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BBE/JIEHHE

[leap KypcOBOTO IPOCKTUPOBAHHS - CHCTEMATH3UPOBAaTh, 3aKPCIHUTH,
PaACIIMPUTH TEOPETUUECKHE 3HAHUS, a TAKKE PA3BUTh PACUETHO-TPaAQUUECKIE HABBIKH
CTYJICHTOB.

Bo Bcex oTpacisx HapOJHOTO XO3SMCTBA IPOM3BOJCTBEHHBIC IPOICCCHI
OCYIIECTBIISIOTCS MAIlMHAMHM WM almapaTaMd C  MalluHHBIMH  CPEJCTBAMU
MexaHuzanu. [loaToMy ypOBEHB HApOJHOTO XO3MMCTBA B OOJIBIIEH CTENEHU
OTIpEIEIISICTCS YPOBHEM MAITHHOCTPOCHHUS.

CoBpeMeHHBIE MAaIlIMHBI MHOTOKPATHO TIOBBIMIAIOT TPOU3BOJAUTEILHOCTh
dbu3uyeckoro TpyJa dYenoBeka. MaluHbl HACTOJBKO TPOYHO BOIUIM B KU3HB
oOIecTBa, 4TO B HACTOSIIEE BpeMsl TPYAHO HAWTH TaKOW MPEAMET W TPOAYKT
oTpeOJIeHHs, KOTOPBIM ObLT OBl M3rOTOBJICH UJIH JIOCTABJICH K MECTY MOTpeOIeHus 0e3
OMOIIM MamuH. be3 mamuH Obl10 OB HEBO3MOXKHO COBPEMEHHOE Pa3BUTHE HayK,
MEUITNHBI, UCKYCCTBA U APYTUX HBIHEITHUX JOCTHKEHNUN YEJIOBEUECTBA, TPEOYIOITUX
HOBEHUIIIMX WHCTPYMEHTOB W MAaTEepUAJIOB, ObUIM Obl HEBO3MOXKHBI OBICTPHIC TEMITHI
CTPOUTEILCTBA, a TaK K€ HE MOTJIM OBl yIOBJIETBOPITHCS MOTPEOHOCTH HACETICHUS B

npeaMeTax IMMPOKOro MoTpeOIeHuUs.



1 TPEBOBAHMS K O®OPMJIEHUIO ITOSICHUTEJIBHOM 3AITMCKU U
I'PAOUYECKOI'O MATEPHAIJIA

OdopmieHre MOSACHUTEIBHONW 3alMUCKU OCYLIECTBISAECTCS B MAaIIMHOMKCHOM
BUJe Ha yiuctax popmara A4, B COOTBETCTBUM C HHJUBHUAYyaJIbHBIM 3aJlaHHEM Ha
KypPCOBOM MPOEKT.

TpeboBanust kK 0HOPMIIEHUIO KYPCOBOTO MPOEKTA CIEAYIOIINE.

O0weMm 20-35 cranuil.

HIpudt Times New Roman 14. Mexctpounsni uHTepBa) - 1,5. OTCTYIBI
CBEpXY, CHU3Y, ciipaBa — 2. OTcTyn cieBa — 3. AG3auHbiit otcTyn 1,5. BelpaBHUBaHUE
TEeKCTa MO MmupuHe. BrlpaBHUBaHME GOpMyn MO IIEHTPY, CKBO3HAsi HyMepalus
dbopmy, pacuudpoBka OykB B hopmyiax.

[Tpumep odopmiieHHst TEKCTOBOM yacTu, Gopmy, pacdeTa GopMyl IPUBEJICH B
IPUJIOKEHUH A.

[Ipu 3amuTe KypcoBOro MpOeKTa 3JIEKTPOHHAsI BEPCHS MOSACHUTEIbHOMN 3aITUCKH

(moxymenT Microsoft Word) u ueprexeii (Kommnac-3D) caaercs npernoaBaresiro.



2 TPEBOBAHUA K CTPYKTYPE KYPCOBOI'O ITPOEKTA

CTpykTypa KypcOBOTO MpOEKTa BKJIOYaeT B ce0s  0(OPMIICHHYIO
nosicHUTeNnbHYI0 3anucky (I13), B COOTBETCTBHM ¢ YCTAHOBICHHBIMU TPEOOBAHUSIMH K
0(pOPMIICHUIO TIOSICHUTENILHON 3aITMCKU, a TAKXKE BBIMOJIHEHHYIO IpaUUecKyro 4acTh
1o TpeOoBaHUAM, IpeabsBisieMbiM K yepTeskam (COCT 2.301....2.321).

[TosicHuTenbHas 3amMcKa AOJHKHA BKIIOYATh B C€0s CIEAYIOIIME OCHOBHBIE
IIyHKTBI:

- tuTynbHbIH TucT ([Ipunoxenue B);

- JUCT HHaUBUAyanbHOTO 3a1anus ([Ipunoxenue B);

- BBEJICHHUC;

- OCHOBHYIO YacCTh;

- BBIBOJIBI M PEKOMEH/IALINH;

- CIIMCOK MCIIOJIb3yEMOW JIUTEPATYPBHL;

- npunoxenus ([Ipunoxenue I).

JIuCT MTHAMBUAYAJIBHOTO 33JIaHUS BBIJAETCS IPENOJABATENEM JUCIUIUIMHBI IS
Ka)XJIOTO CTYJIEHTa MHIUBUYAJIbHO, B COOTBETCTBUH C TEMOW KypPCOBOT'O MPOEKTA.

Bo BBeneHuMu KypcOBOIO IMpPOEKTa CTYAEHT JOJDKEH OOO3HAUYUTh Ba)KHOCTb
KOHCTPYHWPOBAHUS JETAIIEH MAILINH CEIbCKOXO035CTBEHHOTO HA3HAYEHHUS Ha IIPUMEPE
JIEHTOYHBIX W UEMHBIX KOHBEHEPOB HCIOJNb3YyEMbIX I TPaHCHOPTUPOBKHU
MaTepUAJIOB. YKa3aTh BaXXHOCTh 3TANOB KOHCTPYMPOBAHMS W IOCIEA0BATEIBHOCTH
NEUCTBUN TpU NPOEKTHUPOBAHWU TMPHUBOAA KOHBelepa. Bo BBeneHMH HEOOXOAMMO
TaK)K€ OTMETUTH LEJIECO00Pa3HOCTh NMPUMEHEHUS! MHHOBALMOHHOTO MOAXO0Ja IpHU
IIPOEKTUPOBAHUH NTPUBOJA JICHTOYHOI'O KOHBEMepa.

B OCHOBHOW 4YacTh KypCOBOTIO MPOEKTa HEOOXOJIMMO BBIIIOJHUTH OCHOBHBIE
pacyeTsl, yKa3aHHbIE B BBIIAHHOM WHAMBUAYyaJdbHOM 3anaHuu. [lopsgok pacuera
KypCOBOT'O IPOEKTa MPUBEJEH B 3 INIaBe METOIMYECKUX YKA3aHUM.

B BBIBOJAX M PEKOMEHAALMAX MO UTOraM KypCOBOTO IPOEKTA CTYJEH NOJIKEH
yKa3aTb OCHOBHBIE 3aKJIIOUYEHHS MO PACCMOTPEHHOH TeMe, 0003HAYUTh OCHOBHBIC

HarpaBJICHUA Pa3BUTHUA TCEMblI WM IPCAIOKHUTH Oonee PaiMOHAJIbHBIC IIPHUBOAbLI
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CEJIbCKOXO3SUCTBEHHBIX KOHBEHEPOB, MPHU KOTOPBIX MPOEKTUPYEMBIM MPUBOA OyAeT
SKOHOMHUYECKH LEIECO00pa3HE.

Crnucox MCHOJIb3yeMON JHUTEpaTyphl JOJDKEH COJIEp)KaTh B ceOe HE MeHee S5
HMCTOYHHKOB.

I'papmueckuii Marepuan (MpUIOKEHUS) BBIIOJIHAETCS Ha BaTMaHax (opmara
Al c¢ wucnonp3oBaHueM KoMmmbloTepHor mnporpammbl Kowmmac-3D. Pacneuatka
rpaduyeckoro marepuana BO3MOXKHA Ha Jjuctax Qopmata A4. I'paduuecknii
MaTepuai BKIIOYAeT B ce0sl Bce HE0OOX0IMMBbIE crienU(UKALIUU K TPOEKTY.

[Ipy BBIMOTHEHUH KYpCOBOIO NPOEKTa HEOOXOAMMO YYHMTHIBATH OCHOBHBIC
HaIlpaBJ€HUS U TEHJACHLMHM Pa3BUTUA MallMH U 00O0pYIOBaHUS NPHUMEHSIEMBIX B
Poccuiickoii @enepanuu u 3a pyoexkoM. OCyIIECTBISATH aHalU3 PE3YJIbTaTOB
MPOBEAICHHBIX PA0OT BEAYIIMMH OOBEIMHEHUSIMH W CIEUUATUCTAaMU B 00JIACTH
MallIlH U 000pyI0BaHUSI.

Pe3ynpTaThl  BBINOJHEHHOTO  KypCOBOIO  MPOEKTa  CTyJAEHTa  MOTYT
UCIIONIb30BAaThCAd B JAJIbHEWIIEM B JUIUIOMHBIX TMPOEKTaX WA BBITYCKHBIX

KBIM(PUKAIIMOHHBIX paboTax.



3 TIOPAJOK PACUHETA KYPCOBOI'O ITPOEKTA

3.1 KunemaTtnueckuid pacueT npuBoa

[TonOupaem 3aeKTpoABUTATEND JJIsl IPUBOJIa KOHBEHEpa U PACCUUTHIBAEM €O
OCHOBHbIC KHHEMATHUYECKUE TTapaMETPHI.

OmnpenensieM TpeOyeMyr0 MOIIHOCTD 3JeKTpoBUraTens, Pas , kBT:

Py = (Ft ! v)/no61_u

No6w = 77peM ’ n3y6 ' 77m<2 “Nuen "M nrmza

rae 17,— KII/{ kax1oit kuHeMaTH4eckoii mapsl, Beionpaem mo rabimue 1.1

Tabnuna 1.1 Hekotopble XapakTepUCTUKU KHUHEMATHYECKHX Tap

Tont nepesian Koaddunument nonesnoro aevicreus (KI1/),
n
0,96... 0,98
3akpeITas 3youaTast UIHHIPHICCKAsT
Pemennast (Bce THIIHI) 0,94... 0,96
[lenHas (Bce THIIbI) 0.92...0,95
MydTa coeguHHUTENbHAS 0,98
[TommmnHuky kayeHus (01Ha mapa) 0,99... 0,995

OrnpepensieM 4acTOTY BpallleHUsI BEIOMOI'0 Bajia MPUBOJIa KOHBEiepa, Ny, 00/MUH:
ng = 60000-v/(m - Dg)
[Togbupaem sneKTpoaBUTATETh U3 COOTHOIICHUS Py, < Pll.l
rae P, — Tabnu4HOe 3Ha4eHHe MOITHOCTHU ABUrarens, KBt, BeiOupaem B Tabnuie 1.2.
CuHXpOHHAas 4acToTa BpallleHus Baja apurareis - N;,=1000 o6/MuH.

Tabnuma 1.2 DnekTpoaBUraTean aCHHXPOHHBIE cepru 4A

MorHoCTh Py, OCHOBHbIC pa3Mephl JBUTATEIIS,, MM
Tumn nBuraress
kBT I30 h3o dso d, Ly
4A112MA6Y3 3
452 310 260 32

4A112MB6VY3 4 80

4A13286V3 9,9 480
’ 350 302 38 80

4A132M6VY3 7,5 530

1 "
Bri0OpaHHbIi ABUraTelb 3aHeCTH B Ta0auIy 1.3.



4A160S6Y3 11 624
4A160M6Y3 15 667 430 358 48 110
4A180M6Y3 18,5 702 470 410 55
4A200M6Y3 22 790
4A200L6Y3 30 830 °35 | 40 | 60 | 140
Tab6muma 1.3 TlapameTpsl BEIOPAaHHOTO 3JICKTPOIBUTATEIIS
. & E S . a6
é ) % oz § % § abapuTHBIE pa3MepHl,
S 3 s & 2 o = & MM
Tun gBurarens L = & m©Y 5 8 5
g = | % S = =
SR | EE & Z2 80O
= | dg= |§F
e N l30 h3o d3o
o
Eﬂ}d_cnonnewe IM 1081 ;
ry ‘ D%
4 - = < —
d 30 A A-A
: b
Ml /- g
11133, o] | A
La b;g UL
- I 30 bo | dq
lo ~ 110 + 4d10 bo =~ b10 + 5d10

PucyHnok 1.2 Dnekrponasurarens acuHxpoHHbii cepun 4A 'OCT 19523-81 r.

Ompenensem oOmiee NEPeIaTOYHOE YUCTIO IPUBOAA, Uggyy, -

Uoom = n,q/ ng
OmnpenensieM nepeaaTovHOE YUCIO PEMEHHOM Mepeayn MpUBoia KOHBeepa,
Upew -

Upem = uo6m/(u3y6 ' uuen)1
TJIE Ugy U Uyen— TNIEPEAATOUHBIE YMCTIA 3y0UaTol 1 nenHoi nepenad (cm. rabmunue 1.1).
OmnpenenseM 4acTOTy BpallleHUs: OBICTPOXOHOTO Basla peyKTOpa, N4, 00/MUH:
ny = n[l/ upeM

OmnpenensieM 4acTOTY BpaLIEHUS TUXOXOAHOTO Bajla PeAyKTopa, 1, , 00/MHUH:



n, =ny/ Usye
OmpenensieM BpaIlaroIIdii MOMEHT Ha Bally JABUTATENs puBoaa, M,, H: m:

OmnpenensieM BpalaIuid MOMEHT Ha OBICTPOXOJIHOM Baily peaykropa, M, , H-m:

M, = M[[ "Upem * Mpem

OmnpenensieM Bpalllaroluii MOMEHT Ha TUXOXOJHOM Bally peaykropa, M, , H-M:

= . . . 2
MZ _Ml u3y6 7’3y6 Nk

OnpepnensieM Bpalaromuii MOMEHT Ha BEIOMOM Baity mpuBozaa, My, H- M:

Mg =M, - Upen * MNuen " Mu '77m<2

Paccuurtannsie mapamMeTpbl MPUBOA 3aHOCUM B KOHTPOJIbHYIO Tabnuiy 1.4

Tabnuua 1.4 Kunematuueckue napaMeTpsl IpUBOIa KOHBEWepa

Kunematu- | Mommocts, | Ilepemarounoe KIIZ, Hacrora Bpamaromiuit

yeckas Iapa P;, kBt YUCIO, Uy n BpaIllEHUs, N;,| MOMEHT, M;,
’ 00/MUH HwMm
JlBurarenb Py _ _ ny Mll
EZEZZ:S: Fu U pew 7 pes ny M,
s (PP | " M,
HL:;:;:; Po =Pty U nen ny M,
Kljzizg?;a P =Py ey U obm 1] 06w Nng Mg

[Ipumeuanus:

OHpC}IGJ’IHTB MOIIHOCTBE OTACJIBHBIX MMOCICAOBATCIIbHO COCIMHCHHBIX IIEPCaad MOKHO

o ¢opmyre:

PBe,Z[OM Beaywy, i

rae Pseooy - MOLITHOCTE Ha BeqoMOM Baily nepeaaun, kKBr; P, - MOIIIHOCTh Ha BEAYILIEM

eAyL

Baiy nepenauu, kBt; 77; - KITJ] nepenaun (cm. Tabmuiy 1.1).
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,_P[q_\

1 — snektpoaBurarenp; 2 — peMeHHas nepegava; 3 —  3yOuaThlii  LMJIMHAPUYECKUM

penykTop; 4 — memHas mepemada; 5 — mydra; 6 — O6apabaH ¢ JEHTOH; 7 — MOIIITUITHUK
paardaIbHBIN IIAPUKOBBII

Pucynok 1.3 Cxema npuBoja KoOHBelepa

3. 2 Pacuet peMeHHO# niepenaun
PaccuntaeM OCHOBHBIE TapaMeTpbl M pa3Mepbl OTKPBITOM ILIOCKOPEMEHHOM
TOPU30HTAIBHOM NIEpPEAaUYX MPUBOIA KOHBEWEPA.
JlaHHbIe 11 pacyeTa B3aTh B Tadauiie 1.6 u 3anectu B Tabnuity 2.1 Tabmuma 2.1

Hcxonupie naHHbIE INIOCKOPEMEHHOM MEPENAYH.

Yacrora Bpamarommit
Momnocts Ha | Ilepenarounoe | KIT[L | Bpamenns | momenrt Ha Bex.
ITepenaua BeaymieM (Bex) YUCIIO, Upew Npew | BE. WKHBA, IIKUBE,
mkuBe, Py, KBt Ny, 00/MUH My, Hm
Pemennas

Boei6upaem tun pemus no tabdsauie 2.2 (BbIOpaHHbIE TaHHBIE 0OBECTH)

Tabnuma 2.2 Peman miockue pe3uHOTKaHeBbIC (BEIOOPKA)

TexHuyeckas XapaKTepUCTUKA MPOKIAT0K Marepuan npoknakm
bKHJI-65 TA-150

Konm4ecTBO MPOKIIAAOK | TP MIHPUHE peMHs b, MM

20, 25, 40 3-5

50, 63,71 3-5

80, 90, 100, 112 3-6 3-4

Tonmuua 1 npokIaaKy ¢ pe3MHOBOM NPOCIOWKON, MM 1,2 1,3

Jlomyckaemas mpuBeIeHHas! yAeabHas Harpy3ka [q]o 3 10

11




Bce nonyuenmvie 3suauenus napamempos, 6e3 YKaA3aHull, OKpY2aAiom 00
Onudcariuie2o 6oabue20 CManoapmuo20 YUCIa (Yei020 YemHo20 Ulu KpamHozo J.
OmnpenensieM quaMeTpbl IIKUBOB peMEHHOM niepenauu, Dj, mM:
Dy > (52..64)- VM,
nrameTp D; OKpyIJISIIOT 10 CTaHAapTHOTO 3HaueHus: 56; 63; 71; 80; 90; 100; 112; 125;
140; 160; 180; 200; 224; 250; 280; 315; 355; 400; 450; 500-2000.
Dy = Upey * Dy
OmnpenensieM OKPY>KHYIO CKOPOCTh PEMHSI, V, M/C:
v =1mDin; /60000
OmnpenenseM reoOMeTpUIECKHAE TapaMeTphl TIepeaadHn.
OmnpenensieM MEKOCEBOE PaCCTOSIHUE TIEpeiauu, a, MM:
Amin = 1,5(D1 + Dy),
Omnpenensiem yrosn o0xBaTa Ha BEIyIIeM IIKUBE, 0y, TPAIyC:

a, = 180° — (% 57°), [a,] = 150°

OrnpenensieM yrojl Me1y BETBSIMUA PEMHS, Y, TPaaycC:
y = (180° — a;)/2
OmnpenensieM pacyeTHYIO JJIUHY pemHs, Lp ,m:

n(Dy + D D, — D,)?
>2.a4 (D, 2)+(2 1)

L
P 2 4-a

Omnpenensiem yactoty npoderos peMus, I1, 06/c:
nN=v/L,,[] <1006/c
OmnpenenseM OKpYKHYIO CHITY, llepeaBaeMyto pemueM, Ft H:
F, = 2000 - My /D,
OmnpenensieM nonyckaemMyro padbouyto Harpy3ky, [q],H/mM:
[q] = [qlo - Co - Ca - Cy/Cyp,
riae [qlo— momyckaemasi mpuBeACHHAs yeabHas Harpy3Ka, cM. Tabnuity 2.2;
Co — xor¢hPUIMEHT yrila HaKJIOHA JIMHUH LIEHTPOB IIKUBOB K TOPU3OHTY, JJIs
ropuzoHTanbHOM nepeaaun C,=1;
Ca — xoa(ddunueHT yriia o0xBara MaJioro mKuBa:

12



a, ° 180 170 160 150

Cq 10 097 094 091

Cy— k03 PUIHEHT BAUSHUS LEHTPOOCKHBIX CHJI:
vV, M/C 1 10 20 30
Cy 1,04 10 0,88 0,68

Cp, — K03QQHULIMEHT JMHAMUYHOCTU HAarpy3KH U pexXUMa paOoThl,
C,=1 — Harpyska cnokoiinas; C,=1,2 — ¢ yMepeHHbIMU KOJICOaHUAMH.
OmnpenensieM HIUPUHY PeMHS (MM):
b=F/G-[q])
r1ie | — KOJMYECTBO MPOKIIAZA0K B PEMHE, YTOYHSIEM 10 Taduie 2.3

Tabnuna 2.3 PexomeHayeMblil 1uaMeTp BEeIyIIEro MKUBa

Komnmuecto JluameTp mKkuBa, MM; JIJIsl CKOPOCTH JI0, M/C

HPOKJIANIOK, | 3) 10 15 20 25 30
4 112 125 160 280 200 225
5 160 180 200 225 250 280
6 250 280 320 360 400 450

OmnpenenseM cuily MpeBapUTENBHOTO HATSXKeHUs peMus, Fo, H:

F0=b'i'q0

I€ o— YAEIbHAS CUJIa MPEIBAPUTEIIBHOTO HATSKECHUS, IPUXOAAIIasIca Ha 1| MM

mpusbl 1 npukinagku (H/mMwm):
JUTSI Iepeiay ¢ HaTSKEHUEM CUIIaMU yIPYTocTy (IPYKUHAMU )
a<2(D;+D;) qo=2;umua > 2(D; + D,) qo = 2,25;
MIPU aBTOMATHYECKOM HaTsKEHUHU peMHS (o = 2,5.
OmnpenensieM Harpy3Ky, JeMCTBYIOIIYIO Ha BaJibl U onopkl, R, H:
R = 2F, - sin(a; /2)

PaccuuTanHbie mapaMeTpbl pEMEHHOM Nepeauu 3aHOCAT B Tabauny 2.4

13




Tabnuua 2.4 [TapameTpsl IIIOCKOPEMEHHON NEpeiayn

[TapameTpsr 3HaueHus

JlnameTpsl IKUBOB, MM D;, D,

MerxoceBoe pacCTOsIHUE TIepeaadn;, d, MM
0
YTos 00XBaTa BEAyIIETO IMKUBA; 4

YTron Mexy BETBIMH PEMHS; y?

OKpyXHYIO CKOPOCTh PEMHS; Y, M/C

Pasmepsl pemus; b, §, L, mm b; ;L

Harpyska, neiictByronias Ha Bajisl, R,H

3.3 Pacuer 3y0uaToii nmepenaqn

PaccuntaeM OCHOBHBIC IMapaMeTphl, pa3Mepbl M CHJIBI B 3aleIUICHUU
3aKPBITOM KOCO3y0Oo# Iepenadyrd OJHOCTYIEHYATOTO MIIMHAPUYECKOTO peIyKTopa ¢
npupadaThIBAOIIUMHUCS 3yObsIMU IPUBOJIa KOHBEEpa.

JlanHbIe U151 pacyeTa B3ITh B Tabauiie 1.6 u 3aHectu B Tabimiy3.1

Tabnuua 3.1 UcxonHble 1aHHbIE 3yOUaTOl iepenayn

Yacrora
- MoimHocts Ha | IlepemaTounoe | K |ppamenus 6/x| Bpammaromrmii
aya
epen OBICTPOXOTHOM Um0, Usys 13y6 BaJia, N4, MOMEHT Ha 0/x
Baiy (0/x), P;, kBT 00/MuH Baity, M, H'™m
3yOuaTas

Ilpeosapumenvhuiii pacuem

Bri6upaem maTepuar mecTepHu U KoJeca:

JUTSl U3TOTOBJICHUS 3yOuaThix Kosiec BeiOupaeMm ctanb 40XH c¢ pasnuunoii
TEpMOOOPaOOTKOM, a HMEHHO:

JUTSL LIECTEPHU — YIYYIIEHUE, TBEpAOCTh cepaueBunsl Hy = 269...302 HB u
3akaika 3yoa TBY no tBepmoctu Ha moBepxHoctu 3yoneB Hy = 48... 53 HRCy npu
nrametpe 3arotoBku D < 200 MwM;

JUISL KoJleca — YIIy4llIeHHe, CpeIHssd TBEPIOCTh cepaueBuHbl H2 = 269...
302 HB

OmnpenensieM 6a30BbIN TIpeIeNl KOHTAKTHON BEIHOCIMBOCTH, Ofjimb, MI1a:

14



OHlimb1 = 17chp + 200; Oxlimp 2 = 2H2cp +70
[MpuanmaeM: Oyjimp 1 = 17 * 285 + 200 = 5045;
OHlimb2 = 2 - 285 + 70 = 640.
OrmpenernsieM I0MyCcKaeMble KOHTAKTHBIC HAMIPsDKeHUs, [oy;], MIla:
[on1] = OHlimb 1 Zn/SH; [0H2] = OHlimb 2 Zn/SH,
rae ZN— ko3¢ GUIMEHT JOJTOBEYHOCTH, I YIEOHBIX pacueToB mpuMeM ZN =~ 1;
Sy — koa(ddurnument 3amaca mpodHocTH, Sy = 1,1 (ymydmeHHbIE, 0OBEMHO-
3aKaJICHHbIE KOJIeCa C OJHOPOIHON CTPYKTYpOU MaTepuaia).
OnpenernsieM yCI0BHOE IOMYCKAaEMOE KOHTAKTHOE HampshKeHue, [oy |, MIla:
[ou] = 0,45([on1] + [on2])
TIPH 5TOM JIOJKHO BHINONHAThCS yenoBue [oy] < 1,23[opy, ]!
[Ipy HEBBINOJIHEHUH YCJIOBHUS MPOYHOCTU Ooisiee yeM Ha 5% HE0OXO0AUMO
3aMEHUTh MapKy MaTepHraja Uiu B TepMOoOpabOTKH 3yOUaThIX KOJec.
OmnpenensieM 0a30BbIN MpeEa BHIHOCIUBOCTH 3yObEB MPHU U3TUOE, OF Jimb;
MllIa:
OF limb1 = 950MIIa; Of jimpz = 1,75H,¢, = 1,75-285 =
OmnpenensieM JonmycKkaeMoe HanpsibkeHue n3ruoa 3yones, [og; | MIla:
[oF1] = OF limb1¥n " Ya/Sk;  [Or2] = OF limb2Yn - Ya/Sk;
rae Yn — ko3 PUIMEeHT 10Ar0BeYHOCTH, /ISl Y4eOHBIX pacueToB mpuMeM YN ~ 1;
Ya— K03 puUMEHT peBEpCUBHOCTH HArpy3Kku, YA = 1 — mpu HepeBepCUBHOU
pabore;
SF — xoaddumment 3anaca npounoctu, SF = 1,7 (ymydieHHsle, 00beMHO-
3aKaJICHHbIE KOJIeca C OJHOPOHON CTPYKTYpOH MaTepuaa).

Ilpoexmuposounslit pacuem

OmnpegensieM MexX0CEBOE paCcCTOSHUE, A,,, MM:

M1 - KHﬁ

Whe " U [O_H]2

3
a, =>K,(u+1)-

rae M; — Bpamaronmi MOMEHT, JEMCTBYIOIIUI Ha BaJly IeCcTepHH, H-M;

Q©pa — K0dPOUUIMEHT MmMUPUHBI 3y04YaTOro Kojeca IO MEXIEHTPOBOMY
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PacCTOSIHMIO, BRIOMpPAETCS U3 CTaHAapTHOTO psaga: vy, = 0,2; 0,25;0,315; 0,4
Kyg — KoduumenT y4uuTHIBAIONMK HEPABHOMEPHOCTL — PACHpPENEIECHHUs
HATPY3KH 110 JJIMHE KOHTAKTHOU siuHuH, Kyg = 1,022;

Ka— BcmomoratenpHblli KOdhdumment, mis npsamo3yosrx nepemad K, = 450;

Uy — TEPENATOYHOE YHCIIO 3y04aTOM mepenayn.

Ilonyuennoe 3nauenue a,, oKpyeraiom 00 Oaudcauue2o 0601bLULIE2O
cmanoapmuozo suavenus. 100, 125, 140, 160, 180, 200, 225, 250, 280, 315, 355, 400,
450, 500.

OmnpenensieM MIUPUHY 3y04aToro BeHIa, b;, Mmm:

b, = wy, - ay; b; =b, +5

OmnpenensieM HOpMaJIbHBIA MOAYJb 3yObEB KOJIEC, My, MM:
M; - Kg(u+1)
aw * by - [0F2]

e KT — BermomoraTenbHblil KoddQHIHeHT, 1 mpaMo3yosix komec K, = 2,8-10%;

m = K,

KF  — xoadduument, yduThIBarOUMid HEPABHOMEPHOCTb paCIpEeICHHUS
HArpy3KH IO JUIMHE KOHTAKTHbIX JInHuii, KF = 1,017
Ilonyuennoe 3nauenue MoOyas OKpyeasaom 00 Oaudcailiue2o 001buLe2o
cmanoapmuozo snavenus.: 1,0, 1,25; 1,5; 2,0, 2,25; 2,5; 3,0, 3,5; 4,0; 4,5; 5,0, 5,5;
6,0; 8,0; 9,0; 10.
OmnpenensieM yroj HakJIOHA 3yObeB, 3y in, TPaxyc:
Bmin = arcsin(4 - m/b,)
[TpuaUMaeM: 11t IpIMO3YObIX KoJiec Byin = 0°.
OmnpenenseM cyMMapHOE YUCIIO 3yObEB:
Zy = 28,,C0SBmin/m
OmnpenenseM yucia 3y0ObeB KoJiec:
Zy = Zy [(Ugyg + 1); Zy = Iy — 74
Pacuem 2eomempuyeckux, KUHEMAMUUECKUX U CUI06bIX NAPAMEMPOB
nepeoauu
Ilpu pacuemax 6ce numetiHvle U Yelogvle napamempvl nepeoavu ciedyem
OKpY2lsmb ¢ MOYHOCMbIO 00 MPEembe2o 3HAKA NOCae 3anamou.
16



N300pa3ute pucyHok 3.1 W HamwcaTh Ha3BaHUWE BCEX MapamMeTPOB

MUWINHAPHUYICCKOI'O 3BOJIBBCHTHOI'O KOJICCA.

Pucynok 3.1 - 'eomeTrpuueckue napameTpsl
OmnpenensieM nenUTENbHBIN AUaMeTp 3yObeB konec, d;, MM:
d, =m,-z;d, =m, - z,.
OmnpenensieM quamMeTp BEpIIMH 3yObeB KoJiec, , d,j,MM:
dy; =d; +2m; dy; =d, + 2m.
Omnpenensiem quameTp BIaauH 3yObeB Kouec, dg,MM:
dp =dy —2,5m; dp, = d, — 2,5m.
OmnpenensieM OKpYKHYIO CKOPOCTb KOJIEC, V, M/C:
v = md; - n,; /60000
Haznauaem cteneHb TOYHOCTH TIepeayu :
CrerneHb TOYHOCTHU TIEpeaaun 6 7 8 9
Oxpy>kHast CKOPOCTh KoJjiec (max), M/c 30 15 10 4
OmnpenensieM yCUIHs B 3y0UaTOM 3alleTIeHHH (PUCYHOK 3.2):
Oxpyxnas cuna (H): F; = 2000 - M, /d,
Panuanenas cuna (H): F; = Fyq - tga
Hopwmanbenas cuna (H): F,; = Fq/cosa

r7ie o — yroJi 3anernieHus, o = 20°
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Pucynox 3.2 - Cxema cui, IeHCTBYIONTUX B TIPSIMO3y00# IIMITHHAPUICCKON

nepeaadc

PaccuutanHbpie mapaMmeTpbl 3y04aTol Mepefayd 3aHOCAT B KOHTPOJIbHYIO

Tabuity 3.2.

Tabnuma 3.2 - [TapameTpsl 3y0uaroit nepenayu

[TapameTpsl 3HAaYCHUS
JlenmuTenbHbIN AHaMeTp Kojeca; Oy, MM

JlnameTpsl BepinH 3yObEeB KOJIEC, MM dg1, Ay
[[IvpuHBI BEHIIOB 3y0U4aThIX KOJEC; MM by, b,

HopManbHbIil MOAYJIb 3yObEB KOJIEC; T, MM

Uwcio 3yObeB KoJiec 74,7,

Yron HaksioHa 3yObeB KoJiec, 5, rpaayc

MesxoceBoe pacCTOSIHUE NEPEIaui; ay, MM

Cuitbl, nelcTBYIONIME B 3aeriennu, H Fii =F;Fpy =Fpp;Fpy =F =0

3.4 Pacyer Bana 3y0yaToii nepeaadu

PaccuntaTth BEIOMBI Ball OJHOCTYIEHYATOrO0 pEAyKTOpa MpPUBOJA
KOHBeEMepa.

PacnionoxeHue omnop OTHOCUTENBbHO 3y04aThiX Kojiec cumMmerpudHo. Cuna,
JENCTBYIOLIAs HAa BaJl CO CTOPOHBI LEMHOM nepeaaun Fuen, HanpasieHa noa yriaom 0 =
90° x ropuzoHTy. 3y04yaToe KOJECO BpalllaeTCs MO XOJy YacOBOM CTPENKH, €CIIU

CMOTPETh HA HET'O CO CTOPOHBI 3BE3J0YKH. I[aHHBIe JJIs1 pacucTa B34Th B Ta6JII/II_Ia l.6u
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tabauna 3.2, 3aHectu B Tabmauna 4.1

Tadomuma 4.1 Ucxonusle naHHBIE

Cunsl B 3anemiennn, H [npuna i
o Bpamarommit
JlenurenbHbI BEHI[A
MOMEHT Ha Baly
; s JUaMETP 3ybuaToro KOIIECA:
t2 r2 3y64aToro Koseca; by, ’
Mg, HwM
Kozeca; d,, MM MM

Bce nonyuennvle snauenus napamempos, 6e3 ykasanuii, OKpy2nsaiom 00 Oaudxcatiiie2o
bonvuezo cmanoapmuozo uucia no I'OCT 6636-69 (yenoco wemnozo uiu kpamuozo 5)

Ilpoexmupoesounsiit pacuem eana

Bribupaem matepuan Bajia

J171s M3roTOBJICHHMS Bajla MpUHUMaeM ctajb 45 ¢ [T ] =20 MIla;. [o_,y] = 65
MI]a.

OmpeenseM AMaMETP BBLIXOJHOIO KOHIIA Baja W3 pacueTa Ha KPydYeHHE,

dB, mm:

OKpy2sieM 3HaueHue ouamempa 00 Oaudxcauue2o 6oabue2o0 cmanoapmmuozo. 22; 24;
25; 26; 28; 30; 32; 34; 36; 38; 40; 42; 45; 48; 50; 53; 56; 60; 63; 67; 71; 75; 80; 85.

OmnpenenseM quaMeTp Bajia B MECTaX PacloIOKEHHS TOITUITHUKOB, dpj, MM:

dg=dg +2-t,

r7ie t — BBICOTA 3aIlJICYMKa TOIIMUITHUKA, BRIOUpAeTCs U3 Tabmuilhl 4.2.

PacueTHOe 3HaueHHWE OKpYIJIAIOT 10 OJIDKaWmero OOJbIIero 4Yucia
JEIALIETOCS Ha <.

OmnpenenseM quaMeTp Bajia B MECTE€ YCTaHOBKH 3yOuaToro koseca, dg,MMm:

dg =dp+3-r1,

r7ie T — KoopauHaTa (hacKu MOIIUITHIKA, BeIOMpaeTcs 1o Tadmure 4.2.

OmnpenenseM JIMHY MTOCAA0YHOTO KOHIIA Baja MO 3Be310UKY, |y, MM:

lyr = 1,5-dp
OmnpenensieM JUIMHY TPOMEKYTOUHOTO y4yacTKa TUXOXOJHOTO Bajia, lyr, MM:
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lkr = 1,2-dy

OmnpenenseM 1MamMeTp HapyKHOM pe3b0bl KOHUYECKOTO KOHIIA Bajia, dy, MM:

dp, = 0,9-[dg — 0,1lyr]

[Ipumeuanne: BXOOHOM ©  BBIXOJHOM  Bajlbl PEAYKTOPOB  HUMEKOT
MATUHAPUYECKUE WM KOHMYECKHE KOHCOJIBHBIC YYaCTKH ISl YCTAHOBKH MOTYMYQT,
IIKMBOB, 3BE3/I0YEK, 3yOuaTbix Kosiec. Pa3Mephl KOHCOJBHBIX  Y4aCTKOB
crangaptuzupoBanel: ['OCT 12080-66 «KoHipl BajioB  IUIMHIPUYECKUEY;

T'OCT12081-72 «KoHOBI BaJIOB KOHUYECKHEY.

r

-_lizﬁ - T

=
=

i
[H

R

— i I_ har |,

{l],lﬁn'.;

Pue. 4.1 Cxema KOHCTPYELIH BANA

Tabnuna 4.2 - CipaBo4HbIE TTapaMETPhI JJI1 KOHCTPYHUPOBAHUS BaJia

ITapameTpsl 3HAYEHUs, MM
8| 8|3 538 | 7|8 8
@ S| 8|9 |% 38|58 8
tyun 30 [ 35 [ 35 |35 | 40 |45 | 46 | 51 | 56 5,6
o 15 | 1,8 |20 |23 | 23 [ 25 [ 27 [ 27 [ 27 | 29
r 15 | 20 | 25 | 25 | 30 | 30 35 | 35 | 27 4,0
KoncTpykTuBHO HazHadaeM: 1y, 15, I5:
_1. =Db2 _
I, =13 = "2/, +(20...30), , =1, + (10...20)

Ilposepounwviit pacuem eana

Onpenensem cuiy, IEMCTBYIONIYIO HAa BaJl CO CTOPOHBI LIEMHOM niepenayu, Fa, H:
Fy = Fop = 125+ /My,

Cuny Fa, C KoTOpO# 11enHas nepegava JeHCTBYET Ha BaJl, pacKJIaJbIBaEM Ha COCTABJISIOLINE
B BEPTUKAJILHON ¥ TOPU3OHTAIBHON TNIOCKOCTAX (PUCYHOK 4.2, 6)

Fyy = F4 - sin@ = F, - sin90°;

Fy = F,-cosO = F, - cos90°
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1
OmnpenensieM U3rudArONIIe MOMEHTHI B ONTACHBIX CEUCHUSAX BaJia U CTPOUM DIIOPY B
BEPTHUKAIBHON TJIOCKOCTH (CM. PUCYHOK 4.2, B)
ompezenseM peakuuu omop, H:

ZMB=O, FAy.l1+Ft.l2_RFy(l2+l3)=0; RFyz(FAy-ll+Ft-IZ)/(l2+l3);
ZMF = 0, FAy(l1+l2+l3)_RBy(l2+l3)_Ft-l3 =O’

Rg, = [FAy(ll +1+ 1) —F- l3]/(lz + 13)

ompeensieM 3HaUeHHs U3ru0arolix MOMEHTOB B OMAcHBIX ceueHusix, H-m: Touka b, ceu. -1,
cupasa, Myg = Fyy, * 4

touka B, ceu.lll - Il , cnpasa, My = Fyy, * (I; + 1) — Ry - I

Touka B, ceu. Il - ll1, cnea, Myg = Ryy - I3

OmnpenensieM M3rudarOIIMe MOMEHTHI B ONTACHBIX CEUCHUSX Baja U CTPOUM SIIOPY B
TOPU3OHTAIBHON MJIOCKOCTH (CM. pUCYHOK 4.2, T):

ompenensieM peakiuu omnop, H:

dy

> Rry(l; +13) = 0;

ZMB=0; FAx'll_Fr'lz_Fa
d,
Rry = (FAx'll_Fr'lz_Fa'7)/(l2+l3)

YMp =0;Fp(ly + 1+ 13) = Rgy (L + ) + E - I3 — F, o= 0;

d
Rex = |Fax(y + L + B)F - g + Fy5H| /(U + 15)
OmnpepensieM 3HaU€HUS] U3TUOAIONINX MOMEHTOB B OMACHBIX ceueHusx, H - M: Touka b, ceu.
I-I, cipaBa, My = Fyy - [
Touka B, ceu. -1, cipaBa, Myg = Fyuy * (I; + 1) — Ry -

touka B, ceu. -1, ceBa, Myg = Rpy * I3
OmnpenensieM KpyTalme MOMEHTbI, H M, B onacHbIX CEUYeHHUAX (CM. pUCYHOK 4.2, 1):

MKB = MKB = MKA = MZ

OmnpenensieM SKBUBAJICHTHBIN H3rudaronuit MoMeHT B Touke b, H m:

M:—)KB 1 = \/MZXB + MZyB + MZKB

OnpenenseM AXaMeTp MOCAJOYHOTO MECTa MO MOAMINIHUK, Upg, MM U3 YIPOIEHHOTO
MPOBEPOYHOI0 pacyeTa Bajla Ha YCTAJIOCTh:

M3KB 111b
0!1 ’ [O-—Iu]
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CpaBHHMBaeM pacyeTHBIN AMAMETP MOCaTOYHOTO MECTA MO/ MOJIIUITHUK

(cM. 1. 2.6) ¢ NPMHATBHIM M3 KOHCTPYKTUBHBIX peKoMeHauuni (cM. u. 1.3) dp,p < dnz

OmnpenernsieM 3KBUBAJIECHTHBIN U3rudaronmii MOMeHT B Touke B, H m:

Myys 1115 = \/szB + M?,p + M2

OmnpenenseM AHaMeTp 10CAJOYHOTO MECTA O] 3y04aToe Koieco, Oy, MM U3 YIPOIIEHHOTO
IIPOBEPOYHOTO pacyeTa Bajia Ha yCTaJOCTh:

M. 9KB I1IB
0,1- [O_—lu]

CpaBHUBaeM pacueTHBIN AUaMETp MOCAJOYHOr0 MECTa Mo 3y04yaToe Koieco (CMm. II.
2.8) ¢ IpUHATHIM U3 KOHCTPYKTHBHBIX pekoMeHaanui (cum. . 1.4) dyg < dk.

PaccunTtannble napaMeTpsl Bajia 3y04aToil mepeaayn 3aHOCAT B KOHTPOJIbHYIO
Tabnuiy 4.3
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Tabmmua 4.3 [TapameTpsl BeJOMOTO0 Bajia 3y04aToil nepenadu

[TapameTpsl 3HaUeHUS

JlnameTp BBIXOJHOTO KOHIIA BaJla, MM ds

J/lnameTp mocago4HOTr0 MeCTa Mo NOAMIMNITHUK, MM dn

JlnameTp mocajjoyHOTO MeCTa MoJ 3youaroe KoJeco, MM dk

Harpysku, neiicTByromme Ha NoAMMUIHUK, KH Fa2; Rpy; Rrg; Riy; Rry

3.5 TlogGop MOAMIMITHUKOB /JIs Bajia Mepeiadn

Ilooo6pame noowiunHUKU KQUeHus 011 6e00M020 6a1a YUIUHOPUUECKOU

K0Cco3y00it nepeoauu
TpeGyemast JOIroOBEYHOCTb MOAMUIHUKOB [L1on]=1210° wacos, HazexHOCTS paGoTHI -

90 %. YcnoBusi mpuMEHEHHS TOIITUITHUKOB - OObIUHbIC. J[aHHBIE JJIs pacueTa B3sTh B TaOIUIIE
1.6, 4.3 n 3anectu B Tabnuiy 5.1

Taomuna 5.1 Mcxomupie qaHHbBIE

Jnametp Basna noju Hactora
Harpy3sku, neficTByromiye Ha nomunauku; H BpAIIEHNs
MOAIIMITHHK;
BEJIOMOI'O BaJjia; n
RBX RBy RFX RFY Fa dn yMM T
00/MHUH

Buvibop muna noowunnuxos
[To ycrmoBusiIM KOMIIOHOBKU U paOOTHI TIOIITUITHUKOBBIX Y3JIOB U C YY€TOM HEOOJBIION

BEIIMYMHBI OCEBOM HArpy3Kd Ha3zHayaem Uil O0euX Omop IIAPUKOBBIA paJuaIbHBINA

OJTHOPSAHBIH MOAMIUITHKUK (CM. Tabnuiy 5.2)
Tabnuua 5.2 OcHOBHbIE TapaMeTPhl MOAIIUITHUKOB ~=

o 'OCT 8338-75 (Bb100pKa)

['py3onoabem
I'pyzononbe
O003- | Pasmepsr, MM 124 A O0o3- Pasmepsl, MM
Ha- M-HOCTbh, KH Ha-
HOCTh, KH
YCHUE YEHHE
d D B | C, Cor d D|B|r C, Cor

204 20 47 |14 15 | 12,7 6,2 210 50 |90 20| 2 | 351 [1958
205 25 2 [ 1515 | 140 6,95 211 55 [100[ 21 2,5 | 436 250
206 30 62 | 16 1,5 | 195 10,0 212 60 | IIO] 22 25 | 52,0 31,0
207 385 [712 | 17| 2 | 255 13,7 213 65 | 120 23 2,5 | 56,0 34,0
208 40 80 | 18| 2 | 32,0 17,8 214 70 | 125 24 25 | 61,8 (37,5
209 45 85 | 19| 2 | 332 |18,6 215 /5 1300 25 2,5 | 66,3 41,0
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[To Tabnwuiie 5.2 B COOTBETCTBHUH C MTOCAJA0YHBIM JUAMETPOM Ha BaJI, TIC
d = dn, BEIOMpaeM MOIIUITHUK U BHITUCHIBAEM BCETO XapaKTEPUCTHKH. B

COOTBETCTBUU C YCIOBUSAMHU paOOTHI M THUIIOM MOAMIUITHUKA TPUHUMAEM KO3(PPUITUSCHTBI SIS
pacuera: V=1; Ky = 1,3 ; K=1; X=1; Y=0;a; = 1; a,; = 0,7.

Bce nonyuennvie 3nauenusi napamempos, 6e3 yKazawuil, oKpyisom 00 Oaudcaiuie2o
bonvuwezo cmanoapmuozo yucna no I'OCT 6636-69 (yenoeo wemnozo unu kpamuozo 5)
OmnpenenseM cyMMapHbIe peakiiuu onop Bana, Ri, H (cm. 3agaya IV, pucynok 4.2):

Rg = /Rgx +RZ,; Ry = /Rﬁx +RE,

Jlanee pacuet BejaeM o Hauboee HarpyKeHHOM ormope, Riyax,H.
OmnpenernsieM SKBUBAJICHTHYIO TUHAMUYECKYIO HAarpy3Ky Ha MOAMUITHUK, P, H:

B = (VXRimax + YF,) - K5 - Ky

OHpe,Z[CJ'I}ICM CKOPPCKTHPOBAHHYIO PACYHCTHYIO AOJITOBECYHOCTD ITOAIIUITHHUKA,

Lioan,4ac;
3 6
C 10
Lo —=a -a (_r) :
10ah 1" G2z \ - 601,

OlLieHUBAaEM PUTOHOCTH BEIOPAHHOTO IIOAIIUITHUKA 10 COOTHOINEHUIO Lygap = [Lionl; 1
1
JieJiaeM BBIBOJ .

Konempyuposanue noowunnuxosozo yzia (cm. pucynok 5.1)

CxeMa yCTaHOBKH MOJAIIUITHUKOB — «BPACIOp» — BaJl 3a()UKCUPOBAH B IBYX OINOpax,
MpUYEM B KaXKJIOH OTIOpe B OJHOM HaIpaBJICHUHU.

B koHcTpykuuu peaykropa (cM. pUCYHOK S.1) MpUMEHEHBbl 3aKIJIaJIHbIE KPBILIKH,
peryaupoBaHue paAvaibHBIX MOAIIMIIHUKOB BBIMOJHEHO YCTAHOBKOH KOMIIEHCATOPHOI'O

Cxeni KOJIbLIA, YCTAHOBJIEHHOTO MEXIY TOPLIAMHU
«BpAcTIOp» HApY)KHOTO  KOJbI[A IOMIIAIHUKA H
@ kpeiuku. Jng yaoGctBa  cOopkH
] KOMIIEHCATOPHOE KOJIBIIO HY)KHO
—— - yCTaHABJIMBATh CO CTOPOHBI  TIIyXOM
= KPBIIIKK TOIIUITHAKA. [Ipy ycTaHOBKE
L OUKCHPYIOLIAs paauaabHBIX MIAPHKOIOIIIUITHHKOB
ornopa MEKIAY TOPIIOM Hapy)KHOTO  KOJbIa
NOJIIUITHAKA W TOPIOM  KPBIIIKH
Pucynok 5.1 Cxema oceBoro MOJIIIMITHAKA OCTaBJIAIOT 3a30p a =0,2...
(ukcupoBanus Basa 0,5 MM 11 KOMIIEHCAIlMH TEIUIOBBIX

nedopmarmii (pucyHok 5.1).
3a30p OCTaBJISIIOT CO CTOPOHBI
KPBIIIKA HMEIOIIEH OTBEpCTUE I BBIXOAHOTO KOHIIA Baja. DTOT 3a30p Ha uepTexax
cOOPOYHBIX €TUHHII HE TTOKA3bIBAIOT. J[J1si cMa3bIBaHMs BRIOMpAaeM MHIYCTPHATLHOE MAcio IO
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Tabmumnam 5.3 u 5.4

Tabauna 5.3
PekoMeHIyeMasi KHHEMATHYecKasi BI3KOCTh Macia, MM~/C; IIpH
KonTakTHOE HamnpskeHue OKPY>KHOM CKOPOCTH KOJIEC, M/C
oy = [oy], MIla Jo 2 2..5 Csplmre 5
Jns1 3ybuarsix nepenau padoraromux mnpu 40 °C
J1o 600 34 28 22
600... 1000 60 50 40
Ta0muna 5.4
Mapka maciia ‘ KunemaTtnyeckas BS3KOCTb, MM? /¢
Jlnst 3yGuateix nepegad padoratonux mpu 40 °C
N-JI-A-22 19...25
N-T'-A-32 29...35
N-I'-A-46 41..51
N-I'-A-68 61...75

Jlns mpenymnpexAeHusT BBITEKaHUS CMa304YHOTO Macja, a Takke IS 3alluThl OT
3arpsi3HEHUs] U3BHE, MOIIUITHUKOBBIC Y3JIbI CHA0XKAIOT YIIOTHUTEIBHBIMA YCTPOMCTBAMH —
MaH>KETaMH.

[Ipumeuanwus:

Ueprexk cXxembl MOAIIMITHUKOBOTO Yy3JIa BEAOMOro Bajla 3y0uyaToil mepenadu
BBIYEPUUBAETCSI B COOTBETCTBUU C pucCyHOKOM 4.2. OOmuii BUA peayKTopa MPE/ICTaBICH HA
pucynke S5.1. Ha wyeprexe yka3arh HaWMMEHOBAHUE JETalCid, BXOMSIIMX B KOHCTPYKIIHIO
MOJIIUITHUKOBOTO y3JIa BEIOMOro Baja 3ybOuatoil mepemauu. K cTaHmapTHBIM JeTalisiMm
OTHOCSITCS: TIOJIITUITHUK, KOMIIEHCATOPHOE KOJIBIIO0, Taiika, 11aitda, MaHXeTa, IIMOHKA.
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Pucynok 5.1 Penykrop nMiAMHAPUYECKUI OTHOCTYEHYATHIMN:

1 — koprmyc; 2 — KpbIlIKa KOpiyca; 3 — KpbIIIKa CMOTPOBOTO JIFOKA C OTILYIIHMHOM, OKAHTOBAHHAS C IBYX
CTOPOH BYJIKAHU3UPOBAHHOW pe3nHOMN; 4 — (QUIBTP U3 TOHKOW MPOBOJIOKH; 5 — yCTAaHOBOYHBIN ITHT
KOHMYECKHIA; 6 — MpoOKa MacioCInBa;

7 — YIUIOTHSIOMIAs MPOKIaaKa (KOJIBII0); 8 — MaclioyKa3aresb; 9 — KpBIIIKa NOIMIAITHIKA 3aKnagHass; 10 —
KOMIIEHCATOPHOE KOJIBIIO (MIPYKUHHOE); 11 — MaHKeTHOe YIIIOTHEHHE.
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3.6 Pacuer coequHeHmnit

Pacuem wnonounvix coeounenuii
Buibpams mun cmanoapmmvix wnoHoUHbIX coeOunenull 0Jisi 6e00MO020 8ad
YUTUHOPUUECKOU KOCO3Y00l nepedadil ¢ 3y04AmbiM KOAeCOM U 36€3004KOLL;
nooobpamv pazmepvi WHOHOK

Hcxonusie qaHHble B3ITh U3 TaOIUIbl 1.6 u Tadauis! 4.3:
JlnameTp mocalouHOro MecTa MoJi 3youaroe Kojeco; dg, MM
JlnameTp BBIXOJHOTO KOHIIA Basl; dg, MM

Bpamarommii MOMEHT Ha BeToMOM Bainy; My, H * m
DOKBUBAJICHTHBIM MOMEHT (cM. 3aaaua IV, . 2.7); My g » HM
JlonmyckaeMoe HamnpsbKeHue cMsTus, [oJcm =150

MITa. “f__l
Buvibop muna coedunenusn
[Tpu KOHCTPYUPOBAaHUU
HECKOJIPKUX IIMTOHOYHBIX Ma30B HA OJHOM Bally WX
pacrnojaraloT Ha oJHOM oOpa3zyrouieil. Jlis pa3HbIX /
CTYNeHe OJHOTO W TOTO JKE€ Baja Ha3HAYATh
OJIMHAKOBBIE 110 CEUCHHUIO WIMOHKH, HCXOIs U3
CTYIIEHH MeHbIlero auamerpa. [ns coenuHeHui
TPHHHIMACM Pucynoxk 6.1
MPU3MATHYECKHE IIIMOHKH (CM. PUCYHOK 6.1, Tabnmia
6.1) CoenuHenune
CeueHnne CeueHnne
['myOuHa nmaza, MM ['mybuna naza, MM
HuameTtp Bana, [[LTIOHKH, Hunametp HLIOHKH,
d,mm b h .| CTYyIULBI Bara, d, MM b h . | CTYIHIIBI
Baja, ti ’ BaJja, ti ’
t2 t2
MM MM
Or12mo017 | 5 | 5 3 2,3 1381144 | 12 | 8 5 3,3
1171122 6 | 6 3,5 2,8 11441150 | 14 | 9 55 3,8
11221130 8 | 7 4 3,3 11501158 | 16 | 10 6 4,3
1130 11 38 10 | 8 5 3,3 [N581165| 18 | 1 7 44

[Tpumeuanue. JIMHy MpU3MaTHUECKON MIMMOHKH BRIOMparOT U3 psana: 10; 12; 14; 16; 18; 20; 22;
25; 28; 32; 36; 40; 45; 50; 56; 63; 70; 80; 90; 100; 110; 125; 140. BeiOpanu MINOHKY |
BBIMKCHIBacM mapametpsl: b; h; t; t,.
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Bce nonyuennvie 3nauenuss napamempos, 6e3 yKazanuil, okpy2aawom 00 Oauddcauuie2o
bonvweeo cmarndoapmuozo yucia no I' OCT 6636-69 (yenoeo wemrnozo unu kpamuozo 5)
OnpenensieM JUIMHY MTOHKH JIs COE/IMHEHUS Bajla CO 3BE3/109KOH, L1, MM:

2000 - M,
lpl ==
dp - (h—t1) " [o]cy

1
C Y4€TOM KOHCTPYKTHBHOI'O MCIIOJTHCHHS HIIIOHKH ONPEACIAEM ll, MM.

Onpez[enﬂeM IJIMHY IOIIOHKU IJIA COCAWHCHUA BaJia € BY6‘laTI>IM KOJICCOM, Ipz,
MM:

2000 - M,
lpz =
dK ) (h - tl) ) [J]CM

C y4eTOM KOHCTPYKTHBHOT'O HCIIOJIHCHYS IITIOHKY onpenessieM [, MM
Pacuem wmughma npeooxpanumenvroit mygmoi(cm. pucyHok 6.2)

Onpeodenumsv ouamemp cpe3Ho20 wimugma npeodoxXpaHumenbHoi myphmaot

Hcxonnple qaHHBIC: MpenaBacMbii My TOl Bpararomuii MoMeHT; My, H M, uncio mrudToB —2Z
= |’

MaTepuai mTudra - cranb 45 ¢ 75 - 390 Ml1a,

pazauyc pacroiaoxeHus ocu mrudra; R=45 mm.

Omnpenensiem npeaeabHbINA Bpallaloinii MOMEHT, MIepelaBaeMblil PU HOPMATLHOUN padoTe

MyGTBI, Mype, , H M

M

npez

= 1,25 Mg

Onpenensiem nuametp mrudra U3 pacyera Ha cpes, d,, ,MM:

npuHUMaeM WTHQT AuameTpoM d,,, MM. i 4l 3 9

Pucynok 6.2
[IpenoxpanurenpHas
JMCKOBast My(pTa co Cpe3HbIM
mruprom: 1,2 — mony
MYy(QTHI,
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[MTPUJIOXXEHUE A - IIpumep odopmieHust TEKCTOBOM yacTH, popmyn

| KHHEMATHUYECKHUI PACYET ITPUBOJIA

HpOBGI[eM HOI{60p SIICKTPOABUIATECIIA JJIA IPUBOOA KOHBGI?’ICpa " paccHuTacM €ro
OCHOBHBIC KHHEMATUYCCKHUC ITapaMCTPHhI.
OHpC,ZIeJII/IM 001 KOB(b(bI/IHI/ICHT IIOJIC3HOTO JICHCTBUS IIpHUBOJA KOHBGﬁGpai
No6m = npeM ' 773y6 'nmcz “Nuyen " v - T]HK21 (1)

rae n,— KIT] kax10if KHHEMAaTUYECKOM IMaphl.

Moo = 0,7-0,8-0,9 -0,98-0,76 =0,38.
OmnpenensieM TpeOyeMyr0 MOIIIHOCTD 3JIEKTpoBUraTens, Pas , kBT:
Py = (F¢ " V) /Mosuw - (2)
rae F, — taroas cuia, kH,

V — CKOPOCTh MEPEMEIICHUS JICHTBI, M/C.

P, = 2293 _ 33 15 B,

0,38

nrT.o.........



[TPMJIOXKEHUE b - TutynbHbINA TUCT

MuHHCTEPCTBO CENBCKOTo X03siicTBa Poccuiickon denepanuu

®I'BOY BO Trepckas 'CXA

KypcoBoit mpoeKT

10 AN CHUIIIINHC ((I[GTEUII/I MallliH 1 OCHOBBI KOHCTPYUPOBAHH A

Ha Temy «Pa3paboTka mpuBoaa KOHBEHEpa»

BreinosHus cTyA€HT Tpyniibl
)4(0)
[IpoBepun: k.T.H., noueHT @upcos A.C.

Tseps, 20



[MPUJIOXEHME B — JIuct nHAMBUAYabHOTO 3aJaHUS

I/IHI[I/IBI/II(yaJIBHOC 3aJIaHHUC K KYPpCOBOMY IIPOCKTY IO JUCHUIIIIMHC

«JAETAJN MAIIINH 1 OCHOBbBI KOHCTPYNUPOBAHMA»
Tema kypcoBoro npoexkra: Pa3zpaboTka npuBojia KOHBelepa
T —

C :
TYAEHT F | 1 y

Hcxonarie nanHbIe:

nO

.—Hq—|
‘To|_q—'
<

Bapuant

Puc. 1.1 Cxema
npuBOJA KOHBEHEpa

Ta6mnma 1.1 — McxoaHble JaHHBIE

Tm*onfau ca; | 50l | 22 | 30 | 35 | 28 Ilepenarounoe g
Fi, kH YHCI10 <
R i
Ckopocrs ’:epe,uam: \i Es
mepeMenenus | o ¢ | 030 | 0,25 0,19 0,22 | 0,15| £ g | &8
JIEHTBI; o = §
v, M/c lg. E ;:(
01 | 02 [ 03 | 04| 05 | 06 4 5 260
07 | 08 [ 09 | 10 | 11 12 5 4 280
Ne BapuanTa 13 | 14 | 15| 16 | 17 | 18 4 5 300
3a/IaHust 19 [ 20 |21 | 22 | 23 | 24 5 4 320
25 | 26 | 27 | 28 | 29 | 30 4 5 340
31 | 32 |33 |34 | 35 | 36 5 4 360
3aganue:
- BBCICHHUC,

- BBIOOP DJIEKTPOABUTATEIIS, KHHEMATHYECKUN U CUIIOBOM pacueT MPUBO/IA;
- pacuer nepenay (peMeHHOM, 3y04aTou, eImHOM);

- pacyeT BaJIOB PeAYKTOpa;

- OTIpeJICIICHIE KOHCTPYKTUBHBIC PA3MEPOB IIECTEPHHU U KOJIECa;

- moA00p M pacyeT MOAIIUITHUKOB;

- POBEpKa MPOYHOCTH MITTOHOYHOTO COCTMHCHHS,

- 1noa00p My(QThI;

- pacy€T KopITyca peIyKTopa;

- BBIBOJIBI M PEKOMEHIAITUH;

- CIIMCOK MCIIOJIb3yeMOM JTUTEPaTyPHI.

I'paduueckas yacTs:

- oOmuit BUJ MPOEKTUPYEMOTo MpUBoJia KoHBeiepa (popmar Al);

- cOopouHbIil uepTex peaykropa (bopmar A2), neranupoBanue (2 neranu ¢popmara
A4).

[Ipenonasarens: K.T.H., AoueHT, @upcos A.C.
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