5 PacueTt peMeHHbIX nepenay

B cocTaBe npvBoZa MOXET NpKCYTCTBOBATb pEMEHHas Nepeaaya.
O6bIYHO OHa CTOWUT MEPBOM MO KMHEMATMUYECKOM LMW M COEAMHSIET
Bafl ABWraTensi C BXOAHbLIM BasloM peayKTopa.

MpucTynasi K pacyeTy peMeHHOW nepeaayYn HeobxoanMo ycTa-
HOBUTb €e TuN (KIMHOPEMEHHAs! MMM M/IOCKOPEMEHHAs), ONpeaennTb
MO KMHEMATMYECKOW CXEME HOMEepa BasoB, Ha KOTOPbIX PAcrooXKeHbl
BeZyLMIA M BeAOMbIN LIKMBbI, BbIMUCATb BXOAHbIE MAapaMeTpbl pacyeTa,
KaKOBbIMM SIBASAOTCA:

N; — MoLHOCTb NepesjaBaeMasi BefylLMM BasioM, KBT;
Ny — 4YacToTa BpalleHns BeayLlero Bana, 06/MuH;

T, — BpaLjatoLLmit MOMeHT Ha BeaylleM Bany, H-M;

N, — MowHOCTb NepeaaBaeMas BeAOMbIM BanoM, KBT;
N, —yacToTa BpalLeHNst BEAOMOro Bana, 06/MuH;

T, — Bpalatowumii MOMeHT Ha BefiloMoM Bany, H-M;

U — nepeaaToyHOE YMCIO PEMEHHON Nepeaayn.

MepeuncneHHble napameTpbl BblIbMpaloT 13 Tabnuu pesynbTa-
TOB KMHEMATU4YeCcKoro pacyeta npueoga (cm. nn. 1.2 m 1.3). Ecrm
BXOAHOW Basn nepeaayn sBAsieTcs BasioM aApuratens (YCIOBHO HYNEBbIM
no cxeme), To B kayectBe napametpoB Ni, Ni, T1 cneayeTr npuHaTbL

sHavenms NP ny, n Ty, roe

AB /
T .30 .10° NP
aB ’

T Ny
a B Ka4yecrtBe Nz, Ny, T2 CNieEQYET MNMPUHATb COOTBETCTBYIOLWLNE 3HAYEHUA
ans Basa nog HOMEPOM 1 13 Tabnumupl PE3YyNbTaToOB.

nOpﬂﬂOK pacyeTa KIMHOPEMEHHBIX U NJIOCKOPEMEHHbIX nepeaay
UMEET onpeaeneHHble oTIn4Yna, NO3TOMY nepen TeM, Kak NpuUCtynmnTb
K paboTe, crneayerT elle pa3 onpeaennTbcs C BbiIbopoM TuMna nepeaayn.
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5 Pacqem pemerrod nepedaqu

Hcxodneie danmole (6 daHHOM npumepe ucxkodrele Jar -
HOIE HE JONXKHBI cOBNAdamb ¢ Napamermpamu Paree pPaccdu -
maHHozo npubpda, nockorbKy 8 HEM He JbINO peMEHHOH nepe -
dayu)

(TTpednonoxum) bedywuid ban nepedaqu s6rgemes ba-
Nom DBuzamenss, m. e. O-M no cxeme npuboda, s smozo bara

Nz = 4,821 kBm;

ng = 1445 0d/Mur;

7,=31,88 Hm.

Bedomelid ban nepedaqu dydem I -m Barom no cxeme
npuboda. Bomucolbaem coombemcembyromue napamempsl u3
madruyol pesyromamol n. 1.3. g amozo Gana (k npumepy):

Nz = 4,580 kKBmy nz2 = 522,8 od/Mutr; Tz = 83,70 HM;

U = 2,764 — NEPEIAMOYHOE YUCAO PEMEHHOU NEPEIAYU.
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5.1 Pacuer KJIMHOpEMEeHHbIX nepeaay

5.1.1 OnpepensioT ceyeHne KIMHOBOIO PEMHSI MO BeNUUMHE

pacyeTHOro Bpallarolero MOMeHTa Ha BEAYLLUEM LLKNBE

Tlp = Cp Tl’

rae KoaOUUMEHT ¢, pexuMa paboTsl nepenaym BoibypatoT 13 Tabn. 19.

Tabnuua 19

KoacbdmumeHT ¢, pexkuma pa6oTbl peMeHHOW nepepayun

Peskum padoTh! Yucno cMeH paboTbl nepeaaumn
1 2 3
nerkun 1,0 1,1 1,4
cpeaHuii 1,0 1,2 1,5
TKENbIN 1,2 1,3 1,6
OYE€Hb TSHKENbIN 1,3 1,5 1,7

* B kayecTBe pexxuMa paboTbl 6epyT:

nerkmt (Tmax ® 1,2 Tuon) — ANA CTAHKOB C HEMpepbIBHLIM MPOLIECCOM
pe3aHus (TOKapHbIX, CBEPNUNbHBIX, WMMOBaAbHbIX), TErKUX BEHTUNSATO-
pOB, HACOCOB M KOMMPEeCccopoB (LEeHTPOBEXHbIX, POTALMOHHBIX), EHTOY-
HbIX KOHBeVIepOB, JNIErKNX TpOXOTOB, MallnMH ANnd O4YUCTKM WU MOrpy3ku
3epHa M T. 4.;

cpeaHuii (Tmax ® 1,5 Toon) — ANS CTAHKOB (hpe3epHbIX, 3y6odpesepHbIX
W peBOSIbBEPHbIX, MONMrpacUMyecknx MalluuH, MOPLIHEBbIX HACOCOB W
KOMMpeccopoB € TpeMs 1 bonee unnnHApamu, BEHTUNSTOPOB U BO34YXO-
AYBOK, LEnHbIX TPaHCNOPTEPOB, 3JIEBATOPOB, AUCKOBbLIX MM ANA AepeBa,
TSDKESbIX FPOXOTOB, BpalLaloLMXCs NeYei u T. 4.;

Tsokenbi (Trax & 2,0 Tyon) — AN CTAHKOB CTPOrasibHbIX, A0NBEXHbIX,
fAepeBoobpabaTbiBaloLLMX, HACOCOB M KOMMPECCOPOB C OAHUM MU ABYMS
UMIMHAPaMK, BEHTUNSATOPOB M BO3AYXOAYBOK TSKENOro TuMa, KOHBeNe-
POB BUHTOBbLIX U Cer6KOBbIX, NpeccoB BMHTOBbLIX, MallWUH ANA 6pvn<eT|/|-
poBaHUSA KOPMOB U T. A4.;

oueHb TkeNbii (Tmax & 3,0 Tyon) — AN NOABEMHMKOB, KCKABATOPOB, Apar,
HOXXHMUL, MONOTOB, MeNbHUL, Ll,pO6I/IJ10K, JIECONUNIbHbIX paM U T. A.

™ Uncno cMeH MOXHO MPUMEPHO onpeaenuTh No Kos(hMULIMEHTY kCyT Ha 6bnaHke
3aflaHns Ha KypcoByto paboTy.
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5.1 Pacdem KAt{HapeMeHHOJ nepeﬁaw{

5.1.1 OnpedeneHue cedeHus KAuHoboz2o pemHs

Haxodum pacdemnori Gpawjaromuid mMomerm Ha Bedy -
wem wkube:
Tap=CpT 2
2de Kosghpuyuerm ¢, pexuma padomel no mada. 19 Boldu-
JAFOM NO GUCAY CMEH U PeEXumYy padomol:
- N0 3adaHur0 Kosghguyuerm Keym = O,3, credoba-

mepbHo padoma npousbodumces 8 0dHy cMERY;

- Onq ckpedkobox KkoHBedepol npurumarom msaxenod

PEXUM padome.

B pesyromame Boidupaem ¢, = 1,2.

Ty, =12 31,88 = 38,26 H M.
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PekoMeHayeMble TUMbl CEYEHUI PEMHS U COOTBETCTBYIOLLME
MM reoMeTpUUECKMe NapaMeTphbl, NOKa3aHHble Ha puc. 19, npuHMMaloT
no tabn. 20.

200 ) I
=
<
v
bp _ _él‘

Puc. 19 MapaMeTpbl peMEHHOW NepeaayYn U CEYEHNIA pEMHEN:
a, 6 — KNIMHOBbLIX HOPMAsbHOMO M Y3KOro; B — NIOCKOrO

Tabnuua 20

XapaKTepucTMKu U pa3Mepbl KJIMHOBbIX PeMHei

Cevenme| Ty, |by, | B, | hy, | H, | Ay, [dimin,| O L,

pPEMHSA H-M MM |MM | MM | MM | MM? | MM | Kr/M MM

PemHu HopmanbHoro cevenuns (FTOCT 1284.1-89%*; TOCT 1284.2-89%*)

Z(0) <30 8§5/10| 6 | 2,5 | 47 | 63 |0,06 | 400...2500

A(A) 15.60 |11 13| 8 | 3,3 | 81 | 90 |0,10] 560...4000

B(b) 50...150 | 14 |17 |10,5| 4,2 | 138 | 125 | 0,18 | 800...6300

C(B) 120...600 | 19 | 22 |13,5| 5,7 | 230 | 200 | 0,30 |1800...10600

D(I) ]450...2400| 27 |32 |19 | 8,1 |476 | 355 | 0,60 |3150...15000

E(A4) ]1600...6000| 32 | 38 |23,5| 9,6 | 692 | 500 | 0,90 |4500...18000

EO(E) >2500 |42 |50]30]125|1170| 800 |1,52|6300...18000

PeMHM y3Kkoro ceyenus (TY 38-40534; TY 38-105161)

YO <150 |85|10) 8 2 56 | 63 |0,07| 630...3550

YA 90..400 |11 /13|10 2,8 | 93 | 90 |0,12| 800...4500

Yb 300...2000 | 14 |17 | 13 | 3,5 | 159 | 140 | 0,20 | 1250...8000

YB >1500 |19 (22 | 18 | 4,8 | 278 | 224 | 0,36 | 2000...8000
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TTo madn. 20 Boldupaem HOPMAANGHOE CEHEHUE PEMHA —
A(A), Xapakmepusyroueecs cAedyYrouumu napamempamu:

by =11 mMm; B =213 mM hp =8 mm; H=33mm

Az = 81 MMP) A1 min =90 MM; g = O,20 Ke/M;

L = 560 .. 4000 MM.
.. B xX0de darvHedmux pacdemol BoiacHunoce, dmo BeldparHoe
ceverue A(A) pemus okaszanoct JdoborbHo cradeim. A pado-
mol nepedadu NOHAIoduNoct & pemHed darHozo cederus, 6 mo
Gpems, kak donyckaemoe Korudecmbo pemred ceverus A(A) —
He Jonee 4-x (madn. 25). [To smod npudure Huxe npubpdum -
Cq yXKe Omopas nonoimka pacdema ¢ CeveHuem JoAbueco

HOMUHANA.

TTo mada. 20 Boldupaem HOPMANOHOE CeHeHUE PEMHT —
B(B), Xapakmepu3yromjeecss cAEdYromumu Napamempamu:

by = 14 mm; B =17 mm; hp = 20,5 mm; H = 4.2 mm;

Az = 138 MM, dzmin = 225 MM, q = O,18 K&/M;

L = 800 ... 6300 mm.
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5.1.2 OnpenensitoT OCHOBHbIE pa3Mepbl Nepeaaydu.
PacueTHbIii AnamMeTp BeayLlero wkmea di npuHUMaloT no paay:

50, 56, 63, 71, 80, 90, 100, 110, 112, 125, 140, 160, 180,

200, 224, 250, 280, 315, 355, 400, 450, 475, 500 MM.
PekomeHayeTcs 6paTb Gnvkanwee 3HadveHue, 6onbliee dimin. Pac-
YETHbIN AMaMeTp BeAoMOoro WKuea Oy BbluMCAsIOT Mo dhopmyne

d, =d;(1-&)u,

roe & — ko3atdULUMEHT YNpyroro CKONMbXEHUs!, NPUHUMAEMbIN B npeae-
nax wHtepsana 0,015...0,020. 3HaueHne dy okpyrnsoT B 6anxanLLyo
CTOPOHY MO TOMY e pagy, 4uTo u d.

HaxopsaT caktndeckoe nepeaaTtovyHoe Ymcio

Uy =—J2__
(1) - .
d,(1-¢)
3HaueHune Ug He A0/MKHO OTIMYaTLCA OT U 6ornee, YeM Ha 4%.
Cnvwkom 6onblioe M3MeHeHWE NepeaaToyHoro 4ducnia pe-
MEHHOI nepefaun noTpebyeT KOPPEKTUPOBKM MepeaaTovyHoro 4yucna
O[HOM M3 €lle HE PacCUMTaHHbIX nepeaady, Tak, yTobbl obliee nepeaa-

TouHoe uncno U npmeoda no BO3MOXHOCTU HE N3MEHUNOCH.
HaxoasaT MMHMManbHOEe MexoceBoe paccTtodaHmne

Qpin =0,55(d; +d,) +h,.
PexoMeHayeMoe MeXoceBoe pacCTOsiHME MPUHUMALOT MO YCNOBUIO
a, = kady,

rae napameTp ka Bbl6l4paiOT B 3aBUCMMOCTU OT NeEpeAaToyHOro 4ymcna:

u 1,0 2,0 3,0 4,0 50 26,0
Ka 1,5 2,4 3,0 3,8 4,5 51
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5.1.2 OcHobHble pasmepor nepgﬁatm

TTpurumaem pacqemnold duamemp Bedyujeeo wkuba
dz = 125 mm.

Pacdemnolid duamemp Bedomozo wkuba
dr=d; (2-8u,
ede & = 0,018 — KoO3hhuyueHm ynpyz020 CKONOXKEHUA.
d,=125(1-0,018)2, 764 = 3393 MM.

OKpYeAFTeEM Jo CIMAHIAPIMHOZ0 SHAYEHUA Ao = 355 MM.

Pakmudeckoe nepedamodHoe JUcAo
_ds _ 355
YT d1-8’ "7 125(2-0018)
OMKNOHEHUE OM NPEXKHEZO SHAYEHUS COCmAbATEM
5u) = 2,892~ 2,764
2,764
YMO HECKONbKO JoAbuue donycmumoxk 4%, nosmomy npuHu -

= 2,892

100 = 4,531%,

MAEM HECIMAHDAPIMHOE SHAYEHUE: dy = 340 MM.
340
ugb =
125 (1-0,018)
Murumanoroe mexoceboe paccmosHue

=2,770 (O (u) =02171%).

Apin= O, 55 (A +d3) + s
Apin= O,55 (125 + 340) + 10,5 = 266,3 MM.
PekomeHdyemoe mexoceboe paccmosHue
Ay 2K, dy,
2de napamemp Kk, = 3,0.

a, 2 3,0 125 = 375 mMM.
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HasHaualoT npeasapuTenibHoe MEX0CEeBOE PACCTOSHME:

a'=max (ain; ap) -

HaxoasaT pacyeTHyo ANnHY peMHs no ¢opmyne

Ly =2a’+0,5n(d; +d,)+0,25(d, —d;)* /&’

OKOHYaTeNbHO B KayecTBe ANMHbI PEMHSI MpUHMMAOT 65u-
»avwee 6onbluee 3HaveHue 13 Tabn. 21:

oL

Tabnuua 21

CTaHaapTHbIE AJIMHbI peMHeNn Lp M k03chprUMEeHTbI ANINHBI C|

L, mm | 400 | 425 | 450 | 475 | 500 | 530 | 560 | 600 | 630 | 670 | 710 | 750
CeueHnsa CcL
Z(0), YO |0,72[0,7410,75]0,76 0,770,791 0,80 | 0,81 ] 0,82 0,83 | 0,84 | 0,85
AMYALl — | — | — | | | | 10791080|0,81/082|083
L, mm | 800|850 | 900 | 950 [ 10001060 1120|1180 1250] 132014001500
CeyeHus CL
Z(0), YO | 0,870,8810,89 0,90 0,91 [0,92]0,93 0,94 0,95 0,96 | 0,98 | 1,00
A(A), YA |0,85|0,86 | 0,87 (0,88 [0,89|0,90 0,91 0,92 [ 0,93|0,94 | 0,96 | 0,98
BE),Ys | — | — | — | — 1084/085|0,86/0,87|0,88)0,89|0,90 0,92
L, mm | 1600 1700 | 1800 | 1900 | 2000 | 2120 | 2240 | 2360 | 2500 | 2650 | 2800
Ceuennsa CcL
A(A), YA | 0,991 1,00 1,01 ] 1,02] 1,03 ] 1,05] 1,06 | 1,07 | 1,09] — | —
B(E), Y6 | 0,93 0,94 | 0,95 0,97 |0,98 | 0,99 |1,00 1,01 1,03]104]1,05
cB),vB | — | — 1085/087/088|089|091|092|093|094]095
L, mm | 3000 | 3150 | 3350 | 3550 | 3750 | 4000 | 4250 | 4500 | 4750 | 5000
Ceuennsa CcL
B(E), Y6 | 1,06 | 1,07 | 1,08 | 1,09 | 1,11 | 1,12 | 1,14 | 1,15 | 1,17 | 1,18
c@B),v8 |09 | 0,97 0,98 |09 | 1,00 | 1,02 | 1,03 | 1,04 | 1,06 | 1,07
D(r) 0,86 | 0,87 | 0,88 | 0,90 | 0,91 | 0,92 | 0,93 | 0,95 | 0,9
E() — | — — | — | — | =] —|om

158



HasHaqaem npedbapumenrvHoe mexoceboe paccmosHue,

pabroe doouemy u3 SHAYEHUH Ay U Ay
a’ = 375 mm.
PacqemHas OAuHA pemHI
L'y= 2a+0,57 (dy+ do) +O,25(ds - d, ) /a ;
L)y=2 -375+0,5 3,14 (125+340) +
+ O25(340 -125)°/375=1511 Mm.

TTo mada. 21 npurHumaem L, = 1600 MM u kosgghu -

YyueHm Aunbl ¢1 = O,93.
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YTO4YHEHHOE MeXOCeBOe paccTosiHme
’ !
a=a'+0,5(L, —Lp).
OnpegensitoT yron obxeaTa peMHEM MEHbLLEro WKUBA, rpaa;:

o, =180 2arcsin % :
a

5.1.3 MNpoBoAAT KOMMIEKCHbIA (KUMHEMATUYECKUIA, CUITOBON U
NPOYHOCTHOMN) pacyeT nepeaaum.
OnpenensioT CKOPOCTb PEMHSI, M/C:

_ mdyim
60-10°
HaiineHHoe 3HauyeHne He AOMKHO MPEBbIWATL NpeaenbHOe 3HaYeHMe,
cocTaBnsioLlee:
- 25 M/c ans peMHen ceyennii Z(0), A(A), B(B), C(B);
- 30 M/c ans cevenuin D(T), E(Q), EO(E);
- 40 m/c ans ceyenuin YO, YA, YB, YB.

HaxoasaT uvcno npoberoB peMHst A U MPOBOAST MPOBEPKY
PEMHSI Ha A0ITOBEYHOCTb MO YC/IOBUIO

r=—"108 <[],
Lp

rZe [OMyCKaeMoe UMCIIo Npoberos KIMHOBbIX peMHelt [A]= 10...20 ¢ ..

B cnyyae HegOCTaTOUYHON [OTOBEYHOCTUN YBENNUMNBAIOT ASIMHY PEMHS.
Okpy>xHyto (nonesHyto) cuny, H, onpegenstoT no gopmyne

F LTS
dy

HaxoasT pacyeTHOe UMCO peMHEN nepeaayu, LWT.:
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YmourerHoe mexoceboe paccmosHue
a=a +0,5 (L,-L))
a=375+0,5(1600- 1511) = 419,5 MM.
Yeon odxbama pemrHem menowezo wkuba

, dp-d;
A, = 180 -2 aresin S
2a

340-125

XA, = 180 - 2 arcsm Tw

= 150,5°

5.1.3 KomMnAekcHbld pacdem nepedadu

Cropocmb pemHs
ve——=s, V= 5 = 9,453 m/c.
6o 10 6O 10

HalideHHoe 3HaqeHue He npebotuaem npedesbroe, pal-
Hoe 25 m/c ong cedeHus B(5).
Hucro npodezol pemms

s /1_4,453
_L/, ’ T 1600

10°=5,908 c*.

TTockonbky donyckaemoe ducAo npodezol KAuHobbIX pemred
[A] = 10..20 c**, JdoneobedrHocmb pemHs odecnedeHa.
HAaxooum OKpYXHYrO NOAESHYFO CUNY:

_ 27z

231,88
= 7 =

Fe 125

100 ; £~ 10° = 510,1 H.
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yA

N;C

p

p=— P
NoCCq

(He oKpyrnATb [0 LIeSIoro 3HaueHus),

roe KO3(OULIMEHTBI Cp, CL U Co, NPUHMMAIOT M3 TabN. 19, 21, 22;
No — monyctuMas MOLWIHOCTb, NnepeaaBaeMasi OHUM PEMHEM
(Tabn. 23, 24).

Tabnwuua 22

3HaueHus ko3 puumneHTa ¢y, YYMTbIBaIOLEro BisitHue yrna obxsarta

v a1, rpan
Tunbl peMHen
110 120 130 140 150 160 170 180
Mnockune — — — — 091 | 094 | 0,97 | 1,00
KnuHoBble 0,79 | 0831|087 | 09 | 093 | 09 | 098 | 1,00
Tabnuua 23

[donyckaeMasi MOLWHOCTb N() Ha OAVWH peMEeHb HOpPpMaJIbHOIro ce4yeHums

Ceuenne | dj, No, kBT npu ckopocTu pemHst V, M/c

pEMHSA MM 3 5 10 15 20 25 30

7(0) 63 | 031 | 049 | 0,82 | 1,03 | 1,11 | — | —
71 037 0,56 0,95 1,22 1,37 1,40 —
80 0,40 0,62 1,07 1,41 1,60 1,65 —
90 0,44 0,67 1,16 1,56 1,73 1,90 1,85
100 0,46 0,70 1,24 1,67 1,97 2,10 2,04
112 0,48 0,78 1,32 1,80 2,12 2,30 2,28

A(A) 90 0,56 0,84 1,39 1,75 1,88 — —
100 0,62 0,95 1,60 2,07 2,31 2,29 —
112 0,70 1,05 1,82 2,39 2,74 2,82 2,50
125 0,74 1,15 2,00 2,66 3,10 3,27 3,14
140 0,80 1,23 2,18 2,91 3,44 3,70 3,64
160 0,85 1,32 2,35 3,20 3,80 4,12 4,16
180 0,88 1,38 2,47 3,39 4,05 4,47 4,56
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HAaxodum pacsemHoe Jucao pemHed:
Nzc
> No CLZA/’
2de no mada. 22 kosgguyuerm ¢, = 0,93 o9 yeaa odxbama
A, = 150,3% No ~ 2,26 KBm — donycmumas MowHocme, ne -
pedabaemas 00HuM pemHem (mada. 23).

_ 4)821 1)2 _ 2 q5q
» " 226093095

HaddeHHoe 3HAYEHUE NOKA HE OKPYZATEM.
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MpogomkeHune Tabn. 23

Ceuenne | dj, No, kBT npu ckopocTu pemHst V, M/c

PEMHA MM 3 5 10 15 20 25 30

B(B) 125 | 0,82 | 1,39 | 2,26 | 2,80 | — — —

140 | 1,07 | 1,61 | 2,70 | 3,45 | 383 | — —

160 | 1,20 | 1,83 | 3,15 | 4,13 | 4,74 | 4,88 | 4,47
180 | 1,30 | 2,01 | 3,51 | 466 | 544 | 576 | 5,53
200 | 1,40 | 2,15 | 3,79 | 508 | 6,00 | 643 | 6,38
224 | 1,47 | 2,26 | 4,05 | 545 | 650 | 7,05 | 7,15
250 | 1,54 | 2,39 | 429 | 585 | 7,00 | 7,70 | 7,90
280 | 1,57 | 2,50 | 4,50 | 6,15 | 7,40 | 8,20 | 8,50

C(B) 200 | 1,85 | 2,77 | 459 | 580 | 633 | — —

224 | 2,08 | 3,15 | 525 | 6,95 | 7,86 | 7,95 | 7,06
250 | 2,28 | 3,48 | 6,02 | 7,94 | 9,18 | 9,60 | 9,05
280 | 2,46 | 3,78 | 6,63 | 886 | 104 | 11,1 | 10,9
315 | 2,63 | 407 | 7,19 | 9,71 | 11,5 | 12,5 | 12,5
355 | 2,76 | 432 | 7,70 | 10,5 | 12,6 | 13,8 | 14,1
400 | 2,89 | 454 | 810 | 11,1 | 13,3 | 150 | 154
450 | 3,00 | 470 | 850 | 11,7 | 142 | 159 | 16,6

D(") 355 | 446 | 6,74 | 11,4 | 148 | 168 | 17,1 | 154
400 | 494 | 754 | 13,0 | 172 | 20,0 | 21,1 | 20,2
450 | 536 | 824 | 144 | 193 | 22,8 | 246 | 24,5
500 | 570 | 880 | 155 | 21,0 | 250 | 27,5 | 27,8
560 | 590 | 9,24 | 16,6 | 22,5 | 27,0 | 29,8 | 31,0
630 | 630 | 975 | 17,9 | 241 | 29,2 | 32,5 | 33,9
710 | 6,56 | 10,3 | 18,6 | 255 | 31,0 | 349 | 36,6
800 | 682 | 10,7 | 19,4 | 26,8 | 32,6 | 37,0 | 39,0

E(0) 500 | 684 | 10,4 | 172 | 235 | 27,1 | 282 | —

560 | 7,45 | 11,4 | 19,9 | 26,5 | 31,1 | 33,3 | 32,6
630 | 802 | 12,4 | 21,8 | 29,4 | 349 | 38,0 | 383
710 | 853 | 13,2 | 23,5 | 31,9 | 383 | 432 | 43,4
800 | 9,00 | 140 | 250 | 342 | 41,3 | 46,1 | 47,5
900 | 9,30 | 146 | 26,0 | 36,2 | 43,8 | 48,4 | 51,8
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Tabnuua 24

Donyckaemas mowHocTb Ng Ha ognH pemeHb y3koro ceuenns

Ceuenne| dj, No, kBT npu ckopocTu pemHst V, M/c

pemMHa | mm | 5 | 6 | 7 | 8 |10 |12 | 15|20 | 25| 30 | 35| 40

yo | 63 [0,81]0,96]1,12[1,28[1,58]1,87]2,28]2,88]3,32[3,60]3,68]3,48
80 [0,87|1,04|1.21|1,38(1,70|2,02|2,45|3,08|3,57|3,87|3,94|3,74
100 |0,98|1,17|1,36(1,49(1,92(2,28/2,76|3,50(4,03|4,38|4,44|4,23
125 |1,01|1,21|1,41|1,60(1,98|2,35|2,86|3,60|4,16|4,52|4,59|4,40
> 140(1,07|1,27|1,49|1,70(2,10|2,49|3,02 3,82 |4,40|4,79|4,85 4,62

YA | 71 [1,20(1,43[1,67[1,90|2,35|2,78|3,394,28|4,94|5,365,45|5,17
90 |1,30[1,56(1,81|2,06|2,55|3,02|3,67|4,64|5,35|5,81|5,90|5,61
112 |1,40(1,67|1,94|2,22|2,74|3,24|3,94/4,98|5,75|6,24|6,34|6,07
140 |1,50(1,79|2,09|2,38|2,94|3,48|4,24|5,35|6,16|6,70|6,80|6,52

> 180(1,61|1,92|2,24|2,54|3,14|3,72|4,52|5,706,62|7,15|7,266,69

Y6 | 112 [1,99]2,38(2,77(3,16/3,90|4,625,62|7,10(8,20(8,90(9,04|8,60
140 |2,24/2,68|3,12|3,56|4,40|5,21|6,34|8,00(9,24|10,0|10,2|9,76
180 [2,60(3,11|3,62|4,14|5,10|6,04|7,34(9,27|10,7|11,6|11,8|11,2

> 22412,76/3,30|3,82|4,36|5,40|6,40|7,66|9,80|11,3|12,3|12,5(12,0

HaxoaaT okoHYaTeNnbHOE YMCIO PEMHEN Nepeaaym:

z
z=-" (okpyrnuTb A0 Lenoro 6osbluero),

z

roe C; — KoadULUMEHT, YUUTLIBAIOLLMIA HEPABHOMEPHOCTb pacrnpeae-
JTIEHUNS Harpy3Kn Mexay peMHSAMN:

z 2 3 4 5 26
¢, 0,80..085 0,77..0,82 0,76...0,80 0,75...0,79 0,75

HalieHHOe KOMMYECTBO Z PEMHEN AO/MKHO NIEeXaTb BHYTPU
AvanasoHa [OoMNyCTUMbIX 3HadyeHui (Tabn. 25). Ecim Z He BXoAWT B
yKa3aHHbIi AvanasoH, creayeT BblbpaTh peMEHb APYroro CeYeHus.
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Tabnuua 25

[JonycTuMoe Yncno peMHen

CeueHune

semmn | 20| A | B(B) | C(B) | D(T) | E(A) [EO(E)| YO | YA | VB | VB

z 2.4(2.4(2.5|2.5(2.6|2.6|2.62.6|2..7(2..7]|2..8

OnpegensoT nonepeyHyto (paguanbHylo) cuily AaBfieHus Ha
Basibl Nepeaayn, HeobxoamMMyo ANs NOCNeayloWero pacyeTa Basos:

F. = 2Fysin(o,/2),

roe Fo =0,5FK /@ - cyMmmapHasi cuna npeABapuTENbHOTO HaTsi-

YKEHUS pEMHEN;
¢ =0,45...0,55 — KO3(DPUUMEHT TArM AN KIIMHOBbLIX PEMHEN.

5.1.4 Mo pe3ynbTaTtaM pacyeToB 3amno/HAT TabnnuHyto opmy:

CeyeHue dq, | do, u Lo, | a | o1, | Vv, | F, | Fr,
peEMHs MM | MM ® um | M rpag | M/c H H

BbinucbiBaloT 0603HauYeHne peMHs rno obpasuy:

- PemeHb C(B)-2500 IV [OCT 1284.1-89— peMeHb HOpMasibHOro
cevenuns C(B) c pacyeTHoi anuHoii L, = 2500 MM, IV knacca (knacc
PEMHSI onpeaensieTcsl TEXHONIOMMEN M3FOTOB/IEHUSI U MPUMEHSIEMbIMM
MaTepuanamun), aKCryaTUpyeMbIii B palioHax C yMePEHHbIM KMMaToM;

- Pemerb YA -2500 1V TY 38-40534 — peMeHb Y3KOro ceyeHus
YA c pacueTHoi anmHoit L, = 2500 MM, IV knacca, akcnnyaTupyembiit
B pavioHax C YMEPEHHBIM KJIMMATOM.

5.1.5 KOHCTpyKUMS LUKMBOB KJIMHOPEMEHHBIX rnepeaay
LLIKMBbI peMeHHbIX nepeaay npu OKPYXXHbIX CKOPOCTSAX MeHee
30 M/c OTAMBAKOT M3 YyryHa. B 3aBUCMMOCTM OT AnaMeTpa OHU MOryT
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OKOHAAMENLHOE YUCNO PEMHEU nepedadu
2, 2,959

Z=— Z
¢, 0,80

2de Ko3ghgpuyueHm HepaBHOMEPHOCIMU PACIPETENCHUS HAZPYSKU

=3,699.

MEXDy pemuamu ¢ = O,80. Okpyerul do dorewezo yeaozo,
noAysum z = 4. AarHoe 3HadeHue nonadaem 6 donycmumolid
Quanason 2 <z < 5 (mada. 25).

TTonepedras (paduarbHas) cura dabaeHus Ha Barel
Fr=2F,sm(x,/2),
2de CYMMAPHAT Cuna NPedBaPUMENoHOZ0 HAMAXKEHUSA PEMHEU
Fo = O,5 F, /p; 3HAYEHUE KOIPuyueHma mazu KAuHoBpzo
PEMHA Bolduparom u3 duanasoHa ¢ = O,45..0,55.
IMpurumaem ¢ = O,50.
Fo =05 5101 /O,50 = 510,1 H;
Fr =2 -510,1-5in (150,3%/2) = 986,21 H.

Pesyromamel pacdemol 3anocum 8 madauyy:

CedeHue a. 7 a 2, /-p, a, a1, v, Fe | Fr
Z Uy
PEMHS MM | MM mm | o mum | epad | me | H | H

B(b) | 4| 125|340 |2,771600419,3150,3|19,453510,1 786,

Sanucolbaem 0003HAYEHUE PEMHSA:

Pemerv B(b)—-1600 IV [OCT 1284.1-89
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6bITb MOHOSIMTHON KOHCTPYKUMM, MMETb BbIPa)XEHHbIN AUCK C OTBEp-
ctusmmn unm 6e3, MMeTb crnnupbl BMECTo aucka (puc. 20).

CTynvMua WKMBa MOXET pacroniaratbCsl CUMMETPUYHO UK
HECMMMETPUYHO NO OTHOLIEHUIO K 06oay. HecummeTpmyHoe pacnono-
KEHWE MPUMEHSAIOT C Uenblo 6onee KOMNAKTHOW MOCaAKW LLKWBA,
obecrneyeHnss HeobXOAMMbIX 3a30pOB [0 BbICTYMAOWMX AeTanew,
a TaKXKe, YUYMTblBas KOHCOJSIbHYIO MOCAAKYy LUKMBOB Ha Banax, — Ans
YBESIMYEHMS] XKECTKOCTU KOHCTPYKUMM MyTEM MNPUBAMKEHUS LLKMBA
K 0HOI 13 onop Bana.

a) M
@
o
o o S
' T |
ler
6) M
| —
\ wﬂ
K 1 ©
C A
I =}
o
\
) N,
A
\ 5
o
ds

Puc. 20. KOHCTpYKUMS LWKMBOB: @ — MOHOIUTHOIO;
6 — c anckoM; B — CO cnuuamu
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[MaBHLIMM NapaMeTpaMu LIKUBA ABMAIOTCA ero pacyeTHbIN ava-
MeTp d, UMCNo KaHaBOK Z, paBHOE UMC/Ty PeMHel, 1 lumpuHa oboaa M:

M =(z-1t+2f,

rae pasmepsl t v f, a Takke apyrve pasmepbl NpUHMMAlOT o Tabn. 26
W nocneayoLwmm pekoMeHaaumnsMm.

Tabnuua 26
Pa3mepbl npocduis KaHaBOK AN LWUKUBOB KJIMHOPEMEHHbIX nepefay

5}
©

KOHCTpYKLUMS LIKMBA Pa3Mepbl, MM, Ans cedennin | .
CeueHune CeueHne
npu d, MM HOPM. obLme Y3KUX
HOPM. MOHOMNUT Co cnm y3koro
pemia |70 g |cAmckom| © Bmin|Nmin[Bp| t | T |[Dmin|Nmin| PEMHS

Z(0) 63...90 | 80...160| >180 |2,5(/7,0(8,512| 8 [2,5| 10 YO
A(A) 190...100 |112...200{ =224 |3,3|8,7|11| 15|10 |3,3| 13 YA

B(5) 125..250| >280 |4,2|10,8/14| 19 |12,54,0| 17| VB
C(B) — ]200...355| >400 |5,7|14,3|19[25,5| 17 |53 | 19| VB
D(I) —  |315...400| >450 |8,1[19,9/27| 37 | 24

Ceuenvne| d, mm, gns yrna kaHaeku o, rpaa | Apyrvie pasmepsi, mm | Ceverme
HOPM. Y3KOro
pPEMHSI a=34° a=36° o=38° [0=40°| oL+

r pEMHS

Z(0) 50...71 | 80...100 |112...160| > 180 | o £1° 0,5 YO

hy
6
6
B(b) ]125...160|180...224{250...500| > 560 | o +1° 8 1,0 Yb
— 10
12

A(A) | 75..112 [125...160|180...400| > 450 | o +1° 1,0 | va
C(B) 200...315|355...630| > 710 | o +30’ 15 | vB
D(1) —  |315...450|500...900 | > 1000 | ¢, +30 2,0
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[JanbHellune pacyeTbl BbIMOMHSAIOT A/ KaXA0ro M3 LIKMBOB C
TOYHOCTbIO 10 LENbIX 3HAYEHWUI B MUNTIMMETPaAX.
BHewHwiA (rabapuTHbI) AMAMeTP LWKMBA

d.=d+2b.
[ns WKMBOB C AMCKaMK TOMLIMHA AMCKA
C=@12.13)h.
[ns WKMBOB CO CMMUAMM YUCIO CnnL,

Ney =(@/6..1/7)Jds (N, =3).

XapakTepHble pa3Mepbl CEYEHUs CuLL

T-10°

PP =0.8¢;
0013n_[o,] 27 0%

& =(0,4...0,5)c;; a, =0,8a.

roe [c,]= 30 MMa (uyryH); 7 — BpalLatowwuii MOMEHT Ha BaJly LUKMBA.
[Ins Bcex TMMOB LUKMBOB AMAMETP U [IMHA CTYMULbI:

de, =1,65d,; 1., =(12..15)d,,

roe d, — AMameTp nocagoyHOro yyacTka Bana noA LWKUBoM. Mapamert-
pbl de; u lo; Ha maHHOM 3Tane He onpeaenstoT, nockonbky aametp d;
CTaHeT M3BECTEH MOC/E COOTBETCTBYIOLIEro pacyeTta (cM. pasaen 7).

Takke nocne pacyeta d, MoXHO 6yaeT onpeaenuts AuameTp
0TBEpCTUit B ancke (Npu UX Hanmuum):

dp =(0,3..0,4)(d —d, —2h—2hy).

Yncno oTBepCcTMin Ny MPUHMMAIOT KOHCTPYKTUBHO OT 4 A0 6.
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PaccuntaHHble napaMeTpbl LWKUBOB 3aHOCAT B Ta6J'|l/ILIHYIO

dopmy:
t, | f, hy,
LWkns Z dl bl hl Bpl OL, 1 r/ M/ dEI
MM [ MM | MM MM MM | MM rpaa MM | MM MM MM
1
2
LKMB C/ dOr No | N Ci, | C2, | @1, | Q2 dBI dCTI ICTI
MM MM o MM MM MM MM MM MM MM
1
2

5.2 PacueT nNJIoCKOpeMeHHbIX nepeaay

MnockopeMeHHble nepefadn No CPaBHEHUIO C KINMHOpPEMEH-
HbIMK UMeloT 6oNlee HU3KYI0 Harpy3o4Hyl CrocobHOCTb, YTO Cylie-
CTBEHHO OrpaHuuyuBaeT 06nacTb MX NpuMeHeHus. lNpenMylecTBeHHO
MX UCMONb3YIOT KakK BbICOKOCKOPOCTHblE nepefayn, paboTaiowme npu
OKPYXHbIX ckopocTax Bbiwe 30 M/c. Mpu 6onee HU3KMX CKOPOCTSX
npeanoyTeHne OTAAT nepefavyaM KIMHOPEMEHHOro Tuna.

LLinpokoe pacnpocTpaHeHue B CPeAHECKOPOCTHBIX MaocKope-
MEHHbIX nepefadvax MoayyYMIn pe3MHO-TKAHEBbIE PEMHW, KOTOpble
peKOMeHAYIOT BblIbMpaTb Npu BbIMOAHEHUW YYEOHBIX NPOEKTOB.

5.2.1 OnpenensitoT OCHOBHblE pa3Mepbl nepedayun (cM. puc. 19).
PacyeTHbIl AMaMeTp BeayLlero WK1Ba HaxoasaT no opmyne

d; = (1100...1300)3/N, /n, .
d1 okpyrnsioT 10 6nvkaiilero 60bLIEro 3Ha4YeHUs 13 psaa:

50, 56, 63, 71, 80, 90, 100, 110, 112, 125, 140, 160, 180,
200, 224, 250, 280, 315, 355, 400, 450, 475, 500 mm.
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PacueTHbIN AnaMeTp BEAOMOIoO LWKMBa
dZ = dl(l—E_,)U ’

roe € — Ko3hULMEHT yNpyroro CKOMbXEHUsS NMPUHUMAIOT B Mpeaenax
uHTepsana 0,015...0,020. 3HaueHne d, OKpyrnaT B 6GnvdKaLLYO
CTOPOHY MO TOMy Xe psify, yuTo u di.

HaxopsaT chaktuyeckoe nepeaaTtovyHoe Ymcio

Uy =—J2__
-y

3HaueHue Ug He IOMKHO OT/IMuaThes oT U bornee, YeM Ha 4%.
3HauuTeNbHOE M3MEHEHWE MepeaaTovyHOro Yucna peMeHHoW
nepenayn noTpebyeT KOPPEKTUPOBKM NEPEAATOYHOMO YMCia OAHOW U3
elle He pacCYMTaHHbIX Mepedad, Tak, 4TobObl oblliee nepefaToyHoe
uncno U npvBoga no BO3MOXHOCTU HE U3MEHMIOCh.
OnpenensiioT MeX0CeBoe paccTosiHUE nepeaayn:

a=(2..3)(dy +d,).
BblunCnaloT pacdeTHyYO ASIMHY PeMHS o opmyne

L, =2a+0,5n(d; +dy) +0,25(d, —dy)*/a.
OnpegensitoT yron obxeata peMHEM MEHbLUEro LWKMBa, rpaa:

oy, =180 2arcsin d2-0y

2a

5.2.2 MpoBoAsT KOMMJIEKCHbIA (KMHEMATUYECKWUIA, CUOBOMN ”
MPOYHOCTHOM) pacyeT nepeaayw.
OnpenensitioT CKOPOCTb PEMHSI, M/C:

V= TCdlnl .
60-10°
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5.2 Pacdem nAOCKopemeHHod nepedadu

5.2.1 OcHobHble pasmepor I/lgpfﬁdl'/b(

Pacdaemnolid duamemp Bedyujezo wikuba

d,=1200° Mo d,=1200 " 4,827 =179.3
- n, ~ TF 1445 v> MM

OKpYeAiem Jo cMAHIapImHO20 3HAYCHUA dz = 18O MM.

Pacaemnolid duamemp Bedomozo wikuba
dr=dy (2-8)u,
ede £ = 0,018 — KoO3hhuyueHm ynpyz020 cCKONOXEHUA.
d,=180(1-0,018)2, 764 = 488,6 MM.

OKpYeAFEM TO CIMAHIAPIMHOZO SHAYEHUT ds = SO0 MM.

@akmudeckoe nepedamoydroe Yucno

_dr _ s00
“o g -5’ "7 1s0(1-0,018)
OMKAOHEHUE om I’IPZ)KHZZO SHAYEHUS COCM&?KAHZ/’V(
2,829~ 2,764
S (u) = 3 7o 100 = 2,3527%,

YMO MEHBUUE NPETENLHO JONYCIMUMOZO SHAYEHUS 4.

=2,829.

Mexoceboe paccmodHue nepedadu
a=2,5(d+d,); a=2,5(180+500) = 1700 MM.
PacqemHas IAuHAa pemHs
L,=2a+0,57(d,+d,)+025(d, ~d,))/a;
L,=2-1700+0,5 3,14 (180 +500) +
+ O25(500 -180) /1700 = 4483 mm.
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Mo pwuc. 21 npuHMMatoT TuN cedeHns pemHs (A, b, B) ¢ yueTom
OrpaHNYEHWNIA, HANOXEHHbIX Ha BEIMYMHY CKOPOCTY.

OcHoBY C/1oeB (MPOKIIAZOK), KONMYECTBO CIIOEB Z; W TOMWMHY hy,
PEeMHS MpUHMMALOT no Tabn. 27.

Tvn A Tvn b Tvn B
1 2

2\ N\
= ihekesied I8 EE"Nﬁ

pe !

-

Puc. 21. Tunbl CeYEHUN MNNOCKUX peMHen: Tun A — HapesHon
C obknagkamy, npuMeHsoT npu ckopoctax V < 30 M/c; tun b —
MOC/IOMHO 3aBEPHYTHIV C 0bknaakamu (6e3 06knaaok), NPUMEHSIIOT
npu V < 20 M/c; ™Mn B — cnMpanbHO 3aBepHYThI 6€3 06KIaaoK,
npumensioT npu V < 15 m/c; 1 — cnou (npoknagkn); 2 — obknagku.

Tabnwuua 27
Yucno BenbTuHr B-800 u b-820 BKH-65 n BKHJ1-65-2
CfoeBs | c obknagkamm 6e3 obknagok C obknagkamm 6e3 obknagok
ZH’ hpr dlmin, hpr dlmin, hpl dlmin, hpl dlmin,
LT MM MM MM MM MM MM MM MM

3,0 90 2,5 80 — — — —
4,5 140 3,75 112 3,6 112 3,0 90
6,0 180 50 140 4,8 140 4,0 112
7,5 224 6,25 180 6,0 180 5,0 140
9,0 280 7,5 224 7,2 200 6,0 180

oo hWN

HaxoasaT umcno npoberoB peMHsi A U MpoBOASIT MPOBEPKY
PEMHSI Ha A0NTOBEYHOCTb MO YC/TOBUIO

a=—"108 <[],
Lp
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Yeon odxbama pemHem meHowezo wkuba

. dy-d,
K, = 180 -2 arcsin ——;
2a

2= 280 - 2 arcsin 22059 - 149 20
7= resin 2700 0 T~

5.2.2 KomnaekcHord pacdem nepeﬁab/a

CKopocme pemHs
wdn, 3,14 180 1445
vs————=, V= = = 13,61 m/c.
6o 10 6o 1o

TMpu makod ckopocmu nododdem pemer muna B - cnu-
PANbHO 3a8epHymold Je3 odkAadok (puc. 21). Tlapamempel
PEMHS NPUHUMAEM U3 mMAdA. 27: depomure B-820; 4ucAo
cnoel z, = 4; Boicoma cedeHus by = 5 MM, MUHUMANOHOIE
duamermp wkuba dimin = 140 MM.

Hucro npodezol pemns

v 13,61
A=—120°;, A=

10°=3,036 c*.
L, 4483

175



rAe [OMyCKaeMoe YMC/Io MpoBeroB coeanHsieMbx pemHein [A]= 5 ¢ ™

(8BNS PeMHEN MEpHON [/HbI, He TPebyloWmMX COEANHEHWS KOHLIOB,
3TOT nokasatens Bbiwe: [A]=30c™).
B cilydae HEOCTAaTOYHON  [ONIFOBEYHOCTM  YBEMUMBAKOT

MEXXOCEBOE PACCTOSIHUE U AJIMHY PEMHS.
Mo Tabn. 28 BbIGUMPAOT HOMUHANBHOE YAESLHOE OKPY>XHOE

ycunue (o, H/MM.

Tabnuua 28
HoMuHanbHoe yaenbHoe oKpyXHoe ycunue (o,
nepepaBaeMoe pe3sMHOTKaHEBbIMM PEMHSMU
Yucno [INS eAMHUYHOM CUAbl NpeaBapUTENbHOMO
crnoes dq, mm HaTskeHnst cnosi pemnst fo, H/mm ™
Zy, WT. 2,00 2,25 2,50 3,00
80 5,0 5,4 5,8 6,6
2 100 5,2 5,6 6,0 6,8
> 125 5.3 5.7 6.1 6,9
125 7.1 7,3 8,8 10,0
3 160 7,3 8,5 9,1 10,3
> 200 7,5 8,7 9,3 10,5
180 10,2 11,1 12,0 13,4
4 224 10,5 11.4 12,3 13.8
> 280 10,7 116 125 14.1
250 12,7 14,0 15,1 17,0
5 315 13,0 14,4 15,5 17,4
> 400 13,2 14,6 15,8 17,7

" B kauectBe napametpa fo cnenyer 6patb:
fo = 2,00 H/MM — ans nepeay ¢ NpeABapUTENbHBIM HATSXKEHWEM PEMHS 3a
CYET €ero ynpyroctu rnpu OTHOCUTENbHO MasioM MEXOCEBOM PacCTosi-
HWW 1 yTr/Ie HAKMoHA IMHUM LIEHTPOB LWKMBOB Y > 60°;
fo = 2,25 H/MM — To xe npv 605blIEM MEXOCEBOM PacCTOSHUM WU yrne

HaK/OHa JIMHUW LIEHTPOB LUKMBOB Y < 60°;
fo = 2,50 H/MM — npn aBTOMaTMYECKOM peryimpoBaHnM NOCTOSIHHOrO npea-
BapUTENbHOIO HaTSXKEHUSI PEMHS;
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Aonyckaemoe ducno npodezol coeduHsemox pemHed
[A] = 5 ¢ Takum odpasom, JoncobedHocme pemH odecnedeHa.

ITo madn. 28 OBoldupaem HOMUHANGHOE —YdeAbHOE
OKPYXKHOE Yeurue go. lTapamempenl Boidopa: z, = 4 dr = 180 MM,
fo = 2,25 H/MM — dng nepedad ¢ npedbapumerbHoIm Hams -
KEHUEM PEMHS 34 CHEM €20 Ynpyeocmu npu JoCcmamodHo
DONOLUOM  MEXKOCEBOM  PACCMOTHUU U YZAE HAKAOHA AUHUU
yeHmpol wkubol y < 60°.

B umoze npurumaem go = 11,1 H/mm.
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fo = 3,00 H/MM — To Xe Mpu NepeMeHHOM MpenBapUTENbLHOM HaTSHKEHUM
peMHs.

HaxoasT fonyckaeMoe yaebHOe OKpYXHoe ycunme
[a]=doCoCyCa/Cp s

roe co — KO3(MUUMEHT, yuuTbIBAOWMIA BUA nepedayv u yron
HaK/OHa MEXOCEBOW NIMHUM K FOPU3OHTY, MPUHMMAOT
no Tabn. 29;

Cy — KO3(PDULMEHT, YUUTBIBAOLLMIA BIIUSHUE LIEHTPOBEXHbIX
CUIT Ha TArOBYIO CMOCOBHOCTb nepepayn, NpPUHMMAOT
no tabn. 30 B 3aBMCUMOCTM OT CKOPOCTU PEMHSI;

Co, — KO3(MUUMEHT, yunTbIBAOWMIA BAMSIHUE yrna obxBaTa,
NpUHMMALOT Mo Tabn. 22 (cMm. Bbiwe);

Cp — KO3(POUUMEHT, YUNTbIBAIOWMIN AMHAMUYHOCTL Harpyxe-
HUS nepedaun M pexum ee pabotbl (cM. Tabn. 19 u
npuMeYaHns K Hen).

Tabnuua 29

3HauyeHue koappuumeHTa Co

OTKpbITas nepefaya C HaTSHKEHMEM PEMHS 3@ CYET
€ro YNpyrocTu Mpu yriie Hak/loHa MEXXOCEBOMN NIUHMM
K FOPU30HTY, rpas

MNepenaya
C aBTOMATU4YEeCKUM

0...60 60...80 80...90 HaTSDKEHWEM PEMHS!

1,0 0,9 0,8 1,0

Tabnuua 30

3HaueHue KOBCbeVII.IVIeHTa Cy AN NNIOCKUX Ppe3nHO-TKaHEBbIX pEMHeﬁ

V, M/c 1,0 5,0 10 15 20 25 30

Cy 1,04 1,03 1,00 0,95 0,88 0,79 0,68
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Haxodum Jonyckaemoe YIEAbHOE OKPYKHOE YCUAUE:
[9]=9,¢oc,Ca/Cp.

ede

Co = 1,0 — Kkosgpgbuyuerm, yaumolbarouuid 6ud nepedaqu
U Y20N HAKAOHA MEXOCEBDU NuHUU K 20pu3oHmMy (madi. 29);

¢ = 0,95 — kospguyuerm, yaumolbarowud BrugHue
UEHIMPODEXHOIX  CUA  HA  mMA200Yr0  CNOCOSHOCME  Nepedadu
(madn. 30);

Co = 0,97 — Kodbguyuerm, yaumobarowui BaugHue
yera odxbama (em. mada. 22);

¢ = 1,2 — Kosghguyuerm, yaumolbarowud JuHamud -
HOCME  HACPYXKEHUS NEpedadu u pexum ee padomol (cM.
madn. 19 u npumedarus Kk Hel). 170 3adaruro Kosggbuyuerm
Kegm = O3, cnedobamensro padoma npousbodumcs 6 odny
eMeHy, A ckpedkoBoix KoHBedepol npurumarom maxKeold

pexum padomel. B pesyromame Boidupaem ¢, = 1,2.
[9] = 11,1 2,0 0,95 -0, 97/1,2 = 8,525 H/mMM.

HAaxooum OKpYXHYrO NOAESHYFO CUNY:

27, ‘ 231,88 ~
Fp= " 10° ;  F= o 107 = 3542 H.
FacdemrHas LUUPUHA PEMHA
Fe 3542

4

= = ——— = 41,55 mm.
Sy r 8,525 g
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OnpepensitoT oKpyXHyto (nonesHyto) cuny, H, no ¢opmyne

F =208,
dy

HaxoasaT pacyeTHyto WMPUHY PeMHS:
_R
° [ql’
3HaueHue b, okpyrnsioT Ao 6nmxaliwero Gonbluero us Tabn. 31, npo-
BEpSAS Npy 3TOM COOTBETCTBME LUMPUHBI U YNCTIA CIIOEB Z;; PEMHS.
Tabnuua 31

LWupuHa bp M YNCNIO CNoeB Z; pe3uHO-TKaHEBbIX peMHEN

bp, MM | 25, 30, 40, 50, 63, 71 | 80, 90, 100, 112 | 125, 140, 160, 180, 200, ...

Z,,, WUIT. 2.5 3.6 4.6

BbinucbiBaloT 0603HaueHne peMHs rno obpasuy:

Pemers M-200-3-bKH/1-65-3,0—-1,0-M [OCT 23831-79 (pe-
MeHb MOPO30CTOMKMI LMPUHOK 200 MM C TPEMSI HECYLLIMMW COSIMU U3
TkaHn BKHJ1-65 c Hapy>XHbIMU pe3VHOBLIMKM 0bKNaaKaMmn TOMLLUHON
3,0 1 1,0 MM 13 pe3uHbl knacca M).

OnpegensitoT nonepeyHyto (pagvasnbHyl0) CUy AaBNEeHWUS Ha
Ba/ibl Nepedayu, Heobxoanmyto Ans nocneayoLwero pacieTa BaaoBs:

Fr ~ 2Fo sin ((X]_/Z) ’

roe Fo =0,5F / @ - cuna npenapuTenbHOro HaTsKeHUs! PEMHS;
¢ =0,50...0,60 — Ko3tbPUUMEHT TArM AN pe3nHOTKAHEBBIX
pEMHein.

[nsa nepenay ¢ nepyoaMyYECcKnMM KOHTPOJSIEM HATSXKEHUS PEMHS
pacyeTHYI0 cnny AaBneHusa Ha Ban HECKOJ/IbKO YBETMYNBAIOT.
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HadideHHoe 3HAYEHUE OKPYZATEM Jo JAUXAUMUEZO JoNbuteeo u3
mada. 31: b, = SO mm.

Sanucolbaem 0003HAYEHUE PEMHA;

Pemero SO-4-5-820 [OCT 23831-79
(PEMEHD 00Me20 HASHAYEHUS WUUPUHOL SO MM ¢ Hemopbems
npokAadkamu u3 mkaHu B-820 Je3 HAPYXHoIX pesuroboix od-
KAAJoK).

TTonepedras (paduarbHas) cura dabaeHus Ha Barel
Fr=2F,sm(x./2),
ede Fp=0,5F,/p — cura npedbapumerbHozo HAmMIXeHus
PEMHST;  BHAYEHUE KOIDDUYUEHMA MSTeU NAOCKOZO PESUHO -
mkarebozo pemus Bolduparom u3z duanasoHa ¢ = O,50...0,60.
IMpurumaem ¢ = O,55.
Fo =05 3542 /0,55 = 322,0 H;
Fp=2-322,0 -sin (169,2%2) = 641,71 H.
TTou NEPUOIUHECKOM KOHIWONE HAMIXKEHUS PEMHS CUNY
dabrerus Ha Ban Heckorbko ybesudubarom:
Frmae= L3 F Fropan=1,3641,1 = 833,4 H.

Pesyromamer pacdemol sanocum 6 madruyy:

d_ZJ dZJ M a) L/U/ al/ h/ﬁJ é 4 I/J F}J F-V'J
&

MM | MM MM | MM | epad | mm | MM | m/c | H H

180 | 500 |2,829|1700| 4483|1672 5 4O |13,61|354,2|833,4
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Frmax =L3F; .

5.2.3 Mo pe3ynbTaTtaM pacyeToB 3aMo/HAT TabnnuHyto hopmy:

dll d2! a, Lpl O, hpl bpl VI Ftl FI’I

u
MM MM ¢ MM MM | rpag | MM MM M/cC H H

5.2.4 KOHCTpYKUMS LUKMBOB M/IOCKOPEMEHHbIX nepeaay

LLIknBbl NAOCKOPEMEHHbIX Nnepeaad npu OKPYXHbIX CKOPOCTAX
mMeHee 30 M/c oTnuBaloT M3 4yyryHoB CY15 wnm CY20, npu 6onee
BbICOKMX CKOPOCTSIX LUKMBbI BbINOMHSIOT M3 CTann WAK NIErkMX antoMmu-
HWEBbIX CNaBOB C NPeAesioM NPOYHOCTU G > 160 Mla.

dopmMa paboyeit NoBepxHOCTU 0603 LLIKMBA TAKXKE 3aBUCUT OT
BE/IMYMHBI OKPYXXHOM CKOPOCTU (puC. 22). MNpy yMEPEHHBIX CKOPOCTAX
OOMH W3 LUKMBOB WMMEET UMIMHAPUYECKYID MOBEPXHOCTb, @ ApPYroW,
6onbwero gnametpa, — Bbinykayto. Mpu V > 25 M/c oba wWwkuBa BbI-
NOMHSAIOT BbINYKNbIMU. BbiNyknas noBepXHOCTb (KaK 3TO HE MOKAaXETCs
CTPaHHbIM) CMOCOBCTBYET YCTOMUMBOMY YAEPXKAHWIO PEMHSI B LEH-
TpanbHOW 061acTu WKMBA 1 NPENSTCTBYET €ro CMON3aHuIo.

Avametp D wkuBa nnockopemMeHHoOM nepeaayv MpuHUMaoT
paBHbIM ero pacyeTtHoMmy auametpy d. LUupuHa oboma B 3aBUCUT OT
LLUMPWUHBI PEMHSA bp. CraHaapTHble 3HadeHus npuBeaeHsl B Tabn. 32.
TonwwmHa oboaa Anst MUTbIX LUKNBOB

e=0,02(D +2B).
ns BbiNyKIoi paboueli NOBEPXHOCTM CTpeny Bbinyknoctv h npuHumatot
B 3aB1CMMOCTY OT AMAMETPa LLKWBaA:

D ....40...112 125...140 160...180 200...224 250...280 315...355
h .. 03 0,4 0,5 0,6 0,8 1,0

182




a) B OJ 6) B =]

<—>I — T /
2z 77 ZY @
Ve R |

1 L R

B) B B N
0,4B -
7 e [~ ¢V
Z 7 o
nl M——— —1ll ()]

Puc. 22. ®opMa paboumx NoBEpXHOCTEN LIKMBOB: a — LMANHAPUYECKas,
6 — BbiNyKknas cdepuyeckasi, B — BbiNyk/asl C ABOMNHON KOHYCHOCTbIO

Tabnwuua 32
LLinpuHbl 060aa WKMBOB B, MM
LLnpuHa LLnpuHa WnpuHa
peMHS oboaa peMHSI oboaa peMHs1 oboaa
by, B+AB b, B+AB by B+AB
20 25+1,0 71 80 +1,5 140 160 2,0
25 32+1,0 80 90 +1,5 160 180 2,0
32 40 +1,0 90 100 +1,5 180 200 +2,0
40 50 +1,0 100 112 +1,5 200 224 +2,0
50 63 +1,0 112 125 +1,5 224 250 +2,0
63 71 +1,0 125 140 +1,5 250 280 +2,0

Ha puc. 23 npuBeaeHbl pasfiMyHble KOHCTPYKLUMK LWKUBOB. Mpu
avametpax D < 90 MM WKMB BbINOHSAOT MOHOMMTHBIM (CM/IOLWHbIM),
npu avametpax D = 80...200 MM — ¢ anckoM, a npu D > 180 MM — co
cnuuamu,
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Puc. 23. KOHCTpyKUMS LKMBOB: @ — MOHOJIUTHOIO;
6 — ¢ anMckoM; B — CO cnvuamu

CTynvua LWKMBA MOXET MMETb OT/IMYHYIO OT LUMPWHBLI 060aa
ANMHY, 3aBMCALLYIO OT MOCAZ0YHOro AvameTpa Bana O v npoyHocTu
LINOHOYHOrO COEAMHEHMUS, OHa MOXET pacnofiaraTbCs CUMMETPUYHO
WM HECUMMETPUYHO MO OTHOWeEHUI K o6ody. HecMMeTpuyHbie
CTynuUbl NPUMEHSIIOT AN 6onee KOMMaKTHOW MOCaAKu LKUBA, ANS
obecrnieyeHns: HeO6XOAMMbIX 3a30pOB [0 BbICTYMAOWMX AeTaneW,
W ONS YBENIMYEHUS| XKECTKOCTU KOHCTPYKLUMM 3a CYET MNpUBNMKEHUs
LWKMBA K OAHOM U3 Onop Basia Npu KOHCOIbHOM PacrosioeHUMN LLKMBa
Ha Bany.

TonwwmHa amckos y wkwmeos ¢ anckamm C = (1,2...1,3)e.
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BbicoTy pebpa LWKMBa CO CnUL@AMK MPUHUMMAKOT PaBHOW TON-
LwmHe oboaa: S = €. Yucno cnuy

N, =(1/6..1/7)VD (n,, =3).

XapaKTepHble pa3Mepbl CEYEHNS CnuL

T.10°

T, 08y,
0013n_[0,] 27 %

& =(0,4..0,5)c; a, =08y, .

roe [o,]= 30 MMa (ans uyryHa); 7 — BpallalomMii MOMEHT Ha Bany
LLUKMBaA.
[nameTp 1 AnnHa CTynmubl WK1Ba:
d.; =165d,; I, =(@2.15)d,.

Mockonbky Aavametp d, MOCAZOYHOro y4yacTka Bana MoA LWKWBOM
6ynetr HaligeH no3ke, B MNPOLECCE MPOEKTHOrO pacyeTa Bana
(cM. pasgen 7), napametpsl e u | Ha gaHHOM 3Tane He onpepensioT.
Taroke nocne pacyeta d; MOXHO 6yaeT HaWTU AMAMETP OTBEPCTUI B
avcke (Npy UX Hanu4umm):

dy =(0,3...0,4)(D—d, —2e).
Yucno oteepcTUii N NPUHUMAIOT KOHCTPYKTMBHO OT 4 A0 6.

PaccuntaHHble napaMeTpbl LWKUBOB 3aHOCAT B Ta6J'IVI'-lHyt0
dopmy:

DI BI el hl sl CI n Cll CZI all a21 dBl dCTl ICT/ dO/ nO
MM (MM |MM (MM |MM | MM e MM| MM | MM [MM| MM | MM [MM| MM

LLkuns

1

2
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