IV.METOAUYECKHUE YKA3ZAHUSA U 3AJAHUSA K KYPCOBOMY
HHPOEKTY

4.1. 3agaum KypCcoBOro npoeKTa 1no MexaHukKe

KypcoBo# mpoekT no npukiagHON MEXaHUKE SIBIIETCS MEPBOM KOHCTPYKTOPCKOMN
paboTOM CTYJIEHTOB, MPU BHITIOJIHEHUH KOTOPOU 3aKPEIUIAIOTCS 3HAHUSA, MPHUOOPETEeH-
HBbIC TIPY U3YYCHUU TAaKMX TEXHUYECKHMX JUCUUIUIMH, KaK WHXKEHepHas rpaduka, mpu-
KJIAIHAsl MEXaHUKA U Jp.

[Ipu BBINOJIHEHUH KYpPCOBOT'O MPOEKTA CTYAEHT 3HAKOMUTCA C HOPSIAKOM KOHCTPYH-
pOBaHUsI THIOBBIX y3JIOB U JeTajiel, 00ydJaeTcsi YMEHHUIO TOJIb30BaThCsl CTaHIAPTAMH,
CIIPaBOYHOM JUTEPATYPOU, MPUOOPETAET HABBIKM BBIMOJHEHUSI TEXHUYECKUX PACUETOB
U UYEPTEKEH, COCTABIICHUS TOSICHUTEIBHOW 3aIlMCKH, 3allUThI BHITIOJHEHHON padOThI
repe;i KOMUCCHUEN.

KypcoBo# mpoekT no npukiagHOd MEXaHUKE F'OTOBUT CTYAEHTOB K BBINOJHEHUIO
IIPOEKTOB 110 CIIENUAIbHBIM JUCUUIUIMHAM U JUIJIOMHOTO IIPOEKTA.

4.2. O0beM U cofep:KaHHe KYPCOBOTO NMPOEKTA

Crynentsl, obydaromuecs no cnenuainbHoctd 140604 “OnekTponpuBoa U aBTOMa-
THUKA MPOMBIIUICHHBIX YCTAHOBOK U TEXHOJIOTMYECKUX KOMIUIEKCOB”, IIPH BBINOJHEHNUN
KypCOBOTO MpPOEKTa pa3pabaThIBalOT MPUBOJ KOHBeWepa (JIEHTOYHOTO, HEMHOTO0) WIIH
7e0eIK1, KOTOPBIA COCTOUT W3 TPeX(Pa3HOrO0 aCHHXPOHHOI'O 3JEKTPOJBUTATENS C KO-
POTKO3aMKHYThIM poTopoM (cepuu 4A, AP u 1p.), 0AHOCTYNEHYATOro LHJINHIPHYE-
CKOT'0 peIyKTopa, OTKPBITON mepenadu (peMEeHHOU, 3y0UaTol WiIu IENMHOM), CTaHaapT-
HOU My(THI 1 paboyero oprasa.

KypcoBoii MpoeKT no NpuKIaJHON MEXaHUKE BKIKOYAET IPAPUUECKYI0 4acTh 00be-
MoMm 1,5 nmucrta ¢opmara Al M pacyeTHO-MOACHUTENBHYIO 3amucky oobemoMm 30...35
ctpanwui (popmata A4).

I'paduyeckas 4acTh KypcoBOTO MPOEKTA COACPIKUT:

1) uepTex obiero Buaa peaykropa — 1 muct popmara Al;

2) pabGounii yepTexxu aeTaneit peaykropa — 1 nuct ¢popmata A2.

CopnepxaHue MOsSICHUTEIbHOM 3aMUCKU:

1) 3apmanue; 2) anHortaumsi; 3) ornaBieHue (conepkanue); 4) OnaHK 3aaHus;
5) BBenenue; 6) mog0Op DIIEKTPOABUTATEIS;, /) ONMpEAesieHne OOIIero mepeaaToyHoro
yuciaa nIpuBoda M ero pazouska; 8) OmnpeaeneHue MOIMIHOCTH P, 4acToThl BpamieHus n,
YTIIOBOM CKOPOCTH (, Bpalllaroliero MoMeHnTa T Ha Bajax mpuBojaa 9) pacuet 3y04aToi
nepeaadn peaykropa; 10) pacdeT oTKpbITOM nepeaadn (PEMEHHOM, 3y0UaToi WM Ien-
HOM); 11) mpoekTHBIN pacyeT BajlOB M ACKU3HAsl KOMIIOHOBKAa peaykTopa; 12) mpose-
POUYHBIN pacueT Bajia peaykropa; 13) mpoBepOUYHBIN pacyeT MOAIIMIIHUKA Baja peayK-
Topa; 14) pacueT MMOHOYHBIX coenuHeHuit; 15) mogbop crangaptHoi MydThI; 16) pac-
YeT KOHCTPYKTUBHBIX Pa3MEpOB 3yOUaTHIX KOJIEC, IIKUB M JJIEMEHTOB KOPITyca PEIyK-
Topa; 17) BeIOOp CMa3Ku 3allelICHUH U MOJIIUITHUKOB; 18) 6ubnuorpaduyeckuii cru-
cok; 19) npunoxenus.
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4.3. HOC.]ICI[OBaTeJIbHOCTL BBINMOJIHEHUSI KYPCOBOI'O IMMPOCKTA

1. O3nakomnenue c 3a0anuem u cocmaegneHue KUHEMAMmMu4yecKol cxemvl npusood.
Hcxonnbie JaHHBIE K KYPCOBOMY MPOEKTY OMpeAessitoTes mo Tabuuie 4.1 B 3aBUCUMO-
CTH OT BapuaHTa 3aJaHus, KOTOPHIA BbIJAH CTYJCHTY B Hadaje ceMecTpa (CM. pas3jen
«BBenenuey). I1o UCXOAHBIM JTaHHBIM CTYACHTOM COCTaBIJISIETCS CTPYKTYpHasl cxema
MPUBOJIA, 3aT€M €ro KuHemaTuyeckas cxema. OOpaszel] CTpyKTypHOM CXEeMbl MPUBOJIA
MOKa3aH Ha pucyHke 4.1.

Ta6numa 4.1 — CocTaB U UCXOHBIE TApaMETPhI MPUBOJIA

ud- ITopsinkoBeIit HOMep UG PBI BapraHTa
ba 1 2 3 4
Bapu- Tun Tun or- | Momenr | I'pymma Tun | Cpok cinyx0bl | Tun Ckopoctb
agra | My®THI | KpbITOM | HaOa- | mMaTepma- | pemyk- paboue- | pabouero
nepenauu | pabane | 10B 3y0Oua- | TOpa L, few | ro opra- | oprama
Ts, HM | TBIX KOIIEC TozBl Ha s, ¢!
1 MI{ TP 200 I I | 1 2 | BI 8
2 MY O311 300 II KOH 2 3 3B 9
3 MI] KP 400 III JI 3 1 bJI 10
4 \% 0% OL] 500 I KOH 1 3 bII 11
5 MIT TP 600 1 I | 2 2 | 3B 12
6 MY O311 250 III KOH 3 1 bJI 13
7 MI{ KP 350 I VI | 4 1 | BII 12,5
8 \% 0% OL] 450 II KOH 3 2 3B 11,5
9 MI ITP 550 III NJI 2 3 bJI 10,5
0 MY O311 650 I KOH 1 2 bII 9,5

B tabnune 4.1 npusATH cneayiomue odo3HaueHus: MY — mydra ynpyras; ML — mydTa nennas;
[IP — otkpslTas miuockopemeHHast nepenada; KP — oTtkpsiTas kinHopeMeHHas nepeaada; O3L[ —
OTKpBITas 3yOuaTas nuiauHApudeckas nepenada; OL] — oTkpeiTas nennas nepenava; LI — mummnz-
pudeckuil ogqHocTyneHuaTselid peaykrop; KOH — koHn4eckuii 0qfHOCTyIEHYaThI peAYKTOP; Ney — YUC-
70 cMeH pabotsl; BII — Gapaban npuBoHOM JIeHTOYHOTO KOHBelepa; bJI — 6apaban nebenku; 3B —
3BE€3/]0YKa IPUBOJIHAS LIEMTHOI'O KOHBEHepa.

MY, JI, O311, bII,
A @p, kPY | (kon) [ |orL Mip [ |51, 3B
1 2 3 4 5
Puc. 4.1. CtpykTypHas cxema npuBoa: | — 3JeKTpoaBUTATEND;
2 — my(QTa WM peMeHHas nepenaya; 3 — peaykrop; 4 — OTKpbITas
3yOuaras Wiy 1enHas nepenaya, MmyQra; 5 — pabouunii opran
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IIpm cocraBneHun CTPYKTYpHOW U KHHEMATHYECKOM CXEM IIPUBOJA MECTO YCTAHOB-
KA MY(TBI U OTKPBITOW Tepefaud B MPUBOJAE BBIOUPAETCS CTYJIEHTOM C YYETOM Clie-
JOYIOIIUX PEKOMEHIALIHM.

Ecnu B 3ajaHuu K KypCcOBOMY IMPOEKTY B KayeCTBE OTKPBITOM NEpenayn JaHa pe-
MEHHas nepenaya, To 3Ta nepenaya, Kak MpaBuiIo, YCTAaHABIMBAETCA B IPHUBOJIE MEXKIY
AIIEKTPOJIBUTATENIEM U PEAYKTOPOM, a My(pTa — MEXIy peayKropoM u Oapabanom. B
TOM CiIy4ae OOBIYHO B NMPHUBOJE HCIONB3YETCS KOMIEHcHpyromas mydra (3yOuaTas
WJIW LIeTTHAs ).

Ecnu otkpeiTas mepemauda 3yOuaTas WM IEMHAs, TO OHA YCTaHABIMBAETCSA IMOCIE
penykropa, a My($Ta — MEXIY IEKTPOABUraTEIeM U peIyKTOpoM. Tak Kak BKIIOUEHHE
ACMHXPOHHOI'O 3JIEKTPOJBUTATENs], IPUMEHIEMOr0 B MPUBOJIE, COPOBOXKAAECTCS yaap-
HBIM MPUJIO)KEHUEM HArpy3KH, TO JJI YMEHBIIEHUS yJIapHBIX HAarpy30K 37€Ch OOBIYHO
UCTIOJBb3yeTCs ynpyras MyQra.

N300paxkeHre y3710B MNPUBOJA HAa KUHEMAaTHYECKHMX CXEMax IMpPEACTaBICHO B
Tabm. 4.2.

Tabnuma 4.2 — M300paskeHne OCHOBHBIX Y3JIOB MPUBOJA B KHHEMATUYECKUX CXeMax

HaumeHnoBanue PaSHOBI/II[HOCTB Y3JI0B, UX H306pa)KeHI/Ie B KMHEMATHYCCKHUX CXCMax

y371a u o0o3HaueHue B Taou. 2.1
1 2

JBuraTenb DIIeKTPOJIBUTATENb

(yzen 1)

| Se—
91

Penyxrop Hunuaapuyecknuit Konunueckuu

(y3en 3) OJHOCTYNEHYATHIN OJHOCTYNIEHYATHIN

I_I 11
x [X :ﬁrlxl

— |

AT KOH
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Oxkonuanue Tadi. 4.2

1 2 3
OTtkpblTas 1e- 3yOuaras 3yOuaras
penaua (y3en 2 HUIMHAPUYECKast KOHUYecKas

i 4) | W

X [ —1X

| pd >I< ~
0311 O3K
Pemennas [lemHas
I

X ol

[1P KP oIl
Mydra Ynpyras Hennas

(yzen 2 unu 4)

4

MY

HF

M

PaGounii opran
(y3en 5)

bapaban neHTouHOr0 KOHBElepa
WM JIe0eIKu

®6 z
G5 /N /N
5,
BII, BJI

3Be3/104Ka LIEMHOT0 KOHBEHepa

(O RN 38

2. Iloobop osucamens. B mpuBojax JIGHTOYHBIX KOHBEHEPOB OOBIYHO MPUMEHSIOT
HanboJsiee MPOCThIe O KOHCTPYKIIMH, JCIIeBbIE Tpex(a3Hble aCHHXPOHHBIC AJIEKTPO-
JIBUTATEJIN TIEPEMEHHOTO TOKa ¢ KOPOTKO3aMKHYTBHIM poTopoM (cepun 4A, AP u np.).
PexoMenmammu o BIOOPY 3JEKTPOABUTATEIICH U MX IMapaMeTphl puBeaeHs! B [7, 10].
Jl71s BBIOpaHHOTO JBHUTATENS B 3aIMCKE TMPHUBOJSAT MapKy, OCHOBHBIC IMapaMeTphbl U JC-
KW3 C OCHOBHBIMH pazMepamu (pasa. 4.2).
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3. Onpeoenenue obweco nepedamoyHo2o0 OMHOWEHUsL NPUBOOA N €ro pacmupeesie-
HUE MEXAY PEAYKTOPOM M OTKpbITOM mepenaueit [7, c. 8; 10, § 2.2]. [Ipumep pacuera
MIPUBEIEH B pas3m. 5.3.

4. Onpeoenenue mowHocmu, 4acmomsl 8pawjeHusl, y2i060l CKOpOCmuU, epawarouie-
20 MOMeHma Ha éanax npusood. PacueTHble 3aBUCUMOCTH MOXKHO Haitu B [1, 2, 4, 6].
[Ipumep pacuyera — B pasn. 5.4.

5. Pacuem 3ybuamoii nepedauu pedykmopa. [lapameTpsl nepenadyn onpeiesieHbl B
1.3 u 4 marHOTO pasnena. Marepuan u TepMooOpabOTKY 3y0UaThIX KOJIEC HA3HAYAIOT 110
Tab1. 4.3 B 3aBUCUMOCTH OT 33JJaHHOM TPYIIIEI MaTeprasioB (cM. Tabm. 4.1) MeTtoaukoi
pacdera 3aKphITBIX 3y0OUaThIX Mepeaad MOKHO O3HaKOMHUThes mo [1, § 12.5, 12.10; 2,
rasa &; 3, rmama 16; 7, § 3.2, 3.3;; 8, c. 4-15; 10, § 3.1, 4.1]. IIpenBaputensHo pacyeT
pPEKOMEHTyeTCs BBIMIOJHATH Ha JHcTax padoueit Terpaau [8]. [Ipumep pacueta mpuse-
JICH B pasznene 5.5.

Tabnuma 4.3 — Pexomenayempie MaTepHalibl 3y0UaThIX KOJIEC PeIyKTOpa

I'pynma Marepnan mectepHu Marepunain kosneca
MaTepu—
aJIoB TepmoobOpabotka | Pexkomenmye- | TepmooOpabotka | Pexomenmye-
(Ta6J1. 4, 1) U TBEPAOCTH MBbIC MApKH CTa- U TBEPIOCTH MbI€ MApKH CTa-
nen neu
I Ynyumenue 45, 40X, 40XH, Yyumenune 45,40X, 40XH,
HB 269...302 35XM u np. HB 235...262 35XM u np.
Ynyumenue u 40X, 40XH, Yyumenune 40X, 40XH,
II 3akasnka TBY 35XM u np. HB 235...262 35XM u np.
HPC 45...53
VYnyduenue u 40X, 40XH, VYnydmenve u 40X, 40XH,
III 3akanka TBY 35XM u np. 3akanka TBY 35XM 1
HPC 45...53 HPC 45...53 AP

6. Pacuem omkpeimoii nepedauu. MeTOIMKN pacyeTa OTKPBITBIX MEpeaad paccMoT-
pensl B [7, 8, 10]. Marepuan u TepMooOpabOTKy 3yOUaThIX KOJIEC MPH pacueTe OTKPbI-
TOM 3y04aToi mepenayu CTYACHTHI BHIOUPAIOT CaMOCTOSITENIbHO C YYETOM PEKOMEHia-
uui, npuBeneHubix B [10, § 3.1, m. 1]. IIpumep pacuera OTKpPBITOM HUIMHAPUYECKON
3y0OuaToil mepeaaun npuBeAeH B pazuene 5.6.

7. IIpoexmuwlil pacuem 6anos u 3CKU3HAS KOMNOHOBKA PeOyKmopa

DCKU3HYI0O KOMIIOHOBKY PEIyKTOpPa MOXHO BBIINOJIHUTH BPYUHYIO Ha MHJUTUMETPO-
Boi Oymare mo pekomenmanusm [7, § 12.1, m. VII] wm wa [I3BM mo cnenmansHON
nporpamme. MaTepuan 1o 3CKu3HOM KOMIOHOBKE peaykropa Ha [I19BM wusnoxeH B [6],
a IpUMEP BBINIOJIHEHUS PACCMOTPEH B pasuene S5.7.
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8. IIposepounsiii pacuem o0HO20 U3 84108 pedyKmopa Ha npouHocms. PaccunThiBa-
€TCsl BaJl, HA KOTOPOM YCTaHOBJIEHA JAE€Tallb OTKPBITOM MEpeaayun, TO €CTh, €CIIU MPUBOJ
COJIEPKUT PEMEHHYIO Iepefady, TO — OBICTPOXOJHBIN BaJl, €CJIHM K€ B MPUBOJAE HC-
NOJIb30BaHa OTKpPBITas 3y0uaras WM LEeTHas nepeaayda, To — TUXOXOHBIN Bait. Mero-
JMKa pacueTa BajoB npuBeaeHa B [1, § 16.3,16.4; 7, § 8.2; 10, § 6.1-6.3, 8.1, 8.2, 11.3;
8, c. 30-36]. [Ipumep pacueta cMm. pazzaen 5.8.

9. Ilposepounviii pacuem nOOWUNHUKO8 peOyKmMOopa HA 0071208€4HOCMb. PacCunThI-
BalOT MOJUIMITHUKH BaJa, IPOYHOCTH KOTOPOro nmpoBepsuics B 1. 8. HoMmepa nmoammnHu-
KOB IIPEJIBAPUTEIBHO BBIOpaHbI B 1. 7. MeToaMKa pacyeTa NOAIIMITHUKOB PACCMOTPEHA
B[1,§ 18.4;7,§9.7;10,§ 9.1, 9.2; 8, c. 36-38]. [Ipumep pacuera paguaibHbIX OJHO-
PAIHBIX MIAPUKONOAIIUITHUKOB IPUBEACH B pas. 5.9.

10. Pacuem wnonounslx (wnuyeswlx) coeounenuil pedykmopa. PacCuuThIBaIOT 1IMO-
HOYHbIE (IIUIMLIEBBIE) COEAMHEHMS TOTO BaJla, KOTOPBIM ObLI paccuuTaH B II. 8. Pazmepsl
CEYEHHs LITNOHKH, MIyOMHY Ma30B Baja M cTynuilsl Beioupatot mo 'OCTam B 3aBucu-
MOCTH OT JMaMeTpa y4yacTKa Baja, a JUIMHY IINOHKUA — B 3aBUCUMOCTH OT JUIMHBI CTY-
NULbl JeTalId, YCTAaHOBJIEHHOM Ha JaHHOM yyacTke Bana, coriacys ¢ 'OCTamu [7,
tabu. 8.9; 10, Tads. K42]. CoenrHeHNs] pacCUUTHIBAIOT HA MPOYHOCTD 110 HAIPSKEHUSAM
cmarus [1, § 8.1; 3, § 27.2; 7, § 8.4; 10, § 11.1]. Ilpumep pacueTta mpu3MaTUYECKUX
IIITOHOYHBIX COEMHEHUN paccMOTpeH B pazaene S.10.

11. Iloobop cmanoapmuou mygpmei. Myt Be16uparoT mo ['OCTam ¢ ydyerom mua-
METPOB COEAUHSAEMBIX BAJIOB, MEPEaBAEMOT0 MOMEHTA U 4acTOThl BpamieHus [1, 19.1;
3,§223;7,§ 11.1; 10, § 10.7]. ITapameTpsl Mmy¢dT npusenens! B [7, Tadbm. 11.4-11.7;
10, Tabn. K21, K25, K23, K26]. lns BeiOpaHHONH My(THI B 3alIUCKE MPUBOIAT 3CKHU3 C
OCHOBHBIMU pa3Mmepamiu (pazgen 5.11).

12. Bvinonnenue nepsozo nucma — uepmedca obwe2o euoa npusooa. PexoMmena-
[[MU MO BBINOJHEHUIO 3TOr0 YepTeka, a Takxke ero odpasen gauel B [10, § 13.1, 13.2,
CIIPaBOYHHUK — YacTh [].

13. Buinonnenue emopozo aucma — pabouux yepmediceu oemaneiu. PazpabaTeiBae-
Masi JeTajdb Ha3Ha4yaeTcsd KOHCYJIbTaHTOM. PexoMmeHmanuu mo opopMIICHHIO padounx
YyepTeKel TUIOBBIX JeTallel n ux oopasusl umerorcs B [10, § 13.3, 13.4].

13. Ogpopmnenue nosacnumenvrou 3anucku. Pexomennauuu gausl B [9 u 10, § 14.2].
CopeprkaHre MOSICHUTENBHON 3allMCKU MPUBEAEHO B pasjeine 4.2, a o0pas3iupl JUCTOB B
NPUIOKEHUX | n 2.

14. 3awuma xypcosoeco npoexma. K 3amure I0MyCKAaIOTCA CTYACHTHI, MTOJIHOCTHIO
BBINIOJIHMBILIME PACYETHl M YEpPTEXH. UepTeKH NPOEeKTa W TMOSICHUTENbHAs 3alHcKa
JOJKHBI OBITh MOJMMCAaHbI KOHCYJBTaHTOM. [IpoeKT 3amumaeTcsi B KOMUCCHU.

[Ipu 3ammre CTYIEHT AENaeT JOKJIaJ MO MPOEKTY, a TAKKE OTBEYaeT Ha BOIPOCHI
YJIEHOB KOMHCCHH U MPUCYTCTBYIOIINX CTYIECHTOB.

[Ipu oLIeHKE MPOEKTa YUUTHIBAKOTCS €r0 Ka4YeCTBO, 3HAHUS CTY/IEHTa, IPOSBICHHbBIE
IIPU 3aIIUTE U CPOKHU BBITIOJHEHHUS [TPOEKTA.
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V. IPUMEP BBIIIOJHEHUS PACUETHOM YACTH KYPCOBOI'O
INPOEKTA

5.1. 3ajanne K KypcOBOMY NMPOEKTY

Heobxoammo cnpoeKkTupoBaTh MNPUBOJI JIGHTOYHOTO KOHBEWepa, COCTOAIIUN W3
anektpoasuratens (I/1), ynpyroit mydtsr (MY), oqHOCTYIEHUATOTO IIMIHHAPUIECKOTO
penykropa (ILIWJI), otkpeiTOo# munmmuHaApu4eckoit 3youatoit nepenaun (O31]) u npuBoa-
Horo Oapabana (bII). Bpamatomuit momeHT Ha 6apadane Ty = 870 H M, yrmnoBas cko-
pocTh Gapabana g = 5,5 ¢ ',. I'pynma Marepuanos 3y6uatsix xomec II. Cpok ciykObI
npuBonaa L. = 1 rox, pabora B 1 cmeHy.

CrpykTypHas cxema npuBoja umeet Bus (puc. 5.1):

O = MV |—=— LIWI = O3l |— bII

1 2 3 4 5

Puc. 5.1. CtpykrypHas cxema puBojia

[Io cTpykTypHOW CXeMe€ C WCIHOJIb30BaHUEM YCIOBHOTO HW300paKEHHS Y3II0B
(Tabm. 4,3) cocTaBisieM KHUHEMAaTUYECKYIO cxeMy mpuBojia (puc. 5,2).

} 2 3 4 5

“hlAd
- .
T \6

Puc. 5.2. Kunematnueckas cxema npuBoja

Wg /\

~r

X
—{—
x-
2

Il
4R\
NS

1 — snexTpoaBuUrareib; 2 — MydTa ynpyras; 3 — peAyKTop HWIHHIPHUECKUNA OTHO-
CTYNEHYaThIi; 4 — OTKpbITas 3y0uaras HMIMHAPUYECKas nepeaada; S — NpUBOJIHON
Oapaban

5.2. Iloa0op 3J1eKTpoaABUTaATEIsA

Tpebyemasi MOIITHOCTH JICKTPOIBUTATEINSI Onpeensercs no Gpopmyre
. T6(D6
P 1000m
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O6uwmit KIIJI npuBoaa
n= 1’]21’]31’]41’]51’]H2 =0,98-0,98-0,96 - O,99°0,992 =0,895.

3neck: My = 0,98 — KII mydTs1; 13 = 0,98 — KIIJ[ 3akpbITOM IUIMHIAPUYECKOI TTe-
pemauu (mepenaun peaykropa)); ng = 0,96 — KIIJ[ oTkpeITOl 3yOUaToit nepeaadn; ns =
0,99 — KIIJI nommunuukoB 6apadana; N, = 0,99 — KIIJI mapbl moAIMITHUKOB KaueHus (
B PEAYKTOPE JIBE Mapbl NOAMIUIHUKOB) [7, Tabim. 1.1; 10, Tabm. 2.2].

TpeOyemasi MOIIHOCTH AJIEKTPOBUTATEIS

870-5,5

» = ——————=>5349 kBr.
1000 - 0,895
YacroTa Bparmienus Bana Oapabana
n, =300 3055 55 5p .
p p

HGO6XOI[I/IM21$I qacToTa BpaH_[eHI/IH BaJia BHCKTI)OI[BI/IFaTeJIH
-1
N,y =N Uy Wy =52,52-5-6=1575 mun .

3HaueHus u,” = 5, Uy = 6 IPUHATHI 10 pekoMeHaauusMm [7, c. 7; 10, tabn. 2.3], rae
IUI OAHOCTYIICHYATBIX PEAYKTOPOB PEKOMEHI0BAHbI 3HAYCHHUSA Uy, = 2...6,3, U1 OTKPBI-
TOM 3yOUaToil mepesadu Uy, = 3...7.

[To TpeOyemoil MOITHOCTH C Y4E€TOM HEOOXOJMMOM YacTOTHI BpAIlleHUs Bajia dJIEK-
Tpoasuratens o [7, Tadmn. I11; 10, Ta6x. K9] BeiOupaem saeKTpoiBUraTeIh ¢ CHHXPOH-
HOM yacToToi BpamieHusa n. = 1500 MuH | Tuna 4A112M4Y3 ¢ HOMHHAIBHOM MOIIHO-
ctbto P, = 5,5 kBT, HOMUHaJIbHOM YacTOTOM BpalieHus n, = 1445 MI/IH_I, KPaTHOCTBIO
nyckoBoro momeHTa T,/Ty; =2. Dcku3 aneKTpoABUTATENS IPUBEEH Ha puc. 5.3.

Pazmepsl, Mm:

d3() = 260, 11 = 80,
13() = 452, d] = 32,
b; =10; h; =8;
11() = 140, 131 = 70,
d10 = 12, b10 = 190,
h = 112, h]() = 12,
h31 =310

ba = bﬂ.? * 5&"}3

Puc. 5.3. DOckus anexrpoasurarens [7, Tadmn. 112, 10, Tada. K10]
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5.3. Onpeaesnenne o01mero nepeAaTOYHOro YUCJIa NPUBOAA M ero pa3dnMBKa
OO1ee nepenaToyHOe YUCIIO IPUBOJIA

n, 1445 o1
n, 52,52

PazbuBaem o011ee mepeaTouHOe OTHOIICHUE MEXTY PEAYKTOPOM U OTKPBHITON 3y0-
yatoi nepenaueit. Jnsa pexykropa no 'OCT 2185-66 npuHuMaeM HOMHHAJIBHOE TEpe-
JaToOYHOe 4uciao u, = 5 [7, c. 36; 10, Tabn. 2.3]. Torga nepenaTo4Hoe 4UCIO OTKPHITOM
3yO4aToi nepenayn

27,51

=5,502=5,5.

. u
u0311 -
up

5.4. Onpenenenne MOIHOCTH P, 4acTOTHI BpalieHus N, yrjoBOi CKOPOCTH ,
Bpamamwuero Momenra T Ha Bajiax npuBojaa

5.4.1. MouHocTH Ha Bajlax MPUBOAA:
Py = Py = 5,349 kBr;
Py =Pn2=5,349-0,98 = 5,242 kBr;
Pr=Pgnsn, =5,242-0,98-0,99 = 5,086 kBT;
Ps=Pmsn, = 5,086-0,96-0,99 = 4,834 kBT.

5.4.2. HacroTa BpallleHus1 BaJIOB IIPUBOJA!

Ny, =N, = 1445 Mun '

ng = N, = 1445 MuH ';

ny=ng/u, = 1445/ 5 =289 Mun ';

Ng = 01 / Ugsy = 289 / 5,5 = 52,54 muH .
5.4.3. YrnoBas CKOpOCTb BaJIOB ITPUBOJA:

O =T Ny /30 =7-1445/30=151,32¢;
o5 =0, =151,32¢";
or=nnr/30=m-289/30=30,26c;
ws= T ng/30=7-52,54/30=5,50c¢".

5.4.4. Bpamaroimrie MOMEHTHI Ha BaJlaxX MPUBOAA:
Tus Pu/ 0m=5,349-10° /151,32 =35349 H-m.
Ts=Ps/ 05 =5.242-10° /151,32 = 34,642 H- m.
Tr =Pr/ or=5,086-10"/30,26 = 168,077 H- M.
Ts = Ps / 0= 4,834-10" / 5,50 = 878,909 -

Bpamaronuit MomeHT Ha Oapabane OyieT paBeH:
Top = Tens = 878,909-0,99 = 870,12 H- M.,

YTO COOTBETCTBYET 33JITaHHOMY B HCXOJHBIX TaHHBIX MOMeHTY Tg = 870 H m.

52



5.5. Pacyer 3y04aToi mepeaayu peayKkropa

HcxonHble TaHHBIE
Tun nepenayum — 3aKpbiTas HWIHHAPUYECKas X ==
KocosyOas (puc. 5.4)
Mowment Ha kosece Thr = Tt =168,1 H-m. :|:
YrnoBas ckopocth ®; = wp = 151,32 ¢
Yacrora BpameHus n; = ng= 1445 MUH ",
ITepenaToynoe 9ucio u = u,= 3.

X :[ |
2 T
Cpox city)0bI TIepe1adn — JTUTEITbHBIH.

Bun cMma3ku 3anerieHui — B MaciIsIHOM BaHHE. Puc. 5.4. Cxema nepenauun

b 1

—

5.5.1. Kunematuueckuii pacuet (cM. paza. 5.4).

T, = Ts = 34,64 H-M; 0, = o7 = 30,26 ¢™'; np = np= 289 mun’’

5.5.2. Marepuaisl 3y6uaThix koisiec — Il rpynmsl (cM. pazaen 5.1).

ITo 3amanHo# rpynmne matepuanoB Il BeIOMpaeM mMapKy crajieid U TepMOOOpabOTKY
3y0OuaThix kKojiec (Tabi. 4.3): nis mecrepau — ctaib 40X ¢ TepMooOpadboTKOM yiyulie-
nue u 3akanka TBY, HRC, = 45...50, HRC,., = 47,5; 6, = 900 MIla, o, = 750 MIla; nis
xoneca — cranb 40X ¢ repmooOpadorkon ymyumenune, HB = 235...262, HB,, = 248,5;
o, = 790 Mlla, o, = 640 MIIa [10, Tabm. 3.2].

5.5.3. Jlonyckaemple HAPSIKEHUS IIPU PACYETE HA BBIHOCIUBOCTD.
Jlonyckaembie KOHMAKMHbIE HANPAHCEHUS.
ba3oBblii mipesien KOHTAaKTHOM BBIHOCIUBOCTH 1o [1, Tabn. 12.4; 3, tabn. 16.4; 7,
Tabm. 3.2]
Guiimb1 = 17HRC,p, +200 = 17-47,5 +200 = 1007,5 MIla;

Guiimbz = 2HB¢p + 70 = 2:248,5 = 567 MlIla.
KoaddummenT 6e3onacuoctu o [1, ¢. 187; 3, ¢c. 172; 7, ¢. 33]:
SHI = 1,2, SH2 = 1,1

Koaddumment nonroseunoctu no [1, puc. 12.21 u 12.19; 3, c. 173; 7, ¢. 33 55] nns
JUTUTEIBHO paboTaromux rnepeaad npuauMaroT Ky = Ky, = 1.
Jlonmyckaemble KOHTAKTHBIC HAIPsDKCHHS JJIs1 3yObeB IIecTepHH M Koieca [1, ¢.

(12.57): 3, . (16.59); 7, d. (3.9)]

[GH]I = OHlimb1 KHLl / SHI = 1007,5 -1/ 1,2 = 840 MI]a.
[GH]Z = OHlimb2 KHL2 / SH2 =567-1/ 1,1 =515 MlIla

Tak kak mepemaya koco3yOasi U 3yObsl IIECTEPHU M KoJieca WMEIOT OOJIBIIYIO
paznuny B tBepaoctu (AHB > 50), To momyckaeMble KOHTAKTHBIEX HAIPSKEHUS IS
nepenauu onpenensiem no Gopmyne [1, d. (12.64); 3, c. 173]

[ou] = 0,45([ou]; + [ou]2) = 0,45 (840 + 515) = 610 MIla.

[ou] < 1,23 [oy]z 1,23:515 = 633 MIla. [Ipunumaem [oy] = 610 MIla
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Jlonyckaemvle HanpsiceHus uzeuoa.
bazoBeie mpenensl M3ruOHON BBIHOCIMBOCTH 3yObeB [1, Tabn. 12.6; 3, tabn. 16.3;
10, Tabm. 3.9]
OFlimbl = 700 MHa;

OFlimb2 = 1,8 HBCp = 1,8248,5 =447 Ml]a.

Koadpunment 6e3onacuoctu no [7, 1adn. 3.9 u c. 43...44 1 Sg; = S, = [Sg]” = 1,75.

KoaddunmenT, yuuThiBaomuil 1ByXCTOPOHHEE MPUIIOKEHUE HArpy3ku, mo [1, c.
194; 7, c. 45] Kge1 = Kge; = 1 (B npuBOJIax JEHTOYHBIX KOHBEHEpPOB 3y0Ouarhie Kojieca
UMECIOT TOCTOSSHHOE HAaIlpaBJICHHE BpAIllCHMs, CJIE0BAaTEIbHO, HArpy’kKaeTcs TOJBKO
0JIHAa CTOPOHA 3YObEB).

Koadpunment nonropeunoctu npuauMaeM Kgp = Ky, =1 (cM. Bblme).

Jlonmyckaemble HanpspkeHust uzruda [1, ¢. (12.73); 3, ¢c. 171; 7, c. 44]

[GF]1 = OFlimbl KFcl KFLI / SFI =700-1-1/ 1,75 =400 MHa,
[GF]Z = OFlimb2 KFCZ KFLZ / SF2 =447-1-1/ 1,75 =255 MIla
5.5.4. Bpamarouiue MOMEHTHI Ha Baiy mectepHu T; = 34,64 H-m u koneca T, =
168,1 H-m (cm. paza. 5.4).

5.5.5. MexoceBoe pacCTOsIHUE.
Pacuernas dopmyna [1, . (12.61); 3, d. (16.51); 7, d. (3.7); 10, c. 61]:

| T,K
ayw— Ka(u+ 1)3 %
]‘Hbau [YH]

[TapameTpbl, BXOIAIINE B pacUeTHYIO (hOPMYITY:
Kooddumuent Ka. ITo [1, c. 189, 3, ¢. 169] npurnmaem Ka =430 MITa'”.
Koadumment vy, HazHawaem mo pexkomengarusM [1, ¢. 189; 3, c. 169; 7, c. 33] . 3Ha-
YeHHUE Py, HeoOxoaumo BeIOupaTh o 'OCT 2185-66 [1, c. 215; 7, c. 36]. IIpuaumaem
Woa = 094
[To mpuHSATOMY 3HAUYEHUIO p, HAXOAUM KOAIDPUIIUEHT Yy [1, ¢.(12.65); 7, ¢.(3.8)]

Wod = 0,5yp(u+1)=0,504 (5+1)=1,2.
JInst Koco3yObIX mepenad Ypg < 1,5, 171 mpsaMo3yObIx — ypg < 1,0.
Koaddumment Kyg no [1, puc. 12.18; 7, Tabm. 3.5] mpuaumaem Kyg =1,05
PacdetrHOE 3HAUEHNE MEKOCEBOT'O PACCTOSTHUSL:

168,1-1,05
0,4-5%-610°

=93,39 Mm

ay =430 (5 + 1)3\/

ITo 'OCT 2185-66 [1, c. 215; 7, c. 36] npunumaem a,, =100 mm
5.5.6. Monaynb 3aiernieHus.
Jlns nepenay peaykropos mpu HB, < 350 Moxyinb 3aneruieHuss Ha3HadaeTces 1o Clie-
nyrouien pekomenganuu [1, c. 198; 8, c. 8, m. 7]:
m, = (0,01...0,02) a,, = (0,01...0,02) 100 =1...2 mm.
ITo T'OCT 9563-60 [1, c. 162; 3, c. 150; 7, c. 36; 10, c. 62] npuMem cTaHAAPTHOE
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3HaYeHUE MOAYJA m, = 1,5 MM (1151 CUJIOBBIX iepenay my, = 1,5 Mm).
5.5.7. Yucno 3y0ObeB MIECTEPHH U KOJIeca, YToJl HaKJIOHa 3yOheB.

[To mpUHATHIM 3HAYEHUSAM dy, U M,, HA3HAYUB MPEIBAPUTEIHHO YroJl HAKIOHA 3yOb-

eB 3 = 10°, BBIUMCIUM CyMMapHOE YHUCIIO 3yObeB, 3aTe€M uncia 3yObeB IIECTEPHU U KO-
neca[7,c.36,.37; 10, c. 62, 63, nn. 4, 6, 7]:
Zs=171t2,=2 ay cosP/m,=2-100-cos(10°)/ 1,5=131,31. [lpuaumaem zy = 132.

z1=zy /(u+1)=132/(5+ 1) =22. llpuaumaem z; = 22.
zy=2zy —z,=132-22=110. [Ipuaumaem z, = 58.

[To nmpuUHATHIM 3HAYEHUSAM dy, My, Z;, Z; YTOUHSIEM YroJl HakJoHa 3yObeB [7, (.
(3.16); 10, c. 62, . 5]:

cosP =mu(z1 +22) / (2 aw) = 1,5 (22 + 110) / (2 - 100) = 0,99;

B =28,10962°.
5.5.8. dakTH4eckoe nepeIaTouyHoe YMCi0 U €ro OTKJIOHEHHUE OT 3aJJaHHOT0 Tepea-
TouHoro uucna [1, c. 215; 7, c. 37, 1. 5; 10, c. 63, 1. 8]:

Uy =2,/2z=110/22=5.

BriBoa: oTkioHeHue nepeaatoyHoro yrcia Au = 0.

[Ipy HanMuuK OTKIOHEHUS, HEOOXOAUMO OLEHUTH OTKJIOHEHHE B MPOLEHTax [8, c.
9, . 9]. Jonyctumoe otkinoHenue 2,5% npu u < 4,5 u 4% npu u > 4,5.

5.5.9. OcHoBHBIEC pazMepsl 3y0uatsix koiec [1, § 12.10; 7, Tabn. 3.10; 10, c. 63, .
10]:

d=m,z /cosp=1,5-22/0,99 =33,33 mm;
d,=m, z,/cosfp=1,5-110/0,99 = 166,67 mm;

dyy=d; +2m, =33,33+2-1,5=36,33 mm;
dpp=dy; +2m, =166,67+2-1,5=169,67 mm;

dy=d;-2,5m, =33,33-2,5-1,5=29,58 mm;
dp=d,—2,5m, =166,67-2,5-1,5=162,92 mm;

b, = by = Yps aw = 0,4 - 100 = 40 MM, ipuHEMaeM b, = 40 MM;
b; =1,12b,=1,12-40 = 44,8 MM, ipuHUMaeM b; = 45 mm.
ITpoepka — a = (d; + dy) /2 =(33,33 +166,67) / 2 = 100 mm.
5.5.10. Okpy>xHasi CKOPOCTh B 3aLICTUNICHUU U CTENIEHb TOYHOCTH U3TOTOBJICHUS
V=mnd;n; /60000 =rm-33,33-1445 /60000 = 2,54 m/c.

Haznagaewm 8-10 crenens TounocTH [1, Tadm. 12.2; 10, Tadm. 4.2].
5.5.11. Koaddumment nepekpoitus [1, ¢. (12.55); 3, . (16.10); 7, c. 39]

£ =1[1,88—-3,2(1 /2 +1/2)] cosp=1[1,88—3,2(1/22+1/110)] 0,99 = 1,75.

5.5.12. TIpoBepouHbIil pacyeT Ha BHIHOCIMBOCTH 10 KOHTAKTHBIM HANpsDKeHUsM |1,
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§12.5;3,§16.11; 7, § 3.2].
Pacuernas dopmyna [1, d. (12.52); 3, d. (16.49); 7, d. (3.4)]:

1
o, =277 |Nu b+l 157
d u
OmnpenensieM napameTpbl, BXOJISAIIUE B PACUETHYIO (hOPMYJTY:
Zy = 1,77 cosp=1,77-0,99 = 1,75; Zy =275 MIIa"*[1, c. 184; 7 c. 31];

Z, = L =0,76 [1, d. (12.54); 7 c. 39].
g, 1,75

KoadpunmenTsr Harpys3ku:

Wpa= by /d;=40/33,33 =1,2; Kyg = 1,05 [1, puc. 12.18; 7, Tabm. 3.5];

Kyv = 1,025 [1, Tabn. 12.3; 10, tadmn. 4.3]; Ky, = 1,07 [1, puc. 12.17; 10, puc. 4.2].
OxpysxHas cuna Ft = 2T, / d; =2-34,64-10° / 33,33 = 2079 H.

VY nenbHast pacyeTHasi OKpy»KHasi Cuila

Wi =F; Ky Ky Ko / by =2079-1,05-1,025-1,07 / 40 = 59,85 H/mm.
PacueTHble KOHTAKTHBIE HAMIPSYKEHUS U UX OLIEHKA

59’8557” =560,36 MIIa <[y, ]=610 MIIa

1

yy =1,75-275-0,76

>

Henorpy3ska cocrasiser:
100% (oy — [ou] / [ou] = 100% (560.36 —610) | 610 =8,1% < 10%
BrIBoA: KOHTaKTHAs! BEBIHOCIMBOCTD Iiepeaun 00ecreurnBaeTCs.

5.5.13. IIpoBepouHBIil pacueT Ha BBIHOCIMBOCTH MO HampsbKeHHsM u3ruda [1, c.
191...195; 3, § 16.10; 7, § 3.3; 10, c. 65...67, . 14].
Pacuetnas dhopmyna [1, ¢. (12.68); 7, d. (3.25); 10, c. 65]:

or = Fi Kep Ky Yr Y Kge, / (by my) < [oF].
OmnpenensieM nmapamMeTpbl, BXOSIIUE B pacCUeTHYIO (OpPMYyITy.
DKBHBaJIECHTHOE YHCIIO 3yObeB Kojec [1, d. (12.72); 7, c. 46; 10, c. 63]
zu=12,/cos’ p=22/0,99=22,7; z,,=2,/ cos’ p=110/0,99° = 113 4.
Koadpunmentsr popmsl 3yoseB [1, puc. 12.23; 7, c. 42; 10, Tabin. 4.4]:
Yr=3,96; Yr,=3,61.
OreHKa MPOYHOCTH 3y0a MIECTEPHU U KOJIeca MPOU3BOJIUTCS MO OTHOMICHUSAM
[or]i / Yr =400/3,96 =101; [oglr/ YR. =255/3,61 =171.

Tak kak OTHOIIIEHHE MEHbIIIE IS 3yObheB Kojieca, TO JadbHEUIIINM pacyeT BeJeM IO
KOJIECY .

56



KoaduruenTst:
Yp=1-B/140=1-28,10962° /140 = 0,94 [1, c. 193; 7, c. 46; 10, c. 66];

Kpp = 1,13 [1, puc. 12.18; 7, Tabm. 3.7]; Ky = 1,07 [1, Tabn. 12.5; 10, Tabm. 4.3];
Kio =[4+ (eq— 1)(n—5)]/ (4ey) =[4+ (1,75-1)(8 -5)]/ (4-1,75)= 0,89 [7, c.
47; 10, c. 66].

Pacuetnblie HanpsikeHHs U3ruda 1 3yObeB IIECTEPHH U UX OIEHKA!
op=2079-1,13-1,07-3,61-0,94-0,89/(40-1,5) = 126,53 MIla < [cF], = 255 MI]a.

BoiBo: m3rnOHasi BBIHOCIMBOCTD 3yObeB 00€CTIeUnBACTCS.
5.6. PacueT oTKpBITOM 3y0UuaToi nmepegaun

Hcxonnblie nanHbie
Tun nepenayumn — nuIMHAPUYECKAs MpsMo3yodas (puc. 5.5)
MowmenT Ha mectepHe T; = Tr = 168,1 H-m.
YrnoBas ckopocth ® = ot = 30,26 ¢
Yacrora Bpamienus n; = nr = 289 MUH .
[IepenatouHoE YUCIIO U = Uy = J,3.

Cpok ciyx0blI iepeiadyu — JIITUTETbHBIN.
Bun cmaszku 3auernyieHnin — nepruoanyecKast.

4.7.1. Kunematuueckuit pacuer (cMm. pasa. 4.4). Puc. 5.5. Cxema nepegauu

4.7.2. Matepuaibl 3y0UaThIX KOJIEC.

C yuerom pekomennpamuii [ 1, § 12.4; 10, § 3.1] Haznawaem: i mectepHu — ctaib 40X,
TepmooOpaboTka — ymyumenue, HB; = 270, ¢, = 930 Mlla, o, = 690 MIla; nis xorne-
ca — cranb 40X, TepmoobpadoTka — yiyumenue, HB, = 245, o, = 830 MlIla, o, = 540
MIlIa [7, Tabm. 3.3].

5.6.3. Jlomyckaemble HAIIPsHKEHUS U3ruoa.

bazoBrIii npenen n3ruOHON BBIHOCIUBOCTH 3yObeB [1, Tabm. 12.6; 3, tabn. 16.3; 4,
tabm. 3.9]:

OFlimbl = 1,8 HB1 =1.8-270=486 MHa,

Orlimb2 = 1,8 HBy = 1.8-245 =441 MIIa.

Koadpumment 6e3onacnoctu 1o Sg; = Sp, = 1,75 [7, Tabn. 3.9 u c. 43,.44 ].

KoaddunmenT, yauTbiBaronui ByXCTOPOHHEE MPUIIOKEHUE HATrPY3KH,
KFcl = KFcz =1 (CM. II. 553)

Koadpumment nonroseunoctu Kgp; = Kgp, =1 (em. m. 5.5.3).

Jlommyckaembie HampsikeHust uzruoa [1, ¢. (12.73); 3, c.171; 4, c. 44]:

[GF]l = O'Flimb1 KFC KFLl / SFI =486-1-1/ 1,75 =278 MHa,

[GF]zz OFlimb2 KFC KFL2 / SFZ =441-1-1/ 1,75 =252 MlI]a.
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5.6.4. Monynb 3aremieHust U3 yCIOBHs U3TUOHOM BHIHOCTUBOCTH.
Pacuetnas dhopmyna [1. ¢. (12.70); 3, ¢.(16.45)]:

T, K
m:Km3\/21—FBYF .
Z1\Vbd[GF]

[TapameTpsl, BXOs1ME B pacueTHYIO (hopMyITy:
koapdumument K, = 14 [1, c. 192; 3, c. 167]; koapdunueHT mupunsl koiec Yyg = 0,3
[1, c. 190; 3, c. 166]; ko3 dULIMEHT HEPABHOMEPHOCTH pacmpeesieHus] Harpy3ku |1,
puc.12.18; 3, tabn. 16.1; 7, Tabm. 3.7]. Ilpuaumaem Kpg = 1.28 (11 KOHCOIBHOTO
pacrojoKeHUsT 3yO0daThlX KOJIEC OTHOCUTEIBLHO OIOp, BaJibl YCTAHOBJICHBI Ha
IIAPUKOBBIX TIOIITUITHUKAX ).

VYuursiBas pekomengauud [1, c¢. 192; 3, c. 153; 7, c. 49; 10, c. 69] 3agaemcs z; = 20
(0o6bryHO 7 = 18...30). Onpenensiem z, = z; u=20-5,5 = 110. [Ipuaumaem z, = 110.

Koaddumment dopms 3yda [1, puc. 12.23; 3, puc. 16.26; 7, c. 42; 10, tabn. 4.4]:
Yr =4,09; Yg, = 3,60.

OrneHka MPOYHOCTH 3y0a MIECTEPHU U KOJIeca MO0 OTHOIICHUIO:

[GF]I /YFI =278 / 4,09 = 67,97, [GF]Z / YF2 =252 / 3,60 =170.

Tak Kak JJis MeCTepPHU OTHOIIEHUE MOJYyYUSIOCh MEHBIIIE, TO B paCU€THYIO (OpMYITy
MOJCTaBJsieM 3HAUeHUS Y§ U [Cp| JIsI IECTEPHH.
PacuetHoe 3HaUeHUE MOYJIS 3alCTLIICHUS

m:143\/ 1681-1,28 409=417 mm.

20%-0,3-278

st cunoBbix mepeaad m > 1,5 mm. ITo 'OCT 9563-60 [1, c. 162; 3, c. 150; 7, c. 36;
10, c. 62 | npuauMaeM m = 4 MMm.

5.6.5. OcHOBHBIE TE€OMETpUUECKHE pa3Mephl 3y0uaThix kojec [1, § 12.10; 7, tabm.
3.10; 10, c. 63, . 10]:

di=mz =4-20=84 mm;

d,=mz,=4-110 =440 mm;

d31:d1+2m :80+2'4=88MM;

dpo=d, +2m =440 + 2-4 = 4484 mm;

dy=d;—-2,5m =80-2,5-4=70 mm;

dp=d,—-2,5m =440 -2,5-4 =430 mm;

b, = by = ypq d; = 0,3 - 80= 24 MM, npuHEMaeM b, = 24 MM;
b;=1,12b,=1,12-24 = 26,9 MM, npuHuMaeM b; = 27 mMmM;
aw=(d; +dy)/2=(80+440)/2 =260 mm.

5.6.6. Okpy>xHast CKOPOCTh B 3aLICTUIEHUH U CTENIEHb TOYHOCTH U3TOTOBJICHHUS
V=nd;n; /60000 =mr-80-289 /60000 = 1,21 m/c.

Hasznagaem 8-10 crenens ToudocTH [1, Tadm. 12.2; 10, Tadm. 4.2].
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5.6.7. IlpoBepka BBIHOCIMBOCTU 3yObEB KOJIECA MO HAIMPSOHKEHUSM HM3rHba (CM. TI.
5.5.13).
Pacuernas dhopmyna [7 ¢. (3.22); 10, c. 65]:

OfF1— Ft KF YFI/ (bw 1’1’1) < [Gp]l.
OmnpenensieM mapamMeTpbl, BXOSIIUE B pPaCUETHYIO (OPMYITy.

OxpysxHas cuna Ft =2T, / d; =2-168,1-10° / 80 = 4202 H.
KoaddunmenTsr:

Wua= by / d;=24/80=0,3; Kpg = 1,28 (cm. 1. 5.6.4);
Kpy = 1,12 [1, Tabn. 12.5; 10, Tabmn. 4.3];
Kr = Kpp Kpy = 1,28 - 1,12 = 1,43.
Pacuetnble HanpskeHUst U3ruda Jist 3yObeB Kojleca U UX OlIeHKa
orp=4202-1,43-4,09/ (24-4) =257 Mlla < [of]; = 278 MIla.
Henorpy3ska cocrasisiet 7,6%, uto menbiue 20%. Ilopsinok pacuera cm. B 1. 5.5.12.
BbiBo: M3rnOHas BEBIHOCIMBOCTD 3yObEB 00€CTIEUNBACTCS.
5.7. IIpoekTHBINA pacyeT BaJ0B M ICKU3HAS KOMIIOHOBKA pPeIyKTOpa

[IpoekTHBIN pacyeT BaJIOB M 3CKU3HAS KOMIIOHOBKA PEAYKTOpAa IMPOU3BOAUTCS IO
pEKOMEHAAIMsAM, TaHHBIM B [6].
5.7.1. 'eomeTpudeckue mapameTpsl 3y0uaToit nepeaadn peaykropa (cm. 1. 5.5.9):
ay = 100 MM, dy; = 36,33 MM, dp = 169,67 MM, by = 45 MM, by, = 40 mm.
5.7.2. 'eomeTpudeckue mapaMmeTpbl OTKPHITOM 3yOuaToii nepenayu (cM. 1. 5.6.5):
d,; = 88 MM, by =27 mm.

5.7.3. IIpoeKTHBIN pacyeT BajoB.
— JlnaMeTphl BBIXOJHBIX KOHIIOB BaJIOB [7, ¢. (8.16); 10, Tabim. 7.1]

3
g o :3/34.64 10 _ 0 54
0.2[t,,] 0.2-20

OTOT AuameTp HeoOXOIMMO COTJIacoBaTh C IMaMETPOM Baja ABurarens d,; = 32 MM
(cM. puc. 5.2). JIns uxX COEIMHEHHUs CTaHIAPTHOW yHmpyroil MypToi pazHHMIIA MEXIY
HUMH J0JKHA ObITh He Oosiee 20%. Torma dg = 0,8 d; = 0,8-32 = 25,6 mm. Ilo HOp-
MaJbHOMY psty uucen [7, c. 161, 162; 10, tadn. 13.15] npunumaem dg = 25 mm (MUHH-
MaJbHBIA TUaMeTp noaxoasmend ynpyroit my@st [7, Tadn. 11.6 u 11.7; 10, Tadbn. K22 u

K25)).
3
g Tr _[168.1-10 3297
02[t,] V 0225

[To HOpMansHOMY psiy uncen npuHuMaeM dr = 32 M.
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— JImameTphl BaJIOB 1o momumHIKaMu (riand):
dHB:dB+Ad:25+9:34MM;
dnT:dT+Ad:32+9=41 MM.

3nauenne Ad HazHaueHo 10 [8, Tabn. 1]. DTu quamMeTpsl OKpPyTIsseM 10 OnrpKae-
IO YHCIa, KpaTHOTO 5 ( TAKOBBI BHYTPEHHHE TUAMETPHI MOAIINITHUKOB KaUCHHS).
[Tpunumaem d,;5 = 30 MM (c yueTom nuameTpa BraguH mectepHu dg = 29,58 mm);
d,r =40 mm.
— JInameTpsl BaJIOB MOJT 3yOUaThIMU KOJIECAMHU:
d3KB = dn]; +Ad’=30+2=32 MM,

d3KT: dHT+Ad, =40+ 3 =43 mMm.

3nauenne Ad’ mpuanmaem o [8, c. 5].

Tak kak d, > de = 29,58 MM, TO TIECTEpHIO BBITIOTHIEM 3a04HO ¢ BajioM. J[namerp
1OJT KOJIECOM IMPUHHUMAEM IO HOPMAJIbHOMY PSAY 4HCeN 3yObeB (CM. BbIIIE) dyr = 42
MM.

5.7.4. PacueT KOHCTPYKTHUBHBIX pa3MEpPOB 3JIEMEHTOB KOopmyca. 3eCh OnpeaelisieM
TOJIBKO TOJIIIMHY CTEHKH Kopmyca (Tak Kak peayKTop muiuHapudeckuid). [lo [7, TaOm.
10.2]

0=0.025 a, +1=0.025-100 + 1 = 3.5 mm.

Tak Kak TOJIIMHA CTEHKHU KOpIyca o pekomeHaanusam [7, tadn. 10.2] gomxkHa ObITh
HE MEHbIIIE 8 MM, TO IPUHUMAEM O = 8§ MM.

5.7.5. llpenBapuTenbHblii MOAOOP MOMIIMITHUKOB JUIS BajOB penyKTopa. XOTS B
JAHHOM BapHUaHTE KOHCTPYKLUHU PEIYyKTOPAa PEKOMEHAYETCS UCIOJIb30BaTh paguaibHO-
YIOPHBIE POJMKOMOIUINITHUKY, YUYUTIBasi HEOOMBIION CPOK CIIy>kKObl IPHUBOJA, BHIOU-
paem HanOoJsiee MPOCTHIE U ACLIEBbIE PAUAIbHBIE OJHOPSAAHBIE MIAPUKOIOJIINITHUKA
nerkout cepuu [7, Tabm. I13; 10, Tadn. K27]. IlapameTpsl NOJAMIMIHUKOB MPUBEICHBI B
Tabm. 5.1

Tabmuua 5.1 — [TapameTpsl BHIOpAHHBIX NOJIIUITHUKOB

ey (o] [T
DD

uandesl, dy,
30 Ne206 B 30x62x16 f 19,5 § 10,0
TUXOXOAHbIN 40 N2208 40 x 80 x 18 32,0 17,8

MM

5.7.6. Omnpenenenue pa3MepoOB 3JIEMEHTOB MOAIIMITHUKOBOTO y3ja BEJOMOro Baja.
[To Tabs. 2 [8] B 3aBUCHMOCTH OT HapYHOTO JUaMeTpa MOJUIMITHUKA THXOXOJHOTO Ba-
na Dr = 90 MM BpIOMpaeM TONIIMHY CTEHKU KPBIIIKU MMOAMIMIHUKA O = 6 MM U JHa-
meTp Oonta (BuHTa) ds = 8 MM. TonImuHbI (QraHna KPBILKA DOAMUIHAKA Ag, = 1,2 Oy,
=1,2:6 = 7,2 MM, BbIcOTa ro10BKH 00iTa (BUHTA) hg = 0,7 dy = 0,7-8 = 5,6 MMm.

5.7.7. Ha3znauenue cxem oceBoro (pMKCUpPOBaHUS BAJIOB peaykTopa. B munmuaapuye-
CKHX peOyKTOpax, KaK IPaBUIO, UCIIOIB3YETCS CXEMA YCTAHOBKHU IMOJIIMITHUKOB ~Bpac-
nop”’ s oboux Banos [8, § 2.7].

60



5.7.8. Bibop cniocoba cMa3Ku MOAIIAITHAKOB. Tak Kak CKOPOCTh 3aIleIJICHUS Tepe-
nauu peaykropa V = 2,54 m/c < 3 m/c, TO Ui MOAIMIUITHUKOB Ha3HaYaeM MHIWBUTYallb-
HY10 cMa3Ky [8, § 2.8]. [llupuHy MazeyaepkuBaroniux Kojen npuauMaem y = 10 M.

5.7.9. BpnosiHAEM 3CKH3HYI0 KOMIIOHOBKY penykropa Ha II9BM no cnenuanbHO
pa3zpaboranHoii nporpamme KOMP.BAS, koropass Haxonutcd B namke ~MexaHuka”
AIIEKTPOHHON OMONMMOTEKH caifta Hamiero (uimuana. JCKHU3HAsE KOMIIOHOBKA MPOEKTH-
pyeMoro peayKkropa npuBeJeHa Ha puc. 5.6.

| F' E:ﬁx o I| (
| { | O O
: o -
| -I’)sll 2 Lﬂ[li'
—BRa4_- N NS / AR

Puc. 5.6. Dcku3Hast KOMIIOHOBKA peIyKTOpa

N3 3cku3HON KOMIIOHOBKH (pHUC. 5.6) BbIOMpaeM pa3mepbl, HEOOXOAUMbIE IS pac-
yeTa BajoB: I; = 50 MM, [, = 51 mm, 15 = 52 mm (311 pa3zmepsl 0TOOpakaroTCs B OKHE Ha
BEpXHEN YacCTU SKpaHa MOHHUTOpPA, HA PUC. 5.5 3TO OKHO HE MOKAa3aHOo).

5.8. IIpoBepo4HbIil pacyeT THXOXOJHOI0 BaJIa pelyKTOpa

HUcxonHble naHHbBIE:
Bpamaronuit Moment Tt = 168,1 H-wm.
Yacrora BparieHus Bajia nt = 289 MUH .
[TapameTpbl 3y0UaThIX KOJIEC:
d; =33,33 MM, d; = 166,67 mm, d; = 80 mm, B = 8,10962°, o, = 20°;
Jluneiinsie pasmepsl: I, =51 mm, 13 =48 MM
Pa3mep |3 ymeHbIleH 1M3-3a UCIOIB30BaHUS BPE3HBIX KPBIIIECK
MOAIIMITHUKOB BMECTO (DJIAHIICBBIX.
Bua nocaaku 3y0uaThIX KoJieC Ha BaJl — C HATATOM.
XapakTep Harpy3Ku — C TOJTYKaMH.

5.8.1. Marepuan Basia — ctanb 45, TepmooOpaboTka — HopMmaym3anus, HB = 190,
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o, =570 MlIla, o, =290 Mlla [7, Tabmn. 3.3].

5.8.2. JlmameTphl y4yacTKOB Bajia: BbixogHoro koHmna d = 30 mm, nand d, = 40 mm,
o 3yodarsiM KojiecoM d, =42 Mm (em. 1. 5.7.3).

5.8.3. IIpoBepouHbIii pacueT Baja Ha CTaTUYECKYI0 MPOYHOCTH [1, § 16.3; 3, c. 236].

Pacuetnyro cxemy Baina (puc. 5.6) cocraBisieM MO0 KUHEMAaTUYECKOW cXeMe MPUBOJIa
(puc. 5,2) c¢ yuerom pekomennamuii [1, § 16.3; 3, § 22.2; 10, § 6.3, 8.1].

— Cuel, pewicTByromue Ha Bax [1, § 12.3; 3, c. 161, 162; 7, § 8.1; 10, tabn. 6.1,
6.2]:

Cuuibl, AEMCTBYIOIIKE HA KOJIECO:

Fp,=2079 H (cm. 1. 5.5.12);
F, = Fy tgay, / cosp = 2079 tg20° /0,99 = 764 H;
F. = Fp tg = 2079 tg8,10962°= 296 H.
Cuiibl, IEUCTBYIOIIME HA MIECTEPHIO:
Fs=4202 H (cMm. 1. 5.6.7);
Fi; = Fatga, = 4202 tg20° = 1529 H;

— Onopuele peakuuu (puc. 5.7):
B IJIOCKOCTU X0Z (TOPU30HTAIBLHOM):

2Mp =Rp 2+ Fpol, —F 13 =0;

Rax=F 3 l3—-Fuly)/2l,=(4202-48 —2079-51)/(2-51) =938 H;

2Mup=—Fg (I13+21,) +Rg 2, —Fpp 1, =0;

Rp, = [Fis (I3 +21y) + Fyo 1] / 21, = [4202 (48 + 2-51) + 2079 517/ 2:51 = 7219 H.

[Iposepka:
2F=—Rax—Fpo + Rgy = F3 = 0;

—938 2079 + 7219 -4202=0; 0= 0.

B IJIOCKOCTU YOZ (BEPTUKAIBHOM ):
2Mp =—Ryp2b+Fyb—Fpdy/2+F35=0;
Rayy=Fnb-Fpdy/2+Fsly)/2L=

=(764-51-296-166,67/2+ 1529-48)/(2:51) = 860 H;
2Mp=Fs(l3+2L) —Rpy 2L, —Fpn L —Fpp dy /2 =0;
Rpy = [Fis(l3 +21) = Fo b = Fan dy / 2]/ 21, =

=[1529 (48 +2:51) - 764-51 —296- 166,67 / 2]/ (2-51) = 1625 H.
IIposepka:
2F, =Ry —Fpn—Rpy + F3=0;

860 — 764 — 1625 + 1529 = 0;
0=0.
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Puc. 5.7. PacueTHas cxema Bajia

H-wm.

— IlocTpoeHue smop HM3rudarInX U
KPYTSIINX MOMEHTOB.

N3rubaromiie MOMEHTHI B IJIOCKOCTH
X0Z (TOPU30HTAIBHOM):

Mys = 0; Myc = — Ry L=
=_-938-51-10° =— 48,84 H m;
Myp=—Fy l3=—4202-48:10" =
=—201,70 H ™M; M,p = 0.
H3rubaromye MOMEHTBI B INIOCKOCTH
yo0zZ (BEepTUKAJIbHOMN):
Ma = 0; Myc = Ray L=
=86051-10° =43,86 H-m;
MXC, = MXC + Fazd2/2= 43,86 +
+ (296 166,67 / 2)-10° = 68,53
H-wm;
Mg =F;3 5= 1529-48-10" =
=73,39 H-Mm; M,p =0.
KpyTsire MOMEHTHI:

Mpac = 0;
MKpCD = th d2/2: TT = 168,1

— CYMMapHBIe I/I3FI/I6aIOIlII/IC MOMCHTHI B OITACHBIX CCUCHUAX!

M, = \/Mic + M2, =+/(-48,84)> + 68,537 =84,15 H - m;

M, = M2, + M2, =4/(-201,70)* +73,39* =214,64 H-m.

Tak kak M5 > M,,c, TO pacyer BeJiem 110 ceyeHuto B.

— DKBUBAJIEHTHBIM MOMEHT B C€UEeHUHU B

M, = M2 + M2, =/216,647 +168,1° =274,21 H-wm.

— DKBUBAJIEHTHBIE HaIIPSKCHUA U UX OLICHKA!
G = Mo / Wi < [O4];
Wg=nd, /32=m40"/32=6283 mm’;
G = 274,21-10° / 6283 = 43,6 MIla < [6,] = 50 MIIa [8, c. 33, . 3.7].

BI)IBOI[: CTaTHUYCCKasd IIPOYHOCTD BaJia oOecrnieunBaeTcs.

5.8.4. IIpoBepoUHbIi pacyeT Bajia Ha BLIHOCIUBOCT.
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Puc. 5.8. Dcku3 THXOXOHOTO Bajia peyKTopa

Pacuetnwie hopmymst [1, ¢.(16.13)-(16.15); 3, ¢.(10.19)-(10.22); 7,d. (8.17)-(8.19);
10, § 11.3]:

S S
S=——"~— Z[S];
\s2 +s?
g — Y. ;
(o) Kc +
- I
Kde Ya GYm
s. = < ¢, .
: + 11
Kde (1)21 t®m

[Ipenenbl BBIHOCIMBOCTH MaTepuraia Baia (cM. 1. 4.8.1):

c.1=0430,=0,43-570 = 245 MlI]a;
11,=0,58 o1 =0,58-245 = 142 MI]a.

XapakTtep M3MEHEHHUs HalpsHKeHUH (LMKIbI): B MPUBOJE JICHTOYHOIO KOHBeiepa
HampsDKeHUs M3ruba B CEUYEHMSIX Bajla MEHSIOTCA MO CHUMMETPUYHOMY LUKy, a
HaIPsDKEHUS] KPYUYEHUS — [0 OTHYJIEBOMY LIUKITY.

— Ceuenne C — C (puc. 5.9).

b — XapakTepuCTUKAa CEUEHUS: CEYEHHE HArpy>KEeHO W3-
—= = ruOaroUM W KPYTSIUM MOMEHAMH, KOHIICHTPATOPOM
HaIIpSDKEHUM SIBIIAETCS IINOHOYHBIA ma3. Pasmepsr ce-
yeHus: d,, = 42 MM, b = 12 mm, t; = 5,0mMm [7, Tabm. 8.9;
10, Tabn. K42].

MakcumalbHbI M3rHOAOMMA U KPYTAUIMIA MOMEH-
Thl, AercTByromue B ceueHuu C - C: M,c = 84,15 H-wm,
Mipc = 168,1 H-m. (em. m. 5.8.3).

@%

Puc. 5.9. Ceuenne C - C
MowmenTsl conpoTuBieHus ceuenus [1, ¢. (16.21),
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(16.24); 7, Tabn. 8.5; 10, Tabn. 11.1]:
13THOY Wierro = T Ay / 32 = bty (dye — t1)> /(2 dy) =
=n42°/32-12-5 (42— 5) /(2-42) = 6296 Mm;
KPYIEHHIO Wierro = T Ay / 16 — bty (dye — t1)* /(2 dy) =
=md42/16—12-5(42—5)*/(2-42) = 13569 mm".
AMI‘[JII/ITyI[a " CPCAHCC HAIIPAKCHUC UKIIA IIPU n3ruoe:
Gu=Muc ! Wyero = 84,15-10° / 6296 = 13,4 MIla; 6,, = 0.

KoaduruenTst:
Ks=1,6 [7, Tabn. 8.5; 10, Tabmn. 11.2]; Ky(es) = 0,844 [7, Tabn. 8.8; 10, Tabdn. 11.3];
Ky (B) =1 (Ban 6€3 mOBEpXHOCTHOTO YIPOUYHEHHUS); Yy = —

KoaddummenT 3anaca ycTamoCcTHON MPOYHOCTH 10 U3THOY

se =245/(1,6-1-13,4/0,844) = 9,64.

AMIUIHTYAA U CpeHEee HAMPSHKEHUE UKJIIA PU KPYUECHUH

Te = Tm = Mipc / (2 Wigerro) = 168,1 - 10°/ (2-13569) = 6,19 MITa.
KoaddunmenTs! (pekoMeHaIiuu CM. BBIIIE):

K. = 1,5; Kq(&:) = 0,724; K(B) = 1; y- = 0,1.
KoadduimenT 3anaca ycranocTHOM NPOYHOCTH IO KPYUEHHUIO
s.=142/[1,5-6,19/(0,714-1) + 0,1-6,19] = 10,42.
OO6mmit ko3 durmeHT 3amnaca
9,64-10,42

= e ii0ar =7,08>[s]=2,5 [7, c. 162]

BBIBO,Z[: BBIHOCJIMBOCTH M KE€CTKOCTh Baja B ceueHun C — C oOecrnieunBaeTcs.

— Ceuenne B — B (puc 5.10).

XapakTepUCTUKA CEUCHHS: CEUCHUE HATPYKEHO M3THOAIOIINM U KPYTSAIIUM MOMEH-
TaMH, KOHLIECHTPATOPOM HAMPAILPKEHUHN SBIISIETCA MOCAAKa MOAIIMITHUKA HA BaJl C HATS-
rom. Pazmep ceuenust: d; = 40 mm.

MakcuManbHBIM M3rH0AIOMKUN U KPYTSIIHUNA MOMEH-
ThI, JEWCTBYIOIINE B CCUCHUU:

M, =214,64 H-M, M, = 168,1 H-Mm(cM. 1. 5.8.3).

MOMEHTBI COPOTUBIICHUS CEUCHHUS:

U3TUOY Wierro = T d’/32=n40%/32=6283 MM3;
KPYICHHUIO W yerro = T d’/16=140°/16 =12566 mv’.

AMIUIMTY]Ia U CpeJIHEEe HAIIPSHKEHUE IUKIIA TIPU U3-
Puc. 5.10. Ceuenne B - B ruGe:

Ga=Mys / Wiero = 214,64 -10° / 6283 = 34,16 MIla; G,
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KoadduruenTst:

Ko/ Ky(es) = 2,7 [7, Tabn. 8.7; 10, Tabdn. 11.2], Tak KaK JaBJICHUE HAIIPECCOBKHU JIJIs
noamunuukoB MeHbiie 20 Mlla, To BeiOpanHoe TabiuyHOE 3HaYeHUEe Kod(duimenta
ymenbiaem Ha 10% [7, mpumeu. 2 k Tabi. 8.7], K/ Ky(es) = 0,9-2,7=2,43; Kv(B) =1
(BaJs1 6€3 MOBEPXHOCTHOI'O YIPOYHEHUSA); Yo=—

KoaddummenT 3anmaca ycTamocTHONW MPOYHOCTH IO U3TUOY

se =245/(2,43-34,16) =2,95.
AMIUIUTY1a U CpeiHee HANpsHKEHUE UKIIA IPU KPy4YeHUH
Te=Tm = Migpn / (2 Wierro) = 168,1-10° / (2 - 12566) = 6,69 MITa.
KoaduimenTs! (pekoMeHIaMK CM. BBILIE):
K./ Ku(e:) = 0,6 K/ Ky(es) + 0,4 =0,6-2,43 +0,4 = 1,86 [7, npumeu. 1 k Tabiu. 8.7;
10, Tabn. 11.2]; Ky(B) = 1; y. =0,1.

KoadduimenT 3anaca ycranocTHOM NPOYHOCTH IO KPYUEHUIO

s.=142/(1,86-6,69 + 0,1 -6,69) = 10,83.
OO6mmit ko3 durmeHT 3amnaca

. 2,95-10,83
J2,95% +10,83

=285>[s]=2,5 [7, c. 162]

BEIBO: BEIHOCIIMBOCTE M JKECTKOCTE Basia B ceueHnu B — B oOecrieunBaercs.

— Ceuenne D — D (puc. 5.11).
b _ XapaKTEpUCTUKA CEUCHHUS: CEYCHUE HArpyKeHO

- TOJIb-KO  KPYTSIIMM  MOMEHTOM, KOHIIEHTPAaTOPOM
HalpsDKEHUM  SBJSIETCA  IUIMOHOYHBIM 1a3. Pa3mepsl
ceueHnsa: d=32mm, b =10 mm, t; = 5,0 mm [7, Tabm. 8.9;
10, Tabm. K42].

MaxkcuMmanbHbIN KPYTAIIANA MOMEHT, IEMCTBYOIIUNA
B ceueHnH, Mpp = 168,1 H-M (cm. m. 5.8.3).

MoOMEHT CONPOTUBIICHUSI CEUCHUS KPYUEHUIO (IL.
484.1)

Wero=nd’ /16 =b t; (d—t;,)* /(2 d) =

=132°/16-10-5 (32 -5)* /(2-32) = 5865 mm".

AMIIIUTYJIa ¥ CpEJIHEE HANPSXKEHUE LIUKJIIA

To =T = Mype / (2 Wierso) = 168,1-10° / (2 - 5865) = 14,33 MITa.

>

Puc. 5.11. Ceuenne D — D

Koaddutmentst (cm. ceuenne C — C):
K‘E = 1959 Kd(g‘t) = 09729 KV(B) - 17 ‘*|]‘E = 091

KoadpunmenT 3amaca
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s=s,=142/(1,5-14,33/0,72+ 0,1 -14,33) = 4,54 > [s] = 2,5.

BBIBO,Z[: BBIHOCJIMBOCTH M KE€CTKOCTh Baja B ceueHuu D — D oOecnieunBaeTcs.

5.9. IIpoBepoyHbIii pacueT NOAIMITHAKOB Ka4YeHUs THXOXO0JTHOT0 BAJIa
Ha 10JIT0OBEYHOCThH

HcxonHbie naHHbIC

OmnopHble peakiun: Ry, =938 H, Ry, = 860 H, Fr2
Rpx = 7219 H, Rg, = 1625 H. Al'

OceBas cuna, neiictBytoias Ha Bai Fa = 296 H. N

YacroTa BpalleHus Bana n = 289 Mun . 2

Huametp nandst Bana d,, = 40 mm.

Paboyas Temneparypa t < 60°C. Puc. 5.12. PacueTHas cxema

XapakTep Harpy3ku — € TOJTYKAMHU.

Pexomenayemas gonroseddocTs [Ly] =300 Lr neyte,, = 300-1:1:6,5 = 1950 .

lFrl
Fa
o—— B
P
1

5.9.1. PagnanbHble HArpy3Ku, JEHCTBYIONIME HA TTOAIINITHUKY:

Ry =4R:, +R}, =V/72197 +1625” =7399 H;

Frl
F,=R, =R} +R% =938 +860 =
, =R, =,JR, +R% =938 +860> =1272 H.

5.9.2.Ha TMXOXOAHOM Baly peayKTopa ycTaHoBiIeHbI noammnHuku Ne 208H, mis
koTophiXx dxDxT=40x80x 18 mm, C = 32000 H, Co = 17800 H.
5.9.3. DkBUBaJICHTHAs AUHAMUYECKasl Harpy3Ka.
Pacuernas dopmyna [1, c. 315; 3, ¢.(23.26); 7 c. 212; 10, Tadxa. 9.1]:
P=(XVF.+YF,KK.

— Koadpdumuenter: V=1 [1, c. 316; 3, c. 269; 7, c. 212; 10, Tabn. 9.1]; Ks= 1,3 [3,
T1abm. 23.4; 7, Tabm. 9.19; 10, Tadn. 9.4]; K, =1 (tak kak t < 100°C).
— OceBbIe CHITBI, ICHCTBYIONINE HA TIOIITUITHUKH
F,.=F,=296 H; F,,=0.

— KoaddunmeHnTsl oceBOro HarpyXeHusi € ¥ 0CeBOi Harpy3ku Y BbIOupaeMm 1o [3,
tabm. 23.3; 7, Tabm. 9.18; 10, Tabdm. 9.2] B 3aBUCHMOCTH OT OTHOIIICHHS:
F,/Cy=296/17800=0.017.
[Tpuaumaem e = 0,196, Y = 2,23.
— Koadgdunmentsr X u Y HazHayaem no otHomeHusMm Fa / (VFr) u koapdunuenty e
[3, Taba. 22.3; 7, Taba. 9.18; 10, Ta6a. 9.1]:

F.i/(VF,)=296/(1-7399)=0,04 <e=0,196,
cienoBarenpHo, X; =1, Y, =0;
Fo/(VFp)=0/(1-1272)=0<e=0,196,

cienoBareibHO, X, =1, Y, =0.
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— DKBUBAJICHTHBIE TUHAMUYECKHUE HArPy3KU:
Pi=(1-1-7399+0-296)-1,3-1=9619 H;
P,=(1-1-1272+0-0)-1,3-1=1654 H.

bonee HarpyxeHHoM siBisiercs onopa 1.

5.9.4. PacueTHass AOATOBEYHOCTH MOAMMITHUKA omopbl 1 mpu o = 3 [1, ¢. 315, ¢.
(18.3); 7, ¢. 211, . (9.2); 10, c. 140]

Ly = (C/P))*[10°/ (60 n)] = (32000 / 9619)° [10° / (60 - 289)] = 2123 u.
Ly =2123 > [Ly] = 1950 /

BI)IBOI[: BI)I6paHHI>Ie IIOAIIMUITHHUKH 110 JOJITOBCYHOCTH ITOAXOI.

5.10. PacyeT MINMOHOYHBIX COeIMHEHUI TUXOXOHOT0 Bajia pelyKTOpa

HUcxonable nanHbIe
Bpamaronuit Moment Ha Baity T = 168,1 H - m.
XapakTep Harpy3ku — € TOJTYKAMHU.

5.10.1. TTon6op u pacueT MIMOHOYHOTO COSTUHEHUS TTOT 3y0UaThIM KOJIECOM.

Huametp Bajna noj 3y04atsiM KosecoM d,, = 42 mm (cMm. 1., 5.7.3), AJIMHA CTYTHUIIBI
3ybuaroro koneca L., = (1,2...1,5) dy = (1,2...1,5) 42 mm = 50...63 mm. [Ipunumaem
L. =54 Mm

ITo muamerpy Bama u3 I'OCT 23360-78 [7, tabn. 8.9; 10, Tabn. K42] BeiOupaem
HITOHKY MpU3MaTHIeCKyto ¢ b x h=12x8mmMm, t; = 5,0 mm, t, = 3,3 MMm.

Jmuna mmonku 1 = L, — 5...10 MM = 54 — 10 = 44 mm. [To T'OCT 23360-78 npunu-
MaeM | = 45m.

Hanpsixkenust cmsitust u ux ouenka [1, § 8.1; 3, § 27.2; 7 § 8.4; 10§ 11.1]. Pacuetrnas
dopmymna [1, ¢. (8.1); 3, . (27.13); 7, ¢. (8.22); 10, c. 265]:

O =2 T/ (dy K 1) < [Oenls
rneK=h-t;,=8-5=3wmm, |,=1-b=45-12=33 mm, [c.y] = 100...150 MITa.
Gew =2-168,1-10° / (42-3-33) = 80,8 MIla < [G.,] = 100 MIIa.
BrIBO: MPOYHOCTH MIMTOHOYHOT'O COSTMHEHHUS 00€CTICYMBACTCS.

5.10.2. ITogGop 1 pacyeT MIMOHOYHOT'O COSTMHEHMS Ha BRIXOJIHOM KOHIIE BaJa.

Huametp Basia d = 32 MM (cM. 11., 5.7.3), nnuHa ctynuisl mectepuu Lo, = (1,2...1,5)
d=(1,2...1,5) 32 mm = 38,4...48 mm. [Ipuaumaem L., = 40 mm.

ITo muamerpy Banma u3 'OCT 23360-78 [7, Tabn. 8.9; 10, tabn. K42] BeiOupaem
npu3MaTUyYecKyro mMmoHKy cbx h=10x 8 MM, t; =5 mm, t, = 3,3 MMm.

Jmna mmonku 1 =1, — 5...10 mm = 40 — 5= 35 mm. [To 'OCT 23360-78 npunumaem
1=32 mm.

HaprDKeHI/IH CMITHA U UX OLICHKA.
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K=h-t;,=8-5=3mm,1,=1-b=35-10=25 MM, [Gey] = 100...150 MITa;
Gew=2-168,1-10°/ (32-3-25) = 140,1 MITa < [G.,] = 150 MITa.

BriBoa: IMPOYHOCTH IITOHOYHOI'0 COCANHCHMA oOecrieunBaeTCs.

5.11. IToxoop ynpyroi mydrsl mo I'OCTy

Ncxonubie nanHble
Tun MmydTsl — moctosiHHas ynpyras (puc. 5.13).
JlnameTpbl COEqUHSIEMBIX BAJIOB d, =32 mm, d; =25 mm.
Bpamaromuit MomeHT Ha Basty T = 35,349 H - m.
YacToTa BpaleHus BaoB n = 1445 mun .

XapakTep Harpy3Ku — € TOJTYKaMHU.

5.11.1. Ilo nmamerpam coeauHsieMbix BasioB d; u d; ¢ yaerom MomeHTa T ¥ 9acTOTHI
BparmieHus n 1o [7, tabn. 11.7; 10, ta6n. K25] Beioupaem mydry.
Mydra ynpyras ¢ Topoobpasnoit obomoukoit 125-32.1-25.1 T'OCT 20884-93.
[TapameTps! BEIOpaHHON MY(THI:
HOMUHAJIbHBIA MOMEHT [T] = 125 H- m;
MaKCHUMaJIbHas YaCTOTA BPAIICHUS Ny, = 2460 MUH _1;
JIMAMETPHI coemuHseMbIX BanoB d = 25...36Mm.
5.11.2. IIpoBepsieM My Ty MO BpaIllalOIIeMy MOMEHTY:
T,=kT<[T],
rae k=1,4 [7, Tabn. 11.3; 10, Ta6a. 10.26];
T,=1,4-35349=495H-m<[T] =125 H-m.
BriBoa: BeiOpanHas My(pTa mo MOMEHTY TOIXOIUT.
5.11.3. TlpoBepsieM My Ty 1O 4YaCTOTE BPAIICHHUS:
n= 1445 Mua ' < [Nae] = 2460 mun".

BriBoa: BeiOpanHas MyTa 1o yacToTe BpalleHUs MOIXOIMNT.

Pasmepsl, Mm

[10, Tabn. K25]:

d=32;d,=25;

J 1=60; 1, = 44;
L=170; D =180,

| $ B =45; C =48;

D() = 90,

D, =135;D,=108;

der = 50; dgpy = 30.

Puc. 5.13. Mydra ynpyras ¢ TopooOpa3HOil 000I09KOMI
125-32.1-25.1 TOCT 20884-93

69



BUBJINOTPA®UYECKUI CIIUCOK

1. I'yzenkos, IL.I". Jleranu mamus: YueOuuk juis By3oB / [L.I. I'y3enkoB. — 4-e u3n.,
uctp. — M.: Beiciias mkona, 1986. — 359 c.

2. UanoB, M.H. [letanu mamuH: Y4eOHUK AJIsi MalIMHOCTP. cmerl. By3oB. / M.H
NBaHoB, B.A. ®uHoreHoB. — 9-¢ u3a., ucnp.. — M.: Beicur. mk., 2005. — 408 c.

3. HocuneBnu I'. b., Ctporanos I'. b., Macnos I'. C. IlpukianHas MexaHHKa:
VYyueonuk nmns By3os/ Iloxg pea. I b. MocuneBuua. — M.: Boeicmias mkona, 1989. —
351 c.

4. 3atnernunoB, P.U. Mexanuka: Yue06. nocobue k 1adopatopHbiM padoram. / P..
3aitnernunoB, O.B Kanunun — Yensounck: Mz, FOYpl'Y, 2003. — 38 c.

5. 3aiinernunoB, P.U. Ilpuknagnas mexanuka: xKoHCHeKT jekuuit. / P.U. 3aliner-
nunoB, O.H. [lykanos, C.B. IlnotHukoBa. — Yensounck: M3garensckuii nuentp IOYp-
'y, 2010.-4.2.-68c.

6. 3aitneTauHoB, P.U. Ilpuknagnas mexanuka: Yue6. [locobue Kk KypcoBOMY MPOEK-
ty. / P.W. 3aitnernunoB. — Yensounck: M3a. IOYpl'Y, 2002. — 25 c.

7. KypcoBoe mpoeKkTHUpoOBaHUE JieTajell MaluH: Y4eOHoe mocoOue A ydauuxcs
MalIMHOCTPOUT. crell. TexHukyMoB/ C. A. YUepnasckuii, K. H. bokos, 1. M. Uepuun u
np. — M.: MammnocTtpoenue, 2005. — 416 c.

8. IlpukiiagHas MexaHuka: padodas TETpaJb K NPAaKTUUYECKUM 3aHATUSAM (JIEKTPOH-
Has Bepcusi). — 3-e uzj., nepepad. u gom. / coct. P.U. 3aitnernunos, O.B. Kanunun; nox
pen. b.A. Jlonatuna. — 3natoyct: FOYpI'Y, caiit dunuana B r. 3naroycte, 2005. — 44 c.

9. CTO IOYpI'Y 04-2008 Crangapt opranuzauuu. KypcoBoe u JUIIIIOMHOE ITPOEK-
Tu-poBanue. O0mue TpeboBaHus K cojaepkanuio u opopmienuro / cocraputenu: T.U.
[TapyOouas, H.B. Cripeliukosa, B.W. I'y3zees, JI.B. BunokypoBa. — Uensounck: U3n-
Bo IOVYpI'Y, 2008. — 56 c.

10. [eitnb6auT A. E. KypcoBoe npoexktupoBaHue AeTajneil MaluH: Y4eOHoe Moco-
oue. — 2-e u3 M., nepepad. u gon. — Kanununrpaa: SAurapHselii ckaz, 2002. — 454 c.

11. Hykanos, O.H. I[lpuknagnas Mexanuka: koHcnekT jekuui. / O.H. LlykaHoB,
P.U. 3aitnernunoB — Yensounck: M3, FOYpl'Y, 2008. - Y. 1. -84 ¢

70



HHPUJIOKEHUSA

[Ipunoxenue 1
Oo6pazen opopmiieHHs: 00JI0KKH MOSICHUTEIbHON 3alIMCKU KYPCOBOI'O IIPOEKTa

Munucrepcero 00pasoBanuio 1 Hayku PO
®uman ®I'6OY BIIO
= "HOxHo-Y panbckuit rocynapcrBenHsli ynusepeurer" (HAY)
é B I. 37aTOyCTE
w DakyabTeT MAIIMHOCTPOUTENBHBIN
— Kadenpa texundeckoil MeXxaHUKH
[IpuBoJ NTEHTOYHOTO KOHBEHEpa
[TOSAACHUTEJIbHAA 3AIINCKA
K KYPCOBOMY IIPOEKTY
no gucuuniaune "lpuknagnas MexaHukas"
IOVpl'Y-140604.474 113 KII
~
™
HopmokonTpoep PykoBoautens N
WNBanos B. C. Jaitnernnnos P.1.
u_n 20_F " " 20_F
ABTOp npoekTa
cryznent rpymmsl 3/1-245
Anexkcee M. T
" " ZO_F
[Ipoext 3amuuieH
C OLIEHKOH
] n ZO_F
3naroycr 2012
20 5
210
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O6pa3zer 2 mrcTa MOSICHUTEIHLHOM 3aIMUCKN

[Ipunoxenue 2

(OCHOBHaH HaJIINCh (bOpMLI 2 IJI1 ICPBLIX JIMCTOB JOKYMCHTOB U aHHOTaHI/I}I)

15

15

20

~ -

AHHOTAILMS

)AnekceeB M. I'. [IpuBox 1€HTOYHOTO KOHBEHEpa. — 37aTOYCT:
Owuman "IOYpl'Y" Br. 3natoycre, 2012, 46 ¢. 15 umn.

bubnuorpadguueckuii CIMCOK — 7 HANMCHOBAHMI.
1,5 nucra ueprexeit ¢. Al.

B pabore BbINOJIHEH MPOEKT MPHUBO/IA ICHTOYHOTO KOHBEHEpa, coc-
TOSIIIETO M3 AJIEKTPOJIBUTATENS, YIPYrol My(Thbl, KOHUYECKOTO OJTHO-
CTYIIEHYATOI0 PEIYKTOPa, OTKPHITON LIMIMHIPUUYECKOMN 3y0UaTol mepe-
Jayd ¥ npuBoJHOro 6apabana. [Tpu mpoexTupoBaHUM MOAOOpPaAH 3JICK-
TPOJBUIATENb, BHIIIOJIHEHBI PAacyeThl 3yOUaToi nepeaayuu, BajoB, MO/I-
IIMITHUKOB, IIITIOHOYHBIX COECJUHEHUHN PEIyKTOpa U OTKPHITOU 3yOua-
TOW mepeaauu, nogodpana cranpaprtHas ynpyras mydra. B rpaduuec-
KOU 4acTH MpoeKTa pa3paboTaHbl YePTEKHU OOIIETo BUIA PEIyKTOPa, pa-
0oune YepTekH LUIMHAPHUUECKOTO KOJIeca U BEJIOMOTO Bajia PeayKTopa

23 15

10
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[Ipunoxenue 3

OCHOBHBIC HAJIMUCH JIJI1 BTOPBIX U MOCISTYIONIINX JTUCTOB
TEKCTOBBIX JIOKYMEHTOB M crieliupuKarmit

ey
-24543790000 113 =
vk Tucr NV dorm | Togn Viamd o0
7110 23 15 |10 10
B = 185 —
OcnoBnas Haanuchk ¢popmel 2a o 'OCT 2. 104*’—68
o~ | Vicm
2 F-24543790000 13 I
120 10

Homnyckaemas ¢popma ocHoBHOM Haganucu o CTO IOYpI'Y 04-2008 [9]

[Ipunoxenue 4
®parMeHT 00J0KKH pacyeTHO-Tpaduueckoi paboThI

(Bepxnsas wacms 3anonusemcs no oopasyy npunodic. 1)

PACYHETHO-I'PA®OUYECKAS PABOTA

no kKypcy “TlpuknagHas MexaHuka”

H33-273.4379.0.0 PT'P

Crynent AnekceeB M. T'.
«_ » 2012r.
[Ipenonasarenb 3alinetauHoB P.1
«_» 2012 1.
3maroyct 2012
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[Ipunoxenue 5
KonTponbHbIl cuet nepeaauu peaykropa Ha [I9BM

st sk sk ok s sk s sk s sk sk s sk s sk s sk sk sk sk s sk s sk s sk sk s sk s sk sl sk sk sk sk sk sk sk skeosk sk sk sk kock

PE3VJIbTATHI PACUETA TIEPEJAUU PEAYKTOPA
sk ke sk sk s sk st sk s sk sk sk sk sk sk st sk s sk st sk sk s st sk sk sk sk sk sk sk s sk sie sk sk sk ke sk sk sk sk sk sk skeosieosk sk skok

Tun=1 GM=2 Ka=430 T2(Hm)=168.1 T1(Hm)=34.66
u=35 psiba=.4 KHB=1.05 KHv=1.02 [SigmaH]=610
m= 1.5 z1=2272=110 betta=8.109617 cos(b)=.99
d1=33.33 d2=166.67 bl=44 b2=40
awcr= 100 awpacu= 93.39
553.74 153.20 135.59

[Tpunoxenue 6
KoHTposnbHBI cueT OTKpbITOM 3yOuaroit nepenayn Ha [I9BM
sk sk sk skoskeoskoskoskososkoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskososkoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskosko ko sk skoskok
PE3YJIbTATBI PACUETA OTKPBITON 3YBUYATOM ITEPEJIAUN
sk sk sk sk skeoskoskoskoseoskoskososkoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskoskososkoskoskoskoskoskoskososkoskoskoskoskosko sk skoskosko koo skosko sk skoskok
u=15.5 T1=168.1 Tun=2 Km= 14
psibd=.3 KFB=1.28 KFv=1.04 KFa=1
[sigmaF]1=278 [sigmaF]2= 252
z1=20 z2=110 betta=0 CreneHp TOYHOCTHU- &
d1=80 d2=440 bl=26.4 b2=24
m=4 mpacu=4.18  Ft=4202.5
zvl=20 zv2=110 YF1=4.13 YF2=3.59
of=.86 epsbetta=0 Tun nogmunuukoB Tn= 1
239.80 208.45
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[Ipunoxenue 7
KoHTpoabHBIN cYET OMOPHBIX peakiuii Begomoro Bana Ha [[9BM

sk sk sl sk sfe sk s ske sk st sk sie sk sk sk st sk sk st sk sk sk sk sk sie sk sk st sk sie sk st sk sk sk sfeoske sk sk sfe st skeoske sk skeoskeoske sk sk steoskeske sk sk
OITOPHBIE PEAKIIMN BEJIOMOI'O BAJIA PEJJYKTOPA (B H)

sk sk sk sk sk sk sk ske sk sk sk sie sk sk st sk sk sfe st sk sk sk sfe sk sk ske sk st sk sk ske sk sk st sk sk st sk sk sk ste sk st sk sk steoskeoske sk steskeosieoske skeoskoskosk
RCx=-937.9117 RCy= 859.6945 RC=1272.302
RDx=7218.912 RDy=-1624.694 RD=7399.481

CUWJIbIL, AEMCTBVYIOIIWE HA BAJI (B H):

Ft2=-2079 Fr2=-764  Fa2=296
Ft3=-4202 Fr3=1529 Fa3=0

JIMHEWHBIE PASMEPHI (B MM):
=102 =51 11=48

IIpunoxenue 8
KOHTpOonbHBIN CUET TONTOBEYHOCTH MOAIIMITHUKOB BeOMOTro Basia Ha [IDBM

sk sk s sk s sk s sk sk sk sk s sk s sk sk sk sk s sk s sk s sk sk sk sk s sk sk ook sk sk sk kosk skok

PE3VIJIBTATBI PACUETA ITOAIIMITHNKA

sk sk s sk s sk s sk sk sk sk s sk s sk sk sk sk s sk s sk s sk sk sk sk s sk sk ok sk sk sk kosk skok

HOMEP TTOIIMITHUKA N208
PACYETHASI JOJITOBEYHOCTD LH= 2123.299
MTOAIIMITHYUK 10 IOJATOBEYHOCTH MOIXOAUT

C=32000 CO=17800 FA/CO=1.662921E-02 E=.196
FA1=0 B1=0 FA2=296 B2=.0400054

XI1=1 YI=0 X2=1 Y2=0

P1=1653.6 P2=9618.699

LHD= 1950 N=289 FR1=1272 FR2=7399

V=1 KB=13 KT=1
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[Ipunoxenue 9
O0pazen yepTexa 00LIET0 BUAA OAHOCTYIIEHYATOrO MIMHIPUUECKOTO PELYKTOpa
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7 A 9 5 1720 ozms 355 23 52
‘ 244

|-—
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o
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[Tpunoxenue 10

Crnenudukanus yepreka 0011ero Buaa 0JHOCTYIIEHIaTOTO
AJTUHIPUIECKOTO PEeIyKTOpa

Sle| & N /Jpume-
HEE O003Haqerue Haurerobarue S ngUE,
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<
S Lokyrermayus
§
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5 51A33-27343792005 Ban-wecmepHs /
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Oxonuanue npui. 10

JHE s | /pume-
§ R[S O003HaqeHue Haumerobarue S L/g/-/ue
Lmandapmmsie U30emug
20 Mawema 11-30 x 52-1 [OCT 8752-79) 7
27 Masxema 17-40 x 60-1 [OCT 8752-79) 7
7 [lodwunmuk 208 TOCT 8338-75| 2
23 [lodwunsuk 306 TOCT 8338-75) 2
26 Bumm M5-60 x1068079 [0CT 191-80) 4
Buwm [OCT 17738-84
27 MID-6qg x 2568079 | 2
28 MID-6q x 4068029 | 2
29 MIZ-6g x 4568079 | 6
0 Burm M5-6g x 2048 [0CT 176 75-80 4
% Uaoa 10CT 6402-70
§ 37 1065/.079 Z
= 373 1265/.029 6
s
5 Unowka TOCT 23360-78
g 75 8x 7/ x28 7
< 36 10x 8 x 36 7
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S
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N
S
% e
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[Tpunoxenue 11
Obpazen pabouero yeprexa HUIMHIPUUECKOro 3youaToro kojueca ¢ d, > 200 MM
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IIpunoxenue

O6pa3zern pabouero yepTexa TUXOXOAHOTO Bajia MUIUHIPUYECKOTO PEIyKTOpa
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