4 PacueTt 4epBsiYHbIX Nepegay

McxoaHbIMM [aHHBIMKU A1 pacdeTa YepBsSiYHOrO peayKTopa
WU OTKPbITON YEpBSAYHON Nepeaayn aBnsaoTCs:

T, — Bpalalowwit MOMEHT Ha Bany uyepssika, H-m;
T, — BpalatoLmnii MOMEHT Ha Bany YepBsiyHOro koneca, H-m;

N, —yacToTa BpalleHns Koneca, 06/MuH;

U — nepefaTtoyvyHoe Yncno;

t — cpok paboTbl nepeaaun, yac.

MepBble YeTblpe MapaMeTpa MPUHMMAIOT NO pe3ynbTaTaM Ku-
HeMaTuyeckoro pacyeta npmeoga (cMm. n. 1.3), a cpok paboTtbl t BbI-
uncnsitot no ¢opmyne (7).

Pacuet nepegauv BeayT B CneayioLlei nocnefoBaTeIbHOCTy:

4.1 BblbupaloT MaTepuasnbl YepBsKa 1 Koneca.

MaTepuan uepsska npuHuMaloT no Tabn. 3. ToBepXHOCTb
BMTKOB MOABEPraloT 3aKasike TOKaMu BbICOKOW 4acTOTbl 40 TBEPAOCTU
6onee 45 HRC, 3ateM WnndyOT U NOAVPYIOT. [ns nepeaay MOLHOCTbIO
MeHee 1 KBT NpMMEHSIOT yny4lleHHbIe cTanu TBepaocTbio Ao 350 HB.

3ybuaTtble Koneca 4acTo BbIMOSHSIOT COCTaBHbIMU, KOraa 3y6-
yaTblii BeHel W3 6onee JOpPOroro MaTepuvana MpUBMHYMBAIOT WM
HaNpeccoBbIBAOT HA CTaNbHON G0 YyryHHbIN AUCK. Bbibop MaTepuana

3ybyaToro BEeHLA 3aBWUCUT OT CKOPOCTU CKOJSIbXXEHWUS Vi YEpBSAYHOMN
napbl. MNpy BbICOKMX CKOPOCTAX CKOMbXEHUS Vo > 5 M/C NpUMEHsoT
O/TIOBSIHHbIE BPOH3bI; NPU YMEPEHHbIX CKOPOCTAX 2 < V¢, < 5 M/C npu-
MEHSAIOT 6€30/10BAHHbIE BPOH3bI M NaTyHU; Npu V< 2 M/C — MArkue

cepble YyryHbl.
OpMEHTUPOBOYHOE 3HAYEHME CKOPOCTU CKOJIbXEHWUSI HaxoasT
no ¢gopmyne

Vi = 0,45-103n,u 3T, . (26)
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4 Pacdyem deplaarod nepedadu

Pacemompum npumep pacdema  4eplbadarozo pedyx -
MOPA NPU CAETYFOUUX UCKOTHOIX DAHHOIX:
T2 = 3426 HM, T2 = 863,4 HM;
ne = 45,87 00/Mut; u = 31,5
Bpemerrod pecypc nepedadu
£ = Ky XKappX(CPOK CAYXKOBI, Nem)x365 IHeUx24 Yac,
(Heo6xoMMble NaHHbIE IPUBEIeHbI B 6J1aHKe 3aJjaHus)
=03 065 5 365 24=8541 dac.
4.1 Beldop mamepuanol qeplbaka u koreca
TTo mada. 3 npurumaem ons depbika cmanre 4OXH
YAYHIUEHHYFO ¢ noBepXHocmHou 3akarkod TBY do mbepdo-
emu 48 .. 55 HRC u nocaedyrowged winughobkold u noaupobkod.
TMpeden mekyvecmu oy = 750 Mlla, npeden npoyrocmu
oy = 920 Mla.

OpueHmupoBouHoE SHAYEHUE CKOPOCMU CKOALXKEHUS
- -3 3 .
V= 0,45 20 nou 3 T,;

Vi = O45 10> 45,87 31,5 3 863,4 = 6,19 m/c.
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B 3aBMCMMOCTM OT BeIMUMHBbI pe3ynbTata no Tabn. 13
Ha3Ha4aloT MaTepuan 3ybyaToro BeHua Koseca.

Tabnuua 13
Ve, MaTtepuan Cnocob G, , MMa G, , Ma
Koneca OT/INBKU
Jo 25 M/c BpO10H1®1 u 165 285
K 195 245
no 12 m/c BpO10d1 o 135 15
K 90 200
no 8 m/c BpO5LI5C5 o 80 15
u 460 700
BpA10>K4H4 p 30 650
K 360 550
po5wmc | PPALOKSMULS n 300 450
u 200 500
BpAK3N K 195 490
n 195 390
L 330 500
o 4 M/c JIAXKMu66-6-3-2 K 295 450
n 260 400
Cy15 n — 320 (Ogy)
no 2 M/c
CY20 n — 360 (O, )

MpuMmeyaHue. CNocobbl OTAIMBKM: L — LEHTPOGEXHLIN; K — B KO-
Kuib; N — B Necok (Npy eAMHNYHOM NPOU3BOACTBE).

4.2 HaxogaT [onycKaemble KOHTaKTHble U M3rmbHble Hanps-
XeHus 3ybbeB uepBsaYHOro Koneca (kak 6onee cnaboro anemeHTa).

BbluncnsloT 3KBUBANEHTHOE YUCIO LMKIOB WM3MEHEHUS KOH-
TAKTHbIX HAMPSXKEHWUIA:

T, V[t
Npg =60nt Y. (?kj (Tk] , (27)
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ITpu MaKod ckopocmu cKoAbXerus no mada. 13 Ber-
Oupaem s Koneca oNobaHHYro OpoH3y BpOSI{SCS. Cnocod
omaubku — G Kokune, npeden mekydecmu o = 70 MiTla, npe -

den npoyrocmu oy = 200 MJla.

4.2 Aonyckaemole KOHMAKMHBIE U U32UOHBIE

Hanpsaxerus 34ooel depbaarozo koreca

FKOUBANCHMHOE HYUCAO YUKAOB USMEHEHUS KOHMAKM ~

™t
Nre = e0nat Z (—r) (?)

C nomowpro epagura pexuma padomol 8 3adaHuu Haxodum

HOIX HANPAXKEHUUL

Nyr = 60 45,87 8541 (1%0,3+0,5%0,7) = 8, 080 -10°.
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rae 3Havenus Ty u t, 6epyT no rpacuky HarpyxeHus u3 3aaaHus Ha
KypcoByto paboTy (mpumep BbluMcneHust no ¢opmynam suga (27)
noapobHo paccmotped B n. 2.1.2). Ecm Npg >250-106, MpUHU-

maloT Nyg = 250-10° unknos.
KoathrUMEHT 10NrOBEYHOCTH

Ky =310-108/ Ny <115.

Ecnu no pesynbtaty pacyeta Ky >115, npunumaor Ky =115.

[lonyckaeMoe KOHTaKTHOE HamnpsbkeHue npu 6a3oBoM uucne
LMKIOB Harpy>XeHusi, paBHOM 10 M/H:

[640]=(0,75...0,9) G,

rae 3HaveHve 0,9 NpUMHUMAIOT Mpy NOBEPXHOCTHOW TBEPAOCTU BUTKOB
yepsska 6onee 45 HRC, a 0,75 — npu TBepaocTn MeHee 350 HB.

[JonyckaeMoe KOHTaKTHoe HanpsbkeHue (Mla) ana peanbHbIX
YC/TOBMI 3KCMNyaTaLmK:

- pu Ve > S M/c [on]=KuCilonol:
-npn 2 <V, < 5M/c [on]=[oHo]l—25V;
-npu Vg, < 2 M/c [on]1=175-35v,.

KoadduumeHT C, MHTEHCMBHOCTM M3HALIMBaHWS MaTepuana Komneca

NMPUHNMAIOT B 3aBUCUMOCTU OT CKOPOCTU CKOJIbXXEHUA !
M/C s 5 6 7 >8
Cy e 095 088 08 0,80

BbluMCnAOT 3KBMBANIEHTHOE YMCNO LIMKIOB U3MEHEHNS HAMpsi-
KeHUI n3ruba:

T )t
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Kosgpgpuyuerm dozobedrocmu

Koy :8/10 2P/ Nye Ky :‘9\/10 10 /(8,080 -10°)=1,027.

TTockonoky 3mo 3HaqeHue He npeboaem 1,15, ocmabrgem

€20 Je3 USMEHEHUA.

HAasHAYaEM  DonYcKAeMOe KOHMAKIMHOE HANPIKEHUE
npu 0a306oM ducae yurol HacpyXerusd, pabHom 1O MAH:

[ono] = O, 90 oy, [Ono] = 0,90 - 200 = 180 M/7a.

A onyckaemoe KOHMaKIMHOE HANPAXKEHUE INA PEANOHBIX
YeAoBuld npu ckopocmu CKONLXEHUS Ve = 6,19 M/¢:

[01] =Ky €, [Orin],
ede C, = O,88.
[ou] = 1,027 0,88 - 180 = 162,7 M/Ta.

FKOUBANEHMHOE HUCAO YUKNOE USMEHEHUS HANPIXKEHUU

Nez = 60nst ). [(;{) ’ (i;)] .

Neg = 60 45,87 8541 (1°0,3+0,570,7) = 7,084 -10°.

useuda
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Ecm  Ngg <10°, nmpurumaiot N,:E:lO6 UMKNOB; €Cn  Xe

Ngg >250-10°, npusmmator N = 250-108 unknos.
HaxoasT koapduUMeHT 4ONrOBEYHOCTH

KFL :91/106/N|:E .

[Jonyckaemoe u3rmbHoe HanpspkeHne npu 6a3oBoM  uncne
LUMKNOB Harpy>XeHusi, paBHoM 1 MJH:

-npu Vg > 2 M/c [6F0]=0,250, +0,08G,;
-npu Vg, < 2 M/c [6F0]=0,226,, .

OnpegenstoT JonyckaeMoe HanpsbkeHue usrnba ans peasnb-
HbIX YC/IOBMIA SKCMTyaTaLmu:

[or]=KrLloRol.

Haxoaat npeaenbHble A0MNYCKaeMbIE HaMpsaXXeHu4, Heobxoaun-
Mble ANna nNpoBepoYHbIX pac4yeToB Ha [EeACTBME MMKOBbIX Harpy3sok:

-npu Vg >5M/c [OH ax]=40,; [6F rex]1=0.80,;
-npn 2<V, <5M/c [Oy max]=20,; [6F rex]1=080,;
-npu Vg <2M/c [0 nax1=1656,,; [OF max]=0.750,,.

Mo pe3synbTaTaM pacyeTa AOMycKaeMblX Hamps>KeHWN 3anon-
HAIOT TabnnuHylo popmy:

Matepuan | Matepuan | [oh], [or], |[OHmx] | [OFmax]
HepBrka | koneca Ma Mna Mna Mna

4.3 VI3 ycnoBua KOHTAKTHOM NMPOYHOCTM OMpeaensioT OCEBOW
mMoaynb M nepeaauw.
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Kosgpgpuyuerm donzobedHocmu

K :"/ 10°/ Ny Ka :9\/106/( 7,084 -10°) = 0,8045.

Aonyckaemoe useudHoe HanpaxeHue npu 0asobom Juc -

Ne YUKAOO HazpyXeHus, pabHom I MAH, U Va = 6,129 M/¢:
[Cro/ =025 0y +O,08 o, ;
[Crm] = 025 -90 + 0,08 200 = 38,5 M/Ta.
Aonyckaemoe HanpsKerue useuda NG PeANOHOIX YeAO -
Budi skenayamayuu:

[0—/:]:/{/:/_ [0-/:0_7,' [O—/:]: 0,804538,5: 30,97 MiTa.

TTpedenbHbIe JonyYcKaemole HANPSIKEHus, HEooXodumeole
g npobepourelx pacdemol Ha dedcmbue nukoboix Hazpy3oK:
Tpu ckopocmu CKOAbXKXEHUS Ve = 6,29 M/C
[C1 ma] = 40w, [On ma = 4 90 = 360 M/la.
[CF ma] =0, 86y [OF pa = O8 90 = 72 M/Ta.

3arocum pesyromameol 8 madrudryro popmy:

Mamepuan|  Mamepuan [G H ], [G E ] s [G H max ] 5 [GF max ] s
gepbika Koneca Miia Mila Mila MTila
4OXH bpOSUYSCS | 162,7 | 30,97 360 72
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MNpeasapuTenbHO MO 3HAYeHWIO nepefaToyHoro uucna U
HaXoadaT 4Yncio 3aXoA0B YeEpBsKa Zli

u...... oT 8 1016 oTr16 no 31,5 6onee 31,5
Z{ i 4 2 1

3aTeM HaxoAAaT uMcio 3yBbeB KOSieCa C MOCIEAYHOLIMM OKPYTiIEHUEM
pe3ynbTaTa 40 6/vKaiLWero Lenoro Yncna:

Z, =uz;.
Mocne oKpyrneHus HaxoasaT (aKTUyeckoe nepeaaToyHoe OTHOLLEHUE

Uq) 222/21.

B 3aBucumoctvt oT Z; U Zp no Tabn. 14 npuHUMAlOT npeano-
YTUTENbHOE 3HaYeHWe KO3 bULMEHTa AnaMeTpa YepBska ( .

Tabnuua 14

Zp | 232|240 | >250]>232|2>40|>50]=>32|>40|>50 | 263

q 8 | 10 [125] 8 [ 10 [125| 8 | 10 |125] 16

BbluMcnsoT oceBol Moaysib, MM:

(29)

rae KHB — KO3 PULMEHT KOHUeHTpaumn Harpysku; Ky, — koac-

(OUUMEHT AMHAMUYECKOMN HarpysKku.
KoadduuneHT koHueHTpaumn Harpysku Kpg =1 npu nocro-

SIHHOM peXuMe HarpyxeHus. Mpu nepeMeHHoM pexume (B 60MbLUNH-
CTBE 3a1aHuii) ero onpeaensoT no dopmyne
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4.3 Onpedencrue ocebozo ModYAs nepedadu
ITpurHumaem ducao 3axodol sepbaka z: = 2.
Yucro 3ydoel koreca
Zo=uUzZy; 231,52 = 63
PakmMu4ECKoE NEPETAMOUHOE OMHOUEHUE
Up =Z2/Z1 Uy = 63/2 = 31,5
TTo madn. 14 npuHumaem KosgpgpuyuerHm duamempa

vepbaka g = 12,5

Oceboid Modyre

2Ky K
m=s20 | 2L
z59[04]
Haxodum sHadeHus Bxodsauux napamempos.
Kosgggbuyuerm KoHyeHmpayuu Hazpysku
Kup = 0,5 (Kip+1),

2de Ha4arbHoe 3HadeHue K ,fﬁ = 1,05 npuHumaem no puc. 13.

Kup = 0,5 (1,05 + 1) = 1,025
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Kpg =05(Kpg +1),

rae HavanbHoe 3HayeHue KE!B NPUHMMALOT Mo rpadukam Ha puc. 13.

0
1,25 lr =4
1,20
\\ \
Z1=2
1,15 1
\ |\ =~
1,10 N
N Zl— 1
1,05
8 10 20 30 40 50 60 U
Puc. 13

KoathuuMEHT ANHAMMYECKON Harpysku mpu NpPOEKTHOM pac-
yete no cdopmyne (29) NpUHUMAOT B 3aBUCMMOCTU OT CKOPOCTU
CKOJ1IbXXEeHUA .

- npu Vg, <3 M/c Kuy =1;

- npu Vg, > 3 M/c Khy =1,1...1,3.

HalineHHoe 3HaueHMe M OKPYrAstOT A0 CTaHAApTHOro 60sb-
lero cornacHo Tabn. 15. Mpu 3ToM HeobxoaMMO y6eanTbCs, YTO Co-
yeTaHWe mapaMeTpoB M, ( W Z; YAOBNETBOPSIET TEXHOMOMMYECKUM

YCNOBUSIM WU3rOTOBNIEHMSI YEpBAYHOW Mapbl. PaspelleHHble coYeTaHus
npuBeAeHbl B TOW e Tabnuue. Mpu HECOBMECTUMOCTU MapaMeTpoB
cneayeT M3MeHUTb KO3(MUUMEHT (| Ha BnMXanWmin cTaHAapTHbIN U3

Tabn. 15 n nepecunTtatb Moaysnb M.
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Kosgpghuyuerm durHamugeckod Hacpysku npurumaem 6
3abucumocmu om BeAuduHbl CKopocmu CKONbXKeHUus: K, = 1,2.

BolducAsem 3Haqgerue ocebozo ModYas:

= 5,776 mMM.

5| 863,4 1,025 1,2
m = 620 > >
(63)":12,5(162,7)

HAUDEHHOE SHAYEHUE OKPYZATEM O DONBLUEZO CIMAHIAPIMHOZO U3
PEKOMEHIYeMbIX (madA. 15):
m = 6,3 mm.
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Tabnuua 15

m, m,
" q 4] n q 4]
PekomeHayeMble coueTaHnsi napamMeTpoB
16 1
1 12,5 20 1.2 4 5 18;10; 12,5; 16; 20| 1;2; 4
1,25 | 10:12,5; 16; 20 | 1;2; 4 6,3 12,5; 14; 16; 20 | 1;2; 4
1,6 16; 20 1, 2,4 8 |8;10; 12,5; 16; 20| 1; 2; 4
2 |8;10; 12,5;16; 20| 1;2; 4 10 |[8; 10; 12,5; 16; 20| 1; 2; 4
2,5 [8;10; 12,5; 16; 20| 1; 2; 4 12,5 |8; 10; 12,5; 16; 20| 1; 2; 4
3,15 [8; 10; 12,5; 16; 20| 1; 2; 4 16 8; 10; 12,5; 16 1;2; 4
4 |8;10; 12,5; 16; 20| 1; 2; 4 20 8; 10 1;2; 4
[onyckaeMble K OrpaHM4eHHOMY NMPUMEHEHMNIO COYETAHUS MAPAMETPO
14 1;2; 4 9 1;2; 4
L5 16 1 4 12 1
2 12 1;2; 4 6 9; 10 1;2; 4
2,5 12 1;2; 4 7 12 1;2; 4
3 10; 12 1;2; 4 12 10 1; 2
10 1;2; 4
3,5 12; 14 1 14 8 2

4.4 OnpepensitoT OCHOBHbIE reoMeTpuyeckme napameTpbl Yep-
BSI4HOM napbl (puc. 14).
Me>xxoceBoe paccTosiHue

ay, =05m(g+1z,).

MonyyeHHoe 3HauyeHWe OKPYrNAlT B 6OMbLUYIO CTOPOHY A0
uncna, okaHumeatowerocd Ha 0 unn 5. Bo3HMKaowas Npy 3TOM HeBsi3Ka

aW - a\'N Mexay NpuHATbIM U pacC4UTaHHbIM 3HAYEHUAMN MEXOCEBOIO

paccTosHUA He OOo/MKHa NpeBbiaTbh BeNUYMHbI Moaynsa M nepegayum u

KOMIMEHCUPYETCS 3@ CHET KOppeKUMK YepBsiuHOro koneca. COOTBETCTBYHOLLMIA
KO3 UUMEHT CMELLEHNS MHCTPYMEHTa onpeaenstoT no popmyne

x =@y~ \,N)/m'
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4.4 OCHOBHBIE 2E0MEMPUIECKUE NAPAMEMP LI

vepbaarou napel

Mexxoceboe paccmoanue
a',=0,5m(g+z,); a',=0,5 6,3(12,5+63) = 237,8 MM.

Okrpyensem 8 Jonouuyro cmopory o YUcAd, KPamHozo 5-u:
Ay = 240 MM.
KosghgpuyueHm cMeumeHus uHCMpYMEHma npu Hapes -
ke 3ydoel yepbaurozo kKoneca

— aW_a/W .

240 -237,8
e e

= 0,3492
> 3 00,3472
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(\\(}Y\\\\'\\\" \
PN

Puc. 14

Pa3mepbl yepBsika 1 Koneca:
- NeNUTeNbHblE ANAMETPbI
dy=qm; d,=2z,m;
- HayanbHble AMAMETPbI
dy=m(q+2y); dyz=dy;
- IMaMeTpbl BEPLUNH BUTKOB YepBsika U 3y6beB Koseca
dyp=di+2m; dyp=dy,+2m1+y);
- AMaMeTpbl BNaauH
diy=d;—24m; dsr=d,-2m1,2-y);
- AMaMeTp Koseca HanmbosnblLniA

6m
d <dig +—
aM?2 a2 7 ’
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Aeaumenoroie duamempor
di=gm;  dy=zm.
d,=12,5 6,3 = 78,75 MM,
d,=63 6,3 = 396,9 mm.
Hadarorele duamempor
dy=m(q+2y);  dyo=ds.
Ayy=6,3(12,5 + 2 -0,3492) = 83,15 MM,
App=396,97 MM.
Auamemper bepuuur
dy=d, +2m;  d,=d+2m (1 +y)
A, =78,75 +2 6,3 = 91,35 MM,
A= 396,9+2 6,3 (1 +0,3492) = 413,9 MM.
Auamemper bnadur
dp=d; -24m;  dp=d,-2m (1,2 -y).
dpy=78,75 -2,4 6,3 = 63,63 MM,
dp, =396,9- 2:6,3 (1,2-0,3492)=386,2 MM.
Auamemp koreca Haudorowuid

éem
Aopgr S dyo + ;
amM2 a2 Z,+ 2

-6,

<
daM < 41314-/- 272

=423,4 mm.
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- OJTMHA Hape3aHH017| 4acTn 4yepBsika

by = 2/(050,1,)” — (@ — 0,505)? +0,57m.

Ecnu no TexHonorMm U3roToBNEHWSI YepBsKa MpeaycMOTPEHO

(bpesepoBaHMe MK WINGDOBKA, ANIMHY HAPE3AHHOW YacTU HECKOSIbKO
YBENIMUMBAIOT:

by =b] +25mm, npn M < 10 MM;
=b +35...40mMM, npu M= 10...16 mMm;
by =by p

- WKAPWUHa 4YepBAYHOro Koneca

b2::(L75dall npu Q_S 3;
b, =0,67d,, npn 7y = 4;

- Yron noAbeMa NIMHUM BUTKA YepBsKa Ha €ro HayasrbHOM
AvaMeTpe

mz
Yw =arctg—=;
wl

- YTOYHEHHOE 3HauYeHWe CKOPOCTU CKOJIbXEHNS

_omumydyy

—_ ™MGw .
60-10% cosy,,

CK

- yron 2\ Ha puc. 14 coctaenser B cpeaHem 100°,

Mo pe3ynbTaTaM pacyeTOB 3aMOJHAOT TabMuHyio hopMmy:

m’ a'W’ d]_l d2/ dV\ﬂ.’

Up | Z3 | Zo q X "

MM MM MM MM
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ANuHa Hape3arHod Yacmu depbaka

b',=2 J (0,5 p10)” - (a4 - O, 52, ) " + O, 5T,

b,=2 \/ (0,5 423,4)% ~(240-0,5 -91,55)°+0,5 3,14 6,3 =
=177,9 mMM.
K HalddeHHOMY 3HAYeHUro Iodabasem 25 MM, NOCKOABKY Mo
MEXHONO2UU  UIZOMOBNCHUA HEPOTKA NPETYCMOMWPEHA WUAU ~
@obka.
b,=b, +25 MM,  b,= 177,9 + 25 ~ 203 M.
LUupura depbaurozo koreca. Mpu z; = 2
b,=0,75d,,;, b,=0,75 91,35 = 68,51 ~ 69 MM.
Yeon nodvema Auruu Bumka Yepbaka Ha HAYANOHOM

duamempe

et arct. > 2 8,617°
; =an =8, -
A4, WY g5 15

7, arctg

YmoyHeHHOE 3HaYeHUE CROPpOCMU CKONOXKEHUA

Tun,d,,
Vi = J
“ eo0-10°cos y,,
3,14 -31,5 45,87 83,15
Vo= = 6,359 M/c.

60 10°cos 8,61 7°

ITpurumaem yzon 24 = 100°.
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dalr dazr dflr df2/ daMZ' b1, b2: Yw:® 20 CK !

MM MM MM MM MM MM MM Mm/c

4.5 MpoBoAAT NPOBEPOYHBIN pacyeT nepeaaydm Ha KOHTaKTHYHO
NPOYHOCTb.

BBVI,CI,y M3MEHEHUA 3HAYEHNA CKOPOCTU CKOJIbXXEHUA YTOYHSAIOT,

Nno HeobXoAMMOCTW, paHEee MPUHSATbIE 3HAYEHUSI BCEX AOMYCKAEMbIX
HanNpPsHKEHWM.

OnpepensitoT cTeneHb TOUHOCTU nCT nepeaayu.

Ve r MC s MeHee 8 8...10 6onee 10
Ner e 8 7 6
HaxopsT koachdMUMEHT KOHLEHTpaUMm Harpy3ku (YTOYHEHHBDI)

Kpg =1+(2,/0)°1-X),

rae koadduumeHT aedopMaummn yepssika 0 BbibupaloT u3 Tabn. 16, a
KoahduumeHT X , yuMTbIBAIOLWMIA BAUSIHUE peXMMa paboTbl nepeaa-
YyM Ha NpupaboTKy paboumx NOBEPXHOCTEW B 30HE 3aLensieHusl, pac-

cuuTbIBaOT Mo opmyne
T t
X = k. k
X[+

(cM. npuMep BbluncneHus no dopmynam nogobHoro suga B n. 2.1.2).

Tabnuua 16
7 3nauenus O npu koadduumeHTe ( AMaMeTpa YepBssika
! 8 10 12,5 14 16 20
1 72 108 154 176 225 248
2 57 86 121 140 171 197
4 47 70 98 122 137 157
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Pe3yNomMameol pacHema 2eoMEMPUHECKUX napamemypol

3arocum 8 madauyy:

m ) aW p dl) d2 p dWl s
Up | 2o | Zp | 9 X

MM om | o mam | om | o am
31,5 =2 63 | 12,5 03492 6,3 | 240 | 78,75|396,9| 83,25
dar. | daz. dego [ dfa. damz2- b]_) b2) R Ve -

Ywo °| 2h.°

MM | M| oM | o mam | MM | M | MM MC
91,35\ 413,9| 63,63|386,2|423,4| 203 | 69 |8,617| 100 | 6,359

4.5 [Tpobepourold pacqem nepedadu HA KOHMAKMHYIO

npoqHocmeoe

ITpocmomp

npouyedypol

ONPETENCHUS  DonyYcKAembLX

HANPAXKEHUU no n. 4.2 NOKA3aN, MO YMOYHERUE CKOPOCIMU

CKONOXKEHUS DO SHAYEHUA Ve = 6,359 3ampazubaem Beudury

Ko3bbuyuerHma C, , YMOYHEHHOE SHAYEHUE KOMOPO20 MENEPL

cocmabpsem C, ~ O,86. CoombemcmberHo 3momy, Koppek-

mupyem 20/’1{/6‘/(46/1//05 KOHMAKIMHOE HANPAKEHUE!

[on] = 1,027 - 0,86 - 180 = 159,0 M/Ta.

OcmanoHole mpu Jonyckaemolx HAnpIxXeHus Koppekyuu He

mpedyrom.

/7/7&(/—/6{/1//675/1/1 CMENEHbL MOYHoOCmuU ngpeﬁm/a Newm = 8.
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HaxoaaT oKpy»HYI0 CKOPOCTb YEPBAYHOMO Komeca
tn,d
60-10
KoacpcbmumeHT amHammnueckoit Harpysku Ky, =1 npu ckopocty

V, <3 m/c,anpu V, > 3 M/c3Havenne Ky, npuHumarot no Tabn. 9,

Kak ans UWIMHAPUYECKUX KOCO3ybbiX nepeaady C MOBEPXHOCTHOM
TBEpAOCTbIO 3ybbeB A0 350 HB Tol e CTENEHN TOYHOCTM.
Mpon3BOAST NPOBEPKY MO YC/IOBUIO

oy =151-10° <[on]. (30)

4.6 Haxopsat cunbl B 4epBs4HOM 3auenneHun (puc. 15). Co-
rnacHO NpuHUMNy paBEHCTBA D,El\/JICTBVIFI I'IpOTVIBOLI,EVICTBMIO OKpYy>XHad

cauna Ry, AelictBylolas Ha YepBssik, paBHa oceBoii cune ko, nent-
CTBYIOLLUEI Ha KoMeco, a okpyxHasi cuna o, AelicTylowas Ha kone-

co, paBHa oceBolt cune b5, AelicTByloweit Ha YepBsik:

2-10°%T
Fu=Fap =——2; (31)
dw
2-10°T,
Fpo=Fy=""""2. (32)
dp
PaguwanbHble cuiibl paBHbl APYr ApYry U onpeaensioTcs popmynoin
Fotga
Fi=Fo= T129¢ ' (33)
COS Yy

roe o = 20° — yron npoguns 3ybbes.
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Kosgpgbuyuerm KoHyeHmpayuu Hazpysku (YrmouHEHHPLL)
Kip=2+(22/ ) (2 -X),

20e kosghghuyuerm deghopmavyuu vepbaka 0 = 121 (mada. 16);
Kkosgbgpuyuerm X, yaumoibaromuid Brusrue pexuma padomel
nepedadu Ha npupadomky padodux nobepxHocmed 3ydoel

HAXOUMCES ¢ NOMOWbro Zpaguka Hazpysku 6 3adanuu:
3 Z‘/<
( C X=1-03+0,5 0,7 =0,65.
Kup=1+(63/121)°(1- 0,65) = 1,049,

OKpYXHAA cKopocme deplbauHozo Koreca

_nyds _ 3,14 45,87 -396,7

V,=— V, = =0,9528 M/C.
2" 60 -10° 2 60 -10°

Kosgpgpuyuerm duramudeckod Hazpysku Kuy = 1, mak
Kak vz < 3 M/c.
TTpousbodum npobepky no ycaoburo

Kpp K.
0y = 15100 Hﬂz—w < [ou]

2 wi
1,049 -1 -863,4
oy = 15100 > =125,6 M/7a < 159,0 M/7a.
(396,7)" 83,15

ITpobepka BomorHsemes.
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3HayeHMs cun B 3aLEN/IEHNM 3aHOCAT B TabnnuHyto (opmy:

Detanb F H F H F,, H

1 (4epBsK)
2 (koneco)

Puc. 15. Cunbl B 3aLENIEHMN YEPBAYHOMN Napbl

4.7 TpoBepoYHbIM pacyeT 3ybbeB Kofieca MO HamnpsKeHUsIM
n3rnba npoBoaaT No yC0BUIO:

_ KegKpFiaYr2 COS vy
13md,,

or <[o¢], (349)

rae Ko3pduuMeHTbl Harpysku KFB n Kg, 6epyT paBHbIMK coOTBET-

CTBYIOLMM KO3PULMEHTaM KHB n Ky, v3 n. 4.5; koacduumeHT
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4.6 Cunol 8 qepbadrom 3ageneruu

OKpYXHbIE cunbl, dedicmbByrouue Ha Yeplbak u Koreco

- 21077, 21077,
= dwl ’ = dwz ’
_2:10734,26 _ 9247 1t
#T 0 g31s "
_2:107863,4 _ P
2T 396,79 '

Ocebple cunel, dedicmbyrouue Ha Yeplbak u Koreco
Faz=Feos  Faz=Fe
Fo = 4351 H  Fpo= 8241 H.

PaduaroHble cunol, dedicmbByrouue Ha 4eplbak u Koreco

oy felga
ri1= 2= T v
cos }"W
_ 4351 tg 20°

= F,= = 1602 H
Fra= Frz cos 8,617° 2

Pesyromameol 3aHocum 8 madaudryro gpopmy:

Aemane F.~ F.H %

7 (4epbar) | 8241 1602 4351

2 (koneco) 4351 1602 824,1
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Yeo opMbl 3y6beB Koseca NpUHUMALOT Mo Tabn. 17, npeasapuTenbHO

BbIYMCINB 3KBUBANIEHTHOE UNCNO 3ybbeB koneca no hopmyne
[7)
ZV2 = T .
COS™ vy

Tabnuua 17

Zyo 20 24 26 28 30 32 35 37

Ye, | 198 | 1,88 | 1,85 | 1,80 | 1,76 | 1,71 | 1,64 | 1,61

Zy | 4 | 45 | 50 | 60 | 8 | 100 | 150 | 300

Yeo | 155 | 1,48 | 1,45 | 1,40 | 1,34 | 1,30 | 1,27 | 1,24

4.8 MNpoBepoYHbI pacyeT 3ybbeB Koneca Ha AEWCTBUE MUKO-
BOWM Harpy3ku NpoBOAST MO KOHTAKTHLIM HAMPSXKEHUSAM U HaMpsiXKeHU-
aM u3runba:

SHmex = OH  Kiep <[0H max ] (35)
OFmax =OF Knep S[GFmax]r (36)

raoe koadduumeHT neperpyskn K T/ T onpenensior no rpa-

nep =
UKy pexxuma paboTbl NpuBoAa, NpUBEAEHHOMY B TEXHUYECKOM 3aja-
Hum (cM. puc. 3).

4.9 TMpou3BOASAT TEMIOBOW pacyeT 4YepBAYHOM nepedaun C
Lefiblo NpefoTBpalleHNs NeperpeBa MacsisiHOM BaHHbI.
YTOUHSAOT KO3hMLIMEHT MONIE3HOMO AENCTBUS NEepeaaqm:

n= 197w
tg(yw +¢")
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4.7 IMpobepourelid pacdem 3ydvel koreca
NO HANPIKEHUIM u3euda
Pacdem Bedem no yeaoburo

o= KepKp Fez Yealos y,,
. 1,3 md,,

< [oe],

2de KosgpguyueHmol Hazpysku
K = Kyg = 2,049, Ka = Ky = 1 (em. n. 4.5).
IKkbubarermroe yucro 3ydbel koreca

Z2 63

S— Zp s = 65,18
cosy, " cos?8,617°

Zy2

Kosghghuyuerm goopmeor 3ydoel koreca npurHumaem no
maoa. 17: Yez ~ 1,38.

oo 1,049 -1 - 4351 1,38 coS 8,617° _
£ 1,3 6,3 83,15 -

= 9,144 Mlla < 30,97 M/7a.

TTpobepka Bomornsemes.
4.8 [Tpobepoureli pacdem 3ydeel koneca Ha Jedicmbue
nukobou Hazpy3sku

KosgpgpuyueHm nepezpysku onpedesem no zpaghuky

HazpyXeHus npuboda, npubedeHHomy 8 3adaruu:

Knep=Tous’ T Kpgp=2,5.
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rae NpUBEAEHHbIN Yron TPeHUst @', yYuTbIBAIOLMIA NOTEPU MOLLHOCTM

3a CYET TPEHUS B 3aLIENJIEHNM M HA OMOpax, a TaKxKe rmapoanHaMmye-
CKMe MOoTepU NMpu NepeMelMBaHUK Macna, NpUHUMALOT Mo Tabn. 18.

Tabnuua 18

cxr M/C 051101520 |25|30|40|70]| 10 | 15

' 0Ob 3,1712,50(2,33|2,00|1,67|1,50|1,33|1,00|0,92]|0,83

6/0B, N, 4|3,67 | 3,17 [2,83]2,50|2,33 2,00 [1,67]1,50 | 1,33 | 1,17

BepxHue 3HauyeHust Mpu M3roTOBIEHUM KOJSIEC M3 ONIOBSIHHOW 6poH3bl (OB);
HWXHWE — Ans 6e30n0BsHHON B6poH3bl (6/0B), natyHu (J1), yyryHa (H).

MpoBepsIloT BO3MOXHOCTb paboTbl nepepayn 6e3 ycTaHOBKU
OOMNONHUTENIbHbIX CPEACTB OXNaXKaeHus no yCcnosuio

_@-m)N, 10

= +20°<[t ]. 37
pab (1+\|f) KTA [ pa6] ( )

Ecnu ycnosue (37) He BbIMOMHSAETCS, NPOBEPSIOT BO3MOXHOCTb

paboTbl Nepefaymn C YCTaHOBKOW BEHTUNIATOPA MO YCIIOBUIO

f o (L-m)N, -10°
P20 10,65(1+ w)K,, +0,35K  ]A

+20°<[t,c].  (38)

B HepaBeHcTBax (37) u (38) npuHsATbI cneaytowwme 0603Ha4eHns:
Nl — MOLLHOCTb Ha Bany 4yepsska, KBT (cM. n. 1.3 knHematu-

YEeCKOro pacyeTa nNpveoda);
Y ~ 0,3 — KO3 DULMEHT, YUMTbIBAIOLWMI OTBOA Tenna oT Kop-

rnyca nepefayun B MeTan/IMYECKyto MaUTY UK pamy;

t,a6 — PacueTHasi TeMnepaTypa Harpesa Macna;

[tpa6]:95...110°C — Jonyckaemas Temnepatypa Harpesa, B

3aBUCUMOCTU OT MapKu Macna,
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ITpobBepka no KOHMAKIMHBIM HANPIKEHUIM

Ot max= OH ’ Knep < [0k masd.

Ot man= L25,6\ 1,5 =153,8 MiTa < 360 M/Ta .
IMpobepka BomorHgemcs.
TTpobepka no HANPIKEHUIM uzeuda
OF max = GFKnep < [0F mai.
Or e = 144 1,5 = 13,72 M/Ta < 72 M/Ta.

ITpobepka Bomorrsemes.

4.9 Tennobod pacdem qepbadrod nepedadu

YmorerHolld KITA nepedadu
7 - Gl ,
9 (v, *¢)
20e npubederHoli yeon wperus Boidupaem no mad. 18 (uH-
mepnorupys): ¢’ ~ 1,057,

g 8617
T 2 (8.617°+ 1,057

=0,8896¢.

ITpobepsem BosmoXHocme padomel nepedaqu de3 yc -

MAaAHOBKU JONONHUMENLHBIX CPpedembB OXNaXKDeHUST no YcAoburo

_(Z-n)N, 107

pad ~ (2 +wK, A +2005[t/ﬂj.71
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A — nnowaab oxnaxaatolei NoBepXHOCTH Kopryca, UCKITIo-
yas NOBEpPXHOCTb AHMUWIA. MpubAKeHHO nowaab A NPUHMMAIOT B
3aBUCMMOCTM OT MEXOCEBOrO PacCTOSIHUS:

Ay, MM ..., 80 100 125 140 160 180 200 225 250 280
A, M . 0,16 0,24 0,35 042 0,53 0,65 0,78 0,95 1,14 1,34
K, — koatbduumeHT Tennootaauun. [Ans YyryHHbIX KOPMycoB

npunmumator K =12...18 Br/(M*- °C);

K,z — KO3(dUUMEHT TennooTaaum NoBepxHOCTM, 06ayBaeMoi

BEHTUNATOPOM.
Ny, 06/MMH ......... 750 1000 1500 3000
K 24 29 35 50

TR terrrreereeeeeees

3pecb Ny — yacToTa BpalleHns Bana yepssika, Ha KOTOPOM 06bI4HO

YCTaHaBNMBAIOT KPbibYaTKy LIEHTPOGEXHOro BeHTMAATOpa. 3HadeHne My cm.
B n. 1.3 KNHEMATUYECKOIO pacyeTa npmneoaa.

4.10 KoHCTpyKUusa yepBAKOB. OCO6EHHOCTU KOHCTPYKTUB-
HOr0 UCMOSIHEHUS YEPBSAKOB OMpeaensoTcs COOTHOWEHNEM pa3MepoB

d, dl‘[' dall dfl nD (pVIC. 16)

WHorga COOTHOLEHME AMaMEeTPOB YepBsiKa M Bana No3BoNseT
BbINOMHWUTL YepBAK HacagHbIM (puc. 16, a). B aTom cnydae Heobxoanmo
obecneunTb TOMWMHY CTYMUYHON 4acTM He MeHee ABYX Moaynen m.
OpHako uJalle 4epBsSKM BLIMOMHAIOT Hape3KoW BWUTKOB Hemnocpej-
CTBEHHO Ha Bany (Ban — 4epssk).

MoCKOMbKY KOpNyC YepBAYHOro peayktopa 0bbl4HO He uMeeT
pa3beMa Nno Ocu Bana yepBssika, Npu cbopke YepBAK AO/MKEH XOTS 6bl
C OfHOMN CTOPOHbI CBOGOAHO MPOXOAWTL B OTBEPCTUE ANS YCTAHOBKM
NOAWMMHUKOB WMAW MOALUMIHUKOBBLIX CTakaHOoB, YTO BO3MOXHO Mpu

ycnosum A=D—d >0.
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ede MowgHocme Ha Bary depbika Ni = 4,725 kBm (n. 1.3);
Kkosgpbuyuerm, yaumeolbarowuid ombod menna qepes pamy,
W = 0,3 Jonyckaemyro memmepamypy Hazpeba npuHumaem
pabrod [t = 100°C; kosgpguyuernm mensoomdadgu npu -
Humaem pabroim K, = 15 Bm/(m? -°C); naouade oxAaxaae -

Mol nobepxHocmu Kopnyca (UckArodas Huuge) A = 1,10 mA.

(1-0,8896) 4,725 107 i ,
Loas = 7703 15 7,70 + 20 = 44,32°C < 100°C.

Botbod: pedykmop He Hyxdaemces 8 yemarobke donon -

HUMENBHBIX Cpedemb OXAAXKDeHUA.
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Mpun ycTraHoBke 6€3 MCMNOb30BaHMS CTakaHOB Ans obecneve-
HUs ycnoBus COOPKM MHOrAA MPUXOAUTCS CNEUManbHO YBENUYMBATL
pa3Mepbl MOALWMMHMKOB, KaK 3TO NOKa3aHo Ha puc. 16, B.

Mpw pocTaTouHo Manbix AvameTpax BraguH d¢q < d Hapesky

BUTKOB BbINOMHAOT MO puC. 16, r, 4. 34eCb BO3MOXHbI TaKXe npome-
XYTOYHbIE BapuaHTbl HApe3KMy.

B oTnnume oT uyepTexen 3ybuyaTbix LWeCcTepeH Ha paboumx
yepTexax 4epBsikoB (puc. 17) CNAOWHBIMW TOHKUMW AWHUSMK 060-
3HayaloT MNOBEPXHOCTb BMagWH. MeCTHbIM pa3pe3oM MOoKasblBaKT
npocdunb BUTKA. M3 OCHOBHBIX pa3sMepoB YepBsika YKasblBalOT ANHY

b, HapesaHHoW yacTv w avametp O, BepwuH BUTKOB. 3HaueHue
nenvtensHoro avametpa O; W HEKOTOpbIX ApYrux NapaMeTpoB Mnpo-
CTaBNstOT B OTAENbHOW Tabnuue uepTtexa. [uamerp df; BnaavH

BOO6LLE HE YKa3biBaAKOT, MOCKOJIbKY BraAnHbl hOPMUPYIOTCS B NpoLec-
CE Hape3aHusi BUTKOB.

dal

Puc. 17
C npaBunamy 1 obpasuamy BbINOSIHEHMS pabounx UepTexen
UEpBAKOB MOXHO 03HAaKOMUTLCS B [1, 4].

4.11 KOHCTpPYKLMA YepBsAUYHbIX KOJiec. YepBsayHble Koneca
OTNINYAIOTCS OT KOCO3YObIX KOMeC 3ybuaTbix Nepeaad oxBaTbliBaloLLEN
yepBsik dopMoi 3ybbeB M MaTepuanom 3ybuaTtoro BeHua. C UeNblo
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3KOHOMUWM A0POrvX CraBoB Npu 6pOH30BOM WM NATyHHOM BeHLE
KONéca 06bIYHO BbIMOJHAIOT COCTABHLIMU B COYETAHMWU CO CTaslbHbIM
WK YyTyHHbIM LIEHTPOM AnMaMeTpoM D, kak nokasaHo Ha puc. 18.

dw1 _lo R=4.5
TThe T A
T RN SS=2

; < Pt 30° z‘ o[T]| o
S| PeZ=r as) — S
; AR R
S =l c 2 _'T‘cl! R=5s... ‘ 2

N dCT

Puc. 18

BeHeL, HanpeccoBbLIBAOT Ha LEHTP C HATAroM, nocne 4vero no
CTbIKYy CBEpPASAT OTBEPCTUS, B KOTOpble BBMHYUMBAKOT BUHTHI (puc. 18,
CfieBa), BUTKM KOTOPbIX NpeAoTBpaLLaloT BO3MOXHOE Cron3aHue BeHua.
WMHorga BeHel MpuMBMHYMBAIOT K UeHTpY 6ontamu (puc. 18, cnpasa).
[ns obecneyeHnst HEOH6X0AMMOWM TOYHOCTU Mepeaayn 6oNTbl CTaBsAT
B oTBepcTus 6e3 3a30pa n3-noa passepTku. LleHTpbl konec 60nbLmx

pasmepoB ¢ avameTpoM dppo > 400 MM OTAMBAIOT C pebpamy, yBenu-

UMBAKOLLUMMU XKECTKOCTb KOHCTPYKLUMM M MNPensaTCTBYIOWMMK Mepeka-
LUMBAHWIO OT/IMBKK NpU OCTbiBaHUK (puc. 18, B LueHTpe).

MpaKT1KOM MaLLUMHOCTPOEHUS BblpaboTaHbl Creaytolme HOpMbI,
onpefensowme COOTHOLEHWE pa3MepPOB KOHCTPYKTUBHBLIX 3/1IEMEHTOB
YepBSAYHbIX KOMec:
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- avametp crynuubl d.. =(1,6..1,8) d, rae d - avamerp
NocaZilo4HON MOBEPXHOCTM Bana;
- anvHa crynuubl |, =(1,2...1,8) d , okoHuaTenbHbIN pasmep

NMPUHMMAIOT NOC/E NMPOBEPKM NMPOYHOCTY LUMOHOYHOMO COEANHEHMS;
- TONWMHA AWNCKA, B 3aBUCMMOCTU OT KOHCTPYKLMM No puc. 18,

C=0,3b,; C;=0,2h,, Ho He meHee 10 mm; C, =0,25h, ;
- pasmep O =2M, HO He MeHee 10 MM;
- AnameTp GUKCUPYIOLLNX BUHTOB dB =(1,2..1,5) m;
- avametp 6ontoB Oy ONpeAensioT pacyeToM Mo YCIOBUIO

MPOYHOCTM Ha CPe3 U CMATUE;
- pasmep f =1,7m.

KOHCTpyKuMM 1 pabouve 4vepTexun 4epBsiYHbIX Konec npega-
cTaeneHsl B [1, 2, 10].
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