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«Pacuer mMWIMHAPUYECKUX 3yOUaThIX IepeJad Ha MPOYHOCTH» ydeOHOe MOocoOHe o
JUCUMIUIMHE  «/leTamm  MamMH ¥ OCHOBBI  KOHCTPYMpPOBaHHUS» Ui CTY/AEHTOB

MalllMHOCTPOHUTCIILHBIX CHGHI/IaJII)HOCTef/'I.

Hacrosiiee yue6HOE mocodue uMeeT Ielbio JaTh CTY/IeHTaM He0OX0AUMbIE CBEACHUS IS
OCBOEHHUSI METOAMKHU pacuera 3youatsix nepenad no 'OCT 21354-87. Ono sBisgercs nocoOuem
IIpY KypPCOBOM MPOEKTUPOBAHUH M0 JUCHUILIMHE «/leTanu MamuvH U OCHOBBI KOHCTPYHPOBAHMS
U APYruM NpoQUINPYIOMIMM TUCHUIUIMHAM, a TaKKE€ MOXKETT HCIHOJIb30BAaThCS IPU BHINOJHEHUH
TUIUIOMHBIX MpPOEKTOB. B mpuiokeHWu [aH OpUMeEp BBIMOJHEHUS pacueTHO-TpapuuecKon

paboTEHL.

Pa3mepHocTh BeJIMYUH
Bo Bcex pacuerax mpHuHsITa pa3MEpHOCTD:
pa3Mepsl — MM;
cunel — H;
MOMEHTHI — H.M;
HanpspkeHus — MIla;
CKOPOCTh — M/C;
YaCcTOTa BPALLCHHS — MUH - (06/MHH).
HNupekcanusa:
1 — BenM4KMHA, OTHOCSIIASICS K IIECTEPHE;
2 — BeIMYMHA, OTHOCAIIASCS K KOJIECY;
H — BenuunHbBI pu pacyeTe Ha KOHTAKTHBIE HATIPSDKEHUS;
F — BeMuuHBI IpHU pacuere Ha U3TUO;
b — ObicTpOoXOAHAS CTYIIECHB;

T — TuxoxoaHas CTYIICHb.
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1. UCXOJHBIE JAHHBIE /151 PACUETA

T, - MomeHT Ha Baiy mectepHu, H.m;
T, - momenr Ha Baiy Koneca, H.m;

-1.
N, - 9acToTa BpaIllCHKS BaJla IICCTCPHU, MUH

-1.
N, - 4acToTa BpalIeHUs Baa Koueca, MUH
U - nepesaToyHoe YMCIIO 3y0uaToli nepeaayn;
L}, - cpox ciyx06bl B yacax;

UKJIOTPaMMa Harpy>KeHUsI WJIM TUTIOBOYM PEKUM HarpyKEHUS,
cxeMma peryKTopa.

2. MPOEKTUPOBOYHBINA PACUET IO KOHTAKTHBIM HAMNTPSI)KEHUSIM

2.1. BpiOop MaTepuajia 3y04aThIX KOJEC M HX TEPMOOOPAOOTKH

Marepuan koJjiec ¥ BUJI TEPMOOOPAOOTKH BHIOMPAIOT B 3aBUCHMOCTH OT TPEOOBAHUH K
rabapuTam rnepeaayu U TEXHOJIOTUH U3TOTOBJICHUSI.

[IpenMyIIecCTBEHHO MPUMEHSIOT, CTAIM C YIMPOYHEHHOW pabodeil TOBEPXHOCTHIO 3yOBheB.
[Ipu oOTCyTCTBHMM JKECTKMX TpeOOBaHWUW K pa3MepaM M MajOl MOIIHOCTH HCIIOJIb3YIOT
yIIydllIeHHbIE WM HOPMAaJM30BaHHbIE CTAJIH.

B mnepemauax ¢ ynydiieHHBIMH KoJiecaMU TBEPIOCTb ILECTEPHU CIEAYeT JeiaTh BBILIE

TBEPJIOCTH KoJeca u3-3a Gobiieil wactoThl eé marpywenus H; = H, +(25...30)HB. 210

JOCTUTAaeTCsT BBIOOPOM CTaliell pa3HbIX MapoOK WM pa3liiylMeM B TepMOOOpaOOTKE MpU OJHOM

MapKe CTaju.

[Ipu konecax ¢ MOBEPXHOCTHBIM YIIPOUYHEHUEM TBEPAOCTh MOBEPXHOCTEN 3yObEB IIECTEPHU
U KoJieca JeNaroT OJAMHAKOBOW. [IpUMEHSIOT Takke KOMOMHAIMIO IIECTEPHHU C TIOBEPXHOCTHBIM
yIPOYHEHHEM 3yObeB U YAyUYIICHHBIM KOJiecoM. BpiOOp Mapku cTamu mpou3BOAUTCS MO Tad. 1.

Ha YCPTECIKE KOJICCa (I_HCCTepHI/I) B TCXHHMYCCKHX Tpe6OBaHI/I$[X HAOJIKHBI YKa3bIBATbHCA

*
IpEJIENbl JOTyCTUMOTO Kosiebanus Teepaocty u3 pacyera £ 15HB  equnun ot pacuernoi.
Hpumep. Ecau pacuemnas meepoocms H =300HB, na uepmesce cmassm meepoocme

285...315HB.
Hpumeuanue. * Coomnowenue mexcoy meepoocmamu HRC ,HB u HV onpeoensiom no

npunodcenuro 1.
2. 2. Bb10Op TOYHOCTH M3TrOTOBJICHHSA KOJIeC
CreneHb TOYHOCTH KOJIEC MO IUIABHOCTH M KOHTAKTy Ha3HAyaloT Mo Tabj. 2 B 3aBUCUMOCTH

OT 0KUJAEMOM OKPYKHOM CKOPOCTH B 3alICTNIEHUU OBICTPOXOHOM Mapbl peAyKTOpa.



Mapxku craneii, npeesbl BBIHOCIUBOCTH O H [im » O'g lim > TPOYHOCTH [O']H max » algSt 1 K03 QHUIMEHTBI S,: ,Yg ,Yd

Tabmuma 1
Tepmuueckas TBepaOCTH CHlim: I.O']H max O'g - GgSt Sg.| Ygi | Ya,
06paboTka IToBepxHOCTH cepre- Mapka craei MII MII ’ ’
BUHLL a a MIla MIla
Hopwmanuzamus u 180...350HB 40, 45, 40X,40XH, 2-HB 1,75-HB 6,5-HB 1,10 | 1,3
yIydlIeHHe 40XDA,40XH2MA +70
OO0ObeMHas 3aKajiKa 45.. 55HRC 40X,40XH,40XH2MA 580 2500 09 |11
40XDA 2.8- or 2250
CkBo3Has 3aKajiaka 40X, 35XM, 480 2250 1,7
npu Harpese TBY 48..55HRC 1,35
40XH, 40XH2MA 17- HRC 580 2500 1,0
Saxaca TBUno | 48,58 HRC | 25..35 | 40X, 35XM, +200 580 1800
KOHTYpY C OXBa- HRC 1,1
TOM BITA/IUHbI 40XH, 40XH2MA 680 2200
[HemenTarus ¢ 52..63 HRC 18XI'T, 30XI'T, 820 2000 1,1
aBTOMATUYECKUM 20X 1,55 | 0,75
peryjiupoBaHuemM 2OXH, 20XH2M, 44 . HRC
mpoecca I?iIOF'e'(':45 20XH3A, 12XH3A 23-HRC 950 2800 1,05
IlemeHnTanus 56..63 HRC Bcex mapok 800 2000
165 08 | 1,2
Hurpouemenrarus | 57...63 HRC 25XTI'T, 30XTI'T, 750 2200 0,75] 1,1
25XTM 1000 2500 | 12 [07 | 1.0
— ~1 HRC 1050 * cpoy | 1800 | 17 | - | 1,0
550...750HV 40X, 40XDA 3HV | 12HRC

Lpumeuanue. Haubonee npumensiemvie Mapku cmanei 8 aBmompaxmopoCcmpoeHuy NOOYEPKHYnbl.
* Coomnowenue mexncoy meepoocmamu HRC ,HB u HV onpeoensiom no puc.1 npunoxcenus.
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.3
V ~ nl—‘/ﬁ M/C, (1)
2000

rae Ny - 4acToTa BpAILEHHs LIECTEPHH; |4 - BPALAIO[Mi MOMEHT Ha BaJly IICCTEPHH.

PGKOMGHILYGMI)IG CTCIICHHU TOYHOCTH

Tabauna 2
Jist 3y64aThix Kojiec Crenens Tounoctn mpu ckopocti V' B M/c
V<2 | 2<V<4 | 4<V <6 | 6<V <10 |10<V <16
PSIMO3YOBIX 8(9) 8 7 6 -
KOCO3YObIX M meBpoHHBIX | 8 (9) 8 (9) 8 7 6

ngumeuanue. B cxobxrax YKA3aHbl Oonycmwwble cmenenu MmoYHOCmU 0I5l MAA0OMEEH CMBEHHbLX

PeOyKmopos.

2. 3. Bo10op k03¢ GuIHEeHTAa OTHOCUTEIbHOM IUPUHBI 3y04aTOr0 BeHLa
Koaddunment oTHOocHTENbHON HIMPUHBI 3y04aTOro BeHI]a PEKOMEHIYIOT BbIOHMpaTh B
npejenax, yka3aHHbIX B Ta01. 3.

Koaddumment oTHOCHTENEHOM MIMPUHBI 3y0UaTOTO BEHIIA

Tabmumna 3
[Ipu cTenenn TOUHOCTH 5,6 7 8 9,10
bW pu H2<350HB 1,5...2 1...1,5 0,75...1 0,75
Yod = d, npn H, >40HRC 1...1,5 0,7...1 0,5...0,7 0,5

bonpmue 3HaueHUA JJIA KOCOSY6BIX KOJIEC IIpU CHUMMCTPHUYHOM pPaCIIOJIOXKCHHKU OTHOCUTCIIBHO

OMOp M MOCTOSIHHOM Harpyske, korjga oOecrieunBaercsi 0ojiee paBHOMEPHOE pacIpeliesieHne

HArpy3Ky I10 LIMPHHE KOJIEC U BO3MOXKHA pupaboTka. [t kopobok nepexad Wpy =0,15..04.
IIpy KOHCOJILHOM PACIIONOXKEHUH XOTs Obl 0ziHOTO M3 Kosee Wig =0,5...0,8. Jins otkpsiTeix

nepenay YWy =(10..12)/ z;.

2.4. KoappuunenT, ydnThIBAIOIIMI HEPABHOMEPHOCTh pacnpe/ie/ieHusl HArpy3KH Mo JJIMHe

KOHTAKTHBIX JIMHUIA
Koadduument Ky, [ - OTPEJIEIAIOT 10 PHC. 1 B 3aBHCHMOCTH OT TBEPIOCTH MOBEPXHOCTH
3yObeB, KO3 PUIMEHTa OTHOCUTEIBHOM IMMPUHEI 3y0UaToro BeHUa YWy y U PacloIoKeHHs KOJIeC
OTHOCHTEIIBHO OTIOP BaJIOB.
[pu yrounennom pacuére Ky p Haxonar o FOCT 21354-87 ¢ yuérom ynpyroi JHHHH

BaJjia, 3a30pOB B IOJUIUITHUKAX U JKECTKOCTEH 3y6LCB.
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2.5. lonyckaeMble KOHTAKTHbIE HATIPSKEHUS MPU pacyeTe HA CONMPOTUBJICHHE YCTAJIOCTH

OmnpenessroT pa3aeiabHO s MIECTEPHH U Kojieca 1o hopmyiie
Oy lim * N
[0]H=—‘ZR'ZV‘ZX- (2)

Ipumeuanue. Ilpu npoexmupoéounom pacueme nepeoay 00WeE20 HAZHAYEHUS NPUHUMATOM
Zn-Zy-Zy=09.

3a pacyeTHOE JOMYCKAEMOE KOHTAKTHOE HANPHKEHHE IPHHUMAIOT COOTBETCTBEHHO
MEHBLIEE U3 JIBYX:
JUISL TIPAMO3YOBIX Mepeay [O']H 1 W [O']H 2
JUISL KOCO3YOBIX M IIEBPOHHBIX MEpead

[o] =045-(o)us +[o]2) . waw [0y =1,25- [0 ] min- (3)

2.5.1. Ilpenen KOHTaKTHOH BBIHOCIMBOCTH O |im HaXomAT mo ¢opmynam - tabdn.l. Ilpu
stom pacuer Benyr no cpemneii tBeppoctn HB wmn HRC. Ina ynmyumennsix komec B
ykazaaHoMm B Tabmuie unteppane tepaoctu  (180...350 )HB B zaBucumoctu ot Tpebyembix

Ta6apI/ITOB AJId pacdyeTa MOXKCET OBITH B3sITa JTH00As TBECPAOCTh.
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2.5.2. KoahdunueHT 3amaca mpoYHOCTH: ISl KOJIEC YITYYIICHHBIX U 00hEMHO-3aKAJICHHBIX

Sy =11(1,25); nna xonec ¢ nosepxHoctHbiM ynpounennem Sy =1,2(1,35). 3nauenus B

CKOOKax - i1l 0c000 OTBETCTBEHHBIX Tepe/ad.

2.5.3. KoadpdurumeHTs! JOITOBEYHOCTH

HpI/I NHESNHG’ ZN1=6 NHG, (4)
N He
Nhe

a Impu NHE > NHG - ZN2 =20 20,75 (43)
N e

Jl1st KOJIeC yiTyqlIeHHBIX 1 00beMHO-3aKaleHHblX Z ) < 2,0; ¢ OBEPXHOCTHBIM YIPOYHEHHEM
Zy £18.
2.5.3.1. ba3oBoe uncno muKiIoB Mo Gopmyse

Ny =30- HB?* = 340- HRC**® +8.10° <120-10°. (5)

2.5.3.2. CyMMapHble YKclia IUKIOB Harpy)KeHHUs 3a IepUol CIIyKObI 11 mectepan N 1

u xoieca N 5, onpenemnsrores:
IpHU MIEpEeMEHHO YacTOTe BpalleHHUs
Ny=60-n;-(Xn;-t)-0-1; (6)
IPHU MOCTOSHHOM YacTOTE BPAIIEHHUS

Ny=60-n,,-n-t.-0-1, (6a) wm Nyz=60-n,, -n-L,. (66)
3meck Ny, - YMCIIO 3AUEMIICHHH OJIHOM CTOPOHBI 3y6a 3a O/IMH 0GOPOT IIecTepHU Wi Kosieca; {;

- BpemMmsi pa6OTbI Ha CKOPOCTHOM pPCKHME ni Ha MNPOTAKCHHUU CYTOK, B HacCaX; N - yacrorta

BpAlLIEHUs PaCCMAaTPUBAEMOrO 3y0UaToro koijeca; 0 - 4ucio pabo4ux AHEH B rofmy; JI - CPOK
ciyxObl Iiepenaun, B rogax; t, - Bpems paGoThl Ha IPOTSHKEHUH CYTOK, B yacax; Ly =1.-0-71
- pecypc paboThI Iepeaauu B 4acax.

[pumeuanue. Eciu 0n1a wecmepHu u Kojeca nm =1, mo NZZ = NZ‘l /U, 20e U -

nepeoamoyHoe 4ucio nepeoayi.
2.5.3.3.Koappurment pexxuma paboTsl
IIpu 3agaHHOM LUKIOrpaMMe HArpy)KeHus M Pa3IMYHON 4acTOTe BpallleHHs Ha KaKIOu

CTYNEHHU HarpyxeHust Ko3huiumeHT pexxuma padboTsl HaXOIAT 1o popmysie

Nt (T /Ty )
ﬂH =ﬂ3=Z | Iz(nlt max) ’ (7)
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npu N = const
t (T
Py =p3=X_" T—I : (72)
tZ max
rae Ny, t;, T, - acrora Bpamenus, Bpems paGoThl M BpalmaromKii MOMEHT Ha | — I CTyNeHH

HArpyXCHUS; Tmax - HauOOJBIINN JJTUTEIHHO JEHCTBYIONIUNA MOMEHT, JJIUTEILHOCTh JIEHCTBUS
xotoporo 3a cpok cayx6bl He menee 0,03- N g umknos; t; /ty - ornocurensnoe Bpems
paGoThl Ha | — @I crynenu Harpyxenus; ty - cymmapHOe Bpems paboThI.

MowmeHnTsl, aeiictByromue 3a cpok ciyx0st Meree 0,03+ Ny mmkios, npu pacuere Ha

COIIPOTHUBJICHUEC YCTAJIOCTHU HE YUYHUTBHIBAIOTCS.

Ecnmu nmkiorpamMmma HarpyXeHHsI COOTBETCTBYET THIIOBOMY PEXKHMY HArpyXeHHS, TO
KO3(QQUIMEHT Ly OEpyT COTTACHO MPUIIOKEHUIO 2.
2.5.3.4. DKBUBaJIEHTHBIE YHCIIA [IUKJIOB 33 CPOK CITYKObI
Npe =Nz - 43 (8)
pumeyanue. Ecnu Ons wiecmephu u koneca N,y = 1, mo Nyygy =Npygq /UL

2.5.4. KoaddurueHT, yauThIBAIOMNWA BIUSHAE UCXOAHOW MIEPOXOBATOCTH MOBEPXHOCTEH

3yObeB Z R NPHHAMAIOT:

[11epoX0BaTOCTh, MKM R, =1,25..0,63 R,=25..1,25 R, =40..10
Zn 10 0,95 0,9
2.5.5. KoadpuimenT, yauThiBarOImMii BIMSHIE OKPYKHOI ckopoct Zy - 10 puc.2.
2.5.6. Kooduument, yuntoiarowmii pasmepsl 3ybuaroro koneca Zy - 10 puc.3, B
3aBucuMocTH oT auamerpa 0  komeca.

2.6. OnpenesieHue pa3MepoB 3y04aToii mapsbl

2.6.1. HauanpHbIi AuaMeTp mecTepHu o Gopmyre

T, Ky uzxl
g T2 ©)
Y '[G]H u

rae Ky =770 - mns npsmosy6eix 1 Ky =675 - 1151 k0co3yObIx 1 IeBPOHHBIX Kosec; 1o -

dW].:Kd *3

HauOOJIBIINK MOMEHT Ha KOJIECE, JUIMTENBHOCTh JEHCTBHA KOTOPOTO 3a CPOK CIIY:KOBbI HE MeHee
50000 uuKIOB; Wy HasHagaroT cormacHo m. 2.3.; Ky g - 1o 1. 2.4. Onpeznenenue [O']H 1o IL.

2.5.

3HaK «+» COOTBETCTBYET BHEIIHEMY 3aLICTNICHUIO KOJIEC, «-» - BHYTPEHHEMY.



10

Kos¢pumenr Zy, Koapduiment Z y
Z. 120
1,12 gy ’ T
%7?}/
1,04 SNARRRN: -
/| 0,9
1,08 Yy
/
1,00 /

0,8
4 6 8 10121416 18V, m/c 200 400 600 800 (,, yp
Puc. 2 Puc. 3

2.6.2. Ilo HailieHHOMY TUAMETPY dwl OTPENEIISIOT:
pacuernyio mmupuny koec DL =y -d g (10)

pacu. _ dwl'(u+1)
dy —#

KOTOPOE€ OKPYIJISIOT 10 Tabi. 4 1o cranmapTHOro. Ps 1 ciexyeTr npenmnoyuTaTs psay 2.

pacyeTHOE MEXKOCEBOE PACCTOSIHUE : (11)

ngwvzelmﬂue. B obocnosanmbix CyHasAx meosncocesoe paccmosHue moorcem Obimb  He

CMaHOapmHuIM.
CTaHI[apTHBIe MCIKOCCBBIC pACCTOSAHUA aW B MM
Tabmnuua 4
Psnl | 40 | 50 [ 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500
Psiz 2 - | - | 71 [ 90 | 112 | 140 [ 180 | 225 | 280 | 355 | 450
B cJIydac CymeCTBECHHOI'O U3SMCHCHUA aw KOPPECKTHUPYIOT HIMPUHY KOJIECA
pacu.
bmpeé.szacu.- aW_ . (12)
w w aW

lupuna xoneca D, = b\,':,'p eﬁ'; mupuna mectepuu D1 =0, +(5...8) mm. C oxpyrienuem

A0 [ICJIoro yucia.

2.6.3. OnpeneneHne reoOMeTpUH 3aLEeTIIICHUS
2.6.3.1. Ilpu KoJecax ¢ TBEPAOCTHIO IOBEPXHOCTH 3yObeB Koneca HB, < 350
3anatorcst mo Tabn. 5 moxmynem B mpenenax: M=~ (0,01..0,02)-a, =215 mm. Ipu

OoJblIei TBEPOCTH 3yObEB LIECTEPHHU - 110 BEpXHEMY Ipeneny. s CHIOBBIX Mepeaay ciaeayer

Opatb Monyab He MeHee 1,5 M. Psa 1 cienyet npennmouuTats pany 2.
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Moaymu M B mMm 1o cragaapty 'OCT 9563-80

Tabmuna 5
Psan 1 15 2 2,5 3 4 5 6 8 10
Psan 2 1.75 2,25 2,75 3,5 45 55 7 9 11

3a/1a10TCs1 OPMEHTUPOBOYHO YIIIOM HAKIIOHA 3yObeB Jf3 1 miist KOCO3yOBIX KOJIEC PELYKTOPOB

B mpexenax 8°...20°, mwis koco3yosix komec kopo6ok mepemay - 20°...30?, wis meBpoHHBIX -

25°..40°.
Ompenensror uncna 3y0beB Z; U Zp
2-a,,-Cos
Zl = " ﬂ ) (13)
m-(uzxl)

[TomydeHHbIC 3HAYECHUS OKPYIIISIOT A0 ENbIX YUCEIT.
Ipumeuanue. Ecnu wucno 3ybves 7y <17, mo credyem evinonnumo nposepky na 603moxcnocme
noopesanus 3yoa no gpopmyne (15).
2 2
Zmin = 2-(cos B 19°a, +1)- cos . (15)

30ece @, = 20° - yeon 3ayenienus.

2.6.3.2. Tlpm «Koylece W 1MIeCTEpPHE C YOPOYHEHHOW TIOBEPXHOCTHIO 3YObEB

(H >45HRC)

s YCJ'IOBI/Iﬁ PAaBHOIIPOYHOCTH II0 KOHTAKTHBIM HAIIPSKCHUAM H I/ISFI/I6y OIIpCACIIAOT

HauOoJbIIee JO0IIYCTUMOC€ ITPOU3BEACHHUEC

(2v1°Yes Jnax = A+10°- G IIES!

[oh v

rae 7y q- OSKBUBAJIECHTHOE YHUCIO 3YyObEB IIECTEPHH; YFS' KOA(POUIUEHT, YUUTHIBAIOIIHMA

(16)

¢dopmyiy 3yObeB M KOHLIEHTPALIUIO HAPSHKEHUH.
[Ipu 3TOM nomyckaeMoe HampshKeHHe M3rnda ycTaHaBIMBArOT MO M. 2.5. Jlns mpsMo3yObIx

xonec A =190, kocosy6rix n mesponnsix A= 220.

Mo waiinennomy npoussenennto (Zy+-Ypg ) U3 puc. 4 HaxolsT BO3MOXHBIE 21 H
k02huieHT cmemenusa X . [Ipu aToM pacder cienyeT BeCcTu /Ui HECKOJIBKUX BAPUAHTOB Zy/ 1 U
X1 ¢ TeM, 4TOObI OCIE OKOHYATENBHOIO ONpPEeIeHHs MOyl 1Mo 1. 2.6.4., yrila HaKJIoHa 3y0a
P 1o n. 2.6.5. u kodpduIMEHTa OCEBOTO TNEPEKPHITHS & g 1o m. 2.6.6. BbIOpaTh Ooiiee

1eJ1ec000pa3Hbli BapHUaHT.




12

Ipumeuanus:

1. Ecmu onpedenennoe no ¢hopmyne (16) npouseedenue (Zl'YFS) npu  O0anHom Iy/q

okaszvieaemcsi bovlue 6E/IUYUH, cOoOmeemcmeyrouux Ha puc. 4 qunuu @ —da, mo JAUMUMUDYIOWUM
ABJAemMC KOHMAKMHROE HANPAdNCEHUE U CMEUIEeHUEe onpedeﬂﬂemc;t MOJIbKO yClosuem omcyncneus

noope3anus.

2. Cneoyem umemv 6 6udy, umo puc. 4 oaem 3HaueHue Kodpguyuenma cmewenus X, npu
oanHom 1y q U3 YCNO6US PAGHONPOUHOCMU NO KOHMAKMHBIM HANPAICEHUAM U U32uby npu
ouamempe 01, onpedenennomy no xommaxmmuweim nanpsxcenusm. Ilosmomy c yeemuuenuem
yucna 3y0ve6 Iy MoOylb yMeHbuiaemes u mpebyem oonvuiee cmeuenue Xq .

3a/1a10TCsl OPUEHTHPOBOYHO YIIIOM HakJIOHa 3yobes [ cormacho 1. 2.7.3.1. m onpenensor
9yucIa 3yObeB:
21=ZVl-COSSﬂ n g,=3;°U. Okpyristot Z; m Z, IO WENbIX YHCEI. Haxomat

SKBUBAJICHTHBIEC YHCIIa 3yObEeB
Z
Zyp=——2—, (17)

Ly1 =— 3 —H Ly
cos® g cos® B

1 no OnokupyronemMy KoHTypy B npuioxkeHud 3 Kk ['OCT 16532-70 mpoBepsioT AOMYyCTUMOCTD

cMenleHue Xq M Haxoudar cmewmenue Xo. Ilpu Z; + 75, < 60 pexomenmyercs paBHOCMeLIEHHAS
nepeaava, T.e. Xo = —X;.

I'paduxn s onpenenenns (21 -Yeg )

Zyy Q P
oK +~/4|
17 A -
Qg}/v
// Q> e
16 N ANTAT e
NN %
Ry
15 -~
,/I
14 /
Z
e
13 -
12 “a
40 45 50 55 60 65 70(z,; Ygs)

Puc. 4
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2.6.4. Onpenensitor MOTyJIb

2-d,, -cos
m = wl ﬂ (18)
L1+,
1 OKPYTJISIFOT €ro J0 CTaHAapTHOTro o Tabi. 5. 2.7.3.1.
2.6.5. HaxoasT OKOHYATEIbHO:
Z3
nepegaToyHoe uncino U=—; (19)
Z
yroxn Hakiona 3y6a 8 (COS );
m-(z,+2¢ m-(z,+2
B = arccos m-(z+2) . (200 (cos B = M); (20a)
2-a, -ay

(S dukcupyercs 10 MUHYT WM YETBEPTOTO 3HaKa MOCIeE 3amsaToii; COS B - mo mecroro 3Haka

TOCJIE 3aMATOM);

OCEBOM MIar
T-m
Px =— : (21)
* sing
2.6.6. OnpenenstoT KodPPHUITUEHT OCEBOTO MEPEKPHITUS
&5 =bya ! Py, (22)

KOTOPBIH PEKOMEHAYETCSI & Vi >1,1. B xpaiinem ciyuae ne menee 0,9.

Pacuer reomerpun no m.a. 2.6.3. - 2.6.6. nienecoo0pa3HO BECTH B HECKOJIBKHUX BapHaHTaX.

Bri6upatot ToT, y KoTOporo U Oimke K 3a1aHHOMY, a &€ 3 >1.

2.6.7. lnameTpsl 3y04YaThIX KOJIEC

2.6.7.1. JlenutenbHble AMaMETPhI

dy=" A dy =22 23)
cos S cos
2.6.7.2. lnameTpsl BepIIHH 3yObeB:
KOJIEC BHCIIHECIO 3alCIIIICHUA
dyg=d;+2-m-(1+x,-y); dpp=dy+2-m-(1+x,-Y); (24)
KOJICC BHYTPCHHCT'O 3alICIIJICHUS
dyg=d;+2-m-(1+x;); dp=d,-2-m-(1-x,-0.2); (24a)

rie X; U Xy - KOd(OHULIUEHTHl CMENIEHHs IIECTEPHH M KOJIECa; y=—(aW—a)/ m -

ko>(duuuent Bocrpunumaemoro cmemenus; & =0,5-mM-(z, £2; ) - nenurensroe mexocesoe
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paccTosiHue.
2.6.7.3. lnameTphl BIauH:

KOJIEC BHEITHETO 3alleTUICHUS
d¢y=d;=2-m-(125-%;); d¢y=0d,-2-m-(1,25-X,); (25)
KOJIeC BHYTPEHHETO 3alleTIeHUS
d¢p=d;=2-m-(125-%;); d¢y=0d,+2-m-(1,25-x,). (25a)
2.6.7.4. HauanbHble TMAMETPHI
2-a, 2-a, U

g . =<8w-U 26
utl 2T 01 (26)

dwl =

Ilpumeuanue. Juamempuvl U KOHMPOIbHbIE PA3MeEPbl KOJeC HAXO0O0SAM C MOYHOCHbIO 00 COMBbIX
doneil mm evinonsiom nposepky no gopmyne dy +d, =2-ay, .
2.6.7.5. YrouHeHne ko3ppuImeHTa OTHOCUTEIbHON MIMPUHBI 3y0UaToro BEHIa BEAYT 110
dhopmyre
Yod = Zﬂ (27)
wl
Ecnu ero BennumHa BBIXOIWT 3a PEKOMEHJIyeMbIe MpeAenbl 1o Tadd. 3, TO CTENneHb

TOYHOCTH KOJIEC KOPPEKTUPYIOT.

2.6.8. KosdduuueHT TOpLOBOro NEPEeKphITHs Mepedadyud 0e3 CMELIEHUS HaxoIsaT IIo
dhopmyie

Ea =€a1 T Eq2, (28)

rae €y U Epp- COCTABIAIOIME KOOY(POULIUEHTAa TOPLIOBOTO IEPEKPHITUS LIECTEPHU H

KOJICCa COOTBCTCTBCHHO II0 pHUC. 5.

Hpumep. Jano: 2, =271, 2,=55, f= 15°. 1to epaguxy onpeodensem (cm. nyHKmMup)
£, =078, ae,,=0845.

Ipu B < 20° K03(pPUILIHEHT TOPIIOBOTO MEPEKPBITUS MOKHO ONPEAEIATH 10 (hopmyre

E, = 1,88—3,2-(iiij cos . (28a)

1 I
Ipumeyanue. J{na nepedau co cmewjenuem Kodpuyuenm mopyosozo nepekpvimus nepeoasu

Haxooam no npunodxcenuro 2 I'OCT21354-87.
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I'padux s onpenenenus €, U €y

(= K=’
// )
= 8
0,9 = | = o
_~
A
payd A
0,85 2 Z _ 200
—— =" ==+ A —[ >
e A Pad
/ ~ | T
/S A A . 0
08 7 | 7 —|25
’ V. % [ ——
L o ] — 4 __/ i ]
AR
0,75 / yd e I — 300
I, / | / I /’
/7 |/ '
/// A |
0,7 ~7 7 : — :
.04 v [ I —35°
y.d / | g
/ /S VY A =
065 VAL T A ] —T1 |
/ | T |
“ T~ f
7 I/ [
06 (I [ | 40°
/1 1/ I _
/ | 1/ |
// T / T
- prd e [
0,55 —= : |
P [ [
| |
/' T T
05 P ] ]

8 910 12 14161820 25 30 40 50 60 80 100120 Z

Puc. 5

2.6.9. CymmapHbIil K03(pPUIIMEHT MEPEKPHITHS HAXOIAT M0 (hopMyIie

£,=&,+&p. (29)

2.7. Pazmeps! 17151 KOHTPOJIS B3AaHMHOT'0 MOJI0KeHUsI PA3HOMMEHHBIX NPoduiieH

2.7.1. IlocrosiHHas XOp/a, BIpa)KEHHAs B AOJISAX MOAYJIS

*

_ T .
S, =—-c0s°a+X-sina. (30)

2.7.2. llocrosiHHAs Xopa

*

Sc =S.-Mm (31)
2.7.3. BpicoTa 0 IOCTOSTHHOM XOP/Ibl

h. =0,5-[(da—d)—m-§§ -tga] (32)
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2.8. CkopocTh 1 CWIIBI B 3alleNJIeHHH

2.8.1. OkpyxHasi CKOPOCTb

— T dWl ¢ nl
60000

2.8.2. OkpyxHas cuiia

~2000-T,

I:t
dw2

2.8.3. PagnanpHag cuia

2.8.4. OceBag cuia

F=F. 9%
cos S

Fy=F-195.

2.9. [IpoBepka 3aroTOBOK KO0JIeC HA MPOKAJIUBAEMOCTb

(33)

(34)

(35)

(36)

OxoHYaTeabHBIA BHIOOP MapKH CTallU MPH KOJIECAaX C YIIPOUHEHHOM MOBEPXHOCTHIO JOJIKEH

IIPOBOAUTECA C y‘IéTOM IMPOKAJIMBACMOCTH B 3aBUCUMOCTH OT IIpCaAciia IMPOYHOCTHU 0-8 nJIn

teproctt HB (HRC ) cepauesuns mo puc. 6, ans ymydmeHHBIX Kodec - Mo puc.’.

Pa3MepI>I, OompeAC/IAIOINNE ITPOKAINBAEMOCTD, YCTaHABJIMBAKOTCH I10 pI/IC8

o,, HB u HRC cepaueuns craneii ¢ noBepXHOCTHBIM yIIPOYHEHHEM

Ge

h HB
Mhak NG | 25XTT ]
15000 X 400
NS
14004 20xH2 \& \\ 360-
130040 N1 N N soxfT
1200- \\‘ \\\Qf\\ 120
\ \ ~ [25Krm
11004 N L . =N
NN 7‘\\\ 280
1000-412xH3A \\\~\20XHCA\\\ ~ L el
i \\\ \ ~ § [ =
200 SR sk T 1]240
800+ I
o~ ==H200
700+ DOX H a
600 _
10 15 20 30 40 50 60 80 S wm

Puc.6

HRC:

40

130
125
120
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o,, HB u HRC ynyumennsix craneii

MEE { —T HB (HRCo
a 40XH2M A <40 1
1100 A T~ ool A
1000- o XN 575 130
900 T 40x0A =~ 250 o6
800- 40 — 45 [T

——— 225 120
700 =200

10 15 20 30 40 50 60 80 S wmm

Puc. 7
Pa3zmeps1, onpeensromue mpoKaTuBaeMOCThb

S K-Vr‘il-
A,
S =S

b b
da
S =7+3M.M MEHBIIIee U3 JIBYX OoJplIIee U3 IBYX
S= wm S=Db S=(5.6)mwm S=K,
K=(04..05)-b
Puc. 8

3. MIPOBEPOYHBLINA PACUET IIO KOHTAKTHBIM HAITPSIZKEHUSIM

3.1. Pacuet Ha COMMPOTHUBIICHUC YCTAJIOCTU IJIs CTAJIBHBIX KOJIEC IIPOU3BOIAT 110 Q)OpMYHe

. +
0'H=19O-ZH-Z£-\/Ft Kiy -“—1s[a]H. ( 37)
bWZ'dwl u

HepezLaTquoe quciao U, HIMPUHY KOJIECa bWZ U Ha4YaJIbHbIKM JUAMETP IICCTCPHU dWl

OepyT U3 reoOMeTpUIECKHX pacyeTos 1. 2.6.3...2.6.7.

3.1.1. Kosdounment, yuutsiBaromuii (GopMy CONPSHKEHHBIX MOBEPXHOCTEH 3yObeB B

ITOJIIOCE 3alCIIIICHUA

mpu Xy #0u X, #0 - Z, = COia . /2;;(;3'68 ; (38)
t tw
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mpn X =X, =0 - Z, = 4-cosp, (38a)
San‘atW

WJIU 10 puc. 9.

Koappuumenr Z

o \O,OZL\(‘X1+X2)/(21+ZZ)
D015 0015\

7 |_-0005 \\\ \ \\

2,5 22 \\\\‘ \\

NN\

)3 \ﬁ:\\\\i\\
oo NN
0,05 \\Q\\\\\\&\\\
m‘\\§§&§

. DX

0 5 10 15 20 25 30 35 40 b

Puc. 9
3mechk @ - JENUTENbHBIA yroyl IpoQuis B TOPUOBOM CEYEHHMH; Cfy,, - YTOJ 3alEILICHUS;
ﬂg - OCHOBHOM yroJl HaKJIOHA.

3.1.2. KoapuuuneHT, yauTHIBAIOMINNA CYMMapHYIO JUIMHY KOHTAKTHBIX JIMHUH

4—g
JInst mpsiMo3yOBIX KOJIec Z, = 2, (39)

¢ 3

I[J'IH KOCOBy6LIX H HICBPOHHBIX KOJICC:

4-¢,)(1-¢ £ |
npu £ﬂ<1 -Z, =\/( a)3( 'B)+—'8; (40) mpu &4 21- Z,= gi (40a).
a a

Ipumeuanue. /ua npamosyuix konec 6es cuewenus npu & =20° Z,, -Z,.=2,25.
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3.1.3 Koaddumuent Harpysku

K =Ka Kuy - Kpg - Ky

(41)

3.1.3.1. Koa(puimenT, yauThIBarOMuil BHELIHIOW JUHAMIYECKYI0 Harpy3ky K,

Ecau HUKJIIOTpaMMa HAarpyKCHUs BKIIOYA€T BHCHIHUC AOUHAMHUYCCKHEC HAIrpy3Ku, TO

Ka =1. B nporusHom cirydae npu pacuérax Ha comporusieHue ycranoctd K, npuHuMaror

1o tab. 6.
Koappuument Brernneit uuamudeckon Harpysku K o
Tabnmma 6
Tun geurareins Tun paboueit MalIMHbI
| | 1 v

ONeKTpoJABUTATENb;, TMApOBbIE W  Ta30BbIC 1,00 1,25 15 1,75
TYpOUHBI pu CTaOUIIBbHBIX pexuMax
IKCIUTyaTallil W HEOOJBIIMX  ITYCKOBBIX
MOMEHTAaX.
ImppaBnuyeckne  JABUTATENH, IAPOBBIE U 1,10 1,35 1,60 1,85
razoBple TypOMHBI THpu  OOJBIIKX  YaCTO
BO3HHMKAIOIIMX IMYCKOBBIX MOMEHTAX.
MHOTOUMIMHIPOBBIA JIBUTATEh BHYTPEHHETO 1,25 1,50 1,75 2,00 u
CrOpaHus. BBIIIIC
OIHOIMIMHIPOBBIM  JBUTATENIb BHYTPEHHETO 1,50 1,75 2,00 225u
CrOpaHus. BBIIIIC

Tun paboyeit MaIIvHbL:

| — snexTpuYeckuii TeHepaTop; paBHOMEPHO PadOTAIOIIUE JICHTOYHBIC, TUTACTUHYATHIC KOHBEHEPHI,
JIETKUE TOJBEMHHUKH, BEHTWISATOPBI, MEIIAJIKA Ui BEHIECTB PaBHOMEPHOW IUIOTHOCTH;
TYpOOKOMIIPECCOPHI; JIETKHE NEHTPUPYTH; MEXaHHU3MBI C BPALIAIOIIIUMUCS JICTATISIMH.

Il - HepaBHOMEpHO pabOTalONIME JCHTOYHBIC, IUIACTUHYATHIC KOHBEHEpHI, IIECTEPCHYATHIC U
POTaIMOHHBIC HACOCHI, MPHUBOJBI CTAHKOB; TSKEJbIC IMOJBEMHHUKH, IEHTPU(DYTH; MEXaHU3MBI
KPaHOB; ; MEIIAJKH JIJIsl BEIIECTB C MEPEMEHHOU MIOTHOCTHIO; MOPIIHEBBIC MHOTO IIHMJIMHIPOBBIC
HACOCBI; SKCTPYIEPhI; KaJaHPhl; BPAIIAONIUECS [I€UN; CTaHbI XOJIOIHOM MPOKATKY.

1l — »skcTpynmepbl W MeEWAIKKA I PE3MHBI M IUIACTMACC; JICTKUE IIapOBBIC MEJIbHHMIIBI,
nepeBooOpabaThIBalOINEe CTAaHKU; OJHOLMJIMHIPOBBIE TOPIIHEBbIE HACOCHI; HEPEBEPCHUBHBIE
CTaHbI TOPSYEH MPOKATKH; MOAbEMHBIE MAIITUHBL.

IV — sKckaBaTOphI; yYepranKy; TsHKENbIE IIAPOBBIE MEIbHHIIBI; PE3MHOCMECUTENH; IPOOHIIKH;
Ky3HEUYHbIE MAIIMHBI; TsDKETble HAcOChl; OypOBBIE MAIIMHBI; MPECChl; PEBEPCHUBHBIC CTaHBI

ropsiuei MpoKaTKu.

3.1.3.2. Kos¢p¢umnuenrt, yduThiBarOmUi JAMHAMHYECKYIO HArpy3Ky, BO3HHUKAIOIIYIO B

3allCIIJICHUH HazHa4daroT 110 Tabm. 7.
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Koappuumenr Ky

Tabmuma 7
Crenens | TBepnocTs 3yObeB Koappuumenr Ky, npu crkopoctu V' B m/c
TOYHOCTH Koseca 1 > 2 5 5 10
H, <350HB _ _ _ 1,18 1,25 1,32
6 1,06 1,09 1,13
H, >45HRC _ _ _ 1,12 1,16 1,20
1,04 1,06 1,08
H2 <350HB _ _ 1,16 1,24 1,32 1,40
1,07 1,10 1,13 1,16
7 H, >45HRC _ _ 1,09 1,14 1,19 125

1,04 1,06 1,08 1,10

H, <350HB 1,05 110 1,20 1,28 1,38 148

1,02 1,04 1,08 1,12 1,15 1,19
8 H,>45HRC | 103 1,06 112 118 1.24 1,30

101 1.02 1,05 1.07 1.09 112

H, <350HB 1,06 111 122
1,02 1,04 1,08

9 H,>45HRC | 103 | 106 | 113
101 | 102 | 105

Ipumeyanue. B uucnumene npusedemvt 3HaAyeHus Ol NPAMO3)0bIX, 8 3HaAMeHamene — OJis
KOCO3)0bIX U ULeBPOHHBIX KOJlec.

3.1.3.3. KoaddunueHT, yuduThIBAOIMUN HEPABHOMEPHOCTh PACIpEACSICHUs Harpy3Kd IO

JJIMHC KOHTAKTHBIX JIMHHAM K Hp > YTOYHAIOT 110 pPICl H OTKOPPEKTHUPOBAHHOMY II0 pE3yjibTaTaM

IPOEKTHOTO pacyeTa Ko3(Q(PUIUHMEHTY OTHOCUTEILHOM INMPHUHEI 3y04aToro BEeHUA YW .
Hpumeuanue. Ipu ymounennom pacuéme 3ybuamoti napor Ky ¥ nHaxoosm no I'OCT 21354-87 ¢

VUEMOM Ynpy2ou IUHUU 8A]1d, 3Ad30P08 8 NOOUUNHUKAX U HceCcmKocmell 3)0bes.
3.1.3.4. Koa(pduuueHnt, yuuThIBaIOMINI HEPAaBHOMEPHOCTb DPACIpPEACTICHHsSI HArPy3KH IO

napam 3yObeB
0
Khe =1+(Kpg —1)- Ky (42)
3necy Ky, - K03hduimenT, yuuThiBarommii npupaboTKy 3y0beB, HaxoAsT 1o puc. 10.

B mpuOIMKEHHBIX pacueTax Uil TOYHBIX 3y0uUaThiX KOJIEC, HA4YMHAs C S5-# CTeneHu
TOYHOCTH, TIpH TBepAOCTH Koneca u mectepun 6onee 3D0HB mpunumaror K & o =1. s
crenereit TouHoctn Net =6...9 1o popmyne

0 2

IIpy TBEpAOCTH IeCTEPHU WU Koleca Menblie wi pasHoii 390HB 1o gopmyne
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0 2
Koo uuuent nomken ObiTh B mpeaenax: it npamosyosix komee 1<Ky, <1/7Z 82. ;
Jutst Koco3yosix u mesponnsix 1< Ky, < &, .

B yrounennsix pacuerax K, Haxomsir o TOCT 21354-87.

Koappuumenr Ky,

KH [ /
/1 . /
08 ) / /// / // /
[ S%,; // // // /
0,6 —" /Q\%/ %%QQ// g /
05 | Y\/Y\QS@Q// ,/

B ///\gbq,%
0,4 g

| — /
0,3 //
T 4 5 5 10 12 M 16 18V.wie

Puc. 10

3.1.4. YTounenue JAO0ITYCKACMOI'0 KOHTAKTHOI'O HAIIPAKCHU A

[poBoasT no 1. 2.5., yrounsist 3uadenus koopduunentos Zg, Zy u Ly .

3.2. Pacyer Ha KOHTAKTHYI0 IPOYHOCTH NIPH ACHCTBHH MAKCUMAJIbLHON HATPY3KH
Benyr no ¢popmyine
Tiax
OHmax = 0OH —MHa<O'HmaX. (44)
HOM
3nech Oy - KoHTakTHOE HampsbkeHue 1o opmyie (37); Thax U 1,0~ HAMOOIBIINHA,
KPaTKOBPEMEHHO JIEHCTBYIOINI MOMEHT, 1 HOMHHAIbHBIII MOMEHT COOTBETCTBEHHO.
JlomyckaeMoe KOHTAaKTHOE HalpsbKeHHE MPU MAaKCUMAalIbHOW Harpyske [O']H max HaXOmsT

no opmysnaM, MpUBEICHHBIM B Ta0. 1.
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I[HSI HOPMAJIM30BaAHHBIX W YJIYUIICHHBIX cTajieil 3HaueHHUSI npeacia TCKYUCCTU O'T B

zaBucumoctr ot TBepaoctn HB Gepyr no puc. 11.
Ipumeyanue. Eciu nauborvuut, KpamkospemMerno Jeiicmeyiouull MOMEHM, He U36eCMeH, Mo noo
3Hak paduxana ciedyem noocmasisime omuouterue |pay | 1,0 NPUSEOCHHOE 6 Kamanoze Ha

UCNOIb308AHHbBIU 3]l€k'mp0()61/l261m€]lb.

IIpenen Texydyectu Op

= NS

MMa W4
WA
900 }Q///
700 ////// S
//,/ p
W
5007// A
%
3004
180 220 260 300 340 HB

Puc. 11
4. TIPOBEPOYHBIN PACUET I1O HAIIPSI)KEHUSAM 3T UBA

4.1. Pacyer Ha cONPOTHUBJIEHHE YCTAJIOCTH

[TpoBogsaT mo dopmyne (45) mis G6osee cnadboro eMeHTa (IIECTEPHU WM KoJjieca), JUIs

KOTOPOI'O OTHOIICHUEC [O']F /YFS MCHBIIC.

I:t * KI:
b, -m B e

OkpyxHyto cuiy F; npn MakcuManbHOM JJIMTENBHO JEHCTBYHOLEM MOMEHTE, LIHPUHY
xoneca D, u HopmanbHbIit Moy s M GepyT U3 MPOEKTHOTO pacyeTa (JUIst OTKPBITOH MepeiauH 1.

5.) WM 1O UCXOAHBIM JJAHHBIM.
4.1.1. KoadduumeHT Harpy3ku
Ke =Ka Ky - Keg Keg. (46)
4.1.1.1. KoopuumeHt, yunThiBarOUMi BHEMIHIOW AMHAMAYECKYIO0 Harpysky K, mo m.

3.1.3.1.
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4.1.1.2. Koa¢pduuumenr, yduThBaIOMMNA JUHAMUYECKYIO HArpy3Ky, BO3HHKAIOIIYIO B

3alCIINICHUH HazHa4daroT 110 Tabm. 8.

Koaddumument Kgy,

Tabnuua 8
Crenens | TrepocTs 3yObes Koappuumenr Kpy, npu ckopocru V B M/c
TOYHOCTH KoJeca 1 > 2 5 3 10
H, <350HB _ _ _ 1,38 1,50 1,64
6 1,15 1,20 1,26
H, >45HRC _ _ _ 1,12 1,16 1,20
1,04 1,06 1,08
H, <350HB _ _ 1,32 1,48 1,64 1,80
1,13 1,19 1,25 1,32
7 H, >45HRC _ _ 1,09 1,14 1,19 1,25

1,04 1,06 1,08 1,10

H, <350HB 110 1,20 1,40 1,58 1,77 1,96

1,04 1,08 1,16 1,23 1,30 1,38
8 H,>45HRC | 103 1,06 112 118 1.24 1,30

101 1.02 1,05 1.07 1,09 112

H,<350HB | 111 | 122 | 145
1,04 1,08 1,17

9 H,>45HRC | L08 | 106 | 113
1,01 1,02 1,05

[lpumeuanue. B uuciumene npusedenvl 3HaAyeHus O NpAMO3)0ObIX, 8 3HAMeHamene — 0N
KOCO3)0bIX U ULeBPOHHBIX KOJleC.
4.1.1.3. KosddurueHT, yauTpIBarONIMii HEPAaBHOMEPHOCTh PACIPECIICHUS] HArpy3KHd IO

JUIMHE KOHTaKTHBIX JINHUN

Koadbdunuent K,:ﬂ- OTpEeNeNsoT Mo puc. 12 B 3aBUCUMOCTH OT TBEPAOCTH
MOBEPXHOCTEH 3yObeB, PACIIOJIOKEHHUS KOJEeC OTHOCHTEIBHO ONop BalioB U Kod(dduuueHrta
OTHOCHUTEIBHOM INMPHMHBI 3y04aToro BeHUA Wpq (cM. m. 2.6.7.5.), KOTOPYH YTOYHSAIOT IIO
pe3ynbTaTaM NpOeKTUPOBOYHOTO pacyera.

[pumeuanue. [lpu ymounenHom pacuéme 3yo0uamotl napol KFﬂ Haxooam no I'OCT 21354-87 ¢

VUEMOM Ynpy2ou TUHUU 8ad, 3A30P08 8 NOOWUNHUKAX U dHcecmKocmell 3)0bes.
4.1.1.4. KoadpduuueHt, yuuThIBAIOUINI HEPAaBHOMEPHOCTh pacCIpelesieHHs] Harpy3ku Io

napam 3yObeB
0
K Fa - K Hea - (47)
B yrouHeHHBIX pacuerax K Fq Haxogar no 'OCT 21354-87.

4.1.2. KoadduuuenTsl, yuutbiBatomue Gopmy 3yd6a U KOHIEHTPALUIO HANPSHKEHUH, Ui

KOJICC C HApPYKXHBIM 3allCIIJICHUEM II0 pHC. 13 B 3aBHCUMOCTH OT DKBHBAJICHTHOI'O YHCIIa 3Y6L6B
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Zy (17) n xoapunuenra cmemenus X. Jjis Kojec ¢ BHYTpeHHUM 3allellJIeHHEM 1o puc. 14 B
3aBUCHMOCTH OT 4HMCJIa 3yObeB KOJIEC Z W 4uciia 3yObeB J0I0sAKa Z .

Koadpduument Kg Y

| Iol o 7
o 0O
_2 _ % 0,5b I l 3
Dé g () =
Ked Mpu HB1350 unu HB2350 Krdnpu HB1>350 n H B2=350
L] |/
1,8 / 18 | |
1/ 3 [ [ | 13/ Jl4
1,6 l2y /1) 16 [/ /
[ 7 ARY.SE
1,4 / / /,/ 51 14 [/ 1/ 6
[0k VAV
12 | AT A 12 S
1,0 —— 1,0 =
0 04 08 12 16 W 0 04 08 12 W
Puc. 12
4.1.3. KoadduiueHt, yauTHIBAIOIIUHA BIMSIHUE YTIa HAKIOHA 3y0a
Yp=1-gg4- L>07 (48)
120°

4.1.4. KoapdunueHt, yauThIBAIOIIHA TEPEKPHITHE 3yOheB
Jlist mpsiMo3y6bIx mepenay Y, =1.

[[J'Iﬂ KOCOSy6I>IX W MICBPOHHBIX IICPCIaq:

npu £g<1- Y, =0, 2+% (49)  mpm 8'321-Y8=i. (49a)
ga

a

4.1.5. OmpeneneHue JOMYCKAEMOTO HANPsHKEHWS IPU pacyeTe Ha CONPOTHUBIICHUE
YCTaJIOCTH MpH U3ruoe.

Jlomyckaemble HampspKEHUsT NpU pacdyeTe Ha CONPOTHBIIEHHE YCTAIOCTH MpHU U3rHbe

ONpCACIIAOT pa3ACIbHO MJIA IICCTCPHU U KOJIECA 110 (I)OpMyJ'IC

[0'] O'an Yn Vs Yr-Yx. (50)
F
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Koadduupent Y g Iist Kosec ¢ BHELIHUM 3aLCIUICHHEM

ZFZ \'0’4\ \ x=-0,6

| 02\ | \ \

e NN

’ \\ \\ \k

) \\

3,8 N \\\ \\

N04 S~
3,6 \\\ — ]
3.4 — ——]

) 0,9/// ///:/,///
32 -
! 08 P

10 rXx=1.2

1214 17 20 25 30 40 50 60 80 100120 Zv

Puc. 13

4.1.5.1. IIpenen BBIHOCIMBOCTH MPHU U3THOE

_ 0
OFlim =OFlim Yz " Yg Yd YA (51)
4.1.5.2. Tlpenen BBIHOCIMBOCTU IpU U3rHOe 0'2 lim » COOTBETCTBYIOLIHI 0a30BOMY YMCITY

unkioB Ngg =4- 108 OepyT 1o Tabm. 1.

4.1.5.3. Koapduuuent Y , yIUTHIBAIOMIMIA CIIOCOO MOTydeHHst 3arOTOBKH: JUIsl IOKOBOK U
wramnoBok - Yz = 1; npoxara - Y, =0,9; nureix 3arorosok - Y, =0,8.

4.1.5.4. Koapdumuenr Yg , YUUTBHIBAIOUIMI BIUsSHUE NUIM(OBAHUS TEPEXOTHON
MOBEPXHOCTH 3yObEB: IIPU LLIM(POBAHHON MOBEPXHOCTHM 1O Taba. 1., B IPOTHBHOM CIIydae
Yq=1

4.1.5.5. Koapduumenr Y, yauTbIBaroumii BIusHue 1eGopMalOHHOTO YIPOUHEHHS HIIH

ANIEKTPOXUMUYECKOH 00paboTku 1o 1abdi. 1. IIpu ux orcyrcTBUN Yd =1

4.1.5.6. Koo pumnueHt, yanThIBatOLUINI BIUSHUE JBYXCTOPOHHETO MPUIIOKEHUS Harpy3KH:
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IIPH OZHOCTOPOHHEM HpwiiokeHuu Harpysku Y 4 =1; npu nByxcroponnem - Y 4y =1—y ,, rne
74=0,35 mns nHopmammsoBaHHbIX W ynydureHnslx craneii tBepmocteio H < 350HB;
74=025 npu H >350HB (H > 45HRC); IS a30TUPOBAHHBIX 3y0YaTBIX KOJIEC
Y, =1

Koadduupent Y g uIst KoIeC ¢ BHYTPEHHIM 3allCIUICHACM

Yes[ TN \
™ =
2 N05 N x=-0,8 2=20
’ \\-0,2\ —
\ \
3.6 0>
/— I
0,2 e //////
3,4 =
B 0,4 / 7 — —
/
3.2 //// ] 1
A A08,7 _— x=1
L
3,0 0’6///,?//
40 60 80 100 120 Y4,
Yes x:-0'2 -
20=30 —
3,8 — —
0 // | —
—0,2 —T | L —
3'6 |_— L —T —
L—] L—]
0,4 / /
3,4 e —
Aos AT
40 60 80 100 120 Z>
Puc. 14

4.1.6. Koaddurment 3anaca npu usrube Sy npuHUMAIOT 1o Tadn. 1.

4.1.7. KoapdunueHT 1oaroBeuHoCTr

\"
[HEN

(52)

Ero makcumanbhbie 3Hauenus: Yy <4 npu (g =6; Yy <2,5 npu g =9. [Ipu stom
T0Ka3aTenb cTenenn (g st KOJeC ¢ OJHOPOIHON CTPYKTYPOii MaTepraa, BKIKYas 3aKaJeHHbIE

npu sHarpeBe ITBY wu co ckBO3HOI 3akankoif, a Takke 3y04aThiXx KOJeC €O HUIM(POBAHHOM
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IIEPEXO/IHON TOBEPXHOCTBIO, HE3aBUCHMO OT TBEPAOCTH M TepMO0OpaboTky ux 3yobeB (p = 6.
Jnst 3y0YareiX KoOJec C TOBEPXHOCTHBIM YIPOYHEHHEM M HEUIIM(POBAHHONH MEepexoHON

noBepxHOCTHIO - J =9.

Ecmm NFE > NFG =4'106,T0 YN =1
DKBHMBAJICHTHOE YKCIIO LIUKIIOB ITPU U3TUOE 32 CPOK CITYXKOBI
Nee =Ny - p¢. (53)

3nech K03 GUIUEHTHI peKkruMa paboThl OMPEEISAIOT aHaJOTUYHO 1M.2.5.3.3.

ot (T /T )F
,uF=1u6(9)ZZI Iénf-t-ma)() , (54)
1 1

npu B = COnst

aF
t [ T
HE = Hgo) =2 T | (54a)
tZ' max
a CyMMapHbIe YHCIIa [IUKIOB HAarpykeHus 3a nepuos ciyx6st aist wecrepan N yqu komneca N 5

onpenenstores mo popmynam (6) unu (6a).
4.1.8. KoapduueHTt, yauThIBAIOIMINN TPAAUCHT HAMPSHKCHUM

Ys=1,082-0.172-lgm. (55)
4.1.9. Kospurment Y g, yUUTHIBAIOLIMH LIEPOXOBATOCT [EPEXOAHOI OBEPXHOCTH: TIPH

uutndosannyu u 3yGodpeseposannu ¢ mepoxosaroctsio He Gosee Ry =40 mxm Yg =1. Jlux
MOJINPOBAHHBIX KOJIEC: [IEMEHTOBAHHBIX, HUTPOIIEMEHTOBAHHBIX, @30TUPOBAHHBIX U IIPU 3aKaJIKe
TBY 1o xoutypy ¢ oxarom Bramuubl- YR =1,05; ynyumennsix, HopMann3oBaHHbIX U 1pu
ckBosHoi 3akanke TBY - Yg =1,2.
4.1.10. Koaddunuent, yautoiBarouii pa3mMmepsl 3youaToro kojeca
Yy =1,05—0,000125-d . (56)
4.2. Pacuer Ha NPOYHOCTH NPH AeiiCTBUM MAKCUMAJILHON HATPY3KHU
Benyr no ¢opmyine
OFmax =OF ° E < [G]F max (57)
K A
re OF -onpenenswor no gopmyie (43), koabduuuent K 5 mo m. 4.1.1.1.
4.2.1. KoadpdurueHT BHENIIHEH TUHAMAYECKOW HArpy3KH MIPH pacueTax Ha MPOYHOCTh O

MakcumanbHoi Harpyskm K pg 1o tabi. 9.
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Koadpduupent K g

Tabnuma 9
Bun pabounx MaIivH ¥ YCIIOBUS UX IKCIUTyaTaIlluu Kas
[TpuBOIbI ¢ ACHHXPOHHBIMU JICKTPOBUTATEIISIMU TP TTYCKE 2,5...5
['maBHBIE MPUBOIBI METAJUIOPEIKYIIUX CTAHKOB C AJIEKTPOIBUTATEIISIMU 1,5...4
JleOenku, crTporanbHble H JOJOSKHBIC CTaHKH, CKpPeOKOBBIE TpaHcmoprepsl, | 1,5...2,5
(pUKIMOHHBIE TPECCHI
I'py30mo1beMHBIC MAIITUHBI:
MeEXaHU3MBI IOAbEMa 1,2...2
MEXaHU3MBbI [TEPEABUKECHUS 1,5..4
BenTuisitopel, BO31yX01yBKH 1.4...1,8
DNEeKTpUYECKUN TPaHCIOPT 1,6...2,5
MenbHHIE], TIMHOMSIKY, CMECUTEIIN 1,8...2,2
Kamueapoounku 2,0...3,5
KpuBOMIHITHO-TION3YHHBIE M SKCIIEHTPUKOBBIC MEXaHU3MBI 1,8...3
[IpokaTHbIE CTaHBI 2,5...4,5
4.2.2. JlomyckaeMble HapsKEHUs U3ruda mpu MakCHMabHOW Harpyske
o IgSt
[o]F1max = —s “Yost Yast *Yx (58)
FSt

rae o'lgSt - 0a30BO€ IpeeNbHOE HANIPSDKEHUE TpU M3TMbe MaKkCUMalbHON Harpyskoil mo tabm. 1;
Sest =1,75/Y, - xoapduument 3anaca NpoYHOCTH MPH BEPOATHOCTH Hepaspymenus 0,99;
Y, - kosQuumeHt, yduThBAOWMI CrNOCOO MONy4eHHs 3aroToBkd no 1. 4.1.5.3.; YgSt'

KO3 (UIMEHT, yYUTHIBAIOIIMKM BiIMSHHE ULTU(GOBAHUS MEPEXOJHON MOBEPXHOCTU 3yba: s

HUIM(OBAHHBIX KOJIEC CKBO3HOM 3akanku ¢ Harpesom 1BY - YgSt =1,1; uemenrtoBanubIX -
YgSt =1,05 nurpouemenroBanHbIX - YgSt =0,95; npu orcyrcreuu mmpopanus - YgSt =1;
Yyst- KOODOUIMEHT, yduTHIBAIOIMHA BiMsAHAE JAe)OPMALMOHHOTO YIPOYHECHHMS: IMPH HE
uutoBaHHOI MepexoHol nosepxHocTH 3y6a - Yygr = 0,95; npu mumposannoit u orcyrerBun

nedopmarmortoro ynpounenus - Yggy =1; Yy - o ¢popmyie (56).

5. MIPOEKTUPOBOYHbIN PACYET HA COITPOTUBJIEHUE YCTAJIOCTH TIPU
N3I'UBE 3YBA

[IpoBoaNTCS U OTKPBITHIX Tepesad, a TaKKe 3aKPBIThIX, MPU BECbMa OrPaHUYCHHOM
CpOKE CITyXOBI.

HOpM&J’ILHLIfI MOJYJIb HAXOIAT U3 BBIPAKCHU A
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Ty Keg Yess
2 )
U-Z1 Wy '[O']Fl

U OKPYTJISIFOT J0 CTaHAAPTHOIO Mo Tadil. 5.

m=K,, - (59)

3nece Ky =14 - s npamosy6erx, Ky, =12,5 - xocosy6eix mpn &g <1, n
Kpn =112 upu & B >1 u s weBpoHHBIX mepenad; I, - HAMOOJNBLINNA MOMEHT Ha Koiece B

H.M, amurenbHOCTh OEHCTBUS KOTOPOTO 3a CPOK CiyxObl OoJsbine mian paBHanS0000 1uKIIOB;

Ke 8 - KO3(G(UILMEHT, YyUYNTHIBAIOIIMM HEPaBHOMEPHOCTh paclpeeNeHUus] Harpy3Ku Mo JJuHe

KOHTAKTHBIX JIMHMH, — 1O puC. 12; Z; - 4mMcno 3yObeB HIECTEPHU — BBIOMPAIOT BO3MOKHO
MEHBIIINM, HO MCKJIIOYAIONIUM MoJpe3anue (11e1ecoo0pa3Ho MPUMEHEHNE KOJIEC CO CMEIIEHUEM);
Yes - koadduupent, yunrpiBaromuii Gpopmy 3yObeB M KOHIEHTPAIMIO HANPsDKCHHIT, GepyT 110
puc. 13 wm 14; Wpq - Ko>QOHUMEHT MIMPHUHBI, BBHIOMPAIOT B 3aBUCHMOCTH OT TOYHOCTH

W3rOTOBJEHUS IO 1. 2.3 [0'],:1 - JIOTIyCKaeMo€ HamnpspKeHue wu3ruba Juisl IIeCTepHU —

YCTaHaBJIMBAIOT 110 1. 4.1.5.

6. OCOBEHHOCTH PACYETA HEKOTOPBIX ITIEPEJJIAY

6.1. llleBponHbIe Epenayu
B meBpoHHBIX Mepeavax pacyeTHas MIMPUHA bW OTHOCHUTCS K mojymieBpony. [loatomy B

dopmymny (9) BBOIAT MOMeHT T, [ 2, a 3HaueHue Wpg BBIOMparoT mo m. 2.3. Omike K HUKHEH
IpaHUIle PEKOMEH/IyeMOT0 HHTEpBaa.
CuIIBI B 3alIETUIEHAH OTIPE/IENISIOT TAKKE JUIsl OJYIIEBPOHA [0 MOMeHTY 1, / 2.
6.2. Ileperayn MHOTONOTOYHBIX PEIYKTOPOB.
B penykropax ¢ paznBoeHHEeM OBICTPOXOJHOW CTyreHu (puc.lS5a), THXOXOAHOH CTyIeHU
(puc.15,6), aByxmotouHbIX coocHbIX (15,B) u mmaHerapHbIx (puc.l15,r) pacueTHasl mMpHHA bW
OTHOCHUTCSI K KOJIECaM OJTHOTO MOTOKA.

IToatomy B pacuetrHyio ¢opmyny (9), eciau BbIpaBHMBaHHWE HArpy3kd I10 IOTOKaM

TIPOM3BOIMTCS ITUIABAIONIMM DJIEMEHTOM - IUIABAIOMIMM BaJIOM, IUIABAKOIIEH IIecTepHEH Wi
TIABAIONIMM BEHIOM - BBOJAT MOMEHT I,/ Z,, rne Z,- uucio MmoTOKOB MOUIHOCTH. Eciu
BBIPABHUBAHUE HArPY3KH IIPOM3BOIMTCS My(TaMU MPENEIbHOIO0 MOMEHTA, PACCUMTAHHBIMU Ha
moment K -T;/z, (rne K=11..12 - xosdpduument 3anaca cuerienus mydrs), T0 B

3aBUCUMOCTS (9) BBOJAT pacyeTHbI MOMEHT My(Thl, yMHOXKEHHBIH Ha mepeaaTouHoe yucio U

paccYnThIBaeMOM 3yOUaTON Maphl.
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CxeMbl MHOTOIIOTOYHBIX PEAYKTOPOB

| r—lT 1| i I i 1|
bw WA A\ ] | VA \ | bw

bw1

A

| r—lll—lITI—Il
|
| ~—|I||—|_L|—|I

Puc.15

Cunmel B 3aIeIuIcHUH ONpCACIAIOT COOTBETCTBECHHO II0 MOMCHTY T2 / ZI’I U1

K-T;- u/ Z,,. B dopmynsr (37) u (45) BBOAAT COOTBETCTBYIOLIME 3THM MOMEHTaM OKDYKHBIE
CHJIBI.

Crenryer ©MeTb BBHJY, YTO YHCIIO 3aUemIeHuid MN,,, s mecTepeH peayKTopoB puc. 158 u
puc. 15T He paBHO eAUHUIIE.

6.3. [lepenayu ¢ 3aJaHHBIM MEKOCEBBIM PACCTOSTHUEM

[IpoexTHbIi pacyeT BeIyT B CIEIYIOIIEM MOPSIIKE.

6.3.1. YcraHaBnMBaKOT reoMEeTpUUYECKHE pa3Mmepbl nepegaud no 1. 2.6.3.1., 2.6.5,
2.6.7.4. n ko3 PUIMEHT TOPIIOBOTO MEPEKPHITUS T10 T1. 2.6.8.

6.3.2. Onpenensior okpyxHyto ckopocts V' 1o 1.2.8.1.

6.3.3. Ilo m.m. 2.1. u 2.2. BEIOMpaOT MaTepHuaj, yCTaHABIUBAIOT BHUJ TepMOOOpaOOTKH U

TBCPAOCTH ITOBEPXHOCTHU 3Y6BGB, BLI6I/IpaIOT CTCIICHb TOYHOCTH.

6.3.4. YcranaBauBarT pacyetHble koapuuuents:: Zy - mo m. 3.1.1; Z_ - mo dpopmyne
(402); Ky - mo m. 3.1.3., 3agaBasch KOd(OULUHMEHTOM, YYUTHIBAIOLIMM HEPABHOMEPHOCTH

pacrpe/eseHus Harpy3ky M0 JUIMHE KOHTaKTHBIX JTMHUHA 1o puc.l B npenenax Ky 5= 11..1.3

¥ K0 GHUIMEHTOM, yUHTHIBAIOIIMM pacrpesieNienne Harpy3ku 1o mapam 3yoses Ky, =1,0.
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6.3.5. YcraHaBIMBAIOT JIOIYCKAa€Mble HAIPSKEHUS [J]H o 1. 2.5. u okpyxHyto cuy b

mo 1. 2.8.2.

6.3.6. OnpenensoT HeOOXOJMMYIO IIUPHUHY KOJIeCa IO BBIPAKEHUIO

L _(190-2,,-2; Tl F-Ky, )
" [G]H u dwl |

6.3.7. Tlo dopmyne (22) HaxoaaT KOIDGUIIMEHT OCECBOTO MEPEKPHITHS Ep. Ecm &4 <1, 10

KOPPEKTHPYIOT MMpPHHY 3y6uartoro Benua D, mmm yron nakiona 3yb6a [3, M3MeHss reOMETpHIO
nepeaaym.

6.3.8. BBIYNCIISIOT OTHOCUTENBHYIO UPHHY 3y6uaroro Benua Wy =0, / d,q, 1 no puc.1
yrounstior kodpdument Kz
6.3.9. OmnpenensitoT cyMMapHbli KO3(DQUIMEHT NepeKphITUS &, 1o dopmyne (29) u

yrounsror koapurment Ky, cormacho m. 3.1.3.4.

6.3.10. TTo dopmye (41) yrounstior koapduuuent narpyskn Ky
6.3.11. Ecimu, cormacuo m. 6.3.7., mmpuHy 3yO4aTOTO BEHIA YBEIWYWIHM, WJIA 3HAYCHHS
xoappummentos Ky, g 1o . 638. u Ky, mo m 6.3.9. CyuecrBeHHO H3MEHIINCH

CPaBHHUTEIBHO C MPUHATHIMU IEPBOHAYANIBHO, TO MO (opmyne (37) KOPPEKTUPYIOT KOHTAKTHOE

HaIlpsDKCHUE O HH COOTBGTCTBYIOH_II/Iﬁ npeacia KOHTAKTHOM BBIHOCIIMBOCTH

O'H'SH
0H|im=z 7 7 .7
N "4R"4v " £X

(61)

tne Zy, Zr, £y u Ly cornacuo m. 2.5.

6.3.12. IlpuHumaroT Ans Kojeca YIYYIIEHHYIO CTalb M OIpPENeNsoT HeoOXOAUMYIO

TBEPAOCTDH 3Y6BCB

H, = GH”+_7O, HB. (62)
TBepIOCTE 3yObeB IECTEPHH OY/IET
H,=H,+(25..30), HB (63)

6.3.13. OnpenensioT AMaMeTphbl BEpIIMH U BIAJAWH 3yObeB ILECTEpHH M KoJieca IO
dopmynam (24, 25) 1 yueToM NPOKATUBAEMOCTH 10 pUC. 7 MOAOUPAIOT MaTepuai MECTEPHU U
KoJIeca.

6.3.14. Tlo m. 2.7. BBIYUCIAIOT pa3Mepbl Uil KOHTPOJI B3aUMHOTO PACIIOJIOKEHHS

Pa3sHOMMEHHBIX PO UIIEH.
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6.3.15. BoInoaHSIOT MPOBEPOYHBIE pacyeTsl o 1. 3.2. u pazueny 4.
6.4. Ilepenaum cooCHOro0 peayKTOpa
Brauvane paccuuThIBaloT 60iee HArpy>KEHHYIO TUXOXOJHYIO HIapy B MOPSIIKE, U3JI0KEHHOM
B n.0. 2., 3. u 4. llenecoobpa3Ho uisi 3TOM Hapbl MIECTEPHIO BBHINOJHATH C MOBEPXHOCTHBIM
YIOPOYHCHUEM, KOJICCO - YIIYUIICHHBIM HJIM TOXKC C MOBEPXHOCTHLIM YIIPOYHCHUCM.
beicTpOoXOAHYIO mapy pacCUMTHIBAIOT KaK C 33JaHHBIM MEXKOCEBBIM PACCTOSIHUEM IIO

pazneny 6.3. Kosieco u mecTepHIo 3TOM Mmaphl cienyeT Jenarh yiaydiieHHbIMU. [lenecoobpasno,
4ToGBI HMpHHA 5TOii mapel Obia B npexenax D,z =(04..05)-b,,, roe b, ;- pacuernas

I pHUHA TI/IXOXOI[HOI\/'I napsl.
Jly1st OBICTPOXOAHOM TIaphl BOBMOJKEH U JAPYTOi BapUaHT pacuera:

Ilocne ycraHOBIIEHUS BCEX TIE€OMETPUYECKHX DPA3MEPOB YCTAHABJIMBAIOT PACUETHYIO

IIMPUHY B YKa3aHHBIX BbIIIE Mpeenax TakK, YTOObI Ep > 1,0 u, onpenensis nelicTBUTENbHBIE

KOHTAaKTHBIE HANpPSKEHUA Oy , TOJOMPAIOT MaTepuan B INOCIEI0BATENEHOCTH NIPHUBEICHHON B

n.ao. 6.3.11...6.3.13. 3areM BeImoIHSIOT II.IL. 6.3.14. 1 6.3.15.

HNCITIOJIb3OBAHHAS JIMTEPATYPA
1. TOCT 21354-87 Ilepenaum 3yOuarpie IMIMHAPWYECKUE BHEIIHETO 3aleruieHus. Pacyer Ha
MIPOYHOCTb.
2. T'OCT 16530-83 Ilepenauun 3youarsie. OOIIKEe TEPMUHBI, ONIPEACIICHUS] U 0003HAYCHUSI.
3. TOCT 16531-83 Ilepemaum 3yOuaThic MHUWIMHAPUYECKHE. TEPMHUHBI, OMNPEIACICHUS U
0003HaYECHHUSL.
4. TOCT 16532-83 Ilepenauun 3y04arpie MIIMHAPUICCKHAE IBOJIHBEHTHBIC BHEIIHETO 3aIICTUICHHUS.
Pacuer reomerpun.
5. MamuHoctpoenue. Ouuukioneaus. M.: MammHoctpoenue, 1995, [leranu MaluH.
Koncrpykiuonnas npounocts. Tpenue, usHoc, cmazka. T. 1V-1/Tlox o6m. Pexa. JI.H. Pererosa.
6. 3yb6uateie mepenaun. CnpaBounuk. JI.: Mammuoctpoenue, 1980. / Ilox obm. pen. E.T.
I'mu30ypra.
7. Ilpouun b.A., banosneB H.II. 3yGuatbie mepenaun. KoncmekT nekumit mo kypcy «Jleramn
MalluH U OCHOBBI KOHCTpYUpoBaHusi». M.: MI'TY «MAMM», 1997.
8. Ilponun Bb.A., banoueB H.II. Pacuer 3y0uaThix mepenad Ha NPOYHOCTb. MeToaUuUECcKHUe

yKa3aHus 10 Kypcy «/leTann MamuH 1 oCHOBBI KOHCTpyupoBanusi». M.: MI'TY «MAMW», 1997.
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Cootnomenue mexay teepaoctamu HRC, HB u HV

I[MPUJIOXEHME 1.

HB HRCa
650 /// 65
/
//
e
550 = 55
~
//
450 A
45
7
/]
350 //
// 35
250 25
200 300 400 500 600 800 900 HV
Puc. 111
I[TPUJIOXXEHMUE 2.

Tunosble peXUMBbI HATPyKEHUS

TiITmax

\ ~ 0

N~ 3
0,5
~_ [\
N4
\\
5 \
0 0,5 INi/Ns
Puc. I12
Kosddunuentsl (1 ME TpH THIOBBIX PEKUMAX HATPYKEHH
Tab6mumna I11
Ne . Hu = M3 He
I UTIOBBIE PEKUMBI HArPY>KEHUS O = 6 G = 9
0 TTocTossHHBIH 1,0 1,0 1,0
1 Tsoxenbprit 0,500 0,300 0,200
2 Cpennuii paBHOBEPOSITHOCTHBIN 0,250 0,143 0,100
3 Cpennuii HopMaJIbHbBIN 0,180 0,065 0,063
4 | Jlerxkuit 0,125 0,038 0,016
5 Oco00 nerkuii 0,063 0,013 0,004
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MNPUJIO)KEHUE 3
IMPUMEP PACUETA TUXOXOJHOM KOCO3YB0M IUJINHJIPUYECKOM
3YBUATOM NEPEJAYM COOCHOT'O PEJJYKTOPA

Ilpumeuanue. Pacuem pedykmopa (1106020 — 08YXCMYNEHYAmMO20, NO pPA38EPHYMOU cXeme,
COOCHO20, KOHUYECKO - YUIUHOPUYECKO20 U m.0.) cledyem HAYUHAmb ¢ MUXOXOOHOU CMYNeHU,
NOCKONILKY OHA onpeoessiem 2abapumul pedykmopa. Imo no3801um, 6 clyyae HeoOX00UMoCmu,
CKOPPEKMUposams Mamepuan 3y04amulx Koliec U ux mepmooopadbomky, a ciedo8amenvHo, U
2abapumsl 8ce2o pedyKmopa, UCKII0UUE mem camviM, O0Ibulol 00bem nepepaciuema.

1. UCXOJHBIE JAHHBIE IS PACUYUETA

Ny g = 2850 mun ™ - wacTora Bpamenus Bana meCTEPHH GHICTPOXOIHOM CTYIIEHH PETYKTOPA;
N,z =508,9 mun ™ - wacTora Bpamenus Bana KoJeca GHICTPOXOTHOI CTYTIEHH PETYKTOPA;
Ug =5,6 - nepenarounoe uncio GICTPOXOAHOM CTYIIEHH PeayKTOPa;

T, =11,01 H.m - MOMeHT Ha Balty [IeCTepHU OBICTPOXOHON CTYIIEHH PEYKTOPa;

T55 =59,79 H.m - MoMeHT Ha Baity Kojieca ObICTPOXO/IHON CTYIICHU PEAYKTOPa;

Ny =508,9 mun " - wactora Bpamenns Baa MeCTEPHA THXOXOTHOH CTYTIEHH PETYKTOP;
Ny =101,8 mun ™ - wactora Bpamenys Baa Koeca THXOXOIHOM CTYIIEHH PELYKTOPA;

Uy =5 - nepesatounoe Yneno THXOXOAHOMN CTYIIEHH PELYKTOPA.

T17 =59,79 H.M - MOMeHT Ha Baily [eCTEpHU ObICTPOXOHOMN CTYIIEHH PELYKTOPa;

T5; =290 H.m - MmOMeHT Ha Bally KoJieca ObICTPOXOIHOMN CTYIIEHH PELYKTOPA;

Tmax / THOM - 2,2 OTHOIICHNEC MAaKCUMaJIbHOI'O 1 HOMUHAJIbBHOT'O MOMCHTOB 3JICKTPOABUI'ATCIIA.

Huknorpamma Harpy>xkeHus Cxema penykropa

T“

! 0,7T
! &
k4

0,25 (0,25 | 0,25 | 0,25 |tilts

2. MPOEKTUPOBOYHBIN PACUET

2.1. B cooTBEeTCTBUM C peKOMEHAAUAMU 10 Tabia. 1 BeIOMpaeM mMaTepuai 3y0uaThiX KOJec

U BUJ TepMOOOPaOOTKH:
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mecrepus - cranb 40X co ckBosnoii 3akamkoit npu wHarpeee ITBY 1o TBepmoctH
48.. 55HRC ; koneco - crans 45, ynyumennas no teepnoctu 235...265HB .

Pacuer Gynem Becrtu mo cpexmmeil tBepmoctu: wmecrepun - Hp =50HRC, koxeca -

H,=250HB.
2.2. CreneHb TOYHOCTH M3TOTOBJICHUS KOJIEC TI0 KOHTAKTY
Osxunaemasi OKpyXHasi CKOpocTb 1o gopmye (1)

N -3T .3
V ~ B 15 _ 2850-5/11,01 ~317 wi
2000 2000

B cooTBercTBHE C Tab1. 2 MPUHHUMAEM BOCBMYIO CTEMEHb TOYHOCTH 3yOUaThIX KOJIEC PEIyKTOpa.

2.3. Ilpunumaem mno tabn. 3 Ko3(p(UUIUEHT OTHOCUTENBHON IMIMPUHBI 3y04aTOro BEHIIA
Vg = 0,9, 1.x. tBeprocts koneca - Hy, =250 HB <350 HB, a creness TOYHOCTH — BOCEMaSL.
2.4. KoapduuueHnt, yauTbIBaOIUNA HEPABHOMEPHOCTh PAaCIpEIesICHUs Harpy3Ku MO JITHE

KoHTaKTHBIX JuHui, pn Wyg =0,9, H, <350HB u cxeme nepenau Ne 4, cormacro puc. 1,
Oyner KH,B =1,06.

2.5. JlonyckaeMble KOHTaKTHbBIE HAMPSHKEHUS MPU pacyeTe Ha CONPOTUBIICHNE YCTAIOCTH

ompenessieM ISl eCTepHU U Koseca 1mo hopmyie (2)

1050-0,969

H1 ’
[O-]H2=O-H“m2-ZN2‘ZR‘ZV'ZX =MO,9=452 MHa,

SH2 ’
31ech IPHHSTO:
- Zr+Zy - Zy =09 (cm. npumeyanye 1o 1. 2.5.).
Tor/a pacueTHOe IOMycKaeMoe HampspkeHue 1o Gopmyie (3) Gyaer
[e]y =045- (o], +[c]y,)=0.45-(832+452) =578 Mila;
[e]y =1.25-[6], in =1,25-452 =565 MIla.
3a pacueTHoe npuHMMaeM Menbiee, T.c. [0 =565 MITa,

2.5.1. Ilpenenbl KOHTAKTHOW BRIHOCIMBOCTH MO Tabm. 1;

O i1im1 =17+ Hy +200=17-50+ 200 = 1050 MITa;
Ciitima =2+ Hy +70=2-250+70 =570 MIla;
2.5.2. Koappurments 3amaca npounocty : mecrepuu - S grp = 1,1, xoneca -

Syo =11, rax kax s wecrepuu npunsTa ckBosnas 3akanka 1 BY , a koneco ynyduieHHOE.
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2.5.3. KoadpdunueHTs! 10AT0OBEYHOCTH 10 Gopmynam (4) u (4a)

HOCKOHBKy N HE1> N HG1> a N HE2> N HG2 > TO

7
ZNy =29 Nig1 _ 5844 1% =0,969>0,75, a
\/ P, 1,6-10

-
VAP =20/NHG2 _ bl 107 =0,969>0,75.
Nue2 3,2-10

2.5.3.1. bazoBsie uncna MUKIOB 10 Gopmyie (5)

N g =340- HRC3™ +8.10° =340-50°" +8.10° =8,44-107;

Ngo =30- HB** =30.250%* =1,71-10".
2.5.3.2. CymmMapHble uuClIa LUKIOB 3a MEpHOJ cIykO0bl mo ¢opmyne (60) ¢ yderom

npuMevanus no m. 2.5.3.2.
N y1 =60-n,,, N, - L, =60-1-508,9-14000 = 4,27 -10%;
Ny,=Ny /u =4,27-10°/5=8,54.10".
2.5.3.3. Koaddurmuent pexxuma padbotsl o popmyie (7a)

t
Hpy = H3 = Z—'(

Ly

Ti

3
) =0254+0,25-0724+0,25-05°+0,25-0,3° =0,374.

max

2.5.3.4. DKBUBaJIECHTHBIC YHCJIA ITUKIOB 1O ¢dopMmyne (4) ¢ ydeToM NpUMEYaHHs IO II.

2.5.3.4.
Nper =Ny - 43 =4,27-108 -O,374=1,6.108;
Nygs =Nyg, / u=16-10°/5=3,2-10".

2.6. Onpenenenue pa3MepoB 3y04aTon mapbl

2.6.1. HauanpHblii tuameTp mectepau mo gopmysne (9)

T.. K .
dyy = 67531 -(“21)=675-:«</290 1’02-(521)=42,9 M,
voa Lol U 0,9-565° 5

2.6.2. PacyeTHas mupuHa Koyeca b\ﬁacq' U pacyeTHOE MEKOCEBOE PACCTOSTHUE a\,’i,"""' 1o
dopmynam (10) u (11) Oyayt
b2 =y -d,, =0,9-42,9=38,61mu.



37

qpact. _ dys-(u+1) 429.(5+1)
W - 2 -

Io Tabu1. 4 IpHHMMaeM CTaHJapTHOE MEeXOCeBoe paccrosiHue ayy = 125 mwm.

=128,7 mm.

PacueTrHoe MexoceBoe pacCToAHUC OTIUYACTCA OT CTAHAAPTHOI'O, IMO3TOMY YTOYHACM

HIMPUHY KoJieca 1o ¢opmyie (12)

2 2
pacu.
pmpes — ppact. | Qw | _ 38,61-(@) = 40,9 w.
a, 125
[punnMaem IIUPUHY KoJeca b2 =41mm, IIMPUHY IECTEPHU

byt =Dy +5=41+5=46 mm.
2.6.3. OnpeneneHue reOMeTpUM 3aLeTLICHUS

2.6.3.1. Moaynb o 1. 2.6.3.1. 6yzner
m=(0,01..0,02)-a,, =(0,01..0,02)-125=1,25...2,5 mm.

CornacHo Tabiy. 5 B yKa3aHHOM JMaria3oHe Haxomsarcs moxynu: 1,5; 1,75; 2,0; 2,25 u 2,5.

BriOupaem Moaynu, COOTBETCTBYIOIIUE TIEPBOMY MpEANIOUTUTEIbHOMY pany: 1,5; 2,0 u 2,5.
Pacuer BeneM Ui TpeX BapuaHTOB. OpPHEHTHPOBOYHO mNpuHMMaeM [ =129,

Pesynbrarel cBeieM B TabnwHILy.

Ne . [TapameTpsl, popMyIibl, pa3MEPHOCTH 3HavYeHHS TapaMETPOB
2 3 4 5
2.6.3.1 Monaynb 3yda m, MM 15 2,0 2,5
Ywucno 3y0beB MIECTEPHH C OKPYTIICHUEM JI0 IIEJIOTO
2a,, - CoS
uncia 7 = 2y COS S 27 20 16
m-(u+1)
Uucrno 3y0beB KoJjieca ¢ OKPYIJIEHHEM JI0 1IE€TI0r0
yHucia Z2 = Zl -u 135 100 80
2.6.5. ®daktryeckoe nepeaaroyHoe yucmo U = Zy / Zq 5 5 5
VYron HakiioHa ( C TOYHOCTBIO A0 CEKYHJ WU 4-T0
y m-(z;,+2,)
3HaKa IMOCJIe 3aIsATO) ﬂ = arccos > 13’59050 16,26020 16,26020
ayy
. T-m
Ocepoit mar Py =———, MM 20,05 22,44 28,05
sin g8
2.6.6. | KosddurmeHT 0ceBoro mepekphITis Ep= byo ! Py 2,04 1,82 1,46

Tak xax npuy M=2,5 - Z<17 10 BBHINOIHUM IIPOBEPKY HA BO3MOKHOCTH TOPE3aHHUS

3y0a o dopmyie (15)
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Zuin = 2-€05 B-(c0s? B/ 19%ar+1)= 2. c016,2602° - cos?16,2602° / tg220° +1)=15,28
HocKONBKY Zpin <16 1, mogpesanus 3y6a He Gyzer.

[lepenaTouHble ynciia BO BCEX BapUaHTaX OJAMHAKOBBI U PaBHBI 3alaHHOMY, a & ,B>1’ T.C.

BapHaHThl NPUMEPHO DPaBHO3HAYHbL Boibupaem m = 1,SmmM, Tak kak B stom ciyyae f3

HAXOJWTCSA B PEKOMEHIYEMOM ISl KOCO3YOBIX IIE€peay IUana3oHe ¥ MEHbIIE, YeM Ipu M = 2 u

m = 2,5, cnenoBareibHO, OCEBasi CUJIa B 3allCIUICHUH TaKKe OyleT MeHbIIe, a KodpPUuIueHt
OCEBOTO MEPEKPEITHS € 3 HauOOJBIIMKA. DTO 3HAUUT, YTO Mepenava OyaeT paboTaTh IIaBHEE.

2.6.7. JluameTpsl 3y0UaThIX KOJIEC

2.6.7.1. lenurenbHble AUaMeTpsl 0 popmyie (23)

Oll_m—zl_ 15-27 — 4167 s dz=m-z2= 15-135

" c0s B cos135905° cosf  cos13,5905°
d, +d, =41,67+208,33=250=2-a, - nposepxa.

= 208,33 mm.

2.6.7.2. TuaMeTpsI BepIIuH 3y0beB 110 Gopmyme (24)
dygy=di+2-m-(1+x,-y)=4167+2-15-(1+0+0)=43,67 mm;
do=dy+2-m-(1+Xx;—y)=208,33+2-15-(1+0+0)=211,33 mm.
3nech  kodpQUUMEHTH cMeleHuss wwectepHn u kodeca Xy = X, =0 wu - kosdduument

BOCIIPUHUMACMOI'0 CMCIICHU A y - O , TaK KaK KOJICCa BBIIIOJIHCHBI 0e3 CMCIICHUA.

2.6.7.3. JlnameTpsl BriaguH 1o dopmye (25)
dey=d;—2-m-(1,25- %, )=4167-2-15-(1,25-0)=37,92 u;

de,=d,—2-m-(1,25—x, )=208,33—2-15-(1,25—0) = 204,58 xm.

2.6.7.4. HauanbpHble UaMETPhl COBIAJAIOT C JETUTEILHBIMU, TaK KaK KOJIECA BHIIIOJTHEHBI
0e3 cMeleHUS
d,; =d; =4167 mv; d,,=d,=208,33 mm.
2.6.7.5. YTouHneHue ko3 duiineHTa OTHOCUTEIbHONW NIMPUHBI 3y0UaTOro BEHIA 0
dopmyne (27)
b 41

l//bd =L2=—=0,98.
d,, 4167

HOCKOJILKy OTHOCUTCJIbHAA MIMPUHA HAXOAUTCA B MPCACIax pCKOMeHﬂyCMOﬁ JJIA 8-i

CTCIICHU TOYHOCTH, OCTABJIACM OKOHYATCIBHO 8-10 CTCIICHb TOYHOCTH.

2.6.8. KoappuImeHT TopIioBoro nepekpuitus mo Gopmyie (28a), tak kak f < 20°
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E, = [1,88 -3,2- (i + iﬂ -COS B = [1,88 - 3,2(i + %ﬂ -€0s13,5905° = 1,69

Z, I 27

2.6.9. Cymmapusbiii ko3 duumeHT nepekpsitus mo Gopmyie (29)

£, =Ey+Ep =1,69+2,04=3,73

2.7. Pa3aMepsl AJ11 KOHTPOJISI B3aUMHOTIO MIOJIOKEHUS PA3HOUMEHHBIX IIpouiieit

2.7.1. IlocrosiHHAast XOp/ia, BEIPAKEHHAS B 10JISIX MOy s 110 hopmyse (30)

*

s, =%-coszoz+x-sinoc=%-cos2 20° +0-5sin20° =1,3870

2.7.2. IlocrosinHas xopaa no gopmyie (31)
5. =S5, -m=1,3870-15=2,0805 mm.
2.7.3. BeicoTa 70 mocTOsTHHOU X0opabl 1o opmyie (32)
R =050y —d;)-m- -tga)=
=05-)(43,67-41,67)-15-1,3870-t920° |= 0,6214 v

2.8. CKOpOCTb U CHJIbI B 3alICTIIICHUHN

2.8.1. OxpyxHas ckopocTs 1o popmyie (33)

vV =7Z"dW1‘n1 =ﬂ"41,67‘508,9 —111 wm/c.
60000 60000 ’

2.8.2. OxpyxHas cuina 1o ¢popmyie (34)
_2000-T, 2000-290

F, = 2784 H.
dy, 208,33
2.8.3. PagnanpHas cuna o gopmyine (35)
0
Fo=F 9% 74, 19299 _jopp

cos 8 cos 13,5905°
2.8.4. Oceas cuna o popmyie (36)
F, =F, -tg8=2784-1913,5905° =673 H.
2.9. Pa3Mepsl, Onpe/IesionIie MpOKaTHBaeMOCTh 1o . 2.9.
Koneco- S, =(5..6)-m=6-15=9 mm.

KpuBsle mnpoxanmBaeMocTH (puc. 7) TMOATBEPKAAIOT BO3MOXKHOCTh TMOJIYYEHUS Y

BLI6paHHOFO MaTepurajia KoJjeca HCO6XO,Z[HMOI>'I TBCPAOCTHU.
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3. IPOBEPOYHBII PACYET 10 KOHTAKTHBIM HATIPSIKEHUASM

3.1. IIpoBepouHBIif pacyeT Ha COMPOTUBJICHUE YCTAIOCTH
JleiicTBUTENEHOE KOHTAKTHOE HarpshkeHue 1o Gopmysne (37)
Ft ® K H . U i 1
bWZ ’ dwl u

=190-2,44.0,769-

aH=190-zH-zg-\/

=592 MIla < o], =627 MIla.

|2784-141 5%1
41-4167 5

VYcnoBue NpoYHOCTH yJOBIETBOPSIETCA.

3.1.1. Koadpdumuent, yuuTeiBaromuii ¢GopMy COINpPSHKEHHBIX IMOBEPXHOCTEH 3YObEB B
nosroce 3auemienus no puc. 9 Zy = 2,44
3.1.2. Koo duuueHt, yauThIBaOIUA CyMMapHYIO JUTMHY KOHTAKTHBIX JTUHUHN TS

KOCO3YOBIX KOJIEC IpH & B > 1 no popmyre (40a)

Z, = 1 = /i =0,769.
&, 1,69

3.1.3. Koadurment narpysku mo dopmyie (41)
Ky =Ka-Kpy - K Kig =1-1,02-107-1,29=141

3.1.3.1. KoadpunueHT BHENIHEH TMHAMHYECKOW Harpy3ku mo 1. 3.1.3.1.
Ipuanmaem K 4 =1, rak kak nuxsiorpaMma HarpyKeHus 3a/1aHa.

3.1.3.2. KoaddunueHT, yIuThIBAIOIINN JMHAMUYECKYIO HATPY3KY B 3allCTUICHUH

Kuy =102 npu V =1 wm/c, tBeproctn ommoro us konec menve 350HB u 8-i

CTENEHU TOYHOCTH (TalJI1. 7).

3.1.3.3. Koa(pduuueHnt, yuuThIBaIOMINI HEPABHOMEPHOCTb PACIPEACTICHHsSI HArpy3Kd IO

JUIMHE KOHTAKTHBIX JHHUI ipu YWy = 0,98 Gyner Ky 8= 1,07 (cm. puc. 1).

3.1.3.4. Koa¢dduimeHt, yuyuThIBalOMA HEPABHOMEPHOCTh PACHpPENENCHHUs] HArpy3Ku IO

napam 3yobeB 1o popmyiie (42)
Kug=1+(K%, —1)-Kp, =1+(2,04-1)-0,28=1,29.

3necs KO, =1+05-(ner —=5)-(1/22-1)=1+05-(8-5)-(1/0,769* ~1)=2,04 no
dopmyne (43a), Tak Kak TBEpJOCTh KOJieCca MEHbIIIE 350HB (3nauenue KodphuIueHTa K& a

HAXOJUTCS B JOMYCTUMBIX npefenax 1< K& o =204 & = 3,73); Ky = 0,28 - xoapduumenr,

YUUTBHIBAIOMINN TPUPaOOTKY 3yObeB (1o puc. 10).
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3.1.4. YTouHEeHHE AOMYCKAEMOT0 KOHTAKTHOTO HaIlpSKEHUS

3.1.4.1. KoadduimeHT, yIuTHIBAIOIIHMNA BIMSHAE UCXOIHOM MIEPOXOBATOCTH MOBEPXHOCTEH
3yoses. [Ipu R, = 1,25 Zp =1 (n.2.54.).

3.1.4.2. Ko duuuent, yuuThIBaOIINi BIMsIHIE OKPYKHOM ckopoctu. [Tpu V' <5 - m/c
Zy =1 (255).

3.1.4.3.Koadduuuenr, yantsiBarommii pasmepsl 3ydyaroro xoneca. Ipu dy <700 mm -
Zyx =1 (uw256.).

Jlomyckaemble HapsDKEHUS IECTEPHU U Kosieca 1o popmye (2)

[o]H1=°'F”"“1'ZNl Ze-Zy - Zy _ 1050-0969 4 4 .1 — 925 mrma;
SHl )
[o], _ THlim2 " N2 Zr-Zy - Zy _270-0969 4 4 1 _502 M.

Sh2 ,
PacuetrHoe gomyckaemoe HanpspkeHue o popmyie (3)
[o]y =045-(c )4 +[o]n,)=0.45-(925+502) = 770 MITa;
[e]y =1.25-[6], min =1,25-502 = 627 MITa.

3a pacueTHOE IPUHUMAEM MEHBIIIEE, T.€. [O']H =627 Mlla.

3.2. [IpoBepouHbIii pacyeT Ha KOHTAKTHYIO TPOYHOCTh IIPHU ACHCTBUU MAaKCUMAJIbHOM Harpy3ku 1o
bopmyne (44)

OH max =OH ° ?ﬂ =592-+/2,2 = 878 MIla <[c ]y pay =1510 MITa,

HOM

rre [O']H max = 2.8-07 =2,8-540=1510 MIla - nomyckaemble KOHTAaKTHBIC HALPSDKCHHUS 110

1abi. 1; oy =540 MIla - npexen Tekyuectn MaTepuaia Koseca 1o puc. 11.

YcnoBue IIPOYHOCTH BBIIIOJIHACTCA.

4. IPOBEPOYHBIN PACYET IO HANIPSI)KEHUSIM U3TI'BA

4.1.Pacuer Ha cCONPOTHUBIIEHNE YCTATIOCTH 110 1. 4.1.

o], _310 ~812 > o] _ 305

ITockonbKy Yoo, 382 =81, Yoo, 350 =849, 1o nposepky Benem 1o
mecTepHe, kKak 0osee cnaboit. J{s Hee
F-Ke 2784-2 59
o, =——7-Y Yg-Y, = 3,82-0,769-0,592 =
F1 by, - M Fs1°Yp ' Tg 41-15
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=203.9 MHa<[(7] y =310 MITa.

VYcioBre NPOYHOCTH BBITOJIHAETCS.
4.1.1. Kospduuuent Harpy3ku no popmyie (46)
Ke =Ka Key - Kpg - Kpg =1:1,04-1,22.2,04=259

4.1.1.1. KoahunueHT, yauThIBAIONINI BHEIITHIOK THHAMUYECKYIO HATPY3KY

Ipuanmaem K 4 =1, tak kak quxsiorpaMma HarpyKeHus 3a/1aHa.

4.1.1.2. KospduuueHt, y4duThHIBAIOMUNA JUHAMUYECKYI0 HArpy3sky B 3allEIUICHUH
Key =1,04 npu V &1 w/c, tBeproctu oxsoro u3 koiec mensie 3S0HB u 8-ii crenenn
TOYHOCTH (TabiI. 8).

4.1.1.3. KoapdpuimeHt, yduTbIBalOUUil HEPAaBHOMEPHOCTh paclpeiesieHus] Harpy3kd IO
JUIMHE KOHTAKTHBIX JHHMI ipu YWy = 0,98, Ke 5= 1,22 (no puc. 12).

4.1.1.4. KoapdunueHt, yIuTHIBAIONINNA HEPABHOMEPHOCTh paCIpeIesieHUs Harpy3KH IO
napam 3yobeB 1o dopmyie (47)

Ke, =Kp, =2,04.
4.1.2. Koaddumnuentsl, yauteiBatomue Gopmy 3yda U KOHIICHTPAIMIO HAMPSDKCHUH, IS

KoJiec c HapyKHbIM 3aleTIEHHEM o puc. 13 npu X; =X, =0,

Z 27 Z, 135
3 5 ned 0=29 n Lyp=——5o=—3 0
cos” f cos” 13,5905 cos” f cos~ 13,5905

YFS]. - 3,82 u YFSZ - 3,59

147 -

Ly =

4.1.3. KoaddunueHt, yuuTHIBAIOIINKA BIMSHUE YTIa HAKIOHA 3y0a 1o dhopmyie (48)

~ B 13,5905°
Yﬂ—l—gﬂ' 1—2,04'W

1000 = =0,769>0,7.

4.1.4. KosdduuueHt, y4duThIBalOIIUNA MepekpbiTHe 3yObeB Mo dopmyne (49a), Tak
KaK & g >1.
Y,=1/¢6,=1/1,69=0,592.

4.1.5. lonyckaemble HanpsKEHUs MPU pacdeTe Ha COMPOTUBIICHUE YCTAIOCTU MPH U3rude

JUIs IIeCTepHU U KoJieca 1o gopmyie (50)

Y .
o], = Zetmi ey Ly y, =280 65091 1045 = 310 M
Sk1 1,7
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Y .
[0]-, =2F "g2 N2.Ys Y Yy =%-1,05-1-1,oz4= 305 MIla.

F2 J

4.1.5.1. lpenen BeHOCTMBOCTH 1pH u3rubde o gopmyre (51)

OFlim1 = O lim1-Yz - Yg1 - Yq -Ya =480-1-1-1.1=480 MIla;

OFlim2 =Opiim2-Yz Yg2-Yg YA =438-1-11-1.1=482MIIa.
4.1.5.2. [Ipeaen BBIHOCIMBOCTH MPU U3THOE, COOTBETCTBYIOMINI 0a30BOMY YHCITY ITUKIIOB

mo Ttaom 1: O'Igliml =480 MIla ans cranu 40X npu cksossoit 3akanke 1BY ;

0'2 lim2 = 1,75- HBZ =1,75-250 =438 MIla nns ynyumennoii cramu 45.
4.1.5.3. KoaduimeHT, yauThIBaronuii cnocod mogydyeHus 3aroToBKU
IIpu mramnoBanHoi 3arotoBke ¥z = 1.

4.1.5.4. Koadpduument, yautbIBaronuil BiIUsIHIE NUIH()OBAHUS MEPEXOTHON MOBEPXHOCTH

mo m. 4.1.5.4.

Ipu mmdosannoii nosepxnoctn Yy =1, Yo =11,

4.1.5.5. KoapduuueHt, yduThIBarONIui BIUsHUE AeGOPMAIIMOHHOTO YIMPOYHEHHS IO I
4.1.5.5.

Ipu otcyrcrBun ynpounenust Yy = 1.

4.1.5.6. KoapduruenT, yunThIBAIOMNWNA BIMSHUE XapaKTepa MPHIOKEHUS HArpy3KH 110 1.

4.1.5.6.
IIpu oxgHocTopoHHeit Harpyske ¥ 4 = 1.
4.1.6. Koaddunuent 3anaca npu u3rude mo tadi. 1
Sp1 =178y =1,7.
4.1.7. Koa¢pduuueHTsl J0ATOBEYHOCTH 1O 1. 4.1.7.
Mockomsiy Ngy > Npggy =4-10°, a Negy> Negy =4-10°, 10y =Yy, =1,
Jlist namero cinydas g1 = (g, =0, Tak Kak Koneco u uecTepHs LHpOBAHHbIE 1

UMEIOT OJTHOPOJIHYIO CTPYKTYPY 3yObeB.
31ech SKBUBAJICHTHBIE YHCIIa IUKIOB Ipu u3ruode mno gopmyie (53) ¢ yuerom m. 2.5.3.2.

HaCTOAIICTO HpI/IMepa
Negp = Ny - g =4,27-10°.0,283=1,21-10°;

Nego =Ny e, =8,54-107-0,283=2,42-10".
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Koappuuments! pexuma paboTsl 1o popmysie (54a), Tak kak (g1 =g, =6 Oyayr

Ul = Py = Mg =zt—i(L)6 =0,25+0,25-0,7°+0,25-0,5° +0,25-0,3% = 0,283.
tZ’ Tmax
4.1.8. Kod>(pUIHEHT, yduThIBAIOLIMI IPASHEHT HAIPSIKEHUH 110 popmyire (55)
Y5;=1,082-0172-lgm=1,082—-0172-1g15=1,05.
4.1.9. Koopduuuent Y, yIHTHIBAIOUIHMIT IIIEPOXOBATOCTH NIEPEXOTHOM TIOBEPXHOCTH TIO
m. 4.1.9.
Tpu mnosanmH 1 3y6ohpesepoBanuu ¢ mepoxoBaTocThio He Gonee Ry =40 Mk
Yp=1.
4.1.10. Koo HIieHTbl, yIUTHIBAIOMIIE pa3Mephl 3y6yaToro koieca o dopmyie (56)
Yy, =1,05—0,000125-dy,; =1,05—0,000125- 41,67 =1,045;
Yy, =1,05—0,000125-d,y, =1,05—0,000125- 208,33 =1,024.
4.2. PacueTr Ha MPOYHOCTH MPU MAaKCUMAIBHOUW Harpy3ke mo dopmyie (57)

Kas _ 203,9-% =509,8 MIla < [6]¢ 110y = 1478 MITa,
A

OFimax =OF1°

YcrnoBrue npoYHOCTH BBIMOJIHAETCS.
4.2.1. KoapdunueHT BHEIIHEH TMHAMUYECKOW HArpy3KH MIPH pacueTax Ha

MIPOYHOCTH MO0 MaKCUMAaJILHOW Harpy3Kku 1o taou. 9.
Jliist IPUBOJIOB C ACHHXPOHHBIM dJeKTpoaBHurareseM npu mycke — K g =2,5

4.2.2. JlomyckaeMble HapsDKEHUS M3ruda Mpyu MaKCUMaIbHOUW Harpy3ke 1o gopmyse (58)

0
[T e = SESE Yo Yo Yo = 2o 111,045 = 1478 Mla
FStl )
rre GlgStl =2250 MIla - OGasoBoe mpejenbHOE HANpsKeHHWe 1o  Tabm.  1;

Sksi1 =1,75/Y5,=175/1=175 - xoobpuument sanaca; Yy =1 - xospduumenr,
YUMTHIBAIOMME  BUI  3ar0TOBKH; Y gsyp = 1,1-kooddumment,  yuuthiBarommii  BrusHue

nuM(oBaHUs NMEPEXOAHOM MOBEPXHOCTH 3yObeB, Ul HUIM(OBAHHBIX KOJIEC CKBO3ZHOW 3aKaJIKHU C
narpesom TBY; Yyg1 =1- kospduument, yuntbiBaromuii BiusHue Ae)OPMALKOHHOIO

YIIPOYHEHHU s, PU NUTM(POBAHHOM MEPEX0JHON MOBEPXHOCTU 3yObEB.
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IPUJIOKEHMUE 4
ITPUMEP PACUETA BBICTPOXOJHOM KOCO3YEO0OM IUJINHJIPUYECKOM
3YBUATOM NEPEJAYM COOCHOT'O PEJJYKTOPA
1. ACXO/JHBIE JTAHHBIE JIJISI PACYETA
[IpuBeneHbI B IpUIOKEHUH 3.

Ilpumeuanue. Cmenenvb mouyHOCMU U320MOBIEHUS KOIeC NO KOHmaxkmy yoce 6bl6paHa npu

pacueme muxoxoouou cmynenu. Cmenens mouHocmu 3y04amuix Kojaec pe0yKmopa 60CbMasl.

2. MPOEKTUPOBOYHBINA PACUET BBICTPOXO/JHOM CTYIIEHW COOCHOI'O
PEAYKPOPA
2.1. Onpenenenne pa3MepoB 3y04aToid mapsl

2.1.1. MexoceBoe paccTOSIHHME OBICTPOXOJHOW CTYIEHH COOCHOTO PEIyKTOpa pPaBHO
MEXKOCEBOMY PACCTOSHUIO THXOXO/HOM CTyIeHH, T.e. 8y, = 125 Mm.

2.1.2. B cooTBecTBUU C 1. 6. pacueTHas NIMPHUHA 3y04aTOrO BEHIIA

bl =(04..0,5)- b,y =045-41=18 45 .

[IpuHrMaem mupuHy 3y04aTOro BEHIIa Kojieca bW2 =19 mwm. Illupuna mecrepan

cornacho 1. 2.6.2. 6yzer b,y =b,» +5=194+5=24 mm.

2.1.3. OnpeneneHrie reOMETPUM 3allCIICHUS

2.1.2.1. TIockonbKy y THXOXOJHOH cTymenu mMomyns M =15 mm, T.e. HaumeHbmMii U3
MPUMEHSIEMbIX JJI CHJIOBBIX IMJIMHAPUYECKUX 3yO0UaThIX mepenad, TO sl ObICTPOXOAHOMU

CTyIeHU npuHuMaeM Tak ke M =15 mwm.

=120
OpI/IeHTI/IpOBO‘IHO 3a4acMCiA yTJ'IOM HAKJIOHAa ﬂ = .

Uucrno 3yObeB MIECTEPHH ¢ OKPYTIIEHUEM JI0 1IeJIoTo uncia mno gopmysne (13)
L 23,00 f _ 2-125-c0s12°
7 me(u+l)  15-(56+1)

Uucno 3yoneB koneca opmyne (14)c okpyriieHueM 10 1e0ro yrcia

Z,=12,-U=25-5,6=140.

2.1.2.2. OKOHYATENIBHO:

nepenaTouHoe yucio no dopmyne (19)
z, 140
Z; 25

yrou HaksoHa gopmyie (20) (¢ TOUHOCTBIO IO CeKYH]I WK 4-TO 3HaKa MOCIIEe 3arsaToi)
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B =arccos (21+22) _ aroeos 22(25+140) _ g 10960.
2-a, .
oceBoi war popmyie (21) P, = z-m_ 715 =334, mm.

sinf sin8,1096
Ipumeyanue. Ecau yeon ewvixooum 3a  pekomenoyemvle npeoenvl (01 KOCO3YObIX
p= 80...150( 20° ), weeponnvix = 259 ..40° ), cnedyem paccmompemv  Opyeuem

6apuarnbl 3HA4Y€HUAA MOdle}Z Uuiu npuMerumsb CmMewerue UHCnMpymerma npu Hape3anuu.

2.1.2.3. KoadunueHt oceBoro nepekpritus popmye (22)
g5 =Dy, / Py =19/334=0569.

Tak kaK €5 3HAYUTENLHO MEHBLIE EMHALBL, TO CIEAYET PACCMOTPETH APYTHE BAPHAHTEL
a MMEHHO: YBENMYHTH IIMPHHY 3y64atoro Bewna npu kotopoit €4 20,9, wm ysemuuuts yrox
naxona 8 nipu xoropom £ 20,9.

B mepsom ciyuwae by, 2 Py -€5=33,4:09=30,1 mm oxassaercs nocratouno

BEJIMKa, IO3TOMY PaCCMOTPUM BTOPO BapHaHT.

2.1.2.4. OpHEeHTHPOBOYHO 3a7aeMcsl YIJIOM HakloHa f§ = 150 ¥ TIOBTOPUM pacyer I.11.
2.1.2.1. — 2.1.2.3. nacrosiero npumepa. [lomyunm: ducio 3yObeB mectepun Z; = 24 ; uncno
3yObeB  Kkomeca  Z, =134, nepenatoudoe  uyucno  U=558yron  naknona

£ =18 55840 (BeIMYMHA YIiIa HAKJIOHA BBIXOIHUT 32 PEKOMEH/yeMbIe Mpe/ebl [ KOCO3yObIX

0 o
KoJIec, HO He mpesbimtaer gomyctumoro sHadenns B = (20" ), T.e. Bropoii BapuanT npuemem);
ocesoit mar P, = 14,81 mwm; kooduumnent oceBoro nepekpbITus £ B = 1,28.

2.1.2.5. lenurensHble AuaMeTpsl o Gopmyre (23)

_m-z;  15-24 m-z,  15-134

cosB c0518,5584° cos B cos18,5584°
d,+d, =37,97+212,03=250=2-a,, - nposepxa.

dy

=3797mm; d, =

= 212,03 mm.

2.1.2.6. TuameTpsl BepuiiH 3y6beB Gopmyie (24)
dyy=d;+2-m-(1+x,—-y)=3797+2-15-(1+0+0)=40,97 mm;
dyp=dy+2-m-(14+ %, -y)=21203+2-15-(1+0+0)=215,03 mm.
3nech  kodpuIMeHTs cMeleHus mectepHn u koneca Xy = Xo =0 wu - kosdduument

Bocripuaumaemoro cmentenust Y = 0, Tak kak Koneca BHITIONHEHB! 6€3 CMEMIEHHUS.

2.1.2.7. nametpsl BuaauH dpopmyne (25)
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dey=d;—2-m-(1,25—%, )=37,97—2-15-(1,25-0) = 34,22 wn;
dip=dy—2-m-(1,25—X,)=21203-2-15-(1,25—0) = 208,28 m.

2.1.2.8. HayanbHbie TUaMETPhl COBIA/IAIOT C JICTUTEIbHBIMU, TaK KaK KOJIECa BBITIOJHEHBI
0e3 cMmelleHus
dWl = dl = 37 ,97 MM, dW2 = d2 = 212,03 MM.
2.1.2.9. YTounenue ko3(ppuiienTa OTHOCUTENBHONW HIUPHUHBI 3y04aToro BeHIa 1o
dhopmyre (27)
b, 19

2.1.3. Ko urmenT ToprioBoro nepekpuitus o Gopmyie (28a), tak kak ff < 20°

g, = |:1,88 -32- (i + i):| +COS fB = |:l,88 - 3,2(i + ﬁﬂ .c0s18,5584° =163

Z, I 24

2.1.4. CymmapHbIil K03QPUIHEHT nepeKpbITHs 110 popmyie (29)

£, =&, +Ep =1,63+1,28=2,91

2.2. Pa3zmeps 1y1st KOHTPOJIS B3aMMHOTO TIOJIOKEHHS Pa3HOMMEHHBIX TIpOoduiieit

2.2.1. IlocrosiHHAs XOp/1a, BEIPAKEHHASI B TOJISIX MOIyIIs 110 hopmyie (30)

*

5, =%-coszoz+x-sinoz=%-cos2 20° +0-5sin 20° =1,3870

2.2.2. IlocrosinHas xopa mo dopmyie (31)
5. =5, -m=1,3870-15=2,0805 ww.

2.2.3. BricoTa 110 mocTossHHOM X0opabl 1o dopmyiie (32)

h,=05- [(dal ~d;)-m-s; -tga]=
=05-)(40,88—37,88)-1,5-1,3870- 1920° |= 0,6214 v
2.3. CKOpOCTh U CUJIBI B 3all€TNIEHUH

2.3.1. OxpyxHas ckopocTb 1o popmyie (33)
_ ﬂ"dwl ‘nl _ ”'37,97'2850

=5,67 wm/c.
60000 60000
2.3.2. OkpyxHas cuna o popmyre (34)
F, = 2000-T, _ 2000-59,79 _ 564 11

Ay 212,03

2.3.3. PagnanesHas cuna o gopmyie (35)
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0
|:r=|:t.tgﬂ= 1920

. =216,5 H.
cos cos 18,5584°

2.3.4. Oceas cuna o gopmyie (36)
F =F, -tg8="564-1918,5584° =189 4 H.
2.4. KonrakTHbIe HanpspkeHUs 1o popmyse (37)

Ft'KH .Uil
bwz'dwl u

=190-2,39-0,783-

aH=190-zH-zg-\/

.\/564.1’42 . 5,58i1 =406,8 MIla.

19-37,97 5,58

2.4.1. Kosddunuent, yuutbiBaomuil (GopMy CONPsHKEHHBIX MOBEPXHOCTEH 3yObeB B
nostoce 3auemienus no puc. 9 Zy =2,39
2.4.2. KoapduueHt, yauThIBarOIINN CyMMapHYIO JIMHY KOHTAKTHBIX JTUHUM TS

KOCO3YOBIX KOJIeC Ipu & B > 1 no gopmyne (40a)

Z, = i = /i =0,783.
&, 1,63

2.4.3. KoaddunueHnt Harpysku 1o dopmyse (41)
Ky =Ka-Kpy - K Kig =1-112:1,03-123=142
2.4.3.1. KoaddurmenT BHenTHeH quHAMUYeCKO Harpy3ku 1o . 3.1.3.1.
[puaumaem K 4 =1, rak kak nuksiorpaMma HarpyKeHus 3a/1aHa.
2.4.3.2. KoadduineHT, yauThIBAIOUINI TUHAMUYECKYIO Harpy3KYy B 3alleTJICHUH
Kuy =112 upu V =5,67 m/c, tBeproctu onoro u3 koinec mensie 3SOHB u 8-it

CTENEHU TOYHOCTH (Tabi. 7).

2.4.3.3. KoadduiuueHT, yuuThIBaIOUIMI HEPaAaBHOMEPHOCTb paclpe/ieNeHus] Harpy3ku I10

JJIMHE KOHTAKTHBIX JIMHUHU IPU YWy = 05 Oyzmer K HE = 1,03 (cm. puc. 1).

2.4.3.4. KoadpduuueHT, yuuTHIBAIOUINI HEPAaBHOMEPHOCTh pACIpelesieHHs] Harpy3ku Io

napam 3yobeB 1o gpopmyie (42)
Kpg =1+ (K%, 1)Ky =1+(1,95-1)-0,24=123.



49
3necs KO, =1+05-(nep =5)-(1/22-1)=1+0,5-(8-5)-(1/0,783% —=1)=1,95 no
popmyine (43a), Tak kak TBepaocTh Koneca menbiie 3D0HB (3nauenue xo>dduuuenra K& o

HAXOMUTCS B JIOMYCTUMBIX mpenena 1< K& 2 =195<5¢,=291); Ky, =0,24 - xospdummen,
YUUTHIBAIOIIMH TpupaboTKy 3y0heB (1o puc. 10), Tak Kak okpyxkHas ckopocts V =5,67 m/c, a

oxxunaemast tBepaocts koieca H, = 200HB exuun,

2.4.4. Ilpenen KOHTAaKTHOM BBIHOCIMBOCTU MaTepuaia KoJjieca Oyaer

O.H ‘SH?_ _ 406,8‘1,1

= =443 Mlla.
ZNZ.ZRZ.ZVZ.ZXZ 1'1'1,01'1

OHlim2 =

2.4.4.1. Ko3ppuumeHt, yauThIBaIOIINHN IIEPOXOBATOCTh TOBEPXHOCTH 3yObeB. [lpu
R, =125 Zp =1 (un265.1.).

2.4.4.2. Koo puuuent, yauTslBaromuii Bausaue okpyxknoi ckopoctu. Ipu V =5,67 m/c
Z, =101 (2.65.2).

2.4.4.3. Koodduuuent, yautsiparouuii pasmep 3y6uaroro koneca. Ipu Gy <700 mm -
Zyx =1 (n2.6.523).

2.4.4.4. Kospduument 3amaca mpoaHOCTH JUIsl YIy4LIeHHOTo Koeca Spyo =1,1.

2.4.4.5. Kosppuument noiroseqsocty koseca npuanmaeM Z o =1 B npeanonoxenu,

YTO KOJICCO 0Tpa60TaeT SKBUBAJICHTHOC YHUCJIO IIUKJIIOB PaBHOC 6330BOMy, T.C. N HE2= N HG2 -

2.4.5. llpumem ans Kojeca yIydlIEHHYIO CTajldb W OMpeJesisieM HeoOXOIUMYI0 TBEPIOCTb

3yObeB

=187

H =0Hlim2_70=443_70
2 2 2

2.4.6. TBepaOCTh 3yObeB IIECTEPHU OyIET
H, =H, +(25..30)HB =187+ 30~ 215
BribupaeM B KauecTBe Marepuana konec: mus mectepuu crans 40X, ynydmennyro 1o

meepaoctn  H; =200..230HB; «xoneca crams 45, yayumeHHylo g0  TBEPAOCTH

H, =180..210HB.
2.5. PazMepsl, onpeenstomue NpoKajJInBaeMocCTh 110 1. 2.9.

dy ., 4097

Illectepus S = 7 +3 +3=235 mm.

Koneco- S, =(5..6)-m=6-15=9 mm.
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KpuBbie mnpokanuBaemoctu (puc. 7) MOATBEPKIAIOT BO3MOXHOCTb IOJYYEHMS Yy

BBIOPaHHOTO MaTepuala Kojieca He00X0AMMON TBEPAOCTH.

3. MPOBEPOYHBIN PACYET HA KOHTAKTHYIO ITIPOYHOCTH TP JIENCTBUHA
MAKCHUMAJIbHON HATPY3KH 11O ®OPMY.IE (44)

O max =0 * ?ﬂ =406,8-/2,2 =603 MIla <[], jiax = 952 MITa,
HOM
rre [O']H max = 2.8-07 =2,8-340 =952 MIla - nomyckaempie KOHTAaKTHBIC HAIPSDKCHHAS T10

tabn. 1; o7 = 340 Mlla - npezen TekydecTn MaTepuaia Koseca 1o puc. 11.

VYcnoBue NpOYHOCTH BBINOJIHSIETCS.

4. IPOBEPOYHBIN PACYET IO HATIPSI)KEHUSIM U3T'TBA

4.1. IIpoBepoUHBIil pacyeT Ha COMPOTUBIIEHUE YCTAIOCTH 1O 11.4.1.

[O-]Fl — 267 =69,9 > [O-]FZ =E

ITockoIbKY Yoo, 382 Yec, 36 =63,1, To nposepky BeaeM MO
IecTepHe, Kak 0oiiee cnaboid. st Hee
F. - Kg 564-2,56
o1 =—7-"-Y Ygp-¥Y,=—>-382-0,802-0,613 =
FL= p m FSLTTAYe 2415

= 75,3 MIla<[o]r; =267 MIla,
VYcaoBue IIPOYHOCTHU BBIIIOJIHACTCH.

4.1.1. KoadpdunueHnt Harpysku 1o dopmye (46)
Ke =Ka-Key -Kep-Keg =1-103-1,22.2,04 =256
4.1.1.1. KoadduneHT, yuuThIBAIONINI BHEIIHIOK THHAMUYECKYIO HATPY3KY

[puanumaem K 4 =1, tak kak nuksiorpaMma HarpyKeHus 3a/1aHa.

4.1.1.2. KoaddunreHT, yauThIBAIONINI IUHAMUYECKYIO Harpy3Ky B 3alleruieHnu (Tab. §)

4.1.1.2. Kos(p¢punuent, yuuTHIBAIOUIMN JUHAMHUYECKYIO Harpy3ky B 3alleIlICHHH
Key =1,23 mpu V =5,67 m/c, tBeproctu oxnoro u3 konec mensiie 3SOHB u 8-ii crenenn
TO4YHOCTH (Tabi. 8).

4.1.1.3. KoadduumeHt, yuuThIBaAIOUINI HEPAaBHOMEPHOCTh pACIpelesieHHs] Harpy3ku IO
JJIMHE KOHTAKTHBIX JIMHUHU IPU YWy = 05, K,: 5= 1,08 (o puc. 12).

4.1.1.4. KoadduuueHT, yuuTHIBAIOUINI HEPaBHOMEPHOCTh pacIpe/ieieHUs] Harpys3ku Io

napam 3yobeB 1o popmyie (47)
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Ke, = KRy =1.95.

4.1.2. KoadduuuenTsl, yuutsiBaromue GopMmy 3y0a U KOHLUEHTPAIMIO HANPSHKSHUH, IS

KOJIEC c HapY>KHBIM 3alEIUICHUEM o puc. 13 npu X; =X, =0,

cos® B cos®18,5584° cos® B cos®18,5584°

YFSl - 3,82 n lesz - 3,6

4.1.3. KoaddunueHnt, yauThIBAIOIINHI BIMSHUE YTia HAKIOHA 3y0a 1o ¢opmyiie (48)

~ B 18,5584°
Yﬂ—l—gﬂ' 1—1,28'T

W— =0,802>O,7

4.1.4. KosdduuueHt, yduThiBalOLIUN MepekpbITHe 3yObeB Mo ¢opmyine (49a), Tak

KaK € g >1.

Y,=1/¢,=1/163=0,613.
4.1.5. lomyckaemble HAMPSDKEHUS MPU pacyeTe Ha COMPOTUBJICHUE YCTATIOCTH MPU MU3TrH0e

JUTSI TIECTEPHU U KoJsieca 1o popmyse (50)

Y .
o], = Zetime Yty Ly y, = M4 6509, 045 = 267 M

Sk1 1,7
Y .

[o]-, = Trlim2"IN2 y .y, .Y, , =@-1,05-1-1,023= 227 MIla.
Sk2 17

4.1.5.1. IIpenen BBIHOCIMBOCTH IpH U3rnde no gopmyme (51)

O tim1 = OC im1 Yz Y1 -Yg -Ya =376-1-11-1.1= 414 MIla;

OFlimz2 =0 tim2 Yz Yg2-Yg-Ya=327-1-11-1.1=360MIla.
4.1.5.2. Tlpeaen BBIHOCIMBOCTH MpPU U3rHOE, COOTBETCTBYIOIIUNA Ga30BOMY UMCITY ITUKJIOB

mo tadm. 1: 0'2 lime =1,75-HB; =1,75-215=376 MIla pus ynyuwennoii cramu 40X ;

0'2 lim2 =1,75- HB, =1,75-187 = 327 MIla ans ynyumennoii cramm 45,
4.1.5.3. Koa(purueHT, yanThIBatOLINH cr1ocod MOaydeHus: 3ar0OTOBKH
[pu wramnoBanHo# 3arotoske Yy =1,

4.1.5.4. KoaduimenT, yauTeIBaoIuil BIUsSHUE NUTM(POBAHUS TIEPEXOIHON MOBEPXHOCTH

no 4.1.5.4.

Tpu mumudosanmoit nosepxuoctu Yq; =Ygp =1,1.
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4.1.5.5. KoadduuueHT, yduThIBAIONIMNA BIUSHUE 1e(OPMAIIMOHHOTO YIPOYHEHHUS MO II.

4.1.5.5.
Hpu orcyrersuu ynpounerns Yy = 1.

4.1.5.6. Ko dunumenTt, yauThIBaIOIUN BIUSHUE XapaKTepa MPUIOKEHUsT HArpy3Kd 1O II.

4.1.5.6.
IIpu oxgHocTopoHHeit Harpyske ¥ 4 = 1.
4.1.6. Kosddunment 3anaca npu u3rude mo tadam. 1
Sp;=Sg,=17.
4.1.7. KoappuumeHTs! 10AroBe4HOCTH 110 1. 4.1.7.
Mockomsky Ny > Npgy =4-10%, a Npgp> Npgp =4-10°, 0¥y =Yy, =1.
Jlist mawero ciygas g1 = (g, =0, Tak Kak Koueco u uecTepHs LHpOBaHHbBIC 1

HMEIOT OJTHOPOJIHYIO CTPYKTYpPY 3yObeB.

31ech SKBUBAJICHTHBIE YHCIIA UKIOB Ipu u3rubde mno gopmyie (53)
Neg; =Ny - ggg =2,39-10°-0,283=6,76-10°%;

Nego=Npg, / U=6,76-10° /5,58 =1,21-10°.

CymMapHbIe Ynclia IUKJIOB 3a Mepuo clIykObl o gopmyne (36) ¢ ydyeToMm mpuMedaHus

no . 2.5.3.2.

Ny, =60-n,,, -n - Ly, =60-1-2850-14000 = 2,39-10°;

Ny, =Ny, /u =2,39-10° / 558 =4,29-10°.
Kosdduuuents! pesxnma pabotsl Mg = Up, = tg =0,283, tak kak (g1 =(p, =6.
4.1.9. KodhuupeHT, yauThIBAIOIMIA TPaIHEHT HAIPSDKEHHIE o dopmyte (55)
Y5 =1,082-0172-lgm=1,082—-0,172-1g15=1,05.
4.1.9. Kooddumment Y g , yIUTHIBAIONIMIA TIEPOXOBATOCT MIEPEXOTHOH MOBEPXHOCTH TIO TI.
4.1.9.
Tpu mumdosanuy 1 3y6odpeseposanuy ¢ mepoxosatocTsio He Gomee R, =40 mxm
Yg =1.
4.1.10. Ko3(hHIHEeHTbI, YIUTHIBAIOIIME Pa3Mephl 3y6uaToro koieca mo hopmyie (56)
Yy, =1,05—0,000125-dy,; =1,05—0,000125- 37,97 =1,045;
Yy > =1,05—0,000125-d,y, =1,05—0,000125-212,03=1,023.

4.2. PacueT Ha MPOYHOCTH MPH MAKCHUMAIILHOM Harpy3ke mo ¢opmyie (57)
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OF1imax = OF1° T(AS =75,3'?=188 Mlla < [G]Flmax =918 MlIla.

A

YcnoBue MPOYHOCTH BBIMOJIHSACTCS.
4.2.1. KoapdunumeHT BHEITHEH JMHAMUYECKON HArpy3KH MIPH pacyeTax Ha

IIPOYHOCTH 110 MAKCUMAJILHOM HArpy3KH 1o Tabi. 9.
Jltst IPUBOJIOB C ACHHXPOHHBIM dJIeKTpoBHUrareneM npu mycke — K g =2,5

4.2.2. JlomyckaemMble HapsDKEHUST M3ruda mpyu MakCUMaIbHOUM Harpy3ke o dopmye (58)

0
o 1398
[0 ]k 1max = <72 - Yystr - Yast  Yxi = T 11+1-1,045=918 M,

FStl ’
rIe O'IgStl =6,5- HB =6,5-215=1398 MIIa - 6a30Boe npezaenbHoe HanpspkeHUe 1o TabiL. 1;
Sesu =1,75/Y5,=175/1=175 - xoodppuument szamaca; Yy; =1 - koapduumenr,
YUUTBIBAIONIMNA BHJ 3arOTOBKH, YgStl =11 - xo>}duiMeHT, yYUTHIBAIOMMI BIMAHME

nuTOBaHUS TEPEXOTHON TOBEPXHOCTH 3yObeB, MJisi NUIMGOBAHHBIX KOJIEC CKBO3HOM 3aKalIKH;
Yystn =1- xospduiment, yuurbiBaromuii BiausHHE Ae(OPMALMOHHOTO YNPOYHEHHS, IIPH

nuTOBaHHOM TIEPEXOTHOM TOBEPXHOCTH 3YObEB.
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