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3aganue Ne 6-3
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BBenenue

[IpakTnueckass paboTa MOCBAILIEHA 3JIEMEHTAPHOMY IMPOEKTUPOBAHUIO U
KOHCTpyupoBaHuto. [IpoekTpoBanme — 3TO pacy€ér B JaHHOM padore.
PaccuuteiBanm mapamerpsl IBMKEHUs IpuBona. IIpMBOX - 3TO COBOKYIHOCTH
COCTaBHBIX YacCTel, KOTOPasl B LIEJIOM IPEIHA3HAYCHA IS IPUBEICHUS B JCHCTBHE
Kakoro-nmu0o Mexanusma. O4eHb 4acTo B MPOMBIIUIEHHOCTH MPUBOJ COCTOUT U3
AJIEKTPOJIBUraTelNs, PEeAyKTopa, My(pT, TOpMO3a U pambl, Ha KOTOpPOH 3TO BCe
ycraHoBieHO. [IpuBox MoKeT OBbITh HENOCPEICTBEHHO IPUCOEIMHEH K
VCIIOJIHUTEIIbHOMY MEXAaHU3MY U COEIMHEH C HUM IIOCPENCTBOM LIETHOM, PEMEHHOU
wiu 3yOuaToii nepefauu. Mcnosip30Banu ypaBHeHUs 1715 KO3 (PULIMEHTA [T0JIE3HOTO
JNEUCTBUSA. BBITOTHUIN NPOEKTHBIM M MPOBEPOYHBIN IUIOCKOPEMEHHOM NEpeaadn
KOHMYECKOTO penykropa. MTOroMm mpoeKTHOro pacuéra sBISETCS OIpeleiCHUE
OCHOBHOTO IIapaMeTpa INIOCKOPEMEHHOU IIepeJadH.
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1. DneMeHTapHBIN pacyéT NpUBoOAA.
1.1 Ioxdop 31eKTpOABUTATEIIS.

B 3amaHue Ha npakTudeckyro paboTy 3aJaHbl MapaMeTpbl NpUBOAA HA
TUXOXOJHOM (BBIXOJAHOM) Bally. OJTH TNapaMeTpbl COBOKYIIHO OMPEIECISIOT
MOIIIHOCTh Ha BBIXOJE NpHUBOAA. BbIXOAHBIE NapaMeTpbl NPUHATO HAa3bIBaTh
IJIABHBIMM  DKCIUIyaTallUOHHBIMM IapaMeTpaMu npuBoja. Bce panpHeimue
pacuéTel TPOU3BOJAT, OTTAJKMBAsACh OT 3TUX MapamMeTpoB. B nmanHOI pabote
IJIABHBIMM  DKCIUTYaTallMOHHBIMM TIapaMeTpaMH, OIpPEASSIONIMMH  MOIHOCTb
IPUBOJIA, HAIPUMED, SBJISAIOTCS CHUjla F Ha MCIIOJIHUTENEHOM OpPraHe U CKOPOCTh V
nepemMenieHuss 3toro oprada. [lo 3TUM JaHHBIM ONpPEAENAIOT MOLIHOCTh Ha

BenymieM (OBICTPOXOHOM WIIM BXOJTHOM) BaJly pUBO/A MO (opmyJie:

P, = b
BX — __
n
['me P, — MOIIIHOCTh TUXOXOJIHOTO Bajla IIPUBOJIA;

P.=F-v

n- KIIJI npuBoxa.
KIIJI mpuBoga onpenensercs mo hopmyre:

M= Ny 11 N2 " Nk

rae: 1y~ KIJ mydTsi;

11 - KII/I rumockopeMeHHoM niepenayu;

1n,- KIIJI xoHnueckoil nepenauu;

ni- KI1JI mapsl O IITUITHAKOB,

m = 3- 4UCJO Map MNOAIIMITHUKOB B IIPUBO/IE.
P.=0,90-1,60 = 1,44kBT;
n=2097-095-0,98-0,9933 = 0,884;

1,44

BX — M = 1,61KBT;

YroObl ompeAenuTh 3JIEKTPOJABUTATENh, HEOOXOAMMO OPHUEHTHPOBOYHO

ONPENENIUTh YaCTOTY BpalllEHHUs, BEAYIIEro (ObICTPOXOHOTO) BaJia MPUBOJA (M)

ucm
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Ngxy = Ny " lop;

Ny~ 9aCTOTA BPALIEHHS] TAXOXOIHOTO Baja IPUBOIA, MUH |
60 v
n =
T om-d

iop~ OPUEHTUPOBOYHOE TIEPENATOYHOE YUCTIO TIPUBOJIA.

lop = Ipx " Ip
TOe iy, Iy~ MEPEIaTOYHOE OTHOLICHHUE IMIUHAPUIECKOTO

MJIOCKOPEMEHHOU Tiepeiayu.

_ 60160 _
T3 14044 7
iop=3-3=9

Ny = 69,59 = 625,5 mun~1!

pemyKTOpa,

ITo HaiiIeHHOI MOIIIHOCTH U YaCTOTE BpaIIeHUsI BEAYIIEro Baja (Ha BXOJE)

BBIOMparoT 3ekTpoasurarenb cepun 4A mo 'OCT 19523 — 81.

I[J'IH BBI6paHHOFO ABUTATCJISI BBIINMCBIBAIOT HOMHWHAJIBHYIO MOIIHOCTDH P

KBm, dvacrory Bpamienus n mun’, aCMHXpOHHYIO YaCTOTY BpAIUEHUS Nac (B

0003HAUYEHUHU JBUTATEIS BEJIMUMUHA MO KOCOU YEPTOM ), OCHOBHBIE pa3MEPBHI.

«/leuzamenv AUP 112MA8/709 TY 16-525.564-84».
P,, = 2,2 kBt

— -1,
Nk = 750 MUH

’
n,. = 709 mun~ 1.
HomuHanbHas MOIITHOCTH AJIEKTPOIBUTATENS TOKHA OBITh:

Py = By

P334.20030206-3173

Ham

Konvy | Aucm | NG | TTodmuce | dama

ucm




Ranm 1if N°

Wb N° nnin

1.2 YTo4uHeHHe nmepeAaTOYHBIX YK cesI IPUBOAA.

[Tocre BbIOOpa 3NEKTPOJBUTATENSA, OMPEICICHUS pPEaTbHONM MOIIHOCTH
BEIyLIEro Bajla IIPUBOJA M YacTOTbl BpAIICHUA Ny = N,. BBIYUCIACTCA

JICCTBUTEIBHOE NnepeaaToOYHOC YncCJIO MPHUBOAA:

i _ I'px L
o6, — - ’
ny ny

I'ne n,,- yactora BpaileHus BeIyIIero Baja;

N,-aCHHXPOHHAA 4aCTOTa BPpAllCHHA Bajla ABUTaTCIIA.

, n, 709
l06Lu = Tl_ = m = 10,2

[TonyyenHoe pacuérom oOlIee AEUCTBUTENIBHOE TMEpeJaTOYHOE YHUCIO
MPUBOJIA PACIPEACIISIIOT MEXKy PEIYKTOPOM U JAPYIUMU epeaayaMu npuBoja. B
KMHEMAaTUYECKOI cXeMe KpoMe peAyKTopa UMEETCs INIOCKOPEMEHHas repeaaya, To

NpeIBapUTENIbHO HA3HAYEHHOE MePeAaTOYHOE YUCIIO ATUX Mepeiad He U3MEHSIOT, a
YTOYHSETCS EPEAATOYHOE YHUCIIO PEAYKTOpA:
logwy 10,2

e =5 "3 T oA

[TomyueHHyt0 BeIMUYMHY MEPEAATOYHOIO YHCIAa PEeAyKTopa HEO0OXOIUMO

corjacoBath ¢ OmKaniieil, crTaHAapTHOM BETUYMHOMN U3 psAia Ynced.

[omy4aeM- iye, = 3,15.

Jlanee B pacu€Tax HCHOJB3YEM CTAHIAPTHYIO MPUHATYIO BEJIUYUHY

NepeIaTOYHOT0 OTHOIICHHUS (YKCIIa) PEAYKTOPA.
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1.3 KunemaTtnuyeckuii M CWJIOBOI pac4éT.
Bau nepBbii

YacToTa BpalleHus: n; = Ny.=709 MUH ™1

n 3,14:709 -
VYTII0Bast CKOPOCTh: W] = Wy, = —— = = 74,21 cex™ !
ac 30 30

MoiHocTts: Pp = Py = 2,2 KBT;

Bpamatonuit Moment: T; = Z = a2l =0,029kH-Mm=29H M.
I

Bax Bropoii

n 709
YacToTa BpallleHus: Ny = — = ST = 225,08 MuH"
l
p
W _ 7421
VYrnoBasi CKOpOCTh: Wy = l—l =315 = 23,56 cex !
p

Mormmocts: Py = Py 1]y * e = 2,2 - 0,95+ 0,99 = 2,07 kBr;

Bpamaronmiit Momenrt: Ty = % = 2230576 0,088kH-M =88 H - m.
II

Baua Tperni

nH 225,08

Yacrora Bpamenus: ny = — = ——— = 71,45 MHUH !
l
p )
o _ 23,56
YrnoBas CKOpOCTh: Wy = l—” =315 = 7,48 cex™ !
p

Momnocts: Py = Py -1y - g = 2,07 - 0,97 - 0,99 = 1,99 kBT;

Bpamatonmii MomenT: Ty = —2 = ;z: = 0,266 kKH-M = 266 H - m.
111

Ban yeTrBépThIii
YacToTa BpaleHus: nyy = Ny = 71,45 mun~!

Yr10Bast cKopocTh: wyy = Wy = 7,48 cex ™!

/luicm
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MormtHocTh: Pry = Ppyp " My " M = 1,99+ 0,99 - 0,99 = 1,95 kBrT;

Bpamatonmii MovenT: Tyy =~ = ;—zz =0,261kH-M=261H"m
v )

B 3aximrouenun pacdéra onpenenuim pa3anamue Mexay HaliIeHHOW MOIIHOCTBIO

Py ¥ Ny Ha BBIXOJE C MOIIIHOCTBHIO 33IaHHOM 3aKa34MKOM P, u N, B IPOLEHTHOM

cooHomenmn. 5, = 1 100% = 8, =~ 100% = 36,3%

T 1,43
Ny — Nt 71,45 — 69,5
O, = Tl—T 100% = &, = 59% +100% = 2,8%

ucm
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2. IlpoekTHpOBaHMe HWINHIAPUYECKOT0 PeIYyKTOPA
2.1 Ucxoaubie JaHHBIE.

T, = 266 H - M — Bpamatomuii MOMEHT Ha 3y0O4aTOM KOJIECE;

n, = 225,08 Mun~1,n, = 71,45 MuH"!- yacToTa BpalleHUs IIECTEPHU U
3y04aToro KoJjeca;

1=3,15 — mepeaTOYHOE YMCIIO TIEpPEeaauH;
t = 24960 4. — cpok cay)Obl Iepeayu.
2.2 MarepuaJ 3y04aTbIX KoJiec.

3yOuarble KoJieca M3rOTABJIMBAIOT U3: KOHCTPYKLIHUOHHBIX YIJIEPOAUCTBIX
craneit 40,45 (I'OCT 1050-2013) 1 KOHCTPYKITMOHHBIX JISTUPOBaHHBIX cTasiei 40X,
40 XH, 12XH3A u ap. ('OCT 4543-71).

B 3aBucumocTH OT TBEPAOCTH MaTepuala 3y0darbie KoJjieca JeNsIT Ha JBE
IPYIIIBI.

[lepBas rpymma — kojneca ¢ TBepAocThio < 350. Marepuanamu a1 Kojiéc
sToil rpynmsl ciayxat 20, 45, 40X, 40XH npu TepmooOpaboTke (HOpMaIU3alus U
yinydiienue). Takue 3y0uaTbie Koji€éca HaXOASAT MPUMEHEHUE B MAJOHATPYKEHHBIX

u cpenneHarpyxkeHusix (T, < 300..400H M) B yclnoBUAX MEIKOCEPHITHOTO
POM3BOJICTBA.

Jlnsa aydiied npupaboTku 3yObeB TBEPAOCTh MarepHuana mecrepHd HB; u
kosteca HB; nomkua OwiTh pasnuunoit HB; = HB, + (30...40) - HB.

TBepmocTsb cTanei 3Toi rpymnbl 0OBIYHO BhIpaXkaeTcs B enuHuIax bpunens
-HB

Bropas rpynmna — koneca ¢ tBepaocteio > 350. Marepuanamu s Kojieca
aToil Tpymmbl ciayxkar ctamm 45, 40X, 40XH npu oObeMHON M MOBEPXHOCTEH
3akanke u ctanu 12XH3A, 20X, 18XI'T npu neMeHTauuu NOBEPXHOCTH.

[To marHBPIM TOTOOpaTT TBEPAOCTD IS KOJIECA U IIECTEPHHU:
H; = 300HB — qyis mectepau (40X- TepmooOpaboTKa- yIydIlieHue);

H, = 270HB- nns koneca (40X- TepMooOpaboTKa- yaydIieHue).

/ucm
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2.3 Omnpenesenne J0NMyCKaeMbIX KOHTAKTHBIX HANPSKEHUH.

Jlonmyckaemble KOHTAaKTHblE HamnpspkeHus. OlpeneneHue AO0IyCKaeMbIX
KOHTAKTHBIX HANPSDKEHUH, B CIIy4ae Pa3INYHOM TBEPAOCTH MaTepuaa ECTEPHU U

KOJieca, MPOBOAST OTIAEIBHO MJisi 3yOheB miecTepHU [oy]|; ¥ Komeca [oy], mO
bopmyie:

O-liml'z

[on]i,2 = "Ry,

SH1,2
rae: O-Hliml,Z- npeacia BBIHOCIMBOCTH II0 KOHTAKTHBIM HAIIPSKCHUAM,
orpenensieTcs: TBEPAOCTHIO pabovell MOBEPXHOCTH 3yObeB IIECTEPHU U KOJeca.

OH lim, , = 2-HB +70
O tim, = 2300+ 70 = 670 Mna;
Ol 1im, = 2270+ 70 = 610 Mlla

SH, 5" koo uimeHT O0€30MmacHOCTH TMpU  pacuére IO KOHTAKTHBIM
HaTpsHKeHusM, Sy, = 1,1;

Kyi,, — X0dbdUUHMEHT IONTOBEYHOCTH MPH pPacy€re IO KOHTKATHBIM
HaIIPSDKECHUSAM.

Koaddumment 101roBeYHOCTH MOKET U3MEHUTHCSI:

e Ilpu HOpManu3anuy u yny4mennu B npepenax 1,0 < Ky, < 2,4;

e [Ipu noBepxHOCTHOM 3akanke B npenenax 1,0 < Ky, , < 1,8.
Ecnu B pesyibrare pacuéra Ky, , < 1,0, To npunumaior Ky, , = 1

Koadduiment noaroBe4HOCTH OMPEAETSIOT € Y4ETOM CONPOTUBICHUS

yCTaJOCTH, B 3aBUCUMOCTH OT CpPOKa CIYKOBI M pexuma paboThl Mepenadyu 1o
bopmyie:

rae: Ny jim, ,- 0a30BOC YHMCIIO LUKIOB KOHTAKTHBIX HAIPSDKCHHI, 3aBUCHT

OT TBEPAOCTH LIECTEPHU U KOJIECa, ONpeeNsieTcs o GopmyIe:

Ny limy, — 30- [HBl,z]ZA <12 107;

/licm
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Ny 1im, = 30+ [300]%* = 2,64 107;
Ny 1im, = 30+ [270]%* = 2,05 - 107;

Nyg,, — pacu€rHoe 4YMCIO LMKIOB  KOHTAaKTHBIX  HAIPSDKCHWH,
ompenenseTcs mo Gopmyie:

Nyg,, = Kyg  [60 "1y 5 - t]

rne: Kyp — xoaddumment pexunma paboThl MPU pacdyére Ha KOHTAKTHYIO
npouHocTh, Ky = 0,5;

M4, —YaCTOTA BPAILICHUs IIECTEPHU U KOJIECa;
t — CPOK CITy>KOBI TIepeiayH.

Nyg -[60 - 225,08 - 24960] = 16,85 - 107;

0,5-[
0,5-[60-71,45-24960] = 5,35-107;

6[ 264107
K = |———=0,73;
HL, 16,85-107 i

6[2,05107
K = - = 0,85.
HL, 5,35-107 !

NHE

K1, , < 1,0, To npuHuMaem Ky, , = 1.

[o4]: =2+ 1 = 609,1 Mlla;

[o4]2 = =+ 1 = 554,5 Mlla.

OHpCI[CHSIGM pacqémoe A0IIYCKaCMOC KOHTAKTHOC HAIIPSKCHHUC!

ol = L 15 oy

609,14 554,5
B 2

o]y = 581,8 Mlla.
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2.4 OueHka 10nMyCKaeMbIX HANPSKEHU .

Jlomyckaemple HampsbkeHust u3ruba. OrpeneneHue AOMYyCKAeMbIX HANpPsKEHUN
u3ruba, B clydyae pa3lIdyHOW TBEPAOCTH MaTepuaja IIECTEpHU M KoJjeca,

MIPOBOJIUTCS OTAEIHLHO IS 3yOheB MIECTEPHHU [0F | ¥ KONEeca [or],

O-F liml’z

[or]12 = *Kpc - KFLLZJ

SF1,2

THC:  OF lim,,~ UPEAeT BBIHOCIMBOCTH IO  HANPSIKCHHIO n3ruoda,

orpenensieTcs: TBEPAOCTHIO pabovell TOBEPXHOCTH 3yObeB IIECTEPHH U KoJeca,
OF tim,, = 1,8 " HB;
0F 1im, = 1,8 300 = 540;
OF 1im, = 1,8+ 270 = 486;

SF, ,~ kK09 QHuEeHT 6e30MacCHOCTH NPU pacy€re M0 HANPSDKCHHUSIM U3ruoa,

Sr,, = 1,75

Krc- K03 duiMeHT, yYuThIBAIOMINNA BIUSIHUE IBYCTOPOHHETO MPUIIOKEHHUS

Harpy3ku: Kpc = 1,0 — 0IHOCTOpPOHHSISI Harpy3Ka;

Kr1, ,- Koapouiment ponroseqHoctd mpu pacd€re IO HAMPSHKCHUSIM

u3rnoa.

Koadduiment noaroBeyHOCTH HM3MEHSETCS; MPH TBEPAOCTH MaTepuasa

<350 HB B npeznenax. Eciu B pesynbrare pacu€re nonydaercst Kg;, , < 1,0, To

npuHumaroT Kp; = 1,0.

Koo punument nonroseunoctu Kg;, , npu TBEpaoctu marepuana < 350 HB

OTIPENETISIOT 10 (hopMyIIe:

K 6 NF lim
FL1‘2 -

)
NFELZ
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Raam 1iHf N°
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rae: Ng j;, — 6a30Bo€ YKCIIO LIMKIOB HanpsiKeHuit n3ruda, Ng j;,, = 4+ 10°;

Nrg, , — paCu€THOE YUCIIO IINKIIOB HANPSKCHUH u3ruoa.

PacueTHoe 4ncio MUKIIOB HAMPSHKEHUH M3TH0a OMpenesioT o Gpopmyiie:
Nrg,, = Krg - [60 -1y, - t],

rae: Kpy — xoaddunuent pexxuma padoTel ipu pacuére Ha u3ruod, Kyy = 0,3

Ngpg, = 0,3-[60-225,08-24960] = 101,1 108;

Npg, = 0,3-[60-71,45-24960] = 32,1 - 108,

6| 4-10©
101,1-106

6| 4106
K = =0,71;
FL 32,1-106 e

Kr1,, < 1,0, To npunumaem Kr; , = 1,0.

KFL1 = = 0,58,'

= >40 1,0-1,0 = 308,57 MII
[O-F]l - 1’75 ’ »vo— ) a

= 186 1,0-1,0 =277,71 MII
[O-F]l - 1’75 ’ o= ) d
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2.5 IlpoekTUpPOBaHHUE 3AKPbLITOH HMJIUHAPUYECKON Mepeaaym.

OpHEHTUPOBOYHO OMPENENSIOT MEKOCEBOE PACCTOSIHUE:

. s| T,-103 -k
a=Ka-(u+1)-\/ 2 HB

u? - Ppq * [oy]*

. 1
rae: K, — BcrioMoratenbHbIi koddpdunuent, K, = 43 Mlla /3

Wye - KOIPPHUIMEHT NIMPUHBI IIECTEPHU OTHOCUTEIBHO MEKOCEBOTO
paccTosHus, ¥, = 0,4;

Kpp — k03()GuIMEHT KOHIEHTPAIMK HATPY3KHU, BHIOMPAIOT B 3aBUCUMOCTH

oT l‘Pbd

l.Ide = 0,5 'lpba : (u + 1)

Wy =05:04-(4+1) =1 2 Kyp = 1,045

266103 - 1,045
42.0,4 - [581,8]2

. 3
a =43-(3,15+1)-\/ = 91,9 MM

HOHY‘ICHHOG S3HAYCHUC A OKPYIAIOT A0 CTAaHAAPTHOI'O MEKOCEBOIO

paccrosinus a o 'OCT 2185-66: a = 100 mm
OnpenensroT MUPUHY 3y0UaToTo Kojieca
52 =Ypa " a,
b, = 0,4-100 = 40 MMm.

[lonyyenHoe 3HaueHwe b, OKpPYIJISIIOT A0 3Ha4YeHuss b, 10

npeanoyTuTebHoMy psaay Ra 40
b, = 40 mm
OnpenensioT MOyJIb 3alleIUICHUS TIepeiavn

b,
Y’

m =
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rae: Y, — koahdument moayns, P, = 25

.40

m _ﬁ_

1,6

TonyueHHOE 3HAUEHHE M HY)KHO OKPYIJISTH 10 CTAHAAPTHOTO 3HAUECHHUS M
no 'OCT 9563-80: m = 1,5

Ha3nauaroT yron Hakiona 3yoneB: § = 15° T.k. Kojieco Koco3y0oe.

3a,Z[aI-OT HaIIpaBJICHUC HAKJIOHA SY6BCB. PGKOMGHI{Y@TCH: AJI1 MECTCPCHKU -

JCBOC, AJIA 3y6an0ro KOJIECa - IIpaBocC.

OnpenensroT K03PGUITUESHT OCEBOTO IEPEKPHITHS

__by-sinf

&
B mTm

40-0,65

- 7 5o
% ~314-15

OnpenensioT CyMMapHOE YUCIo 3yObeB Mepeiayun:

_2ra-cosf

VA b —m ;

2-100- 0,966
x = 15

= 128,8;

VA

%
Zl—u+1ZZmin=17;
ZZZZZ_Zl;

1288

ST

= 31,04;

z, = 128,8 — 31,04 = 97,76;

[Tomy4yeHHbIe 3HAUEHMS Z| U Z» OKPYTIISIOT J10 1enoro yucna z1=31 u z,=98

YTOUHSIOT NnepeaaToIHOC YUCJIO, OTKIIOHCHHUEC ITOJTYYCHHOI'O 3HAYCHUA U OT

3aJJaHHOTO HE JIOJKHO TpeBbIaTh + 4 %

/licm

P334.20030206-3173

W

Konva | /lucm | Negox. | TTodnuce | Aama

76




Raam 1iHh N°
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Zy
u=—;
A

98
u =-—=3,16.

31
YTOYHAIOT 3HaYeHUe yTJia HaKJIOHa 3yObeB C TOYHOCTD [0 CEKYH/bI:

0,5 (2 +2,) - m

)

cosf =

a

0,5:(98+31)-15

cosf = 100 =0,9675.

B = 14°38'51"

OnpenenstoT K03PpGUIKUEHT TOPLIEBOTO MEPEKPHITHUSL:

1 1
Eq = [1,88 - 3,2 (— + —)];
AR )

1 1
Eq = [1,88 - 3,2 (ﬁ + %)] =1,73.

OHpCI[eHSIIOT ACINTCIIBHBIC TUAMCTPhI IICCTCPHU U SY6‘13TOI‘O KoJIeca:

OmnpenenstoT OKPYKHYIO CKOPOCTh:

_ﬂ:'dl'nl.
V=760

3,14-48-7145

179MM =0 179M
v 60 B c c

HaznavaroT cTeneHb TOYHOCTH U BUJ COIIPSKCHUA HHHHHHpH‘lCCKOﬁ

nepenaun corsiacHo 'OCT 1643-81. OkpyxHasi ckopocTh < 1,5, 3HAUUT CTENEHb

TOo4YHOCTH 9-B.
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Ranm 1h N°

Wb N° nnin

2.6 IIpoBepo4HbIii pacyeT 0 KOHTAKTHBIM HATNIPSKEHUSIM.

OmnpenensitoT KOHTaKTHBIE HAMIPSKEHUS 110 PopMyJIe:

2T2103—\/(u+1)k1_[

<
d% ] bz — [O-H],

O-H:ZE.ZH.ZSI

re: Zgy — K03 PUIMEHT, yYUTHIBAIONINN CBONCTBA MaTepHaia MEeCTEPHH U
1
KoJieca, zp = 275 Mlla /2;

Zy — KO3 (UIIMEHT, YUUTHIBAIOIIUNA (POpMY CONPSIKEHUS MTOBEPXHOCTEH 3yOhEB,
2:cosfB
sin 2a

Zy = (BeMIMUMHY yIUIa 3aUeIuieHus npuHuMator @ = 20°):

)

1
Zg = |—
ga
Z, = |—==0,76
€ 1,73 ’
ky — - koaduuueHT pacuyeTHOM HArpy3Ku IpU pacyeTe Ha KOHTAKTHbIE

HaIpsKEHUS;
Koaddunment onpenensiercs:
ky = kHﬁ kv kya

rne: kyp — KOOOPUIMEHT KOHIEHTPALMHM HATPY3KH, YYUTHIBAOIIMMA

HEPaBHOMEPHOE pacrpeiesieHne Harpy3KH 10 JIMHUU KOHTaKTa 3yObeB, BEIOMPAIOT
B 3aBUCUMOCTHU OT Ypq, Kyp = 1,045;

kyy — xordduLMeHT TMHAMUYHOCTH Harpy3KH, YYUTHIBAIOIINKI TONOJIHUTEIbHYIO

JAMHAMHUYECKYIO Harpy3ky, kyy = 1,01;

kyq — KO3hGUIIUEHT HArPY3KH B 3aETUICHNH, YIUTHIBAIOIIUI HEPABHOMEPHOCTD

pacrmpeziesieHus: Harpy3Ku MEeX]y mapamu 3yObes, ky, = 1,13.

ucm

P334.20030206-3173

W\ Konva | Aucm | Nogox, | Tloduce | dama

8




Raam 1iHf N°
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ky =1,045-1,01-1,13 = 1,193

= 275161076 |20 1T VBLAD LI _ 400 oy
o= S 152240 R

oy = 398,0 MIla < [oy] = 581,8 MIla.

OTKJIOHEHUE BO3HHUKAIOIICTO KOHTAKTHOI'O HAIIPSIKCHUA OT JOITYCKACMOI'O
Oy —|0)
Aoy = % 100% nunuHapudyecKkux 3yOyaThIX MEpenad MOKET COCTABJISThH:
OH

npu neperpyske 10 5 %; npu Hegorpyske a0 10 %.

~398,0 - 5818

= 100% = —31,6%.
oy 581,8 * 100% ,6A)
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2.7 IIpoBepoYHbIii PaCY€T MO HANIPSAKEHUAM H3ruda.

[IpoBepka MO HANPSDKEHHWSIM W3rMOa MO TOMY U3 3yO4aThiX KOJEC, I

KOTOPOTO OTHOIICHUE [0F ], /Yr1 ¥ [0F], /Yy SBIIAETCS MEHBIIMM.

OnpenensroT BO3HUKAIOIINE HATPSOKEHUS M3ruba 1mo ¢hopmye:

2:T,-10% -k
2 FS O'F],
dz'bz'm

O-F=YF.Yﬁ.Y£.

rae: Yp — xoaddunuent (opmbl 3yda, 3aBUCAUINI OT SKBUBAJIEHTHOTO

yycia 3yObeB IEeCTEPHU U KOJIeca: Z,; = Z,/c0s> B u z,, = z,/cos> f

31
Zyy = ——— = 34,22;

0,906 Zv1 = 5906 ~ L0817
308,57 27771
[O-F]l/YFl = 3’7 = 82,29; [UF]Z/YFZ = 3’7 = 76,93;

Y — k03()GUIMEHT MOBBINIEHUS U3TUOHON MPOYHOCTH 3y0a KOCO3yOBIX

KOJIEC:
Yﬁ=1—€ﬁ(,8/120),
Y, =1—552 (15)—031
B ’ 120/~ 77T

Y. — koappuimenT pacnpeneneHuss Harpy3ku Mex1y 3yObsiMu:

Vo= —;
e_gal
1
Yg=ﬁ=0,59.

kr — kodhbdUIHEHT pacudeTHOW HArpy3KW [UId HaNpsOKEHWH wW3ruoa.
F

Koaddunuent onpenensercs:

kp = kFﬁ kpy kFa,

Wil N° noin
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rae: kpgp — KOIXDQUUMEHT KOHUEHTPAIMM HArPY3KH, BBIOMPAIOT B

3aBUCUMOCTH OT Ypq. kpp = 1,09;

kpy — kK03 dULIMEHT AMHAMUYHOCTU HAarpy3kH, ky, = 1,04;
kr, — xoapdunmeHT Harpy3ku B 3auerieHnd, kp, = 1,35;
kr=1,09-1,04-1,35=1,53;

2-266-10%-1,53

OF 160-40-15

= 55,82 Mlla.

or = 55,82 MIla < [0y] = 277,71 MIa.

[Ipu mpoBepouHOM pacuere 0p OOBIYHO MOJY4YaeTCsl MEHbIIE [0p], Tak Kak

Harpys3odHasa CITOCOOHOCTh 3aKPBITBIX HUWIMHAPHUYCCKUX IIEpEaad OrpaHHu4YnuBaCTCs

KOHTAKTHBIMHW HAIIPSKCHUSAMMU.
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2.8 PacueTt reomeTpruiecKnx NnapaMeTpoB.

OCHOBHBIE T€OMETPUUECKUE NapaMETPhl LMJIMHIPUYECKON MepeadH.

OmnpenenstoT 1uaMeTp BEpLIMH 3yObeB MIECTEPHU U 3y0UaToro Koseca:

dg1=di+2mmu dg =d, +2m
ds1=48+2-15=51Mm u d,;, =152+ 2-1,5=155mm
OmnpenensitoT 1uaMeTp BIaauH 3yObeB IIECTEPHHU U 3y0UaToro KoJeca:
dpy =dy —2,5m u dpp, =d, —2,5m
dpg =48 —2,5-1,5 =44,25MM u dp, =152 —2,5-1,5 = 148,25mm
OnpenensitoT MUPUHY IIECTEPHH:
by =b, +5;

b; =40+ 5 = 45 mm.
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2.9 Pacuér cuJi B 3aleIVIeHMU HUJIMHAPUYECKOI nepeaaym.

OxpyxHasi cwia Ha IIECTEPEHKE paBHA OKPYXHOM cuiie Ha 3y0OuyaTom
KoJece:

2'T1'103
Ft= ;
dy
2-88-103
Ft =4—0=4400H

PannanpHas cuia Ha IIECTEPEHKE paBHA paJUalbHON Cuie Ha 3y0uaTtom
KoJece:

Fi-tga
Fry =Fp = W;
4400-0,36
Frl = T = 1633 H

OceBas cuila Ha ILIECTEPEHKE paBHA OCEBOM CHUJIE Ha 3y04aToM KoJiece:
For=Fopp =F - tg B;
F,1 =4400-0.26 = 1144 H.
2.10 Bbi0op cMa3Ku AJ1s1 HWIMHAPHUYECKHUX Nepeaad.

CMma3ka npuMeHsieTcs Al CHIDKEeHUsT Ko duimeHTa TpeHusi, 0TBo1a

TCIJIA, YMCHBIICHHUA U3HOCA, CHUKCHUS ITyMa U BI/I6paI_II/II/I.

Cwmaska 3akpeIThix nepenad. [Ipu okpyxHo# ckopoctu kojeca v = 0,3...
12,0 M/c IpUMEHSAIOT KapTepHBIN cIoco0 CMa3KH, MpHU cKopocTu v > 12... 15 m/c

NPUMEHSIOT IUPKYJIALUOHHYIO cMa3Ky. MapKy cMa3Ku BRIOMPAIOT COTJIACHO
I'OCT 17479.4-87.

v=20,17 m/c.

Mapxka cmazku: U-I'-A68.
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3. IIpoeKTHBIN pacyéT THXOXOAHOI0 BaJja.

JluaMeTp XBOCTOBUKA MTPEABAPUTEILHO ONPEACIISIETCS U3 YCIOBUS
IPOYHOCTH Ha KpydyeHue. [lockosibKy n3ruOHasi Harpy3Ka mpu 3TOM He
YUYUTHIBAETCS (OHA CTAHET U3BECTHA MOCJIE MOCTPOEHHUS PaCU€THOM CXEMBbI BaJia,
Korja OyayT onpeeseHbl JUIMHbI OTAEIbHBIX YYaCTKOB Bajia U BHIOpaHbI

MOAIIMITHUKH ), IOMTyCKAEMOE HAIMPSKEHUE HA KPYUYECHUE TPUHUMAETCS
3aHMKEHHBIM: [T] = 20 MI]a.

JluameTp XBOCTOBHUKA (MM):

3| 16T,

Rd

dBZ = 10

rae: Tr — MOMEHT Ha TUXOX0MHOM Baiy. HaiinenHoe 3Hauenue ds,
OKPYTJISIETCS 10 OJIMKAMIIEro CTAaHIAPTHOTO.

A =10 22290 _ 407 n
B2 — T-20 % MM;
d32=4‘OMM.

I[I/IaMGETp BaJia 110 IIOAIMHUITHUKOM:

dm= dst2t,

rjae: t — Beicota Oyptuka. Haiinennoe 3nauenue dm OKpyTiisieTcs B
OOJIBIIYIO CTOPOHY A0 ONM>KalIlIero, KpaTHoro 5.

dp=40+5,6=45,6 MMm;

dm=50 Mm.

JlnameTp Basja Mo KOJIECOM:

dio= dm+3r,

rJie T — KOOpJArHATa (hacKH MOAMIUITHHKA.

dx,=50+9=59

Haiinennoe 3nauenue dx,; OKpyrisieTcst 10 OIMKalIlero CTaH1apTHOTO.

OTa BeMYMHa paBHa BHYTPEHHEMY JAHAMETPY KoJjieca, 10 KOTOpOMY
PACCUUTHIBAOTCS Pa3MEPBI CTYINLIBI.

JUTMHY ¥ AMaMeTp CTYHHIIBI KoJieca ONPEeesioT o GopMyiam:

/licm
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der = (1,5...1,6) - d;;
le = (1,2..1,5)  d,

OxoHYaTeIbHO AJIMHA CTYIIUIbI IPUHUMACTCA IIOCJIC pacqéTa IIITOHOYHOTIO

WM TIIJTUIIEBOTO COSTMHEHMS, BRBIOPAHHOTO JIJIS TIepeaadr BpaIlaronero MOMEHTa
¢ 3y04aToro KoJjieca Ha BaJl.

de; =1,5-40 = 60 muMm;
le =1,4-40 = 56 MmMm.

Pa3mepbl Apyrux KOHCTPYKTUBHBIX PEIIEHUN TPUHUMAIOT 110
COOTHOIIICHUSIM:

[IIupuna Topua BeHua: S; = 3-m = 8 ... 10 MmuM;

S5 =3-15=45=8wmm.
[upuna nucka: C = 0,3 - by;

C=03-40=12 MM
OTtBepctue B aucke: d, = 25 MM;
dy = 25 Mm;

Qacku: f =c = 0,5 -m;

f=05-15=0,75mm,
Oxpyrasem 1o f = 1,0 MM

Ha xoco3y0bIx IUIMHAPUYIECKUX Kojecax npu TBepaoctu < 350 HRC
BBITOJIHSIOT MO/ YIioM 45°
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5. Cnucok JuTepaTyphbl.
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[1.®.Jdynaes, O.I1.JIenukos, - M.: Akanemusi, 2004. — 496 c. ®enopos C.B. [leranu
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AJIEMEHTapHOrO  MpuBOJa».  MeToauyeckoe  mocobue Mo  KypCOBOMY
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