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1 BBEJEHUE

[IpuBox TpaHcmopTepa, MPOMBIIIIEHHOTO po0OTa WM CHEUUAIBLHOTO
TEXHOJIOTUYECKOI0 MEXaHU3Ma COCTOUT M3 JJIEKTPOABUIATENsl U Iepenad,
YMEHBILAIOIINUX YaCTOTY BpallleHHs Balla AJIEKTpOABUTATENs A0 TpeOyemoro
pabouero opraHa MallMHbl, HAITPUMED, IPUBOJAHOIO Bajla TPAHCIIOPTEPA.

Ha mnpaktuke wucxonHble JaHHBIE [JIs MPOECKTUPOBAHUS MPUBOJA
IOJy4aloT B pe3ylbTaTe TIArOBOro pacdera TpaHcnoptepa. [lo 3amaHHOM
OPOU3BOJIUTENBHOCT W BUAY TIpy3a BbIOMPAIOT THUII TpPaHCIOPTEpA,
YCTaHABIIMBAIOT IIUPUHY U CKOPOCTb JBUKEHUS HECYILIETO OpraHa.

OnpenenuB NOTpeOHYIO MOIIHOCTh M YacCTOTY BpAlleHHs MPUBOJHOIO
Bajga, C YYE€TOM MEXaHUYECKUX TMOTEpPh BBIOMPAIOT 3JIEKTPOJBUTATENb U
OIIpENENAIOT O0IIee NEePENaTOUHOE OTHOIIEHUE TPUBO/IA.

Jlanee wu3 CcOOOpaXEHW KOMIIOHOBKH, TMEPENaTOYHOTO OTHOIICHUS W
XapakTepa IBUKCHHUS HAMEUYAKOTCS KMHEMAaTH4YeCKash CXeMa, THUI PEIyKTopa U IpHU
HEO0OXOAUMOCTH JOTOJHUTEIbHBIE TIepeaaun (LIeTHas, peMeHHasl, OTKpbITas 3y0uaTas

WJIU BapuaTop)

N3 kypca Teopun MalimH 1 MEXaHU3MOB Bbl MOMHHTE, YTO:
1 - TIEPEJATOYHOE OTHOIUEHHUE paBHO OTHOIICHHIO YACTOTHI
.
BpaieHusi 1 - Beaymiero u 2 - BEIOMOI0 BaJjia Mepeaayu: 1=—,
n,
u - [IEPEJATOYHOE YUCIJIO ansa nmepenavyu paBHO OTHOIIEHUIO OOJIBIIIETO

TAaMEeTpa K MEHbIIEMY BHE 3aBUCUMOCTH, OT TOI0, KAKOW BaJI BEIYILIHI

u= —2, U1 peayKTopa 1= u, JUI. MYJIBTUIUIMKATOpa 1=—.

d,

L

CranmapTHBIC TTepeaTOYHBIC Yrca U JIJIs OTACIBHBIX 3y0UaThIX map
pexnykropoB o 'OCT 2185-66

16118 | 2 1224|2528 315|355 | 4 45| 5 |56/63(71/8]9

10 |116|125| 14 |16 | 18 | 20 |22,5| 25| 28 |315|40 | 50 |56 | 63




2 UCXOIHBIE HAHHBIE

Y
Puc.1. Kunematuueckasi cxema npuBojia
. I
JIECHTOYHBIH ]
TPAHCTIOPTEP
V
— A
|
PEOYETOP ]
JEKTPOABHIATCIIb 11
P _
LIerHas
repcaada

PEMEHHAH TTIEPCTada

F, n F, - Hatsxenune naberaromeii u coeraromieil BeTBeil TAroBoro opraHa;

V', M/c - ckopoCTh mepeMenienust TAr0OBOro Oprata;

L, , Thicsid yacoB - TpeGyeMslil pecypc paboThI IPUBOJA ;

J1g enHOro TpaHCIopTeEPa:

J1sl IGHTOYHOT'O TpaHCIIOpTEepa:

Z - 9UCJI0 3yObeB TATOBBIX 3BE3/I0YCK; D, M - tuamerp npusoanoro 6apabana;

tu, M - IIar TSATOBOM IICIIH;

L'l 08T

04T,

0,2 0,5

0.3

t;
7t

B, M - mupuna nentsl Tpancnoprepa.

Puc.2. bnox HarpyxeHuss B KOOpAWHATAX:
BpalIaIOIIUi MOMEHT - BpeMsi paOOTBHL.

3 OIIPEJEJIEHUE YACTOTBI
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BPAIIEHUA TTPUBOJHOI'O BAJIA TPAHCIIOPTEPA.

60V
TpebGyemas yacToTa BpallleHUs IPUBOJAHOIO Bajia nnp.B. =——,
Dy
eV, M- CKOpPOCTb ABMIKCHUS TATOBOT'O OpraHa TpaHCHOPTEpa,
Dy - amamerp Gapabana;
JUId LCIHOI0 TpaHCIOpPTEpa BMECTO DE B pacyeTax D = tu
VCIOJIB3YETCS TUAMETP ACIUTEIbHOU OKPYKHOCTH 3BE30YEK: . . 180°
Sin
z
4. BBIBOP DJIEKTPOABUI'ATEJIA,
OINPEAEJIEHUE OBHIEI'O ITEPEJATOYHOI'O OTHOLIEHM A
N EI'O PA3BMBKA I10 CTVYIIEHAM
TpeOyemass ~ MOIIHOCTH  3JEKTPOJBUTATEINS P — FtV
OIpeaCasIeTCss C Y4YCTOM MOTEpb B IIPUBOAC, TAC LB no6m

F, =F —F, BxH - okpyxHnas cuiia Ha IpUBOJHOM

Oapabane Wiy 3Be310uKe; V, M/C - CKOPOCTb JBHKEHHUS TPAHCIIOPTEPA

OO0muit ko3 PUIMEHT TMONEe3HOr0 JEWCTBUS TPUBOJAA OIpEHeseTCs] Kak
npousseneHne KII/] Bcex ameMeHTOB, TOCIEAOBATENBHO MTEPEIAIONIUX BPAIICHHE OT
AJIEKTPOJIBUTATENIST HA NMPUBOHONW Bajl TPAHCTIOPTEpa C YUIETOM IMOTEpPh Ha TPEHHE B

nommmmHmKaX. Mgy =T My M My N,
Taomuna 1
Tun nepenayn 1) 3aKpBITBIX IIepeaad | 7] OTKPBITBHIX Iepeaad
3yOJaTas MUIUHIPUIECKAS 0,96 ...0,98 0,92...0,95
3yOuaTasi KOHHUECKas 0,95...0,97 0,91...0,93
UepssuHas nepenava 0,7...0,9
BonHoBas nepenava 0,65...0,92
Ilennas nepegaya 0,95...0,97 0,9...0,93
Pemennas nepenava 0,93....0,98

ITorepn MommHocTH npu nepefade yepes Mydry: 77,,=(0,95...0,98) - nna mydr
HEMOCPEJICTBEHHO  COCIUHSAIOINNX  Badbl  (YOPYTHX, KOMICHCHPYIOINIMX U
KOMOMHHMPOBaHHBIX) 7], =1 - n7d TIpefoXpaHMUTENbHBIX MY(T, BCTPOEHHBIX B

PEIYKTOP, IKUBBI PEMEHHON WJIM 3BE3JJ0YKH LIEMTHON MEPEIayH.

Koadpduimenr, yduThIBaOIWNA TOTEPH HA TPEHHE B  IOIIIAITHAKAX
MPUBOJHOTO Baja TPAHCIIOPTEPA 7], =(0,99...0,995).



Ta0muna 2.

Tun MOIIHOCTE  [aCHHXpPOHHAS THyCK T max G D21
DJIEKTPO- P, JacToTa Bpa- THOM THOM
JIBUTATEIIs KBt IICHMSI, My K[*Mm2
CuHXpOHHAs yacToTa Bpamenus 3000 mun™
4A 63 B2 0,55 2740 2 2,2 36*10™
4A 71 A2 0,75 2840 2 2,2 39*10™
4A 71 B2 1,1 2810 2 2,2 42*10™
4A 80 A2 1,5 2850 2,1 2,6 73*10™
4A 80 B2 2,2 2850 2,1 2,6 85*10™
4A 90 L2 3 2840 2,1 2,5 1,41*107
4A 100 S2 4 2880 2 2,5 2,4*107
4A 100 L2 5,5 2880 2 2,5 3*10°
4A 112 M2 7,5 2900 2 2,8 4*107
4A 132 M2 11 2900 1,7 2,8 9*1072
4A 160 S2 15 2840 14 2,2 1,9%10™
CuHXpOHHAasl 4aCTOTa BpalllCHUS 1500 mun™
4A 71 Ad 0,55 1390 2 2,2 51*10™
4A 71 B4 0,75 1390 2 2,2 56*10™
4A 80 A4 1,1 1420 2 2,2 0,0127
4A 80 B4 1,5 1415 2 2,4 0,013
4A 90 L4 2,2 1425 2,1 2,4 0,022
4A 100 S4 3 1435 2 2,4 0,034
4A 100 L4 4 1430 2 2,2 0,044
4A 112 M4 5,5 1445 2 2,2 0,07
4A 132 S4 7,5 1455 2,2 3 0,108
4A 132 M4 11 1460 2,2 3 0,157
4A 160 S4 15 1465 1,4 2,3 0,402
CHHXpOHHAs yacToTa Bpamenus 1000 mua™"
4A 71 B6 0,55 900 2 2,2 80*10™
4A 80 A6 0,75 915 2 2,2 0,018
4A 80B6 1,1 920 2 2,2 0,018
4A 90 L6 1,5 935 2 2,2 0,029
4A 100 L6 2,2 950 2 2,2 0,052
4A 112 MAG6 3 955 2 2,5 0,07
4A 112 MB6 4 950 2 2,5 0,08
4A 132 S6 9,5 965 2 2,5 0,16
4A 132 M6 7,5 970 2 2,5 0,23
4A 160 S6 11 975 1,2 2 0,55
4A 160 M6 15 975 1,2 2 0,73
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Tun MonHOCTh  [aCHHXPOHHAS TnycK T max G D21
DJIEKTPO- P, JacToTa Bpa- THOM THOM
JIBUTATEIIS KBt ICHUS, My K[ *Mm2
CuHXpOHHAs YyacToTa BpalleHUs 750 mun™t
4A 90 LAS 0,75 700 1,6 1,9 0,026
4A 90 LB8 1,1 700 1,6 1,9 0,034
4A 100 L8 1,5 700 1,6 1,9 0,051
4A 112 MAS 2,2 700 1,9 2,2 0,069
4A112 MB8 3 700 1,9 2,2 0,098
4A 132S8 4 720 1,9 2,6 0,166
4A 132 M8 5,5 720 1,9 2,6 0,54
4A 160 S8 7,5 730 1,4 2,2 0,705
4A 160 M8 11 730 1,4 2,2 0,98
4A 180 M8 15 730 1,2 2 1,58

Puc.3. OcHOBHBIE pa3MepHI IIEKTpOABUTATENIEN cepun 4A




Tabnuua 3.
OcHOBHBIE pa3MepsI AJEKTpoABUTATENEN cepun 4A

Tun Yucno | dsg | Iy | lso | dy | b1 | Ny | lio| ls1 [dio | DP1o| N | hig|hst| oo | |21 | doo| Oz | Oog | dos
ABUTATCJIA | ITIOJIKOCOB
4A 71A,B 170 | 40 | 285 | 19 6 6 90 | 45 7 |112| 71 9 (201 35| 10 |165| 12 | 200 | 130
4A 80A 186 300 | 22 100 50 | 10 |125| 80 | 10 | 218
4A 80B 320
4A 90L 208 350 | 24 8 7 | 125 | 56 140 | 90 | 11 | 243 | 4 12 | 215| 15 | 250 | 180
4A 100S 2,4,6,8 |235| 60 | 362 | 28 112 | 63 | 12 | 160|100 | 12 | 263 14
4A 100L 392 140
4A 112M 260 | 80 (452 | 32 | 10 8 70 190 | 112 310 16 | 265 300 | 230
4A 132S 302 480 | 38 89 216|132 | 13 |350| 5 18 [ 300 | 19 | 350 | 250
4A 132M 530 178
4A 160S 2 110|624 | 42 | 12 108 | 15 [ 254|160 | 18 | 430 15
4,6,8 358 48 | 14 9
4A 160M 2 667 | 42 | 12 8 |210
4,6,8 48 | 14 9
4A 180S 2 662 | 48 | 14 9 1203|121 2791180 | 20 | 470 18 | 350 400 | 300
4,6,8 410 55 | 16 | 10
4A 180M 2 702 | 48 | 14 9 | 241
4,6, 8 55 | 16 | 10




Haznawaem mnepenatoyHoe 4YHCIO PEMEHHOM M LEMHOW mepenadyd (C y4yeTom
3aIaHHOM KMHEMAaTHUYE€CKON CXEMBI).

Tabnuua 4.
Tun mepenaqu Pexomenayemoe U | Haubomsiree U
Knunopemennas 2.4 7
Llennas 15....3 8
Hunuaapuyeckas 3youarast 4...8 16
OTKpBITast

HAJIBHEUIIIEE PACCMOTPEHUE METOJIMKU PACYETA JUIA PA3JIMYHBIX
TUIIOB IIPUBOJIA BYIEM I[IPOU3BOJUTb HA CHEAYIOHIIEM [IPUMEPE:
Tpebyetcs obecneunTs BpallleHuEe IPUBOAHOIO Bajla TPAHCIIOPTEPA € YaCTOTOM

nnp_B.=45,9 MHH " pu TpeOyeMOi MOITHOCTH JICKTPOIBUT AT PBH.}JB_=2,8 KBr.
I[To Ta6mn.2 BBHIOMpAEM dJIEKTPOABUTATENb, C Onmkaimei OoJblei
motHocThio (3 KBT)
TUIT AJIEKTPO- 4A 90L2 4A 10054 | 4A 112MAG6 | 4A 112MB8
JIBUTATEJIS
n, ., MHH 2840 1435 955 700

,HJ'I}I KaXXaI0ro M3 VYKAa3aHHBbIX ,Z[BI/IFaTeJIeﬁ OoIIpcaAcirsicM Tpe6yeMoe 061].166
MNepCaAaTOIYHOC YHUCJIO IIPpUBOAA

14
Uy = [ 28406 gl 1935 5y 41995 08| 790 1505
n 45,9 45,9 45,9 45,9

np.B.

e Eciii B NPUBOJE TPAHCIOPTEPA UCHOJIB3YETCS TOJIBKO PEIYKTOP, TO MOJYYEHHbIE
PE3yJIbTATHI SIBISIOTCA BAPUAHTAMU €r0 [IEPEeIaTOYHOr0 Yucia.

e B cnydae ucnonb3oBaHUsS B MPUBOJIE JOMOJIHUTEIBHBIX Ieperad, HEOOXOIUMO
HA3HAYUTH UX TMEPEeIaTOYHOe YMCIIO0, HApUMep MpH HEmHOW nepenaye mo tadi.4

BeIOMpaem: U =(1,5....3)=2 wu ompenensieM BO3MOXHbBIC IEPEAATOYHBIC UHCIIA

peaykropa

Uoom 61,8

0 - ; 309 314 20,8 15,25

= 15,7 =10,4

=7,62

DNeKTpOoABUTATEIh BBIOMpPAETCS B  3aBUCUMOCTH OT PEKOMEHIYEMOTO
MepeaTOYHOr0 YHCIIA JIJIs JAHHOTO THITA PEyKTOpA.

CremyeT UMETh B BHIY, YTO YeM OOJIBIIIE YacTOTa BpAIllCHUS BaJia JBHUTaTEIs,
TeM MEHBIIIE ero rabapuThl, Macca M CTOMMOCTh, HO Oombine TpedyeMoe
IepeIaTOYHOS YUCIIO MMPHUBO/IA.
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JIBYXCTVYIIEHUATBINA HWIMHAPUYECKUI PEJIVKTOP IIO
PA3BEPHYTOI CXEME C MPSIMO3YBbIMU, KOCO3VEBIMU WU
IIEBPOHHBIMU KOJIECAMM.

beicTpoxonHas nepengaya

111
beicTpoxonHbIl Ban, Ha KOTOPBIU i nt lll ni
nepeaacTes BpalliCHUEC oT T |
SJICKTPOABUTATECIIA |

TuxoxomHasa nepenaya Tuxoxo HbIN Ban

Puc.4. HunuHapuyeckuil IBYXCTYIIEHUATHIN PEAYKTOP IO pa3BEPHYTOU CXeEMeE
C KOCO3yObIMM KOJIECAMHU

| Ili |l ~
i\ |
| |
<< > Puc.5. Ilumuaapuyeckuii JBYXCTY-
\ J.f:f | MEHYAThIA IEBPOHHBIA PEAYKTOP C
.._|I| |I| 1 I ) Pa3aABOCHHBIM ITIOTOKOM MOITHOCTHU
I LR 1] 1

B memsx mnonyyeHHs MUHUMAIBHBIX pa3MEpoOB KOpIyca peaykropa u
OTHOIIICHUS] MEKOCEBBIX PACCTOSHUN OBICTPOXOJHOM W THUXOXOJHOW Tepenaydu
a,;=08a,,.

B 3aBucuMOCTH OT mpecieayemMoil Lenu Npu KOHCTPYUPOBAHUU (MOIYUYEHUS
3yO04aThIX KOJIEC OJMHAKOBOTO JIUAaMETpa, WX MHUHUMAIbHOM Macchl M T.II.),
BO3MOKHBI U IPYyTrU€ BApUAHTHI Pa30UBKHU MEPEIATOYHOTO OTHOILIEHUS.

JIns1 moslydeHus: MUHUMAaJbHBIX Ta0apUTOB PEIyKTOpa MEPEeIaTOYHOE YUCIIO

OBICTPOXOJHOM TIepeaaur MPUHUMAIOT OOJIBIIE, YeM JJIS THXOXOJHOH; Harpumep,
JNBYXCTYNEHYATbIA  PEAYKTOP C TaKUMHM  NEpPEeAaTOYHBIMM  OTHOIIECHHSIMH
OBICTPOXOJHON W THUXOXOJHOW CTYNEHU KOMITAKTHEE aHAJOTHMYHOTO PEAYKTOpa C
PaBHBIMU MEPEAATOYHBIMU OTHOIICHUSIMHA CTYIICHEN

Jns  3aKkpbITOM MWIMHAPUYECKOM 3yO0daToll Tmepenadyd pPeKOMEHIyeTcCs

nepemaroynoe yucio U= 2,5...6,3,
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a JJisl ABYXCTymeHdartoro peaykropa U=125...30.

B Hamem nmpumepe LIGJ'IGCOO6p33HO OCTaHOBUTHCA Ha

AIEKTPOABUTATEINE 4A10054, n =1435 iei?, IpU 3TOM, up e =15,7.

9J1.JIB.

[TepenaToyHoe YMCIIO peAyKTOpa pa3dUBaeTCs Mo meperayaM Tak:

6bicTpoxoanas - Us = (1,2...1,25) [Upen. =(1,2...1,25)4/15,7 = 4,9.

B Upen 15,7
TUXOXOHAs - uT = = ~
U 4.9

3,2

Ecmu mpeanojraracTcs CCprIHOC HU3rOoTOBJICHUC PCAYKTOPOB, TO

PECKOMCHAYCTCS UCIIOJIB30BATH CTAHAAPTHBIC IICPCAATOUYHBIC YUCIIA:
Ug =5, U, =315 Uy = Ug - U =53,15=15,75

(moryckaeTcst OTIIMYKE OT 33JJaHHOTO MEePEIaTOYHOTO Yuciia 10 5%)

JIBYXCTYIIEHUYATBIN [WJIMHAPUYECKUI COOCHBIN PEJIYKTOP

, h \ . | |
L - L

= = — I /

|
)

]
——1
[

|t
i
\
[
|
|
|

il
L]
—
——
—

.,

Puc.6. CoocHblll peayKTop Puc.7. CoocHblil peAyKTOp € pa3IBOCHHBIM

IIOTOKOM MOIINIHOCTH

Pexomenayemoe mnepeaaTouyHOE YUCIIO Uper, = 12,5...22,

BO3MOXHBINM auanazon U=10....40
Jlns  ycnmoBuid ~ TPUBEACHHBIX B IIPUMEpPE, MOXKHO  BBIOpATh

anektpoasuratens 4A100S4, n =1435 iei?, upeﬂ':15,7.

9J1.1IB.

u, =0,95,/u, =0,95\15,7 =3,75
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u 15,7
Ug = PR —"2" —44 [lpunnmaeM CTAaHZAPTHBIE NEPENATOUHbIC
u, 3,75
aucna: Uz =45 u. =4 Uper = Ug* U, =45-4=18

[Ipu GONBLIOM OTIMYMHU MOJYYEHHOTO MEPEJATOUYHOT0 YUCaa ISl TOTO, YTOOBI
o0ecrneynuTh 3a/laHHYl0 CKOpPOCTb  JIBIDKEHHS TpAHCIOpTEpa, KOPPEKTUPYEM

nepeaaToYHoOC Ynciio LICTHOM nepecaadu

L Yoow 314 _

II.11.
Upen, 18

1,8

KOHWUYECKO - IUWJIMHAPUUECKUA PEJIYKTOP

by

Puc.8.

F
—
—

.,

PexomenyeMoe nepesaTouHOe 4uCIO peykTopa  Upe, = 12....20;

nepeaaToOYHOe YMCII0 TUXOXOHOM MIIMHAPUYECKOM 3yOuaToit mepeaaqu

u, =23u,,, —1 wm u, = l,l,/upeﬂ_

[lepenarounoe uwncaO0 OBICTPOXOJHOM KOHWYECKOM TMepefadyd Ha3zHA4YaeTcsl B

npenenax Ug = 3...4 s Toro, 4roGbl AMAMETP KOHHYECKOH IIECTEpHH ObLT

JI0OCTaTOYHBIM JJIS CO3/IaHUSI YIIOPHOTO OYPTHKA IIPHU YCTAHOBKE TOIITUITHUKOB:

ue
u6= beA
u

T
[Tpr ncxXoaHBIX JAaHHBIX TPUMEpPA JJI 3TOTO TUIIA PEAYKTOPA TAKKE MOJXOIUT

anektpoasurarens 4A100S4.
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YEPBAYHbBIN PEJIYKTOP

U S—
=)
==

B ¢BA3M ¢ OCOOEHHOCTAMH YEPBIYHOIO
3QIIEIUICHNs,, YHCIIO 3y0bEeB UYEPBAYHOIO KoOJeca
Haxoqutcss B mpenenax 2z, = 28...80, wuwmcno
BUTKOB Y€PBAKA OOBLIYHO IPUHUMAIOT '

mpu  u=31....63(80) z =1

npu u=16...31 z, =2

npu u=3_8...16 z, =4
JIns  paccMaTpuBaeMOro  IpHMEpa  BO3MOMKEH

BBIOOD JTFO00TO AJIEKTPOABUTATES.

LVJIMH/PO - YEPBSTYHBIN PEJYKTOP

Punc.10.

PekoMeH1yeMoe HIEPEJATOYHOE YHCII0
u=25..50, Bo3moxno u=16....200.
B  memsx  OrpaHMuYeHMs  INUPUHBI  KOpIIyca

PCKOMCHAYCTCA OJIA HHJ’IHHI[pH‘-IGCKOfI nepcaadyu

Ug = 23,15

nepeJaTouHoe YHUCJIO YEPBAYHON mepenadu
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YEPBSIYHO - WINHAPUYECKWI PEJIYKTOP

Yy P CKOMCHAYCMOC NnepeaaTovHocC YHUCJIO

U=31,5....125 (BO3MOXHO HCIIOJB30BAaHUE IIPH

B nepenaToyHbIX yrcio yuciax  U=25....400).
! N3 ycioBus OOHOBPEMEHHOW CMa3KU 4EpPBAYHOU

)51 I_[I/IJII/IHI[pI/IquKOﬁ nepeaad, pKOMCHAYCTCS IJIA

T HUIUHApUYECKOl 3yodaToii nepenauu U,=4....6,3;

NepeJaTOYHOE YUCIIO YEPBAYHOM MTepeayn

— upeﬂ-

Ug =
uT

F

Puc.11.

|

L

s
T

IUTIAHETAPHBIE PEIAYKTOPEI

g _ f
e
7 Ao

ol Pzd / T
b 2’
| b

Puc.12. OgnoctyneHyaras Puc.13. /IByxcTyneHuaras nepeaada
nepenaya AEa, BEa CO CMEIIIaHHBIM 3alICTIIICHUEM,
b _ b _
u, =2,7...8 u, =6...17

9 —
f : [

h = E\r
LA T e A 1N CF
=T g™ =T = h 7
. e
oLl °_
| =
Puc.14. /Ipyxcrynenuaras Puc.15. /IByxcrynenyaras
e b
nepenaua Cy, , nepenaya (3K).,,

uf, = 30....80 u’. =60....200
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[lo cpaBHEHUIO C APYIrMMH TUIIAMH, IJIAHETAPHBIE PEYKTOPHI B OOJIBIINHCTBE
CJIy4aeB KOMIIAaKTHEE, OJHAKO CII0KHEE B U3TOTOBJICHUM.

BOJIHOBBIE IIEPEJIAYA

’)KECTKOE THOKOE KOJIECO C
KOJIECO C BHYTPEHHUM %’f BHEIIIHUM 3y04aThiM
3y04aThiM  BEHIIOM BCHIIOM
L v
7 B€JIOMBIN Bal
BEAYIIUH Ba - \_I__f
reHepaTop BOJH Puc.16.

BonHoBBIE nepeaun 00Nafal0T CPABHHUTENFHO MaJOW yHENbHOM Maccoil Ha
CIMHUILy TEepeJaBacMOil MOIIHOCTH, MMEIOT JOCTATOYHO BBICOKYK HArpy30YHYIO
CIIOCOOHOCTB, ObecreunBaroT auana3oH nepenarounsix umcen U = 80...320. B
CBA3M C OTUM, B HAIleM IIPEUMEPE, HEILENECOOOPa3’HO MCIIOIb30BAHME BOJIHOBOTO
pENYKTOpa M3-3a HEGONIBIIOro TPEOYEMOTO IIEPEIaTOYHOTO YKCIIA TPUBO/IA.

JIi BOJTHOBBIX PEIYKTOPOB PEKOMEHIYETCS MOAOMPATh BHICOKOCKOPOCTHEIE

QJICKTPOABUT ATCIIN.

OCOBEHHOCTHU PACYETA IIPUBOJA MEXAHU3MA CO
CTYIIEHYATBIM PET'YJIMPOBAHUEM CKOPOCTH.

CryneHuaToe peryadpoBaHHE CKOPOCTH OCYIIECTBISIOT KOpOOKaMH Iepeaady
(kopobkamMu ckopocTeil). Pazinudnbie yrioBeie CKOPOCTH BEJOMOTO Bajia MOTYYatOTCs
B pe3yJibTaTe MOOYEPEAHOTO BBEACHHUS B 3ALCIUICHUE HECKOJIBKUX PA3IMYHBIX Map
3yOuathix kosec. [l 3THX NPUBOJOB YCTAHABIMBAIOTCS TMPECTbHBIC YaCTOTHI

BpalleHus paboyero Bajia

n _ 60Vmax n _ 60Vmin -1
p.max d u p-min d » MUH
g (x) 6(x)
" IIPpCACIbHbIC 3HAYCHUA O6H_IGFO nepecaaToO4YHOr0 OTHOIICHMHA
. _ nIIB . _ nIlB
Ljax = 1 Lyin =
Ilp.min np.max

O6o03HaunM Ny 1, Ny5... Nyz - yacTOTHI BpalieHUsT BEIOMOTO Baja KOPOOKH

nepcaad B IIOPAAKES BO3pacCTaHUA, OOBIYHO - 3TO ICOMCTPHUUCCKAA IIPOrpeCCusa Co

3HaMeHarteneM () (Z - KOJIU9IeCTBO CTyIEHel).



n,; My, N, 71

B xopobOkax nepenay Bce CTYNEHU MOTYT OBbITh MOHMKAOIIMMHU, HO BO3MOKHO
Y IPUMEHEHUE TOBBIIIAIOIIUX CTYIICHEH.

Pa30uBKy 0011€ro nepeaaToyHoro OTHOLIEHHs IIPUBOAA CIIEyeT Ha3HauaTh U3

Z-1

lKop.max - Kop.min(p > T.C.

3aBUCHUMOCTH

_1 i .= 1y max . i = Ly max .
s1k3 T 2 ortttZ T 710

¢ ¢ ¢

3y04aThIX Iap KOPOOOK Mepeiay JOJKHBI ObITh B Tipeaenax: 0,5 < | <4.

SHAYCHUS TICPCAATOYHBIX OTHOIIICHUM

OCOBEHHOCTHU PACYETA ITPUBOJA C BAPUATOPOM

Tabnuua 4.
J nuama3on n - € - k03.
Tunsl BapuaToOpoB peryaupoBaHusd KIIJT OTHOCHUTEIBHOU
MOTEPH CKOPOCTHU

K/IMHOPEMEHHBIE
CO CTaHJAAPTHBIMH PEMHSIMU 1,3....1,8 0,85....0,9 0,02
C IIIUPOKUM PEMHEM M OJTHUM 25...3 0,85....0,9 0,015....0,02

PEryJIUPYEeMbIM IIIKUBOM

TO K€, C IBYMSI 6....9 0,85....0,9 0,07....0,08
pPEryJIUPyEeMbIMH IIIKHUBAMU

OPUKIIUMOHHBIE
koHycHble Trma Webo u PK 3 0,07...0,08 -
TOpPOBBIE, Pa0OTAIOIINE HACYXO 4....6 10 0,95 0,015
TOPOBBIE, Pa0OTAOIINE B MACIIC 6....10 10 0,93 -
MHOT'OJTUCKOBEIE 4 1o 0,8 0,01....0,05

Ecnu xuHemaTuyeckasi cxema IpuBO/Ia UMEET BApUaTOP CKOPOCTH,
TO HEOOXOJMMO TIOMHHTb, YTO MEPEIATOYHOE OTHOUICHUE

. u
CBsA3aHO C IMEPCAAaTOYHBIM YHMCIIOM! 1=—

-3
V,

max _ anax _ lBap.max

Jlnanas3oH peryiaupoBanus Bapuaropa [l =

min n2 min 1 Bap.min
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Heo6xoammo YUUTHIBATh CHJIOBBIC
XapaKTePUCTUKU pabouero oprasa
MAIIWHBbIL:

a) pU NOCTOSIHHOW MOIIIHOCTH,
TpeOyemasi MOIIHOCTh ONpeesieTCs 10

T)n,
9550174,

3HAUCHUUN CKOPOCTH,

dopmyne: P = pH IF000M

0) eciiu pacCUMTBHIBAEMBIN ITPUBOJ C
MOCTOSIHHBIM MOMEHTOM COMPOTUBIICHUS,

TZ nZ max

B) B cllyuyae, €CJIM BapuaTtop paboTaer ¢
MOCTOSIHHBIM HATsKEHHEM WIIM HaXKaTHEM
U CUMMETPHUYHBIM PETYJIMPOBAHUEM, TO

T

_ 2 minn2 max

95507,

Puc.17.

Bo Bcex ciydasx, JaqbHEUIINN CUJIIOBOM pacdyeT pPEeayKTopa U JIPYrux
nepenad Bexercs npu 1, max.sap.

OCOBEHHOCTH OBIIET'O PACYETA IIPUBOJA IJIA
I[TPOMBIIIEHHBIX POBOTOB

CrpyKkTypa MEXaHH3MOB MPUBOJIOB MPOMBIILIEHHBIX po00TOB (I1P) ananornuna
MpuBOJaM OOIIEr0 Ha3HAYEHUs, HO HUMEEeT HeKoTopyto crneuuduky. Tak,
KHHEMAaTHYeCKasl CBA3b Bajla AJICKTPOJBUTATENISI M KOHEYHOTO 3BEHA JOJDKHA OBITH
KECTKOW, HCKIIoYaromed mnpoOyKCOBBIBAHHUE, i HTOTO MPUMEHSIOTCS TOJBKO
nepeayn 3aleruieHueM, He HCMOIB3YIOT (PPUKIMOHHBIE MY(ThI, 11 0OecreyeHus
TOYHOCTH MO3UIIMOHUPOBAHUSI KOHEUYHOTO 3BEHA MCIOJIb3YIOTCS JATYMKU CKOPOCTH U
IIEPEMEILICHHUS.

DneKkTpoaBUraTeiab padoTaeT B MOBTOPHO-KPATKOBPEMEHHOM PEXHUME BeCbMa
YaCThIX MTyCKOB-TOPMOXKEHUI W peBepcHBHBIX nBKeHME (cBbime 100 BrFOUeHUH
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B MHHYTY) MPAKTUYECKU OTCYTCTBYET PEXKHUM YCTAHOBUBIIETOCS JIBHXKCHMUS,
HarpeBasicb,  JJEKTPOJBUIaTelb HE  yCIEBaeT  OCTBITb. Kpome  Toro,
3JIEKTPOABUTATENIb JOJDKEH Pa3BUBATh IMOBBIICHHBIM BpalalOLIMd MOMEHT IIpU
MaJIOM 4acTOTE BPAILICHHS B HAYaJIbHbI MOMEHT ITyCKa.
Onektpoasuratenu s [IP monOuparoT u3 ycioBHsS MPEOJOJICHUS MOMEHTA
COIPOTUBJICHUS NPU PA3TOHE-TOPMOKEHUH, T.€. 10 HHEPLIUOHHOU HArpy3Ke.
UToOBl MOJY4YUTHh  ONTHUMAJIbHBIN

+v - 7 - 3aKOH JIBUKEHUS, 3a/1al0TCS YCKOPEHUEM B
M > npeaenax 3...10M/c%, ans Toro, uUTOOBI
\ < TyTb pasroHa M IIyTb TOPMOXKCHHUS HE
g *  [OpeBHIIIAIH [OJOBHHBI pabodero xoaa S.
: P'I ST
- S Puc.18.

OOBIYHO IMPUHHUMAIOT TICPpUOABI pa3roHa MU TOPMOKCHUA pPABHBIMH: JIA

2
atp S
MPAMOJIMHENHOTO JBUKCHUS Sp = 7 < 5, rjae tp - BpeMs pasroHa.
2
&y _ o
CoOOTBETCTBEHHO JJIs1 BPAILIATEILHOTO JIBUKEHUSI (|)p =— S —,
2 2

V Q)
rue q= 1 HIH € = —
tp tp

Heo6xoauMast MOIIIHOCTB 3JIEKTPOABUTATENS ISl MEXaHU3MOB ITIOBOPOTA

P="(T,_+T,) 107, «Br,
M

rre MW= 27’[11, ct; N - wacroTa BpamieHUs KOHEYHOTO 3BEHA MEXaHH3MOB
IIOBOpPOTA.

Vv -3
P=— (FHH + FH) -1077, [xB1] V, [m/c] - ckopocTh  IepeMelieH s

KOHCYHOI'O 3B€HA IJd4 MCXAHH3MOB HOCTyrIaTeJ'IBHOFO JBUXCHUS.
T, =(13...1,6)J5e=(13...1,6)J =, T, =(L6....1,.8)mgrSino
r

FHH = Kma, [H] - unepumonHas cuia, IeHCTBYIOMIAs Ha MPUBOJI B TIEPHO/
pa3roHa-TOPMOXKCHHS,
FH = ngSinoc -. CWJIa, JEUCTBYIOIIAs Ha IPUBOJI OT I'Py3a U IPYTHUX

HCYPAaBHOBCIICHHBIX MACC.
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3nech K=1,5..1,8 - xo3dUUHEHT KOHCTPYKLMH, [OKa3bIBAOIIMIA
COOTHOILIEHHE 0011Iel MacChl OJIBUKHBIX YacTe U MacChl OJIE3HOIO Tpy3a.

M - Macca nepemeniammuxcs 4acTei;

Ol-yroJ1 HaKJIOHA TPACKTOPUU JABMXKEHHS K TOpu30HTY, 11 1P, paGorarommx
B MIPSIMOYTOJIBHBIX KOOPAUHATAX;

2
J y = IMI' -MOMEHT MHEPLHUHU MACC, MEPEMEUIACMbIX 3BCHbEB U IOJIE3HOTO

rpy3a, IPUBOJIMMBIX BO BpallleHUE TAHHBIM MEXaHU3MOM.

31ecb HEOOXOJUMO YUUTHIBaTh, YTO 1P COCTOUT M3 HECKOJIIBKMX MEXaHU3MOB
(Momyseii), COCIMHEHHBIX IOCICIOBATECIbHOE KAXKABIH W3 HHUX IMEpEeMEIIacT B
OPOCTPAHCTBE KPOME IIOJIE3HOTO TIpy3a, BCE IPOMEKYTOUHbIE MEXaHU3MBI,
PacoIOKEHHbIE MEXIY TPYy30M U MEXaHHW3MOM, pacueT KOTOpPOro MpPOU3BOAMUTCH,
HanpuMep, U1l MeXaHu3Ma KaueHus "pyku", n300pakeHHoro Ha puc.19. (310 MoryT
ObITh: pyka 8, cxBatr 9, kucth 10, onopa 11). Yuciao MmexaHU3MOB 3aBUCUT OT YHUCIIA
crernieHel moaBukHoCcTH 11P.

1

Al ]

4

NN

NS

pllings
NS

Z2

Puc.
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MexaHu3M KadaHUsl pyKd MPOMBINIIEHHOTO poboTta "YHusepcan -15"cocrout
U3 AJeKTpoaBuratens 1, 3yOuaropeMeHHOW mepenadu 2, KOHUYECKOH 3y0daroit
nepemaun 3, Tepeaadd BUHT-Taiika 4, JaTdyuka CKOPOCTH 5, CBSI3aHHOTO C
ANICKTPOJBUTATEIIEM 3yOYaTOpEMEHHOW Iepenadeii 6, DICKTPOMEXaHHUYECKOMN
JTMCKOBOM MY(PTHI B TOPMO3HOM HCTIOJIHEHUU /.

[Ipu mepememennn raiku 4 MapHUPHO-3aKpeIICHHass pyka 8 coBepmraer
KadyaHHe B BEPTUKAIBHOU IJIOCKOCTU BOKPYT omnopsl |1.

B mpoexkTUpOBOYHBIX pacueTax »dTO YUYUTHIBAETCS COOTBETCTBYIOIIUMU
ONBITHBIMU KO3 durmentamu /3/.  YacToTra BpaleHUsS BaJia SJICKTPOIBUTATEIIS:

nan.zua. - ann.3BeHa ) unepez[aT.Mex—Ma

JIns MexaHW3MOB JIMHEMHOTO IEPEMENICHUS] ONMPEACISAIOT MPEABAPUTEIBHO
4aCcTOTy BpalICHHs Bajla KOHEYHOTO BPAILAOLIECTOCS 3BEHA, HApHUMEpP, IMIECTEPHU
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\V

perku

peeuHol nepeaaun Ny = , TJIe Vp [Mm/c]- ckopocTh peiikuy,

elKn’
nd,

rie d; = MZ, - fenuTenbHbI TMAMETP IIECTEPHH HA3HAYAETCS KAk JUTS OTKPBITHIX
peeunsIx mepenad mpu M =3...4u Z; =19.

O6eraro  d; = mz; 260....80 Mm.
Jis  mepenaadd  BWHT-Takika kadeHus (puc.1l9) mnpw  mocTymaTelbHO

_V,

TraKku

BHUHTA
n P

rae N - 9uCiIo 3aX010B PE3LOBI, P - mar pe3s6si B MM.

JBUKYIIEHUCS Taike n

HpI/I 9TOM OUAMCTP p63561>1, mar 1 AuaMeTp MapuKOB TPCABAPUTCIIBHO

S
>(—+0,5d,,),
30 )

BBI6I/IpaIOT 10 HOpMAJIX CTAHKOCTPOCHU: TaAK, YTOOBI dBI/IHTa

e S - pabouuit xon BUHTA. J[anpHEHIIUI pacyeT NMpUBOJAA, BKIIOYas pa3OUBKY
NEPEeIaTOYHOr0 OTHOLIEHUS MO CTYNEHSIM MTPOU3BOIUTCA OOBIYHBIMH METOAMHU.

6. OIIPEAEJIEHME MOIIHOCTH, YACTOTHI BPAILIEHUA U
BPAIIIAIOIIEI'O MOMEHTA HA BCEX BAJIAX IIPUBOIA

N —]
.-—""'---
- < pue0

s ynoOCcTBa AajdbHEHUIIMX PAcUETOB, MOCIEIOBATEIHLHO MTPOHYMEPYEM BaJIbl
HA4MHAas C Baja dJICKTPOJBUTATEIIS.
JI1s mepBoro Baja onpeacasieM:

MOIIIHOCTb - wMoxer ObITb TOpUHSATA  PABHOM, FV
" . t
OMpeNIeNICHHON paHee, MOTPEOHOM MOIIHOCTH 3JIEKTPOJIBUTATENIs, PI =
KOTOpasi OOBIYHO MEHBIIE MOIIHOCTH BJEKTPOABUTATENS IO No6m

KaTaJory.
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Ecaim B kauecTBe pacyeTHOM NPUHMMAETCSA KaTaJOKHAs  MOIIHOCTh
DIIEKTPOABHUTATENS, TO P, =P [xBT].

YACTOTA BPAIIEHWS - paBHa aCHHXPOHHOH 4YacTOTE BpAILECHUS Baja
dIEKTpojBUraTeNns Ny =N [Mun].

SJI.JB. '

SJI.JIB. !

BPAITAIOIIMI MOMEHT - onpenensercs o hopMmyiie

TI = 9550&, [H-Mm]
1y

I[anee JJIs1 BCEX BAJIOB OIIPCHCIISICM

n:
— : e 17 . —
PI_PI—I.T]_]’ [KBT], 1’11 — [MI/IH ], TI—T1_1°11J°T]J, [HM],
u:
J
Trac | - HOMCPp BaJia, J - HOMCp nepcaadun KMHEMATHUYECKON CXEeMBbI IMpuBO/JA. I[HH
IMPUBOJHOTO Bajla TpPAHCIIOPTCpPAa OTINYHC HOJ’Iy‘IGHHOﬁ YaCTOTBI BpallCHUA OT
3aHaHHOﬁ HC OOJDKHO IIPCBLINIATH 5%. JIJ'IH IIaHBHeﬁIIIeFo KOHCTPYHUPOBAHUA

pPENYKTOpa OMNpeNesieM MHUHMMAaIbHBIM JUAaMETp BaJOB Ha y4YacTKE, MEPENAroIIEM
Bpamatonmii Moment d, = c¢-3/T, , mm. 3nauenus koodpduumenra C:

s OpicTpoxoaHbiX BajoB C=7,1....6,5; s mpomexxyrounoro Baima C=6,5....5,8;
s TuxoxoaHeix BaioB  C= 5,8...4,6. Ecnu OBICTPOXOMHBIA Bal PpeayKTOpa
COCMHSCTCS C BaJOM DJJEKTpoJBHUTrareiiss d4epe3 MyQdTy, TO €ro JIuameTp

OIIpCACIIACTCA KaK dI = (0,8 .o l)d

OJI.JIB.
Pe3ynbraThl BEIYHCICHUI 3aHOCUM B TaOJIHIy 5:
Ta0muna 5.

T U Ne J nepenayu KJIMHO- KOHHNYC- MWJINHAPH- nerHasn
PCMCHHAaA CKasd qyeCKasd

MEX]Ty BaJlaMH
3yOJaTas 3yOuaTas

u

n

No para | | I 10 W, Y

Pi kBT

Nj MUH

Ti Hwm

MUHUMAaJIbLHBIA
TAaMeTp Bajia

dan.zus. (c=7) (c=6) (c=5) (c=4,6)
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