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ITPOT'PAMMA JUCHUIIJIMHBI «IIPUKJTATHAS MEXAHHUKA»
Paznen «IETAJIM MAILIMH U OCHOBbBI

KOHCTPYUPOBAHMUS»
BBenenue
Kparkne  cBegeHns  u3  WCTOPMHM  MAlIMHOCTpoeHus.  Pomb

MAaIIUHOCTPOCHUA B MCXAHU3AlIUKU TSOKCIIBIX HW  TPYJOCMKHX IIPOLICCCOB.
OcHOBHBIC TCHACHOWHW W HaIpaBJICHUA COBPCMCHHOI'O MAIIMHOCTPOCHUA.

Kpatkuii ucropuueckuit 0030p pa3BUTHS KOHCTPYKIIUN Je€TaIe MaIlvH.

1. O0mue NPpUHUMIIBI pacYeTa 1 KOHCTPYUPOBAHMS JIeTajlell MallMH
Bunel Harpy3ok, JeHCTByIOIIMX Ha JeTald MallMH OO0IIero u
TOPHOTPAHCIIOPTHOTO oOopynoBaHus. IloHATHE O pacyeTHONl Harpyske.
VYkazaHuss 1o BBIOOPY OCHOBHBIX MAIIMHOCTPOMTENBHBIX MATEpUaJOB MpHU
KOHCTpYHpOBaHUM jaetasied MmammH. CraHpapTuzanus JeTaled MaliuH.
OcHOBHBIE 3Tanbl MPOEKTUPOBAHUS U KOHCTpYyHpoBaHUs. OCHOBHBIE KPUTEPUU

paboTOCIIOCOOHOCTH AcTanei MaiuH. [IoHsATHE 0 HaeKHOCTH.

2. CoequHeHHUs1
Knaccudukanus coenunenuit. CoequHeHNs pa3beMHbIE U HEPA3bEMHBIE.
2.1. Hepa3zbemHbIe COeTUHEHHUS

3axnenounsle coequHenus. Knaccuduxarys 3akienoyHbIx COeIMHEHUN U
3aKJICTIOYHBIX IMIBOB. PacueT MpOYHBIX MPOYHOIUIOTHBIX 3aKJICTOYHBIX
COEJIMHEHUM.

Capuble  coenMHEHHUS. TEXHUKO-DKOHOMHUYECKas XapaKTEpUCTHUKA.
OcHoBHBIE BUBI IBOB. MaTepuain, MapKUpPOBKH, CTaHAAPTHI HA DJICKTPOJIBI.
Pacdyer Ha MpPOYHOCTH CBapHBIX IBOB. [lommycKkaeMble HANpSOHKEHHS U 3armachl
IPOYHOCTH MPU CTATUYECKOM M JTUHAMHUYECKOM Harpy>KEHUH.

CoenuHeHue JneTaneil MOCPENCTBOM TIOCAJAOK C TapaHTUPOBAHHBIM

HaTsroM. Pacuer motpebHOTO HaTsTa. [I[pOYHOCTH COEMMHAEMBIX IeTaleH.



2.2. PazpeMHbIE COCTUHEHUS

Pe3n0OoBbie coenunenusi. Pe3b0bl 1 ux kinaccudukanus. Kpenexusie u
X0JI0Bble pe3b0bl. OCHOBHBIE TapameTpbl pe3b0. CTraHmapThl Ha pe3bOBbI.
CpaBHUTENbHAS OIIEHKa OCHOBHBIX THUIIOB CTAHIAPTHBIX PE3bO0.

KoHcTpykTHBHBIE (POPMBI OCHOBHBIX THIIOB OOJTOB, BUHTOB, IIIHUJICK,
rack. CTaHaapThl Ha D3JEMEHThl OOJTOBBIX coeAuHeHH. KoHCTpykius u
MPUHIINI I€UCTBUS Ta€UHBIX 3aMKOB.

Matepuaibl 371€eMEHTOB pe3b0OBBIX coequHeHui. Pacnipenenenue oceBoit
Harpy3ku no Butkam (3agavya H.E.JXKykoBckoro). Pacuer aneMeHTOB pe3b0bl Ha
MPOYHOCT.

Hanpsixkennoe 1 HeHanpsbkeHHOE 00JITOBOEe coenuHeHue. Pacder BuHTAa,
MOJBEPKEHHOIO JEHUCTBUIO OCEBOM CHJIBI M KPYTAIIErO0 MOMEHTa. Pacuer
IPYIIOBBIX OOJNTOBBIX coeAuHEHU. PacyeT OOATOB, HArpyXEHHBIX IOCIE
3aTsDKKU.  Pacuer SKCIEHTpUYHO HarpykeHHbIX OontoB. Bribop 3amacos
MPOYHOCTH W JONMYyCKaeMbIX  HamnpspkeHud.  DPUKIMOHHO-BUHTOBBIC
coenunenus. KoHCTpykius, 00J1acTb NPUMEHEHUS U pacyeT KIEMMOBBIX
COCIMHEHUM.

[IpoGnembl  palMOHANBHOTO  KOHCTPYUPOBAHHMSI M TOBBIIICHUS
HArpy3049HOM CIIOCOOHOCTHU Pe3bOOBBIX COCTMHEHUM.

[IImoHouHkle coeauHeHus, uX kiaaccudukamus. OCHOBHBIC TUIIBI IITMOHOK,
obnacte mpumeHeHus. I[lombop, TPOBEPOUHBIN pacueT pPa3IUYHBIX THUIIOB
HIMOHOK. JlomycKkaeMble HalpsKEeHHUS.

3yOuatbie (uuiMIEeBble) coenuHeHusa.  OCHOBHBIE KOHCTPYKTHBHBIC
pasHoBugHOCTH. CpaBHUTENbHas orneHka. Kpurepun paboTOCIIOCOOHOCTH.
IIpoeKTHBIN U IPOBEPOUYHBIN paCUET.

[TpodunibHBIE COSTUHEHUS.



3. lepenauu
Haznauenne u poap mnepegad B MamuHax. llpuHmunsl pabotsl u
KJIaCCU(PUKALMS MEXaHUYECKUX TTepeiay.
3.1. ®pUKIMOHHBIE IEpEAAUN U BApUATOPHI

[Tpunuun paboTel, 06J1aCTh MPUMEHEHUS, SKCILTyaTallHOHHBIC
XapakTepucTuku. Buawl ckonbxenus. Marepuanel. Ilepemaun ¢ ycinoBHO

MIOCTOSIHHBIM M TIEPEMEHHBIM IE€PEJAaTOYHBbIM OTHOIIEHWEM.  BapuaTopsl.
[wnamnazon perymupoBanus. KoHcTpykTuBHBIE cxeMbl. KnHemaTmka mnepenad.
Cunbl, aeucTByrOIME Ha Bailbl. Pacuer Ha mnpouyHocTh.  Jlomyckaembie
HaIpsHKEHHUS.

3.2. PemenHbIC Iepeaavn

OcHOBHBIE ~ TEXHUKO-DKOHOMHUYECKHE  XapakTepuctuku.  Obsacth
IpUMEHEHUsl. Pa3HOBHJIHOCTM peMEHHbIX Imepeaad. OCHOBHBIE THIIBI H
MaTepualIbl INIOCKUX peMHen. CTaHIapThl HA pEMHHU. ['eOMeTprs U KNHEMATUKA
peMeHHbIX nepenad. Cuibl, HaOpsDKEHUS B PEMHIX Inepenadd. Bugael
CKOJIb)KeHUsl. PacdeT mepenad mo TAroBoil cnocoOHOCTH. KpuBbIe CKOJIBXKEHUS.
Cuibl, IEHCTBYIOIIME HA BaJlbl IEPEAAYH.

Kimmuopemennas nepenava. CtanaapTsl Ha KIMHOBBIE peMHUA. OCHOBHBIE
XapaKTEPUCTUKU U 00JacTh npuMeHeHus. 11og0op OCHOBHBIX 3JIEMEHTOB IO
crangaptaM. Omnpenenenue uucia pemueil. KIIJ[, nmpoBepka q0IroBeYHOCTH.
[lepenaun ¢ nONUMKIMHOBBIM peMHeM. CrnocoObl TMOBBIMIEHUS Harpy304HOM
CIIOCOOHOCTH PEMEHHBIX Iepefay, pacliupeHue OoOJacTh MX MNPUMEHEHHS.
3ybuaro-peMeHHbIE  MepeAayd, OCHOBHBIE  XapaKTePUCTHKH,  00JacThb
MIPUMEHEHUSL.

3.3. 3yOuarsie nepenayu

OcHoBHble TOHATHS | omnpexneneHus. Kiaccuduxamuss 3yOuaThix

nepenad. OO6nacTb NPUMEHEHUS, TEXHUKO-DKOHOMHUUYECKHE XapaKTePUCTUKU

3yOuaThix nepenady. CtaHgapTHbIE MapaMeTpbl 3yOuarhix nepeaad. CtaHaapThl



Ha pacyeThl, 0003HAYEHUS, TEPMHUHOJIOTUIO. TEHACHIIMM B KOHCTPYHUPOBAHUU
NepeIaTOYHbIX MEXaHU3MOB. BBIOOp ONTHMAaNIbHBIX MapaMeTPOB MEPEIayu.

Marepuansl  3yOuarbix — Kosiec. Meroasl  ynpouyHeHus.  Cuibl,
JEUCTBYIONIME B 3allCTUICHUU IMWJIMHIPUYECKUX 3yOuaThix Kosec. Kpurtepuu
paboTOCTIOCOOHOCTH W BHUIBI pa3pylieHUs 3yObeB mepeaaun. OCoOEHHOCTH
pacuera peayKTOPHBIX U OTKPBITBIX Ilepeaay.

Koco3ybast u mieBpoHHasi 3yOdaThie NepeAadydl C UUIUHIPUYECKUMU
konecaMu. OCHOBHbIE TeoMeTpuuyeckue cooTHomeHus. Ilondarue 00
SKBUBAJICHTHBIX KOJIECAX.

CranpmapTHass MeTOAMKa pacyera IWIMHAPUYECKUX Tepelad  Ha
npoudHoctb 1mo ['OCT 21354-87. PacueT Ha KOHTaKTHYK BBIHOCIMBOCTD
aKTUBHOW MOBEPXHOCTU 3yObeB. Pacuer 3yObeB Ha BBIHOCIMBOCTb MPU U3THOE.
MeTonuka onpeaeneHus T0nyCKaeMbIX HallpsKEHUH.

Konunueckue 3yOuatsie nepefaud. OCHOBHBIE CBEACHMSI U3 T'€OMETPUHU
KOHWYecKuX Kojec. CraHgapT Ha KoHuyeckue nepenaud. Ilonstue 00
HKBUBAJICHTHBIX KoJecaX, ocoOeHHocTH pacyera. KoHuueckue kKoseca cC
HaMpsHKEHHBIMH  3yObsiMu. ['unowanele mnepenaun. llepemauun ¢ KpyroBbIM
3anennenueM  HoBukoBa.  OcHOBBI  reomeTpuu  3aneruieHus.  Cuisl,
JIEUCTBYIONTUE B 3alleTNICHUH. MeToauka MpOYHOCTHOro pacuera. [IpoOiemsr
co3llaHusl 3yOuaThlXx mepenad, oOJagalomMX TMOBBIIIEHHON Harpy304HON
CIIOCOOHOCTBIO.

3.4. UepBsiuHbie mepeaadn

OcCHOBHBIC TIOHATHS W OMNpeAesieHus, o0lre Xapakrepuctuku. O0acTh
npumeHenus.  Knaccudukanus — yepBsuHbiXx — mepemad.  llepemaum ¢
UMWIMHAPUYECKUMH YepBsikamu. Kputepun padotocnocooHoctu. [Ipumensiembie
Marepuaiibl. Cuibl, AEHCTBYIOIIME B YEPBSIYHOU Iepenadye. Pacuer depBsUHOM
nepeadyd Ha BBIHOCIHMBOCTh 10 HAMPSOKEHUSM M3THMOA W KOHTAKTHBIM

HampspkeHusiM.  [IpoBepka npoyHOCTH Tena depBsika. TeMIOBOM  pacyer



nepenaun. CriocoObl OXJIAXACHUS W CMa3Ku YEepBAYHBIX Tepenad. [IpoGieMsr
YIIYUIICHHS SKCIUTYyaTallHOHHBIX XapaKTEePUCTUK YEPBSIUHBIX Tepead.
I'mo6ounnas yepBsiyHas nepenada. OCHOBHBIE JIOCTOMHCTBA TEpeIayu.
Oco0eHHOCTH pacueTa U KOHCTPYHUPOBAHUS TJIOOOUTHBIX Mepeaay.
3.5. [lmanerapHbie 3yOuaThie mepeaadn
Omnpenenenue ycuiui, TEHCTBYIOMNX HA 3BEHBS TUIAHETAPHBIX
MexaHU3MOB. OCHOBHBIE pacUETHBIC COOTHOIICHUS.

3.6. PegykTopsl

OCHOBHBIE CXEMBI PEAYKTOPOB TOPHBIX M TOPHOTPAHCHOPTHBIX MAIIWH.
OCHOBBI PalMOHAIBHOTO  KOHCTPYHPOBAHUS PeNyKTOpoB. KoOHCTpykuuu u
OCHOBBI pacyeTa KOPIYCHBIX JeTaled peayKTopoB. CTaHAapThl U HOPMAJIA Ha
PELYKTOPBHI.

3.7. llennbie nepegauu

Knaccudukanus npuBoAHbIX Liened U uX KoHCTpykuusa. CrtaHgapTsl Ha
nenu. O6macTh NIpUMEHEHUsl LENHBIX nepenad. (OCHOBHBbIE XapaKTEPUCTHKHU.
BbiOOp OCHOBHBIX TapamMeTpoOB UEMHbIX MepeAady. KuHemaTuka LEMHbIX
nepenad. Kpurepun padoTocriocOOHOCTH U MCXOJIHBIE MOJIOKEHUS JUIsl pacyeTa
uensubix nepenad. Ilopsamok pacuera. KIIZ[. Harpy3ku Ha Banbl. CMma3zka u
DKCIUTyaTalMs UENHbIX nepenad. Llennsie BapuaTopsl.

3.8. Ilepenaya BUHT-TaliKa

O6mactp mnpumeneHus. Tunbsl pe3p0d. Martepuansl. Jlomyckaembie
HarpspkeHust U ckopoctu. TpeboBanust k TouHoctu. [llapukoBeie raiiku. Pacuer
DJIEMEHTOB II€pelay: BUHT, M'alKa, PYKOSTKH.

3.9. BonHoBbIE nIEpeaun

[Tpunuun npeiictBusi. KoHCTpyKTUBHBIE (DOPMBI, DJIEMEHTHI T'€OMETPHH.
Brei6op ocHoBHBIX mapameTpoB. OO0jacTh palMOHAIBHOTO MPUMEHEHUS.
[TpoGsieMbl pacupeHust 00JacTH NMPUMEHEHUs] BOJHOBBIX IE€pefad B FOPHOM

MallIMHOCTPOCHHUU.



4, Jletajim MeXaHUYeCKUX Nepeaayqy

4.1. Ocu u Bajbl

Knaccuduxanus Banos, ux koHcTpykuusa. Kpurepuu pacuera.
Martepuansl BasioB. BbiOop pacueTHbIX Harpy3ok. BbeIOOp pacdeTHBIX cxeMm.
OpHEHTUPOBOYHBIN, MTPEABAPUTENIBHBIA U IPOBEPOUYHBII pacueT BajioB. BriOop
3aMacoB MIPOYHOCTH U JIOMTYCKAEMBIX HANPSHKEHUM. Pacuer BaJIOB HA JKECTKOCTb.
Ocu. Pacuer oceir. Ochb paBHOTO CONPOTUBIICHUS. Pa3HOBUIHOCTH OCEM.
Jlonmyckaemple HanpspkeHUs. OTpakeHHe TEHACHIMN SKOHOMHUHM METajlla IIpU
KOHCTPYUPOBAaHHUH BAJIOB U OCEM.

4.2. Omopsl oceit U BaJIOB

Knaccudukanuus onop: MOAIIMIHUKKA KAau€HUsS, CKOJIBKEHUS, OMOpPHI C
ra3oBOM CMa3KOM, MAarHUTHBIE U 3JIEKTPOMATHUTHBIE MOIIIUITHUKY.

[lonmmnHUKK KaueHus, UX Xapakrepuctuka. OOnacTb NPUMEHEHHMS.
Knaccudukanus. OCHOBHBIE XapaKTEPUCTUKH W KOHCTPYKIIMM IIAPUKOBBIX U
POJIMKOBBIX MOAMIMIHUKOB. CHcTeMa YCIOBHBIX 0003HAUYEHUW MOMAIIMITHUKOB
KA4CHMUS.

[loBbIllIEHHE  JOJITOBEYHOCTH M KayecTsa MTOJIIUITHUKOB.
Pacnpenenenne Harpy3sku 1O TenaM  KayeHWs. Buasl  TOBpPEKICHUS
MOJIIMITHAKOB KaueHUs M Kputepuu paborocnocobHocT.  OmpeneneHue
AKBUBAJICHTHOW Harpy3ku. [1og00p MOAMIMITHUKOB KauyeHUs 10 JUHAMUYECKOU
I'PY30IIOAbEMHOCTH. TOYHOCTh MOMAIIMITHUKOB KadeHusA. Kilaccel TOYHOCTH.
KOHTaKTHBIE HAIIPSKEHUS B MOAIIMITHAKAX KAYEHUs U UX pacyer.

CoBpeMEHHBIE TEHAEHUWM B Pa3BUTHUH KOHCTPYKUMU IMOAIIMITHUKOB
KA4YCHMUS.

[Mopmmnuuku  ckonbxenus. OOLme CBeIeHUs. [IpenmymectBa u
HEJO0CTaTKH, 00J1acTh MpUMEHEHUs. PexuM paboThl MOAMIMITHUKOB CKOJIBKEHUSI.

Ycnosus BO3HUKHOBEHHUs T'MAPOJAMHAMHYECKOIO pexnuma. Marepuaibl



NOJAIIMITHAKOB CKOJIb)KEeHHs. CMma3zo4yHble Marepuansl. IlnacTudHble, jKHIKHE,
TBEPJbIE CMAa30YHbIE MaTEPUATIBI.
4.3. Mydths
Knaccugukanus mydrt. Crannaptsl 1 Hopmanu. O030p OCHOBHBIX THIIOB
mydpr. Tmyxme wmydrte. KoHcTpykmum u  cxembl pacuera. JKecTkue
KOMIIEHCUpYyIOIIMEe U mojaBWkHble My(QThl. Ilombop Mmydt. CrannmapTsl.
Cuennbie ynpasnsiembie MyQThl. [loHATHE O cuHXpOoHM3aTOpax. Pacuer 3yObeB.
Mydtel Tpenus. Knaccudukanusa mo dopme pabouux MOBEpXHOCTEH U
MEXaHU3MOB yIpaBiieHus. PacueTHble KOOQGUIUEHTH TPEHUS U JOITyCKaeMble
nasnenusi. Hopmanu. Mexanusmel ynpasiieHus. OCOOEHHOCTH KOHCTPYKUUU H
pacudera NIMHHO-ITHEBMATUYECKUX MY(T.
DNeKTpOMarHuTHbIE (PPUKIIMOHHBIE U MOPOIIKOBbIE MYy(ThI. [TpoGremsl
COBEPILIEHCTBOBAHMS KOHCTPYKIIMHA MY(T.
4.4, TlpyxuHbl
Ha3nauenne mnpyxuH. Knaccudukanuss npyXUH MO BHUAY HAarpy3ok H
dopme. OOnacTh NPUMEHEHUS! OTAEIBHBIX BUAOB MPYXUH. MaTepualibl NPyKUH.

Jomyckaembie HanpsbkeHUss. KOHCTPYKTUBHOE MCIIOJIHEHUE, CXEMBI pacyeTa.



KOHTPOJIBHBIE PABOTbI

CornmacHo y4eOHOMY TIUIaHY CTYICHTBHI-3A0YHUKH  CIEHUATBLHOCTH
130400.65 cnemumanuzamuit  «['opHble MammHBI W 000pyJAOBaHUE» U
«Jnexktpudukanusa U 3HeprodPGEeKTUBHOCTh TOPHBIX MPEANPHUATHID JTOTKHBI
BBINIOJIHUTh ~ YEThIpE KOHTPOJIbHbIE PabOoThl Mo nucuuruHe «lIpuxnagnas
MEXaHHKa», 4acTh 2 «/leTanu MammH U OCHOBBI KOHCTPYHUPOBAHUSD.

KonTponbhas padora Nel mocssiiieHa pacueraM CBapHBIX COEIMHEHUM,
KOHTpoJibHasA paboTa Ne2 — pacueTam pe3bOOBBIX COSAMHEHUM.

B xontponsHO#l pabotre Ne3 TtpeOyeTcs paccuuTaTh KIMHOPEMEHHYIO
nepeavy, a B KOHTpoJabHOU padoTe Ned — rienHysto.

Kaxnas xontposnbHas pabotra cocroutr w3 10 3amanmii (0,1,2....9), a
Kaxnaoe 3aaanue coaepxxut 10 Bapuantos (0,1,2...9) 4uCIOBBIX TaHHBIX.

JononuuTenbHas nHGOpMaIMs, HeOOX0oAUMAs JIJIsl BHITIOTHEHUS KaXKI0M
KOHTPOJILHOUM pabOTbl, COIEPKUTCS B IPHIIOXKEHUX 1- 4.

Homep 3apanmsi BbIOMpaercss mnmo mnociaeaHeid mnudppe mudpa, a
BAPUAHT YHMCJIOBBIX JIAHHBIX — 110 MPeANOC/IeTHei.

[Ipy BBIMOTHEHUU KaXAOW KOHTPOJBHOM pabOThl YCIOBHUS 3aJaydl U
CXeMbl 0053aTEebHO TEPENUCHIBAIOTCS M YKA3bIBA€TCS HOMEp 3aJaHus MU
BapHaHT.

Bce rpaduueckue nocTpoeHus HOKHBI ObITh BBIIIOJIHEHbBI Ha OTJEJIbHBIX

JucTax B Macitade ¢ coomogaenueM HopM 1 mipaBui ECKJI.
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KonTtpoJuabnas padora Nel

KonTponbHast paboTra JO/DKHA coAepikaTb  pacdeT TI€OMETPUUYECKUX
XapaKTEPUCTUK CBAPHOI'O COEIMHEHUs, Harpy30K, IPUBEICHHBIX K PACUETHOMY
CEYEHHUIO CBAPHOI'O COECIMHEHUS, OINpPEICICHUE NEUCTBYIOIIMX HANPSKEHUN U
IIPUBEICHUE UX K DKBUBAJICHTHOMY. Pacuer NoJDKeH 3aBepluaThCs CPaBHEHHEM
9KBUBAJIEHTHOIO W JOMYCKaeMOro HAmpsDKEHWH, MpUBEIEHHBIX B Tadm. 1.2

MPUIOKEHUS 1.

IIpumepsbI BINOJIHEHHS] PA0OTHI

Ipumep 1

PacuetHas cxema CBApHOI'0 COCAMHCHU: IIOKAa3aHa Ha pHUC. 1.1.

(4 ;
(T

Puc. 1.1

PaccuntaTth cBapHoOe COeMHEHHEe, CXeMa KOTOpOro IMoKazaHa Ha
PUCYHKE, TpHU CIAEAYIOUIMX UCXOJIHbIX JaHHbIX: Fy =54 kH, F,=12 kH,

T=9,6 kHm, L=600mm, D=160mm, 6=10mm.
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Matepuan cBapuBaeMbIX JJIEMEHTOB — CTallb 3. Capka pyd4Has
anekTpoaoM 42A.

PaccMoTpuM nBa BapuaHTa CBapHOTO COSAMHEHUS: CTHIKOBBIMH IITBAMU C
pa3aeNKol KPOMOK U YTJIOBBIMU IIBaMH 0€3 pa3aenku KpoMok (puc.1.2).

CBapHOE cedyeHHE TPENCTaBIsIeT COO0OW TOHKOE KOJbIo. I[loatomy mis
OTIPEICTICHUSI TEOMETPUUYCCKUX XapPaKTEPUCTUK CEUEHHUS BOCIOJIB3yEeMCS

YIPOIIEHHBIMHU (POPMYJIaMH, PUBEICHHBIMU B Ta0m.1.1 mpunoxenus 1.

1 L «©©
| \
/ (]
K
c
| f .
M
Puc. 1.2.

PaccMmaTtpuBaem BapuaHT | — CBapHOE CEUEHUE PEATU3YETCS CTHIKOBBIM
IIBOM, 00€CTIEYMBAEMBIM Pa3EIKON KPOMOK.
IInomans ceueHus
S=m-D-8§=3,14-180-10 = 5652 MmM>.
MoOMEHTBI CONPOTUBIICHUS CEYCHUS OTHOCUTEIBLHO OCEH

_m-8-D? 3,14-10- 1802

_ _ 3
W= W, = 2 2 = 254000 mm°.
[TosstpHBI MOMEHT CONPOTUBIJIEHUS CEUECHUS
w6 D? 3,14-10-1802 3
Wp = > = > = 508000 mMm.

N3rubaroiyii MOMEHT, JEUCTBYIOIIUNA B CEUCHUH,

M, =F,-L=12000-600 = 7200000 Hmm.

H&Hpﬂ)KCHI/Iﬂ B CBAPHOM CCUCHHMU.

- OT CHJIBI Fy
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O = - >4000 = 9,6 Mlla,
x S 5652
- oT m3rubaromero momenra M
M 7200000
oy = Wx = 552000 = 28,3 MlIla;
- OT KpyTsIero MoMeHra 7’
T = T _ 9600000 — 18.9 MITa:
W, 508000

- oT cuinsl F, , gelicTByroMIe# B MJIOCKOCTH CBApHOTO I11Ba

I F, _ 12000
F; = s 7 5652

= 2,1 MIla.

Puc. 1.3.

Ucxons w3 puc. 1.3, omnpenennm 3KBUBAJICHTHOE HAIPSKEHHUE,
JEUCTBYIOLIEE B BEPXHEW TOUKE CBApHOIO CEUYEHUS, Kak Hanbosee

Harpy>KEHHOM:

— 2 -
Ooe = \/(UFX + oy +3(r? +15%) =

= /(9,6 + 28,3)2 + 3(18,92 + 2,12) = 50,2 MITa.
HpO‘IHOCTB CBApHOIO CCUCHMA 06ecnequa, TaK KaK

13



Oy = 50,2 Mlla < |o,,] = 140 Mlla.
PaccmaTtpuBaem BapuaHT 2 — CBapHOE CEUCHHUE PeaTu3yeTcs
YTJIOBBIM IIBOM, KaTeT Kotoporo k = 10 (cMm. puc. 1.2).
D¢ddexruHas TonmmHa yriosoro mBa & = 0,7. 10 =7 mm.
[lnomane ceueHus
S=mn-D-6=3,14-180-7 = 3956 mum>.
MOMEHTBI COMTPOTUBIICHUS CEUEHUSI OTHOCUTEIBHO OCE
W= W :n-S-DZ :3,14-7-1802
x Y 4 4
[TonsapHBIM MOMEHT COPOTUBIICHUS CEUCHUS
W =7T-6-D2 =3,14-7-1802
P 2 2

HpI/IMCLIaHI/IC. B YIJIOBBIX IIBAX HC3aBUCHUMO OT HAIIPABJICHUA HAI'PY30K

= 178000 3.

= 356000 3.

JEUCTBYIOT TOJIBKO KacaTeIbHbIC HAIIPSKEHUS.
Omuoka! Ommoka csa3n.Ommoka! Omuoka cea3n.Omuoka!
Omuoka cea3un. Omuoka! Omumoka cea3un. Omuoka! Omuoka

CBH3I/I.HaHpH)KCHI/I$I B CBAPHOM CCUCHHMU.

- OT CHJIBI Fy
_ 5 _ 54000 13,7 MI1
'RT g T 3956
- oT m3rubaromiero MmomeHra M
o= M _ 7200000 o i
M = w_ = "178000 _
- OT KpyTslero momenra T
o= T _ 9600000 _ oo
'™ w, ~ 356000

- oT cuJibl F,, neficTByroIIEl B MIOCKOCTA CBAPHOTO IIBA

_F, 12000
'E = 5 T 3956

= 3,0 MIla.
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Puc.14

Ucxons wu3 puc.1.4, ONPENECIUM DKBHUBAJIECHTHOE HAaIPSKEHHUE,
JNEUCTBYIOIIEE B BEPXHEM TOUYKE CBApHOI0 CEUYEHHUs, KaKk HaumbOojee
Harpy>K€HHOM:

- 2 -
Toxp = \/(TFX + Ty T2+ TR =

= /(13,7 + 40,4)% + 30,02 + 3,02 = 61,9 MIla.
[TpouHOCTH CBApHOTO CEUEHUS 00ECTEUeHa, T.K. Oy = 61,9 MIla <
[o] = 90 MIla.
Takum oOpa3om, CBapHOE CEUCHHE SIBISETCS pPabOTOCIOCOOHBIM B

ClIydac IPUMCHCHHUA KaK CTBIKOBBIX IBOB, TaAK U YTJIOBBIX.

Ipumep 2
PaccuuraTth cBapHOE COEIMHEHHE, CXeMa KOTOPOro MoKa3aHa Ha
pucynke 1.5, npu cnenyrommx ucXoaubiX fanubix: F =39 kH, L= 200 mm,

a=140 um, k=8 mm.

15



Puc. 1.5

HcxoaHble JaHHBIE
Martepuan cBapuBaembix 3nemMeHTOB — C1. 3. CBapka pyuyHas -
anekTpoaoM 42. CBapHblie BBl — yriaoBble. D dekTuBHas TonmuHa msa 0,7
KareTa.
Pemienne
[Imomane ceuyeHus
S=4-a-07k=4-140-0,7-8 = 3136 Mmm*.
[TonsspHBII MOMEHT WHEPLHH CEUECHUS
L4 07k-a® _4-07-8-140°
P 3 3

MoMeHTBI COIMIPOTHUBJICHUA CCUCHHA OJIA OIIPCACICHUA HaprDKeHI/Iﬁ B

= 20,49 - 10° mm*.

cepearHax CTOPOH U B yIJIax KBaJpara:

W, = 20,7k-a? =3 0,7-8-140% = 292700 mm*;

Wy = —° 07k -a?=—>— 0781402 = 207000 une*.
P 3:v2 3:v2

KpyTtsamuii MOMEHT, IEMCTBYIOLINN B CEYCHUU

M=F- (L + %) = 39000 - (200 + %) = 10530000 Hmm.

HaHp}I}KeHI/IH B CCUCHHMU.

- OT cuJbl Fy

16



T =

F, _ 39000

= = 12,4 MIla;
S 3136

- OT KpYTSAILEro MOMEHTAa B CEPEAMHAX CTOPOH M B yriax KBaapara
M 10530000

Yy —— = — 36,0 MIla;
M= Wy T 7292700 ?
M 10530000
o= = = 50,9 MITa.

T W T 7207000

Puc. 1.6

DKBUBAJICHTHBIC HAMPSKEHUS (B COOTBETCTBUU C puc 1.6):

- B CCpCarHax ropu3OHTAJIbLHBIX CTOPOH KBaJpara

The=+ T2 + 737 = /12,42 + 362 = 38,1 MIla;
- B CCpCAMHAX BCPTHUKAIBHBIX CTOPOH KBaJApaTa
Tos=TF + Ty = 12,4 4+ 36 = 48,6 Mlla;

- B yI'jlax KBajapara

**%

T = (Tr + T - cos@)? + (1} - sina)? =

= \/12,4 + 50,9 -0,707)? + (50,9 - 0,707)? = 60,3 MIla.
Hanpsokenuss B cepenMHax CTOPOH M B yIIax KBajapara HUXKE

nonyckaemoro [t.] = 80 MIla. IToaTomy cBapHOE ceueHne paboTOCIIOCOOHO.
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3amanue Ne 1.0

Puc. 1.7 - x3amaguro 1.0

Tabmuma 1.0. Bapuants! 3amanust 1.0

[TapameTpsbl BapuanTsl
0 1 2 3 4 5 6 7 8 9
Fx, kH 90 | 72 | 48 | 104 | 96 | 64 | /8 | 48 | 62 56
Fy, kH - 32 - - = 48 . - 34
F., xkH - - - 45 - - - 38 - -
My, kHm 8 - 10 - |64 ] - |56 9,4 -
D, mm 200 | 180 | 160 | 210 | 190 | 140 | 150 | 130 | 180 | 200
[, Mm - (300 - [2/0] - [260| - |310| - 230
Cs. | a| 9, 8 10 8 6 8 6
110B MM
bl Kk, 10 8 8 10 10
MM
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3amanne Nel.1

=
N \‘\\ NNNNC _\\\\\\F\\\ N
. .
. — |
(1N
N
R

Puc. 1.8 - k3aganwuro 1.1

Ta6bnuma 1.1. Bapuantsel 3amanus 1.1

ITapa- BapuanTsl

Metpbl | O 1 2 3 4 5 6 7 8 9

F,xH | 19 | 24 | 32 | 40 | 28 | 44 | 36 | 26 | 36 | 52

a,rpag | 15 | 18 | 20 | 24 | 30 | 25 | 18 | 16 | 20 | 15

L,mm | 200 | 190 | 210 | 160 | 180 | 130 | 150 | 230 | 170 | 160

h,mm | 150 | 140 | 160 | 180 | 150 | 120 | 140 | 190 | 160 | 180

K,mMm | 10 | 8 6 8 |10 | 8 | 10 | 6 8 10
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3amanue Ne 1.2

Puc. 1.9 - x 3aganwuro 1.2

Tabmuna 1.2. Bapuantsel 3aganus 1.2

ITapa- BapuanTsl
METphI 0 1 2 3 4 5 6 7 8 9
F, kH 17 | 22 | 14 | 19 | 24 | 28 | 19 | 26 | 32 | 24
o, Tpaj 10 | 12 | 18 | 15 | 20 | 12 | 15 | 24 | 30 | 20
C, MM 250 | 230 | 300 | 280 | 240 | 260 | 290 | 240 | 230 | 280
d, Mmm 80 | 20 | 30 | 90 0 40 | 50 | 60 0 30
D, mm 190 | 220 | 230 | 180 | 190 | 200 | 170 | 190 | 210 | 180
K, MM 6 10 8 6 8 6 8 6 10 8
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3amanue Ne 1.3

S °
D
C
Puc. 1.10 - x 3amanwuro 1.3
Ta6bmumna 1.3. Bapuantsel 3aganus 1.3
BapuanTsi
Mapa- [0 1 2 [3 [4 [5 [6 [7 [8 9
METPBI
F, xH 18 (24 (32 |40 |25 |32 |23 |44 |38 |26
C, MM 220 | 230 | 190 | 210 | 250 | 180 | 220 | 260 240 | 270
L, mm |[200 [ 220 | 250 | 230 |190 210 |180 | 240 | 220 |190
D,mm |200 [190 (180 [210 [170 {180 |200 | 160 |170 |150
a | o, 8 6 8 6 8
MM
b |k, 10 8 10 8 10
MM
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3amanue Ne 1.4

/| k

/

§ P
/| F F
/ .

/] a |

7 | 6 | |
/

? .

& H
/] L b
Puc. 1.11 - x 3agauuro 1.4

Tabmuna 1.4. Bapuantel 3amanus 1.4

ITapa- BapuanTer

metpel | O 1 2 3 4 5 6 7 8 9
F, kH 16 | 23 | 32 | 25 | 36 | 28 | 30 | 26 | 19 32
a,rpax | 30 | 45 | 60 | 75 | 24 | 36 | 54 | 64 | 42 32
b,mm | 100 | 120 | 90 | 140 | 110 | 150 | 130 | 90 | 80 | 120
L,mm | 240 | 220 | 250 | 260 | 230 | 280 | 230 | 170 | 190 | 200
h,mMmm | 190 | 160 | 180 | 200 | 190 | 200 | 170 | 180 | 220 | 190
K, MM 6 8 10 8 10 8 10 6 8 8
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3amanme Ne 1.5

Puc. 1.12 - k 3aganuro 1.5

Ta6bnuna 1.5. Bapuantsel 3aganus 1.5

ITapa- BapuaHTsl
METphI 0 1 2 3 4 5 6 7 8 9
Fx,xH | 64 | 56 | 42 | 38 | 46 | 32 | 36 50 52 38
Fy,xH | 18 24 | 20 | 16 | 19 | 15 21 24 18 18
L, | 130 | 150 | 140 | 120 | 120 | 140 | 130 | 160 | 140 | 130
h,mm | 110 | 120 | 110 | 90 | 100 | 110 | 100 | 130 | 120 | 110
K, MM 8 10 | 8 6 8 6 8 10 8 8
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3amanue Ne 1.6

R
1 O (< =
U 1T H
VRN
| %%
2
Puc. 1.13 - k 3amauwuro 1.6
Tabmumna 1.6. Bapuantsel 3aganus 1.6
ITapa- BapuanTsl
METphI 0 1 2 3 4 5 6 7 8 9
F, xH 19 24 | 28 | 32 | 25 | 30 | 26 | 36 | 34 18
a, rpax | 10 12 | 15 | 18 | 24 | 20 | 16 | 14 | 32 25
h, mm | 160 | 150 | 140 | 130 | 120 | 150 | 130 | 120 | 110 | 160
I, MM 150 | 130 | 140 | 150 | 160 | 180 | 140 | 150 | 130 | 170
b, MM 110 | 100 | 90 | 120 | 100 | 110 | 80 | 110 [ 100 | 90
K, MM 8 10 8 6 8 6 10 8 10 6
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3amanue Ne 1.7

k //L‘ \ k
] 4 /_ \—'
<
ml =
H | H e
_ gg\_
Puc. 1.14 - x 3amauwuto 1.7
Tabmuna 1.7. Bapuantsl 3aganus 1.7
[Tapa- BapuanTsl

MeTpel | O 1 2 3 4 5 6 7 8 9

F,xH | 24 |19 | 32 | 28 | 30 | 25 | 36 | 26 | 18 | 34

o, rpag | 12 9 14 | 10 | 15 | 18 | 20 | 16 | 24 14

h, mm | 100 | 110 | 90 | 120 | 100 | 140 | 110 | 130 | 150 | 120

LM | 90 | 100 | 120 | 130 | 110 | 120 | 140 | 130 | 90 | 150

K, MM 8 8 6 8 8 | 10 | 6 8 8 6
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3amanue Ne 1.8

.
<z,
- ///\)//
s

R
Puc. 1.15 - k 3aganuro 1.8

Tabmuma 1.8. Bapuants! 3amanust 1.8

ITapa- BapuanTsl

metpel | O 1 2 3 4 5 6 7 8 9
FoxH | 72 | 54 48 | 65 | 82 | 45 | 52 | 62 | 58 | 96
m, MM | 6 8 10 6 8 10 6 8 10 6

Z 120 96 | 90 | 124 | 88 | 72 | 132 | 90 | 76 | 145

do, MM | 300 | 340 | 420 | 280 | 310 | 260 | 320 | 290 | 320 | 400

kK,Mmm | 6 8 5 8 6 5 8 6 5 6
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3amanne Ne 1.9

F - d
Puc. 1.16 - k 3amanuto 1.9
Ta6bnmuma 1.9 Bapuantsel 3amanus 1.9

ITapa- BapuanTsl

METPBbI 0 1 2 3 4 5 6 7 8 9

F, xH 17 | 19 | 16 | 21 | 22 | 25 | 19 | 18 | 23 21
a,rpax | 12 | 16 | 15 | 18 | 30 | 24 | 10 6 8 12
b, mm | 140 | 150 | 160 | 130 | 170 | 180 | 160 | 140 | 150 | 130
c,mm | 190 | 200 | 210 | 170 | 230 | 250 | 210 | 200 | 220 | 180
d, mm 30 | 20 | 60 | 40 | 50 | 40 | 70 | 20 0 30
K, Mmm 6 5 6 8 6 5 6 8 6 8
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KonTtpoJsbnas padora Ne2

KonTponpHast paboTta A0HKHA COIepKaTh pacdeT OOJITOBOTO COSAMHEHUS
110 MCXOJHBIM JaHHBIM, MPUBEJCHHBIM B Tabnuie. PacueTr momkeH comepkaTh
OTIpeJICICHNE Harpy3Kd, JICUCTBYIONIECH HAa HamOoJiee HArpy>KCHHBIH OONT B
COCMHECHHH, BHIOOp AWameTrpa OoiTa MO 3aJaHHOMY KJaccy MPOYHOCTH,
oTpe/ieNieHNe HANpPsHKEHUH B pe3pde 00Ta, onpeneseHre KpyTsIero MOMEHTa,
HEOOXOAMMOro ISl 3aTsDKKM Oosita (MOMEHTa Ha KJIIOYE) U OIpeAesieHHe

H€O6XOIIHMOFO YCHUIINA Ha KIII04YC.

IIpumepsbI BINOJIHEHHS] PAGOTHI

Ipumep 1
HcxoaHble JaHHBIE

Cxema 00JITOBOTO coelMHEHUs ToKa3aHa Ha puc. 2.1. CoennHeHnue
pasrpy’KeHo OT YCWJIMM, AeWCTBYIONIMX B INIOCKOCTH OOJITOBOTO COEIMHEHUSI.

JenicTBytomas Harpy3ka F = 68 kH.

KonuuecTBo 00JITOB B COEAMHEHUN Z = O.

["'eomeTpudeckue xapakTepucTuku coenuuenus: L =300 mm ,
| =150 mm, a =130 um, H =240 mm, a =30°.

Krnacc mpounoctu 6onra 6.6.

HeoOxoauMmsrii 3amac npoynoctu [n] =2,5.

Jlns obecnieueHuss paboTOCIIOCOOHOCTH COCAMHEHUS OOITHI TOJDKHBI
OBITh YCTAHOBJICHBI C MPEBAPUTEIBHON 3aTsHKKOM, 0OecneunBaronen

HEPACKPBITHE CTHIKA MOJI HATPY3KOM.
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Puc. 2.1

Pemenune

1. OHpCI[CJ'ISICTCH MOJIOKCHUEC LICHTPA )KECTKOCTU COCAMHCHMSI .

W = N - X, +Ny - X5+ 4N - X, _3:04+2:300

n +n,+..+n, 342 120

y*=a=130mm (Tak KaK OTHOCUTEIHHO TOPH3OHTAILHONH OCH
COEJIMHEHUE CUMMETPUYHO),
rae  Xj - KOOpIUHATBl X OOJTOB I-rO psifa B COCMUHEHHH,  Nj— KOJUYECTBO
0O0NTOB B | -TOM psiy, VYj - KOOpAMHATHL Y OOJTOB J-TO psina B COSIUHEHHUH,

M; - KOJIN4ECTBO OOITOB B | -TOM ALY,
LN, =XM; =Z rpe 7 - obIee KOJIHYECTBO GONTOB B COCTMHEHNUM.

B namewm ciayuae n; =3, n, = 2.
2. OmpenensroTcss CyMMapHOE YCHWIINE PACTSDKCHHS] W HW3THOArOIIHIA
MOMEHT OTHOCUTEILHO OCH, JACHCTBYIOIIEE HA COCIMHEHUE:

E,, =F-Sina =68000-0,5=34000 H;
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M, = F-Cosa -H =68000-0,866-240 = 14,1 - 10 Hum.

3. bonee Harpy>XeHHBIMU SBISIOTCS 3 00T, pACIOIOKEHHBIE CIIEBA OT
LIEHTpa KECTKOCTH, TaK KaK IOABEPraroTCs PacTATMBAIOLICH HArpy3Ke Kak OT
E,., takuor M,.

Harpyska Ha Kaxiblid 60T OT cuitbl Fy,,),

Fepn 34000
Fj === —— = 6800 1

Harpy3ka Ha Kaxaplii OOJNT,  pPACHOJOKEHHBIM cleBa OT LEHTpa
KECTKOCTHU
B M, - x* B 14,1-10% - 120
3-(x*)2+2-(L—x*)? 3-120%2+2-(300—120)?

FM = 15700 H.

4. CyvmmapHas Harpy3ka, JICHCTBymIIas Ha Kaxabld  OOT,

pacIoJIOXKEHHBIN ClIeBa OT LIEHTPA KECTKOCTH
F™ = Ff + F} = 6800 + 15700 = 22500 H .

5. HeoOxoaumoe ycuiine 3aTsKKU

E,,=K-(1—- X)- F;yM =15-(1-0,25)-22500 = 25300 H,
rie N - kodpduimeHT BHemHEH Harpy3ku. B OonbmmHCTBE ciydaeB N =
0,2...0,3. Ilpuammaem X =0,25. K — ko3¢ dunmeHT 3amnaca 3aTSIKKH.
[Ipuaumaercs B mpenenax ot 1,25 mo 2,5 B 3aBUCHMOCTH OT Xapakrepa
Harpy3ku u ¢popmel cThika. [lpuaumaem K =1,5.

5. CymmapHOe HalpspDKeHHE, [ICWCTBYIOLIEE Ha  MPEABAPUTEIHLHO

3aTSIHYTBIN O0JT

F FcyM
o=13"-=2% N —2—,
! S T S

[IpuHrMas pacyeTHOE HANPSHKEHHWE ¢  PaBHBIM JonyckaemMomy |[o],

BBIPA3UM TPUBEACHHYIO (POPMYITy OTHOCHUTEIBHO TUIOIIAIN CEYCHHUs 00iTa TI0
BHYTpEHHEMY AuameTpy Oonrta S:

1,3 Fym+ RFS™  1,3:25300+0,25-22500
[o] - 144

=267 MMZ,

S =

30



IJle 3Ha4Y€Hue Npejiesa TeKy4YecT MaTepuaia O0JITOB 0, OIpPEIe]IEHO IO
TabJ. 2 TPUIIOKEHUS 2, @ 3HAYCHUE JOIMyCKAeMOTO HAIPSHDKEHUS OTPE/IEIICHO

o ¢hopmyiie

[0] = % = % = 144 MTa.

1. Hcxons u3 onpeneseHHOro 3Ha4eHHsl IUJIOMAAN ceYeHusl 0oJita 1o
Tabn. 1 npunoxeHus 2 BbIOMpaeM Oontel M24, mmIonaas monepeyHoro

ce4yeHus1 KOTopbhIX S = 338 MM

__Fan +R-ET_ 253004025-22500 .. o
"Tn-d,H KK, 314-20,75-20-0,93-0,65 = %

rae O; - BHyTpeHHH auaMeTp pe3bObl 6onra M24;
H - BeicoTa raiiku (opuentupoBouno H =0,8d =0,8.24=20 mm);
K — koadpunment nomHoTh pe3bOsnl. i metpuueckoii pe3posr K = 0,93;
Kn - ko3dduireHT HepaBHOMEPHOCTH HArpy3Kd MO BHUTKaM pe3bObl. Jlis
MeTpudeckux pe3rd  Kpn=0,6...0,7.
2. Kpytsmuii MOMEHT, HEOOXOIUMBIM ISl 3aBUHYMBAHUS TalKU TpU

3aTsHKKE 0oTa

7‘3(16 = F;am ( omgf + tg((p + w))

rae D - HapyXHbBII JuaMeTp OMOpHOro Topua raiku, st M24 D = 33,5 mwm;
dors - IMaMeTp oTBepCTHs (TIpUMEM ero paBHBIM d = 24 MM),
f — xoappurueHT TpeHUS;

d, - cpenuuit TuaMeTp pe3bObl, B HAIIEM ClTydae

d+d;  24+20,75

d, = = = 224w
( - TPUBEACHHBIN YrOJI TPEHUSA, @ = arctyg 1f1 : = arcth =9,90;
¥ — yron noabema pe3bosnl, tg ¥ = P — = 0,043; y = 2,4°.

mdy 3,14:22,4
[ToncraBuB moOSydyeHHBIE 3HAYEHHs MapameTpoB B (HOopMyIity AJis

OMPCACICHHUA KPYTALICTO MOMCHTA, ITOJYYHUM
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33,5+24

T = 25300 (20,2 + ==

=2 £9(9,9° + 2,4%)) = 207000 Hauw.
H€O6XOI[HMO€ YCHUIIMEC Ha KIIIOYC ITPH 3aTAXKKE 6OJITa

P Toae _ 207000
KL 310

= 668 H = 66,8 kec.

[TockonbKy F,., MEHBIIIE IPEAEIbHO aomycTHMOro yeuwus [F,, ] = 90 ke,

HCO6XO,IIHMO€ YCHUIINC 3aTAKKU o0OecreynBaeTcs.

Ipumep 2
HcxoaHble JaHHbIE
Cxema OOJTOBOTO  COEAMHEHHWS, HArpy>KEHHOT0 B  IUIOCKOCTH

COEIMHEHUs, ITI0Ka3aHa Ha puc. 2.2.

7N
AN~

s
an
¥

7N
AN~

T

Puc. 2.2.
JeictByromas Harpy3ka F =7 kH.

KomuuectBo 6001TOB B coenuHenun Z = 4.

CoenuHeHne CHMMETPUYHO, IOATOMY LIEHTP JKECTKOCTH COSAMHEHUS COBIAIAET
C IIEHTPOM CHUMMETPHH.

['eomerpuueckue xapaktepuctuku coenuuenus: L =280 mm, a = 150 mm.
Knacc mpounoctu 6onra 6.6.

HeoOxoaumerii 3anac npoynoctu  [n] =3,0.

Bontbl MOTYT OBITh YCTAaHOBIIEHBI B COEIMHEHUH B IBYX BapuaHTax: 0e3 3a3opa

H C 3a30pOM.
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Pemenne

MoMmeHT, 1eHCTBYIONMINI OTHOCUTENILHO IIEHTPA KECTKOCTH OOJITOBOTO
COEIUHEHUS
M=F-(L+a)=7000 (280 + 150) = 3,01 - 10° Hum.
Harpy3ka Ha Kaxas1id 60JT OT critel F

F 7000
Ff === — =101
Z 4

Harpy3ska Ha Kaxplii 60JIT OT MOMEHTa

M 3,01-10°
FM = — = 22— — 5004
0 za 4-150 5020

Haunbonee nHarpy>keHHbIM OOJITOM B COCAMHEHUU SIBISIETCS MPaBBIA 00T,
Harpy3ka Ha KOTOpBIM paBHa
F™ = Ff + F} = 1750 + 5020 = 6770 H.
[Ipu ycTanoBKe 00JTOB 63 3a30pa 00JITH pabOTAIOT Ha Cpe3.

KacarenbHoe HanpspkeHue B Tene 6oJTa

cym
F 0

S*

T =

[TpuHKMas pacueTHOE HANPSHKEHHE T PABHBIM JIONyckaeMoMy [T],

BBIPA3UM MPUBEIACHHYIO (OPMYITy OTHOCUTENILHO TUIOIAAN CeUeHus 00JITa 1Mo

Hapy>XKHOMY JUaMETPY

cym
F; " _ 6770 ,

ST = 7] - =94 mMm”,

r7Ie 3HAUCHUE TIpelesia TeKydecTH Marepuaia O0ITOB 07 OMNPENeTeHO TI0
Taba. 2 TOPWIOKEHUs 2, a 3HAUYCHHE JOIMYCKAaeMOIo HANpPsKEHUS OINpeeIeHO
o gpopmyiie

77 _0,6-0r 0,6-360
[n]  [n] 30

MunuMaabHO A0ITyCTUMas II0Iaab IOIICPCYHOI0 CCUCHU S 001TOB

=72 Mlla.

7] =
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= m = 10,9MM

Beioupatorcs 60ate M12.

[Ipu ycraHoBKke OOJITOB C 3a30poM (YEepHBIX OOTOB) IJisi OOECTICUCHUS
paboTOCIOCOOHOCTH  COEMHEHUsI HeoOXoauma MpeaBapUTeNIbHAas 3aTsKKa
00aTOB.

Heobxoaumoe ycuiine 3aTsKKu 00JITOB

FJ™ 6770

E_,=k = 1,2 o7 40620 H.

Hanpsioxenue B Tene 00iTa OT NpeaBapUTENbHON 3aTSKKA

F.
o=13-=>=.
S

HpI/IHI/IMaH pacd€THOC HAIPSAXKCHHUC O PABHBIM JOIIYCKACMOMY [O'],

BBIPA3UM MPUBEAECHHYIO (OPMYITY OTHOCUTEIBHO TUIONIAN ceueHus: 0oTa

1,3-F. 1,3-40620
S = = = 440 MM,
[o] 120

TJIe 3HAYCHUE MpeJiesia TEKyUYeCTH MaTeprana 00JITOB g, ONPEIEICHO 1Mo TadI. 2

IMPHIIOKCHUA 2, a4 3HA4YCHHUC [JOIMYCKACMOI'O0 HAIPAKCHUA OIIPCACICHO II0

dbopmyie

Im — 380 _ 150 Mma
[n] 30 '

S,
I
|
I

Hcxons w3 ompeneneHHOTo 3HAYCHUS MIIONIaN CEYeHUs OONTa Mo
tabn. 1 mpunoxenuss 2 BeiOupaem Oontel M30, mmIomAaae MOMEPEYHOTO
cedeHus1 KoTopbeix S = 540 MM .

OmnpenenseM KacaTeIbHOE HAIPSKEHUE B pe3n0e 60Ta

Foum 40620
T = = = 34,0 MIla,
mdyHK Ky  3,142621-24:0,93-0,65

rne d; - BHyTpeHHUH nuameTp pe3bosl 6oita M30;

H - BeIicoTa raiiku (opuentupoBouyno H =0,8d = 0,830 = 24 mm);
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K — koaddunreHT noaHoTsl pe3b0nl. Ji1s meTpuueckoit pe3pobr K = 0,93;
Kn - kK03¢(dUIIMEeHT HEpaBHOMEPHOCTH HArpy3Kd IO BHUTKaM pPe3bObI, IS
MeTpuueckux pe3sd  Kp,=0,6...0,7.

Kpytsmuit MOMEHT, HEOOXOTUMBINA AJIs 3aBUHUYMUBAHUS TallKu npu

3aTsHKKE 00ITa

Taae = F?am ( Omgf + Py tg((p + IIJ))
rie  d, - CpeaHH TUaMeTp p63I>6BI, B HAIlIEM CJIy4ae
d+d;  30+426,2

d2 = = = 28,1 mwm;
2 2
f 0,2 ..
@ - IpUBEJICHHBIH yron Tpenus, P = arctg —— = arctg —— = 9,9%
1,15 1,15
3,5
¥ — yron nogbema pe3sor;, g Y = = = 4,040, ¥ = 2,3°,

ndz " 3,14-28,1
[ToncTaBUB TMOMy4YEHHbIC 3HAYEHUA MapamMeTpoB B dopMmyrny s

OIIPpCACICHUA KPYTAIICTO MOMCHTA, IIOJIYYHUM

T B+390,2 + ﬂ £g(9,9° + 2,3%)) = 424000 Hum.

3

w6 = 40620 (<

Heobxoaumoe ycuire Ha KITFO4e MpH 3aTsHKKe 001Ta

E. = Tao _ 424000 _ 1115 H = 115
" — L = 380 = = KecC.

IMockoneky F,,  Oonblie  MpPEAENbHO  JOIMYCTUMOIO  YCHIIHS
[E.,] = 90 kec, HeoOXOOMMOE YCHIME 3aTSHKKH JIOJDKHO 00eCHeunBaThCS

YAJIMHCHHUECM KIIIO4a.
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3amanune Ne 2.0

| J

m )
B ‘
|:_
JEN\N
\1/ /
)L
b
Puc. 2.3 — x 3aganwnro 2.0
Ta6muma 2.0. Bapuantsl 3apanus 2.0
ITapa- BapuanTsl
Metpel | O 1 2 3 4 5 6 7 8 9
F, xH 34 | 52 | 48 | 38 | 64 | 40 | 72 | 54 | 38 60
a,rpaxg | 15 | 30 | 45 | 60 | 30 | 27 | 36 | 45 | 24 32
a,Mm | 100|120 | 90 | 130|120 | 80 | 140|130 | 70 | 100
L,mMm | 240 | 300 | 280 | 360 | 320 | 260 | 340 | 290 | 220 | 350
H,Mm | 280 | 220 | 250 | 400 | 320 | 280 | 260 | 270 | 260 | 290
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3amanue Ne 2.1.

% Q" 3

Puc. 2.4 — x 3amanuro 2.1

>

Ta6nuna 2.1. Bapuantsi 3aganus 2.1

ITapa- BapuanTsl

meTpel | 0O 1 2 3 4 5 6 7 8 9

F,.xH | 26 | 32 | 52 | 25 | 44 | 36 | 54 | 30 60 66
z 6 8 12 6 8 8 12 8 12 12

D;, mm | 300 | 350 | 410 | 280 | 420 | 360 | 450 | 290 | 500 | 470

D,, mm | 480 | 520 | 600 | 420 | 580 | 500 | 640 | 470 | 640 | 660
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3amanne Ne 2.2

\F
A4
b &)
dth ame
LD LU
a

D D
L/ 1/
: )
L/

/D [N
1/ \/

Puc. 2.5 — x 3aganuro 2.2

Tabnumna 2.2. BapuanTtsl 3aganus 2.2

ITapa- BapuanTsl

METPhI 0 1 2 3 4 5 6 7 8 9

F, kH 60 | 72 | 64 | 45 | 54 | 64 | 68 | /6 | 80 58

a, MM 240 | 300 | 290 | 320 | 200 | 190 | 260 | 220 | 250 | 320

b, MM 80 | 90 {120 /100| O | 5 | O | 40 | 70 | 120

38




3amanne Ne 2.3

[ /5
I/
/ ©—
b
Q
Q,
AN

Puc. 2.6 — x 3aganuro 2.3

Tabmuma 2.3. BapuanTsl 3aganus 2.3

[apa- Bapuantsl

metpel | 0 1 2 3 4 5 6 7 8 9
F,xH | 20 | 24 | 30 | 26 36 | 19 | 28 32 38 24
a,rpag | 15 | 12 | 24 | 30 36 | 45 | 10 16 20 25
b,Mm | 220|260 | 280 | 200 | 320 | 240 | 250 | 210 | 290 | 230
c,mm | 200|190 | 200 | 160 | 140 | 180 | 230 | 140 | 160 | 100
d,vMvm | 80 | 70 | 100 | 70 0 50 0 40 50 20
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3amanune Ne 2.4

I__
/ /GJ )
I ++H Ah  FHh
N I R w—
s
© ©
R —
N7
3/
\T—“T\
Puc. 2.7 — x 3amanmio 2.4
Ta6nuna 2.4. BapuanTe! 3ananus 2.4
ITapa- BapuanTsl

meTpel | 0O 1 2 3 4 5 6 7 8 9

F,xH | 60 | 65 | 72 | 56 | 62 | 58 | 52 | 68 | 65 | 75

a,rpag | 10 | 12 | 15 | 16 | 20 | 24 | 30 | 10 | 18 | 20

H,mm | 300 | 340 | 380 | 420 | 360 | 290 | 400 | 320 | 360 | 240

L,mm | 160 | 170 | 190 | 200 | 200 | 150 | 190 | 160 | 210 | 140
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3amanue Ne 2.5

| F-‘/
ZNU
N
th th
BB L SABY)
D D
—o—
~ O
& |
0 D
|

Puc. 2.8 — x 3amanuro 2.5

Ta6numa 2.5. BapuanTsr 3aganus 2.5

[Tapa- BapuanTsl

MeTpel | O 1 2 3 4 5 6 7 8 9
FoxH | 30 | 24 | 20 | 26 | 32 | 18 | 32 38 34 28
FyxH | 42 | 60 | 50 | 48 | 54 | 60 | 52 64 48 45
L,mm | 260 | 300 | 240 | 200 | 280 | 190 | 220 | 250 | 320 | 290
H,mm | 280 | 280 | 300 | 250 | 320 | 240 | 290 | 310 | 360 | 310
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3amanue Ne 2.6

JanY

\:F/

Lf

\.‘F/

Puc. 2.9 — x 3amanuro 2.6

Ta6numa 2.6. BapuanTsl 3aganus 2.6

[Tapa- BapuanTsl
Metphl | O 1 2 3 4 5 6 7 8 9
F,xH | 72 | 76 | 64 | 56 | 60 | 68 | 74 | 62 76 66
a, 45 | 60 | 30 | 48 | 54 | 60 | 52 | 64 48 45
rpan
L,mm | 260 | 300 | 240 | 200 | 280 | 190 | 220 | 250 | 320 | 290
H,mm | 280 | 280 | 300 | 250 | 320 | 240 | 290 | 310 | 360 | 310
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3amanune Ne 2.7

4 o
_E
o
il

| th h
O UV
o D

|

Puc. 2.9 — x 3aganuro 2.7

Tabnuna 2.7. Bapuantsl 3aganus 2.7

ITapa- BapuaHTsl

METphI 0 1 2 3 4 5 6 7 8 9

F, xH 65 | 72 | 58 | 64 | 70 | /6 | 60 | 56 | 74 | 86

a,rpag | 30 | 48 | 62 | 90 | 54 | 45 | 36 | 60 | 72 | 62

a,Mm | 260 | 240 | 320 | 220 | 200 | 250 | 190 | 210 | 280 | 260

b, MM 80 | 40 {100 | 50 | 20 | 70 | 30 | 50 | O | 60

H,mm | 300 | 260 | 380 | 280 | 220 | 270 | 250 | 290 | 400 | 320
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Ta6numa 2.8. BapuanTs! 3aganus 2.8

3amanue Ne 2.8

1

L] /

e

0\ )
N

4

i

N
\VV

o
f

AN
UV

Puc. 2.10 — x 3amanuro 2.8

[Tapa- Bapuantsl

MeTpel | O 1 2 3 4 5 6 7 8 9
F,xH | 39 | 54 | 45 | 60 | 72 | 58 | 65 | 48 | 55 | 62

a,rpag | 10 | O 12 | 6 15 | 20 | 18 | 10 | 8 3)
I, mm | 180 | 280 | 270 | 230 | 250 | 210 | 180 | 200 | 190 | 300
H,mm | 220 | 190 | 240 | 180 | 250 | 280 | 160 | 210 | 180 | 270
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3amanue Ne 2.9

a
T 7]
y| @@_

@ ©

(S
#N
WS
F d
e
Puc. 2.11 — x 3amanuro 2.9
Ta6numa 2.9. BapuanTsr 3aganus 2.9
ITapa- BapuanTer
METPBI 0 1 2 3 4 5 6 7 8 9
F, xH 23 21 32 | 24 | 25 | 19 | 26 | 24 | 27 | 25
o, Tpaj 10 12 14 | 18 | 15 | 24 | 20 | 15 | 18 | 22
a, MM 200 | 240 | 190 | 250 | 180 | 210 | 220 | 230 | 190 | 220
C, MM 150 | 180 | 140 | 160 | 200 | 170 | 150 | 140 | 120 | 140
d, Mmm 40 60 50 0 60 | 40 | 70 | 80 0 50
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Konrpoabnas padora Ne 3

KontponbhHas paboTa [0JDKHA COJAEpKaTh  pacyeT KIMHOPEMEHHOM
nepeaadr Mo UCXOTHBIM JaHHBIM, MIPUBEJACHHBIM B Tabimie. Pacuer momkeH
BBITIOJIHATHCS B CIIEAYIOLIEH MOCJIEA0BATEIIBHOCTH: CHAaYajaa MPOEKTHBIN, 3aTEM
pOBEpOUHBIA. B mpoexkTHOM pacueTe HEOOXOIUMO BHIOpATh T€OMETPUUECKHE
MapaMeTphl Nepeladd U JCUCTBYIOMINE B HEW Harpy3ku. [IpoBepounslii pacyer
JOJDKEH COJIep KaTh OLIEHKY MPOYHOCTH BEIOPAHHOTO CEUECHHS PEMHSI.

Cxema KIIMHOpPEMEHHOU TNepelauu MoKa3aHa Ha puc. 3.1.

Puc. 3.1

MGTOI[I/II(a BBIIIOJIHCHUA PpAaCdYCTOB IIOKa3aHa Ha ITPUMCEPC.

IIpuMmep BbInoTHEeHHs PadOTHI

HcxoaHblie JaHHBIE:

nepeaaBaemMasi MOITHOCT Py, = P1 = 4 kBm;

4acToTa BpalieHus Beaymiero mkuea Ny = 750 1/ mun;

nepeaaTOYHOe OTHOIIEHHE | = 2.

CedeHne KIIMHOBOI'O PeMHsI HOpMaJIbHOE MO JeicTBRyo1eMy ctanaapty ['OCT

12841- 89.
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Pemenne

1. IIpoekTHBIN pacueT KIMHOPEMEHHOM Mepenaun
1.1. Beibupaercst ceuenue peMHs o 1a6i.3.1 u rpaduky Ha puc. 3.1
NpUIOKeHUs 3, e 00JacTh NPUMEHEHUS JAHHOTO CEUCHUS PACcIOIOKEHA
BbIIIIE COOCTBEHHOM JIMHUU U OTPaHWYECHA JIMHUEH MPEABITYIIEr0 CEUCHUSI.
[Ipu 3TOM cieayeT UMeTh B BUAY, YTO ceueHUe pemHel O npuMeHsieTcs st
nepenaBaeMbix MolHocTel 110 2 kBT, a ceuenue E — cBoimie 200 kBT.
JIy1st HaIIMX UCXOJHBIX JaHHBIX BhIOWpaeM: cedyeHue peMHs b.

OCHOBHBIE pa3Mepbl CEUEHUsI KIMHOBOIO peMHs (puc. 3.2)

L b
!loo

o N

F
T

I
Y ]y
N
I
L|
IL

b,=14mm, b =17 mm,
h =10.5mm, A =138’
L, min = 800 mm, |, max = 6300 mm,
d™" = 125 mm.

1.2. [IpuHumaeTcs 3HaYEHUE JUaMETPa MEHbBIIIETO IKUBA, PABHOE
MHHAMaTbHOMY — di = d]"™ = 125 mm.

1.3. Tlpunumaetcs cpenHee 3HaueHUE KO PUIIMEeHTa TPOCKATb3bI-
Baaus ¢ = 0,015.

1.4. Onpenensiercst 3HaUeHUE TUaMeTpa OOJIBIIEro MKHUBa

dy=d;-(1—¢)*i=125-(1—0.015) - 2 = 246 mm.
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3HadeHHE TUaMeTpa OKPYTIISIeTCs 10 CTaHaapTHOrO d, = 250 MM.

1.5. Onpenensiercs pakTUIECKOE 3HAYCHUE TIEPEIATOTHOTO OTHOIIICHUS

P d2 250
¢ d,(1—€) ~ 125-(1-0,015)

=2,03.

PacxoxaeHrne MeX 1y 3aaHHBIM U (PaKTHUECKUM TMePeIaTOYHBIM OTHOIIICHHEM
cocraBisieT 1,5% (menee 3-4%)
1.6. BriOupaercst 3HaYCHHE MEKOCEBOTO PACCTOSIHHSI B HHTEPBAJIC
Armin -+ Amax.
Amin = 0,55(dy +d,) + h;
A < (1,5...2,0)(d; + d,).
B namrem cnyuae: a,,;, = 0,55 (1254 250) + 10,5 = 217 mm ;
Amax = 1,75(125 + 250) = 656 mm.
[Tpu BEIOOpE MEKOCEBOTO PACCTOSIHUS OPUESHTUPYEMCS Ha PEKOMCHIAIINN
tabn. [lpuammaem a = 1,2 - d,= 1,2- 250 = 300 mm.
1.7. OnpenensieTcss OpUEHTUPOBOYHOE 3HAYCHUE IJIMHBI PEMHS 110
npuOIMKEHHOHN hopmyie

(dy—dq)?

Lopueﬂm=2'a+ %(d1+d2)+ 4a

=2-300+1,57(125 + 250) +

(250—-125)?

= 1202 .

BriGupaetcs nimuHa peMHs U3 CTaHAapTHOTO psiga (Tabum. 3.3 mpuioxeHus 3).

L., = 1250 mm.

1.8. Ompenensiercs GpakTHUECKOE 3HAUCHUE MEKOCEBOTO PACCTOSHUS

aAp = é{ZL — T[(dz + dl) + \/(ZL - T[(dz + dl))z - 8(d2 — dl)z} =

= 18{2 -1250 — (250 + 125) +

+\/(2 1250 — (250 + 125))? — 8(250—125)2} = 325 mwm.
1.9. Onpenensercst yroj oxBara peMHEM BEIYIIEro KUBa

d, — dy o 250 —125 .
— =180° ~ 57" ————— = 158,1".

a; = 180° — 57°
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VYcioBue aq > 1200 1 KITHHOBBIX peMHel cOOTI0ICHO.
1.10. OnpenensieTcst CKOPOCTb PEMHS
_mrdyng 3,14-125-750
60 -1000 60-1000

YcenoBue v <25 m/c Il KITHHOBBIX peMHEN COOJIIOIEHO

v = 4‘,9 M/c.

1.11. YactoTta nmpoberoB pemMHs

v 49
U—Z—LTS—3,9 1/c.

VYenosue U < 30 1/c cobmioneno. Ilpu 3ToM rapaHTHpyeTCsi CPOK CIIY>KObI
pemHs 1000...5000 gacos.

1.12. IlpenenbHass MOLIHOCTb, KOTOpasi MOKET OBITHh MepeAaHa OJHUM
KJIMHOBBIM PEMHEM.

[Pp] =[Po] - Co-CL-Cp-Cy,

rae [Po] - momyckaemasi mpemenbHash MOIIHOCTh, TiepeaaBaeMasi OJHUM
PEMHEM JAHHOTO CEYEHUS STATIOHHOM JJIMHBI B CTAHAAPTHBIX YCIOBUSIX
(i =1, ,=180°, marpyska crokoiiHas). Omnpenensercs mo Tabdi.3.2.
npwioxkenus 3. J{nsg mamux ycioBuit  [Py] = 1,39 kBT.
C, — KO3(pUIMEHT, YUYUTHIBAIOIINNA BJIUSHUE HA TATOBYIO CIIOCOOHOCTH yriia
OXBaTa Ha MajioM mkuBe. Omnpenensercs no Tada. 3.4 npuioxeHus 3, s
Hammx ycioBuii  C,= 0,95.
C; - k03¢ ULHMEHT BIMSHUS OTHOIICHUS pACUETHOW JIJIMHBI pEMHSI K 0a30BOM.
Omnpenensiercs mo Tabda. 3.5 npuiioxkeHus 3, Mg HAIMIUX YCJIOBHMA
L/L,= 1250/2240 =0,56; C; =0,89.
Cp - KO3DPUITMEHT TUHAMUYHOCTH HArPy3KH, JUIsl HAIIUX YCJIOBUM (CTIOKOMHOM
padoter) Cp =1[3].
C, — x03hDUITUEHT 0XKUTAEMOIr0 YKCiia PeMHEH B KOMIUIEKTE KJIMHOPEMEHHOU
nepegayu, onpeaensercs no tTada. 3.6 npuiioxkeHus 3 JUIS HAIIuX YCIOBUM —
(mpumepno 4/1,39=3) C, =0,95.

Takum 06pazom
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[Pp] =1,39 -0,95-0,89-1-0,95 = 1,12 xBr.
1.13. Omnpenensercss HEOOXOAUMOE YHUCIO PEMHENW B KOMIUIEKTE
7 = PHOM — 4

PP 1,12

= 3,57.

[IpuHuMaeTcs He0OXoauMoe 4YHCIO peMHed paBHbIM 4. [lpunHsToe
YHCII0O PEMHEN HE MPEBBIIAET PEKOMEHIYEMOrO Ul mepeaady Majlou u
cpeaHe MomHocTu S...8.

1.14. Onpenensiercs cuiia NpeaBapUTEIbHOTO HATSHXKEHUST PEMHS
850-P,,  C; 850-4-0,89

F = = = 193 H.
0" Zp-v-C,-Cp  4-39-095-1

1.15. OmnpenensieTcsi OKpy»Hasl cujia, IepegaBaeMas  KOMIUIEKTOM

peMHEN

Puon1000  4:1000

F. =
t v 3,9

= 1026 H.

1.16. OmnpenensroTcsi CHJIBI HATSDKCHHSI BEIYIIEW W BEJOMOW BETBEU

OIHOI'0 KIIMHOBOI'O PEMH

F, 1026

F1 = FO +E =193+7=321H
Fy=Fy——= =193 -2 =65 H.

2. IIpoBepOYHBI pacyeT KIMHOPEMEHHOM NIepeaaun
2.1. Onpenensgercss MAaKCUMAIIbHOE HOPMAJIbHOE HAIPSKEHUE B OTIACHOM
CEYECHMH BEAYLIEH BETBU PEMHS
Ovaxe = Op + 0, + 0.
2.1.1. HanpsikeHne pacTsKeHUst

_F o193 1026 _ ..o
~ A4 ' 22ZpA 138 ' 24138  ° @

O¢

2.1.2. Hanpspxkenue usruba

0, = E—— =100 —=

dqi-A 125138 0,06 Mlla.
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2.1.3. HampsbkeHne OT HEHTPOOSKHBIX CHJT

g,= p-v?-107°=1300-3,92-107° = 0,02 MI1a.

B st0it hopmyrne p = 1250...1400 kr/M* - TIOTHOCTH MAaTEPHAIA PEMHSL.

[Tonyyaem a,,,,. = 2,33 + 0,06 + 0,02 = 2,41 Mlla.

2.2. JlomyckaeMbie HanpsbkeHus pactsokenus [o] = 10 Mila.

[TOCKONBKY Gyaxe < [0], pabOTOCTIOCOOHOCTH KIIMHOPEMEHHOU TTepeaadn

oOecrieyeHa.

3agaHus K KOHTPOJIbHOM paboTe Ne 3

Cxema nepenauu nokasana Ha puc. 3.1

Tabnuma 3.1.
[Tapa- 3anganue
metrp | O 1 2 3 4 5 6 7 8 9
P, 15 | 2,2 3 4 55 | 55 4 3 22 | 15
kBT
i 18 [ 224 28 |315| 18 | 25 4 |315| 28 4
Tabmuma 3.2
[Tapa- Bapuant
METp 0 1 2 3 4 5 6 7 8 9
ny,1/mMun | 750 | 1000 | 750 | 1000 | 1500 | 1000 | 750 | 1000 | 750 | 750
o’ 0] 0 [15][122|5 [10] 0] 6 |12 |12

Paborta nepenauu AByXCMEHHAs C JIESTKUMU TOJTYKaMU

51




Kontpoabnast pabora Ne 4

KoHnTtponbHas paboTta 10KHA coepKaTh pacydeT LEMHOM nepegayu 1o
MCXOJHBIM JAaHHBIM, IPUBEACHHBIM B Ta0auie. Pacuer 0mKeH BBIMOIHATHCS B
CJIEAYIOIIEN TMOCJIEIOBATEIILHOCTH: CHayala MPOEKTHBIN, 3aTEM MPOBEPOYHBIN.
B mpoekTHOM pacuere HEOOXOIUMO BBIOPATh TEOMETPUYCCKHE IMapaMETPhI
Iepetaym: Iar Lenu, MEXOCEBOE pPACCTOSHUE, UIMHY UMM, JUaMETPBI
3BE3J0YEK U JCUCTBYIOIIME B HEW Harpy3ku. [IpoBepouHbIil pacyer IOJKEH
COJIEpKaTh OILICHKY MPOYHOCTH U H3HOCOCTOMKOCTH BBIOPAHHOTO CEUYCHUS
PEMHSL.

MeTOI[I/IKa BBIIIOJIHCHHSA paCdCTOB ITIOKAa3aHa Ha IIPUMCEPC.

IIpumep BohInoTHeHUs1 padOTHI

Hcxoanbie naHHbIC:

[lepenaBaemas momuocts  P,,, =P1=7,5 kBm.

Yacrora BparieHus Beayinei 3se3nqouku Ny =400 1/ mumn.
[lepenaTounoe oTHOLICHHE | = 2.

Hens ponukoBas no I'OCT13568-97 onnopsnnas tuna I1P.

Harpyska nepemeHnHas ¢ HeOOIbIIUMU KOJIEOaHUSIMHU.

MesxoceBoe paccTosiHuEe, PEKOMEHAYEMOE IO MIary IemH.
PacrnonosxeHre TMHUN TIEHTPOB — TOPU3OHTAIBLHOE.

PerynupoBka ocyliecTBiseTcs NEPEIBUKEHUEM OCH MaJIOi 3BE€3/I0UKH .
Pabora nepenauu B 3anbUICHHON cpeie.

[Tpon3BOACTBO OAHOCMEHHOE.
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Pemenue
1. Haznawaetcst umcio 3yObeB BeayIeit 38e3109ki. B cooTBeTCcTBHH C

pexkomenparueii Tadn. 4.1 mpwioxkenns 4 npu i =1...2 Z;=30...27.
[Ipunumaem Z; = 27.

2. Yucio 3yobeB BeOMOM 3Be3M0UKH Zy = Z3-1=27-2 =54 < Zpmax =
100...120.

3. Ompenensgerca  pacdyeTHas MOIIHOCTb P, , ODKBHBaJE€HTHas IO
CBOEMY BJIMSHHUIO Ha JOJTOBEYHOCTH IEMU MOIIHOCTH Pj, NpUIIOKEHHOU B
YCIIOBUSX paboThI Oa3oBoii epenaun (tadn. 4.2 u 4. 3 npuioxenus 4)

B,= P K, K, K,

rie K, - xoaddurnuent uuciaa 3yoeeB, K, = Zy [ Z;, Zog = 25. B
paccMatpuBaeMoM mpumepe K, = 25/ 27 = 0.926;
Ky - koadourment vactorsl BpameHus; K, = Noy / Ny,  npuHUMaETCS
Onmvkaiiied Kk pacueTHo u3 ctanpapTaoro psga K, =400 /400 = 1.0;
K, - koadduimeHT skcrutyaTanuu, onpeaesieMblid 1mo ¢popmysie

K, = Ky Ky Ky Koo Ko * Koo
rie K, - koagdunmeHT 1TuHaMUYeCcKON Harpy3Ku;
K. - KO3 HUIHEHT MEKOCEBOT0 PACCTOSIHUS WU JJIMHBI LIETIH,
K. - k03¢ (duULMEeHT HaKJIOHA TIepeladyu K TOPU30HTY;
Kye. - K03 duueHT criocoda peryaMpoBKH HaTSKEHUS LIEIH;
K. - xoadduLMeHT cMa3Ku U 3arps3HEHUs epeladui;
Kpeoe = KO3 PUIUEHT pesknMa HATPY3KH.

Bce mnpuBeaeHnbie KOd(PGUIMEHTH ompenenstores mno Tabm. 4.2
npwioxkeHuss 4, B Hamem ciydae npuHumaeM: K, = 1,2 npu pabore c
HeOonpmumu konebanusamu, K, =1, K, =1, K,, =1 — npu perynmupoBke

HATSDKEHMS 3a cYeT oJHOM u3 3Be3qouek, K.= 1,3 — npu pabote ¢ HEOOIBITUMHU
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CKOPOCTAMH B 3albUIEHHOM nomemeHud, K, = 1.0 — mnpu ogHOCMEHHOH
pabore. U koapdunUeHT SKCIUTyaTaum

K,=12-10-10-10-1,3-1,0=1,56.

PacueTHass MOIIIHOCTH
P,=75-0926-1,0-1,56 = 10,8 xBm.

4.1lo onpeneneHHON BennuuHe P, W IPHUHATON YacTOTE BpallCHHs
Ny = 400 1/ mun vazHavaercd nenb no I'OCT 13568-97 tuna I1P u o tabdn. 4.3
OIPENEISIIOTCSA €€ 1Iar U MEXOCEBOE PACCTOSIHUE.

B paccmarpuBaeMOM mpuMepe MpH HAIIMX UCXOAHBIX JaHHBIX U
Pp < [Py] = 19 kBt mpunumaem nems IIP 25,4-56700.  Illar nenwu
Py = 25,4 mm. IIpunaTOE 3HaUEHUE 11ara MEHbIIE MAKCUMAJIBHO JTOITYCTUMOTO
npu yactote Bpamenus 400 1/mun, paBHoro 44,45 mm.

5. Onpenensiercst npeABapUTEIbHO MEX0OceBoe paccTosiHue. U3 ycnoBus
JOJTOBEYHOCTH LIETIH HA NIPAKTUKE PEKOMEHAYETCs PpUHUMAaTh a = (30...50) p,.
HwxkHue 3HadeHus MpUHUMAIOTCS s | = I1...2, BepxHue mig | = 6...7.
[Tpumewm B Hamem cnyyae a = 40-25,4 = 1016 mm.

6. OmpenensieTcst CKOPOCTH IIENTU

_Zl'p'nl _2725,4‘4‘00
V= 50-1000 60-1000

= 4‘,57 M/c.

1. OHpCI[CJ'IHeTCH IJIMHA ICIIM, BbBIPpA)XCHHAA B Iarax HWJIKM 4YHUCIIax

3BEHLEB IICIU
2a 71+ z Zy — Z 1016 27 + 54 54 —27 . 25,4

_a atn +( 2 " Z1,Py _ + +( )2 _
D, 2 21 a 25,4 2 2-3,14° 1016

= 120,96.

L,

OTO 3HAYCHHE OKpyrinsieMm J0 »OCJI0oro 4ucia, YTOOBI HE IIPUMCHATDH

CIIEMAIIbHBIX COEIMHUTENBHBIX 3BeHbeB. [Ipuanmaem L, =121.
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8. YTouHseTCs MEKOCEBOE PacCCTOAHUC

L I o
25,4 27 + 54
= (12 ——)

4 2

27 + 54 54 — 27
+ ((121—7)2 -8 (T)2> = 1016,5 MM.

[lepenaua pabGoraer Jydile TpU HEOOJBIIOM MPOBUCAHUMU XOJOCTOU
BETBU ILIEMH, TOPTOMY pPACUYETHOE MEXKOCEBOE pPACCTOSHUE PEKOMEHIYIOT
yMmeHbIath npuMepro Ha (0,002...0,004) a. B paccMaTpuBaeMoM mpuMepe
4a = 0,003 a =0,003 '1016,5 = 3 mm.

[Ipunumaem a = 1013,5 mm.

9. OnpenensieMm AuaMETPhI 3BE3I0UYEK

p 25,4

di = —% = ——F7 = 219
Sin — Sin 1807
z1 27

p 25,4

d, = - = 438 mm.
2 Sin == 1800
54

10. OmpenensieTcsi OKpY>KHOE YCUIIUE B LIETH

F,=2= 7510° = 1641 H.
t v 457 '

CuunraeM ero paBHbIM HaTSHKEHUIO BEYILIEH BETBU PACCUUTHIBAEMOM

nepeaaun (Ui MPaKTUUYECKUX PacyeTOB MPUHUMAEM PABHOW HYJIIO HATSKEHHE

BEJIOMOI BETBH)
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11. Onpenensercs yaenpbHOE JAaBICHUE B IIAPHUPAX

_F 1641
P=%4" 22.61-7,95

= 9,13 Mlla,

rne B — mmmna crynunpl; d - quamerp Banmuka.  [o ta6u. 4.3 npunoxenus 4
HaXOUM
B=1328 um, d=5.08 mm.
[po] — momyctumoe paBieHne B mmapHupax nend. Ilo Tabn. 4.5
npuioxenus 4 [ po] = 24 Mlla.
OmnpenensieM JOMYCTUMOE yIEIbHOE JaBJIICHWE B IMApHUPAX IS

KOHKPETHOM Iepeaaun

_Ipol _ 26 _
[p] = = T = 16,7 Mlla.

HOCKOHBKy JAAaBJICHUC B HIApHHUpPaX OCIIN HUKC JOITYCTUMOI'O, IIPOYHOCTDH

U HW3HOCOCTOMKOCTBH IIEIM JOKa3aHBI.

56



3amanus K KOHTPOJIbHOM pabote Ne 4

Cxema nepenauu noka3ana Ha puc. 3.1

Tabmuua 4.1

[Tapa- 3amanue

merp | 0 | 1 | 2 | 3 [ 4[5 ] 6 | 7 | 8

P,xBr | 15| 2.2 3 4 55 | 55 4 3 2,2

[ 18 | 224 | 28 | 3,15 | 18 | 25 4 3,15 | 2,8

Tabmauma 4.2

[Tapa- BapuanTt

METp 0 1 2 3 4 5 6 7 8 9

ny;,1/mMun | 400 | 800 | 600 | 200 | 1200 | 1000 | 600 | 800 | 600 | 400

0’ 10 | 0 | 15 | 24 | 12 | 15| 0 | 18 | 20 | 12

PaGora nepcaadn AIByXCMCHHasA C JICTKMMH TOJTYKaMHU

57




ITMCbMEHHBIE PABOTDBI

KpoMme KOHTpOJIbHBIX paboOT CTYACHTHI 00s13aHbI BHIMOIHUTH MUCHbMEHHBIE
pabotsl (pedepatsl) 1Mo npearaeMoMy nepeuHto Borpocos. Homepa Bonpocos
BBIOMPAIOTCSI B COOTBETCTBUU C TaOJIMIICH BAPUAHTOB KOHTPOJIBHBIX BOIIPOCOB
o JIByM ToclieMHUM IudpaM ydeOHoro mudpa, eciau OT mpenojaBareis He

MIOCJIEAYET UHBIX YKAa3aHUM.

ITEPEYEHb BOITPOCOB JIJIS1 CAMOCTOSTEJIBHOU PABOTHI
CTYAEHTOB-3A0O4YHMKOB

[IpenyiaraeMplii mepeyeHb BOMPOCOB HMMEET LEJIbI0 aKTUBU3AIMIO U
NOBBIIIEHHE 3(PPEKTUBHOCTU CAMOCTOSTENbHON paOOThl CTYAEHTOB-3a04HHUKOB,
pa3BUTHE HABBIKOB PAOOTHI C y4yeOHOW JIMTEpaTypod Npu H3yYEHUH Kypca
«/letanm MammMH W OCHOBBI KOHCTpyHMpoBaHHUs». OTBETbl Ha Npeajaracmbie
BONPOCH! JOJDKHBI MPEACTABIATHCA B BUJE KPAaTKUX pedeparoB, COCTaBISIEMbIX
Ha OCHOBE M3YYEHMsI COOTBETCTBYIOLIMX pa3/eioB y4ueOHOHM nurepaTypsl. Ho
OHM HU B KOEM CJIy4ya€ HE MOIyT SBIATHCS PE3yJbTaTOM MPOCTOrO
NEepenuchiBaHUsl TeKcTa ydyeOHuKa. BecbMa 1eHHOW  mpencTaBisieTcs
WUTIOCTPALIMSL TEOPETHUYECKUX TOJIOKEHU MpuMepaMu M3 MNPAKTUYECKOM
JeSITEIbBHOCTH aBTOpa pedepara.

Pabote, mpencraBmsomme coOOW TOCIOBHYIO Komuio pedeparos,
BBITIOJIHEHHBIX JIPYTUMU CTYI€HTAMU, HE OYIyT 3aUTEHBI.

OneHka BBIMOJTHEHHONM pa0OThl YYMTHIBAETCS MPHU CHaye 3a4eTOB U
HK3aMEHOB.

[lonHoTta oTBeTa Ha BOMNPOC M €ro COAEP)KAHHUE OMNPENEIAIOTCS

MpOrpaMMON Kypca.
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1. Coennnenus neraje MaluH

1.1. Pa3beMHbIe coeuHeHMs. Pa3HOBUIHOCTH Pa3beMHBIX COCTUHEHUM.
O061acTh MPUMEHEHHUS PA3IMYHBIX TUIIOB Pa3beMHBIX COCIMHEHUN.

1.2. Pe3nboBble coeauHeHus. Tumbl pe3pd, TMPUMEHSIEMBIX B
MarmuHocTpoeHun. O0ocHOBaHME BbIOOpa Tua W (popmbl mpoduiis pe3nOb.
TexHrUecKue XapaKTepUCTUKU U 00JIACTh MPUMEHEHUS pPa3IUYHbIX THUIIOB
pe3b0.

1.3. KonctpykTuBHbie (OpMBI OOATOB, BUHTOB, IIMWJIEK, rack. Ob1acTh
MPUMEHEHUSI Pa3IUUHbIX (OpM. YKaXKUTE, ¢ KaKUMU THIAMH KpPETEKHBIX
m3fenui Bel BCTpedyanuch B CBOEH MPAKTUYECKOW MESITEIBHOCTH, B KAKHX
KOHCTPYKIUSIX OHU MPUMEHSIOTCS

1.4. IlpuBeaute npuMepbl HAPSHKEHHBIX OOJNTOBBIX COeAMHEHUI. PacueT
HEHAIpPSOKEHHBIX W HANpPSDKEHHBIX ~ OONTOBBIX — coeAauHeHuil.  Pacuer
OKCIIEHTPUYHO HArpy>KEHHBIX O00yTOB. CpaBHUTE CTENEHb HArPYyKEHHOCTH
OOJTOBBIX COEIMHEHUN PA3TUYHBIX TUIIOB.

1.5. Pacuet anemenToB pe3pd. OOOCHOBaHME pa3MepOB TalKH.

1.6. CapHble coenuHeHus. Pa3HOBUAHOCTH CIOCOOOB CBApKH,
KOHCTPYKIMSl CBapHbIX IIBOB. MeToIMKa pacyeTra CThIKOBbIX HIBOB. Pacuer
IIBOB TIPY COSAMHEHUU JeTalIel BHAXJIECTKY U B «TaBpP».

1.7. OKCIUTyaTallUOHHBIE XapaKTEPUCTUKU CBAPHBIX COCIUHEHUN U
obnacTe ux npuMmeHeHus. CpaBHEHHE 3aKJICTIOYHBIX W CBAPHBIX COCIUHEHUHU.
[TpuBenute u3BecTHbie Bam mpumepbl MpUMEHEHUS 3aKJICTOYHBIX U CBapHBIX
COEJIMHEHUM.

1.8. 1llmoHOYHBIE COEOUHEHUS, MX HA3HAYECHHWE U KOHCTPYKTHUBHBIC
dopmbl.  OOsacTh MPUMEHEHMS KaKJIOTO TUIA IIMOHOK. MeTonuka noadopa
LITIOHOK.

1.9. TIpoBepouHbIii pacyeT MPU3MATHYECKON, CETMEHTHOM, KIMHOBOM,

T&HFCHHH&HBHOﬁ IIITOHOK.
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1.10. 3yOuarble coeauHeHus. Pa3HOBUIHOCTH, XapaKTEPUCTHUKH,
00acTh MpPUMEHEHHUsT pa3nuYHbIX (opMm 3yObeB (TummiieB). MeTtomuka

pacuera 3y0uaThiX (IUIUIEBBIX) COCTMHEHUH.

2. MexaHnuyeckue nepeaaqyu

2.1. Pemennnie nepemauu. OOmMe CBEACHHs, NMPUHIMUI JCHCTBUS U
knaccupukanus. TexHUYeckrue XapakTepUCTUKA W 00JacTb MPUMEHEHHS
PEMEHHBIX Tepesay.

2.2. OcHOBBI pacueTa PeMEHHBIX Iepefad. YCWIHS W HaNpsOKeHUs B
BETBSIX PEMEHHOW mnepenadn. Bunbl CKonbXkeHUsT peMHs 1o mkuBaM. [IpuHumn
pacyeTa MIOCKOPEMEHHBIX TIepe/iad MO0 KPUBBIM CKOJIbKEHUSI.

2.3. KinmnopemenHnasi nepenava. DKCIUTyaTallMOHHBIE XapaKTEPUCTHKHU H
CpPaBHEHHE C IJIOCKOPEMEHHOM mepenaye. [IpuHomMn pacdyera KIMHOPEMEHHON
nepeaayn.

2.4, 3yOuateie mnepenaun. Kiaccudukanuss 3yOuaThix —mepesad.
OcCHOBHBIE TOCTOMHCTBA M HEJIOCTATKU 3y0UaThIX mepesad.

2.5. Kocozybas 3yOuartas mnepenadya. [lonstue 00 HKBHBaJICHTHOM
HUIMHAPUYECKOM 3y0uyaToM kosiece. CooTHolleHue napamerpoB. [JocTtonHcTBa
U HEJOCTAaTKU KOCO3YOBIX KOJIEC, UX CpaBHEHHE C NpsIMO3yObiMU. CHilbl,
JNEHCTBYIOLIME B 3aLICTNIEHUH HUIUHAPUYECKUX KOJIEC.

2.6. Bunbr pazpymieHuss 3yObeB M pabO4MX MOBEPXHOCTEH 3y0UaThIX
konec. [lpunmmm pacdera 3yOuaThix miepenad. (OCHOBHBIE pacuyeTHBIC
cooTHoIeHus. OneHka BIMSHUS CHJIOBBIX M T€OMETPUYECKUX (HaKTOpOB Ha
HArpy3049HYI0 CIIOCOOHOCTH 3yOUaThiX mepeaad. Marepuanibl, BUJIbl YIIPOUHCHUS
3yObeB. JlomyckaeMble HaMPSHKEHMUS.

2.7. Konunyeckas nepenaya. OCHOBBI TeOMETpUU U KUHEMATUKU. O0JIacTh
NPUMEHEHUST B TOPHOM TEXHUKE. OKCIUTyaTallHOHHBIE XapaKTEPUCTUKH
KoHUYeckux nepenad. Cuibl, JEHCTBYIONIUE B 3alIETNIEHUH KOHMYECKHUX KOJIEC.

OCHOBHBIE COOTHOIIEHHS CHIIOBOTO pacueTta KOHHUYCCKHUX IIepcaad.
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2.8. Uepmsunasa nepenaya. OCHOBHbIE TEOPETHUECKHE COOTHOIICHMS.
KoHCTpyKIIMsl 3JIEMEHTOB YEPBAYHOM IEpeadd: YEPBAK, YEPBIYHOE KOJECO.
[lepemaTouHOE€ OTHOLICHHUE YEPBAYHOM nepenadn. CaMoTOpMO34Iasi YepBAYHAS
nepenada. KIIJI nepemauun. TpeHuwe B uepBAYHOW Iiepenade. MaTepuasl
AJIEMEHTOB YepBIYHOW Tiepenaun. JlOCTOMHCTBA ¥ HEIOCTaTKH, O0JacTh
IIPpUMEHEHUST YepBsauHOU nepenaun. [IpuBeaure m3BecTHble Bam mpumepsl u3
Bamen [IPAaKTUKU IIPUMCHEHUA YEPBAYHOU repenayu. Kaxkne
HKCIUTyaTallMOHHbBIE CBOMCTBA HabMoAanuch Bamu B mporiecce sKCITyaTaimm.

2.9. CunoBoil pacuer uepBsiyHOM mepenaud. Cuibl, NEUCTBYIOIINUE B
3anemiennd. Kpurepum paborocnocoOHocTH. IlpuHUMI cHUIIOBOrO pacuera
YEpBSIYHOM II€pelaun, pacueTHbIE apaMeTphl. Pacuer uepBsSsyHOU Iepenadyu Ha
HarpeB. Kparkue cBeieHus 0 TJI000UIHOM Mepeaye.

2.10. Ilemnas mepenava. [TpuHIMI ACHCTBUSA M CpaBHUTEIBbHAS OICHKA.
O6nacte npumeHeHUs1. OCHOBHBIE XapaKTePUCTUKU. KOHCTPYKIIMS OCHOBHBIX
AJIEMEHTOB: 3BE3/I0YKH, HauOoJjee paclpoCcTpaHEeHHbIe TUIHI Leneil. Kputepun

paborocnocooHOCTH. MeTonuka pacuera.

3. Ocu, BaJibl, NOAMUIHUKH, MY(PTHI

3.1. Ocu. [lpunnumne! knaccudukanuu oceil. OCHOBBI KOHCTPYUPOBAHUS
ocer. Ock paBHOrO conportusieHus. [IpoekTupoBanue ocei, pacdyeT ocel Ha
po4yHOCTh. [IpuBennTe u3BecTHpie BaM npumepsl IpUMEHEHHUS OCEM.

3.2. Bansl. OTnuuaus BayioB oT oceid. [IpuHITMT KOHCTpyHpOBaHUS BajoOB.
IIpoekTHBIN pacyeT BajJoOB Ha KpydyeHHe. Meroauka IIpOBEPOYHOIO pacyera
BaJIOB Ha MPOYHOCTh M *KeCTKOCTh. Habmomanu mu Ber paspymenue Bamos. B
YeM MPUYMHA, XapakTep pa3pylIeHUs.

3.3. Ilommunuuku ckojbxeHus. OOIMe CBeIeHHS W TPUMEHEHHE.
YcnoBuss pabotel u  Buabl  paspymieHus.  KoHCTpyKTuBHBIE — (POPMBI

IIOJIIHUITHHUKOB. MaTepI/IaJ'IBI OCHOBHBIX 3JICMCHTOB. KOHCTpYKI_II/I}I CMAa304YHBIX
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ycTpoicTB. OOmMe NPUHIUIBL pacyeTra MOAIIUIHUKOB MOy HUIKOCTHOTO
TpEHHUSI.

3.4. Tlommunuuku kadyeHus. OOIME CBENEHUA O KOHCTPYKIIHH
MOJIIMITHUKOB KaueHusi. OCHOBHBIE 3J€MEHThl KOHCTpYKImu. Kiaccudukanus
MOAIIUITHUKOB KaYCHHUSI.

3.5. O0630p OCHOBHBIX THUIIOB IMOJIIUITHUKOB KadeHus. OOsacTh
NpUMEHEHUsT Kaxmoro Tuma. (OCHOBHBIE JOCTOMHCTBA W HEJOCTATKH,
IKCIUTyaTallMOHHBIE  XapaKTepUCTUKH. Pa3neneHwe 30H  HCMOIb30BaHUS
MOJIIUITHUKOB KAYEHUS U CKOJIbKECHHUS.

3.6. Kpurtepun paboTocmocoOHOCTH, BUABI pa3pylICHUs TOIIMITHUKOB
KaueHusa. Meroanka moa0opa v MpoBEPOYHOrO pacyeTa MOJITUITHUKOB KaueHHUS.
Kaxkue BubI pa3pymieHus MOAITUITHUKOB KadeHus HaOo1ami Bel mnaHo.

3.7. Mydter. Obmue cBeneHus, Ha3HaUeHUE U Kiaccudukanus. Kakue
Tunbl MypT nmeroTcs Ha Bamem npeanpustin. ONUIIUTE CIIy4au pa3pylIeHUsS
WX DJIEMEHTOB.

3.8. OnumuTe KOHCTPYKIIMU HauboJee pacpoCTPAaHEHHBIX TUIIOB TIIYXHUX
U KOMIEHCUPYIOMUX My(}T. YKaxkuTe 001acTh UX MPUMEHEHHUS, JOCTOMHCTBA U
HEJIOCTATKHU Pa3IMYHBIX THIIOB.

3.9.  Onumure KOHCTPYKIIMH HauOoJiee pachpOCTPAHEHHBIX THUIIOB
VOPYTHUX H YIPaBISEMbIX, CIEMHBIX M CaMOYIPaBIsEMbIX My(T. YKaXuTe
00JIaCTh MPUMEHEHHUSI M SKCIUTyaTaIlMOHHBIC XapaKTEPUCTHKU KaXKJOTO THIIA.

3.10. TIlpyxwunsl. OOmme cBeAeHUS, Ha3HAUYeHWE W KIaccU(DUKaIus.
Butble TpYyXWHBI, KOHCTPYKIMSI M OCHOBHBIE TE€OMETPHUUYECKHE pa3MEpHI.

Marepuansl npyxuH. [Ipuanun pacuera.

TABJIMITA HOMEPOB KOHTPOJIbHbBIX BOITPOCOB
(HOMep BapuaHTa COOTBETCTBYET JIBYM IMOCIETHUM MU paM yaeObHoro mudpa

3a4E€THOM KHUKKH CTYJICHTA)
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Ne Howmepa No Howmepa Ne Howmepa
Bap. BOITPOCOB Bap. BOIIPOCOB Bap. BOIIPOCOB

00 (15| 27 (32| 34 |18 27| 3.7 |68 |16 | 23| 39
01 (12| 22 (39| 3 |15 25| 33 |69 |12 28| 3.1
02 13| 29 (39|36 |13 |22 |310| 70 |14 | 21| 3.7
03 (17| 24 (34| 37 |12 210 38 | 71 | 1.7 |26 | 3.2
04 119 25 (36|38 |19 29| 33 |72 |18 |28 | 3.2
05 (14| 28 (39|39 |11 28| 37 | 73 |13 |23 | 38
06 (1.10| 23 | 33| 40 |110|25 | 31 | 74 |12 |26 | 34
07 (13| 21 (38| 41 |16 |27 | 34 | 75 |110| 2.7 | 3.5
08 (11| 21 (39| 42 |15 210 39 |76 |18 | 22| 36
09 (14| 29 |37 |43 |13 24| 36 | 77 |16 | 25| 3.9
10 | 17| 27 |32 | 44 | 11|29 310| 78 |13 |28 | 3.8
11 | 13| 25 |38 | 45 |17 (210 3.7 | 79 |19 | 23 | 3.10
12 116 210 | 31| 46 |16 |28 | 36 | 80 |12 |27 | 39
13 118 | 23 |34 | 47 | 15|29 | 38 | 8 |19 |24 | 37
14 1 15| 24 | 33|48 |12 |25 | 32 | 82 | 11|22 | 38
15 119|210 |36 | 49 |110]| 26 | 36 | 83 |12 | 24 | 3.10
16 | 11| 27 |36 | 50 |11 |26 310 | 84 |110] 29 | 3.1
17 1110} 210 | 35|51 |10 |21 34 | 8 | 11|25 | 35
18 |14 | 25 | 37|52 12|29 | 34 | 8 |17 |23 | 3.7
19 |13 ] 23 | 31|53 19|22 | 33 | 8 |19 |27 | 31
20 | 18| 25 |34 | 54 |13 |27 | 39 | 8 |14 |24 | 39
21 | 15| 21 |310| 55 | 1.8 |210| 32 | 89 | 15| 22 | 35
22 |119| 28 |33 |5 |14 |26 | 31 | 90 | 13|26 | 3.3
23 |16 | 22 | 31|57 |17]25| 30 | 91 |18 | 29| 3.2
24 117 29 | 35|58 | 15|23 ] 35 | 92 |14 210| 34
25 |16 | 26 | 37|59 |16 |24 | 38 | 93 | 15| 28 | 3.5
26 | 12| 21 |36 |60 |19 |21 34 | 94 |16 | 21| 35
27 | 14| 23 | 32|61 |11 |24 ] 35 | 9 |12 |23 | 36
28 | 18| 26 |38 | 62 (11022 | 36 | 96 | 19| 26 | 35
29 | 17| 21 |33 |63 |14 |27 | 38 | 97 | 1.1 |210]| 3.10
30 |16 | 29 |36 |64 |17 |22| 34 | 98 |{110| 28 | 34
31 | 14| 22 | 32| 65|13 (210 33 | 99 | 18 | 24 | 3.3
32 | 17| 27 [310] 66 | 1.5 | 26 | 3.9

33 (110 24 | 31| 67 | 18|21 | 3.2
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I[TPUMEPHBLIE BOITPOCBHI ITPU 3AILIATE KOHTPOJIBHBIX PABOT

1. 3aueM HE0OXOAMMO MPUMEHEHHUE MTPEABAPUTEIILHOMN 3aTXKKU 00ITOB?

2. KakoBbI ciocoOBI CTOMOpPEHUsT OOJITOB OT pPa3BUHYMBAHUS ?

3. KakoBbI BO3MOXKHOCTH TPUMEHEHUST OOJITOBBIX COCTMHEHHUH MPH
Harpy3kax, JeHCTBYIOUIUX B TNIOCKOCTU COECIUHEHUS?

4. Kak o1leHUBaeTCsl IPOYHOCTh 00JITa, YCTAHOBIIEHHOTO BHELIEHTPEHHO
OTHOCHUTEIBHO HAarpy3Ku?

5. U3mensiercs a1 NpoOYHOCTh CBAPHOTO COCTUHEHMUS, €CITH BMECTO
CTBIKOBBIX IITBOB MIPUMEHHTH YTIIOBBIE M HA000POT?

6. Kak omieHMBaeTCst MPOYHOCTH CBAPHOIO 11BA OTHOCUTEIHHO
MMPOYHOCTH COCIMHSEMBIX JIeTanei?

7. KakoBbI mpenMyIiiecTBa KIMHOPEMEHHBIX TIepe/iad M0 CPAaBHEHUIO C
MJIOCKOPEMEHHBIMU?

8. Uto sBisieTcss KpuTEpreM pabOTOCTIOCOOHOCTH LIETTHOM mepeaayun?
[TPUMEPHBIE 5K3AMEHALIMOHHBIE BOITPOCHI

1. Kputepun paboToCroCOOHOCTH JIeTaeii MaIluH.

2. CrocoObl cTOmOpeHus OOJITOBBIX COCTUHEHUM.

3. Knaccudukamms pe3b00BBIX U3IETNN 110 TPOGUITIO PE3bOBI.

4. T'eomeTpryecKre XapaKTEPUCTUKNA METPUIECKON Pe3bOBbI.

5. PacyeT npeaBapuTeIbHO 3aTSIHYTOrO 00JTa MO ICUCTBUEM BHEITHEH
Harpy3KH.

6. Pacuder OonTa mpu BHELIEHTPEHHOW Harpyske.

7. OCHOBBI pacueTa rpynmnoBbIX OOJITOBBIX COSAUHEHUMN.

8. Marepuabl pe3p0OBBIX U3/IEITHI, 3aT1aChl POYHOCTH.

9. Knaccuduxkanys u 0cOOEHHOCTH pacyeTa pa3IMuyHbIX BUJIOB CBAPHBIX

IIIBOB.
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10. IIpo4yHOCTH pa3IUYHBIX BUJOB CBAPHBIX COCIMHEHUN.
11. KoOHCTpyKIMH U pacyeT 3aKJICIKH.
12. PacueT METaUIOKOHCTPYKIIMHU, OCJIA0ICHHON 3aKIICITKaAMH.
13. Tunsl MIMOHOK | OMpeiesieHne UX PaboTOCIIOCOOHOCTH.
14, 1Immmaer npsimo3yObie. PacdeT u qomyckaemMbie HaIpsKEHUS B
3aBUCUMOCTH OT CTETNEHH MOJBUKHOCTH COCTUHEHUS.
15. [Inuuel 3BoibBeHTHBIE. OCOOCHHOCTH T€OMETPUHU U pacyeTa
paboTOCTIOCOOHOCTH.
16. Konctpykiuu u orieHKa paboTOCTIOCOOHOCTH KIIEMMOBBIX
COCIVHEHNH.
17. Ouenka pab0OTOCTIOCOOHOCTH COCTMHEHHUSI C HATSTOM.
18. KoHCTpyKInH, mapaMeTphl U pacueT KOHYCHBIX COCTMHCHU.
19. Buas! npogmIbHBIX COSTUHEHNN, 00JIaCTh UX MPUMEHCHUS U
OIICHKa pab0TOCIIOCOOHOCTH.
20. OcHOBHBIC U TPOU3BOAHBIC XaPAKTEPUCTHKU 3yOUaThIX IMepead.
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27. Kunemartuka rjiaHeTapHbIX Tiepeaad.

28. YcnoBus cobrpaeMoCTy TUIAaHETapHOM Tiepeadn
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[Tpunoxenue 1.

Tabnuua 1.1. YopouieHHbIe GOPMYIIBI I ONPEIETECHUS TEOMETPUUYECKUX

XAPAKTCPUCTHK CCYCHUM C TOHKHMM CTCHKaMU

Tun I110- MoMeHTBI HHEpLIIUH MOMEHTBI COITPOTUBIIEHUS
CEUeHMUs | Iajp OtHocute- | monsipHbld | OTHOCH- IIOJISIPHBIN
CEUECHHUS | JIbHO OCEU L, TEJIBHO w,
Xuy ocen
L, =1, XuYy
W, = W,
Kpyrioe n-D-8§| w-6-D3 | m-8-D3 | m-6-D? w68+ D?
(puc. 1a) 3 4 4 2
K 4-q - 2 4 4 o 2
BaJIpaTHOE aé §6 2 §6 e §6 22 §-a? *
(pI/IC. 16) 38
— - a2 **
342

* - 7151 OTIPEICTICHH S HAMIPSDKEHUM B BOJIOKHAX CEPEINH CTOPOH
KBajpaTa

** - s ompeeNieHUsT HalpsHKEHU B BOJIOKHAX YTIIOB KBajipaTa

Puc. 1
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Tabmuua 1.2. JlomyckaeMble HAPsDKEHUS] B CBAPHBIX IIBaX

Jlommyckaembie HANPSKEHUS B CBAPHBIX MTBAX
npu
pacTsHKEHUU cpese
Pyunas myrosas cBapka
AIEKTPOJIAMHU:
242,350, 265,... 09[0o] [t]=0,6[0]
D42A, O50A, D65A ... [o] [t]=0,65[0]
IIpu coenuHeHnn
IeTaliell U3 cTaiu 3,
JIOMTYCKAaeMOM
HaANPSDKCHUH
[c]=140 MIla ¢
AIIEKTPOIAMHU:
D42 125 80
D42A 140 90

[Tpumeuanue: [ o | - tonmyckaemMoe HanpsHKEHUE HA PACTSHKCHUE JIIs

Marcpuaja COCINHACMBIX I[GTEIJ'ICIZ.
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[Ipunoxenue 2.
Tabnuna 2.1. OcHOBHBIE pa3Mepbl METPUUECKUX Pe3b0 C KPYIHBIM IIarOM H

HNX TCOMCTPHUUCCKHUC XaPAKTCPUCTUKHU

Hapyx- | Kpynssiii | Bayrpen- | [lmomanb Hapyxwusbrii | Pazmep
HBII miar p, HUU ONEPEYHO- IUaMeTp | KJIroua
IUaMETP MM IUAaMETp | TO CEYEHUS ornopHoro | L, mm
d, mm di, MM | IO BHyTpEH- TopIla
HeMy nuame- | raiiku D,
py S, MM’ MM
12 1,75 10,106 80,2 18 175
16 2,00 13,835 150 22,5 220
20 2,50 17,294 235 28 260
24 3,00 20,752 338 33,5 310
30 3,50 26,211 540 43 380
36 4,00 31,670 787 51 460
42 4,50 37,129 1082 60,5 500
48 5,00 42,587 1424 70 580

Tabnuma 2.2. Knaccel npounoctu 6ontoB u raek mo 'OCT 1759.4-87

Kiacc Mexanuueckue CBOMCTBA Cranp
MIPOYHOCTH
Bpemennoe IIpenen
COTIPOTUBJICHUE, | TEKYYECTH
MlIIa , MIIa

3.6 300 180 yriaepoaucTas
4.6. 400 240
4.8. 400 320
5.6 500 300
5.8 500 400
6.6 600 360
6.8 600 480
8.8 800 640 yTiepoaucTas ¢ 100aBKaMu
9.8 900 720 U TepMO0OpabOTKOM
10.9 1000 900 JIETUPOBAHHAsA C
12.9 1200 1080 TepMO0OPabOTKOM
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[Tpunoxxenue 3

3000

3150

UocToTd BRAWEHKMA MAA0MO
14 MH

WEMBd, 1l

2000

1250

=200

=00

313

coa

<
\"

/

\

“h

/

ﬁ%h

Llfh

cF

>

/

/

2

3,12 3

B

12,2 =20

Puc. 3.1

21,9 S0 B0
MNepeoopaeMds MOWHOCTE, Fl

kBT

125 200 400

Tabnuma 3.1. OcHOBHBIE pa3Mepbl KIMHOBBIX PEMHEMN

O0o03Ha- Pa3mepsl pemHs B ceueHnu, | A, L, Mmm dimins

yeHHe MM MM

peMHS min | max | o
(@) 8,5 10 6 2,1 47 47 2500 63
A 11 13 8 2,8 81 81 4000 90
b 14 17 | 105 | 4,0 | 138 | 138 | 6300 | 125
B 19 22 | 135 | 48 | 230 | 230 | 10600 | 200
r 27 32 19 6,9 | 476 | 476 | 15000 | 315
i 32 38 | 235 | 83 | 692 | 692 | 18000 | 500
E 42 50 30 1 1170 | 1170 | 1800

bo - mMpHHa peMHS Ha HEUTPAILHOM CIIOE,
b(t) - mmpuHa GONIBIIETO OCHOBAHMS TPAleHn
h - BbICOTa KIIMHOBOT'O PEMHSI,
A - Iomanap ceueHus,
dmin - MUHUMAJTbHBIH TUAMETP BEIYIIErO IIKUBA
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Ta6numa 3.2. MoIIHOCTB, epeiaBaeMasi OJJHUM KJIMHOBBIM PEMHEM

Ceuenue | PacuerHblii Mormunocts Py, kBT npu ckopocTu V, m/c
IUaMETP
MEHBIIIETO 3 5 10 15
KUBa i,

MM
90 0,56 0,84 1,39 1,75
100 0,62 0,95 1,60 2,07
A 112 0,70 1,05 1,82 2,39
1700 125 0,74 1,15 2,00 2,66
140 0,80 1,23 2,18 2,91
160 0,85 1,32 2,35 3,20
180 0,88 1,38 2,47 3,39
125 0,92 1,39 2,26 2,80
140 1,07 1,61 2,70 3,45
160 1,20 1,83 3,15 4,13
b 180 1,30 12,01 3,51 4,66
2240 200 1,40 2,15 3,79 5,08
224 1,47 2,26 4,05 5,45
250 1,54 2,39 4,20 5,85
280 1,57 2,50 4,50 6,15
200 1,85 2,77 4,59 5,80
224 2,08 3,15 5,35 6,95
B 250 2,28 3,48 6,02 7,94
3750 280 2,46 3,78 6,63 8,86
315 2,63 4,07 7,19 9,71
355 2,76 4,32 7,70 10,5
400 2,89 4,54 8,10 11,1
450 3,00 4,70 8,50 11,7
355 4,46 6,74 11,4 14,8
400 4,94 7,54 13,0 17,2
r 450 5,36 8,24 14,4 19,3
6000 500 5,70 8,80 15,5 21,0
560 5,90 9,24 16,6 22,5
630 6,30 9,75 17,9 24,1
710 6,56 10,3 18,5 25,3
800 6,82 10,7 19,1 26,8
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Ta6nuna 3.3 CrangapTHBIA psJl JUIMH KIIMHOBBIX PEMHEH

L, MM

400, 450, 500, 560, 630, 710, 80, 900, 1000, 1120, 1250, 1400,
1600,1800, 2000, 2240, 2500, 2800, 3150, 3550, 4000, 4500,
5000, 5600, 6300, 7100, 8000

Ta6muna 3.4. 3nadenus kodpdunuenta C, Ui KIMHOBBIX peMHEN

o, Tpaj

180

170

160

150

140

130

120

Ca

1,0

0,98

0,95

0,92

0,89

0,86

0,83

Tab6muma 3.5. 3navenus kodpdurmenta C, A9 KIMHOBBIX peMHEH

OxugaeMoe Yuciao peMHen

2..3

4...5

6

C,

0,95

0,90

0,85

Tabnuna 3.6. 3Hauenust kodpduinmenta C, s KIMHOBBIX peMHEN

L/L,

0,4

0,6

0,8

1,0

1,2

1,4

Co

0,82

0,89

0,95

1,0

1,04

1,07

74




[Tpunoxenue 4.

Tabmuua 4.1. PekomeHaunu o ynucity 3yObeB BeAyLIEH 3BE3J0UKH

i 1...2 2...3 3...4 4...5 5...6 Bonee 6

Zy | 30...27 | 27...25 | 25...23 | 23...21 | 21...17 17...15

Tabnuua 4.2. PekoMeH1auuu 1o BbIOOPY COCTABIISIIONIMX KO3 pumenTa

IKCIUTyaTallu

VYcnoBust paboThI 3HavyeHus
k03¢ puIIeHTOB

Harpyska: paBHOMepHas K,=1
nepeMeHHas K,=2
MexoceBoe pacCTOSIHUE:
pPEKOMEHAyeMOe K, =1
YBEIIMYECHHOE Ka=0,6...0,8
YMEHBIUIECHHOE Ka=1,25

JIuHus 3B€3/104€K HAaKJIOHEHA K TOPU30HTY

MO/ YIJIOM:

< 60° K, =

> 60° K, = 1,25
PerynupoBka 1iemnu ocymiecTBiIseTCs:

OJTHOHM U3 3BE3J0YCK Kper=1

HE peryiIupyercs Kper = 1,25
Pabora: 6e3 L K.=0,8
3anblICHHAS K.=1...1,25
IpsI3HAs], CMa3Ka MepUOAUYECKas K.=15
Pabora: ogHOCMEHHAsS Kpex =1

JIBYXCMEHHAsI Kpex = 1,25
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Ta6nuna 4.3. JlomyckaeMble 3HAaU€HHUS PaCYETHON MOIIIHOCTH

[TpuBomnwie |lllar, |una- |/{au- [Pp], kBT, mpu yacToTe BpareHus
POJIMIKOBBIE | MM |METp | Ha MaJjioi 3Be€3104KU N g1, 1/MuH
OJHOPSIAHBIE BAJIN- [BTYJI- u Zy =25
LU TUIIA Ka, | k4, |50 [200 {400 |600 |800 (1000 (1200
[P o 'OCT MM | MM
13568-97
Ip-12,7- (12,7 | 3,66 [5,80 0,19 (0,68 |1,23 |1,68 (2,06 |2,42 (3,20
9000-2
Ip-12,7- 12,7 | 4,45 (8,90 0,35 1,27 |2,29 3,13 |3,86 4,52 |5,06
18000-1
Ip-12,7- 12,7 | 4,45 (11,30 0,45 (1,61 |2,91 3,98 |4,90 |5,74 (6,43
18000-2
[1P-15,875- 15,87 5,08 (10,11 0,57 |2,06 (3,72 |5,08 6,26 |7,34 |8,22
23000-1 B
[1P-15,875- (15,87 5,08 (13,28 0,75 (2,70 |4,88 (6,67 |8,22 |9,63 |10,8
23000-2 B
I1P-19,05- [19,055,96 [17,75(1,41 4,80 (8,38 |11,4 |13,5 |15,3 |16,9
32000
I1P-25,4- 254 7,95 22,61 3,20 (11,0 |{19,0 25,7 |30,7 |34,7 |38,3
56700
I1P-31,75- 381,75 9,55 27,46 5,83 |19,3 (32,0 |42,0 |49,3 |54,9 |60,0
88500
Imp-38,1- 38,1 11,12 35,46 10,5 |34,8 |57,7 |75,7 |88,9 99,2 1108
127000
[1P-44,45- 44,45 (12,72 37,19 (14,7 (43,7 |70,6 (88,3 |101
172400
I1P-50,8- 50,8 (14,29 45,21 22,9 |68,1 | 110 | 138 |157
226800
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HpI/IMC‘{aHHeI B 0603HaueHNN" ueneﬁ KpOMC IIara yKadaHa CTaTH4YCCKasd

Harpyska B f.

Ta6nuna 4.4. PekoMmeHanuu o BeIOOPY I1ara ey B 3aBUCUMOCTH OT

OBICTPOXOHOCTH
YacroTa 1250 | 1000 | 900 | 800 | 630 | 500 | 400 | 300
BpaIeHus,
1/Mun
HawbGonmpmmmit | 12,7 | 15,87 | 19,05 | 25,40 | 31,75 | 38,10 | 44,45 | 50,80
JIOITY CKa€MBbIi

mrar neri, MM

Ta6numa 4.5. JlomyckaeMoe JaBjIeHHUE B IIAPHUPAX 1ETIH

[ar nenu, MM

Jlonmyckaemoe J1aBjieHrEe B IAPHUPAX POIMKOBBIX LENen

[po] MlIla, mpu yacToTe BpaIleHUs MajaoW 3BE3A0YKH Ny,

1/mun
50 200 400 600 800 | 1000 | 1200
12,7...15,875 35 315 | 285 26 24 22,5 21
19,05...25,4 35 30 26 23,5 21 19 17,5
31,75...38,1 35 29 24 21 185 | 16,5 15
44,45...50,8 35 26 21 17,5 15 -
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