/. UepBsiuHbIE NIEpeIavn
7.1. IlpuHumn paboTsl ¥ BO3MOKHOCTH IE€peIayu
JT0 nepenaya 3alelJIeHUEM HENTOCPEICTBEHHOIO KOHTakTa. COCTOUT U3 ABYX
2JIEMEHTOB uepBsika 1 u xoneca 2 (puc.7.1).

Puc.7.1. YepBsiunas nepeaayda: a) oOuuid Bua; 0) KHHEMaTHu4ecKas cxema
OO6bI4HO Beaylas JIeTallb YepBsIK, pexke — koyieco. [IpumMensieTcst Toraa, Ko-
r71a OCH BaJIOB YEPBSKA U KOJIECa CKPEIIUBAIOTCS B TPOCTPAHCTBE. YTOJI CKpEIIH-
BaHMS MOJKET OBITH JIFOOBIM, HO Yallle BCe-

(0]
3yd kaneca Bumok wepbska ro 90°.
[TockoJibKy OCH BpallleHUs JIeTajaeu

nepegayu CKpelrBatoTCs B IPOCTPAHCTBE,
BUTOK YEPBSKA CKOJIL3UT MO 3y0y KoJieca
(puc. 7.2) ¥ CKOPOCTh CKOJIBKCHHUS paBHA

\ / V.
7 Ve VCK = Vl2 +V22 - 1 1

COSy
Puc.7.2. CKOpOCTb CKOJIbKEHUSA rae Y — yroi noabémMa BUHTOBOH JIMHUU
B UEPBSIYHOM mepenaye YepBSKa, ViuVo- OKPY>KHBIE CKOPOCTH

YepBsKa U KoJieca.

[lepenauyy nHOrAa Ha3bIBAIOT 3y0UaTO- BUHTOBOM, TaKk KaK YepPBSK MOKHO
paccmaTpuBaTh Kak BUHT, a KOJIECO — Kak yacThb raiiku. Ilostomy sta nepenava 06-
JaJaeT BCEMU CBOMCTBaMU BUHTOBOM napsl. C Apyroil CTOPOHBI, YEPBSIUHOE KOJIe-
CO — K0c03y00€e IIINHAPUYECKOE KOJIECO U TIOATOMY YepBAYHas nepeaayda oOana-
€T BCEMU CBOMCTBAMU KOCO3Y0OM LIMITMHAPUYECKON Mepeaayu.

JIOCTOMHCTBA Iepe1ayu.

- IJTABHOCTH U OECIIYMHOCTh paOOThI;

- BO3MOKHOCTb peasin3aiiy O0NbIINX NePEeIaTOYHbIX YHUCET;

- KOMITAKTHOCTb;

- BO3MOKHOCTb MOJIYYEHHS] CAMOTOPMO3SIIEICS TTaphl.

Henocratku.

- HU3KHMHU K.I1.11.;

- U3HOC, CKJIOHHOCTD K 3a€/IaHUI0 U OOJIBILIOE BbIACIICHUE TEIJIa B 30HE 3allel-
JICHUSI — CJIEZICTBUE CKOJIbKEHHSI BUTKA YepBsiKa 10 3y0y KoJeca;
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- HEOOXOMMOCTh MPUMEHECHHS AHTH(PPUKITMOHHBIX MAaTEPUAIIOB TSl TOTO,
YTOOBI CHU3UTh NOTEPU U YBEJIMYUTH K.IL.]1.;

- BBICOKAsi CTOUMOCTb U3TOTOBJICHUS 110 CPAaBHEHUIO C 3yOUaThIMU Niepenaya-
MHU.

Bo3moskHOCTH niepeiayu.

-io ckopoctu: 110 10...15m/c;

-110 MOIIIHOCTU: He 6osee 50 KBT, MpU OOJBIIEH MOLTHOCTH MPUMEHEHHE CTa-
HOBUTCSI HEBBITOTHBIM;

- K.IL.JI. 3aBUCHT OT yncIia 3aX040B YEPBSIKA U COCTABJISIET:

- 0.7...0.92 nns HECAMOTOPMO3SIIUXCS TIEpEaay;
-0.4...0.6 nmsg caMOTOPMO3SIIMXCS NIEpeaay;

- 110 TIEPEIATOYHOMY YHKCITY: B CHJIOBBIX MEpeiadax MepeaTouHoe Ynucio ya-
e Bcero 10...60 (mo 80), B kuHeMaTtnyeckux - 10 300 u Ooyiee B OJHOM CTyIIEHHU.

PexomenmyeTcsi mpUMEHSTh B MPUBOAX B Ka4eCTBE OBICTPOXOJIHOM CTYIIEHU
U TIpelyCMaTpHUBaTh 3allIUTy OT neperpeBa. He pexomenayercs npu JIMTeIbHOMN
HEIPEPHIBHON padoTe.

7.2. Knaccudukaius 4epBIYHbIX Mepeaay

7.2.1. B 3aBUCMMOCTH OT (DOPMBI YEPBSIKA MOTYT OBITH MEpPEavu C IUITUH-
JPUYECKUM YEPBSIKOM U TTI000UTHBIC
(puc.7.3).

I'moGougnas nepenaya UMeEET MOBBIIICH-
HBIHN K.I1.JI., Oojiee HaaEKHA U JOITOBEYHA, He-
cyias crocoOHocTh €€ B 1.5...4 pa3a Bblie
nepeayu ¢ MUIMHAPUUYECKUM YEPBIKOM.

N3-3a C10KHOCTH U3rOTOBJICHUS U MOH-
Taka, MOBBIIIEHHOT'O TETJIOBBIJICJICHUS OHA
UMeeT OrpaHudYeHHOe NpuMeHenue. Vcmnob-

Puc.7.3. Ilepenauun: a) ¢ HMIMHAPHU- 3y€TCs IPU TAKEIBIX HArPy3Kax
YECKUM, 0) ¢ TII00OUTHBIM Y YCTAaHOBUBIIUXCS PEKUMAX
YepBAKAMHU paboTHI.
Haulounbiiee pacpocTpaHeHUe MOTYUUITH TIEpeladi C MIIMHIPUIECKUM
YEPBSIKOM.

7.2.2. B 3aBUCHMOCTH OT (DOPMBI BUHTOBOM MOBEPXHOCTHU IIMITHHAPUIECKUX
YEPBAKOB Pa3JINYaIOT:

Puc.7.4. Pa3HOBUIHOCTH UUIMHIPUIECKUX YEPBIKOB:

126




a) ApxuMenoB; 0) KOHBOJIIOTHBIN; B) 9BOJIbBEHTHBIN.
ApxumenoBbl 4epBsku (puc.7.4a) UMEIOT B OCEBOM CEYEHUHU MPSIMOOOUYHYIO
Tpamnemuio, a B TOPLIEBOM CeUeHUH — criupainb Apxumena (puc.7.5a). [omyunnu

Puc.7.5. IIpodgwib BUTKA TUTMHAPUYECKOTO YEPBSIKA B TOPIICBOM CCUCHUM:
a) ApxumenoB; 0) KOHBOJIOTHBIN; B) 9BOJIbBEHTHBIN.
HauOosblee pacrpocTpaneHre. OHU MPOCTHI B U3TOTOBJICHUH, €CIIU HE TpeOyeTCs
nudoBanus. s nundoBaHus TaKuX YEPBIKOB HYKEH NMUIH(OBAIBHBIN KPYT,
OUYEPUYCHHBIN CIOXKHOM KPUBOI B OCEBOM CEYEHUU. DTO OTPAHUYUBAET UX MIPUME-
HEHUE.

KoHnBostoTHbIe YepBsku (puc.7.40) UMEIOT MPSIMOJIMHEHHBINA TPO(HIIb B Ce-
YEeHUU HOPMAJILHOM K BUTKY, @ B TOPLIEBOM CEYECHUHU BUTKHU OYEPUCHBI YITMHEH-
HOU WJIM YKOPOYEHHOU 3BOJIBLBEHTOH (puc. 7.50). ' MaBHOE UX NPEeUMYIIECTBO 3a-
KJIFOYAE€TCsl B BO3MOXHOCTHU NUTH(OBAHUS KOHYCHBIMU KpyraMy Ha OOBIYHBIX
pe3poonudoBanbHBIX cTaHKax. [Ipu 3ToM nosrydaeTcst HelMHevaTas 6okoBas
MOBEPXHOCTh, BECbMa OJIM3Kasi K TOBEPXHOCTH KOHBOJIIOTHOT'O YepBsKa. A Mo-
CKOJIBKY (ppe3bl 17151 Hape3aHus KOJEC NUIM(YIOT TOYHO TaKKe, OJIydaeTcs npa-
BUJIbHOE 3a1ieryieHue. [I[puMeHstoTcst B TeX Ciiyyasx, Korja 4YepBsiK HY>KHO TEpMHU-
yecku 00paboTarh, a MOTOM HUTH(OBATh.

OBOJILBEHTHBIE YePBSIKHU (pHC.7.4B) UMEIOT MPSIMOJIMHEHHBIN TPOdUIh B ce-
YEHHUH TIOCKOCTHIO, KacaTeIbHOW K OCHOBHOMY LUJIUHAPY YE€PBSIKa, a B TOPIIEBOM
CEYEHUHU BUTKU OYEPUEHBI FBOJBBEHTOM (puc. 7.5B). Takue yepBsIKM MOKHO LUIH-
doBaTh MI0CKOM cTOpoHOM 1UTHM(doBanbEHOTO KpyTa. [lnudyembie uepBsiku ciemny-
€T JIeTIaTh YBOJIbBEHTHBIMH.

[unuuapuyeckre YepBAKH MO CTaHIapTy 0003HAYAIOTCS:

- ZA — ApxumenoB YepBsIK;

- ZN — KOHBOJIFOTHBII YEPBSIK;

- ZJ — >BOJIbBEHTHBIN YEPBSIK.

DKCIuTyaTallMOHHBIE MOKA3aTEeNN Y HUX MPUMEPHO OJMHAKOBHI. BbIOOp ompe-
JEJSIETCSl TEXHOJIOTUYECKUMHU BO3MOKHOCTSIMU ITPOU3BOICTBA.

7.2.3. B 3aBUCUMOCTH OT HaIpaBJICHUS] OCEBOM JTMHUU MOTYT OBITh MPaBbIe
( BUHTOBAS JIMHMS CJIEBAa BBEPX HAIIPaBO) U JIEBbIE (BUHTOBAS JIMHUSI CIIPaBa BBEPX
HAJICBO).

7.2.4. B 3aBUCUMOCTH OT YHMCJIa 3aX0J0B YepBsKa (UMCIIa BUTKOB YEPBSIKA)
MOTYT OBITH OTHO- M MHOT03axoiHbIe. CTanmapt pekomenayer Z1=1, 2, 4. B cne-
[IUAJBHBIX CIy4asX YUCIIO BUTKOB MOYKET OBITh JIFOOBIM, HO HE JTIOJDKHO TIPEBBI-
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math Z1=12. Hy’XHO MOMHHTB, YTO JIJIsI KAXJAOTO YMCIIa BUTKOB TpeOyeTcs CBOU
MHCTpYMEHT. Ha3HaueHue HeCTaHIapTHOTO YKciia 3aX0/10B TpeOyeT MpUMEHEHUS
HECTAH/IAPTHOT'O HHCTPYMEHTA.

7.2.5. B 3aBUCMMOCTH OT PacroJIOKEHHs YepBIKa OTHOCUTEIBHO KoJieca MO-
I'yT OBITh IlepeAadu ¢ BEpXHUM, HIDKHUM, OOKOBBIM PACIIOJIOKEHUEM YEPBSKA U C
BEPTUKAJIBHBIMU BasiaMH (puc.5.6).

= 0/

b 2/
P, (O =

Puc.7.6. HekoTopble KOMITOHOBKH YEPBSYHBIX NEpeiay

7.2.6. B 3aBUCMMOCTH OT BEJIMYUHBI yIJIa MOAbEMA BUHTOBOM IMHUU MOTYT
OBITH caMOTOpMO3sIIHEcs (YroJl MOAbEMA MEHBIIIE YIJIa TPEHHS) 1 HECAMOTOPMO-
3stuecs (Yroi noabéMa BUHTOBOW JTMHUM OOJIBIIE YIila TPEHUS) Tepeadn.

7.3. OCHOBHBIE TECOMETPUYECKUE U KUHEMATUYECKHUE COOTHOIICHUS
B Tiepeiayue ¢ MWIMHAPUICCKUM APXUMEIOBBIM uepBsikoM (ZA)
OCHOBHOW MapameTp — MOAYJIb B OCEBOM CEUCHUU ms - IPUHUAMAETCS 11O

CTaHOapTy. BBOI[I/ITC}I eIE OOUH CTaHIapT-

i d

mp1it mapamerp =+ =0.3...25- uncno

S
MOJIyJIEW B AMaMeTpe uepBska. Orcrona

| d, =qgm._.
JlenutenbHbl UUJIUHAP ACTUT BUTOK

Puc.7.7. 'eomeTprueckue mapameTpsl IO BBICOTE HA FOJIOBKY, BBICOTA KOTOPOH

YepBsiKa ha :lms , 1 HOKKY, BBICOTAa KOTOPOI

h :1.2ms. Torna (puc.7.7): nuameTp BEpIIWH BUTKOB YepPBsKa

f
d, =d +2h =gm_+2m_=m_(q+2);

&

JMaMeTp BIAIHH BUTKOB uepBsika ( f1= dl —2h ¢ =M (g-2.4).

Vron @ = 20° - yron npoduist
Q.| Hape3KM YepBAKA.

— .o (V)
Yroa Y — yroia nogbéMa BUHTOBOM
0 JIMHUM Hape3KU YEePBSKA.
! Ecnu pa3sBepHYTh BUTOK YEPBSIKA HA

ITIOCKOCTB 10 HAYAJIIBHOMY AUAMETPY,
Puc.7.8.Pa3BépTKa BUTKA YEepBsKa 0I00HO TOMY, KaK ATO JIEJaI0Ch IS
Pe3bOBbI, TO TOJIYYUM MPSIMOYTOJIBHBIN
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TpeyroibHUK (puc.7.8) ¢ KaTeTamu, paBHBLIMM oceBoMy Inary P u mmine oxpysk-
HOCTH JCJIMTENBHOTO HUIIMHIPA YepBsIKa nd 1" Ocesoii mar P = ZlmSTE. ITo-

TOMY

P zmm Z,
ndl 7.cmsq q |

rae Z1 - 4KMcio 3aXoJ0B yepBsika. OObuHO Y = 2.5...28° B 3aBUCIMOCTHU OT
YHCIIA 3aX0/I0B U YMCIa MOAYJIEH B THAMETPE YEePBAKa.

tgy=

bl_ JJINHa HapCSaHHOI?I 9aCTH YCpPBAIKa. HpI/IHI/IMaeTCSI B 3aBUCHUMOCTH OT BC-

JIMYUHBI CMELIEHNs MHCTPYMEHTA IpU Hapeske. [Ipu HyseBom cmenieHnn

bl = (11+O.0622)ms, ecmn Z, =1 wm 2;
bl =12.5+ 0.0922)ms, ec Z, = 4.

3nech Z2 - 4KCIIO 3yObeB YEPBAYHOrO Kojeca. O6bpruHo 28 < Z2 <120.

JlenmutenbHBIA qUaMETP KoJieca

(puc.7.9)
d,=m.z,.
JlnameTp BEpIINMH KOJeca B CPETHEM
CCUCHUU
d. =d, +2h_.
a2 2 a

/ 1 JlnameTp BaguH KoJsieca B CpeIHEM
i\ CECUCHUU
N d._=d -2h_.
g N f2 2 f
S © 5 5 .
& Haubonpmuii nuamerp koneca
6m
d aM2 — d a2 + ;
Z,+2

[[IupuHa BeHIa KoJeca MPUHUMAETCS

Puc. 7.9. I'eomeTpruueckue napaMeTpol b2 =0.75d 4 TPH 1< 3;

YCPBATHOI'O KOJICCA

b2 :0'67da1 mpu Z1= 4.

: b
20- yron oxBaTa uepBsika 4epBIUHbIM KonecoM, SINO = ) .
dal_O.Sms
O6srano 20 =~ 100...110°.
d;+d, m
Me:xoceBoe paccTossHue d = l-_—2—"s (q +Z )
2 2 ?
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(€)) n Z,
[lepenarounoe uncio U=—+=—+=—=

®, N 74
K.II. . yepBsiuHOM TIepeiaun, Mo aHAJIOTHU C BUHTOBOM MAapOU,
_ lgy
n= N
tg(y+p’)

1 v
37€ch P - TaK Xke Kak B pe3b0e, IPUBEICHHBINA YroJl TPEHHUSL.

JIns1 4epBSAYHBIX Iepelad PEKOMEHIYIOTCSI COOTHOLLIEHMS MEXy YHACIIOM 3a-
XOJIOB YEPBSKa, NEPEIATOYHBIM YUCIIOM U K.I1.J. YePBAYHOM Maphl, IPUBEICHHbBIE B
tabnuue 7.1.

Tabmuua 7.1.
Yucno 3aX010B YEPBAKA, K.I1.JI. YEPBAYHOM NAPHI, IEPEIATOYHOE YHUCIIO
YEPBAYHOU MEpeIaun

Z 1 2 4
n | 0.7...0.75 1 0.75...0.82 | 0.83...0.92
u >30 15...30 8...14

7.4. ToyHOCTh YEPBSYHBIX TIEpeIay

Bcero st uepBsSUHBIX Tiepeaad CTaHAAPTOM YCTAaHOBJICHBI ABEHAILIATH CTe-
neHeit TounocTH. [lokazarenu 1 HOpMbI TOYHOCTH YEPBIYHBIX HAJTMHAPUICCKIX
nepeay OCHOBAHBI Ha TEX K€ MPUHIIMIIAX, YTO U 7S 3y0UaThIX mepeaad.

Crenenu 3,4,5 peKOMEHAYIOT JUIsl epead, OT KOTOPBIX TPeOyeTCsl BBICOKas
KMHEMaTU4YeCKasi TOUHOCTh, CTENEeHU 6,7,8 1 9 npeiaratoTest A1l CUIIOBBIX Tepe-
nad. B TpancMuccusx 0OBIYHO TPUMEHSIIOT !

- 7 CTENEHb: €CIIM CKOPOCTh CKOJIBKEHUS Vi < 10M/CeK; UEpBSIK B ITOM CIIy-
yae 3akanén 10 tBépaoctu HRC 48...54, mmudoBan u nmonupoBaH; Kojaeco Hape-
3aeTcs nTMGOBaHHBIMU YEPBSIYHBIMU (hpe3aMu; OOKaTKa mepesadu Mo Harpy3-
KOH;

- 8 cTeneHb: eci CKOPOCTh CKOJIBbKEHUS Vo < SM/CEeK; BO3MOKHO IPUMEHe-
Hue yepnsika ¢ HB <350 6e3 numdoBku; kosieco Hape3aeTcs NUTM(OBAHHON Yep-
BSYHOM (pe30il WIIN «IETYUKOI»; 00KaTKa peKOMEHIYETCs 1101 Harpy3KOii;

- 9 cTeneHsp: eciy CKOPOCTh CKOJIBKEHUS Vo < 2M/CeK; TBEPAOCTh pabouei
MOBEPXHOCTH BUTKA uepBsika HB < 350, uepBsik He nuidyercs; Kojieco Hape3aeT-
cs1 JIFOOBIM CITIOCOOOM; UCIOJIB30BaHUE 9 CTENEHN TOYHOCTH AJIA Nepeaad peayKTo-
POB 3aIperaeTcs.

B yepBsuHBIX niepenavyax BIMSHAE OCEBOTO CMEIICHHS KoJieca M M3MEHEHUS
MEXOCEBOI'0 PACcCTOSIHUA BEChMa CYILIECTBEHHO, TO3TOMY YCTaHABIMBAIOTCS OoJiee
CTpOTH€, YeM B 3y0UaThIX Mepeiayax TOMyCKU Ha MEKOCEBOE PACCTOSIHUE U T10-
JIOKEHUE CPeHEN MIIOCKOCTH KOoJieca OTHOCUTEIBHO YepBska. B KOHCTpyKINU
OOBIYHO MPEeAYCMaTPUBAETCS BO3MOKHOCTb PETYJIMPOBKU CPEIHEN MIIOCKOCTH KO-
jeca OTHOCUTENBHO uepBska. [Ipu MOHTaXxke 3TO MoJIo’KeHHEe 0053aTeIbHO MPOBe-
psieTCs 10 MATHY KOHTAKTa.
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7.5. Cusibl, ICMCTBYIOIINE B 3alICTUICHUN

B depBsiuHO nepenaue BUTOK YEPBsKaA CKOJB3UT 10 3y0y KoJieca v MPU 3TOM
JIaBUT HA HETO, 3aCTABJISIA KOJIECO BpaIllaThCA. Y CUIIME YepBsiKa, TAKXKE KaK U B KO-
CO3yOBIX 3y0UaThIX Mepeavax, BOCIPUHUMAETCS HEe OJHUM 3yOOM KoJjieca, a He-
CKOJILKHMH.

J{nst ynponieHus pacyéra CHIIy B3aMMOJEHCTBUS YEPBsKa U KOJIeca paccMart-
PUBAIOT KAK COCPEIOTOYEHHYIO U NMPUIIOKECHHYIO B MIOJIKOCE 3ALCIIJICHUS IO HOP-
MaJli K KOHTaKTUPYIOIIUM MOBEPXHOCTSAM. E€ packiiaibIBaloT Ha TPU OPTOrOHAITb-
HbIe cocTaBirtromue (puc.7.10):

OKPYKHOE YCUJIUE HA YEPBIKE

2T,

F - = _F YUCJICHHO paBHOC OCECBOM
u g X2° p y
1
YCI/IJ'II/IIO Ha KOJIECEC,
OKpYKHOE€ YCHJIME Ha KOJIeCe

_2T.

th —= _Fxl’ YHCIIEHHO PABHOE OCEBOMY
d 2
YCHIIUIO Ha YEPBSIKE;
pagMaNbHOE YCHUIIUE HA YEPBIKE
Frl = —Fr2 = thtg(x , YACJIEHHO PaBHOE PaJIy-

QJIBHOMY YCHJIMIO Ha KOJIECE.
Yceunue Ftl BCET/Ia HAIPaBJIEHO IPOTUB

BpAILICHHS YEPBSIKA, YCUIINE th - I10 BPAILICHUIO

Puc.7.10. CocTaBnstomme Cribl KoJieca, yCUIIHs Frl u Fr2 - 110 paanycam
B3aMMOJICHCTBHS BUTKA YEPBSKA YepBsKa U KOJIeca K LEHTpaM JeTalleH,
U 3y0a Koieca OCEBBIEC YCUIIHS Fx1H sz BCEraa

HaIIpaBJICHBI IIaPpAJJICIIbHO OCAM BPallCHHUA COOTBCTCTBYIOIINX HeTaﬂeﬁ.

7.6. Kputepun paboToCrioCOOHOCTH YEPBIYHOM Mepeaun

BuTtok uepBska cKoib3UT 1O 3y0y KoJieca U MPHU ATOM JJABUT HA HETO.
Harpy3ska Ha 3y0 nMeeT nmepeMeHHbIN XapakTep. Y mnepead, u3roTOBJICHHBIX U3
CTOM-
KOTO MPOTHB 3aeJaHus MaTepraia, BO3MOKHO YCTaJOCTHOE BBIKpaIIMBaHue pado-
YUX MMOBEPXHOCTEH 3y0a. Tak Kak BUTOK CKOJIB3UT, TO BCICIACTBUE TPCHHS TIPOHC-
XOJIUT U3HOC 3yObeB Kojieca. Ecii orpaHUYUTh TaBJICHHE Ha paO0YyO TIOBEPX-
HOCTb 3y0a, TO OrpaHUYUM HU3HOC.

Tak kak TPOUCXOAUT YTOHEHHE 3y0a BCIEACTBUE U3HOCA, TIPH ITEPEMEHHOM
Harpy>XeHUM BO3MOKHA YCTaJIOCTHAsI MOJIOMKa 3y0a.

[Ipu MrHOBEHHBIX TIEpETPY3KaxX BO3MOKHBI KOHTAKTHBIC TTOBPEXKICHUS U T10-
JIOMKa BCJIEACTBUE M3rH0Aa.
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BcnenctBue TpeHus BUTKa uepBsika 1o 3y0y Kojeca BBIACNAETCS 3HaYUTelNb-
HOE€ KOJIM4ecTBO Teria. [103ToMy BO3HMKaeT HEOOXOIUMOCTh IPUMEHEHHUS TPUHY-
JUTENBHOTO OXJIAKICHUS IIEpENAYN.

BcenenctBue ocobeHHOCTEN KOHCTPYKIIMHM PACCTOSHUE MEXly OITIOpaMHy Bajia
YyepBsKa I10J1y4aeTcs BECbMa 3HAUYUTENIbHBIM. 3HAUUT HEOOXOJMMO OTPaHUYMBATh
BEJIMUYMHY ITPOruda 3Toro Bajia MmoJ IeWCTBUEM Harpy30K, BOSHUKAIOIIMX BO BpEMs
paboThI IEepeauH.

Taxum oOpazom, Ipu MPOESKTUPOBAHUH YEPBSIUHOM Mepeaadu He0OX0AMMO
OLIEHUTH €€ pabOTOCTIOCOOHOCTB:

- 10 KOHTAKTHOM ¥ U3THOHOM BEIHOCIUBOCTH;

- 110 KOHTAKTHOM ¥ U3TMOHON IPOYHOCTH MPH ACHCTBUM MTHOBEHHBIX TEpe-
IPY30K;

- 110 BEJINYMHE MPOrubda Baja yepBsKa.

Kpowme 3Toro, Ha OCHOBaHMM pacu€Ta Ha HarpeB, IPUHATH PELICHUE O HEOO-
XOJIUMOCTH NPUHYIUTEIBHOTO OXJIaXICHU.

Pacu€rsl BBINOIHAIOTCSA U1 BCeX epenad. TOIbKO i1 04EHb TUXOXOAHBIX
repesay ¢ py4yHbIM IPUBOJOM MOKHO HE BBINIOJIHATH PACUETHI HA KOHTAKTHYIO
BBIHOCJIMBOCTb U IIPOYHOCTb.

7.7. Martepuanbl 4epBSIYHOM MaphbI

7.7.1.YepBsiKy U3rOTOBIIAIOT U3 CPEIHEYTIIEPOIUCTHIX WITM JIETUPOBAHHBIX
ctaieit mapok 40,45,50,40X,40XH c noBepXHOCTHOW UK OOBEMHOM 3aKaIKOU 110
TBEpAOCTH paboueit moBepxHoctr ButKa 45...55HRC. Yepssku u3 craneit 20X,
12XH3A, 18XI'T, 20XH3 A neMeHTUPYIOT U 3aKAJIMBAIOT JO TBEPIOCTH
56...63HRC. V Bcex TepMo0OpabOTaHHBIX Y€PBAKOB NUIH(YIOT U HHOTIa TIOJTH-
pPYIOT paboune MOBEPXHOCTU BUTKOB. /{7151 OTKpPBITHIX NE€penay WK rnepeady HeBbl-
COKOM MOIITHOCTH MPUMEHSIOT HENUTN()OBAHHBIE YEPBSIKU U3 cTajel Tumna 45 ¢
TBEPOCTHIO paboueit moBepxHoct HB < 350.

7.7.2.Yeppsiunblie Ko€ca yalie BCEro COCTaBHbIE — OaHAaKUPOBAHHBIE, CO-
cToAT U3 BeHna 1 u nentpa 2 (puc.7.11).

7 Benen u3rorosiusercs U3 aHTH-

—_ (GPUKIIMOHHOTO MaTepHalia, EHTP - U3

2 YyryHa Wi JeEBON CTAIIN.
/ bannaxupoBaHHAsE KOHCTPYKLMS

npocTa B u3rotosiaeHuu. [Ilpumensiercs
JU1s1 KOJIEC HEOOJBIINX TUAMETPOB B TIe-
penayax He HaNpsKEHHBIX B TEIJIOBOM
OTHOILIIEHUH. BEeHel ¢ IEHTPOM COeu-
HSIOTCS 10 TTOCAJIKE C HATITOM, HalpH-
Puc.7.11. YepBauHoe KOJI€CO mep H7/u7.]Jlns npenoTBpalieHus cme-
IIIEHHS BEHIIa OTHOCUTEILHO LIEHTpa KO-
Jieca MEXKJly CTBIKYEMBIMHU 3JIEMEHTAMU BBEPTHIBAIOTCSI BUHTHI (TYKOHBI) HJIU CTa-
BSITCSI KPYTJIbIE IIITTOHKH.

2H7/1u7
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WNHornma BeHel BHITIOTHIETCS C (IIaHIIEM B COSIUHSAETCS C IIEHTPOM C TIOMO-
b0 605TOB. Takoe UCTOTHEHUE TPUMEHSIOT JIsl KOJIEC OOJIBIIOTO MIIH CPEIHETO
JTuaMmerpa.

Haubounee panmonaiibHasi 1 HaJIeXKHasi KOHCTPYKITUS MTOJIy4aeTcsl, Korja Be-
Hell OTJIMBAeTCs B GOpMY C MPEIBAPUTEIHHO YCTAHOBJICHHBIM B HEE IIEHTPOM.

J1J1st U3rOTOBJICHUS BEHIIA UCIIONIB3YIOTCS B 3aBUCUMOCTH OT CKOPOCTH CKOJIb-
YKEHUSI OPOH3bI UM YyTYHBI.

7.8. Tlopsimok MPOEKTHOTO pacuéra YepBAUYHOMU Mepeaun

7.8.1. Ucxonubie ganubie — cm.1. 4.14.1.

Tak kak 4epBsK CTaIbHOM, a KoJeco — OpoH30BOE (Oosee crmadoe), Bce pacué-
THI BEAYT 10 KoJiecy. UepBsaaHOE KOJIeco — KOCO3y00e MUIUHAPUIECKOE KOJIECO,
MIO3TOMY BCE PACUETHI AHAIIOTMYHBI PaCYETY KOCO3YOBIX KOJEC C YU4ETOM 0COOEH-
HOCTEW YEPBAYHOM MEPENAYU.

7.8.2. OpUEHTUPOBOYHOE OIIPEICIICHUE CKOPOCTH CKOIbKCHUS

V =~ 4.5><10—4n13 T2 , M/CeK

CK
I'7I€ pa3MEPHOCTH nl - MI/IH_l, a T2 - Hm.
7.8.3. BeiOop MaTepuanoB Juisi U3TOTOBJIEHUS YEepPBsKa U Kojeca
Yepssk — cm.m. 5.7.1.

Koneco — MaTepuan BBIOUpAeTCsl B 3aBUCUMOCTH OT MOJIYYEHHON CKOPOCTH
CKOJIB)KCHHSI:

- €CJIn VCK: 5...25 m/cex — BEICOKOOJIOBSIHUCTBIC U OJIOBSIHUCTHIC 6p0H31>I

tuna bpO10®1, bpO10H1D1;
- eClIn Vc1<< 5 M/cex — 0e30I0BSHUCThIE OPOH3BI, HAIIPUMED, ATFOMUHUEBO-

xkenesuctoie Tuna bpA9XK4, bpA9XK3JI, a Takxke natyHu, Hapumep,
JI23A6K3Mu2;

- €CIn VCKS 2 m/cex — cepbiii uyryn CH 15, CU32, ero e UCIoab3yIOT IpH

MIPOCKTUPOBAHUH MEXAHU3MOB C PYYHBIM ITPHUBOIOM.
7.8.4. Onpenenenue qOMyCKaeMbIX HAMPSHKECHUH

7.8.4.1.Pacu€Tpl HA KOHTAKTHYIO BBIHOCJIIMBOCTh U MPOYHOCTH
B cnydae nmpuMeHeHus 0JIOBIHUCTBIX OPOH3

lGHJ:ColGHJOKHL'

3nech CU - KOO PUITUEHT, YUYUTHIBAIOIINN CKOPOCTh CKOJIbXKEHUS, TPUHUMA-

eTCsI 10 Ta0JIMIIE B 3aBUCUMOCTH OT CKOPOCTH CKOJIBKCHHSI, BO3MOYKHBIC 3HAUCHUS
oT Co: 1.33 npu VCK: Im/cexk, no CUZ 0.8 ipu VCKZ 8 M/cex;

|_G H JO' nomyckaemoe Hanpspkerue mpa N 0= 107 uuknos;
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I_G HJO = (0.85. : .0.9)6 5 AL UM (OBAHHBIX U MOJUPOBAHHBIX YEPBIKOB C

TBEPAOCTHIO paboueit moBepxHocTH BUTKOB 45HRC u Gonee;
|_G H JO =0.75c o IpH TBEpAOCTH BHKa yepBsika MeHee 45SHRC.

K gL KOA(PUIIUEHT 10ATOBEYHOCTH
7
K., =8| 0 064<K,, <115
N HL
HE

DaKTHUeCKOE YMCIIO [UKIOB Harpyxenns N ne = My 6On2 Lh ( Lh cm.m.4.13.3).
[Ipu 3ananum pexruMa HarpyKeHus ructorpammoit (cm. 1. 1.4.)
T.. t.
_ 2i\4 Y
HH - Z( T ) '
)" Ly
I1pu 3aaHmK THIIOBOTO PEKMMA SKCILTyaTally |l , ONPENeNIeTcs o TabIu-

1€ CTaH/1apTa.
DaKTHYECKOE YUCIIO IIUKIIOB HArPyKeHHUs JOJDKHO OBITh He Gonmee 25% 10,

[Ipy peBBIIIEHHH STOr0 3HAYEHHs IpUHAMAaIoT N HE = 25%x107.
Jl1st pacuéTa 110 MaKCMMAaJIbHBIM HArpy3KaM IPHMHUMAIOT
|_GH maxJ: 4GT '
B ciaydae mpuMeHeHHs 0e30JI0BIHUCTHIX OPOH3

ou|=lonb-25V,,
OH JO = 300MIIa npu BEpmOCTH paboueii moBepxHOCTH uepsika HRCy> 45,

OH Jo = 250 MIla npu tBEpIOCTH paboueii moBepxHocTH uepBsika HRC; < 45,

J{ns pacuéra no MakCMMaJIbHBIM Harpy3Kam I_G H max J= 20 o

B caydac NIpuMEHCHHA YYT'YHOB
low|=lon L —35V..; |ow |, =175MITa; |6 e |=1.656

OOparuTe BHUMaHHUE: peCcypc Mepeadll YIUTHIBACTCS TOIBKO TSI OJIOBSTHHUC-
ThIX OpoH3. [[71s1 Apyrux mMaTepuaioB OH 3HAYCHUSI HE UMEET.
7.8.4.2. Pacuétbl Ha M3rHOHYIO BBIHOCIUBOCTH M MPOYHOCTD

JIns1 Bcex Matepuaios: |_G FJ: |_G FJO x K FL-

Jl1s1t 1r00BIX OpOH3: lGFJO = 0.25GT +O.08(5B.
JI71d 4yTryHOB: |_GFJ0 = 0'225613 :
KoaddummenT noaropeyHocTu
Nk
Ko =3 055K <15 N, =108, N__=p_60n,L, .
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“F - OIIpEaACIACTCA 1100 1o rucTorpaMme aHaJIOTU4IHO HH

Toivo t
“F =2 (T) o
)’ Ly
nu60o 10 TabJHUIIE CTAHIAPTA, ECIIU HATPYKEHHUE 3a1aéTCSl TUIIOBBIM PEKHUMOM.
JIJIst 9TOTO YKCIIa IIUKIIOB CYHIECTBYIOT OrPaHUYEHHS

10°<N__ <25x107.

FE —
Jliist pacué€ra Mo MakCUMaIbHBIM Harpy3KaM:
I_G Fmax J= 0.8c ,»CCITH KOJIECO H3 0001 OPOH3HI;

- I_G Fmax J= 0.75c g »CCIIH KOJIECO U3 M000r0 YyryHa.

7.8.5. OnpenenieHrne MeKOCEBOT0 PACCTOSHUS
Omnpenensiercs U3 pacuéra Ha KOHTAKTHYIO BEIHOCITHUBOCTD

9'= Kaq(22+1) ZTzKH |
a 3 (qz)Z[GH]Z

Benuuunoii q — 3agaémcs u3 crangaptaoro psga 8, 10, 12.5, 16, 20. O6br4HO
IIpU IPOEKTUPOBaHUK npuHUMaroT 10, 12.5.
3HavyeHue 22 = zlu . Hucno 3ax010B yepBsika Z1 MPUHUMAETCS B 3aBUCUMO-

CTH OT IepeAaTO4YHOro uncia U (cm.tadim.5.1).

[Ipu cranbHOM yepBsike, OpOH30BOM KoJiece, koappuuuenrte [lyaccona
V= 03, yIj€ noabEMa BUHTOBOW JTMHUHU Y 2100, yriie 3aueruieHus o — 200,
yrie oxBata uepssika konecom 20 ~100°, kosddurmente nepexpoitus E¢=~2 n
ko3 dunreHTe KoaeodaHus JITMHBI IMHAN KOHTaKTa K. =0.75 Kod(pbunmeHT
Ka=31.

Ky - koappunmenT Harpy3ku asist pac4€ToB Ha KOHTAKTHYIO BBIHOCIUBOCTD.
MeTonuka ero onpeaeneHus: pacCMOTPEHA HIDKE.

BennuuHy MeX0CeBOro pacCTOSIHUS ONPEAENISIIOT C TOYHOCTBIO A0 COThIX. EE
HE HY>KHO OKPYIJISATh WJIM IPUHUMATh N0 CTaHJIAPTY.

7.8.6. Onpenenenue Moayst

m = 2a

S
q+Z,
[Toy4yeHHY0 BETMYUHY HYKHO OKPYTIUTH 10 OJIMKAUIIEro OOJIBIIIETO CTaH-
JApTHOTO 3Ha4YeHUs (Y YEpBSIUHOU Mepeladyu CBOU Pl CTAHJAPTHBIX MOJyJiei 1,

1.25,1.6, 2,2.5,3.15,4 ...).

7.8.7. YTOUHEeHHE napamMeTpoB Nepeaadn
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[To npunsATOMY CTaHIAPTHOMY 3HAUYEHHIO MOJYJIS ONPENEIIAETCI MEXKOCEBOE
_ My
paccrosiHue a ) (g+z 2) :

Ecnu mpoextupyercs nepenaya 1y U3€aus MacCOBOTO IIPOU3BOJICTBA Ha
npoAaxy (WM rnepeaaya, BXOAUT B U3JENNE, IPEeIHA3HAYCHHOE JJIsl IPOAAKN ), TO
HE00X0IUMO, YTOOBI KaK MOXKHO OOJIbIIIE TapaMETPOB ObLTM CTaHIAPTHBHIMHU.

Wmerorea cranpaptel Ha Ms, (1, Z1, a.

7.8.8. IlpoBepka 3y0a Ha KOHTAKTHYIO BBIHOCIIMBOCTh
BrimomnasieTcst mo hopMyiie a1 pacuéra nepeaadr Ha KOHTaKTHYIO BEIHOCITH-

BOCTH (CM.11.5.8.5), pelieHHoil OTHOCUTENIBHO O q B 51 BeIpaXkeHus mojcTaB-

JISIFOTCS] YTOUHEHHBIC 3HAUCHUS.

JlommyckaeTcst Helorpy3Ka nepejiadu o KOHTAKTHBIM HaNpPsHKEHUAM Ha
15...20% wunu npeBbilieHre (HaKTUIECKUM HaIpsKEHUEM JIOITyCKaeMoro He 0oliee
yem Ha 5%. [Ipu 6ONbIINX OTKIIOHEHUSX CIEAYeT BHIOPATh Ipyrue MaTepralibl JJis
YEPBSIYHOU MMAPhI TNOO U3MEHUTH MEKOCEBOE PACCTOSHUE M TIOBTOPUTH PACUET.

7.8.9. IIpoBepka 3yba KoJjieca Ha U3THOHYIO BEIHOCIUBOCTH

[ToncranoBka B popMyiy JiJisi MPOBEPKHU KOCO3YOBIX KOJIEC HA U3TMOHYIO BbI-
HOCJIUBOCTb MONPABOYHBIX KO3P(PUIUEHTOB, YUUTHIBAIOIIUX OCOOCHHOCTH PaOOTHI
YEpBSYHOU Mepeaadn, IPUBOAUT K BBIPAKEHUIO

1.66T, YK cos
G, = 2 TERELOSY [GF]'
d,d,m
Koaddunment hopmel 3yda YF OTpEICIISIETCS. aHAJIOTMYHO KOCO3YObIM Tie-
Z
perayaM 1o NPUBEIECHHOMY YHCITY 3yObeB Zv = 723 o TabJymile A yep-
COS " vy

BSIYHBIX KOJIEC.

K - koadhpurmenT Harpy3ku Jij1st pacu€ToB Ha U3THOHYIO BBIHOCITHUBOCTD.
MeTonuka ero onpeaeneHus: pacCMOTpPEHa HIDKE.

OcTtanbHbIC TapaMeTPhl MOHSATHBI U3 MPEIBIAYIIETO U3I0KECHHUS.

7.8.10. IIpoBepka paboTocrocoOHOCTH 3yObeB Ha KOHTAKTHYIO MPOYHOCTH
IIPU MaKCUMAJIbHBIX Harpy3Kax

[IpoBepka BBINOJIHIETCS MO BBIPAXKEHUIO, MOJydeHHOMY B 11.4.9.2. [Ipu omnpe-
JIEJICHUH IEUCTBYIOIINX KOHTAKTHBIX HAMPSYKEHUN UCIIONIb3YETCs BBIPAXKEHUE IS
IPOBEPOYHOT0 pacyéTa Ha KOHTAKTHYIO BEIHOCIUBOCTD

7.8.11.ITpoBepka paboTOCIIOCOOHOCTH 3yOhEB HA U3TUOHYIO MPOYHOCTh
IPU MaKCUMAJIbHBIX Harpy3Kax
[TpoBepka BBIMOJIHSIETCS IO BEIPAXKEHUIO, MOTydeHHOMY B 1m.4.10.2.
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7.8.12.0npenenenue cui, JEUCTBYIOIIUX B 3aLEIJIEHUN
[To BeIpakeHUsIM paznena 5.5 onpeAesnstoTCs COCTABISIONINE YCUIIHS B3aMO-
neiicTBUs 3yObeB U UX HaIlpaBIICHHE.

7.8.13. KoHcTpyrnpoBaHue 3J1eMEHTOB IIepeaaun

Ha sckuze dyepBsika U 4epBSIUHOTO KOJieca MPOCTABISIOTCS BCE MOTYyYEHHbIE
reOMETPUYECKUE Pa3Mephl, U 3aMOJIHAETCSA CTaHIapTHAs Ta0auIa I Hape3Ku
BUTKOB 1 3yObeB.

7.8.14. PacuéTt Ha )KECTKOCTh YepPBSIKa
B npouecce paboThl, BCieACTBHE OOJIBIIOTO PACCTOSIHUS MEK]ly OTIOpAMH Ba-

na uepssika, nporu6 ero y (puc.7.12) moxer

JOCTUraTh OoJbiuX 3HaYeHui. [TloaTomy
o BBITIOJTHSIETCSI IPOBEPKA
> — < OJIHSIETC F\I))ogep
f y= " <ly
' 48E N, ©F
{ 1lf1
-
2 2
e R= Ft +Fr , TO €CTh YUUTBI-
Puc. 7.12. IIporu6 ueppsika BAIOTCS TOJBKO TE€ COCTABJISIFOIINE YCUIIUS

B3aMMO/ICHCTBUSI BUTKA YEPBSKA U 3y0a KO-
Jeca, KOTOpbI€ CO3ar0T MPOTHO B TUIOCKOCTH, MEPICHANKYISIPHON OCH €ro Bpa-
IICHMUS,

E1 - MOZLyJIb YIIPYTOCTH MaTepuaja 4epBsKa;

4
nd;
|.. =" - MomenT unepuyn ueppsika;

f1
64
[yJ: (0.005. . .0.0l)ms - ToTTycKaeMasi BeJTMYrHa Tporuoa.

7.8.15. TemnoBoil pacy€T 4epBAYHOTO PEYKTOPA

Tak Kak BUTOK U€pBsIKa CKOJIB3UT IO 3y0y KoJjeca, OsBIsIEeTCS TpeHHUE, a 3Ha-
YUT HArpeB AJIEMEHTOB MEPEIAUYN U OT HUX — HarpeB MacCIsIHOW BaHHBI. B pe3yiib-
TaTe pa3OpbI3TUBAHUS MACJIO OMBIBAET CTEHKU PEAYKTOpPA U Yepe3 HUX TEIUIO Tie-
penacTcs B OKPYKaKOILIYIO Cpeny.

KosimuecTBo BbIACISIEMOrO TEIIA

W_ =N, (-1)L0% Br.

Bb)

3neck N1- MommHoOCTS Ha Baity uepBsika, KBT.
KommnuecTBO oT1aBaeMoOro TeInia

W =K ([t|-t)AQ+y) Br

31ech:
- KT =10...17 Br/(M? rpan)- ko3ddunrenT Tennonepesaun ot Kopiyca
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pPEAYKTOpa B OKPYKAIOILYIO CPENY;
- |_tJ=6O ... 70°C — nomyckaemas TemmepaTypa Macia B PEIyKTOPE;

- 1 o~ Temmepatypa OKpYalolLlel cpeibl; J0KHA ObITh YKa3aHa B 3a/IaHUU

Ha IIPOCKTUPOBAHHUC IIPUBOAA, 0OBIYHO to = 15 . 20 OC;

- A — mmomae MoBEpXHOCTH OXNAXKIEHUS KOPITyca pexyKTopa 0e3 yduéTa
TUIOIIAM €T0 JAHA, M2;

-y =0.2...0.3— koadpduument, yuursiparomii yBeaeHue TEMI00T-
Jlaud Yepe3 OCHOBAHKE KOPITyca MPU YCTAaHOBKE PEIYKTOpPA HA METANTMYECKYIO
pamy WU TUTUTY.

Inomans MoBepXHOCTH A MOXHO
OPUEHTUPOBOYHO ONPENEIUTH MO KOM-
noHoBke nepenauu (puc.7.13). dns

3TOTO MOCTPOUTH O TAHHBIM pacuéra
Q YEPBAYHYIO MEPEIady B IBYX IIPOCK-
nusax. OTcTymnas oT JIMHUM JieTanei me-
penauu 1o 30...50 MM (Ha pucyHKe
5.13 3TH TONIOJTHUTENBHBIE PACCTOSHUA
MOMEUYEHbI KPECTUKAMHU ), TOCTPOUTH
IPSAMOYTOJIBHBIN NTapajulesIenunes] 1

3aMEepUTh MOIyYEHHBbIE pa3mepsl A, B,

'KJ C. Ilo 3TuM pa3mepamM BBIYUCISIETCS
IJIOIA/1b TOBEPXHOCTU OXJIKICHUS.

JIOJ5KHO BBITIOJHSATHCS YCIIOBUE
TEeryIoBoro OanaHca

BBI][ orn’
OTcrona HaxoauTCs JINOO HE0O0XO0-

Puc.7.13. Onpenenenrie BEAUYMHBl  AUMas IOBEPXHOCTh OXJIAXKICHHUS, JIH-
MOBEPXHOCTH OXJaXKICHUS 00 TeMIiepaTypa Macia B KapTepe pe-

JTYKTOpA.

Ecnu ycnoBue TemioBoro 6anaHca He BBIOJIHSIETCS, TO IPelyCMaTpUBAETCs
OTBO/JI AOMIOJIHUTENBHOTO Teria. CrocoObl 0TBOAA TEIJIa MOTYT ObITh Pa3IMYHBIMU
B 3aBUCMMOCTH OT BEJTMYMHBI €ro n30bITKa. [Ipyn HEOOIbII0# pa3HUIE MEXTY BbI-
JeJIsieMbIM TEIJIOM 1 OTJaBaeMbIM BO3MOXKHO opeOpenue. Hanpapnenue péodep
IIPU €CTECTBEHHON BEHTWIISILIMY — BEPTUKAJIBbHOE, YTOOBI HArpeThIi BO3AYX JIBU-
rajica BBepX. [Ipu 3TOM yBennMUnBaeTCs TOJBKO MMOBEPXHOCTh OXJaxaeHus. [lpu
HCKYCCTBEHHOM OXJIaKJICHUH pEOpa pacroaratoTcsi BIOJIb OTOKA BO3AyXa OT
BEHTUWJISITOPA, KPhUIbYAaTKa KOTOPOTrO HAaCa)KMBAETCsl HAa ObICTPOXOHBIN Basl (Yarie
BCEro — BaJl 4epBska). [Ipn 3ToM yBenImuuBaeTcs He TOJIBKO MIOBEPXHOCTh OXJIa-
KJCHUA, HO U KO3 UIUEHT Terionepenayn. B aTtom ciyyae ero npuHUMAarOT

0

KT =20...30 Br/(M? rpan). Ilpu pacuérax B 000HX CIydasix B TOBEPXHOCTH

oxJiaxaeHus BKIo4aroT 50% moBepxXHOCTH pEOEp.
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JI1s1 0TBO/IA 3HAYMTEIBHOIO KOJIMYECTBA TEIIA IPUMEHSIOT OXJIAKICHHUE
MacJISTHOM BaHHBI (B HE€ BBOJISIT 3MEEBUKH C MPOTOYHOM XOJI0THOM BOJION) MK
MIPUMEHSIIOT IUPKYJIALMOHHBIE CUCTEMBI CMa3KH CO CIIELUATbHBIMU XOJOANIbHU-
KaMH JiJ1sl Macia. B aTux cucremax macio 3a0upaeTcsi HacOCOM U3 KapTepa, Ipo-
TOHSIETCA YEPE3 XOJOIUIBHUK U MOAAETCS 3TUM K€ HACOCOM B 30HY 3alleIuieHus. B
stom ciydae K;=100...200B1/(Mm? rpan).

7.9.KonaddunreHT Harpy3Ku mpH pacuérax YepBsSYHBIX Nepeiay

Koadoutmentst Harpy3ku Ky u Kr BBoasiTCs B pacuérHbie popmybl ass
TOTO, YTOOBI YUYECTh JTOTOJHUTEIBHYIO HATPY3KY, NOSBISIONIYIOCA B IIepeaaye
BCJIE/ICTBHE MOTPEIIHOCTEN N3TOTOBJICHUS U JieopMaIuii 1eTaiei.

J1i 4epBSIUHBIX Tiepead MpUOIMKEHHO IPUHUMAIOT

Ku=Kg= KB x Ky,
rie Kg — k03¢ puimenT KoHIEeHTpalul Harpy3Ky;
Kv - koapduiuenT nuHaMudeckoit Harpy3Ku.

[TockosbKy BUTOK U€pBsIKa CKOJIB3UT 110 3y0y KoJieca, TMHaMUYecKasi Harpys3-
Ka B YEPBAYHBIX IIepeadax HeBenauka. [Ipy 1ocTaTouHO BBICOKOW TOYHOCTH U3r0-
toBieHus npuHuMaroT Ky = 1 npu Ve <3 m/cex u Ky=1...1.3 npu V> 3 m/cex.

[Tpu nocTossHHOM Harpy3ke ko3 PUIMEeHT KoHIeHTpauu Harpy3ku Kg =1, a
IIPU IIEPEMEHHOMN OIIPENEAETCA 110 BBIPAKEHUIO

K, =1+(z,/0)*(1-X),

rae ® - kosdunmentT nedopmany yepBsIKa;
X — KO3 PUITMEHT, YIUTHIBAIONIUN XapaKTep U3MEHEHUS HAarpy3KH: Ipu
HeGobIHX KoneGannsax Harpysku X <~ (0.6, npu 3Hauntensrbx - X < 0.3,

Koadduunent nedopmannn yepssika 3aBucut ot (| u Z1, u3meHsercs B 1ua-
naszone 27...168, npuHuMaeTcs 1o TadiauIe.
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