JTabopaTtopHas pabota N21

MEXAHWUYECKUE XAPAKTEPUCTUKU NPNBOJAOB

Llenb paboTbl: M3ydYeHne KOHCTPYKLMM MEXaHUYECKMX NPUBOAOB.
OnpeneneHne KUHEMATUYECKMX, SHEPreTUYECKMX W CWUMIOBLIX Napa-
METPOB Ha Basiax NpvBoaa.

MpUHaANeXHOCTU: MoAenb NpUBOAA, NMMHENKA, KallbKynsaTop.

1. TeopeTnueckasi Yactb

MpuBoa npeactaBnsieT coboi yCTPOMCTBO, MPUBOASILLEE B ABU-
)KEHMEe MaluMHy UM MEXAHWU3M U COCTOSILLEE M3 UCTOYHWUKA SHEPrUM —
[BUraTens, NepeaaToyHoro MexaHu3Ma WM annapaTypbl YNpaBreHus.
MepenaToyHblli MEXAHM3M BKIOYAET B CeOS OAHY MM HECKONbKO Mne-
pefay v npefHasHayeH, Kak ans nepeaayn ABMXEHUS ABUraTensi pa-
6oyeil MallMHE, TaK U ANA COrnacoBaHMsl MApaMeTpPoOB 3TOro ABMXKE-
HWS — YacTOT BpallleHMsl U BpaLLAoLLMX MOMEHTOB.

B coctaB npuBoda MOryT BXOAUTb OTKPbITblE WKW 3aKpbiTble
nepefayn pasnnyHbIX BWIOB: 3ybuyaTble, UEpPBAYHbIE, PEMEHHbIE,
LenHble,.. PaspaboTka cxeMbl NpuBoAa, BbIGOP ABUraTeNs M cocTaBa
3aAeiCTBOBaHHbIX nNepeday  SBASIOTCS  TUMUYHBIMU - UHXXEHEPHBLIMU
3afayaMu, C KOTOpbIMU MPUXOAMTCA CTallkMBaTbCA Mpu pa3paboTke
NnpoeKTa MaLlWHbI.

O6blYHO B MpUBOAAX MPUMEHSIOT 3ybuaTble WU YepBSiUHbIE
pPeAYKTOPbl Pa3NNYHbIX CXeM. B  MalMHOCTPOEHMM peayKTOpOM
Ha3bIBaOT 3aKpbITylo 3ybuaTyo (MM YepBsUYHYIO) nepeadady, npeaHa-
3HAUEHHYI0 AN TMOHWXKEHUSt YacTOTbl BpaLIEHUSI U YBEIMYEHMS
BpalllaloLero MOMEHTa Ha BEAOMOM Bary.

Knaccudpmkauma peayktopoB mogenen. Moaenn npvsoaos
coAep)XaT MHOroCTyneH4YaTble pPeayKTopbl C HEMOABWXHBIMU OCSMU
KONIEC, CXEMbl KOTOpbIX MpuBeAeHbl Ha puc. 8. B 3aBucumoctn oT
KnaccuduuMpyeMbiX MPU3HAKOB PasfMualoT PeayKTopbl Cneayowmx
BWOB.



Mo TMny nucnonb3yembix nepegay:

- uunuHapudeckue (pwc. 8, a, r, 4, X);

- KOHU4Yeckue (puc. 8, 6);

- yepBsa4yHble (pwuc. 8, B);

- KOMOMHMpOBaHHbIE, HanNpMMep KOHUYECKO — LWIMHAPUYECKME
(pwnc. 8, e).

Mo uncny cTyneHel nepenay:

- ogHoCTyneHnyatble (puc. 8, a, 6, B);

- MHOMOCTyneH4aTble — ABYX, Tpex U T.4. (puc. 8, r, 4, & X).

LnnmnHapryeckne MHOroCTyneHYaTble peayKTopbl Takke AensT Ha:

- pedyKTopbl Pa3BEPHYTON CXEMbl, ¥ KOTOPbIX OCK BasioB pacno-
NOXKeHbI NOCNeA0BaTENbHO B OAHOW MnockocTu (puc. 8, r;, 4);

- COOCHble, Y KOTOpbIX OCM BeayLliero n BeaoMoro BanoB CoBna-
fatoT (puc. 8, x). Mo cpaBHEHMIO C pa3BEePHYTbIMW, COOCHbIE PeayKTo-
pbl HECKOMBbKO MEHbLUE MO AMHE, HO UMEIOT YBE/IMUYEHHYIO LUMPUHY.

Yncno cTyneHen B peayKTope BCeraa Ha eavHuLY MEHbLUE Ync-
na BanoB. B npeacTaBneHHbIX cxemax Basibl B MPOCTPaHCTBE pacno-
NOXEHbl FOPU30HTAsIbHO, XOTS MOMYT pacnosiaratbCs M BepTUKaNbHO
(BEpTUKanbHble peayKTopsbl).

Ha puc. 8 BxoaHOM BbLICTPOXOAHLIA Ban pefykTopa Besge 060-
3HauyeH 6yKBOW 5, @ BbIXOAHOWN TUXOXO/HbI — 6yKBOW T.

OCHOBHble pacyeTHble ((popMynbl. XapaKTepUCTUKAMM
npuBoda SIBNSOTCA ero nepegatodyHoe umcno U un koadduumeHT

MoNEe3HOro AENCTBMS 1|, KOTOpble HaxoaaT no gopmynam:
U=u;-U,-Ug-...; (9)
N=M1 N2 Nz "y (10)

rae Uk — nepeaaTtovHble Yucria OTAeNbHbIX Nepefay npusBoaa, a Mk —

YacTHble 3HayeHuns KIJ Ttex aneMeHTOB NpuBOAA, B KOTOPbLIX MPOUC-
XOoOUT NoTeEpPsA 3HEPTUN, — Nepeaad, MYd)T, noALUMHUKOB.

TpebyeMylo MOLIHOCTb ABUraTens N;‘;eG HaxoAAT MO MOLLHOCTM

N Ha BbIXOAHOM Basy npuBoaa.:

BbIX
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Puc. 8. CxeMbl pesykTopoB: @ — LMIMHAPUYECKUIA OAHOCTYMEHYaTbld; 6 —
KOHMYECKUI OIHOCTYMNEHYATLINA; B — YEPBSYHbIN OAHOCTYMEHYATLIN; /— LMMH-
[PVYECKUI  [BYXCTYMEHYATbIN pa3BEpPHYTOM CXeMbl; 4 — LUMAMHAPUYECKUIA
TPEXCTYNEHYATbI Pa3BEPHYTOM CXEMbl; € — KOHUYECKO-LMAMHAPUYECKUIA
[BYXCTYMNeHYaTbIi; /~— COOCHBIN ABYXCTyNeHYaTbIn

NTPe6 — Nsux , (11)

AB T]

rae N 06bIYHO 3a4aeTca UM MoXeT BbiTb BblUMCIIEHA, Kak Npo-

BBIX
n3BefeHne TAroBoro ycunust F Ha CKopocCTb ABMXEHUS V UCMOSHK-
TeNbHOro opraHa (NeHTbl KOHBelepa, Lenu, Tpoca nebeaku u 1. a.):
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N =FV. (12)

BBIX
1ped .
Tpe6yeMy|0 YaCTOTy BpalleHua aneKTpoaBuraTens nHB Haxo

O4T NO YacToTe BpalleHNA N BbIXOAHOIO Bana:

BBIX

n = Un (13)

BBIX °

n TAaKXe ABNIAETCA BXOAHbIM NapaMETPOM 3aAayum nmbo ee onpe-

BBIX

AENAIOT MO KMHeMaTuyeckol dopmyne
- 30 60V

BBIX BBIX ’
T nt D

(14)

roe o,,  — YrnoBasi CKOpOCTb BbIXOAHOMO Bana, pag/c.

BBIX
Mo HailaeHHbIM TpebyeMmbiM napametpaMm N® u n®* npo-

M3BOAAT Noadop ABUraTens, nocse Yero NepexoAsT K pacyeTy 4ya-
CTOT BpalLEHMS], NepeaaBaeMbIX MOLWHOCTEN M BpaLLAOLMX MOMEH-
TOB Ha Banax npusoza.

PacueT 4acToT BpallleHusi BeayT WUCXOoAs W3 HOMMHAnbHO
(nacnopTHOW) YacToTbl BpalleHUs Bana ABuraTens n_ ., a npuv pac-

yeTe nepefaBaeMblX MOLLHOCTEN UCXOASAT M3 TpebyeMol MOLLUHOCTU
aguratens N ;I,je6 . Ans npousBonbHoOro k-ro sana

nB !

N =kl (15)
Ug-1k
Nk znnepnonNk—ll (16)

roe Uy — NEpefaTouHoe YMCIo AN AAHHOW napbl Basos; M., —

KNA nepepaun unu MydTsl, coeanHsiowend k —1 n k-i Banbl; n,—
KNZA onop k-ro Bana (MHoraa noTepy Ha onopax yuuTblBalOT B €AUHOM
Ko3duLUMEHTE NONE3HOrO AEUCTBUS M ep )

Bpalyatowmii MOMeHT Ha K-M Bany npusoa oOnpeaensior no
dopmyne

T, =
®, 7N,

(17)
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2. Mopsapok BbINO/IHEHUA paboTbl

2.1. 3anucaTb uenb nabopaTopHoi paboTbl. M3 Tabn. 15 Bbinu-
caTb HOMEp BapuaHTa U UCXOAHbIE JaHHble A1 pacyeTa.

2.2. U3 npuvBeneHHbIX B Tabn. 16 ycrioBHbIX 0603HAYeHU ane-
MEHTOB MaLUMH COCTaBWUTb KMHEMATMYECKYI0 CXeMy NMpMBOAA, COOTBET-
CTBYIOLLYIO UCCNeayeMon Moaenu.

2.3. OnpegenuTb NepeaaToyHble uncnia Uk OTAENbHbIX nepeaad
npveoAa: 3ybuaTbiX M LEMHbIX — KaK OTHOLWeHWe vncen 3ybbeB Konec
WK 3BE304EK, PEMEHHDBIX — KaK OTHOLLEHME AMAaMETPOB LLKMBOB.

2.4. B cootBeTcTBUM C hopmynoit (9) onpenenutb obluee nepe-
fgatoyHoe uncno U npueoga.

2.5. Mo dopmynam (13) — (14) paccuntaTb YacTOTy BpalLEHMS
BbIXOAHOrO Bana n n Tpebyemylo 4acCTOTy BpalleHus Bana dnek-

BBIX
Tpogsuratens noe,

2.6. Mo dopmyne (12) onpeaenutb MOWHOCTb Mswx HA BbIXOAHOM
Bany npusosa.

2.7. B cootBeTcTBUM C chopMynoi (10) onpeaenutb obwmin KN
npueoga, nNpu 3ToM 3HadeHuns KI1[ oTaenbHbIX 3N1eMEHTOB npuBoAa
BblbpaTb 13 Tabn. 16.

2.8. Mo dopmyne (11) paccumtaTb Tpebyemyto MOLWHOCTb ABUra-

Tped

Tens N .
v 1peb 1peb
2.9. OpveHTUpYsiCb NO HaWAEHHbIM 3HadyeHusaMm N = u n 2=,

u3 Tabn. 17 BblbpaTb NoaxoAswWMI 3neKkTpoaBuratens. [Jonyckaercs
neperpys no MowHoctn He 6onee 5%.

2.10. B cootBetcTBMM C popMmynammn (15) — (17) paccuntatb ya-
CTOTbl BpalLeHus Nk, nepegaBaemble MoWHOCTM Nk 1 Bpallarolime mo-
MeHTbl Tk Ha Banax npueoda.

2.11. MMoctpoutb rpacdukM U3MEHEHUS 4YacTOTbl BpalLeHus,
MOLLHOCTV M BpaLLaloLLUMX MOMEHTOB OT Basja 3MeKTpoABuraTens K Ba-
ny paboyero opraHa npusofa. MacwTtab nNoOCTPOeHUs ANs KaXkaoro u3
rpacmkoB BbibpaTb CaMOCTOATENBHO.
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2.12. CpenaTb BbIBOAbI, OTpa)kalowme TeHAEHUUU WU3MEHEHUS
YacToTbl BpaLLEHWs, MOLLHOCTM M BpaLlaloWMX MOMEHTOB MO Banam

npmeoda OT ABUraTtens K pa6oquy oprany.

Tabnuua 15

WcxopHble gaHHbIE AN pacyeTa npusoaa

McxoaHble AaHHble

NO Ne Ha UCNONHUTENBLHOM OpraHe ObnacTb npume-
BapuaHTa moaenv F H V, m/c D, HeHus1 NpuBoAa

1 1 1000 2,7 0,3 MNoabeMHMK
2 2 1800 1,6 0,45 KoHBeliep
3 3 1400 3,7 0,25 KoHBeliep
4 4 1700 3,2 0,3 KoHBeliep
5 5 2000 3,7 0,2 UeHTpndyra
6 6 2800 2,5 0,3 Snesartop
7 7 1400 2,7 0,25 Sckanatop
8 8 1300 1,1 0,5 KoHBeliep
9 9 650 3,8 0,35 Sckanatop
10 10 1250 3,1 0,35 UeHTpudyra
11 1 800 2,7 0,3 MNMoabeMHMK
12 2 1350 1,6 0,45 KoHBeiiep
13 3 1000 3,7 0,25 KoHBeliep
14 4 1200 3,2 0,3 KoHBeliep
15 5 1450 3,7 0,2 UeHTpndyra
16 6 850 2,5 0,3 onesaTop
17 7 1800 2,7 0,25 Sckanartop
18 8 3600 1,1 0,5 KoHBeliep
19 9 900 3,8 0,35 Sckanartop
20 10 2300 3,1 0,35 LeHTpudyra
21 1 1200 2,7 0,3 MNoabeMHMK
22 2 1000 1,6 0,45 KoHBeiiep
23 3 1800 3,7 0,25 KoHBeiiep
24 4 1500 3,2 0,3 KoHBeliep
25 5 1100 3,7 0,2 LeHTpudyra
26 6 1250 2,5 0,3 dnesaTop
27 7 1600 2,7 0,25 Sckanartop
28 8 2400 1,1 0,5 KoHBeliep




Tabnuua 16

YcnoBHble 0603Ha4YeHNA 3/IEMEHTOB MalUWH
B KMHeMaTunyeckunx cxemax (no NOCT 2.770 — 68)

HawnmeroBakme YcnoBHoe 0603HaveHne K.n.A.
3/eMeHTa
Ban -
MydTa ynpyras / 0,95...0,995
MydTa Kynaukoso- ::]: 0,97...0,99
AMCKoBas
Mydra 3y6uatas | | 0,98...0,99
MoawmnnHuk 6e3 _
YTOYHEHMS TMNa
MoAWnNHMK CKOMb- 0,98...0,99
XeHns Ha napy
0,98...0,99
MoAWwmnNHMK KayeHus
Ha napy
PemeHHas nepepava
- NJIOCKOpEMEHHas 0,96...0,98
- K/IMHOPEMEHHas 0,95...0,96
0,93...0,98

LlenHas nepenayva

(B 3aBUCKHMOCTH
OT YC/IOBUM

CMa3km)
npsiMo3ybble:
Linunapuyeckas
3ybuaTas nepeaaya 0,96...0,98
gﬂg::;)3y6aﬂ o KOCo3ybble:
Y 0,97...0,99




MpoaomkeHne Tabn. 16

HavnmenroBanne YcnoBHoe 0603HauyeHne K.Mn.Ad.
anemMeHTa
T npsMo3sybble:
KoHuueckasi 3ybuaTast [ \ 0,94...0.96
nepegaya (npsiMosy- ﬂ_%— — C KDVFOBBIMM
6as 1 ¢ KpyrosbiMm \_ / 3%bmm_
3yGeAMM) I 0,96...0,98
npu U > 40:
/[ LN 0,75...0,70
YepeauHas nepeaaqa ﬂi;t_/_ npuU = 18...40:
I~ 0,82...0,75
—— npu U = 10...18:
H <X H
= 0,92...0,87
SnekTpoasuraTenb @— -
BapabaH — X — -
3Be3004KMN -
Tabnuua 17
dneKTpoABUraTeNM aCUHXpPOHHbIE
3aKpbiTble 06gyBaembie (Mo NOCT 19523-81)
Tvn asura- | MouiHocTs YactoTta |[AunameTp Tr[yCK T o MaxoB. MOM.
Tens N, kBT | BPAL: Mawy | BANA T T poTopa
i o6/MnH | d, MM HoM wom | GD?, krem?
CvHxpoHHas Yactota N =750 06/MuH
4A80B8 0,55 700 22 1,6 1.7 1,62:107
4A90LA8 0,75 700 24 1,6 1,88 2,7°102
4A90LB8 1,1 700 24 1,6 1.88 3,45°102




MpoaomkeHne Tabn. 17

T M Yactota |[dwnametp T MaxoB. MOM.
un asura- | MOLWHOCTb Bpall. Ny, | Bana TycK Zmax poTopa
e N, kBT 06/MuH | d, MM T ou Tion GD?, kr-m?
CvHxpoHHast Yactota N =750 06/MuH
4A100L8 1,5 700 28 1,6 1,88 5,2:102
4A112MA8 2,2 700 32 1,88 2,2 7,0:102
4A112MB8 3 700 32 1,88 2,2 10-102
4A132S8 4 720 38 1,88 2,59 17-102
4A132M8 55 720 38 1,88 2,59 23102
4A160S8 7,5 730 48 1,38 2,2 55-1072
4A160M8 11 730 48 1,38 2,2 721072
4A180M8 15 730 55 1,2 2 1,0
4A200M8 18,5 735 60 1,2 2,2 1,6
4A200L8 22 730 60 1,2 2 1,81
4A225M8 30 735 65 1,29 2,09 2,95
4A250S8 37 735 65 1,2 2,0 4,62
4A250M8 45 740 65 1,2 2,0 4,62
CuHxpoHHas yactota N = 1000 06/MuH
4A71B 0,55 900 19 2 2,2 81'10*
4A80A6 0,75 915 22 2 2,2 1,85:102
4A80B6 1,1 920 22 2 2,2 1,84:102
4A90L6 1,5 935 24 2 2,2 2,94:102
4A100L6 2,2 950 28 2 2,2 5,24:102
4A112MA6 3 955 32 2 2,5 7107
4A112MB6 4 950 32 2 2,5 8102
4A132S6 55 965 38 2 2,5 16:107
4A132M6 7,5 970 38 2 2,5 231072
4A160S6 11 975 42 1,2 2 551072
4A160M6 15 975 42 1,2 2 73:1072
4A180M6 18,5 975 48 1,2 2 88102
4A200M6 22 975 48 1,29 2,4 1,6
4A200L6 30 980 55 1,1 2,4 1,81
4A225M6 37 980 55 1,2 2,3 2,95
4A250S6 45 985 65 1,2 2,1 4,62

9




MpoaomkeHne Tabn. 17

M Yactota |[dwnametp T MaxoB. MOM.
Twn gsura- | MOLWHOCTb Bpaul. Ny, | Bana  myex L max. poTopa
Tens N5, KBT 06/ d, mu Toon Toon GD?, krm2
CuHxpoHHast Yactota N = 1500 06/MuWH
4A71A4 0,55 1390 19 2 2,2 52:10*
4A71B4 0,75 1390 19 2 2,2 57-10*
4A80A4 1,1 1420 22 2 2,2 1,29:102
4A80B4 1,5 1415 22 2 2,2 1,33:102
4A90L4 2,2 1425 24 2.08 24 2,24°10%2
4A10054 3 1435 28 2 2,4 3,47:102
4A100L4 4 1430 28 2 24 4,5-10?
4A112M4 5,5 1445 32 2 2,2 7,0°102
4A13254 7,5 1455 38 2.2 3 0,11
4A132M4 11 1460 38 2.2 3 0,16
4A160S4 15 1465 42 1.38 2,28 0,41
4A160M4 18,5 1465 42 1.38 2,28 0,51
4A180S4 22 1470 48 1.38 2,28 0,76
4A180M4 30 1470 48 1.39 2,29 0,93
4A200M4 37 1475 55 1,4 2,5 1,47
4A200L4 45 1475 55 1,4 2,5 1,78
CuHxpoHHas Yactota N = 3000 06/MuH

4A63B2 0,55 2740 14 2,0 2,2 36°10*
4A71A2 0,75 2840 19 2 2 39-104
4A71B2 1,1 2180 19 2 2,2 42-10*
4A80A2 1,5 2850 22 2,08 2,58 73-10*
4A80B2 2,2 2850 22 2,08 2,58 85-10*
4A90L2 3 2840 24 2,08 2,5 1,41-102
4A100S2 4 2880 28 2 2,5 2,37:102
4A100L2 5,5 2880 28 2 2,5 0,03
4A112M2 7,5 2900 32 2 2,78 0,04
4A132M2 11 2900 38 1,7 2,78 0,09
4A160S2 15 2940 42 1,38 2,2 0,19
4A160M2 18,5 2940 42 1,38 2,2 0,21
4A180S2 22 2945 48 1,38 2,5 0,28
4A180M2 30 2945 48 1,38 2,5 0,34
4A200M2 37 2945 55 1,39 2,5 0,58
4A200L2 45 2945 55 1,4 2,5 0,67
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3. KOHTpOnbHbIE BONPOCHI

YTto xapakTepusyeT cobor KIMNA mMexaHuyeckon nepeaaun?

PenykTop B npuBoAe coaepXxuT Ase nepeaayn. KMNA kaxxaon us
Hux paBeH 0,98. YeMmy paBeH obwuii KMNA peayktopa?

Penyktop B npuBoAe COAepXuT ABe nepepayvn. lNepepatouHoe
YMCNO OAHOM M3 HUX U = 3, a Apyroi U = 4. YeMy paBHO nepepaTouy-
HOe YnCo peaykKTopa?

Kakue dbyHKuMKn B NpnBoAe BbINOMHAIT MydTbI?

KakoBa 06bl4yHas nocnenoBaTe/lbHOCTb PaCrioNOXEHUs Cneayto-
WMX nepedad B cxeme npuBoda: 3ybuaTtasl, uenHas, pemeHHasa? Yem
3T0 06yCnoBneHo?

YeM OT/IMYaETCs YacToTa BpalLEHUS OT Yr/I0BOM CKOPOCTM Bana?
KakoBa cBsi3b Mexay 3TMMKU napaMeTpamm?

Kakue ncxogHble faHHble Heo6x0aMMO MMeTb, NPUCTYMas K npo-
€KTUPOBaHWNIO NPMBOAA?

Kak 3aBucAT 4acToTbl BpalleHus BasoB, nepegaBaemMasl MOL-
HOCTb, BpalLaloliMe MOMEHTbI OT PacrnosioXXeHUs Bana Mo KMHemaTu-
yeckou Lenu npueoaa?

Kakue HasBaHWs UMEIOT AeTanu 3y64yaTol, peMeHHOW, LiEnHoM,
(hpvKUMOHHOM nepenay?

Kak cBsi3aHbl Mexzay coboMn yrnoBasi CKOPOCTb , Bpallatowmn
MoMeHT T 1 nepegaBaeMas BanoM MowHocTb N?

YTO Ha3bIBalOT PeayKTOPOM M KaKoBO ero Ha3HayeHue?

Mepeuncnute pasHOBMAHOCTU ABYXCTYMNEHYATLIX peayKTOpPOB.
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