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BBEAEHHUE

[lenbto AAHHOTO KYpPCOBOI'O IMPOEKTA SIBISIETCS MPOEKTUPOBAHUE 3yOuaTO-
YEepBSIUHOTO peAyKTopa. Takoil THUI peayKTOpOB, KaK MPABUJIO, MPUMEHSIOT IS
yBenmuenuss KIIJ[ nmpuBoja mpu OonbpmMx nepeaarodHbix uuciax. HazHaduenue
penyKTOpa 3aKIIOYaeTcss B TMOHI)KEHHWU YIJIOBOM CKOPOCTH U TOBBIIICHUU
BpALLAIOIIEr0 MOMEHTA BEJOMOT'0 BaJia I10 CPAaBHEHMIO C BAJIOM BEIYLIUM.

3yOuaTo-4epBsIUHbII PEAYKTOpP HUMEET OpPTOrOHAIBHOE PAaCIOJIOKEHUE
OBICTPOXOAHOTO M THUXOXOJHOTO BaJIOB W KOHCTPYKTHUBHO IPEACTaBIsET COOOM
YEepBAYHYIO Iepefady C LWJIMHAPUYECKOW CTYNEHbIO. 3a CYET LUIUHAPUYECKON
CTYIIEHU TOHMXKAETCS CKOPOCTh BpaIlEHUs uepBsika. Llunmmuapudeckas mnepenada
COCTOMUT M3 IIECTEPHH U TUXOXOJHOTO Kojieca. YepBsuHas mepenaya COCTOUT U3
BEJIOMOI'0 UEPBSIYHOI'O KOJIECA U BEAYILETO YEepBsAKa, OCH KOTOPBIX CKPEIIEHBI M0]1
yriaom 90 rpagycoB. YUepBsik mpezactaBisieT co0oil X0A0BOM BHUHT. UepBAuHOE
KOJecCO — THUIl 3yOuaToro kojieca C o0coObiM mpoduieMm 3yObeB. Yepssk,
PacroJIOKEHHbI Ha OJHOM Bally C THUXOXOJHBIM 3yOuUaTbIM KOJIECOM IEpBOil
CTYIIEHH, 32 CYET TOJKAIOIIEro yCUJIUS BUHTA MEpEJacT BpAIICHHE YEPBSIUHOMY
KOJIECY, YCTAaHOBJIEHHOMY Ha BBIXOJJHOM BaJly pEAyKTOpA.

3y04aro-uepBsSUYHBI PEAYKTOP HMMEET psAl MNPEUMYIIECTB, a HMEHHO:
KOMIIAKTHAsi KOMIIOHOBKa, BbICOKMM KII/I, ruraBHbBIM XO4 YEpBAYHOM NEpENAyH,
Masast (110 CPAaBHEHUIO C IWIMHAPUYECKUM PEAYKTOPOM) IIYMHOCTb, TOBBIILIEHHOE
HepeaaTouHoe OTHOLIEHHE, CAMOTOPMOXKEHNE BBIXOAHOIO Bajla HE JOIYCKAeT ero
oOpaTHOM MpPOBOPAYMBAEMOCTH U TIO3BOJISIET OTKa3aTbCsl OT NPHUMEHEHHUs
TOPMO3HOI'0 YCTpPOICTBA.

K Hemocratkam 3y04aTo-4uepBSAYHOTO PEAYKTOpPA OTHOCATCA: CIOXKHOCTD
pPErYIMPOBKM YEPBAYHOM Mapbl W MOAIIMIHUKOB, CKJIOHHOCTh K 3a€aHMIO
YEepBSIUHON Maphl MpU HAPYIIEHWH HOPMAJIbHOTO KOHTAKTa, HU3Kas CTOMKOCTH K
yIapHbIM Harpyskam, CIOCOOCTBYIOIIAsl MEPErpeBy W M3HOCY MPHUBOJA, a TAKXKE
TO, YTO JOJTOBEYHOCTh YEPBSIUHOM Mapbl, @ UMEHHO YEPBAYHOIO KOJIECA, HAMHOTO

MEHBIIIE, YeM y 3yOuaThIX rnepeaay.



1. PACUET KHHEMATHUYECKOM CXEMBI PEJJTYKTOPA
1.1 Iloadop dJ1eKTpoaABUTaATEIISI
[ToTpebrsemas MOIIHOCTH MPUBO/AA (MOILTHOCTH HA BBIXOJIE):
Ppx =P-v=560-981-0,55=3021,48 [BT], (1.1)

rae P — okpyxxHoe ycunue Ha 6apabane [Kr];
V — CKOPOCTbh JICHTHI KOHBe#epa [Mm/c].

KIIJ[ oTaenbHBIX 3BEHHEB KMHEMATHYECKOW IIeNMM B COOTBETCTBUU C [I,
Tabsn. 1.1] npunumMaem:
Nyep = 0,8 — KIIJ] uepBsaHOit epenaym;
Nyun = 0,97 — KITJ] mmmmHapuvecKon rnepeaayu,
Ny = 0,98 — KI1J] MmydThI cOeTMHUTENBHON;
Non = 0,99 — KIIJI onop (oxHa mapa).

OO6mmit KI1/1 nmpuBona:

No6w = Muep ™ Nuun “Nw’ *Non> = 0,8 -0,97-0,98%-0,99° = 0,723 (1.2)

[ToTpeOHast MOIITHOCTh SJEKTPOIBUTATEIS:

p_ Pun 302148
3. NOTp 7706Lu 0’723

= 4178,306 [BT] ~ 4,18 [kB1]

YacrtoTa BpaliCHU:A IIPUBOJHOI'O BaJia:

anIX -

6-103-17_60-103-0,55

= 30,894 1.3
— — 340 ,894 [00/MuH], (1.3)

rae Dg — nuameTp OapabaHa [MM].
3HaueHHWs] TepedaTOYHBIX 4YHCeN mepenad corjacHo [1, Ta6m. 1.2]
MPUHUMAEM:
Ut = 20 - nepeaatoyHoe YMCIIO TUXOXOAHOM CTYIIEHH;
Ug = 4 —nepenaTouyHoe YUCIIO OBICTPOXOAHOM CTYICHH.

Yacrota BpaliCHUs BaJjia SJICKTPOABUIATCIIA:



n, = Ny, - U+ Ug = 30,894 - 20 - 4 = 2471,582 [06/muH] (1.4)

B cootBerctBuM c [1, Tabn. 18.36] mo moyiydeHHBIM JIaHHBIM MOJA0HpaeM
anekrpoasuratens 100S2/2880 ¢ mourHOCThIO P = 4 KBT 11 cCHHXpOHHO#N YacTOTOM

n = 2880 06/MuH.

Oo11ee nepeaaTovYHOe YUCIIO MPUBOJIA!

g 2880
PA ™ n... 30,894

= 93,219 (1.5)

1.2 Pa30uBKa 0011€ro nepegaTouyHOro OTHOIIEHHUS M0 CTYIEeHAM

Pa3buBka mepemaTodHOrO0 OTHONIICHUS TMOJYMHEHA KOHCTPYKTHBHBIM
YCJIOBUSIM KOMIIOHOBKU ITUJIMHAPUYECKONH OBICTPOXOAHOM cTymeHu [2, cTp. 72],

TOTJIa MIEPEAATOYHOE YHUCIIO OBICTPOXOJHON CTYTCHU:

Ug = 3/Upes = ¥93,219 = 2,476 (1.6)

[TomydeHHOE TIEpeAaTOYHOE YHCIO OBICTPOXOJHON CTYNEHU YIOBJICTBOPSET
ycnosuto: 2 < Ug < 3,15 [2, c1p. 72].

HGpGI{&TO‘IHOG YHCJIO TUXOXOJHOM CTYIICHU:

 Upey 93,219
Up = —
Us 2,476

= 37,636
CornacHo [2, ctp. 72]  mnepenaTOYHOE YHUCIO TUXOXOAHOM cTyneHu Uy
yaoBieTBOpseT ycnopuio 8 < Up < 63.

1.3 Onpeaesnenne 4acToT BpPalleHsl U BPAIAIONIUX MOMEHTOB BaJIOB

YacroTa BpalieHHs Bajla TAXOXOHON CTYIICHU:

Nyp = Ny = 30,894 [06/MuH]
Yacrora BpamieHus: IpoOMeKyTOYHOTO Baja:
Napp = Ngp - Ur = 30,894 - 37,636 = 1162,762 [00/MuH]

Yacrora BpanieHus Baja ObICTPOXOIHOM CTYIEHHU:



Mg = Nanp * Up = 1162,762 - 2,476 = 2880 [06/mu]

Bpamaronuiit MOMEHT Ha IPUBOAHOM Bajy (Ha BBIXOE):

P-Dy 560-9,81-340-1073
TBbIX = TZT = 2 = 2 = 933,912 [HM]
Bpamaronuii MOMEHT Ha MPOMEKYTOYHOM Bally:

r T 933,912
2™ " Neep - Up 0,837,636

= 31,017 [HM]

Bparmmaronuit MOMEHT Ha Baty ObICTPOXOIHOM CTYNECHHU:

Top 31,017
Nuun " Us 0,97 - 2,476

Ty = = 12,910 [H-M]

(1.7)

(1.8)



2. PACUET YEPBSIUHOM NEPEJIAUU
2.1 Bi00op MaTepuaJjia M TePpMHUYECKOil 00padOTKM YepBsAKa U KoJieca

Marepuanom nms depBsika corjacHo [1, Tabm. 2.1] BeiOupaem cramp 40X,
BapuaHT TepMmuueckoit odpadotku II: ymyumenue u 3akanka TBY, HRC45...50,
or = 750 Mlla, Butku mnudoBaHbl U MOJIUPOBAHBI.

Tax xak BBIOOp MaTepuana i Kojeca CBsI3aH CO CKOPOCTBIO CKOJbKEHUS,
ONPENEISAIOT MPEIBAPUTEIBHO OKUIAEMYIO CKOPOCTh CKOJIbKEeHUA [ 1, cTp. 26].

VYrIii0Bast CKOpPOCTh Bajia KoJieca:

2°T Ny, 2-m-30,894
60 60

Wy = = 3,235 [pan/c]

O}I(I/I,Z[aeMa}I CKOPOCTBb CKOJIb?KCHUS:

3T, 933,912
W? =43-3235-37,636———— = (2.1)

103
5.117 [m/cl
Tak kak v = 5M/c, maTepwan Kojieca OTHOCHTCS K | Tpymme maTepuaios:

Vg = 4,3 wy, - Ur-

oJIoBsiHHbIE OpoH3bI [1, cTp. 26]. B cootBerctBHM c [1, Tabn. 2.10] BeIOUpaem
marepuan bp.OLIC6-6-3, cmoco0 OTIMBKU B  METAIMYECKYHO  (opmy.

Mexannueckue xapakrepuctuku: og = 200 Mlla, o = 90 MlIa.
2.2 OnpenesieHne 10MyCKaAeMbIX HATIPSIKEHU I
JlommyckaeMoe KOHTAaKTHOE HaIpsKEHHE:
[0]n = Ku - Cv * [0] o) (2.2)
rae Ky; — k03hOUIMEHT J0JIrOBEYHOCTH;
Cy — k03hHUIHMEHT, YIUTHIBAIOIINI HHTEHCHBHOCTh H3HOCA 3yObEB;

[0] o — MCXOMHOE T0oTTyCKaeMoe KOHTaKTHOe Hanpsokenue [MIal.

Koaddument nonropedHocTu:

(2.3)



rae N — o01ee Yucio [MUKIOB MepeMeHbl HapsHKEHUH.
N =573 w,, L, =573-3,235-30000 = 5,561 - 107,

rae L,=30000 g — o61iee BpeMst pabOThI epeaauu [4].

Ko = 107 = 0,806
HL ™ 15561-107

(2.4)

Koaddunment C, npuHumaeM (MHTEPHOJHUPYS) B COOTBETCTBUHU C [1, cTp.

27]: C, = 0,942.

Ncxonanoe nomyckaeMoe KoHTakTHOE Harpspkenue (mpu >HRC45):

[6]40 = 0,905 = 0,9-200 = 180 [MIla]

JlommyckaemMoe KOHTaKTHOE HAMPSKEHUE:
[o]ly = 0,806-0,942 - 180 = 136,827 [MIla]
Jlommyckaemoe HalpsbKeHrue u3ruoa:
[0]r = Kp - [0]Fos
rae Kp; — koahGUImenT q01roBeYHoCTH;

[0]F, — HCXOmHOE AOMycKaeMoe HanpspkeHue uaruba [MIla).

KoadduimeHt 1oaroBeyHoCTH:

9/106 o 106
Key = |[—= |———— =10,639
FL N 5,561 - 107

HcxonHoe gomnyckaeMoe HalpsiKeHue u3ruoa:
[0]pe = 0,25 07 4+ 0,08 05 = 0,25-90 4+ 0,08 - 200 = 38,5 [MIla]
Jlomyckaemoe HamnpsKeHue u3ruoa:
[o]r = 0,639+ 38,5 = 24,634 [MIla]
2.3 OnpenesieHre MeKOCEBOT0 PACCTOSTHMSI

MexoceBoe pacCTOdAHNEC NICpCaaiun:

(2.5)

(2.6)

2.7)

(2.8)
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o 6100 |2 o100} 933912 o, y
s e (136,827 - 106)2 M] (2.9

B cootBetrcTBUU C [1, cTp. 28]OKpyriisieM MEXKOCEBOE PAcCTOSHUE B OOJIBIIYIO

CTOPOHY [0 IEJIOTO YHCia: d, = 225 MM.
2.4 Tloadop OCHOBHBIX MAPAMETPOB Nepeaavyu

Tak xak Ut > 30, unciio BUTKOB YepBsika MpuHUMaeM Z; = 1 cornacho [1,
cTp. 28].

Yucno 3yObeB Kojeca:
Zy,=27Z;-Up=1-37,636=37,636 (2.10)

OKpyrss NOJy4eHHOE 3HAYEHHUE, MPUHUMaeM: Z, = 37.

[IpeaBapuTebHOE 3HAUEHHE MOAYJIS IEPENAUN:

a, 225
—=(15..17) 37 9,121...10,337 [Mmm] (2.11)

=(15..17)"
m=(15..17) "

bnwxkaiiiiee ctanaapTHoe 3HaueHue coryacHo [1, tabim. 2.11]: m = 10 [mm].
[IpenaBaputenbHOE 3HAYEHWE OTHOCUTEIHHOTO KOA(G(UIIMEHTa auamerpa

YepBsKa:

2-a, _2-225

— 7. =
1= T 2T 10

—37=8 (2.12)

MuHHUMAaNBHO A0MYCTUMOE 3HAYEHHE ( U3 YCIOBHS )KECTKOCTH YEpBsKa:
Qmin = 0,212-7Z, = 0,212 -37 = 7,844 (2.13)
[TonyyeHHOEe 3HAYE€HHE ¢ > (i, WU COBIAJAET CO CTAaHAAPTHBIM 3HAYECHUEM
coriacHo [1, Tabn. 2.11], mpuHMMaeM OTHOCUTEIbHBIA KOAIPPUIMEHT IuaMeTpa
yepBsika: q = 8.
KoaddunmenT cMmeleHnst THCTpYMEHTA:

_% 5.2, +q) =22 05-(37+8) =0 2.14
x_m ) 2 q _10 ) - ( )

11



daKTH4YECKOE NnepeaaToO4YHOC YMUCJio:

g 37 _
*T 7z, 1
OTki0oHEHUE NnepeaaToO4YHoOro 4mncjia oT 3aJaHHOTO:

Up — U 37 —37,636
vy = Vo = Ul | |

Ur 37,636

2.5 I'eomeTpuueckue pa3Mepsnl YepBsKa U KoJjeca
JlenuTenpHpIA TUAMETP YEPBSIKA:
di=q -m=8-10 = 80 [mMm]
JlnaMeTp BEPILIVH BUTKOB:
dg1 =di+2-m=80+2-10 =100 [mMm]
JlnameTp BnaauH:
der =dy —2,4-m=80—2,4-10 = 56 [mMM]
JInvHa Hape3aHHOM YacTH:
b,">(11+0,06-Z,)-m=(11+0,06-37) - 10 = 132,2 [mMM]
Tak Kak BUTKH HITU(YIOT, TO OKOHYATEIHHO:
by >b;'+3-m=1322+3-10 = 162 [mM]
JlnaMeTp NenuTeapHON OKPYKHOCTH KOJ€eca:
dy,=2,-m=237-10 =370 [mMm]
JlnameTp OKpy>KHOCTU BEpUINH 3yObEB:
ez =dy +2-(1+x) - m=370+2-(1+4+0) 10 = 390 [mm]

JluameTtp KoJieca HauOOBITUHI:

m
d <d 6-—— =39 6
amz = oz + 67759 = 3904 60

=410 [MM]

JlnameTp BnaavH:

-100% = -100% = 1,69% < 4%

(2.15)

(2.16)

(2.17)

(2.18)

(2.19)

(2.20)

2.21)

(2.22)
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dfz =d,—2-m-(1,2—x)=370—2-10-(1,2 — 0) = 346 [MmM] (2.23)
[IIupuna BeHLA:

b, < 0,75 dy = 0,75-100 = 75 [mMu] (2.24)

2.6 KII/I nepenayu
Koadduiment noaesHoro AeicTBHs YepBIYHON Mepeaayu:

tgy

n= W (2.25)

IZI€ Y — yroJl oAbEMa JIMHNUN BUTKA;
p' — MPUBEACHHBIN YoMl TPCHHUS.
B cootBerctBum ¢ [1, Tabn. 2.12] qns Z; = 1 u ¢ = 8 yron noabema JTUHUU
BuTKa: y = 7°7'.
YrnoBas CKOPOCTb YEPBSKA!
wir = Ugp * wyp = 37+ 3,235 = 119,705 [pan/c]
Oxpy>kHasi CKOPOCTb Ha YEPBSKE:
v; =05 w,-dy =0,5-119,705-80- 1073 = 4,788 [m/c] (2.26)
CKOpOCTh CKOJIBKEHUS B 3aLICTNICHUU:

_ M A788 _ ens 227
vs_cosy_cos 7°7" [m/c] (2.27)

B cootBerctBum ¢ [1, Tabn. 2.13] ansa vs = 4,825 m/c (uHTEpIIONHAPYS):
p' =1°14',

Koadduiment nonesHoro AeicTBHs YepBIYHON Mepeaayu:
B tg 7°7'
~ tg(7°7' + 1°14")

n = 0,851 (2.28)

2.7 CuJibl B 3aneIJIEeHUH

Oxpy>kHasi CHJIa Ha KOJIECE U OCEBasi CUJIA Ha YEPBSIKE:
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2T,y 2933912
d, 370-1073

F,, =F, = = 5048,173 [H] (2.29)

Opr}KHa}I CuJia Ha YCPBAKE N OCEBAd CHJia Ha KOJICCEC:

Fip-Z; 5048173-1

Fri = Fyp = g7 80851 = 741,506 [H] (2.30)
PagnanpHas cuna:
E. =0,364-F, =0,364-5048,173 = 1837,535 [H] (2.31)
2.8 TemsioBoii pacuer
MOIIHOCTh Ha YEPBSIKE:
p, = Tz Wor 9339123235 o o e ipy (2.32)

n 0,851

B coorBerctBUM ¢ [1, Tabn. 2.14] nmpu a, = 225 MM NOBEpXHOCTH
oxnaxaenus kopryca: A = 1,0 M2,

Kosdpuiment temnoornauu [1, crp. 31]: K, = 9...17 Br/(M? - °C).

[IpeAnonoXuTeTbHO TPUMEM, YTO OTBOJI TEIJIOTHI OYJET MPOUCXOAUTH 0e3
MCKYCCTBEHHOI'O OXJIQXEHUS, TOT/Ia TEMIIepaTypa Maca:

_(1—77)'P1

thas = 4+ 20°C (2.33)

. _(1-0851)-3550505
paé = 9..17) -1

+ 20°C = 78,781 ...51,119°C

[Tonmy4eHHOE 3HAUYCHUE ABJIACTCS JOMYCTHMBIM, TaK Kak tpas < [t]pas = 95°C.

2.9 IIpoBepka TuxoxoaHoii crynenu B APM Win Machine

Tun nepenayu: yepBsiuHast.

Tun pacuera: npoBepka N0 MOMEHTY.
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 [e0METPMYECKIME NApaMET DRI
Moayne [retr] 0.n
F.oappUUHEHT gMameTpa yepeaAka [
K. PP ULHEHT ChigL eHUA
Yucno saxn0oe YepEAka
K.onuyecTeo 3ySkes Koneca

Fafiouyue napareTpel
MoreHT Ha Bbikoge [H#r] 0.0

N INNGAR

[ 80poTEl HA BRIXO0E [oddramn] 30534
T pefysriblil pecypc [Hac] |3EIEIEIEI.EI

M aTepran BeHLa Koneca
EpOBLEC3 BriGpare

L

[ AnKMUAHUE B Ccnnase

Fesidt patoTel nepegadd KN YepEAKa

| MocToaHHEIA i { |ﬁ3.|:n-:HME.D.DE: > {
k.03 U MEHT TENNDOTAA4H [BT/m"2*C] |':'-':I
k.03 MU MEHT 3anaca no Warkiy |':|-':|

[pegen TeEYHECTH MaTeprna koneca  [MI1a] |E|EI.EI

Mpegen NPOYHOCTH MaTepuna koneca  [MMMNa) |2':":|-':|
K.oag, pacHeTHON TONWMHE BHTEA |EI.EI

| Hanuuue seHTHAATOPA

Pucynok 1— McxoaHble TaHHBIE TUXOXOIHOW CTYIIEHH

t ak.craNEHEIR ForeHT - 934737 [Hra]

Pucynok 2 — MakcumanbHbIi MOMEHT Ty, 4, TUXOXOJHOU CTYTIEHU

Henorpys:

a=|

Tmax - TZT

Tmax

934,797 — 933,912
-100% = | 934797 +100% = 0,095% < 12%
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3. PACYET HWJIMHIPUUYECKOM MEPEJAYN

3.1 Pacuer ObicTpoxoaHoii crynenn B APM Win Machine

Tun nepenayun: Koco3ydasi BHEIIHETO 3alICTIIICHHUS.

Tun pacuera: MPOEKTUPOBOYHBIM.

MiomeHT Ha BEMOE [Hr] W
(BopoTel Ha BRIXOAE [ tH] IW
MepegaroyHoe YHcio [-] W
T pefiyerdeii pecypc [4ac] W

Hucno FaLEnneHHIA

WecTepHn 1 [] Fkoneco 1 [

TeprmoodgpatoTka
WecTepHa Foneco
| Jakanka - | Y nyuwieHue - |
Pestir patoTel K.penneHue WeCcTepHW Ha Bany
| MocToAHHEIEA - | HecHrreT plyHD -

Mewocesoe paccToaHWe [rr] 1120

Koo PPHUHEHT WUMPHHE KONECa [-] 0315
M ogyne [paara] 25
Hron HaknoHa SYtbeE [rpan) 0.0

K03 PP MEHT CHELLEHIMA

Wectepna  |0.0 F.oneco |EI.EI

| 3anatk matepuan WecTEpHW

[ 3apate mMatepuan koneca

TeEpAOCTE NOEEPRHOCTH 3ytkes HRC
WecTepHA |D.EI F.oneco |D.EI

TeepaocTe CcepaUeEMHEl sydees HRC

WlecTepHA ||:||:| F.oneco ||:||:|

Yucno sytkes

WecTepHa ||:| F.oneco |[|

[ BosmoxeH peeepc
[v CTaHiapTHOE MEKOCEEOE PACCT DAHME

Pucynok 3 — Ucxoanbie 1aHHbIE OBICTPOXOHOM CTYNIEHU



e et 1120 [Feard]
m 28 [Betra]

B 13.836 [rpan)

| Maparerp Wecteppa  Koneco |

d  [mr] |64.368 1159.632
dy  [rn] |GO.272 1149.476
dyw  [rr] |E4.368 1159.632
da  [mr] |59.368 164,632
df  [ram] 52118 1153.382

. [-] 0.0 0.0
b [mm] [5E25 5,625
by [r] [39.0 36.0
z [1 I25 52

Pucynok 4 — OcHOBHBIE T€OMETPUYECKUE TTapaMEeTPbl OBICTPOXOAHOM CTYIIEHU

Honyckaetdele HaNPAKEHMA N0
K.OHT 3KTY B43.295  [Ml1a]
Honyckaetdele HANPAKEHMA MSMHMGa;
lecTepHM........... J52.941 [MMNa]
Kimnecas e 2858582 [MMNa]
TBEpAOCTE NOBEPXHOCTH
WecTepHM. ... RO.0  [HRc]
EOHEEa s 270 [HR]
JEACTEYIOW ME HANPAKEHKA
K.oHT aKTHOE 975 518 [r1a]
M zrtHeE
WecTepHW. ... 35463 [MMa]
Koneca.............. 32484 [MMa]

Pucynok 5 — [lapamerpbl MaTepraioB OBICTPOXOIHOU CTYIICHH

Fa... 92.713 [H]

Fr 150,01 [H]

Ft...... 388606 [H]
=] 195 [Fetra]

R 32184 [rett]

Pucynok 6 — Cuibl B 3a1eTiIeHUH ObICTPOXOIHOM CTyNeHH
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4. 9CKU3HOE ITPOEKTUPOBAHHUE

4.1 /InameTpsnl BaJIOB
1) AnameTp BBIXOJAHOI'O KOHIIA THXOXOAHOTO BaJIa:

3116+ Ty, 4.1)
m-[t]

rae [t] — manpsokenue kpydenus [MIla].

B cootBerctBuu C [3, cTp. 296] npunuMmaem [t] = 12 Ml]a.

- 103 = 73,456 [Mm]

m-12-106

3[16-T,,  #[16-933,912
me[t]

Cornacho [1, Tabn. 18.1] u [1, Ta6n. 3.1] npunumaemd = 75 MM, t = 3,5, r =
3,5, f = 2,5, rue:

t — BBICOTA 3aIjIeunKa [MM];

7 — KoOopAuHAaTa (packy NOAIIMITHUKA [MM];

f —pa3mep dacku koseca [MM].

JlnameTp THXOXOJHOTO Bajia B MECTE YCTAHOBKH TIO/IIIHITHUAKA:
d,=d+2-t=71+4+2-3,5=78[mMm]
[Ipunumaem d; = 80 MMm.
Jlmametp OypTHKa JUTsl yropa MO IIHITHAKA
degy=d,+3,2-1r=80+3,2-3,5=91,2[mm]
[Tpuaumaem dg; = 90 MM.
JlnameTp Baja B MeCTE€ YCTaHOBKHM Koieca: dy = dg,;, mpuHUMaeM d, =

90 MM.

2) InaMeTp npoMexXyTOYHOr0 Baja B MECTE YCTAHOBKH KoJieca

3[16+ Tpy,  3[16-31,017
d, > = . 103 = 23,612 [mm]

- [1] m-12-10°
18



[Ipuaumaem d, = 28 Mm, t = 2,2, r =2, f = 1.

I[I/IaMeTp IMPOMEIKYTOYHOTI'O BaJla B MCCTC YCTAHOBKH ITOJIIMUITHUKA:
d,=d +2-t=28+42-22=324[um]

KoHCTpyKTHBHO HE0O0X0 MO NPUHATH d;; = 40 MM.

Huametp OypTuka il ynopa HOJIIUITHUKA POMEKYTOYHOTO Bajia:
den =dy+3,2'71=40+3,2-2 = 46,4 [MM]

[Ipunumaem dg, = 48 MM.

3) lmameTp BBIXOIHOTO KOHIIa OBICTPOXOHOTO BaJa:

Lo (16T 21612910
= o]~ m-12-106 = 17,629 [am]

[MTpuaumaem d = 20 Mm, t =2, r=1,6, f = 1.

JuameTp ObICTPOXOAHOTO Baja B MECTE YCTAHOBKHU MOJIIIUITHHUKA!
dy=d+2-t=20+2"-2 =24 [mM]

[Ipunumaem d,; = 25 mm.

Huametp OypTuKa 1sl ynopa HOJIIUITHUKA ObICTPOXOIHOTO BaJa:
den =dy+32r=25+3,2-1,6 =30,12 [MmMm]
[Tpuaumaem dg; = 30 MM.
4.2 PaccTosiHue MexXIy JeTAJAMHU nepeaay

HauOombmiee pacCTOsIHUEC MCKAY BHCHIHMMHU ITOBECPXHOCTAMHU JeTaneu

nepeaayd THXOXOI[HOﬁ CTYIICHHU:

dy, +d 100 + 410
LT=awT+%=225+T=480[MM]

MuHUMaNbHBIN 3a30p MEXAY KOJIECOM U KOPIIyCOM:
3 3
ar = /Lt +3 =+480+ 3 = 10,829 [mm] (4.2)
OxpyrJsisi B 00JIBIIYIO CTOPOHY 10 1I€JIOT0 YUCIa MpUuHUMaeM: a = 11 Mm.
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Paccrosnue MCKOAY AHOM KOpIIyCa H HIDKHEH BHEIIHEU IMOBEPXHOCTBIO

YepBsIKa:

by =4-a=4-11= 44 [mM] (4.3)

HauGonpmiee paccTosHUE MEXIy BHEUIHHMHU ITOBEPXHOCTSMH JIeTalei
nepenay ObICTPOXOIHOM CTYTCHH:

dg, + d 69,4 + 164,6
. +% =112 +

Lg =a, = 229 [MM]

3a30p MeXJy BHYTPEHHUMH IOBEPXHOCTSAMH CTEHOK KOpIyca KOJECOM

OBICTPOXOAHOM CTYIICHU:
ag = 3Lt +4 = 3229+ 3 = 9,118 [mM]
Okpyruisisi B OOJIBIIYIO CTOPOHY JIO LIEJIOT0 YKcia NpuHuMaeMm: a = 10 MM.

4.3 Bo10op THIIA U CXeMBbI YCTAHOBKH MOAIIMITHUKOB [4]

J1y1st OBICTPOXOTHOTO BaJia BRIOWPAEM MOAMIUITHUKY POJIMKOBBIE KOHMUECKHE
OJIHOpsA/IHBIE TOBBIIEHHON Trpy3onoabeMHocTH ('OCT 27365-87), tunm 7205A;
CXeMa YCTaHOBKH: «BPAaCIIOPY.

JUiss  TpOMEXYTOYHOTO Bajlia BbIOMpaeM  MOJIIMIHUKKA — POJIMKOBBIE
KOHMYECKHE OJHOPSJIHbIC TMOBBIIeHHON rpy3onoaseMHoctu (I'OCT 27365-87),
tunt  7308A M NOAIMOHUK  POJMKOBBIA  pagHabHBIA €  KOPOTKUMH
nunuaapudeckumu poiukamu (I'OCT 8328-75), tun 2308; cxemMa yCTaHOBKH:
JeBas onopa — «(GuKCHUpyIoIas», mpaBasi — «IJIaBarOIIas.

JIJisi THXOXOTHOTO BaJia BHIOMpAEM TMOAIIUITHUKN POJMKOBBIE KOHHMUYECKHE
OJIHOpsAJIHBIE TOBBIMIEHHON Trpy3onoabeMHocTH ('OCT 27365-87), tunm 7216A;

CXCMa YCTAHOBKHU: «BPaACIIOP».
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5. KOPIIYCHBIE JETAJIA

TonuHa cTeHku Kopmyca peaykropa [S]:

§=126-%01Ty,, =2,6-%0,1-933,912 = 8,083 [mm] >6 [Mm] (5.1)

[Tpunumaem: § = 8 MM.
TonuuHa CTEHKU KPBIIIKK KOpIyca:
6,=09-6=09-8 =7,2[mM] (5.2)
[TpuaumaeM: 6; = 7 MM.
B cootsercteuu ¢ [1, Tadn. 9.2] mis a,, = 225 MM npunuMaem 4 Gonta
M16, d = 16 MM, COEUHSAIONTNX KPBIIIKY W KOPITYC.
CyMMapHOE MEKOCEBOE PacCTOSHUE:

oy + oy = 225 + 112 = 337 [mu]

[Ipunumaem 4 ¢ynnamentanbubix BuHTa M16, dgy = 16 MM 171 KperuieHus

KopIryca K pame wnu romre [ 1, tabn. 9.3].
TonuuHy QuaHeB KKK U KOpIyca KOHCTPYKTUBHO MpPHUHUMAaeM: S =
17 mm.

[upuna dhaaHueB Juisi COSTUHEHUS KPBIIIKU U KOpITyca:
K=27-d=27-16 =432 [MM] (5.3)

[Ipuanmaem: K = 44 mwm.

Paccrosinue oT kpas ¢uiaHIa 10 ocu 0ora:
c=12-d=12-16 = 19,2 [mm] (5.4)

[Tpuaumaem: ¢ = 20 Mm.

Huametp mtudToB:
dyr =(0,7..08)-d=(0,7..08)-16 =11,2... 12,8 [MmMm] (5.5)

[Tpunumaem: d, = 12 Mmm.

Tonmuna dranma 11t KpereHus! peAyKTopa K IITUTE UK paMe:
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g =235-6=2735"8=188[uM] (5.6)

KonctpykruBHo npuHumaeM: g = 30 mm.

Mupuna dnanma 1 KpemaeHus peaykTopa K MINTe WK paMe:
Ky =2,7-dy =2,7-16 = 43,2 [mm]

[puaumaem: Ky = 43 MM,

JlnvHa ¢iaHna 1 KperieHus peayKTopa K IJIUTE Wil paMme:
Ky, =Ky +1,5-6§ =43+ 1,5-8 =55 [mMm] (5.7)
BHyTpeHHME TUTENHBIE pAANYCHI:
r=05-6=05-8=4[mm] (5.8)
BHemnue nuTenHbIe paanycCBl:
R=15-6=15-8=12[mMm] (5.9)
BricoTa npunuBos:
h=05-6 =0,5-8 =4 [mm] (5.10)
JlnameTp OTBEpCTHI TPOYIIVH:
dpp =(2..3)6; =(2..3):7 =14 .. 21 [mM] (5.11)

[Tpunumaem: d, = 21 mMm.

np

[[lupuHa CTEHOK NPOYIINH:

S=(2..3):6,=(2..3):7=14..21 [mm] (5.12)

[Tpunumaem: S = 21 mm.
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6. ITPOBEPKA BAJIOB, IIOAIIUITHUKOB U INITOHOYHbIX
COEJUHEHUMA B AUTODESK INVENTOR 2019

6.1 lomyckaeMble 3HaAYeHHS VISl NMPOBEPKH BAaJOB Ha NPOYHOCTH H
KECTKOCTh

Jlommyckaemasi ctpesnia mporuoda moj; KojaecoM Jyist ObICTPOXOIHOM CTYIIEHHU:

[yvg] = 0,01-m =0,01-2,5= 0,025 [mM] (6.1)

I[OHYCK&CM&H CTpcia HpOFI/I6a 1o KOJI€COM JIA THXOXO,IIHOﬁ CTYIICHH:

[yr] = 0,005 -m = 0,005 10 = 0,05 [mm] (6.2)

B cootBerctBuu c [2, cTp.302] momyckaeMblii yroyi noBopoTa (OTKJIOHEHHS)
Bana: [#] = 0,005 pan.
Jlonmyckaemoe JeUCTBYIOIICE HANPSHKCHNE KPY4YCHHS: [7] =

(12 ...15) MIlTa,
6.2 IIpoBepka CKOHCTPYMPOBAHHBIX BAJIOB HA MPOYHOCTH U KECTKOCTD

1) IIpoBepka OBICTPOXOIHOTO BaJia:

Pucynok 7 — Cxema ObICTPOXOJIHOTO Baja
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0,06 -
0,05 -
0,04 -

——0
0,0641945

0,03 -

[rpag]

0,02 -

0,01+

000724256
0 T

50

T i
100
LrmHa [1am]

Pucynok 8 — Dmtopa yria OTKIOHEHHS

VY107 OTKIIOHEHUsI OBICTPOXOAHOTO Baja:

0 — 0.064° 0,064 - Tt
o 180

— = 0,001 [pax] < [6] = 0,005 [pax]

80 —

a
51,5243

Onmka [ram]

Pucynox 9 — Dnropa oTKIIOHEHUS

Crpena mporuba ObICTPOXOAHOTO Baja:

yg = 0,319 [mxMm] = 0,0003 [mm] < [yg] = 0,025 [Mm]
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[Mna)

5 | | -3,21876

T
0 50 100
Lrata [rm]

Pucynox 10 — Dmropa kacaTelbHbIX HANPSXKEHUN MPU KPYyUEHUU

HanpsokeHne Kpy4eHus: OBICTPOXOIHOTO BaJa:
T = 8,219 [MIla] < [t] = (12...15) [MIla]

2) IIpoBepka MpOMEKyTOUHOI'O Baja:

-t el
=l J— —]

Pucynok 11 — Cxema npoMexyTO4YHOTO Bajia

1 0,0173739

0,015

0,01+

[rpaal

0,005

0,001612%

T I ! I T I B I
o 100 200 300 400
Drastsa [ram]

Pucynok 12 — Dmntopa yria oTKJIOHEHUS
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30—

20+

VT051 OTKIOHEHUS MMPOMCIKYTOYHOTI'O BaJia:

6 =0,017° =

0,017 - 1
180

20,6936 \
\,\
B

= 0,0003 [pax] < [#] = 0,005 [paxn]

H
&=
10
\ 0,487389
0 — T T - | T
0 100 200 300 400
Lraa [ram]
Pucynox 13 — Omropa OTKIOHEHHUS
Crpena mporuba MNpPOMEKYTOYHOTO Baja B MECTE OBICTPOXOJHOIO
3aLIECTIIICHHUS

[Mra]

yg = 16,191 [mMxm] = 0,016 [mMm] < [yg] = 0,025 [Mm]

CTpeJ'Ia npom6a IMPOMCIKYTOYHOI'O BaJla B MECCTC TUXOXOJHOT'O 3alICIITICHHA:

yr = 28,667 [Mxm] = 0,029 [mMm] < [yr] = 0,05 [mMm]

S

-7,19608

—

T
100

T
200

T
300
Lmvna [rm]

T
400
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[rpaa)

Pucynoxk 14 — Dmnropa kacaTelbHbIX HANPSXKEHUN MPU KPYyUEeHUU

HarnpsixeHnue kpydeHHsi IpOMEXKYTOYHOTO BaJa:

T = 7,196 [MIIa] < [z] = (12 ...15) [MIIa]

3) [IpoBepka TUXOXOIHOTO Baja:

>

0,05

0,04

0,03 —

0,02+

0,01+

0,00563133

*r—

Pucynok 15 — Cxema THX0OXOAHOTO Bajia

100

———
0,0513507

T
200

I
300
OrsHa [mm]

Pucynok 16 — Dntopa yria oTKJIOHEHUS

YT0J1 OTKIOHEHMS THXO0XOJHOI'O BaJia.

8 =0,051° =

0,051 1
180

= 0,0009 [pan] < [#] = 0,005 [pan]

400
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200
0
178,755

150

— 100+

[ric4

50+

1,03543
' T
400

.

T
300

0 - u 1
0 100 200
Onuka [Mm]

Pucynoxk 17 — Dntopa oTKI0HEHUS

Crpena nporuda THXOXOJAHOTO BaJia:

yr = 1,737 [Mxm] = 0,002 [mMm] < [yr] = 0,05 [Mm]

11,2744

10+

[rra]
1

|
300

T T T
0 100 200
LrsHa [mm]

Pucynoxk 18 — Dmropa kacaTtesbHbIX HANPSYKEHUN ITPU KPYUEHUN

Hanpspokenue kpydeHuss THXOXOHOIO Baa:

T = 11,274 [MIa] < [z] = (12 ...15) [MIIa]



BBIBOI[I HCCJICAYCMBIC BaJIbl ITPOMIIIN IIPOBEPKY HA IPOYHOCTD U JKCCTKOCTh.

6.3 IIpoBepka MOAMIUITHMKOB HA 10JITOBEYHOCTH

Tpedyemblit cpok cityx0b1 moamunmuukoB: 30000 yacos.

1) IIpoBepka MOAIIMITHUKOB OBICTPOXOAHOTO Bajia:

ODo3HaYeHKe MogwwnHue TOCT 27365-87 (7205A)
BHyTpeHHWA gMaMeTp NogWKUNHUKSE d 25,000 mm
Hapy#Hbli gUaMeTp NogLMnHuKa D 52,000 Mm
LKMpHHAE NMoJWwWWnNHAUKE B 16,250 MM
HOMMHANEHBIA KOHTAKTHLIA Yron NogwwWnHUKSE a 5 rpag
OCHOBHAA OWHaMWJeCKan rpy20nogdLeMHOCTE C 29200 H
OCHOBHAA CTaTHYeCKan MpysonogbLeMHOCTE Co 21000 H
KozdduumeHT gMHaMUUeCKoR paguansHol Harpyswu | X 0,60 6p / 0,60 6p
KozdduumeHT UHaMUUeCKoR 0CeBOR HarpyzKM ) 0,50 Gp f 0,50 6p
MpegensHoe sHaveHWe Fa/Fp e 0,40 Bp
KozhdUUMEHT CTaTMUSCKOR pagwansHol Harpyskn | Xp 0,60 Bp
KozdduUMeHT CTaTMUYSCKOR OCEBOR Harpysku Yo 0,50 bp
HoHCWCTEHTHAA CMaska ANA OrPaHWYeHWA CHOPOCTH | Mijm1 0 ob_muH
CHMazouHOe Macno AnA orpaHWUYeHKA CKOPOCTH MLim2 0 ob_mMuH

Pucynok 19 — ITapaMeTpsl NOAIMIUITHUKOB OBICTPOXOIHOTO BaJia

OCHOBHOW HOMMHANLHEIA CPoK CTyxObl Lig 350510 4
HacTpoeHHBIR HOMWHANBHBIA CPoK CTy#ObI Lna 350510 4
PacueTHuIA Ko3DhOUUMEHT CTAaTMUSCKOrD 2anaca NpoYHOCTH | Sgc 12, 28772 Op
MoTepa MOWHOCTA NPW TPEHWKA P 7,28304 Br
HeobxogMMas MHHUMANEHAA HArpysKka [~ oH
CTartmyeckan IKBMEANEHTHAA Harpysxa Pa 1709 H
AuHaMHuecKan SKBMEANEHTHAA HarpysKa P 1073 H
KozdhHUMEeHT YCHOPEHHOMD BPaLYeHKA kn 0,000 bp
KozddrumeHT HACTPOAKK CpoKa OTyxDBI 0NA HAOeMHOCTH |31 1,00 6p
TemMnepaTypHeA Ko3hhuUmMeHT fi 1,00 6p
ZJKEWBaNeHTHaA CKOpoCTh Na 2880 ob_MuUH
MuHMMansHan cKopocTe Nmun | 2880 0b_MuH
MakcuMansHan CKOpPOCTL Nmakc | 2880 ob_MuH
MpoEepka NpoOYHOCTH MonomwWuTenbHas

Pucynoxk 20 — Pe3ynbTaThl IPOBEPKHU MOALMIUITHUKOB OBICTPOXOIHOTO Bajia Ha

JOJII'OBCYHOCTD
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2) IlpoBepka MOAMIMITHUKOB IPOMEKYTOUHOI'O BaJa:

OBozHausHMe Mogwunyuk MOCT 27365-87 (7308A)
BHYTpeHHWIA guaMeTp NoguNNHWKS d 40,000 MM
Hapy#HblA gMaMeTp NogwMnHMKa D 90,000 MM
npuHa NoguvnyHAuKa B 25,250 MM
HoMMHANEHBIA KOHTAKTHLIA Yron NogWwWWnHWKE a 5 rpag
OcCHOBHaA OUHaMUMYECKAA MPy20N0gLeMHOCTE C 80900 H
OCHOBHAaA CTaTHUJECKaA rpy2onoJLeMHOCTL Co 56000 H
KosddrumeHT gQUHIMUYeCKoR pagnansHoi Harpysrm | X 0,60 Gp f 0,60 6p
KozdduuneHT JMHAMUYeCKoR 0CeBOR HArpyaKK Y 0,50 bp / 0,50 6p
MpegentHoe zHaueHne FafF, = 0,40 6p
KosdduuneHT CTaTMUeCKOR paavManeHol Harpyskm | Xp 0,60 6p
KozdduuneHT CTaTMUBCKOR 0CEB0R HATPY3KK Yo 0,50 6p
KoHCMCTEeHTHaA CMasKa ANA OTPaHWYeHNA CKOPOCTH | Niim1 0 o6_mwuH
CMazoqyHDe Macno 408 orpaHWYeHus CKoOpoCTH Miim2 0 o6_mMuH

Pucynoxk 21 — ITapameTpbl NOJIUMIHUKOB IPOMEKYTOYHOIO BaJla

OCHOBHOW HOMWHANBHBIA CPOK CyObl Lig 566069 4
HacTpoeHHBIR HOMUHANBHBIA CpoK CyxOLl Lha 566069 u
PacueTHBIA Ko3hDUUMEHT CTATMUSCKOrD 3aNaca NpoYHocT |Spe | 16,56506 6p
MMoTepa MOLWHOCTH NPU TPEHAK P 1481893 Bt
HeobxoguMaa MUHMMANEHAA HarpyaKa Framu 0OH
CTaTUYecKas 3KBEWBANRHTHAA Harpy3Ka Pa 3381 H
AWHaMHYeCKaA SKBMEANEHTHAA Harpys3ka P 3381 H
KozddMUWEHT YCKOPEHHOMD BPaleHua kn 0,000 6p
KozdduUneHT HACTPORKKM Cpoka Cmyxbbl ANA HaJemHOCTH |31 1,00 bp
TeMmnepaTypHuld KoshOUUMeHT fi 1,00 Bp
JKBMBANESHTHAA CKOPOLCTL Na 1163 ob_MUH
MUHMMANEH3A CKOPOCTE Nmun 1163 06_MKUH
MakcuManeHaA CKOpoOCTe Nmake | 1163 06_MuH
MpoeepKa NpoOMHOCTH MonomurenoHan

Pucynox 22 — Pe3ynbTaThl MPOBEPKHU MOMIUITHUKOB MPOMEKYTOYHOTO Bajia Ha

JOJITOBCYHOCTH

3) IlpoBepka MOAMIMITHUKOB TUXOXOJHOTO Baja:
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OB0zHaYSHKe

MogwwnHue TOCT 27365-87 (7216A)

BHYTpeHHWA gMaMeTp NogWwWnHUKA d 80,000 MM
Hapy#HbliA AWaMeTp NogWKMNHWKS D 140,000 MM
LKMpHHAE NMoJWWNHAUKA B 28,250 Mm
HOoMMHANEHBIA KOHTAKTHBIA Yron nogwunHUKaE a 5 rpag
OCHOBHAA OWHaMWJeCKan rpy20nogdLeMHOCTE C 140000 H
OCHOBHAA CTaTHYeCcKan rpysonogLeMHOCTE Co 114000 H
Koz dHUneHT OMHAMUMYECKOR PaguansHoR Harpysku | X 0,60 bp / 0,60 Gp
KozdduumeHdT JMHAMUYeCKOR oCeBOR Harpy=KK Y 0,50 6p / 0,50 bp
MpegentHoe sHauyeHWe FafF; e 0,40 Op
HozdduumeHT CTaTMUecKol paamansHol Harpy3Km | Xp 0,60 6p
KozddMUWEHT CTaTMUYSCKOW OCEBOH Harpysku Yo 0,50 Bp
KoHCMCTeHTHAA CMazKa 4NA OrPaHMUYeHnA CKOPOCTH | Miim1 0 ob_mMuH
CMazouyHoe Macno ANA orpaHWYeHWA CKoOpOCTH M imz 0 ob_mMuH

Pucynox 23 — ITapameTpbl NOJAIIMIHUKOB TUXOXOAHOTO BaJa

OCHOBHORA HOMWHANEHLIA CpOK CyxObl Lig 3970718 4
HacTpoeHHEBIR HOMUHANBHBIA Cpok Cnyxbbl Lha 3970718 y
PacuyeTHbIR Ko3DDMUWMEHT CTATUUSCKOrD 3aNaca NPoYHOCTH |Soc 7,34429 6p
MoTepa MOLWHOCTH NPW TPEHHUK Pz 2,25577 Br
Heobx0ogWuMaA MUHMMANEHAA HarpysKa Frmn 0H
CTaTU4YeCKan SKBMBANEHTHAEA Harpy3Ka Pa 15522 H
AWHaMWYeCKaA IKBMEANEHTHAA Harpys3ka P 9684 H
KozhdHUMEHT yCKOPEHHOO BpaLyeHKuA kn 0,000 Bp
KozthdHUMeHT HACTPORKKM CpoKa CTy OBl ANA HAZEeMHOCTH |31 1,00 bp
TeMnepaTypHuld KoshhUUMeHT fi 1,00 bp
SKEWMBANEHTHAA CKOPOCTL Ne 31 0b_mMuH
MUHUMANEHAA CHOPOCTE Mpgn | 31 0D_MuH
MakcuMansHan CKopocTh Nrmake | 31 00_MuH
MpoEepKa NPOYHOCTH MonoxurensHan

Pucynoxk 24 — Pe3ynbTaThl IPOBEPKU NOAIMITHUKOB THXOXOAHOTO Baja Ha

JOJITOBCYHOCTH

BoiBoJ: uccenyeMble MOAIIUITHUKA MPOILIN MPOBEPKY HA AOJITOBEUYHOCTb.

6.4 IIpoBepka NIMOHOYHBIX COEIMHEHUI HA MPOYHOCTH

1) IIpoBepka MIMTOHOYHOTO COSAMHEHHUS OBICTPOXOHOTO BaJia:
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LIMpHHa LWINOHKK b| 6,000 MM
BoiCOTa WWNOHKK h| 6,000 MM
ONWHa WNoHKK | (28,000 MM
OYHKLIMOHANEHAA JNKHa le |22,000 MM
MaCcKa LINOHKK s | 0,400 pm
Paguyc wnoHKm R 0,160 mMm

Pucynok 25 — ITapaMeTpbl IIMOHOYHOTO COETUHEHUS OBICTPOXOIHOTO Bajia

MWH. DYHKLUMOHANBHAA ONMHA WNOHKK

|ITIIrIH 2,483 mMm

MuH. OuamMeTp Eana

dITIHH 3,760 MM

MpoEepKa NpPoYHOCTH

MonoxurenbHan

Pucynok 26 — Pe3ynbTaThl MPOBEPKU HIMOHOYHOTO COSTUHEHUS OBICTPOXOIHOTO

BaJjla HA ITPOYHOCTDb

2) IIpoBepka MIMIOHOYHOTO COCTUHEHHS MMPOMEKYTOYHOTO Bajia:

LKpHHE WNOHKK b | 8,000 MM
BhICOTa LWNOHKK h| 7,000 MM
AnKHa WNoHKKA | |28,000 MM
OYHKUWOHaNLHaA 4NvHa lf |20,000 MM
DacKa LINOHKKM s | 0,400 pMmM
Paguyc WwWinoHKm R| 0,160 MM

Pucynox 27 — [TapameTpsbl IIITOHOYHOTO COETMHEHUS MPOMEXKYTOYHOr0O Bajia

MuH. DYHKUWMOHANEHAA OWHA WNOHKK I 3,573 MM
MuH. OguaMeTp Eana o 7,715 MM
[NpoBepKa NpoYHOCTH MonoMUuTENBHAA

Pucynox 28 — Pe3ynbTaThl MPOBEPKH IINMOHOYHOTO COEAMHEHUS TPOMEKYTOUHOTO

BaJjla HAa ITPOYHOCTDH

3) IIpoBepka MIMOHOYHBIX COSAUHEHUN TUXOXOIHOTO Baja:
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LIupuHa WNoHKK b | 25,000 MM

BoicoTa WNOHKK h| 14,000 MM

OnuHa WNoHKK | {110,000 MM

@YHKLWMOHANEHAA ANWHa l¢| 85,000 MM

DACKA LINOHKK s | 0,400 mMm

Paguyc WNoHKK Rl 0,160 MM

Pucynoxk 30 — [TapameTphbl IIIMIOHOYHOTO COEAMHEHUSI TUXOXOJHOTO Baja U

YEPBAYHOI'O KOJIECAa

MuH. DYHKUMOHANEHAA ANMHA WNOHKW e 15,722 MM

MuH. OnaMeTp Eana Amus | 24,002 MM

MpoEepKa NPoYHOCTH MonomuTensHanA

Pucynox 31 — Pe3ynbTaThl MPOBEPKH IIMOHOYHOTO COESMHEHUSI TAXOXOIHOTO Bajia

H YCPBAYHOI'O KOJICCAa HA TPOYHOCTD

LIMpWHa WNOHKKA b | 20,000 MM
BoiCOTa WNOHKK h| 12,000 mMm
ONuMHa WNoHKK | {110,000 MM

OYHKUWOHANEHAA ONWHA ¢ | 90,000 MM

DacKa WNOHKK 5| 0,400 mm

Paguyc winoHkm R| 0,160 MM

Pucynoxk 32 — [TapameTphbl IIITOHOYHOI'O COEAMHEHUS HA KOHLIEBOM y4acCTKe

THUXOXOJHOT'O BaJia

MuH. QYHKUWOHANbHAA ONWHE WNOHKK (lmuy | 22,236 MM

MuH. guaMeTp Bana Amun | 24,002 MM

MpoEepKa NpOYHOCTH MonoMuTENbHaNA

Pucynok 33 — Pe3ynbTarsl IPOBEPKU MIMOHOYHOTO COETMHEHHSI Ha KOHLIEBOM

Y4aCTKEC TUXOXOAHOT'O Bajla HA MPOYHOCTDb

BoeiBoa: wuccienyemble IINMOHOYHBIE COEAMHEHMS TPOIUIM MPOBEPKY Ha

POYHOCTb.
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7. PACHET TEMIIEPATYPbI HAI'PEBA IIOJAIIIUITHUKOB

TeMHepaTypa Harpc€Ba IOANIMITHUKOB JId HAITPCCCOBKH Ha Ball:

Nmax+zc6
t=2 _ .
0+d-106-a (7.1)

A€ Np,qx — MAKCUMAJIBHBINA HATST [MKM];

Z.g — 3a30p I y100CTBa COOPKHU [MKM [;

d — HOMUHATBHBINA JUAMETP MOCATKH [MKM |;

Q@ — TeMmneparypHbli KOAX(DPUIMEHT JHHEHMHOTO pacllupeHus MaTepuana
nommnHuKoB [°C™1].

Jns crama: o = 12 - 1076 [°C71].

1) IlommmnHUKK HA THUXOXOJHOM Bamy: 7216A (pOJHMKOBBIE KOHUYECKHE

OJIHOPSAHBIE TTOBBIIIEHHON I'PY30M0IbEMHOCTH).

Tocazxa: ¢80 =18
6t 42

Huxnee otknonenue otBeperus: EI= — 15 [MkM]
Bepxuee otknonenue Bana: es= + 21 [Mkm|

MaxkcuMabHbIN HATAT:

Npox = es — El =21 — (—15) = 36 [MrM]
3azop misa ynoocta coopku [1]: z.=10 [MKM]
Temnepatypa HarpeBa MOAINIUITHAKOB:

Ninax + Zes 20+ 36+ 10
d-100-a 0,08-106-12-10-6

t, =20+ = 67,916 [°C]~68 [°C]

2) [MogmunHUKU Ha TPOMeEKyTOouHOM Baiy: 7308A (poNMKOBBIE KOHUYECKHUE
OJIHOPSIAHBIE MOBBIIEHHOMN Ipy30noabeMHOCTH) U 2308 (pOJIMKOBBIN pagraibHbIN

C KOPOTKUMHU MUIIMHAPUICCKUMU pOHI/IKaMI/I).

Tocazxa: $40 2212

k6( +2)

Huxnee otknonenue otBepetus: El= — 12 [MkM]
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Bepxnee oTknonenue Bana: es= + 18 [Mkm|

MaxkcuMaiabHBIN HATIT:
Npyox = es — El =18 — (—12) = 30 [MrmM]

3azop misa ynoocta coopku [1]: z.=10 [MKM]

Temneparypa HarpeBa MOALINUITHUKOB:

Nmax + Zcs _ 20 + 30 + 10 = 103,333 [°C]~103 [°C
d-106-a 0,04-106-12-10-6 ' el =

t2=20+

3) Hoamunuuku Ha ObICTpoXOoAHOM Bamy: 7205A (poivKOBBIE KOHUYECKUE

OJIHOPSIAHBIC MTOBBIIIEHHON TPY30MOAbEMHOCTH)

Mocanka: §25 -2=10)
ke( 1

Huxnee otknonenue otBeperus: EI= — 10 [MkxM]
Bepxnee otknonenue Bana: es= + 15 [MkMm]

MaxkcuManbHEIN HATIT:
Nyox = es — EI =15 — (—10) = 25 [MrM]

3azop misa ynoocta coopku [1]: z.=10 [MKM]
Temnepatypa HarpeBa MOANIUITHAKOB:

Noax + Zes 25 + 10

t, =204+ 22" _ 9
3 T 105« +0,025-106-12-10—6

= 136,666 [°C]~137 [°C]
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8. CMA3KA U CBOPKA PEJIYKTOPA

8.1 Cma3biBaHMe mepeaay peayKropa

[IpuHrMaeM KapTEpHYIO CUCTEMY CMa3KH, TaK KaK OKPYXKHas CKOPOCTh Ha
yepBsike UV, = 4,788 m/c. JlomyckaemMoe KOHTAaKTHOE HampspKeHue [0]y =
136,827 MIla, mostomy B cooTtBeTrcTBUU ¢ [1, Tabm. 8.2], ycranaBimuBas
PEKOMEHIyeMYI0 BS3KOCTh Maciia Jisl YepPBSIYHBIX KOJIEC, BRIOMpPAeM COpPT Macla:
Apunanmonnoe MC-20 [1, Ta6n. 8.3]. OmuH W TOT K€ COpPT Macia Oyjaer
WCIIOJIB30BAThCA U JIJISL YEPBAYHOMN U JJIsl UIMHAPUYECKON Nepeayn.

['myOuHa morpyeHusi B Maciio yepBsKa:
hys = (0,1...0,5) - di; = (0,1...0,5) - 80 = 8 ... 40 [mm] (8.1)
MuHnMainbHas r1yOMHa NOTPYKEHUS B MAcJIO YepPBSIKa:

MI =22 -m, =2,2-10 = 22 [MM] (8.2)

min
Hpe,ZLGHBHO I[OHYCTI/IMLIﬁ YPOBECHB IIOI'PYKCHUA 3y611aT0r0 KoJieca.

A < 0,25 dys = 0,25 - 159,6 = 39,9 [mm] (8.3)

[Tpu MEHUMANTBLHOH TITyOWHE MOTPY>KEHHS B MAaclio YepBsika hy;, = 22 MM B

COOTBETCTBUM CO COOpPOYHBIM UYEPTEKOM YpPOBEHb TMOrPYXKEHUS KoJieca
MWIMHAPUYECKONH Tiepefadyn cocTaButT: h,, = 54,3 mm, YTO CYLIECTBEHHO
MPEBBINIAET MAaKCUMAJIbHBI YPOBEHb MOTpyKeHUs 3yOuaToro koseca. IlosTomy
1eJeco00pa3HO MOHU3UTH YPOBEHb Macia, MpuHAB: h = 75 MM, TOraa ypoBEHb
MOTPY>KEHHSI KoJieca IMIMHIPUYECKON mepemadu coctaBuT: h,, = 40,3 mMm. B
TOM Cclly4ae HEO0OXOJAMMO YCTAaHOBUTH pa3OphI3rUBaTENM Ha 4YEpBSIKE A
CMa3bIBaHUs YEPBAYHOTO 3ALEIIICHHUS.
[TpumepHbIli 00bEM MACIISTHOW BaHHBI:
a

360

126,3
360

V’&’(al'bl'h1+(7'['R2' )'az)'10_6

Vz(432-170-75+(7t-932- )-69)-10_6z6,2[n]
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[TonqmmnmHUKK cMa3bIBaIOT TEM K€ MAaciioM, 4YTO W Aeranu nepenad. lIpu
KapTepHON CMa3Ke MOJIIMIHHUKK KauyeHUs cMas3blBaloTcsi Opbisramu macia. [lpu
OKPY>KHOH CKOpOCTH vV, > 1 M/c Oppl3raMu Macia MOKPBIBAIOTCS BCE JETald
nepead M BHYTPEHHUE TIOBEPXHOCTH CTEHOK KOpIyca, CTEKalollee Macio

nonajaer B noamunuuky [ 1, crp. 132].
8.2 Coopka pexykropa

[lepen cOoOpkoil BHYTPEHHIOI MOJOCTh KOpITyca TIIATEIbHO OYMIIAIOT U
ITOKPBIBAIOT MACIOCTOMKON KPACKOM.

COopKy MpOU3BOJSAT B COOTBETCTBUU CO COOPOUYHBIM YEPTEKOM, HAUMHAS C
y3710B BasoB. [lpm HampeccoBke Bcex MOUIMITHUKOB WX MPEIBAPUTEIHHO
HarpeBaroT B Maclie 0 TEMIIEPATyp, PACCUUTAHHBIX B 7 pasjesne JaHHOUW paOoThl.

1) TlepBeiM yepe3 OokoBoe oTBepcTHE Kopryca (1mo3. 10) ycraHaBiauBaroT
y3en MPOMEXYTOUYHOrO Bayja 4yepBaka (mo3. 27). Ha Ban HazeBawT
pazopeizruBatenu (1mo3. 25) , ynopHele KoJiblia (1o3.6 u 1mo3. 7). YcTaHaBIMBaOT
crtakaH (1mo3. 26), HaNpPecCOBBIBAIOTCS MOMMMUMHUKK (103. 41 u mo3. 43), Ha
pe3b00BOM KOHIIE BaJla YCTAHABIMBAETCS Taika (1103.36) CO CTOMOPHON MmaiOon
(mo03.45). 3akpemisaoT KpbimKy (1o3. 14) ¢ peryJIMpoBOYHBIMU MPOKJIAJKAMU
(mo3.19). Jlanee Ha Ban ¢ APYyroil CTOPOHBI HAJAEBAETCS YIIOPHOE KOJIBIO (1103. §),
3aKyaJpiBaeTcs ImmnoHka (mo3. 52). [lorom ycraHaBIUBaIOT KOJIECO OBICTPOXOTHON
cTyneHu (103.5) W 3aKperuisiloT ero KOHIEeBOM miai0oi (mo3. 46) ¢ moOMOIIbIO
6onTta (1m03.33) u mrudTa (mo3. 57).

2) [lanee yctaHaBIMBaeTCs y3ea OBICTPOXOHOIO Baya-mecTepHu (1mo3. 4) ¢
HAIIPECCOBAaHHBIMM Ha HEro noAmunHukamMu (mo3. 40). 3areM ycTaHaBIUBAIOT U
3aKpeIUISIIOT OOKOBYIO KpBIIIKY Kopryca (mo3. 12). [ToBepXHOCTh CThIKa KOpIyca
1 OOKOBOI KpBIIIKK MIPU 3TOM YIUIOTHsIETCS mpokiaakout (mo3. 21) . Ilocne yvero
3aKpEIUISIIOT  KPBIIKY HOoAmunHuka (mo3. 15) ¢ wmamxkeroi (mo3. 38) u
PEryaupoBOYHBIMU MpOKIaaKaMu (1o3. 20).

3) VYcranaBauBaetrcss y3en TuxoxogHoro Bajma (mo3. 3). Ha Ban

3aKJlaJpIBaeTCAd IMMOHKa (mo3. 53), ycTaHaBIMBAeTCs COOpaHHOE YEpPBAYHOE
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kKojieco (mo3. 1), HameBaeTcs YMOpHOE KOJBIO (1M03. 9), HaANpeccoBBIBAIOTCS
NOAIIMIHUKY (1103. 42). Jlanee ycTaHaBIMBAIOT BEPXHIOKO KPBIIIKY Kopryca (1o3.
11), 3aTeM KpbILIKU NOJIIUIHUKOB (1103. 16 1 mo3. 17) ¢ npoknaakamu (1o3. 23) u
MaHxeTou (1o3. 39).

4) B coOpaHHOM peAayKTOpe Bajbl JOJKHBI MPOBOPAUYMBATHCSA CBOOOJHO U
0e3 3ae1aHu.

5) 3arem ycraHaBiIMBaeTCs MpOOKa MACIOCIUBHOrO OTBepcTHs (1M03. 44),
3aJIMBAETCS MacJjo, YCTaHABIMBAETCS KpbIlIKa Joka (1mo3. 13), oraymmuHa (1o3. 18)
¥ MaclioykaszaTtenb (103. 2).

CoOpannbiii  penykrop o6Okararh 1mo 10-15 MuHYT Ha Bcex pexuMax

Harpy3KH.
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3AKIIOYEHHUE

[Ipu pabGoTe Haag KypCOBBIM MPOEKTOM ObLI CHPOECKTUPOBAH MPUBOA
JICHTOYHOTO KOHBEWepa ¢ ABYXCTYNEHYATHIM 3y04aTO-4YEPBSIIHBIM PETYKTOPOM.

B xone pa®oThl HaJ MPOEKTOM ObLIM BBIMOJIHEHBI: PACUET KUHEMATHUYECKOM
CXEMBI PEIYKTOpa, pacdeT OBICTPOXOTHON M TUXOXOJHON CTYNMEHEH C MPOBEPKOU
MOCJEAHEHN, pacueThl BaJOB HA MPOYHOCTh U KECTKOCTh, MPOBEPKA MOJIIIUITHUKOB
Ha J0JTOBEYHOCTh, MPOBEPKA IIMOHOYHBIX COSAMHEHUIN Ha MPOYHOCTh. Takke ObLI
pelIeH BOMPOC CMAa3KHU Nepeaad pelyKTopa U MOJAUIMIHUKOB. B kauecTBe cMa3ku
Ob1 BBIOpaH copT Macia: AuanmonHoe MC-20. Ilomobpan HeE0OXO0aUMBIN
anextpoasurarenas 100S2/2880 ¢ momHOCThIO P = 4 kBT 1 CMHXpOHHOM 4acTOTOM
n = 2880 06/muH.

PacueTrsl Ha TPOYHOCTb, MKECTKOCTh M JIOJTOBEYHOCTHh MPOBOJUIUCH C
ucrnosib3oBanueM mporpammbl Autodesk Inventor 2019. Pacder reomerpuueckux
napamMeTpoB 3y04aToro 3aleruieHHus LUUIUHAPUYECKOW Nepeaaud U MpoBepKa
YEpBSHOW Tepesayd MPOBOJIUINCH C HCMOJIb30BaHHEM mporpamMmmbl APM Win
Machine. I'padguueckast yacTh nmpoekTa Oblia BBIIOJHEHA C MOMOIIBI0 POTPaAMM:
Autodesk AutoCAD 2019 , Autodesk Inventor 2019.

[To 3aBepiieHWI0 JAHHOTO TIPOEKTa OBUTM TOJYYEHBI  CIETYIOIIHE
IIapaMeTphl CTyIIEHEN PEAYKTOpA:

1) TuxoxonaHas cTyness: a,, = 225vmm; 2, = 1; Z, = 37; Uy = 37,636.

2) beictpoxoanas ctymnens: a,, = 112 mm; Z; = 25; Z, = 62; Uy = 2,476.
J1i1st BasioB moAoOpaHsbl CAEAYIOMINE MOAIIUITHUKY:

1) Tuxoxonusiii Bas: 7216A T'OCT 2736587

2) IIpomexyrounsiii Bai: 7308A T'OCT 27365-87 u 2308 I'OCT 8328-75.

3) beictpoxoansiii Ban: 7205A TTOCT 27365-87.
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INPUJIOKEHHUE A

CrpoexTupoBaTh NPUBO/I IEHTOYHOTO KOHBeWepa

[lpubod

Iy

HamsaxHoe
ycmpoucmbBo

(xema

pedykmopa

an

AN

Bedomsiu Bas /Be&yzuu& Ban

I

T

DNEKTPOJIBUTATENb.

Mydra.

Pama (rumta).

PenykTop 3y0uaTo-uepBSYHBIN.
Mydra.

bapaban npuBoHOM.

41



