6 PacueT uenHbIX nepegau

LenHble nepegaun (puc. 24) ncnonb3yloT 418 nepegayu Bpa-
LeHnsa Mexay yhaaneHHoiMu go 10 M Banamu, npu nepeaaBaeMou
mowHocTh o 100...120 kBT, ckopocTy uenu Ao 15 mM/c n nepeaaToyHbIM
YMCIIOM He Bbliwe 8.

a) t
S
| [ | |
6) t

Puc. 24. CxeMa LenHOV nepeaayn v TUMbI Lenein:
a — ponukosasi; 6 — 3ybuatas

BxogHbIMM nMapameTpamn, HeobxoaAuMMbIMK Afs pacdeTa uen-
HOM nepenaumn, ABNAOTCS:
N, — 4acToTa BpalleHus BeayLlero Bana, 06/MuH;

N; — MowHocCTb NepeaaBaemasi BeayLyM BasioM, KBT;
T, — Bpalwatowwmin MOMeHT Ha BefylleMm Bany, H-M;
N, — yYacToTa BpaLieHns BeAOMOro Bana, 06/MvH;
N, — MowHoCTb NepenaBaemasi BEAOMbIM BasioM, KBT;
T, — BpalyatoLwumii MOMEHT Ha BeaoMoM Bany, H-M;

U — nepeaaTodHOE YMCIO LEMNHOW nepeaayn.
MepeuncneHHble napameTpbl BbIGMPAOT M3 Tabnuy pe3ynbTaToB
KMHEeMaTuyeckoro pacyeta npmeoga (cM. nn. 1.2 n 1.3), npeasapw-
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& Pacdem yenHod nepedadu

B pacemampubaemMom npumepe yeaobumces caumameo, 4mo
30e3004Ku nepedadu PacnoNoXeHbl Ha 4-m u 5-m Barax npu-
boda, a npobederrolid 8 pasdese 1 KOMNAEKCHOIU pacdem npu -

boda dan credyrougue pesyromamel:

Ban Koaeco n, o8/ Mur N, kBm 7, Hm

) — prat FE2L 51,88

z Z(eet) Lfds H725 31,24

2 2(k), 3(ed) 2802 HEEL 1579

k] #(%) G021 H558 720.1

+# S(Bedyy) | e0.22 FAET 705.6 | ur Uy
5 &(6edom.) | 3003 £180 1330 | vest 2,005

Hexoorere daHHble:

ng = 60,21 00/ MuH;, Ni = 4,447 kB, Tz = 705,6 HM;
N = 30,03 0d/MuH; N2 = 4,180 kBm,; T2 = 2330 HM,

u = 2,005.
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TENbHO YCTaHOBMB, KakoW W3 BanoB SIBASIETCS BeAyLMM ANS AAHHOW
CXEMbl, @ KakoW — BEOMbIM.

Takke 3apaHee HeobX0AMMO OMpeaenuTbCs C TUMOM Lenu.
Hanbonee 4acto B MaLMHOCTPOEHWUU MPUMEHSIOT MPUBOAHbLIE LEMM
ponukosoro (MP) nnn 3ybuatoro (M3) TMnos.

6.1 Pacuet nepefay C NpMBOAHbLIMU POJIMKOBbIMMU LIENSIMU

[JaHHbIN pacyeT peKkoMeHAyeTCs MPOBOAWUTL B Creaytolen
nocnefoBaTeflbHOCTH:

6.1.1 U3 Tabn. 33 BbIGMpatOT YMCNo 3ybbeB Z; Beayllel 3Be3-
OO4YKW, OTAaBad NpeanoYTEHNE HEYETHLIM 3HAYEHUAM.

Tabnuua 33
u 1...2 2...3 3.4 4...5 5...6 >6
71 30...27 27...25 25...23 23...21 21...17 17...15

YCTaHaBNMBAKOT rPaHWYHYI0 BbITSDKKY uenmn [ = 3%. Mpw
[OCTWKEHUM 3TOr0 3HaYEeHUS Lenb NOAEXUT 3aMeHe.
HaxoasT uncno 3ybbeB Z; BEAOMOW 3BE3A0YKM:

22 = Zlu .

3Ha4veHune Zp OKpYrnfaT, XenaTebHO K YHETHOMY 3HA4Y€HMIO.
HaxoaaT (baKTVI‘-IGCKOe nepeaaTto4yHoe 4nucno

U@ZZzlzl.

Mpu 3TOM Uy, HE AO/MKHO OTNIMYaTLCA OT U 6onee, YeM Ha 4%.
6.1.2 3apatoTca umcnoMm M psgos uenu. O6bIYHO, ecnu HeT

0CoBbIX MoKasaHui, NpUHUMalOT M = 1. 3aTeM onpeaensoT ko3dhu-
LIMEHT 3KCnJlyaTaumu:
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6.1 Pacdem nepedadu ¢ npubodnod porukobod yenoro

6.6.1 Boldupaem 4ucro 3ydeel Gedywed  36e304ku
(madn. 33): z; = 27.

TTpuHUMAEM Zparudryro Bomaxky yenu [t = 3%.
Yucro 3ydbel bedomodt 36e3004ku

Zy=Z U, 2= 27 2,005 = 54,14 ~ 54
@akmudeckoe nepedamodHoe YUcAo

Z5 54

Up= S Uy 55 =2

OMKNOHEHUE OM NPEXHEEO SHAYEHUS cocmabisem
2,005~ 2

J(L{) = T - 1O0O = 01,25%J

Yo MeHoue donycmumeonx 4%.

6.1.2 3adaemcs qucaom padol yenu:

m = 1.
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roe

K, = K KoK Ko Koo K

cM Nper M pex s

Ky — K03(DPUUMEHT, yUNTbIBAIOWMIA ANHAMUYHOCTb Harpyxe-
HUS: MpU criokoiiHow Harpyske K, = 1,0...1,2; npw ner-
kux Tonuykax — K; = 1,2...1,5; npu pa6ote B ycrnousx
cunbHbIX yaapos — K, = 1,8;

Ks — KO3(DhULMEHT MEXOCEBOro pacCTOSHMS, 3aBUCUT OT
yncna n BennumHel t waros uenu. MNpu pekoMeHayeMoM
pacctosHun a = (30...50)t npuHumaor K, = 1; npu
a< 25t K, =1, 25; npua = (60...80)t K, =0,9.

Ky — KO3(hhUUMEHT HaK/IOHa NIMHWKM LIEHTPOB K FOPU30HTY.
Mpu yrne HaknoHa Y < 60° K, = 1; npu 66nbwux 3Ha-
yeHusix K, = 1,25;

Ky — KO3UUMEHT, yunTbIBatOLWMIA CNOCO6 cMasbiBaHus. Mpu
HenpepbIBHOM CMa3biBaHUKM B MacnsiHol BaHHe K., = 0,8;
npy perynsipHoM kanenbHoM cMasbiBaHun K., = 1; npu
nepuoanyeckom cMasbiBaHum Ky = 1,5;

Kper — K03(DhOULMEHT, yuuTbIBaKOWMIA CNOCO6 perynmposaHns
HaTshkeHns uenwu. MNpu perynupoBaHumn 3a cYeT nepeme-
lweHns 38e3a04kn Kper = 1; npu perynmpoBke HaTsxk-
HbiMM 3Be3a04KaMn wan pormkamn Kper = 1,1; ans
Heperynvpyemblx nepegay err =1,25;

Kpex — KO3(DULMEHT, yuuTbiBaOWMA pexum paboTsl. Mpu
oaHocMeHHo pabote Kyex = 1; npu AByXCMEHHON —
Koexw = 1,25; Npn TpexcMeHHON — Kpex = 1,45 (umcno
CMEH MOXHO MPUMEPHO OMpeaenvTe Mo KO3(pPUUMEHTY
Keyr Ha BnaHKe 3aaaHust Ha KypcoByto paboTy).

M3 ycnosus N3HOCOCTOMKOCTM onpeaenarT npeaBapuUTEbHYIO

BeNnumHy wara t' uenu, Mm:
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Onpedensem Kosg@uyueHm sKCnAyamayuu

Ky =KoKa Ku Kem Kppez Kpexc s

20e NPUHUMAEM:

Ky = 1,3 — koagpguyuerm, yaumolbarouud duHamud -
HOCME HAZPYXKEHUS (WU NECKUX MONYKAK),

K, = 1,0 — kosgpguyueHm mexocebozo paccmosHus
(npu pekomMerdyemom MexXocebom paccmoaruu a = (30..50) t);

Ky = 1,0 — KOIghgbuyueHm HAKAOHA AuHuu yeHmpol k
2OPUSOHMY (NPU YeAE HAKAOHA Y < 6O°);

Koy = 1,5 — kosgpgpuyuerm, ygumeolbaromud cnocod
eMA3IBaAHUS (NWPU NEPUOTUYECKOM EMA3bIBAHUY);

Kpeo = 1,25 — Kosgpgpuyuerm, yaumolbaromui cnocod
PESYAUPOBAHUA HAMTKEHUS Yenu (HEPESYAUPYEMAT NEPEIAYA);

Koex = 1O — Koagpgpuyuerm, yaumoibaromud pexum

padomel (npu 0FHOCMEHHOU padome).

K,=1,3-1,0 1,0 1,5 1,25 1,0 =2438.
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tl — 283 -I-]-’# ,
\ Zl[pc]Km

roe Kmn — koadduument pagHoct. Kn =1npum=1; Ky =1,7
npum=2;Kn=25nmpum=3;, Kn=3npum =4;
[p.] — npenBapuTensHoe 3HaueHWe AOMYCKAEMOro CpeaHero

YOENbHOIO AaBfIEHNA B LWWApHUpax uenun, npuHMMaemoe
no Tabn. 34.

Tabnuua 34

CpeaHee yaenbHOEe AaB/IEHNE B LWAPHMPAX POJIMKOBbLIX Lienei

Ny, 06/mnH | 50 (200(400/600(800|1000(1200|1600{2000|2400{2800|3200

[pi],MNa |36 |31]26|23|21|19 |18 | 17 | 16 | 15 | 14 | 10

M3 Tabn. 35 BbIGUPAOT KOHKPETHLIM TWM POSMKOBON LEnMu,
okpyrnsst ee war t go 6nvxanwero 6onblero 3HayeHus. Mocne aToro
BbINUCLIBAKOT 0603HaYeHne Lenu no obpasuy:

Lenb 3M1P-25,4-171 [OCT 13568-97 (ans uenu npuBOAHON
PONMKOBOM TPEXPSAHON C wWarom 25,4 MM 1 pa3pyLuatoLlel HarpysKom
171 kH).

MapameTpbl B Tabn. 35 uMeloT cneayowmin cMmbicn: Aqop —
NPOEKLMS NoWaan OrnopHOM MOBEPXHOCTM wapHupa; Q — paspywa-
IoLLas Harpyska; p — Macca OAHOro NoroHHoro metpa uenu. OctanbHble
napameTpbl — pa3Mepsbl, NpeacTaBfeHHble Ha puc. 25.

6.1.3 Mo BenuumHe wWwara t onpeaensoT OCHOBHbIE reOMeTpu-
yeckue napameTpbl nepegayn.

MNpeaBapuTenbHOE 3HAYEHME MEXOCEBOrO pacCTosHUS a’ npu-
HWMaIOT B MpaHULIAX peKOMeHAyeMoro MHTepBeana

a’ = (30...50)t .
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Haxodum npedbapumenoryro Beaudury waza yenu

=287
lelb;]Km 7

K = 1,0 — Kosgbgbuyuerm padrnocmu;

20e

[p' ] = 36 MIla — npedbapumensroe sHaverue donyc -
Kaemozo cpednezo YdeabHozo JdabaeHus 6 wapHupax yenu

(madn. 34).

=33,87 mMM.

b= 25” 705,6 2,438
N 27 36 1,0

TTo mada. 35 Boidupaem mun porukoboid yenu, ymod -

HAEM €€ wiaz u Boinucolbaem HeooXodumble napamempeol:
odosHadeHue: Leno [TP-38,1-127 [OCT 1356897,
t = 381 mMm; by = 2540 Mm;, d = 11,10 MM,

D = 22,23 MM, Amax = 36,2 MM, Buaxe = 58 MM;
Aon = 394 MM, @ = 127,0 kH; p = 5,50 ke/M.
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Tabnuua 35

MpuBoaHbie ponukosbie yenu (MOCT 13568-97)

TVIrIOpa3Mep tl bll dl Dl Al hmax/ Bmax/ AOHI Q/ p,
Lenu MM MM | MM | MM | MM | MM | MM | MM? | kH Kr/M
Llenv npMBOAHbLIE POSIMKOBbLIE OAHOPAAHbIE Tuna 1P
MNP-8-4,6 80 |3,00(231|500| — | 75| 12 11 | 4,6 |0,20
MnpP-9,525-9,1 9,525|5,723,28/6,35| — | 85 | 17 28 | 9,1 (0,45
npe-12,7-10-1 12,7 |2,40|3,66|7,75| — |10,0|10,5| 13 |10,0|0,30
npe-12,7-9 12,7 |3,30(3,66|7,75| — |10,0| 12 22 | 9,0 (0,35
ne-12,7-18,2-1 | 12,7 |540(4,45|851| — |11,8| 19 39 | 18,2 (0,65
MnpP-12,7-18,2 12,7 |7,75|445(8,51| — |11,8| 21 50 | 18,2 (0,75
ne-15,875-23-1 115,875/ 6,48 | 5,08 |10,16| — | 14,8 | 20 51 |23,0(0,80
MP-15,875-23 15,875|9,65 | 5,08 |10,16| — |14,8| 24 | 67 |23,0(1,00
Mnpr-19,05-31,8 19,05 |12,70| 5,94 (11,91| — |18,2| 33 | 105 |31,8(1,90
MNP-25,4-60 25,4 |15,88|7,92 15,88 — |24,2| 39 | 179 | 60,0 |2,60
MnpP-31,75-89 31,75 (19,05/9,53 {19,05| — |30,2| 46 | 262 | 89,0 (3,80
np-38,1-127 38,1 |25,40(11,10|22,23| — |36,2| 58 | 394 |127,0|5,50
MNP-44,45-172,4 | 44,45 |25,40(12,70|25,40) — |42,4| 62 | 472 |172,4|7,50
MnP-50,8-227 50,8 |31,75(14,27|28,58| — (48,3 | 72 | 637 |227,0|9,7
MP-63,5-354 63,5 |38,10/19,83/39,68) — |60,4| 89 [1089|354,0/16,0
Llenn NnpvBoAHbIE PONMKOBLIE ABYXpsaHbIe Tvuna 2IP
2MpP-12,7-31,8 12,7 |7,75|4,45|8,51 (13,92|11,8| 35 | 100 |31,8|1,4
2IP-15,875-45,4 |15,875| 9,65 | 5,08 |10,16(16,59| 14,8 | 41 | 134 | 45,4 (1,9
2I1P-19,05-64 19,05 |12,70| 5,96 (11,91|22,78|18,08| 53,4 | 210 | 64,0 | 2,9
2M1P-25,4-114 25,4 |15,88| 7,92 |15,88|29,29| 24,2 | 68 | 358 |114,0|5,0
2MpP-31,75-177 31,75 (19,05| 9,53 |19,05|35,76( 30,2 | 82 | 524 |177,0|7,3
2I1P-38,1-254 38,1 |25,40(11,10|22,23|45,44| 36,2 | 104 | 788 |254,0|11,0
21P-44,45-344 | 44,45 |25,40(12,70|25,40(48,87|42,24| 110 | 944 |344,0(14,4
21P-50,8-453,6 | 50,8 |31,75(14,27|28,58|58,55/ 48,3 | 130 [1274]453,6/19,1
Llenv np1MBOAHbIE PONIMKOBbIE TpexpsiaHble Tna 3P
3MNP-12,7-45,4 12,7 |7,7514,458,51 13,92/ 11,8| 50 | 150 [45,4|2,0
3MP-15,875-68,1 |15,875|9,65 | 5,08 {10,16(16,59| 14,8 | 57 | 201 | 68,1 | 2,8
3MP-19,05-96 19,05 |12,70| 5,96 (11,91|22,78|18,08| 76,2 | 315 | 96,0 | 4,3
3MP-25,4-171 25,4 |15,88| 7,92 |15,88|29,29| 24,2 | 98 | 537 |171,0|7,5
3MP-31,75-265,5 | 31,75 |19,05] 9,53 (19,05|35,76| 30,2 | 120 | 786 |265,5(11,0
3MnP-38,1-381 38,1 |25,40(11,10|22,23|45,44| 36,2 | 150 [1182|381,0|16,5
3MP-44,45-517,2 | 44,45 |25,40(12,70(25,40|48,87(42,24| 160 |1416|517,2|21,7
3MP-50,8-680,4 | 50,8 [31,75/14,27/28,58/58,55/ 48,3 | 190 |1911|680,4/28,3
Llenv npvBoOAHbIE POSIMKOBbIE YeTbipexpaaHble Turna 4r1P
41P-19,05-128 |19,05 (12,70] 5,94 {11,91|22,78|18,08{101,9| 420 {128,0|5,75
4MNP-25,4-228 25,4 |15,88| 7,92 |15,88|29,29| 24,2 |129,9| 716 |228,0(10,9
4Mnp-31,75-355 | 31,75 (19,05| 9,53 [19,05(35,76| 30,2 |157,5| 1048 [355,0|14,7
4MP-38,1-508 38,1 |25,40{11,10|22,23|45,44| 36,2 |197,1|1576 |508,0|22,0
4MP-50,8-900 50,8 [31,75/14,27)|28,58|58,55| 48,3 |252,3|2548900,0{38,0
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6.1.3 OcHobHbIe SEOMEMPUYECKUE NApaMerp ol

nepedadu

ITpurUMAEM npedbapumensHoe 3Haverue mexocebpzo

PACCIOAHUA.

a' =40t a'=40 38,1 = 1524 mMmM.
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6)

A

b
® o

Y

Banuk coegnHuUTENbHOrO 3BE€Ha
C 3aMblKaloWWM WNJINHTOM

Puc. 25. KOHCTpYKLMSI pONTMKOBBIX LIENEN: @ — OAHOPSIAHON; 6 — TpexpsiAHON
Yuncno Z|. 3BeHbEB LEMU

28" z,+z Z,—12 2t
ZL=—+1 2+(2 1} -
t 2 27 a

HaliaeHHoe 3HaueHue Z| OKpYrAsitoT A0 6avbkalllero YeTHOro Lienoro
(npn HeueTHOM BbI6ope noTpebyeTcs ocoboe NepexogHoe 3BEHO).
YTOYHEHHOE 3HaYeHNEe MEXOCEBOrO PacCTOSHMS

2 2
actly vz |, atn) g(n-z
4 2 2 2n

MoHTa)xxHOe MexoceBoe paccTosiHue, obecneunBatoee Heob-
XOAMMOE NPOBUCAHME XOJIOCTON BETBU LIENN,

a, =(0,996...0,998)a.
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Yucro 36eHpel yenu

2a’ Zat Zg (22—21)2 t .

L= t ” 2 27 a’
21524 54+27 <54~ 2 7)2 38,1 1270
= + + = ),
LT T 351 2 2 3,14) 1524 ’

OKpYeATeM Jo HemHO20 HAYEHUS 21 = 120.

YmoyHeHHoE 3HaYeHue MexXocebozo PaACCMOTHUSA

d:;z: 2 - zlzzz +j(ZL_21;z2)2 . (222-;1)2 .

4=7Z 2 2 2 5,14

38,1 2 7+54 2 7+5M7 S4-27\*
- 220 ‘ (120- ) - ( )
= 1506 MM.

MonmaxHoe mexoceboe paccmosnue, odecnedubaro-

wee Heodxodumoe npobucanue xorocmod bembu yenu,

Ay= 0,997 a; Aa,= 0,997 1506 =1501 MM.
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OnnHa uenm
L - ZLt .
[vaMeTpbl AeNUTENbHBIX OKPY>XHOCTEN 3BE30YEK:

t t

h=—7————; dy=———.
sin(180°/ z;) sin(180°/z,)

[InamMeTpbl OKPY>KHOCTEI BbICTYNOB:
dy =t[K+ctg(180°/7)]; dup =t[K+ctg(180°/2,)],

rae koachduumeHT BbicoThl 3yba K 3aBucut ot napametpa A =t/D:

A 14..15 15.1,6 16..1,7 1,7..1,8 18..2,0
K 0480 0532 055 0575 0,565

[nameTpbl OKPYXXHOCTeW BnaauH:
d¢; =d; -1,006D-01; ds,=d,-1005D-0,1.

6.1.4 Mpon3BOAST NPOBEPOYHbIV pacyeT Nepeaayn Ha M3HOCO-
CTOMKOCTb LLIAapHUPOB.
HaxoasT cpeaHiolo CKOpoCTb Lienu, M/c:

__ath
60-10°°
OnpenensitoT OKpyXHyto (NonesHyto) cuny, H:
LAY
= m .
HaxoasT pacueTHoe AaBieHWe B LapHMpax Lenu no dopmyne
__ RK,
P o (K /)

t
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AAura yenu
L=zt L=120-38,1 =4572 MM.

Auamempor JepumenoHox okpyXrHocmed 36e3004ek

¢ ¢
Ady= e dpm .
sin(180%z,) Sin(180%z,)
;= 287 =328,2 MM,
7 sin (180%/27) g g
38,1

= — = 6553 mm.
2" sin (180°/54)

Auamemper okpyxrocmed Boicmynold

Ay = UK+ ctg (180%2,);  dua=t/K+ctg(180%2,)].
ede napamemp ) =t/D=38,1/22,25 = 1,714, u coombem-
emberro Kosghguyuerm Boicomer 3yda K = O,575.

dy = 38,1 [O0,575 + ctg (180%/27)] = 347,9 MM,

d .= 38,1 [0,575 + ctg (180°/54)] = 676,71 mMm.

Auamempel okpyxHocmed bnadur

dy=d,-1,005D-0,1; dp=d,-1,005D-0,1.

dp = 3282~ 1,005 -22,23- O,1 = 305,8 MM,

dp= 655,3- 1,005 22,25~ 0,1 = 632,9 MM.
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MpoBepAoT YCI0BNE N3HOCOCTONKOCTH:

p<[p],

roe [OoMyCKaemoe JaB/ieHMe B LapHMpax YTOYHAT no Tabn. 36.
B cnyyae neperpysa, TakoBOW He AOMKEH NpeBbiaTh 5%.

Tabnuua 36

[onyckaeMoe AaBfieHre B LIapHUpPaX POJIMKOBbLIX Lienei

War uenw t, um [p], MMa, npu yactote Bpawerusi Ny, 06/MuH
!

50 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1600

12,7...15,87 | 35,0 [31,5]28,7 26,2242 22,4 | 21,0 | 18,5
19,05..254 | 35,0 |30,0|26,2|23,4|21,0| 19,0 | 17,5 | 15,0
31,75..38,1 | 350 |28,7|24,2(21,0|185]| 16,6 | 150 | —
4445..50,8 | 350 |26,2|21,0|175[150| — | — | —

CrnepyeT OTMETUTb, UYTO 3HaueHus [p] w3 Tabn. 36 aBnstoTcs 6a30BbIMU.
OHu obecrneunsatoT AOSITOBEYHOCTb LIENN NPU ONTUMAIbHBIX YCIIOBUSX
paboTbl U cMa3biBaHus nopsiaka 10000 yacos.

6.1.5 HaxopaT MakcMManbHoe HaTskeHne Fimax Beayluen
BETBM LENM W NPOBEPSAIOT LENb Ha MPOYHOCTb MO paspyluatoLLeit
Harpyske.
Fimex =K R +Fg + R,

rae Fg — [AONOJIHNTENIbHOE HAaTAXXEHME LIeENn OT €€ BeCa, H:
F, =981cypa/1000.

KoathduumeHT ¢g yunThIBaET NpoBuUcaHue uenu. [ns ropu-
30HTaNbHbIX NepeaaY NPUHUMALOT ¢g = 6; Npn ¥ < 40° ¢g = 4;
npuy > 40° cg = 2; ANA BepTUKanbHbIX Nepeaay ¢g = 1;

Fv — mononHutenbHoe HaTshkeHMe Lenu OT AENCTBUS LIEHTPO-
6exHbIX cun, H:
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6. 1.4 /'7/706’5/70%{@/&7 pacdem nepgﬁaw

HA USHOCOCMOUKOCIME apHUpol

Cpednas ckopocme yenu

z,tn, 27-38,1 60,21
ve—-"s, v= = = 1,032 m/e.
6o 10 60 10
OKpyXHas cura
Tyt ng 705,6 -3,14 60,21
/C} = . = = 4309 H.

50v’ T 301,032
Pacvemroe dabaerue 8 wapHupax yenu

FK, 4309 2,438
P It Tmy P Sed(io) =265 MiTa.

TTo mada. 36 Haxodum Besudury donyckaemozo dabae -
Hus 8 waprupax: [p] = 35,0 Mlla.

TTockonbKy pacdemHoe dabreHue MeHoue donyckaemo -

2o, npobepra BonorHIemcs.

6.1.5 [Tpobepka yenu Ha npodHocme
No paspyuaromed Hazpy3Ke

Makcumanroroe HamaXeHue bedywedd bembu yenu
Fima=KoFe+Fy+Fy
2de
- kosghghuyuerm duramuarocmu Ky = 1,3 (em. n. 6.1.2);
- DONOAHUMENBHOE HamIXKeHue yenu om ee Beca
Fy= 2,81 ¢, pa/1000.
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2
F =pv”.
HaxoasT pacyeTHbIi 3anac NPOYHOCTY Lienu:
s_ Q

I:1 max

MpoBepsOT NPOYHOCTb Lienu No YCI0BUIO
S =[S],
rae [onyckaeMblid YCNOBHbIM ko3hdUUMEHT 3anaca NpoYHOCTU B 3aBUCK-
MOCTU OT Wara uenu npuvHUMaloT no Tabn. 37. MeHblune 3Ha4yeHus B
Tabnuue cooTBeTCTBYIOT 60/1€e TUXOXOAHbIM Nepeaayam.
Tabnwvua 37

MuHMManbHble 3HaYeHUs K03(P(PULMEHTOB 3anaca NPOHHOCTHU

t,vm| 8 |9,925| 12,7 |15,875|19,05| 25,4 [31,75| 38,1 |44,45| 50,8 | 63,5

[S] [s...11]7..88...11|8...11| 7...8 | 7...8 | 6...7 | 6...7 | 6...7 | 8...9 |6...7

6.1.6 OnpegensioT nonepeyHyto (paavanbHyl0) Cuny Adasne-
HWS Ha Basnbl Nepeaayn, HeobxoauMylo ANns Mnocneayowero pacyera
BanoB:

F, =(105..115)F,

rA€ MeHblne 3Ha4YeHunA TMpUHUMAalOT ANA BEPTUKAJIbHbIX Nepeaad,
6onbwmne — gns rOPU30HTabHbIX.

6.1.7 Mo pe3ynbTaTaM pac4eTOB 3aMoNHAOT TabnuHyto hopmy:

t, a, aMI b]_, D, A, hmax:

MM | MM | MM | MM | MM | MM | MM

Tunopasmep

YA YA u
uenu 1 2 o (M
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ITpurumaem Kosgguyuerm npobucarus yenu ¢, = & (A7 20~
PUSOHMANbHOU nepedadu).
Fo= 9.81 65,50 1506 /1000 = 487,5 H.
~ JONONHUMENBHOE HAMAKEHUE Yenu om dedembusd
UEHIMPODEXHBIX CUN
F=p\?; F,= 5,50 (1,032)°= 5,858 H.
Fipmax=1,3 4309 +487,5 + 5,858 = 6095 H.

FacdemHold 3anac npodrocmu yenu
Q 1270107

Frmae T 6095

Aonyckaemeld YeAobrbld Kosghgpuyuerm 3anaca nposro -

S= = 20,84

emu npuHUMAEm no madn. 37: [S] = é.

TTockoneky S > [S], npouHocme yenu odecnedeHa.

6.1.6 OnpedeNsem Nonepeqryro (PAUaNbHYFO) cuny
Jdabperus Ha banol nepedadu:
Fo=1.10F, F,=1.10 4309 = 4740 H.

6.1.7 3anonHaem madauyy pesyromamol

Tunopasmep tla |a,|b.| D | A Al
21 ZZ Méb m

yenu MM | MM | i | M| MM | M | A

[P-38,1-127 | 27| 54| 2 | 1 |3821504150125,422,25 ~ |56,2

LJ dl) dZ} ddl) ddZJ dfl) deJ v, F;f') /C;a

MM | MM | MM | MM | MM | MM | um | Mc | H H

Z

120 | 4572|328,21655,3|347,9|676,1L|305,8|632,9|1,032| 4307 | 4 740
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Ll dll d21 dal, da2: dfll df2/ V/ Ftl Fr/

MM MM MM MM MM MM MM | M/C H H

6.2 Pacuer nepepayd Cc npuBoAHbIMU 3y6‘-IaTbIMM uenamm

PekoMeHayeTcs cnefytolasi nocneaoBaTeNbHOCTb pacyeTa:

6.2.1 13 Tabn. 38 NpUHUMAIOT YnCo 3ybbeB Z; BeayLien 38e3-

[OYKW: HeyeTHoe ANs uener Tvna 1 M 4YeTHoe Ans uenen Tuna 2.
MockonbKy Lienb elle He BbibpaHa, anpuopy CYUTAloT, YTo ee Tun 1-i.

Tabnwuua 38
u 1...2 2...3 3.4 4...5 5...6 >6
71 30...27 27...25 25...23 23...21 21...17 17

HaxoasaT uncno 3y6bes Z, BEAOMOI 3BE3[10UKM:
Zy =74U.
3HaueHne Z, OKpYrnsitoT A0 6NnKaLIEero YETHOMO 3HaUYEHUS.
OnpegensioT dakTU4eckoe nepeaaToyHoe OTHOLWeHne
Uy =25/2.

flonyckaeTtcsa OTK/IOHEHME Uy, OT U He 6onee 4%.

6.2.2 Mopbop uenu BeayT MeToaoM npob. B kayecTBe nepsoi
npobol 13 Tabn. 39 BbIGMPAIOT Lenb KaKOro-To CpegHero Liara,
Hanpumep, ¢ warom t = 19,05 mMM. Mpn 3ToM TpebyeTtcs, uTobbI LWar

Lienu yA0BNETBOPS OrPaHNYEHMIO MO YACToTe BpaWeHNs My < M yuy /

rae 3Ha4vyeHunA nlrmx COCTaBNIAOT:
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6.1 Pacdem nepedadu ¢ npubodHod 3yd4amod yenoro
(Hcxodnele darrole pacdema npubedernsl 8 Hadane pasdea &)

6.2.1 U3 madr. 38 NPUHUMAEM HEYEMHOE HUCAD
3ydeel Bedywed 36e300uku: z: = 27, NOCKOAbKY IS onpede -
NEHHOCMU CHUMAEM, YIMO YENL OMHOCUMCS K muny 1.

Yucro 3ydeel Gedomod 36e300uxu
Zy =2 U, 2= 27 2,005 = 54,14 ~ 54
@akmudeckoe nepedamoyroe Yucno

_Z2 . _ 27
L{éb—z—lj M9b_,2_7_2'

OMKAOHEHUE oM NPEXKHEZO 3HAYEHUS cocmabrgem

2,005~ 2
J(M) = T 100 = 0O,257%,

4o MeHoue donycmumonx 4%.

6.2.2 [Toddop yenu
TTockonbky 6 Hawem cAydae ni < Nz max NS Yenu Ar0-
dozo waca, Gbidupaem us maoi. 39 6 kavecmbe nepboid npodel

waz yenu t = 19,05 MM.
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t, MM 12,7 15875 19,05 254 31,75
Nex s O6/MMH 3300 2650 2200 1650 1350

Tabnuua 39
MapameTpbl npuBoOAHbBIX 3y6uaTbix uenen (FTOCT 13552-81)

Tunopa3smep t, 0, | by, | by, h, | h, |8] g |Q]p
uenu MM MM | MM | MM MM | MM [MM| MM |KH |kr/mM
He 6onee

Nn3-1-12,7-26-22,5 22,5(28,5|31,5 26 (1,31
n3-1-12,7-31-28,5 28,5|34,5|37,5 31 (1,60
N3-1-12,7-36-34,5 34,5|40,5(43,5 36 (2,00
N3-1-12,7-42-40,5 12,70 40,5(46,5|49,5 13,4) 7,0 11,5 4,76 42 12,31
N3-1-12,7-49-46,5 46,5|52,5(55,5 49 (2,70
Nn3-1-12,7-56-52,5 52,5|58,5|61,5 56 (3,00
Mn3-1-15,875-41-30 30,0|38,0(41,0 41 (2,21
N3-1-15,875-50-38 38,0/46,0(49,0 50 (2,71
N3-1-15,875-58-46 46,0(54,0(57,0 58 (3,30
Mn3-1-15,875-69-54 15,875 54,0/62,0|65,0 16,7| 87 12,01 5,95 69 (3,90
Nn3-1-15,875-80-62 62,0(70,0|73,0 80 |4,41
Nn3-1-15,875-91-70 70,0(78,0|81,0 91 (5,00
MN3-1-19,05-74-45 45,0/54,0(56,0 74 (3,90
MN3-1-19,05-89-57 57,0/66,0|68,0 89 (4,90
n3-1-19,05-105-69 | 19,05 {69,0/78,0/80,0(20,1| 10,5 {3,0| 7,14 |105|5,91
MN3-1-19,05-124-81 81,0(90,0/92,0 124(7,00
MN3-1-19,05-143-93 93,0102 | 104 143(8,00
MN3-2-25,4-101-57 57,0166,0|68,0 1018,40
MN3-2-25,4-132-75 75,0(84,0|86,0 132/10,8
MN3-2-25,4-164-93 2540 93,0/ 102 | 104 26,7113,353,0] 9,52 164|13,2
N3-2-25,4-196-111 111120122 196|15,4
Nn3-2-31,75-166-75 75,0(85,0(88,0 166(14,4
N3-2-31,75-206-93 93,0/ 103 | 106 206(16,6
N3-2-31,75-246-111 31,75 111121124 3341 16,7 13,0111,94 246(18,8
N3-2-31,75-286-129 129139142 286(21,0
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B T1abn. 39 cumonom QQ o603HaueHa paspyliatollas Harpyska,

CMMBOJIOM P — Macca OfHOrO MOrOHHOMO MeTpa Lienu, a cumeonom by —
ANMHa BanvKa 3aMblkarowero 3seHa uenu. OcTanbHble napameTpbl
npeacTaBnatoT coboi pa3Mepbl, YkasaHHbIE Ha puc. 26.

by

i i i
Puc. 26. KoHCTpyKumsi 3y64aThix Lienei: a — uenb Tuna 1; 6 — uenb Tuna 2
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MpUHUMAIOT NpeABapUTENBHOE 3HAYEHWE MEXOCEBOrO pac-

CTOSIHUSI @’ B rpaHmMuax

rae

a’=(30...50)t.
OnpenensitoT KO3pPULMEHT 3KCNyaTaLUum:

K, = K, KoK Ko Koo K

cM ' Mper’ “pex’

K: — k03bpruUMEHT, yunTbiBatOWMIA AMHAMUYHOCTb Harpyxe-
HUS: NpU crokoiiHow Harpyske K, = 1,0...1,2; npw ner-
kux Tonukax — K; = 1,2...1,5; npu pabote B ycnosusx
cunbHbIX yaapos — K, = 1,8;

K. — KO3(pdUUMEHT MEXOCEBOr0 PaccTOsiHUS, KOTOPbIN Bbl-
yuncnsaoT no dhopmyne

K, =440/’ 1) ;

Ky — KO3(hhUUMEHT HaK/OHa NMHWMM LIEHTPOB K FOPU30HTY.
Mpu yrne HaknoHa y < 45° Ky = 1; npu 66nblumx 3Haye-

Husx K, = O,lSﬁ (yron y 6epeTcs B rpagycax);

Ky — KO3hhUUMEHT, yunTbIBatOLWMIA CNOCO6 cMasbiBaHus. Mpu
HenpepbIBHOM CMa3biBaHUKM B MacnsHol BaHHe K., = 0,8;
npy perynspHoM KanenbHoM cMasbiBaHun K., = 1; npu
nepuoanueckom cMasbisaHun Key, = 1,5;

Kper — K03(DhOULMEHT, yunTbIBaKOWMIA CNOCO6 perynmposaHuns
HaTskeHns uenwu. MNpu perynnpoBaHumn 3a CYeT nepeme-
lweHuns 3se3a0ukn Kper = 1; npu perynmpoBke HaTsxk-
HbiMM 3Be3a0ukamMn wnm pornkamn Koo, = 1,1; ans
Heperynvpyemsblix nepegay err =1,25;

Kpex — KO3(DULMEHT, yuuTbiBaOWMA pexum paboTsl. Mpu
oaHocMeHHol pabote Kyex = 1; npu AByXCMEHHOW —
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TTPUHUMAEM NPEDBAPUMENLHOE 3HAYEHUE MEXoceBozo
PACCMOTHUS
a' =40t a'= 40 19,05 = 762 MM.
Onpedessem Kosg@uyueHm sKCnAYamayuu
Ky =KyKa Ki Kem erz er)/o
20e NPUHUMAEM:
Ky = 1,3 — koagpgbuyuerm, yaumolbarouud duHamud~
HOCMO HAZPYXKEHUS (WU NECKUX MONYKAK),

K, — kosgpguyuerm mexocebozo paccmosrus

Ka= 4/ 4o/(a’ /), K= ‘:[40/( 762/19,05) = 1,0;

Ky = 1,0 — KOIghgbuyueHm HAaKAOHA AuHuu yeHmpol k

2OpU3oHMY (NPU YeNe HAKAOHA y < 457);

Koy = 1,5 — kosgpgpuyuerm, yaumeolbaromud cnocod
EMA3OIBAHUST (WPU NEPUOTUHECKOM CMAbIBAHUU);

Koo = 1,25 — Kkosgpbuyuerm, ygumeolbaromud cnocod
PESYNUPOBAHUA HAMTKEHUT Yenu (HEPESYAUPYEMAT NEPEIAYA);

Kpex = 1O — Kosgpgpuyuerm, yaumblbarouud peXxum

padomer (npu 0dHocMeHHoU padome).

K,=1,3-1,0-1,0 1,5 1,25 1,0 =2,438.
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Koexw = 1,25; Npn TpPexcMeHHON — Kpex = 1,45 (uncno
CMEH MOXHO MpPWMEPHO OnpeaennTb Mo Ko3PhUUMEHTY
Keyr Ha Bn1aHKe 3aAaHust Ha KypcoBylo paboTy).

OnpepensioT pacyeTHYIO MOLLHOCTb, NepefaBaeMylo Lienbio:
Np =N K,.
HaxoasaTt ckopocTb uenu, M/c:
_gtm
60-10°
HaxogsT pacyeTHyto WwupuHy uenu b’, MM, no dopmyne
b’ :10Np /[N10],
rae [N,o] — monyckaemas pacueTHas MowWHOCTb, NepeaaBaemas Lie-

Mbto W1pKHoii 10 MM. 3Hauenns [N, ] npuseseHsl B Tabn. 40.

Tabnuua 40
t PacuyeTHas MOLLHOCTb [N1o]f KBT, npu ckopoctu uenu V, M/c
, MM
1 2 3 4 6 8 10
12,7 0,4 0,8 1,0 1,3 1,6 2,0 2,3
15,875 0,6 1,0 1,3 1,6 2,1 2,5 3,0
19,05 0,8 1,2 1,6 1,9 2,5 3,0 3,5
25,4 1,0 1,6 2,1 2,6 3,4 4,0 4,6
31,75 1,2 2,0 2,6 3,2 4,2 51 5,9

N3 Tabn. 39 BLIGUPAIOT KOHKPETHYIO Lenb no ycnosuio b >b'.
Ecnm noaxopswyto uenb BelibpaTb He yaaeTcs, NpobytoT uenb ¢ Apyrum
warom t, nosTopss npoueaypy n. 6.2.2 ewe pa3. Ecnm 6yaeT BoibpaHa
uenb Tuna 2, CneayeT BepHyTbCs K BbibOpy uucna 3ybbeB Z,, B3siB
YeTHOe 3HayeHue, MHade akTUyeckoe UYnco 3ybbeB Beayllen 3Bes-
[OYKM OKaXXeTCs APOBHbIM (CM. nosicHeHne K puc. 27). CooTBETCTBEHHO
nocneayoLyto Yactb paboTel NpuaeTcs nepegenarsb.
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PacqemHas MouHocme, nepedabaemas yenoro
Np=NiKy,  Ny= 4447 2,438 = 10,84 KBm.
Ckopocme yenu

z,tn, 271905 60,21
V= 5 V= 3
60 -10 60 -10

= 0,516 M/c.

FPacqemHas wupura yenu
b = 10N, /[N1o],

eoe [Nip] = O,8 KBm — Jonyckaemas pacqHemmas MouHocmeo,
nepedabaemas yenoro wupuHoid 10 MM (mada 40).
b =10 10,84 /0,8 = 135,5 MM.
U3 mada. 39 Boidupaem yeno no yeaoburo & > 4.
PAacyemHas wupuHa OKA3aNact CAUUKOM JONbUUOU.
Uened mpedyemodd wupurol ¢ wazom ¢ = 19,05 mm 6 mad-
Auye Hem, CcAeIoBAMENbHO, HEOOKOIUMO YOeAudume waz u

nobmopume npoyedypy pacdema.

B kavecmBe Gmopodi nonbimku u3 mada. 39 Bordupaem
yenb 2 -20 muna ¢ uazom t = 25,4 MM.
ANd yened 2-20 muna depem demHoe ducno 3ydeel
bedywjed 36e3004ku: z; = 28.
Zo=Z U, Zp= 28 2,005 = 56,14 ~ 56.
Z2 S56
Uy = 2_1 s Uy = 22 =2
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BbinucbiBaloT 0603HauYeHWe Lenu no obpasuy:

Llenb [13-1-15,875-50-38 [OCT 13552-81 (ans uenu npueoAa-
Hol 3y6uaTtoi TMna 1 c warom 15,875 MM, paspyliatolleit Harpy3kom
50 kH v paboyei wupuHoli 38 Mm).

6.2.3 B 3aBuUcMMOCTM OT Lara t onpeaenstoT OCHOBHbIE reo-
MeTpuyecKkne napameTpbl nepeaauun.
Yucno Z, 3BEHbEB Lienu

28" 7,41z Z,—12 2t
7y =—+L1-24 2 1}
t 2 21 a

HalineHHoe 3HaueHWe Z, OKPYrnsioT [0 6Anxailuero Lenoro uucna,

XXenaTtesnbHO YeTHOro.
YTOUHEHHOE MEXO0CEeBOE PACCTOSIHNE Nepeaayn

2 2
a:l ZL—21+ZZ+ ZL—Z]'+22 _3 22—21
2 2 21

MoHTa)XxHOe MexoceBoe paccTtosiHue, obecneuymBatollee Heob-
XOAMMOE NPOBUCAHME XOJIOCTON BETBM LIENW,

a, =(0,996...0,997)a.
[AnnHa uenu
L=zt.
AvameTpbl AenuTeNbHbIX OKPY>XHOCTEN 3BE3[04EK:

Kt Kt

LT Sin180°/z) " 2 sin(l80°/z,)

roe mHoxutens K = 1 ana ueneit Tuna 1; K = 0,99 ansa uenen tmna 2
npu umncne 3ybbes 3Be3aoukn Z < 40; K = 0,995 ana ueneit tTmna 2
npu Z > 40.
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S (u) = ’2’0275_2 100 = 0,257,
Yo MeHboe donycmumonx 4%.
a' =40t a'= 40 25,4 = 1016 mm.
Kosgpgpuyuerm skenagamayuu
Ko =KoKa Ky Kem Kpee Kpexc s
2de HEOOXOIuMO CKOppekmupobame KosgguyueHm mexoce -

bozo paccmoaHus:

Ka= 4/ fo/(a’ /t); K= 4\[40/(1016/25,4) =70

B umoze, KosghpuyueHm He USMEHUNCS, CAEDOBAMENbHO, KaK

u panowe, K, = 2,438.
Np=NiKs,  MNy= 4,447 2,438 = 10,84 kBm.

z,tn, 28 25,4 60,21
vs——=, V= > =0,7184 M/C.
6O 10 6o 10

PacqemHas wupura yenu
él = 10/\//7 /[N_zp_ﬂ
ede [Nio] = 2,0 kBm (mada. 40).
b =10 -10,84/1,0 = 108,4 MM.
U3 madn. 39 Geidupaem yeno [13-2-25,4-196-111 ¢ pas-
pyuiarongeid Hazpyskod @ = 196 kH u padodedd wupuHod b = 111 mm.
3anucoibaem odosHadeHue yenu:
Ueno [T3-2-25,4-196-111 [OCT 13552-81.
TTpouue napamempol yenu: b;=1220 MM, b2=122 MM; h=26,7 MM,
h1=13,35 MM, 5=3 MM, §=9,52 MM, p=15,4 Ke/M.
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[naMeTpbl OKPY>XHOCTEW BbICTYMOB:
dy =Ktctg(180°/z); du, =Ktctg(180°/2,),
[MaMeTpbl OKPY>XHOCTEN BNaauH:
d¢; =d; —2h,/cos(180°/zy); d¢,=d;—2h,/cos(180°/z;),
rAe Bbicota 3y6a h, =h +0,1t.

6.2.4 Mpou3BOAAT MPOBEPOYHBIA PAcUYeT NPOYHOCTU LIEMU MO
paspyLUatoLLen Harpyske.

OnpenensitoT OKpyXHyto (nonesHyto) cuny, H:
_ Ty
30v
HaxoaaT MakcMMarnbHoe HaTshkeHne Fimax Beaylien BeTBu.
Fimex =K R +Fg + R,

t

rae Fg — [OMNOJSIHUTENbHOE HaTsXeHWe Lenu oT ee Beca, H:
F, =9,81c,pa/1000.

KoathduuneHT ¢g yunTbIBaET NpoBuUcaHne uenu. [ns ropu-
30HTa/IbHbIX Mepeaay NPUHUMAIOT g = 6; Npu Y < 40° ¢g = 4;
npu y > 40° c¢g = 2; Ang BepTUKasbHbIX Nepeaay cg = 1;

Fv — pononHuTenbHoe HaTsKeHue Lenu oT AEUCTBUA LIEHTPO-
6exHbIX cun, H:

2
F =pv”.
HaxoasT pacyeTHbIi 3anac NPOYHOCTY Lienu:
S = Q

I:1rrax
MNpoBepsAT NPOYHOCTbL Lienu rno YCroBuio

S >[S],
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6.2.3 OcHobHble SEOMEMPUHECKUE NApAMEMP Ol nepeﬂab/u

Yucro 36eHvel yenu

24’ Zo+ Z;  (Za-ZNP L
Z; :7-/- 2 -/-( ) _

7 7

271 a
21016 56+28 <5’é— 28)2 25,4 122 5
= + + = A
Y 2 2 3,14) 1016 ’

OKpYeATEM To HEMHO20 SHAYEHUS 21 = 122.

YmoyHeHHoE 3HaYeHue Mexocebozo PaACCMOTHUSA

azé 2 - zlzzz +j(ZL_21;z2)2 . (222-;1)2 .

25,4 28+56 28+56\7 56-28\7
4= 122272 (122-7> - ( ) =

o 2 23,14
= 1010 mm.

MoHmaxroe mexoceboe paccmoanue, odecnedubaro-

wiee Heodxodumoe npobucanue xorocmou bembu yenu,
a,=0,79965 a, ayu=0,7965 1010 =1006 MM.
AAura yenu
L=zt L=122 254 =3099 MM.
Auamempol JeaumenoHox okpyXrHocmed 36e3004ek

S Kt o Kt
7 sin (180%2,)° 27 sin (180%z,)

20e no ducram 3ydeel 36e3doqex npurumaem K = 0,99 g
bedyuged u K = 0,995 5 Bedomodi,
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rge ,EI,OI'IYCKaeMbIﬁ KO3CI)(bMLlMeHT 3anaca npo4yHoOCTn B 3aBMCMMOCTU OT

Lara uenn npuHMMaroT no Tabn. 41. B CJ/lydae HEBbINOMHEHNA YCNOBUA

NPOYHOCTU crieayeT BbibpaTh Lenb C 60MbLUNM pa3pbiBHbIM YCUIUEM.
Tabnuua 41

MuHuManbHble 3HaUeHus ko3 dpurUMeHTOB 3anaca NPoOYHOCTHU

t wm [S] ans wacToTbl BpaweHns Beaywelt 38e3aoukm N1, 06/MUH
7

50 100 200 300 | 400 500 600 800 | 1000

12,5 20 21 22 23 24 25 26 28 30
15,875| 20 21 22 24 25 26 27 30 32
19,05 21 22 23 24 26 28 29 32 35
25,4 21 22 24 26 28 30 32 36 40
31,75 21 22 25 28 30 32 35 40 —

6.2.5 OnpepensoT nonepeyvHyio (paguanbHylo) cuny aaene-
HUS Ha Banbl Nepefayn, HeobXxoaMMYK ANs Mocneaytolero pacyera
BasioB:

Fr =(105..115)F,

rAe MeHblUMe 3Ha4YeHUA MNMpUHUMAalOT A9 BEPTUKANIbHbIX nNepeaad,
6onblume — ans rOPU30HTabHbIX.

6.2.6 INo pe3ynbTaTaM pac4eToB 3arnosHST TabnyHyo gopmy:

a
Tunopasmep 2 | 2, t, | b |h |35, 7, .| ay

u
uenu b MM | MM | MM | MM MM | MM

LI dll dZI dal: da2: dfll df21 VI Ftl FI’I

MM MM MM MM MM MM MM M/c H H
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099 254
7 sin (1809/28)
0,995 25,4

ady,= — = 450,7 Mm.
27 sin (180°/56) M

= 224,6 mm;

Auamemper okpyxrocmed Boicmynol
d 1=Kt ctg(180%/2,);  dy=Kt ctg(180%2,).
A= 0,99 25,4 ctg(180%/28) = 223,2 MM;
A= 0,995 25,4 clg(180°%/56) = 450,0 MM.
Auamemper okpyxrocmed bnadur
dp =d; -20,/coS(180%/z,);  dp=ds-2h,/cos(180%/z,),
ede Boicoma 3yda

ho= hy+ O1t hy= 13,35 + O1 25,4 = 15,89 MMm.

dpy= 224,6 - 2 -15,89/cos(180%/28) = 192,6 MM,
dp= 450,7 - 2 -15,89/cos (180°%/56) = 418,9 MM.

6.2.4 ﬂpoé’epow-{b/ﬁ pacdem npodHocmu yenu

NO paspyuaromed Hazpy3Ke

OKpYXHA (NOAE3HAS) cura

_Tymny 7056 -3,14 60,21

= ; = = 6190 H.
=50, 30 -0,7184 170 H

Marcumansroe HamsKerue Bedywed bembu yenu
Fi1 ma)(zkﬁ/ct’"@ +*Fy .
20e

- kosghghuyuerm duramuarocmu Ky = 1,3;
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6.3 KOHCTpYyKLUMSA 3Be3i04eK

6.3.1 MaTepuanoM Ana 3Be30YeK LEenHbIX nepedad cryxat
CcpefHeyrnepoavcTole M nernpoBaHHble ctanuM mMapok 45, 40X, 5002,
35XICA, 40XH c noBepxHOCTHOW 3akankou Ao Teepaoctu 45...55 HRC,
a TaKkxke uemeHTupyemble ctanu 15, 20X, 12XH3A ¢ noBepxHOCTHOW
3akankoi ao 55...60 HRC. 3Be3a04ukn TUXOXOAHBIX nepeaad (Ao 2 M/c)
¢ 60nbWwKM yncnom 3ybbeB npu ware Ao 25,4 MM 1 Npu OTCYTCTBUK
yAapHbIX Harpy3oK [AOrycKaeTcs M3roToBASATb M3 4YyryHa He Huxke
mapku CH 18-36 ¢ nocneayollelt TepMmyeckoin 06paboTkoi BeHUa Ao
TBepaocTn 363...429 HB.

6.3.2 KOHCTpYKUMS 3BE3404eK B LESIOM MOBTOPSIET KOHCTPYK-
UM 3ybyaTbix KOnec MM LWKUMBOB peMeHHbIX nepepad. OTavyaroTcs
BeHLUb!, (popMa KOTOPbIX 06YCNOB/IEHA BUAOM NMPUMEHSIEMbIX LIEMEN K
XapakTepoM 3auennenuns (puc. 27).

Puc. 27. 3auenneHuve 38e3004KM C LIEMbIO: @ — POSIMKOBOM;
6 — 3ybuaToii Tvna 1; B — 3ybyaToii Tvna 2

Kak BMIAHO M3 pUCYHKa, Y nepefad c 3yb4yaToi uenbto Tuna 2
war 3ybbeB B ABa pa3a 6onblie Wwara no wapH1MpaM Lenu, nostoMmy
dakTnyeckne uncna Zi u Zp 3ybbeB 3Be3404EK nepedad 3Toro Tuna
cnenyet 6paTh POBHO B /1Ba pa3a MeHbLUE TEX TEOPETUYECKUX 3HAUEHWI,
KOTOpble 66l NpUHATHI B M. 6.2.1.

Ha puc. 28 n 29 nokasaHbl pasfivyHble BapuaHTbl BEHLOB
3BE304EK POMMKOBbLIX M 3ybuaTbiX LEenHbIX nepeaay, a Takxke pasmepsbl
OTAENbHbIX KOHCTPYKTUBHbBIX 3/1IEMEHTOB.
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- JONONHUMENbHOE HAMIXKEHUE yenu om ee Beca
F4=9.81 ¢ pa/1000.
ITpurumaem Kosgguyuerm npobucanus yenu ¢, = & (A7 20~
PUSOHMANbHOU nepedadu).
Fp= 9,81 6 154 1010 S1000 = 915,5 H.
~ DONOAHUMENBHOE HAMAXKEHUE yenu om deldcmbusd
UEHIMPODEXHBIX CUN

F=pV?;  F,= 154 (0,7184)°= 7,948 H.
Fimax=2,3 6190 + 915,5 + 7,948 = 8970 H.

PacqemHblid 3anac npouHocmu yenu

Q 196107

EngX} S—W =21,85.
Aonyckaemelid yYeAobreld KosggbuyueHm 3anaca npouro -

Cemu NpUHUMAEM no mada. 41: [S] = 21.

S =

TTockoneky S > [S], npouHocme yenu odecneqeHa.

6.2.5 OnpedeNsem Nnonepeqryro (PAJUaNbHYro) cuny
dabrerus Ha banol nepedadu:

Fr=1.15F; F,=2.15 6190 = 7119 H.

6.2.6 3anonHaem madruyy pesyromamold

Tunopasme, z b, | A 1) a |a
/” /U Z_z Zz qu vl ) vl ) Z/_ 4 M’
yenu MM | MM | MM | MM MM | pm

[13-2-25,4-196-111| 28 | 56 2 |254| 111 |26,7| 3 | 122 |1010100¢

[-) dl) 4/2) alﬂl) dﬂZ} a/ﬁ—) a/&) v, /Ct) /Cr)
MM | MM | MM | MM | MM | MM | MM | M/cC H H
3099 | 224,6|450,7| 223,2| 450,0|192,6| 418,90, 7184 6190 | 7119
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OO0HopsIOHbIE [syxpsiOHas
- B,

A
r (&) i O U)
Slo -:“:‘T a A Y -
- —
C
——1— A -
Puc. 28. BeHubl 3Be3404EK PONNKOBBIX LiEnHbIX nepejay
a) B, 6) E) B,
- - ‘SI - 83 _ ‘ A ‘tg
b = T H* mny —i_:
o R SI | e
1 o
QT“ s o115 o
Qoo <= ©
C C

Puc. 29. BeHubl 3Be3a04eK 3ybuaTbiX LEMHbIX Nepefay: a — Ans ueny tuna 1
C Npope3blo NoA BHYTPEHHME Hanpaensowme nNaacTuHel; 6 — angd uenun tuna 1
C 60KOBbLIMX HaNpPaBNSIOWMMK MAACTUHAMK; B — A48 Uenu Tyna 2

FeomeTpuyeckne napameTpbl BEHLOB 3Be3404eK, Npeacras-
NEHHble Ha puc. 28 1 29, B 3aBUCMMOCTM OT TUMNA MNPUMEHSIEMbIX
Leneit, NpyHUMatoT no Tabn. 42.

KOHCTpyKumMs CTynuL M OUCKOB 3BE3404eK npencTaBfieHa Ha
puc. 30. OHa NpaKTUYECKN He OTIMYAETCS OT KOHCTPYKUMM 3TUX 3ne-
MeHTOB Yy 3ybuaTbix Kofec. 34ecb AOMNyCKaeTcs NPUHUMAaTb KOHCTPYK-
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TUBHbIE peLleHMs U MONb30BaTbCs PEKOMeHAAUMSMU, WU3NTOXEHHBIMU
B pasgene 12.

Tabnuua 42

FeomeTpuyeckne napaMeTpbl BEHLOB 3Be304eK

3HayeHune napaMeTpa B 3aBMCUMOCTU OT TUNa Lenu

Mapametp ponvKoBasi 3ybuatas Tmn 1 3ybuaTas TMn 2
(no paHHbIM Tabn. 35) | (no gaHHbIM Tabn. 39) | (no AaHHbIM Tabn. 39)
QNS OHOPSIAH. Lienu
0,93 b1 - 0,15 Mm
QNS [BYX- U TPEXPSIH.
Dy M1 6 90 by - 0,15 wm - 2,556
QNS MHOrOPSIIHOM
0,86 by — 0,30 MM
A, mm no Ta6n. 35 — 18 MM
m-1DA+b,, b+ 28 nopuc. 28, a
B,, MM ( ) 3 b+1558
rae M — wicno psgos | 0 — 2,50 no puc. 28, 6
tctg(180°/z) —
D¢, mm d, —15t —
-13 hrmx
r, Mm 1,6 mm — —
f, MM 0,2 b, — —
o, rpag 20° — —
81, MM — 28 —
C1, MM — 0,4t 0,4t
R, mm — t 50 MM
hs, Mm — — 0,75t
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Puc. 30. MpuMepbl KOHCTPYKLMI 3BE3A0YEK

3Be3a04kmn bonblumnx auameTtpos (> 200 MM) yacto genatot
COCTaBHbIMM UNM CBapHbIMK (CM. pa3aen 12) B cocTtaBHOW 3Be3[0YKE
CTynuua MOXET 6bITb BbINOSHEHA M3 bonee AeleBoro 4yryHa. Mpu
He[0CTaTOUYHOM XECTKOCTM AMCKA ero NnoakpennaioT pedbpamu.

Pa3Mepbl KOHCTPYKTUBHBIX 3/IEMEHTOB 3BE3[04YEK NMPUHUMAIOT
no cneaywowWwmM pekoMeHAaLMSIM:

- TonwwmHa obopa S =1,5(d, —d) ans 3Be3noukek moa po-
nvkosyto uenb; S = hy +0,1t ans 3Besnouek noa 3ybuatyio Lenb;

- TonwmHa aucka C =(1,2...1,3)S;

- AMAMETP W ANMHA CTYNMLbl 3BE3A0YKM:

de, =165d,; I, =(1,2..15)d,.

Ovametp d; nocagoyHoOro yyactka Bana noj 3BE3A0YKO
onpeaensioT Mno3xe, B NPOLECCe NPOEKTHOro pacyeTa Bana (CM. pas-
nen 7), nostomy BbluncneHve napameTtpos d.. u le; oTknagpiBaloT Ha
6onee nosaHuin 3Tan. Takke nocne pacyetra d, HaxoasT AuameTp
OTBEPCTUIA B AMCKE (MPU UX HANNYMK):
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do = (0,3..0,4)(d; —d_, —2S).

Yuncno oTBepcTUii Ny NPUHUMAIOT KOHCTPYKTMBHO OT 4 A0 6.

PaccuuTaHHble MapaMeTpbl 3BE3A0YEK 3aHOCAT B TabnuMyHyto

dopmy:
3Be3gouka | Z t | d |da|d b, | A | Bs |De | T, f, o0L°
MM | MM [ MM | MM [ MM | MM | MM | MM | MM | MM |

1

2

d
3Be3aouKka 8y, | Co | R | hs | 'S, | C, s | Oery | ler | o, No
MM | MM | MM | MM | MM | MM | MM | MM | MM | MM
1
2
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