBIX YCTAaHOBKaX, HE3aBUCUMO OT TEXHOIOIMYECKOI0 MpoLecca;

— B OCBETUTEIBHBIX CETSX, KWIBIX M OONICCTBEHHBIX 3JaHUSIX, B TOP-

TOBBIX TIOMEIIEHUSIX, CITyKEOHO-OBITOBBIX TTOMEIIEHUSIX TP OMBIIUICHHBIX

NPEeANpUsITHA, a TaKkKe B IMOXKapOOMACHBIX MPOU3BOJICTBEHHBIX IMOMeE-

HICHUSX.

3amuTa OT TMOHIDKEHHS HANPSHKCHUS MPUMCHSETCS HA BCEX KPYITHBIX
CHJIOBBIX JJIEKTPOIIPUEMHHUKAX, HE JOMYCKAIOIINX BKIIOUYEHHS HIH PaOOTHI
IIpU TOHWKEHHOM HANpSOKEHUH. 3alllUTy OT MCYE3HOBEHUS HANPSKEHUS
MIPUMEHSIOT B TEX CIydasX, Korjaa Tpedyercsi OrpaHuuUTh OOIILYI0 MYCKOBYIO
MOIITHOCTb MIPH CaMO3aIlyCKe MIEKTPOABUraTeIe.

HawnbGonee pacnpoCcTpaHEeHHbIMU anmnaparamu 3aIUTHI B
9JIEKTpOyCTaHOBKaxX HampsbkenueM Jo 1000 B sBisitorcss  1uiaBKue
TIpeIoXpaHuTeNy. Pa3nmuuator miuaBkue ¢ OOJNBIION TEIUIOBOM MHEpLUEH, T.e.
CHOCOOHOCTBIO BBIIEP)KUBATH 3HAYUTEIILHBIE KPaTKOBPEMEHHBIE MEpPEerpy3Ku
TOKOM, W OC3MHEPIMOHHBIC, OOJAJAONINEe MAJOH TEIUIOBOM WHEpIUCH W,
Clle/IoBaTeNIbHO, BEChbMa OrPaHMYEHHOW CHOCOOHOCTBIO K meperpy3kam. K
TIEpBBIM OTHOCSTCS BCE YCTAHOBOUHBIE TPEIOXPAHUTENIH C BUHTOBOH Pe3b00i
U CBHHI[OBEIM TOKOIPOBOJSAIIAM MOCTHKOM, KO BTOPBIM — TpyOdYaThie
MpeIOXPaHUTENN ¢ MEIHBIM TOKOMPOBOJAIIMM MocTtukoMm Tumna [1P-2, HITH,
HITP, KIT u ap. HoMuHanbHBINA TOK MJIaBKOH BCTABKU JJISl TPEIOXPAHUTENIEH C
OONBIION  TETJIOBOW WHEpIMEH oOrpeaensercs TOJNBKO IO BEIWYHHE
JUINTENIBHOTO PACYETHOTO TOKa JJIEKTPONpPUEMHMKA WM JuHMKM [ U3
COOTHOIIIEHUS:
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I 21, 3.1

HoMuHanbHBIE  TOK  IUIAaBKOM  BCTaBKU IS OC3HMHEPIIMOHHBIX
MIPEIOXPAHUTENCH JJOJDKEH YOBICTBOPSTEH IBYM YCIIOBHSIM, OJTHO M3 KOTOPBIX
COOTBETCTBYET COOTHOMICHHIO (3.1), a BTOpoe — BEIPaKEHUIO

T (3.2)

BCT =
o

rae: I, — MakcuManbHas BeIMYMHA, KPATKOBPEMEHHOTO TOKA, A;
o.— K03((PUIMEHT, BEJITMIHHA KOTOPOT'O 3aBHCUT OT XapaKTEPUCTUKU
IIpeJOXpaHUTENEN U pEXUMA MEPErpy3KU.
JI71s1 oTBETBNICHUI K OAMHOYHBIM ABUraTeIsiM I, paBeH IyCKOBOMY TOKY
Liyew. 4 LiEmel, NUTAoIUX TIPYNIy 3JI€KTPONPUEMHUKOB OT MAarucTpaiu
WM, CUJIOBOT'O ITyHKTA, TOK IUIABKOM BCTaBKU

[ tw (3.3)

BCT =

a
rac: IKp — MaKCHMAaJIbHBIN KpaTKOBpeMeHHBIfI TOK JIMHUH

Ty = Inyex + L (3.4)

Iyex— MYCKOBO#M TOK 371€KTPOJBUTATENN MU IPYNIBI OJHOBPEMEHHO
BKJIIOYAEMBIX DJIEKTPOJIBUraTeled, IpH IYCKe KOTOPBIX
KpPaTKOBPEMEHHBIH TOK JIMHUM JIOCTHTaeT HauOombIIeH
BEJIMYUHEI, A;

I,y — UIMTENBHBIA paCUETHHIM TOK JIMHUU JO MOMEHTa ITyCKa
ANEKTPOABUraTENSA (rpymItst JJIEKTpOJIBUTATENEH ),
ompezenseMblii  0e3 ydera pabodero TOKa ITyCKaeMoro
JBUTaTeNs (TPyImbl).

3HaueHWe KOX(PQUIMEHTa ¢, JUI1 JBUTATENICH C HOPMAJTbHBIMU
YCIIOBUSIMHU ITyCKa (OTHOCHTENBHO PEIKUE MYCKU W HeOOMbINas JUTUTEIFHOCT
pasrona: 5—10c) npuHIMaeTcs paBHBIM 2,5.

Jls nBuTaTenel ¢ TSOKENBIMU YCIIOBUSIMH ITyCKa (IJTUTEILHOCTD Pa3roHa:
1o 40c) mpunumaercs o =1,6 — 2,0. HoMuHAIBHBINH TOK TUIABKUX BCTABOK IO
IIKajie BEIOMPAIOT, UCXO/ M3 HAHOOJNBIIEH W3 ABYX IOJNYYEHHBIX PACUETHBIX
BennuynH. [llkana HOMHMHATBHBIX TOKOB IUIABKUX BCTaBOK IPEIOXPaHUTENEH:
6, 10, 15, 20, 25, 35, 60, 80, 100, 125, 160, 200, 225, 260, 300, 350, 430, 500,
600, 700, 850 u 1000 A

[Ipenoxpanurens, BHIOpPAaHHBIH 10 OSTHM YCJIOBUSIM, OOECIIEUHBAET
HOpPMaJIbHYIO0 pabOoTy NPOBOJHMKA IIPH JIMTEIHHOM HPOXOXKICHHU 110 HEMY
HauOonbpIIero pabodero TOKa, a TaKXkKe TMpH TPOSIBICHUHM B HEM
KPaTKOBPEMEHHBIX ITYCKOBBIX TOKOB.

N30upaTenbHOCTD (CENIEKTUBHOCTD) 3aIUThI  00ECIICUYNBACTCS
1o00POM IIIABKUX BCTABOK TaKMM 00pa3oM, YTOOBI HOMHHAIIBHBIE TOKH
KaXKA0M mapbl

mycK
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MPEIOXPaHUTENCH, PACHIONIOKEHHBIX B CETH MOCIIEA0BATENBHO APYT 33 IPYroM
pa3nnyanuch Mexay co0Oi He MeHee YeM Ha JIBE CTyNeHH. THWIbl JaHHbIe
TUIAaBKUX MpeloXpaHnTesIel MPUBEAEHB! B PHI0KEHUN

B OTBETCTBEHHBIX YCTaHOBKax, KO/, MPENBSBISIOTCS MOBBIIICHHBIE
TpeOOBaHMSI K YCIOBHAM OecliepeOOHHOCTH THTAaHUS, BMECTO IUIABKUX
TIPEIOXPaHHUTENEeH MPUMEHSIOTCS BO3/IYIIIHbIE aBTOMATHYECKHE: BBIKITIOYATEIN
(aBTOMATBHI) C BCTPOSHHBIMH B HHX pacUEnuTeNsIMH. ABTOMAaThl cepun BA —
51, A-3700, AB, "DnekTpoH" OCYIIECTBISIFOT OoJiee COBEpIICHHYIO 3aIIUTY
JUHUM M JIBUTATeJel, 4eM IUIaBKUE NPEeNOXPaHUTENH, W OJHOBPEMEHHO
SIBJISTFOTCSI KOMMYTAIIHOHHBIMU aIlliapaTaMH.

JIis 3aIIUTBl OT KOPOTKHMX 3aMBIKaHWH MPUMEHSIOTCS aBTOMAaTHYECKHE
BBIKJIIOYATEIM C  OJIEKTPOMAarHUTHBIMH  PAcUENHUTENSIMH ~ MTHOBEHHOT'O
JIEWCTBUS ~ C  BBIIEPKKOH  BpPEMEHH,  OOECIeUMBaIOIEH  yCIIOBHs
U30UpaTeNbHOCTU. 3allUTa OT HePErpy3KH OCYIECTBIIETCA:

— TEIUIOBBIMY peJie MAarHUTHBIX ITycKaTeneH;

— TEIUIOBBIMHU PACLENUTESIMA aBTOMAaTHYECKUX BBIKIIIOUaTENeH;

—3JIEKTPOMAarHUTHBIMH PAaCUENUTEISIMU C YaCOBBIM MEXaHU3MOM MaTOB C

00paTHO3aBUCUMOM OT TOKa XapaKTepPUCTUKON

—3JIEKTPOMarHUTHBIMHU pacuenuTensIMu c HE3aBUCUMOM

XapaKTEePUCTUKOH.

OpHOBpeMEHHAs 3allUTa JIMHUM OT KOPOTKHX 3aMBIKAHUH W SIBJISETCS
NIPUMEHEHNEM KOMOWHHPOBAHHBIX PACLENUTENeH, C JIEMEHTOB: OIHOTO IS
3aIUTHI OT MEPETPY3KH, @ APYroro OT KOPOTKOT'O 3aMBIKAHUSI.

ABTOMaTHYECKHE BBIKIIIOYATENN CepUH BA BBITyCKarOTCs MOIIOCHBIMHU
Ha Tok oT 400 no 2000 A B OTKPBITOM KCIOJHEHUH M PACCUUTAHbl Ha
YCTAaHOBKY B TIOMEUIEHUSX C HOpPMalbHOH cpenodd. Beikimrouarenn
W3rOTaBJIMBAIOTCS KaK HEBBIJBIDKHBIE — C IEPEAHUM NPHUCOEIMHEHNE LIHMH, TaK
1 BBIJIBIDKHBIE — C BTBIYHBIMH KOHTAKTaMH C PACIOJIOKEHUEM aBTOMaTa C3aIH
naHenu. Brlkimroyenne aBToMaToB cepud BA mpou3BoAMTCS BPY4YHYIO, a MPH
HaJIMYUH 3JIEKTPOJBUraTeIbHOIO MPUBOJA — AWCTAHIMOHHO. THI aBTOMara
nory4gaercss 0003HaueHUE B 3aBUCUMOCTHU OT €ro apaMeTpoB U 0COOEHHOCTEN
KOHCTPYKLIUH

MarHuTHbIE TTyCKaTeN! BBITOIHSIOT (DYHKIUH:

— MUCTaHLMOHHOT'O BKIIFOUEHHUS M OTKITIOYECHUS JIEKTPOIIPUEMHUKOB;

—3aIIUTHI OT IEPErpy3KH;

—3aIIUTHI OT IIOHM>KEHHST HATIPSHKEHHSI U KaK CIIEICTBHE OT CaMO3aIlycKa;

— OJIOKMPOBKH C APYTMMH amapaTamu;

—3JIEKTPUYECKOr0 PEBEPCUPOBAHNS.

BbIOOp ycTaBOM 3IIEKTPOMAarHWTHBIX, KOMOMHHPOBAHHBIX M TEIIOBBIX
pacuenuTeneldl aBTOMAaTHYECKHX BBIKIIOYATEIeH, a TakKe HarpeBaTelbHBIX
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3JICMEHTOB TCIINIOBBIX peie MAarHuTHBIX HchaTeHeﬁ MIPOU3BOAUTCH
CJICAYIOUINM ITYyTEM.

1. HOMPIHaJ'IBHBIﬁ TOK 3JICKTPOMArHUTHOI'O WJIH KOM6I/IHI/Ip0BaHHOFO
pacuenuTesid  SJICKTPOMArHUTHBIX BBIKHIO‘IaTeHeﬁ I3 BBI6I/IpaeTCH 110
JUTUTENEHOMY Pacue€THOMY TOKY JINHUH:

L =1, (3.5)

2. Tok cpabareiBanus  (OTCEYKHM)  DJEKTPOMAarHUTHOTO WM
KOM6I/IHI/IpOBaHHOFO pacuenureis Icpa MPOBEPACTCA MO MAKCUMAJIbHOMY
KPaTKOBPEMCHHOMY TOKY, JIMHUU!

Loy 21,251, (3.6)

cpy =
J1s  OoTBETBIEHHMS K OJMHOYHOMY AJIEKTPOABUraTeNI0 MaKCHUMAaJIbHBIN
KpPaTKOBPEMEHHBIN TOK JINHUH PaBEH ITyCKOBOMY TOKY AJIEKTPOABUIATENs.

3. Tok cpabarbiBaHUsI pacUenuTess] aBTOMaTHYECKOr0 BBIKIIIOUATENS C
perynupyeMoii  0OpaTHO3aBUCHMOH OT TOKa XapaKTepUCTHKON Icp.p
OIIPEEIAETCS O BBIPAKEHUIO:

I, <125-1, (3.7)

cp.p
4. HomuHanbHBIA TOK TEIUIOBOIO pAcCUENUTENs] aBTOMara WU
HarpeBaTeIbHOr0 dJIEMEHTa MAarHUTHOrO IyCKaTens It (3ammra oOT
TIeperpy3Ku) BEIOUPAETCS TOIBKO MO UTUTSIFHOMY PAaCUCTHOMY TOKY JIMHUU:
I,>1, (3.9)

3.2. BoiGop ceueHust NpOBOIOB U Kaleei, MUTAIOIIUX
3JIEKTPONPHB O

3.2.1. BeiGop 1mpoBo/IOB 1O HarpeBy

"IlpaBuina ycTpoiCTBa 3JEKTPOYCTAHOBOK" PEKOMEHAYIOT MPOU3BOIUTH
BHIOOp CEYeHHs] IPOBOAOB, TOKOMPOBOAOB U Kalenmed MO JOMyCTHMOH
JUINTENBHONW TOKOBOM Harpy3Ke Ha IPOBOAHHMKH. TemIepaTypa TOKOBEIYIINX
KWI B HOPMAJILHOM PEXUME He JOJDKHA JOCTUraTh 3HAY€HWH, ONMAacHBIA IS
cocTosiHUsL M3oiAMK. [loaToMy BBIOOp ceYeHHs NTPOBOJHHKOB B CETSIX
HanpsbxeHueM a0 1000 B, npokianpiBaeMbIX B MOMEIIEHUSIX, TECHO CBSI3aH C
BBIOOPOM IUIaBKMX BCTABOK M YCTAaBOK paclenuTesiedl aBTOMAaTHUECKHX
BBIKITIOUaTENIeH.

K BbIOOpY cedeHUs TIPOBOHUKOB NPHCTYNAIOT TIIOCIE ONPEACIICHUS
HOMHHAJILHOT'O TOKA IIaBKOW BCTABKM WJIM TOKA YCTABKU pacLieNUTENs aBTOMATa.
Mo ycnoBusM HarpeBaHUs JUTUTEIFHBIM PACYETHBIM TOKOM:

I, 2 Lﬂ (3.9)

[lo ycnoBuro COOTBETCTBHSI CEYEHHMS] TPOBOJOB BBHIOPAHHOMY TOKY
cpabaThIBaHUS MAKCUMAJIBHOW TOKOBOH 3aIlATHI:

I
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I, >—2= (3.10)
p

Kﬂ
rae: l,— AIUTEeNbHO IOIMYCTUMBIH TOK IPOBOAHMKA A;

I, — mMTensHO pacyeTHBII TOK SJIEKTPONPUEMHHMKA MM paccMmar-

pHUBAEMOro yyacTka Lenu A;

K, — nonpaBouHbIi KO3(D)(OUIMEHT, YIUTHIBAIOIINN YCIOBHS MPOKIIAJIKH
TIPOBOJIOB U Ka0eIIeif;

K, — xpaTHOCTH [OMYyCTUMOrO JUIMTENBHOTO TOKAa TPOBOIHHUKA IO
OTHOIIICHUIO K HOMHHAJIFHOMY TOKY WIH TOKY Cpa0OaThIBaHUS
3aIUTHOIO ammnapara;

I, — HOMHMHAJBHBIA TOK WM TOK CpaOaThIBaHHS 3allMTHOIO armapara A;

[lpn HOpPMANBHBIX YCIOBHSAX MPOKIAIKH, KOTJa TeMIeparypa Cpeibl
pasna +25°C st npoBonoB u +15°C ms kabeneit, Kn=1 u coorHomenwue (3.9)
u (3.10) ynporarorcst:

I, 2>1 3.11)

(3.12)

3HaueHus K3 OIPEACIAIOTCA U3 cnenylomeﬁ Ta6J'II/IIII)I B 3aBUCUMOCTHU OT
3HAYCHUA TOKa 3allUTHOrO amnrapara 13, XapakTepa CE€TH, U30LIIUN
NpOBOJAHUKOB U YCJ'IOBI/H\;I UX TPOKJIaJIKU.

KpaTHOCTL J0IYCTUMBIX TOKOB 3allIUTHBIX aIlIapaToB

Tabauya 3.1
KpaTHOCTh IOMYCTUMBIX JUITENIBHBIX TOKOB
CETH, JUIs1 KOTOPBIX 3aIlMTA OT MIEPErpy3Kn 00s3aTeNbHA ceTi. He
= = >
MIPOBOJHMKH C PE3UMHOBOM M30JISILIHEH
Toxk sauTHOrO B3pbIBO- HEB3PBIBO- U Tpebyiout
kabemu ¢ € 3aIUThI
anmapara I;, A TI0XKapOOIacHble HEMO0XapoonacHble o
OymMakHOH or
TIOMEIICHUS TPOU3BOJICTBEHHBI
OMCIUCHILA, POHM3BOACTBE e 30N eperpys3K
JKUJTbE TOPrOBBIC TOMEIICHHS TIPOM. "
TIOMEIICHNS U T.I1. MPEANPUSTHI
HOMHHAJIBHBIN TOK
IJIABKOM BCTaBKH 1,25 1,0 1,0 0,33
TIPEIOXPAHUTENS
TOK YCTaBKH
ABTOMATHYECKOTr0 1,25 1,0 1,0 0,22
BBIKITFOUATEJIs

Ilo HanOombleMy 3HaueHHWIO Iy,  ompeneneHHOMy u3 BbipakeHus (3.12),
BBIOMpAETCS CeueHHe MNpOBOJa WM Kabens mo TabiaumaM JATUTEIbHO
JIOMYCTUMBIX TOKOB Harpy3ok I1YD (rmasa 1.3).

IMpu BbIOOpE MPOBOJHMKOB HEOOXOAMMO HMETh B BHIY, YTO JUIS
SMEKTPUUYECKUX CETEH, KaK MPaBHIIO, JAOJKHBI MPUMEHSITHCS MPOBOJHUKH C
ATFOMUHUEBBIMU JKUJIaMU. [IpaBUIbHOCTE BHIOOPA 3AIIUTHOTO armapara B CETsIM
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C 3a3eMJIeHHOM HeWlTpanbio HampspkeHuem o0 1000 B mposepsercs mo
YCIOBHIO €r0 YCHEIIHOrO CpadaThIBAHUA IIPU OJHOBPEMEHHOM KOPOTKOM
3aMBIKaHUH M3 PaBEHCTBA!

Iy >x-1, (3.13)
e I, — TOK OXHO(A3HOrO 3aMbIKAHHUs A;

IH — HOMHHAJBHEIA TOK NpeaoXpaHUTECIA UJIN TOK YCTaBKHW aBTOMATa,

A
K — KpaTHOCTb TOKa OI[HO(l)a3HOl"O 3aMbIKaHUA K TOKY YCTaBKU aBTOMATa

WJIM HOMUHAJIBHOMY TOKY HOPEAOXPaHUTEIIA.

3HaveHne KodQGUIMEHTa K MPUBOJUTCS B CleNyIOlIel Ta0uie:

HaI/IMeHbHII/Ie JOMYCTUMBIC KPATHOCTU TOKAa KOPOTKOI'O 3aMbIKaHWA Ha 3E€MJIIO
Tabauya 3.2

KpaTHOCTb TOKa 3aMbIKaHHSI
Buz samutHOro annapara ITomerenust ¢ HOpMasbHOK ITomerieHus co B3pbIBO-
cpenoit OIacHoOM cpenioi
Ipenoxpanutenu 3.1, 4.1,
ABTOMATBI ¢ 0OPAaTHO 3aBUCUMO#T 3.1 6.1

XapaKTepUCTUKON " "
ABTOMATBI € 2JIEKTPOMATHUTHBIM 141, mpu Iz = 100A 1,4-1, mpu L, < 100A
pacLenuTeIeM 1,25-1, npu I;; >100A 1,251, mpu I > 100A

IIpu I1B menbme 40% u ceueHus aTOMUHHMEBBIX NPoBOJOB 10 MM u
Oonee ITYD peKoMEHIYIOT HNPHUBOJIMTH KPATKOBPEMEHHBIH TOK I, K
nnutenbHoMy I, mo dhopmyme:
vIiiB (3.14)

L,=ly —
w0875
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