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banosues Hukonaii IlerpoBuy, JOLEHT, KAaHAUAAT TEXHUYECKUX HAYK

Pacyer pe3pOOBBIX COCIMHEHWH W BHHTOBBIX MEXaHU3MOB. METONWYECKHE YyKa3aHHS K
pasgeny Kypca «Jleranu MamvH U OCHOBBI KOHCTPYMPOBAHUS» JUIsl BCEX MAIIMHOCTPOUTEIBHBIX
CIEIMAILHOCTEN.

Hacrosimiue metoauueckue yka3zaHusi COCTaBJI€HbI B IOMOIIb CTYAEHTaM, BBIIOJIHAIOLIUM

nomaiHee 3agaHust Ne 1 mo kypcy “Jleranu MaliMH M OCHOBBI KOHCTPYHMPOBAHHUA, B KOTOPOM
MPEUI0KEHO PACCUUTATh HA0OP Pa3IUYHBIX MO YCIOBHUSAM PaOOTHI U HArPY)KEHUSI BHJIOB BUHTOBBIX
MEXaHHU3MOB U OOJTOBBIX (PE3b0OBBIX) COCTUHEHHIA:
a) TPY30BBIX WM XOJIOBBIX BUHTOB; 0) KpENeXHBIX pe3b0; B) HE3ATAHYTHIX U 3aTSHYTHIX OOJITOB; T')
3aTSAHYTBIX OOJITOB, HArpy)KEHHbIX BHEIIHEH OCEBOM CHJIOW; J) TONEpPevYHO HarpyKeHHbIX
OONTOBBIX  COEOUHEHHWH; €) OOJITOBBIX  COCIMHEHUM, HarpyKeHHbIX B  IIJIOCKOCTH,
MEPIEeHIUKYIIPHOM MIIOCKOCTHU CTHIKA.

Huxe mpuBoasTcs METOAMKHM pacueTa COEIMHEHWI M BUHTOBOM Mapbl, a TAKKe MpUMEpPbI
BBITIOJIHEHUS 3aJaHMSL.
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1. OBIIME CBEJEHUA
1.1. OcHoBHBIE TapaMeTPbl pe3bObI

Pe3b0y M3roTOBISAIOT HApe3aHWEM WM HAKaThIBAHWEM Ha IWIMHAPHYECKOW WU
KOHUYECKOW IMOBEPXHOCTH JAETAIM BUHTOBBIX KaHaBOK. C(HOpMUpPOBAaHHBIC BBICTYIBI Ha3bIBAIOT
gumkamu pe3vovl. CeueHne BUTKOB Pe3bObl 0CEBOM IIIOCKOCTHIO 00paszyeT npoguib pe3vdvl (puC.
1).

[Ipodunb pe3nOsI

b,

D,

ST - Q)
o N ~
Puc. 1 a - BuHT; 0 - raiika.
Hapy:xuprii auamerp (d - 11a HapyxHO# pessOs; D - mns BHyTpenmeit pe3sOb1)* -

3TO JUAMETpP BOOOPa)Ka€MOTo  MPSIMOTO KpPYroBOTO IMJIMHAPA, OMHUCAHHOIO BOKPYr BEPLIUH
Hapy)KHOU WJIM BIIQJUH BHYTPEHHEH Pe3bObI, MM.

BHyTpeHHuii AuaMerp 0003HAYAIOT JUIsI HAPY)KHOU pe3bObI dl , U1 BHYTPEHHEH Pe3bObI
Dy, mm. *

CpenHuii Auamerp paBeH AHaMETpPy BOOOPa)KaeMOro IMJIMHIpPA, KOTOPBIM IepecekaeT
npoduiib pe3pObl Tak, YTO LIMPUHA BHICTYNOB W IIMpPUHA BIAJUH pPaBHbI Mex1y cobOoii. Ero

0603HaYAI0T: JUTs HapykHOI pe3sbbl o , st BuyTpenneii - Do, Mm. *

Yroa npoduiisi pesbdbl & - yrol MeXAy CMEXKHBIMH OOKOBBIMU CTOPOHAMH PE3hObI B
IJIOCKOCTH OCEBOTO CeUeHUs, rpaayc.

Yucao 3axomoB pe3bObl N, paBHOE 4YHCIYy BUHTOBBIX KaHAaBOK B CEYCHUH,
NePIEHANKYIAPHOM OCH Pe3bObl (41sl cTaHAapTHBIX pe3sb Ng < 8).

Ilar pess6bl P - paccrosuue mo nuuum, mapamnensHON ocHM pe3bObl MEXKIY ABYMS
aHAJIOTMYHBIMU TOYKAMH, IPUHAIICIKAITIMH COCEHUM BUTKAaM M JIS)KAIIUMU B OCEBOM MIJIOCKOCTH,
MM.

X0/ BUHTOBOI JJUHUM TSI MHOTO3aXOHBIX Pe3b0, MM

Ph=P-ng. Q)
Illnpuna ocHoBanusi BUTKa pe3b0bl P(y, paBHas mmpyHe BUTKa pe3bObI 10 BHYyTPEHHEMY
muametpy 01 B oceBoil mIocKoCTH, MM.
Ko3¢puuueHT moaHoTs pe3bobl (KO3PPUIINEHT NCTI0Ib30BaHUS Pe3bObl)

_Po
§=0 2

¥YroJ nogbemMa BUTKa pe3bObl i/ - yroi, 00pa3oBaHHBIN KacaTeIbHOM K BUHTOBOM JTMHUU
10 CpeTHEMY TUaMEeTPy pe3bObl, U MI0CKOCThIO, NEPIEHIUKYIISPHOM K OCH pe3bObl, Ipaayc
Hpumeuanne. * Jlanee M0 TeKCTy OyIyT HCHONb30BaHbl 0o6o3Hayenus dl u d2 :
COOTBETCTBYIOIINE TOJBKO HAPYXKHOH pe3boe.



Ph
y=arctg——— . 3)
z-d 2
IIpuBenennsblii k03¢ puuneHT TpeHUA B pe3ble
f
fl=—0o«, 4
cosé

rie T - xo>poumment tpenus dpuximonHO mapsl BUHT - raiika; @ - yrom HakinoHa GOKOBOIA

paboueii TOBEPXHOCTH BUTKA Pe3bObI (1151 pe3sd ¢ cumMerpudHbiM podunem @ =ar [ 2).
1.2. O630p pe3bd

[Io ¢opme moBepxHOCTH, Ha KOTOPYIO HaHECEHa pe3bda, pa3inyaroT yuluHopuieckue
KoHuueckue pe3pObl. Hanbosee pacnpocTpaneHsl MWIMHApUYECKUue pe3bObl. KoHnueckue pe3nObl
MPUMEHSIOT TJIaBHBIM 00pa3oM ISl TPYO, COSTMHUTENBHOM TPYOHOU THAPO- U MMHEBMOAPMATYPHI,
rjae Tpedyercss 00ecreuuTb repMETUYHOCTb.

[To HampaBiieHNIO BUHTOBOM JIMHUHM PE3bObI MOTYT OBITh npaguimu WK jegbimuy. OCHOBHOE
HampaBlieHHe TMpaBoe. JIeBble pe3pObl MPEUMMYIIECTBEHHO MCIONB3YIOT ISl MpeloTBpalleHus
CaMOOTBMHYMBAHMSI BPAIIAOIINXCS JIeTaJEH.

[lo Ha3HaueHUIO pe3bObI MOAPARJENSIOT HA KPEnexCcHvle, KpenexicHo-ynjiomusawowue u
pe3b0bl X0008bIX U 2PY308bIX BUHMOS.

Kpenexnbie pe3pObl ciyxar i ckperuieHus neraneil. OHM, Kak NpaBWIO, HMEKOT
TPEYroibHBIA TpoduIb, YTO O0OECIEUHBACT: IOBBLIIICHHOEC TPEHHE B pPe3b0e, YMEHBIIAOIIEEe
OTIACHOCTh OCJIA0JICHUS 3aTsDKKW, YBEIWYCHHYIO TMPOYHOCTH pe3bObl Ha Cpe3; yA0O0CTBO
W3TOTOBJICHUSI.

Kpene:xHo-ynjioTHsoume pe3b0bl HCIONb3YIOT KaK JJIsl CKPEIJICHUS JeTalel, TaKk U JUIs
repMeTusanuu coeuHeHni. OHM TakXke TPeyroiabHOro mpoduis, Ho 6e3 paauadbHBIX 3a30POB U C
TJIaBHBIMU 3aKPYTJICHUSIMU BEPIIUH U BIAUH Pe3bOBbI.

Pe3b0bl XO0MOBBIX M TIPY30BbIX BHMHTOB HMEIOT TpaneneuaibHblii CUMMETPUYHbBIN
(TpamenenaabHbIle) U HECUMMETPHYHBIA NMpoduiab (YIOpHBIE), a WHOTAA M IPSMOYTrOJIbHBIN
npoduias (MPSIMOYTOJbHBIE pPe3bObl). ITO OOECIeYMBaET YMEHBIICHHE TPEHHUsI B pe3nroe, a,
CJIEIOBATENIbHO, MOBBIIIEHHBIH KOAPPHUIIMEHT MOJIE3HOTO JEHCTBHS BUHTOBBIX MEXaHU3MOB.

Bo Bcex mpOMBIIITIEHHO Pa3BUTHIX CTpaHaX OCHOBHBIE pe3bObl cTaHaapTH30BaHbl. [Ipodunu
pe3b0, MMaMeTphl M IIaru, OCHOBHBIE pa3Mephl, JOMYyCKH B mocaaku onpeneistorcs ['OCTamu. B
HEKOTOPBIX OTPACIIAX CYIIECTBYIOT OTpacieBbie CTaHaapThl, nononHstomme ['OCThL

Metpuueckne pe3b0bl UMEIOT TPEYTroibHbBIM npodmis (& = 600). HapyxHblit tuamerp
pe3b0bl u3Mmensiercss B mpegenax 0,25..600 Mm. Pe3pObl MOTYT BBIMOJHATHCS C KPYIMHBIMH U
menkumu maramu ot 0,075 10 6 MM. 3a OCHOBHYK IHpUHATa pe3bda ¢ KPYHMHBIM LIarom.
Craruueckast Hecylasi CHOCOOHOCTb 3TOM pe3bObl BbIIIE, BIMSHUE HA NMPOYHOCTH MOTPEIIHOCTEH
M3TOTOBJICHUS] W M3HOCA MEHbIE. Pe3bObl ¢ MENKUMM HIaraMu MPUMEHSIOT: NMPH JUHAMUYECKUX
Harpyskax; Jjsi TOHKOCTEHHBIX JIeTajel U AeTaneid OTHOCUTEIbHO OOJIBIINX TUaMETPOB (THIIA Bal);
B MEXAaHHU3Max peryJupoBKH, IJie TPeOYIOTCS Malible MEepeMELIeHUsT C BBICOKOM TOYHOCTBIO.
[Ipumenenne pe3b0 C MENKUM LIAroM o0JieryaeT CTONOpEHHE JAeTayel, MO3BOJISET YMEHbIIUTh
nepenasbl TMaMeTpoB BajoB.

[IpaByto 0HO3aXOAHYIO METPUYECKYIO pe3b0y ¢ KPYMHBIM HIaromM o0o3HayaroT OykBoil M
U YHCJIOM, BBIPAXKAIOIUM JMaMeTp pe3b0bl B MumiunMerpax, Harpumep M20 T'OCT 9150-81. [Ins
Pe3bObI ¢ METIKUM IIaroM JOMOJHHUTEIBHO YKa3bIBAIOT IIar B MIJIIMMETpax, Hanpumep M20 X 1,5
I'OCT 9150-81. O6o3HaueHue JeBoil pe3pObl conepkuT OykBbl LH, MHOroszaxomnoit - uucno
3ax0JI0B, a B ckoOkax OykBy P u 3Hauenue mara, Hanpumep M24 X 3(P1) LH I'OCT 9150-81.

B Tabn. 1 nmpuBeneHa BbIOOpKa 3HAUEHWM AMAMETPOB M IIAaroB METPUYECKOH pe3bObl C
kpynHbIM 1m1arom o 'OCT 9150-81.
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K merpuueckum pe3pbam otHocAT Takke pe3nOy mo 'OCT 16967-81, npumensemyo B
npubopocrpoernu, u pe3p0y mo OCT 11709-81 mnst neraneit u3 niaactmace.
TpaneueunaibHas pe3bda sBISCTCS OCHOBHOW pe3b00il Ay mepenad BUHT - raiika. Ona

CTaHJIaPTH30BaHa B JWanazoHe AuaMeTpoB oT 8 no 640 mm. Yroun mpodwis o = 300. Nwmeer
MEHBIIIE MTOTEPH Ha TPEHHE, YeM TPEYroJibHas pe3bda, yaoOHa B M3rOTOBICHHH M 0ojiee MPOYHa,
4eM TpsMoyrosibHas. [IpuMeHsieTcs ¢ MENKHM, CPeJHHM M KPYIMHBIM IIAaroM; OJHO3aXOJHas U
MHOT03aX0/THasl.

OnHo3axoiHYI0 pe3p0y 0003Ha4ar0T OyKBaMHu I, HOMUHAJIBHBIM JIMAMETPOM M IIAaroM B
mumumerpax, Harpumep 1r 40X 6 TOCT 9484-81. [lnsa neBoii pe3pOb1 nqobasisitor Oykeel LH. B
0003HaYeHNH MHOT03aXOJHON pe3bObl yKa3bIBaIOT 3HAUEHUE X0Jia, a B CKOOKax mar u OykBy P,
nanpumep Tr 40X 8 (P4) LH I'OCT 24736-81.

Mertpuueckas pe3bda ¢ kpynabM marom o 'OCT 9150-81

Tabmuna 1
d dq do P d dq do P
MM MM MM MM MM MM MM MM
6 4,918 5,350 1 (22) 19,294 20,376 2,5
8 6,647 7,188 1,25 24 20,752 22,051 3
10 8,376 9,026 15 (27) 23,752 25,051 3
12 10,106 10,863 1,75 30 26,211 27,727 3,5
(14) 11,835 12,701 2 (33) 29,211 30,727 3,5
16 13,835 14,701 2 36 31,670 33,402 4
(18) 15,294 16,376 2,5 (39) 34,670 36,402 4
20 17,294 18,376 2,5 42 37,129 39,077 4,5
[Ipumeuanue. JlnameTphl, ykazaHHbIE C CKOOKaX, MEHEE MPEIOYTUTEIbHBI.
B Tabn. 2 mnpuBemeHa BBIOOpKA 3HAYCHWH JUAMETPOB M IIAaroB  OJIHO33aXOJHOM

TpaneneuanbHo i pe3robl co cpeaauM marom mo 'OCT 9484-81.

TpanenenaanbHas ogH03ax01Has pe3boa co cpexunM marom mo 'OCT 9484-81

TaOmuua 2
d d 1 d 2 P d d 1 d 2 P
MM MM MM MM MM MM MM MM
12 8,5 10,5 3 28 22,5 25.5 5
(14) 10,5 12,5 3 (30) 23 27 6
16 11,5 14 4 32 25 29 6
(18) 13,5 16 4 (34) 27 31 6
20 15,5 18 4 36 29 33 6
(22) 16,5 19,5 5 (38) 31 35 6
24 18,5 21,5 5 40 33 37 6
26 20,5 23,5 5 (42) 35 39 6
[Tpumeuanue. J[nameTpsl, yka3aHHbIE B CKOOKAaX, MEHEe MPEIMOYTUTENbHBI.

Ynopusie pe3b0obl nmo ['OCT 10177-82 ucnonb3yroT Ajis BHUHTOBBIX MEXAHH3MOB C
- HECUMMETPHUYHBIN
TpamnelnenJalbHbIA. YToa HakioHa paboueil ctopoHsl mpoduis ans nossimenus KIIJ[ BeiOpan

OOJIBLIION

OJIHOCTOPOHHEN

oceBoi

Harpy3Kou.

ITpoduib

BUTKOB

0 0 .
0 =3" (pessbac @=0" HeynoOHa B U3roTOBJIEHNH), yroJl HAKJIOHA HEPabOYel CTOPOHBI BUTKA



pasen 30 0

CTOpPOHBI BUTKA 45 0 .
O6o3HaueHue YHmOpHOW pe3bObl CONEPKUT OYKBY S, HOMUHAIBHBIA JMAMETp W IIar B
MuuaMeTpax. st aeBoii pe3bObl TOTIOTHUTENBHO YKa3biBatoT OykBbl LH, nHampumep S 80X 16
LH TOCT 10177-82. O603HaueHre MHOT03aXOJHOU Pe3bObl COACPKUT OYKBY S, HOMHHAIBHBIH
JIMaMeTp B MIUTIMETpPaxX, 3HAueHHE Xola M B CKOOkax OykBa P u 3HaueHwe miara, Hampumep
S 80X 16 (P4) 'OCT 10177-82.
B 1a6in. 3 npuBeeHbI HEKOTOPBIE TTApaMeTPhl YIIOPHOH 0/THO3aXO0THOW PE3bOBI CO CPETHUM

mwarom o ['OCT 10177-82.

Ynopnast omHO3ax01Has pe3rda co cpeaanm mrarom no F'OCT 10177-82

. Ynopuas ycwienHas pespba mo 'OCT 13535-87 mmeer yron HakioHa Hepaboueit

Tabnmma 3
d d 1 d 2 P d d 1 d 2 P
MM MM MM MM MM MM MM MM
12 8,528 10,5 2 28 19,322 24,25 5
(14) 10,528 12,5 2 (30) 19,6 25,586 6
16 12,528 14,5 2 32 21,6 27,586 6
(18) 14,528 16,5 2 (34) 23,6 29,586 6
20 16,528 18,5 2 36 25,6 31,586 6
(22) 13,322 18,25 5 (38) 27,6 33,585 6
24 15,322 20,25 5 40 29,6 35,586 6
26 17,322 22,25 5 (42) 31,6 37,586 6
[Tpumedanue. JlnameTpsl, yka3aHHbIC B CKOOKaX, MEHEE IPEIOYTHTEIbHBI.

IIpsiMoyroJsibHasi pe3bda MMeeT MUHUMAaJbHbIE NMOTEPU HAa TPEHHE U MEHbIIee BIHSHUE
paauaIbHBIX OMEHUN BUHTA Ha TOYHOCTH mnepemelnieHuid. OHaKko 3Ta pe3rda He TEXHOJOTHYHA, TaK

Kak Ipu «& =OO OKOHYATEJIbHYI0 00pabOTKYy HEBO3MOXKHO OCYHIECTBIIATH (pe3epoBaHUEM H
nui(oBaHUEM; XapaKTepU3yeTcsl MOHKEHHON MPOYHOCTHIO, UMEET OTPaHUYECHHOE MPUMEHEHUE,
HE CTaHJIapTU3UPOBaHA.

HekoTtopbeie mapameTpbl OJHO3aXOAHON NPSIMOYTOJILHOM pPE3bObI CO CPEAHUM IIAaroM
MpUBEACHHI B Ta01. 4.

[TapameTpsl NPSMOYTOJIBHON PE3BOBI CO CPETHUM IIArOM

Tabnuua 4
d d 1 d 2 P d d 1 d 2 P
MM MM MM MM MM MM MM MM
10 8 9 2 30 24 27 6
15 12 13,5 3 35 28 315 7
20 16 18 4 40 32 36 8
25 20 22,5 5 45 36 40,5 9

Konnueckue pe3b0bl 00ecreunBaOT TepMETUYHOCTh 0€3 CHEelHUaIbHBIX YIUIOTHEHUH; UX
MPUMEHSIOT JJIsl COCAMHUTENIBHOM apMmarypsl, TpyO, MpoOoK, MacieHOK U T. M. ['epMeTHYHOCTh
JOCTUTaeTcss  IUIOTHBIM TpHJIETaHUeM MNpoduied Mo BepUIMHaM. OTH pPe3bObl JIOMYCKAIOT
CBUHUYMBAHHE C IIUIMHIPUYECKUMHU pe3b0amH.

CrannapTu3oBaHbl TpU pe3bObl ¢ KOHYCHOCTBIO 1:16 - MeTpuueckas U J0WMOBas C yriioM

npo¢us 60 0 ; TpyOHas ¢ yriaoM npoduis 55 0 .
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Tpyonas pe3bb6a, 'OCT 6357-81, npumensiercs Uil COEAMHEHUS TPyO M apmarypbl

TpyGONPOBOZOB B JjMamna3oHe yciaoBHBIX pasmepoB ot 1/16" no 6". Tpydmas pesnba
MpEeJCTaBIsieT OO0 MENKYIO JIOWMOBYIO Pe3b0y, KOTOpasi BHIIOIHACTCS C 3aKpYTICHUEM PO IS
1 0€3 3a30pOB 0 BHICTYIIAM M BIAaJIMHAM JJIS JTYYIIETO YIUIOTHEHHS. 32 OCHOBHOW (HOMHHAILHBIN)
pasMep, XapakTepH3ylIIuid pe3bObl W  YKa3blBaeMblii B O00O03HAYCHWH, TIPUHAT YCIOBHBIM
BHYTPEHHUI AuaMeTp TpyOsb! (IIPOXOJ B CBETY).

Kpome paccMOTpeHHBIX pe3b0 MPUMEHSIOT KOHHUYECKYIO pe3b0y BEHTHIICH U OaJIIOHOB JUIS
ra3oB ¢ KOHYCHOCTbIO 3:25.

Kpyribie pe3bdbl B OCHOBHOM NPHMEHSIOT JUISi BHHTOB, ITOJBEPKCHHBIX OOJBITHUM
JTUHAMUAYECKUM HAIPSKEHUSIM, a TAaK)KE YacTO 3aBUHYMBAEMBIX U OTBUHUYMBAEMBIX B 3arpsS3HEHHOM
cpene.

1.3. Jlonycku u nocaaku pe3n00BbIX COeAMHEHHU I

B pe3p0oBOM coeaMHEHMHM JAETalM JOJDKHBI CONPAraThCsl MO OOKOBBIM TMOBEPXHOCTSIM
BUTKOB pe3bObl (KpoMe TPYOHBIX), TO3TOMY OCHOBHBIM MapaMETPOM SBIIIETCS CPEIHUN AUAMETP.
Jlomycky 1o Hapy>KHOMY W BHYTPEHHEMY JAMaMeTpaM HCKIIOYal0T BO3MOKHOCTH 3allleMJICHUS
COEIMHEHUS 110 BepIlIMHAM U BHaauHaM pe3bObl. Hanbosnee pacrpocTpaHeHbl OCAJAKH C 3a30POM.

I'OCT 16093-81 ycraHaBiMBaeT CIEAYIONINE CTETIEHH TOYHOCTH IUAMETPOB PE3bOBI C
3a30paMu: BUHTOB B mpezenax 3...9 u raek 4...8 (B nopske yObIBaHUS TOYHOCTH); COOTBETCTBEHHO
MoJIsl JOMYCKOB, OMNpPEAENSIONMX MOCaaKy B pe3b00BOM COEAMHEHUU: ISl HApYKHOM pPe3bObl
(pe3wObI OoTa) - d, e, f, g, h; ans BHyTpenHei pe3nObI (pe3nObl Tack) - E, F, G, H ( B mopsiake
YMEHBIIICHHUS 3a30POB).

PexoMeHyI0T clieAyIoIte OJIs IOMYCKOB:

Pe3nba Tounas Cpennsist ['pybast
JIOTyCKH BUHTOB 4h 6h; 69 * 8h; 8g*
Jlomycku raek 4H5H SH6H; 6H *; 6G TH*; 7G

3Be3j0ukaMi 0003HAYEHBI IMOJS JIOMYCKOB MPENNOYTUTENILHOTO MpUMeHeHus. B ciyuae
JBOMTHOTO 0003HAaYeHHsI MO JIOMYyCKa MEepBOE OTHOCHUTCA K CpPelIHEMY JAMaMETpy, a BTOpoe - K
HapY>XKHOMY JUIsl BUHTOB WUJIM BHYTPEHHEMY JUISI TaeK.

O6o03HaueHue Nocagku pe3bOOBOTO COETUHEHUS COICPKUT APOOb, B YHUCIUTENE KOTOPOU
YKa3bIBaIOT I0JI€ I0IYCKa BHYTPEHHEN pe3b0bl, B 3HAMEHATEJIe - M0JIE JIOIMYCKa HapyKHOU pe3bObl.

Hanpumep M12—-6H / 69.

[Tepexomubie mocanku o 'OCT 24834-81 npeaHazHaueHbl 1J1s1 HAPYKHBIX Pe3b0 CTATBHBIX
JeTaneil, COnpsraeMpIX ¢ JCTAISIMHU U3 CTaJIM, YyT'yHa, AIFOMUHHEBBIX U MarHUEBbIX CIUIaBOB. J[is
HUX PEKOMEHAYIOT CIIEAYIONUE JTUHBl CBHHUYNBAHUS:

Marepuan JlmiHa CBUHYMBaHUS
Cram (1..1,25)-d
Uyryn (1,25..15)-d
AIOMUHHEBBIE U MATHUEBBIE CILIABBI (1,5. : .2)- d

IIpumep o00603HaueHUs TMOCAIKU pe3bObl JUaMeTpoM 12 MM C  KpYHHBIM IIIaroM
M12—-4HG6H /4] .

Ilocanku ¢ wHararom 1o ['OCT4608-81 He TpeOyOT CHEUMANTbHBIX JJIEMEHTOB
3aKIUHUBaHUA. HemoABMXHOCTh COEMHEHUS] 00eCleYnBAETCsl HATATOM IO CPEIHEMY IHaMeTpy
pe3pObl. J[MMHBI CBUHYMBAHUS PEKOMEHAYIOT TaKHe e, KaK M Ul pe3bd C IMepexoIHbIMU

nocankamu. O6o3Hauenue nocaaku ¢ Harsrom - M12—2H5C(2)/3p(2). 3necs B crobkax
YKa3aHO 4HMCIIO TPYII COPTUPOBKH.
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1.4. 3aTsxka pe3b00BbIX AeTasel

Cuna 3aTspKKu  MMeeT OOJblIoe 3HAueHHe Ui HPOYHOCTH U pabOTOCHOCOOHOCTH
pe3pboBoro coenuHeHus. OCOOCHHO OTBETCTBEHHOM SBISICTCSA 3aTSHKKA PE3bOOBBIX COCAMHEHHM
masoro muamerpa (0 <12 mm), koTopele MOTYT GBITH TEPETAHYTHI (HAZOPBAHBI) MPU MOHTAXE.
[TosToMy Hapsizy C HEKOHTPOJMPYEMOM 3aTsXKKOM (711 HEOTBETCTBEHHBIX COCAMHEHUN),
MPUMEHSIOT - KOHTPOJIUPYEMYIO:

1. U3mepenneM MOMEHTa MPU 3aBUHYMBAHWUW TaWKH JTUHAMOMETPUYECKUMHU WM TMPEICTbHBIMU
xmouamu. [orpemmsocts Xt 25%.
2. 3mepenuem ymivHEHHST 00JiTa, 00ECIICUMBAIOIIMM TOBBIIICHHYI0 TOYHOCTh, HO TPYAHBIM B
WCIIOJIHEHUU.
. 3mepenuem yria noBopoTa raikH.
. 3mepenuem ocaiku crienuaibHbIX TMOAKIAIHBIX Mak0.
[Ipu 3atskke pe3b00BOro COeANHEHUSI HEOOX0AUMO MPEOJI0JIETh MOMEHT COIIPOTUBIICHUS B

A~ w

pe3sbe Tp u Ha Topue raiikun 1T .
MomeHnT conpoTuBieHns B pe3bde, H. MM

d ,
Tp=F3-—>19(y+9') . (5)

3nece F3 - cuma sarsokkn, H; d2 - CpeIHMI TuaMeTp pe3bObl, MM; Y/ - yroJsl NoJbeMa BUTKa
pe3s0bI, dopmyna (3); Ng - umeno 3axonos pessobr; @ =arctg( f') - npusenennsiit yron
tpennst pe3nObr; T' - mpuBenenuslit ko3 duIMEHT TpeHus B pe3bbe, popmyia (4).

MomMeHT OT ciJI TpeHust Ha Topue, H.Mm

TT=F3'f'DZT' (6)

rae T - kooddunment tpenns Gppuxumonnoii naps topua; D1 - mnamerp tpenus, Mm.
JnameTtp TpeHus npu KoJbleBOi (hopMe OMOPHOTO TOpIA, MM

_2 D°-d
3 p?-d2

rae D - mapyxHbIil qaMeTp TOPIIOBOI MOBEPXHOCTH, MM; dO - BHYTPEHHUI AHaMeTp TOPLIOBOM

Dy (7)

MOBEPXHOCTHU, MM.
JlnameTp TpeHus IpH CIUIOIIHOM TOPIIE, MM

2
HpI/I KOHTpOJII/IpyeMOﬁ 3aTsHKKC MOMCHT «Ha KIKOYC» HaXO AT, HM
do Dt
T.,=Fj3- ol +o' )+ f-— 9
w =F3 oo g(w +¢') 0 )

vy !
I[J'IH p63L6OBLIX COCAMHCHNU CTAHAAPTHBIMHU ACTAJISIMU KOB(l)(l)I/II_II/IeHTBI TPCHUMA f u f , B
3aBUCUMOCTHU OT HOKPLITHA, 6epyT mo Taoi. 5, AUaMETp TPCHUS IJIA raiiku WiId TOJIOBKH OonTa

npunumaror Dy =14-d.

ITo TOCT 1759.0-87 nnst  KpemexHbIX JAeTaleil NpeaycMOTPEHBI NMOKPBITUS, KOTOPBIE
o0o3HauatoT: 6e3 nmokpeiTus - 00 (B 0003HaUECHUM HE CTaBUTCA); LIMHKOBOE, XpoMupoBaHHOe - 01;
KaJMUuEBOE, XpoMupoBaHHoe - 02; MHOrocnoiHoe (Meap - Hukens) - 03; MHOTOCHOIHOE (Menb -
HUKeJNb - XpoM) - 04; okrcHOe, mponuTanHoe MacioM - 05; ¢pochaTHoe, mpornutanHoe maciom - 06;
osioBsiHHOE - 07; MenHoe - 08; uuHkoBOE - 09; OKMCHOE, HAIIOJTHEHHOE XpoMaTaMHu - 10; oKuCHOE U3
KHCJIBIX pacTBOPOB - 11; cepebpsinoe - 12; Hukenesoe - 13.
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KoadduimenTs! TpeHHs B pe3b00BBIX COSAMHECHUSX MTPU PA3TUIHBIX MTOKPBITUIX

Tabmuna 5
[Toxpertue 6ontoB 1 | Koapdunment tpenuns bes cmazku Co cmaskoit
rack

be3 mokperTust f! 0,4 0,19...0,21

f 0,2 0,12...0,13

OxkucHoe f! 0,64 0,44...0,45
f 0,34 0,26

[HuakoBOC f! 0,4 0,17...0,19

f 0,19 0,09...0,10

docdaTHOE f! 0,2 0,17...0,18
f 0,12 0,11

Kanmuesoe f! 0,29 0,18...0,21
f 0,17 0,11

1.5. Ki1accel NpOYHOCTH CTAHAAPTHBIX Pe3b00BBIX AeTalIei

CranpHple OONTBHI, BUHTHI W IIMWJIBKH HW3TOTOBISAIOT 12-m KimaccoB mpouHocTu. Kiace
MMPOYHOCTH 0003HAYAIOT ABYMs dyuciamHu. [lepBoe uncio, ymHo)keHHOE Ha 100, 1aeT MHHUMAaIBHOE

3HaUYEHHME BPEMEHHOrO conportusieHus g B Mlla, Bropoe, nenennoe Ha 10, paBHO OTHOIIEHHIO

o1 | o, u, crenoBarensHO, UX NPOU3BENEHHE, YMHOKEHHOE Ha 10, PABHO MUHUMAILHOMY

3HA4YEHMIO ITpejieia TEKyYeCTH MaTepuaia pe3b0oBoi eTanu O .

Krnaccer IIPpOYHOCTHU TaCK C H 20,8'd 0003HaYaT YUCJIOM, YKa3bIBAOOIUM KJIACC

MIpOYHOCTH 6OJ'ITOB, C KOTOPbBIM OHH MOI'YT COIIpATraTtbCsAa B COCIAWMHCHUU. Knaccer IMPOYHOCTH H
COOTBETCTBYHOIIME UM MaTCpHAJIbl IIPUBECICHBL B Ta6J'II/II_[e 6.

Kaccer IIPOYHOCTH U MaTCpHaJIbl CTAHAAPTHBIX KPCIICKHBIX I/I3,HCJII/II>'I

Tabnuua 6
BonTel, BUHTBI, HITUIBKU I"aiiku
Kiacc Mapka Kiacc Huametp Mapka ctanu
MPOYHOCTH cTalu MPOYHOCTH pe3bObI, MM

3.6 10, 10km 4 >M16

4.6 20 15 R)0%1 Cr.3

4.8 10, 10km 5 < Ml6

5.6 30, 35 5 10

5.8 10, 10xm, 20, 20k 5

6.6 35, 45, 40T 6 < M48 15

6.8 20, 20k 6

8.8 35, 35X, 35XA, 8

45T 9 > MI16 20, 35, 40X

9.8 40X, 30XT'CA 9 < Ml16

10.9 16XCH, 2012P 10 < M48 35X,

12.9 40XHMA 12 38XA
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1.6. Ilpumepbl 0003HaYeHHS Pe3b00OBBIX JAeTalleil

Bonr muamerpom pe3sdsl 0 =12 mm, mmnoit | =60 mm, ¢ kpymHbIM 1marom pesnosbl,
nojseM gomycka 0Q, Kmacca mnpoyHoctH 5.8, ¢ LMHKOBBIM TMOKpbiTHEM - Boar
M12x60—-6g.58.09 TOCT 7808-70.

Bunt mumamerpoM pessOsl 0 =12 wmm, mmumoit | =25 MM, ¢ Menkum marom pessObl,

nosieM nomycka 0, kmacca nmpounoctu 4.8, 6e3 nokperrus - Bunr M10x1,25—69 x 25.48
roCT7808-70.
T'aiika nuamerpom pe3sdsl 0 =10 mm, ¢ kpynHBIM marom pessobl, Hosem gomycka 6H
KJ1acca IMPOYHOCTH 5, ¢ KagMueBbiM nokphitueM - Falika M10—6H .5.02 TOCT 2524-70.
IImunska amametpoM pessdbl 0 =16 MM, ¢ kpymHBIM marom pesnObI, HOTEM AOMycKa
69, mmnoii | =120 mm, ¢ mmuoii eeunumBanus l{ =20 mm, mmHON pess6oBoro KoHua

lp =38 wmm, xnmacca mnpounocrn 8.8, ¢ ¢ocharueiM mokpertmem - Ilnmiabka

M16 — 69 x 120% 88.06 IOCT-22034-76.

2. PACYHET I'PY30BBbIX U XOAOBBIX BUHTOB

2.1. Onpenenenne 0OCHOBHBIX MAPAMETPOB BUHTOBOM MAapbI

Tun pe3nObI (ec OH HE 3a7aH) BHIOMPAIOT B 3aBUCHMOCTH OT Tpeboanuii k KII/I,
TEXHOJIOTUYHOCTHU U yCIOBUM paboThI (cM. pasnen 1.2.).

PaGorocnocobHOCTh mepeaayu «BUHT-Tallka» JTUMUTUPYIOT: MPOYHOCTH BHHTA, €r0
YCTOWYHMBOCTH MPHU CKATUU U U3HOCOCTOUKOCTh BUTKOB PE3bObI TaliKH.

BHyTpeHHuii nuamMeTp pe3pObl U3 YCIOBUSI CTATHUECKOM MPOYHOCTH TEjla BUHTA, MM

, (10)

rne Fp - pacuernas cuma wa sunre, H; C=12..14 - xospduument, yuurpiBarommii

(o)
HAIIpSDKCHUA KPYUCHUA B TCJIC BHUHTA, [O']P = [O-]+l = TT - JOIIYCKAaeMOC HaAIIPAKCHHUC

pacTsKeHus (CKaTus) JUld BUHTA IIPU pacuyeTe Ha CTaTW4ecKylo npodnocts, MIla; o7 - mpeznen

TeKydecTH MaTepuaia Tena Buata, MIla; S=2,5...4 - xoopduuuenT 3amaca MpoOYHOCTH.

bonbmme 3HaueHus kod(p@uIMEHTa 3amaca MPOYHOCTH HPUHUMAIOT HpPU  0XKHUIAEMOM
muamerpe pe3nOsl BuHTa 0 <16 MM U a1 cxuMaemblx BHHTOB, Menbmme mpu d >30 MM u
BHUHTOB, Pa0OTAIOIKX HA PACTsDKEHHE.

BunTtel uzrorosnsitotr u3 craneit Y10, 651, 40X, 40XI" ¢ ynpouHeHHEM /10 TBEPJOCTH HeE
menee 45 HRC,. Jlnsg crnaboHArpy)KEHHbIX THXOXOJHBIX BHMHTOB JOIMYCTMMO HCIOJIb30BaTh
He3akalleHHbIe ctanu 35,45, 50.

Marepuan raek - ojgossiHHble OpoH3bl bp010d 1, Bp06116C3, nunkossie cruiaBsl LIAM10-5,
a IpU MaJbIX CKOPOCTAX M Harpyskax aHTudpukiuoHHble yyryHsl AUB-1, AUB-2, AUK-1, AUK-
2, cepeie uyrynsl CH15, CH20, pexxe KOHCTPYKLUHMOHHBIE CTAIH. MeXaHNYeCKUE XapaKTEPUCTHKH
MaTepHalioB MpeCTaBlIeHbl B Tabnunax 7 u 8.

Cpennmii 1uameTp pe3bObl U3 YCIOBHS €€ H3HOCOCTOMKOCTH, MM

d, = Fp
2 7% - h Lp]

, (11)
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- OTHOWIeHHe paboyeid BBHICOTHI mpoduis K 1mary pe3sObl, paBHoe 0,5 mus

TpamneueuJaIbHOH W TPSIMOYroibHOW pe3nObl, 0,75 mns ymopHoi, 0,54 nmns TpeyroibHOM;

Yy =H /dy- xospduument, pasmpii 1,2..2,5 (Gonplume 3HadeHust Wi pe3bd MEHBLIMX

muamerpos); H - Beicora raiikn.

JlomyckaeMoe JaBlicHHE B pe3boe [p]=10...12-(8...10) MIla mis mapsl 3aKajeHHas

(He3akaneHHas) cradb 10 (HE3aKaJIeHHOH) CTanM, OpOH3E; [p]=4...6 MIla g mapsl

He3aKaJeHHas cTaib 1o 4yryny. s nepenad mpubopoB JomycKkaeMoe AaBlieHHE YMEHBIIAIOT B 2 -
3 pasa mo CpaBHEHHUIO C MepeaayaMu OOIIEro Ha3HAUCHHUS.

MexaHndeckue XapakKTepUCTHKHU CTaJIeH

Tabmuma 7
Crainb lo3 B O'T oO_ 1 Crann lo3 B O-T oO_ 1
MlITIa MlIla
Cr. 3 400 230 170 45 610 360 260
Cr. 5 520 280 220 50 640 380 280
Al2 450 300 230 65T 750 440 350
20 400 240 170 40X 800 650 360
35 540 320 230 40XT 1600 1400 630
MexaHnveckne XapakKTepUCTUKU YyT'yYHOB U OpOH3
Taomuma 8
YUyryHbl op E Bpon3bl op or E
MIIa MITIa
CU 15 150 0,86- 10° bp010d1 260 200 1,03-10°
CY 20 200 0,9-10° bp06L16C3 180 90 0,93-10°
CY 30 300 1,12 10° bpOIIC 4-4-17 150 90 0,7-10°

Pe3p0y BRIOMpAIOT MO COOTBETCTBYIOIIEMY CTAHAAPTY MIPH YCIOBHUH, YTO dl <d 1mo I'OCT

u 0y <dpno I'OCT, c ykasaHueM OCHOBHBIX €€ NApameTpoB - JAuMameTpoB Hapyxknoro 0,

BHYTPCHHCTO dl " CpeaHero d2 , 4 TAK)KC IIara p631>6I>I P .

BrbicoTa raiiku ¢ oKpyrieHHeM JI0 HOPMAJIBHOTO psijia TUHEHHBIX pa3MepoB 1o Tadi. 9

H=%4 -dy, mm. (12)
Psin HOopMabHBIX JIMHEHHBIX pa3MepPOB

Tabnwua 9
6,0 9,0 13 20 30 45 67 100 150 220 340
6,3 9,5 14 21 32 48 71 105 160 240 360
6,7 10 15 22 34/35 50 75 110 170 250 380
7,1 10,5 16 24 36 53 80 120 180 260 400
7,5 11 17 25 38 56 85 125 190 280 420
8,0 11,5 18 26 40 60 90 130 200 300 450
8,5 12 19 28 42 63 95 140 210 320 480

BuHTBI, Harpy)K€HHbIE C)KUMAIOLIEH OCEBOW CWIOW IIpU |max /d =7, nposepsror Ha

YCTOHYHMBOCTH ( |max - HauOouplast paboyas AMHA BUHTA). [Ipu 3TOM MpeaBapUTEIbHO BBISICHSIOT
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YCIIOBUS 3aKpeIieHHs BUHTAa B ONOPAax M €ro IpHBEAeHHYI MuHy | np = H- ImaX’ rae U-

KOA(QPHUIUEHT, 3aBUCAIINNA OT YCIIOBUH 3aKPEIUICHUS] BUHTA, BBIOMPAEMBIii 110 puc. 2.
Ecnu npusesienHas quna | np >25. dl, TO IIPOBEPKY BUHTA HA YCTOMYMUBOCTB IIPOBOJSAT C

npuMeHeHneM (GopMyiibl Dilsiepa 1o yCIOBHIO
72 E-J

Fp<
S -I2
y np

(13)

4
ﬂ.dl

. 4
3necy J = . (0,4+0,6-d—) - NIPUBEIEHHBI MOMEHT MHEPLHMH CEYEHUS BMHTA, MM |

1
E - Moxyns ynpyroctu marepuana sunta, MIla; Sy = 2,5 - K03 (UIKENHT 3amaca yCTONIUBOCTH.

CxeMsbl 3aKpCIJICHUA BUHTA

1 1
7 u=2 ‘ » u=07
1 ¢
» & u=1 ! © u=05
Puc. 2

[Ipumeuanus: 1. Onopa ¢ 0AHUM MOAIIUITHUKOM paccMaTpUBAETCs KakK IIapHUPHAs OIopa; ¢ IBYMs
- Kak jKecTkas 3anenka. 2. [Mailka ¢ omopoil paccMaTpuBaeTcCsi Kak KeCTKas 3a/elika.

3. Naiika uiu onopa, nepeMeniaeMasi B HapapJIsIOIIMX MOIIEPKUBAIOIAsi BUHT, pACCMATPUBACTCSA
KaK IIapHUpHas OoTopa.

[Ipu In p <25.d 1 TPOBEPKY YCTOMYMBOCTU BMHTA IIPOBOJAT II0 YCIOBHIO
4-Fp

><lolii -9, (14)

- dl

O =

rae @3- kodpQHUIMEHT MOHWKEHUs IOMYCKAeMOIo HANpPSKEHUs B 3aBUCUMOCTH OT THOKOCTH
CTEPIKHS Inp /1:i=d 1 /4 -paaryc MHEpPIUU CEUYCHUs BUHTA.

Inp/i 10 20 30 40 50 60 70 80 90 100

g 098 09 091 089 0,86 082 0,76 0,70 0,62 0,51
B cnyuae, ecnu ycnoust (13) unu (14) He BBINOTHSIOTCS, HEOOXOJUMO YBEIHUUTH JHAMETP
Pe3bObI C MOBTOPHO# MPOBEPKON YCTOHYUBOCTH BUHTA.

Pa3Mep1>1 TOpHOBOﬁ MMOBEPXHOCTU BMHTA, €CJIM OHU HE 3aJlaHbl, ONPCACIIAIOT U3 pacucTa
Ha M3HOC.

HapyxHblil tuamMeTp npu CIIOIIHOM TOpLE, MM
4.F
D= — £ (15)
ane

rac [p]T - JOITYyCKAaEeMOC€ MNaBJICHHUC Ha TOPLEC IPU COOTBCTCTBYIOIICM MAaTCpHUAJIC TTOAIATHUKA

(tabn. 10), MIla.
[Ipu KoIIBIIEBOM TOPIIE, MM

4-Fp

D= |~ TP , (2, (16)
ok °
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rmae dO - BHYTPEGHHUH JWaMeTp OINOPHOW TMOBEPXHOCTH TOprHa (OOBIYHO NPUHUMAIOT
dO =0,6-d).
Jlonyckaemble 1aBJIeHUs] MaTepHalia MOAMSITHUKA
Taomuma 10
Marepuai noansiTHUKa lp]T Marepuan noansiTHUKA lp]T
MIla MIla
AYC-1 9 bp010d1 15
AYC-4 15 bpC30 25
AUYC-5 30 IHAM10-5 20
AYB-1 12 AH-2,5 25
He3akanennas ctajib 5..6 Iomnamug AK-7 20
JakasieHHas CTajlb 12...15 denoruracTel 42
[Ipu 3amaHHBIX pa3mMepax TOPIIEBOM MOBEPXHOCTH €€ MIPOBEPSIIOT HA U3HOC
4-Fp
pr = ——<[plk. (17)
z-(D”—-dg)

Ecmu ycnoBue (17) He BBIMOMHSAETCS, TO CIAEAYET YBEIUYHTH Pa3Mephbl OMOPHOTO TOPIIA,
M3MEHHUTh MaTepual noAnsITHUKA (Tabs. 10) Uiy NpuMEeHUTh YIOPHBIM MOAUTUITHUK Ka4eHUsI B ITape
C paaualIbHBIM MOIIUITHUKOM (Kau€HUs WM CKOJIbKEHNUS).

2.2. [IpoBepouHbIil pacyeT TeJia BUHTA HA MPOYHOCTH M CONMPOTHUBJIEHHE YCTAJIOCTH

DTOT pacueT MPOU3BOIAT Ui OMACHOTO CEUEHUs] BUHTA, BRIOMPAEMOTO MPH COMOCTABICHUN
smrop cun F u kpyrsammx momenToB T , nelicTByromux Ha BUHT. ECIn Opy 5TOM OKa3hIBAETCS, YTO
MakcuMaiibHble 3HaueHuss F u T npuxopmsarca Ha pasHble cedeHus, TO MPOBEPKY IPOU3BOIAT (

IIPH [POYMX PABHBIX YCIOBHUAX) 110 ceueHHIO ¢ Fpax -

Mowment B pessbe [ p u Ha topue IT nHaxomsr mo dopmynam (5) u (6). Ilpu stom

ko3 urmeHT TpeHust GPUKIMOHHBIX Map 0epyT mo tadi. 11.
[Ipu pelicTBUM B ONAacHOM CEYCHHU OCEBOW CHJIBI M KPYTSIIErO MOMEHTA YCIOBUE
MPOYHOCTH BUHTA

_ 2 2
4-Fp T )
3,[[3(3}: O-p( C‘Jf(‘) - —2 u TKP - —3 - ACUCTBYIOIIUC B OIIACHOM CCUCHHU HAIIPAKCHUSA
z-d 0,2-d
1 1
PaCTAKCHUA (C)KaTI/IH) U KPYUYCHUSA COOTBCTCTBCHHO, MHa, T = KPYTHH_II/Iﬁ MOMCHT B

paccMaTpuBaceMOM CCUYCHHU, H.mm.

KoadduunenT Tperns GppUKIHOHHBIX Hap

Tabmumna 11
@puKIMOHHAs Mapa Kosdduuuent tpenns f

0e3 cMa3Ku CO CMa3KOMu
Cranb - cTalb 0,15 0,08...0,1
Cranb - MATKast CTallb 0,2 0,1..0,2
Cranb - yyryn 0,18 0,1...0,15
Cranb - OpoH3a 0,1 0,07...0,1
YyryH - 6poH3a 0,15...0,2 0,07...0,15
bpon3sa - 6poH3za 0,2 0,07..0,1
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VcnoBre NpouHOCTH MIPH AEWCTBHU TOJIBKO KPYTAIIETO MOMEHTA
Txp < [T]Kp , (19)
e [T]Kp =(0,5..0,6)- [0'] - JIOTycKaeMoe HampsbkeHue Kpydenus, Mlla; [0'] = [0'] L1 -

JIOIYCKaeMO€ HaIlpsKEHUE MIPU pacueTe Ha CcTaTHUecKyro mpoyHocts (ctp. 10), Mlla.
Pacuer BUHTa Ha cONMPOTUBJIEHHE YCTAJIOCTH IIPOU3BOIAT IPU MeXaHN4YeCKOM IIPUBO/Ie.
[Ipn pacdyere Ha CONPOTHUBJIEHHWE YCTAJIOCTU MPU CHUMMETPUYHOM LMKIE H3MEHEHUs
Hanpsbkenni, Mlla

_ _o_1-Kg -Ky - Ky
ol=lo] , = T KKK Ko,

31eck O_1 - Hpejen BBIHOCIMBOCTH Marepuaina Bunta, MIla (tabn. 7); Kg - sddexrnsHsii

(20)

KO3 (UIMEHT KOHIIEHTpAallUu HanpsbkeHUud B pe3pde (Tabm. 12); Kk - xosppuument
koHcTpyktuBHOH opmel: Kk =1 - mpu pabore raiikn na cxarme, Kk =1,2..1,3 - na
pactsokenne; Kk =1,2 - s raek ¢ cnmpaibHBIMEM BCTABKAME MIIM YMEHBLIEHHBIM MOJYIIEM
ynpyroctu (6ponsa, uyryn); Ky - kosdduument mosepxnoctroro cmos: Ky =1 - mis
nakarauHoit pe3sOb; Ky =0,85..0,95 - mun mapesannoit pessObr; K- xoadpduument,

YYHTHIBAIOLINH BIMsHIE a0COIOTHBIX pasMepoB (puc. 3); S_q = 2...2,9 - koapduimenT 3anaca
110 CONPOTUBJIEHHIO YCTAIOCTH.

DddexTuBHBIH KOdDOULNEHT KOHICHTpaIu HanpskeHni pe3sbe K 5

Tabmuma 12
Yraepoaucras cralib JlernpoBanHas ctaib
Pe3n0a B coequaenun B cB0OOIHON B coenunenuu | B cB0oOOIHOM
YacCTH PE3bObI YaCTH PE3bObI
MeTpudeckasi U yropHas 3,0 1,9 3,8 2,3
TpanenenganbpHast 3,5 2,1 4.4 3,3
KoadduimenT, yauThIBAIONIUI BIMSHAC a0COTIOTHBIX pa3MepOB Kd
K
03 N |
0,7 N yenepoducmse Cmanu
06
05 Jie2UPOaHHLE CIMarU
04
0.3
0 10 20 30 40 d, mv
Puc. 3
[Tpu OTHYJICBOM ITUKIIC U3MEHEHUS HaprI)KeIfPIfiI [ ]
2-lolq-lo
+1 —1
[o]=[o]o = (21)

lo].1 +[o] s
2.3. Koa¢p¢puumeHT nmoJie3HOro 1eiicTBMSl BUHTOBOI0 MeXaHU3Ma

KII/] BuHTOBOM Mapbl Ipy 3aBUHYNBAHUU
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gy
" tg(y+9)
KII mexanuszma
,7=Tr_0, (23)

rie Tg = Fp . 72 -l - momeHT B pe3bbe, pacxoryeMblii Ha COBEpIICHHE MOJIE3HON PaboOTh,

H.mm; T - cymmapnbiii MoMenT Ha BuaTe, H.MM.
2.4. OnpenesieHue pa3MepoB BOPOTKA

J1uHa BopoTKa (WM paJnyc MaxOBHUKa), MM

T

F pad
rae F pad = 150...300 H - ycunue pabouero.

g , (24)

JluameTp BOPOTKA ONpENENSIOT U3 pacdeTa Ha M3rub, uMes BBUAY, uTo MomeHT M,
M3rHOAONIMIi BOPOTOK, PABEH KPYTANIEMY MOMEHTY | .

| M
o

3aech [O']U =T . JIOIyCKaeMble HaNpshKeHWs M3ruba matepuana BopoTka, MIla; S=2..3 -
S

ko3 duimeHT 3amaca MpOYHOCTH.
Marepuan BOPOTKa M €0 MEXaHHUYECKHE XapaKTEPUCTHKH OepyT 1o Tad. 7.

3. PACYHET KPEIIEXKHBIX PE3bb

Butku kpenexHbIX pe3bd pacCUUTHIBAIOT HA CPe3 U CMATHE.
YcioBue NPOYHOCTH BUTKOB pe3b0bl HA Cpe3

Tep = FP
&P _ﬁ-d(l)-c_f-H-km

rae € - kodDOUIMEHT MONHOTHI pe3bObl, paBHbIH 0,87 s TpeyrosibHOi pesObl, 0,75 s

<[zl . (26)

yroproif, 0,65 nns TpaneueumanbHoit um 0,5 s npsamoyrombroii; Ky =0,55..0,75 -
k0> (QULMEHT, YIUTBIBAIOLINI pacIIpee/ieHus] HATPY3KH 110 BUTKaM Pe3bO0bl (OONbIINE 3HAYEHUS
s pe3bd € KPYNHBIM IHaroM, KOrjga Marepuan 0OoilTa HNpOYHEe Marepuana Taiku); d( 1) -

BHyTpeHHHI 1mamerp pe3bObl 01, ecim MaTepuansl 6oNiTa U Taifku OJMHAKOBBI, WM HAPYKHBII

ANaMETp pe3b6bl d , €CJIn Martcpual raiiku MeHee MMpOYUCH (B MoCJICAHEM Cliydac CJIICAYCT
IMPOBEPUTH HA CPEC3 BUTKU pGSB6H Oonra u raﬁKH); [T]Cp - J0IIYCKACMOC HAIIPAKCHUC CPE3a.

OGBIYHO JUIS CTAIBHBIX JAeTaledl NPHHHUMAIOT [T]Cp =(0,2..0,3): o1 . dna neraneit us
XPYIKUX MaTEPHAIIOB - [T]Cp =(01..015)-0p.

B MMPOCKTHOM pacyCTEC OMMPECACIIAIOT JJIMHY CBUHYNBAHNA B MM
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| Fp
c6 = T - d(l) f k [T]Cp

YciaoBue MPOYHOCTH HA CMATHE

(27)

Cen = 4Fp-P <[ol.,, (28)

z-(d?=d?)-kp

I[OHYCKaGMOC HAMpsOKCHUE CMATHA JIA IUIACTUYHBIX MaTCpuaioB [O-]CM IMPUHHUMAIOT

PaBHBIM JIOMYCKAEMOMY  HANPSHKEHHUIO [0'] ;1 (ctp. 10), a mpu 9acToM 3aBHHYMBAHHH H

OTBHHYHMBAHUM: O gy = ( 0,5...0,6)-[0'] 1. Koodduumenr samaca npounocrn S _ 06bIdHO

BBIOMpAIOT B npesenax 1,5...2,5. Mensblue 3HaueHus MPUHUMAIOT TIPU KOHTPOJIHPYEMOM 3aTHKKE U
d >16 mm. [l XpYITKEX MaTepuanos [O']CM =0,25-0p.

HGO6XO)II/IMYIO JJIMHY CBUHYMBAHUA U3 YCIIOBUA OTCYTCTBHUA CMATUA TOBCPXHOCTU BUTKOB B
MM HaxoJsT no (popmymne

_ 4-Fp-P
z-(d? =dZ) -k -[o].

Ecnu xoTs0b1 07Ha M3 CBUHYMBAEMbIX JeTajei SBJSETCS CTaHAAapTHOM (OONT, BHHT,

(29)

HIMAuJIbKa HJIHN raﬁKa), TO MHWHHUMAJIBHOEC 3HAYCHUC [O']T Marcpuaia 3TOM JC€TaJIn HaAXOJAT IIO0

KJIacCy MX MPOYHOCTH (cM. pazzaen 1.5).
4. PACUET HE3ATSAHYTBIX U 3ATAHYTbIX BOJITOB

[TapameTpsl pe3pObl CTaHIAPTHBIX KPEMEKHBIX U3JeNUi MoJ00paHbl TaKMM 00pazoM, 4TO
HanOoJiee c1abbIM JIEMEHTOM SIBJISIETCS TEJI0 00JTa (BUHTA, IIHIIBKH).

He3zaTsinyTble 60JIThI pabOTaIOT TOJIBKO HA PACTSDKEHUE WU CHKATHUE.

PacueTHbIii BHYyTPEeHHU THaAMeTP pe3b0bl HE3aTSIHYTOTO 00JITa HAXO AT 10 (hopMyJie

4.F
dq / [oi) (30)
P

rne Fp - BHemmss cuna, pacrsruBaromas wiu ckumaromas Gonr, H; [a]p -JI0ITyCKaeMBble
Hanpsokenus, MIla (ous GONTOB M3  YIIEPOIAMCTBIX — CTajIeit [0'] p =(0,5...0,6)-0'-|- .,
JIETUPOBAHHBIX - [O'] p = (0 4.0 ,55)- oT).

3arsaHyTbIe 00JThI, TOMUMO PACTSDKEHUS MM CKAaTHs, padOTalOT HA KpydeHHUE, TOITOMY
pacueTHbI BHYTpEHHUI nuameTp ux pe3bObl HaxomsdT no dopmyne (10). [Ipu HekoHTpoIUpyemoit

3aTSKKE JOOITYCKACMbBIC HAIIPSXKCHUSA [O' p AT 3aTAHYTBIX 00JITOB HaxoasaT II0 Ta6J'II/II_Ie 13 B

3aBUCHUMOCTH OT AUaMCTpa p63]56]':>1 " npeeciia TCKy4eCTH MaTepuajia Ooura O'T . I[JIH CTAaHAAPTHBIX

00NTOB OT ONpPENENAIOT COTNIacHO paszaeny 1.5.

I[OHYCKaCMLIC HaIMpsKCHUA B JOJIAX OT MpeJciia TCKYUCCTU ([O']p / O'T )

Tabnuma 13
Crainb ITocTosiHHAs Harpy3Ka [lepemeHHas Harpy3ka
M6..M16 M16..M30 M6..M16 M16..M30
Yrnepoaucras 0,20...0,25 0,25...0,40 0,08...0,12 0,12
JlerupoBaHHas 0,15...0,20 0,20...0,30 0,10...0,15 0,15
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[Tpu KOHTpOIHMPYEMO#l 3aTsDKKE AJIsi OOJITOB M3 YIIIEPOMUCTBIX CTael [0'] p = 06-01,
JIETUPOBAHHBIX - [0'] p = 05-071.

3arsHyThIE M He3aTsHyTble Gourel mogdmpaior mo ycaouio 09 <dq mo T'OCT ¢
ykasannem 0, dq,do u P (1a6n. 1).

B 0TBeTCTBEHHBIX CITydasix IPOBOIAT IPOBEPKY B COOTBETCTBHH C pa3zieiom 2.2., IpHHUMAsT
IpHBEICHHBINH Kod(hdumuenT Tperus pe3sdbl T’ u xodddumuenT TpeHHs (PUKIMOHHON TapHI

topua f mo Tabmume 5.
[Ipu KOHTpOJIMPYEMOH 3aTsHKKE MOMEHT «Ha KITFOUe» HaXo T 1o dopmyiie (9).

5. PACYUET 3ATSAHYTHIX BOJTOB, HAT'PYKEHHBIX BHEIIHEW OCEBOM CHJION

Takumu 60aTaMU BBITIOTHSAIOT COSIUHEHUS, ISl KOTOPHIX HEOOXOAMMO KpPOME MPOYHOCTH
00JITOB 00ECTIEYNTh HEPACKPBITHE CThIKA, BO M30€KaHWE HAPYIIEHUS B3aUMHOTO PACIIOJIOKEHUS
COEIMHSAEMBIX JeTajleil, KOHTAaKTHOW KOpPPO3WH M TOHMKEHHOM KOHTAaKTHOM >KECTKOCTH, WU
repMeTUYHOCTH COeIMHEHHUS.

HepackpeiTie cThika oOecnieunBaeTcs, €Cii B JHOOOW MOMEHT BPEMEHH B JIFOOOW TOUKE
CTBIKA HaIpsDKEHWE OoJiblie HyJs (MOJ CTHIKOM IMOHUMAIOT IUIOMIAJb KOHTAKTa COCAMHSIEMBIX
neTaei).

I'epmeTraHOCTH OOECIIEUMBACTCS, €CJIM HANIPSHKEHUE Ha CTBHIKE OOJIbIIEe pabodvero /MaBlIeHUS
cpensl P p

Cua 3aTsKKH 00J1Ta, 00€ecTeunBaroIias HepacKpbITHe cThika, H

F3=kz-Fg-(1-%) . (31)
rrue FB - BHEIIHSS CWja, ACHCTByromas Ha Oonr, H; k 3 - KodpduUUEHT 3amaca HavaabHON
sarsokkn:  pu crarndeckoii  Harpyske K3 =15..2,0; mnpn nepemennoii  marpyske

k3 =25..4; y - xoopduument BHemHEN HATPY3KH.

B npuOmmkeHHBIX pacyeTrax Ui COEIMHEHUN W3 CTalbHBIX M YYTYHHBIX JeTajiei
npuanmator ¥ =0,2...0,3; ais coequuenuii ¢ ynpyrumu npokiankamu (IapoOHHUT, PE3MHA U T.J1.)

%=04.05.

HpI/I YTOUHCHHBIX pacdyeTax

p— (32)
15 +ﬂo .
4.1
3,[[6(3}: 16 = —62 - [MIoAaTJInUBOCTD 6OJ'ITa, MM/H, |6 - OJIMHa pacTAruBacmMoro y‘IaCTKa
E 6" T d

6onta, mm; Eg - Monyns ynpyrocru marepnana Goara, MIla; Ay - cymmapHas IoAaTIMBOCTb

CoKMMaeMBIX AeTaiiei, MMm/H.
CymMapHYyI0 OIaTIMBOCTD JeTanei HaxoaaT 1o popMyne

n
Ao = Zpi (33)
=1
rae ﬂdi - TOJATIIMBOCTG I-# aerann; N - YUCI0 CKUMAEMBIX JIETAJIEN.
IMogaTauBOCTL cokuMaeMoi netanu, Mm/H

2 _dz)' (34)
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3nece Ep; - Moxyns ynpyrocru i - it geramn, MIla ( wis cramn E = 2,1-105 MlIla, uyryna u

6pons3kl 10 Tabi1. 8, Apyrux Martepuanos mo tadm. 14); d ep - CpeIHUI BHEUTHUH AMaMETp KOHyca

JIaBJICHUS, MM; dO - TaMETP OTBEPCTHS MO OOJIT, MM; Ii - TOJIIMHA 1-H JIeTau, MM.
Cpennuit BHEIIHUN TUaMeTp KOHYcCa JaBJICHUS B MM HaXOIAT 1o (popmyre

dcp=2-S+|i-tg}’, (35)
re S - pasmep «oa KIou», MM (OpueHTHpOoBOUHO MokHO TpunsTh S =15-d); ¥ - yron

0
KOHyca nasienus (s cramu ¥ = 22..27°).
YII0THSIOIMAS CHJIA, 00ECTIeYUBAOIIas TepPMETHYHOCTh , H

Fin=0do-A, (36)

rne A=Kp:Ap - miomams NOBEPXHOCTH MNPOKIAAKH C y4eTOM OTBEPCTHH MOA GONTHI,
2 .
mm;Kg =0,7...0,8 - koadppuument, yanTeBarOmmi yMEHbIIEHNE TUIOMAAM TIPOKIIA/KH 32 CUET
oTBepcTHi mox Gontel, (o = Kk yn pp 2 0omin - MaBleHHE Ha KOHTAKTHBIX TOBEPXHOCTSIX
npoknaaxu, MITa; K yn - kodpdunuenT 3amaca ymnotHenus (1admn. 14); (gmijn - MUHUMAIbHOE
naBieHue yiotHeHnus (taou. 14), Mlla.
Cuna 3aTsKKH 00J1Ta, 00ecreunBaroIias repMeTHYHOCTh, H

F
F3=Fg-(1-gz)+2", (37)
z

e Z - KOIU4ECTBO OOJITOB.
Ywucno 60aToB 11 0OECTIeUeHHsS] paBHOMEPHOM 3aTSHKKHM CThIKA BEIOUPAIOT
KPaTHBIM YeThIpeM. PaccTosHue Mexk Iy ocsimu 601ToB (mar 60,1toB 1) mpu MabIX JaBIeHHAAX

(pp £1 Mila) t =(5...7)-d ; npu Gonbmux nasnenusx ( Pp =3 MIla) t =(2,5..4)-d.

KOC)(b(bI/II_[I/IeHTI)I 3arnaca yrJIOTHCHHUA kyn , MUHUMAJIbHBIC JaBJICHUA YIINIOTHCHUA qO min 4

Moy ynpyrocta E

Tabnuua 14

Marepuai npokiaaku kyn domin E

MIIa
Pesuna 1,2 2,5 400
[TapoHUT WK nepecoBaHHbIN acoecT 1,6 10 3000
dToporact - 4 1,4 4,0 2000
®dubpa 1,4 40 7000
AcbecT, apMUpPOBaHHBIN MPOBOJIOYHOMN CETKOM 1,4 10 3000
MArkuii alIrOMUHUN 2,0 50 70000
Msrkasg Menp 2,4 70 110000
Msrkas craib 2,7 80 210000
[pumeuanwe. [Tpy YIIIOTHEHNHN BO3/IyXa MM Mapa 3HadeHus K yn 1 QO min YBEIMUHBAIOT B 1,8
pasza; a ra3oB ¢ BEICOKOH MPOHUKAIOIIEH CTOCOOHOCTHIO (BOJOPO, TeNHii U T.11.) - B 2,5 pasa.

PacuerHas cuia B 6oiTe,

e C =1,2...14 - xooppuuuent, yuuThIBarOMuii HAIIPSKEHHS KPYIEHHS.
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PacuerHblif BHYTpEeHHMIA JraMeTp 00Ta, MM

(39)

Jlommyckaemble HalpsHKEHUS [0'] p HAXOJAT B COOTBETCTBHH C Pa3NeNoM 4.

MoMEHT Ha KITF04e JUTsl KOHTPOJIS 3aTSKKH HaXoa4T 1o opmyie (9).
[Ipu mepemMeHHBIX Harpy3kax OOJITBI TPOBEPSIOT Ha COMPOTHBIEHHE YCTAIOCTH IO
aMILIUTYyTHOMY Hanpspkenuto, Ml la

F
O-a — Z—B , (40)
2-A
z-d 12 ,
rie A=——= - momasae NoNepeyHoro ceueHus 6oITa, MM".

[IpenenbHas aMIuIMTyqa IUKIA HAMPSOKEHUW Ui pe3bOOBBIX COEAMHEHUN TUMa OONT -
raitka, Mlla

oO_
oy =P Ky Ky oKy, (41)

o
3nech O_1p = (0,8..0,9)-0_1 - npenen BoIHOCTMBOCTH MaTepnana GONTA NPH PACTSIKEHHUH -

cxarun, MIla; 0_1q - npexen BoiHOCIMBOCTH 110 Tabn. 7, MIla; koapdummentor K, Kk, Ky
u K Texe, aro u B popmyie (20).
3amac mo COMPOTUBIICHUIO YCTATIOCTH PE3bOOBBIX COCTUHEHUI
(o2
—_n _
Sy =——=25..4. (42)
Oq4
Bbicokue 3HaueHUs S, OOBACHSIOTCS BO3MOXKHBIMU IOIPELIHOCTAMH IIPH ONpEeICHNN

KOB(b(bI/II_[I/IeHTOB OCHOBHOM Harpys3kKu Z N PaCCCAIHUEM BCIIMYHUHBI O'n B 3aBHCHMMOCTH OT
TEXHOJIOI'MYCCKUX (baKTOPOB.

6. PACUYET TI'PYIIIIOBOTI'O BOJITOBOI'O COEAUMHEHUWSA, HAT'PYXKEHHOI'O B
INIOCKOCTH CTBIKA

B oTBepcTHs coeqMHSIEMBIX IeTalicii OOJIThl YCTaHABIMBAIOT: C JAMAMETPAIBHBIM 3330POM
(uepHble OONTHI) M Oe3 3a30pa C HEOOJNBIIUM HATATOM (YHCThIe 00ATHI). B o0meM ciydae Takue

COEIMHEHHUS MOTYT OBITh HArPYXKEHbI CABUralolMu cuiamu Fj 1 Mmomentamu Tj. Jins pacuera
BCE€ CWJIbI M MOMEHTBHI NPHUBOJAT K IIEHTPY Macc CThIKa METOJOM IJIOCKO - MapajlleNbHOTO
nepeHoca M HaxoAaT ux pasHoxedctByiomme Fg u T . Creikom cumraror miockyio ¢urypy,

OTPaHUYEHHYIO [IEHTPaMH OTBEPCTH O] OOJITHI.

IIpu pacyere M KOHCTPYHPOBAHUHU TAaKUX COEIUHEHHUH cleayeT oOpaiiaTb BHUMaHHME Ha
HIMYME WJIM BO3MOYKHOCTh IPHUMEHEHMs IEHTPUPYIOIIMX OypTOB, HITU(TOB WIM YIOPOB,
MPEIMATCTBYIOIIMX CABUTY J€TaleH, a, CIeJOBATENbHO, Pa3rPyKaOIINX OOJITHI.

6.1. CoenuHeHnusi 601TaMH, YCTAHOBJIEHHBIMH € 3230POM

CnBury nerajneil NpensTCTBYIOT CHJIbI TPEHHS! Ha CThIKAax JeTajied, co3JaBaeMble CHUIaMHU
3aTsHKKH 00JITOB. [Ipy ATOM yCIOBHO MPHUHUMAIOT, YTO CHITBI TPEHHUS COCPEAOTOUCHBI MO OOJITaMU.
Cuna 3aTskku 00JITOB - OJIMHAKOBA.

Heo0xogumasi cijia 3aTSZKKH 00J1Ta, 00eCIIcUMBaroIias HeCABUraeMOCTh aeranu, H
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_ k | Fp N 1000-T

~fem| z n
21
i=1

rne K=1,2..2,0 - xo>ddurment 3amaca cuernenus; M- 9mcio cTeIkoB aetamer; [ -

F3 , (43)

K0dQdULUMEHT TpeHus Ha cThike aertaneil ( tabm. 15);Z - obmiee komuuecTBO 6ONTOB; Zj -

KOJIMYECTBO GOJITOB, PACIIONIOKEHHBIX HA PACCTOSHUM [} OT LEHTPa Macc CThIKa; | - CABUIAKOLIUN

MOMEHT, H * M.

Kosdduument Tpenns f ma cTeike crampHbIX (dyryHHBIX) neTaneii

Tabmauna 15
O6paboTKa cThIKa f Okpacka cThIKa f
be3 06paboTku 0,3 AJTFOMUHHUEBBIM ITOPOIITKOM 0,15
[TeckocTpyiinas 0,5 AHTUKOPPO3UOHHAS KpackKa 0,1
I"a3zoBoit Topenkoit 0,4 CBUHIIOBBIM CYPHKOM 0,06
Peszanuem 0,12
B yactHOM citydae npu koJblieBoit popme cThika, H
k 2000-T
F3=— | Fg+5—— | (44)
z-f-m D;s

3aech D5 - IMaMETP OKPYKHOCTH OCEH OOJITOB, MM.
Jlanee 60ATHI paCCUUTHIBAIOT KAaK 3aTSHYTHIE B COOTBETCTBUU C pa3zieioM 4.

6.2. Coenunenusi 00JTaMM, yCTAHOBJEHHBIMU 0€3 3a30pa

OTka3 Takoro COCIMHCHNA HACTYIIA€T B PE3YyJbTaTC CpE3a 00ITOB U CMATHSI OOKOBOM
ITOBCPXHOCTHU 00JITOB WU z[eTaneﬁ.

Cpesatouias cuia ot BHetnneit cunsl FE , H
F|: =— (45)

rae Z - ImOJHOE KOJIUYECTBO 00JITOB.
Cpesa}omaﬂ CHJIa OT BHCIHIHCIO MOMCHTA T , H

1000-T -1y
Fr=—"—r—%, (46)

317

] |

I=1
rae |1 u Ii - paccTosiHME OT LIEHTpa Macc CThIKA /10 HanboJjee Harpy>kKeHHOTo 00JITa U JI0 KaX/10TO
U3 HUX COOTBETCTBEHHO, MM (HauboJiee HarpyKEHHBIM SBISETCS OOJIT, pacloIOKEHHBIN OMKe
BCEX K JINHUU JIEVCTBUSI CUJIBI).

IIpu konbLEeBOi hopme cThIKa

2000-T
Fr="— . (47)

yA D5
PacquHaﬂ cujia HpI/I OIIHOBpeMCHHOM I[eﬁCTBI/II/I CHJIBI U MOMCHTA, H
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Fp = F2+F2 +2-Fp -Fg -cosa . (48)

e @ - ocTpslii yron Mexy Bekropamu Fr u FE .
Vroa @ ONpeneNsioT aHaIMTHYECKH WK IpaQuyeckd, UMes B BHUIY, YTO BEKTOPBI CHII
FE wnanpasnenst B Ty xe cropony, uro u cuna Fpg, a Bekropsl cun Fpj neprnenaukynsprst

paanycaM, MPOBCACHHBIM H3 LCHTPA MACC CTbIKAa OO0 LCHTpA KaXI0I0 U3 6OHTOB, M HaIlPpaBJICHbI
TaKUM 06pa30M, YTO MOMCHTBI OT HUX COBIIAAAIOT C HAIPABJICHUCM BHCIIHETO MOMCHTA T .

JluameTp cTep:KHs 00JITA C OKPYIJICHHEM IO PAAY HOPMAaJbHBIX JIMHEHHBIX pa3MepoB
(Tabmn. 9), MM

4-Fp
ﬂ-[r]cp-m

3z1ech [T]cp = (0 2..0 ,3)- OT - JoIycKaeMble HampshkeHus cpesa, MITa.

(49)

VcaoBre OTCYTCTBHSI CMSTHS Ha IIOBEPXHOCTSAX KOHTAKTa 00JITa C COEMHAEMBIMHE JE€TAIISIMH
Fp
Ocm = ﬁ < [len ’ (50)
rjae O - HauMeHbIIas U3 TOJIIMH COEIUHAEMBIX JeTalei, MM.
JlonyckaeMble HANPSHKEHHS. CMATHS: JUIS CTAlbHBIX JeTallei [G]CM =0,8-071;

YyT'YHHBIX JIeTajIei [O']CM =04-0p.

MuHHMAJIBHO He00X0auMas TOIIMHA COSIUHAEMBIX JeTalIel, MM

5= il (51)
d [o-]C.M |

7. PACHET I'PYIINOBOI'O BOJITOBOI'O COEAUMHEHUSA, HAI'PY’KEHHOI'O B
IVIOCKOCTHU, HEPIIEHAUKYJIAPHOU IIVIOCKOCTHU CTBIKA

Takue coeaMHEHUS TPEUMYIICCTBEHHO BBIMOIHSIIOT OOJNTaMHU, YCTAaHOBJICHHBIMHU B
OTBEpCTHE C 3a30poM (Hampumep ¢yHIaMEHTHbIMH Oositamu). B o0mem ciiydae OositoBoe
COCJIMHEHUE MOXXET OBITh HAarpy)K€HO CIBHUTAIONIMMH, OTPHIBAIOIIMMH OT OCHOBaHUS WM
NPWKAMAOINUMH CUJIAMH, W OINPOKUIBIBAIONIMMHA W CIBUTAIONIMMH ~ MOMEHTaMH, MO3TOMY
KPUTEPHUSIMH PabOTOCIIOCOOHOCTH OOITOBOTO COCIMHEHHUS SIBIISTFOTCSI:

1. HepackpbiTHe CThIKa,

2. HecniBuraeMocThb JieTanu OTHOCUTEIbHO OCHOBaHUs (NPU HAJIMYMH BHEIIHUX CABHTAIOIIUX CHJI
WM MOMEHTOB);

3. [Ipo4HOCTh OCHOBAHUS IO CMSTHIO (TIPY YCTaHOBKE JICTAIM HA HEMETANINYECKOE OCHOBAHUE);

4. IIpouHOCTH GONTOB.

Jl5ig ompeneneHust pacueTHBIX HArpy30K 3aJar0TCs OCSMHU KOOPAMHAT C HA4aJloM B LIEHTpE
Macc CThIKa (37e€ch MOJ CTHIKOM IMOHMMAIOT IUIOIIAAh KOHTaKTa JeTaad C OCHOBaHUEM). Bce

BHCIIHHUEC CHJIBI FBI pacKiIaibIBarOT Ha COCTAaBJIAIOIIUC, HOPMAJIBbHBIC K OCHOBAHUIO Fyl u
napaJiyiCJIbHBIC EMY FXI )51 FZl . 3areMm HaxogAdaT paBHOHeﬁCTBy}OHJHC OTPBIBAKOIINX U
MMpUXUMAIX A€TaJlb K OCHOBAHHUIO CHUJI FyZ , 4 TAK)KC CABUTAaOIIUX CHIJI FXZ u FZZ . I[anee
OonpCACIIIIOT CYMMAPHBIC MOMCHTHBI OT CHII FXZ' Fyz u FZZ N BHCIIHUX MOMCHTOB

OTHOCHUTEINILHO OCEH, MPOXOAIINX Yepe3 LIEHTp Macc CThIKa. [Ipu aTOM cinenyer UMeTh B BUAY, YTO
MOMEHTBI OTHOCHTEIIBHO OCeH, mapautensubix ocHoBauuio, M yy u M ;5 GyayTt onpokuabBaTh
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JA€Tajib, a MOMCHT OTHOCHUTCIIBHO OCH, HGpHCHZ[HKyJISIpHOﬁ cMy, TyZ' - [MOBOpa4YuBaTh ACTallb Ha

OCHOBAHUMU.

MuHuMaNbHO U MAaKCUMaJIbHO HArpy>KEHHbIE TOUYKH CThIKA (TOUKAa BO3MOKHOTO PAaCKPBITUS
CThIKA M TOYKAa BO3MOYKHOTO CMSTHS OCHOBAHHS COOTBETCTBEHHO) OIPEACISAIOT [0 JIIopam
HaIpsDKEHUH Ha CThIKE. DMIOPbl HAIPSDKEHUM CTPOSIT B 3aBUCHUMOCTH OT YCJIOBHMM HAarpy)KeHUs B
OJIHOM WJIM JIBYX IUIOCKOCTSX, IPUHUMAS, YTO:
- HAIIPSDKEHMS OT OTPBIBAIOIIMX U IPHKAMAIOIIUX CHUJI PABHOMEPHO PACIIPEIENIECHBI 110 CTBIKY;
- HANPSDKEHUS OT ONPOKHIBIBAIOIIMX MOMEHTOB MMEKOT TAaKOW K€ 3aKOH pacCIpeAciICHUs, KaK U
HOpPMaJIbHbIE HAIPSKEHUS IPU U3THOE;
- HaIIPSDKECHMS], HATPYXKAIOIINE CTHIK, - TIOJIOKUTENIBHBIC, PA3TPYKAIOIINE - OTPULATEIbHBIE.
OHIOPBI CTPOSAT AJIS KAKIOI0 CHIIOBOTO (PAKTOPAa B OTAENBHOCTH, IOCIE YEro N300pakaroT
CYMMapHYIO 3II0pY HaNpsDKEHUHN Ha CTHIKE.

HanpsikeHnst oT BHEIHEN CUIIbl, HOPMAJIBHOM K CThIKY, MIIa

Fys
OF =—— , (52)
A

rae A - momaas onopHOH MOBEPXHOCTH JeTaH (IUIOMA/b CTHIKA), MM
Hanpsixenns ot onpokuapiBaromux MmomeHToB, MIla
OMx(z) = W ) (53)
x(z)

rne Myy u M - CyMMapHbIe OIPOKHIBIBAIOIINE MOMEHTHI OTHOCHTENbHO oceii X u Z
X2 72

cootBerctBento, H*m; Wy u W, - MoMenTBI compoTuBieHus onopHoil MOBEpXHOCTH CTHIKA

otHocuTenbHO oceii X u Z COOTBETCTBEHHO, MM
Hamnpspkenue oT cymMMapHO# CHITBI 3aTsDKKH OOJITOB MO YCIIOBHIO HEPACKPHBITHSA cThika, MIla
o3 =kz(opmx +OM; LOF +0pmin ) . (54)
rae K3 - xoodduument 3amaca HavanbHON 3aTSKKH; Opmjpn - MUHMMAIBHOE HANpPJKEHHE Ha
CTBIKE.
B OTBETCTBEHHBIX COEIMHEHHAX IPU METATIMYECKOM OCHOBAaHMHM i OOeCHeueHus
JIOCTATOYHOH JKECTKOCTH TNPUHUMAT Opmin =1...2 MIa. Ipn srom Kz =1. Ilpu

HEMETAITNYECKOM OCHOBAHHM MPUHUMAIOT Omin =0, a K 3=1.15.

B ¢gopmyne (54) OepyT 3HaK IUIIOC, €CIM BHEIIHSS CHIIa MPHKUMAET JeTalb K OCHOBAaHHUIO, MHHYC -
IIpH 0OpaTHOM HAIPABJICHUU BHEIIHEW CUIIBI.
Cuna 3aTspkku 6071Ta, 00ECIeurBaroIas HepackpheITHe cThika, H

o3-A
F3=—5’Z , (55)

rae Z - MOJIHOE YHUCIIO 0O0JITOB.
Cuna 3aTsbkku 001Ta 110 YCJIOBHUIO HECABUT'AEMOCTHU ACTAJIN, H

F 1000-T F
|=3=5 X2 L2 I (56)
f Z n Z
2T -z
i=1

3nech Bce KO3(DUIMEHTH M UX 3HAUYEHUs Te e, yTo u B ¢opmyne (43). Ilpu nepeBsHHOM,
KUPIUYHOM WM OETOHHOM OCHOBaHMHM KO3()(UIIMEHT TpeHHs Ha CThIKE [PUHUMAIOT

f=04..045.
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B dopmyne (56) GepyT 3HaK IUTFOC €CIU CHIIa Fy 3 OTPHIBAET JETallb OT OCHOBAHUS, MHHYC

- Ipy 0OpPaTHOM HATPABJICHUHU 3TOU CHIIBL.

JanbHeinme pacueTsl BEAYT MO 00JIbIIEMY 3HAUEHUIO CHIIBI 3aTSKKU.
[Ipumeuanue. Ecnu moTpebHas cuiia 3aTSHKKA MO YCIOBHIO HecaBuraeMocTu (dopmyma 56)
0O0JIBIIIC YeM TI0 YCIIOBHUIO HEPACKPBITUS CTHIKA (opMyna 55), TO IpH METAITMYECKOM OCHOBaHUH
ClIelyeT MPUMEHHUTH JOTOJHUTEIbHbIE (UKCUPYIONUE YCTPOHCTBA (WITH(THI, MIMOHKH U T.1.),

NPCIATCTBYIOIIUE CABUTY JACTaliu, B I[aJH)HeI\/JIHH/IX pacucTax HCIO0Jb30BATb F’, HafIIleHHyIO 1o

dopmyrie (55). [Ipn HEMETATUIECKOM OCHOBAHUH PAacyeT BEAYT IO CHJIC 3aTSDKKH, HAMJICHHOU 1O
dbopmyie (56).

IIpy HeMmeTaIIMYeCKOM OCHOBAaHWM IIPOBOJAT IPOBEPKY OCHOBAaHHUS Ha CMSTHE,
MIpEeIBAPUTENIBHO YTOUHUB HAIpPsDKEHHWE Ha CThIKE OT CYMMAapHOM CHJIBI 3aTsDKKM OOJITOB, IO
bopmyre

F 37
o3 = T , MIla (57)

YcnoBue NpoYHOCTH OCHOBAHUS
Omax =0 My +0Mm; +03 toF <[o],, . (58)

3nech [O']CM - TOIyCKaeMble HAMPSDKCHUS CMSITUS [Tl MaTepraiia OCHOBaHUs (Tabm. 16).

HOHYCKaeMI)Ie HAIMPsKCHUA CMATHA 11 MaTCpuajla OCHOBAHUSA

Ta0muma 16
Marepuan 0CHOBaHHUS I.O-Jcm , MIla
Kupnnunas knanka Ha ©3BECTKOBOM PacTBOPE 0,7...1,0
Kupnnunas knanka Ha IIEMEHTHOM PacTBOPE 0,8...1,2
Beron 2,0...3,0
Jlepero 1,2..2,0

B cnydyae HeBbImonHEHUs ycinoBus (58) yBENIMYMBAIOT pa3Mepbl OCHOBAHUS W BHOBB
MIPOBEPSIOT OCHOBAHKE HA MPOYHOCTb.

Ecim Ha geranb JEHCTBYET ONPOKHIBIBAIONIMA MOMEHT OTHOCHTEIBHO OJIHOW OCH, TO
HAXOJAT MOTPEOHBIH MOMEHT COTIPOTHUBJICHUS OTIOPHOM MOBEPXHOCTH OTHOCHTEIBHO ATOH OCH MO
npUOIHKEHHOHN opmyIie

1000- M 3

ol

3,Z[eCL YHUCIICHHBIM KOBq)q)I/IHI/IeHT B CKOOKax YUYUTBIBACT HAIIPAKCHHUE Ha CTBIKE OT HOpMaHBHOﬁ
CHJIBI.

W =(11..1,2)- (59)

Jlanee KOHCTPYKTHUBHO BBIOpaB OJMH M3 I'€OMETPHUECKUX MapaMeTpOB OCHOBAHUS JETaIH
(HarmpuMep IUPUHY), HAXOJAT ApYroi mapameTp (JUIMHY). 3aTeM HOBTOPSIIOT MPOBEPKY OCHOBAHMUS
Ha MpoYHOCTh. [Ipr HEOOXOTMMOCTH BHOBb KOPPEKTUPYIOT pa3Mepbl OCHOBAHMS JIETAIH.

Pacuer 00JITOB Ha IPOYHOCTH BBIMOJHSIOT B COOTBETCTBUU C pasfesoM 5 uisi HauOolee
Harpy)xeHHoro 6ousra. IIpu 3TOM BHEIIHIOW CHIIy HaXOJAT C YY4ETOM HOPMAJIbHBIX K OCHOBAaHHUIO
CHUJI U OIIPOKUBIBAIOIUX MOMEHTOB.

Harpyska Ha 60JIT OT HOpMaJIbHOM K OCHOBaHHIO cuitbl, H

Fys
Fg =———. (60)
Z
BHemnss cuna B 60iTe OT BO3ACHCTBUS ONMPOKU/IBIBAIOIINX MOMEHTOB,
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Fux(z) = (61)

n
2
2zi -
|
3nech Zj - KOJTMYECTBO 00JITOB B KOXKJIOM IMOTIEPEYHOM (TI0 OTHOIICHHIO K JJAHHOH ocH) psiy; N -

KOJIMYCCTBO IOIICPCUYHBIX PAIOB, Il u I| - pacCTodHud OT OCH OO psala C Hanboee Harpy>xXC¢HHbIM

00JITOM U JI0 KQXKJIOTO U3 OCTAIBHBIX PSIIOB COOTBETCTBEHHO, MM.
[Tomnas BHEHHSS crila Ha Haubosiee HarpyXKeHHbIH Oont, H
Fg =FMx+FMziFF : (62)
37ech 3HAK IUIIOC OepyT NP HAJIWYUU OTPHIBAIOLIEH CUJIbI, 3HAK MHUHYC, €CJIM CHJIa MPUKUMAET
JETaJIb K OCHOBAHUIO (pa3rpykaet O0JTHI).
[Ipy OETOHHBIX OCHOBAHMSIX HCIOJB3YIOT (yHIAMEHTHbIE OOJITBI U3 CTaled cC
XapaKTepUCTUKaMH HE HIKE, YeM Y CTajld CT. 3, a B OTBETCTBEHHBIX CIydasX (pyHIaMEHTHbIE

OOJITHI C 3aKJIAJHBIMH CTEPXKHSIMHU U3 CTajel ¢ XapakTepUCTUKaMH HE HIDKE, 4eM y cTaiu 35.
dyHaMeHTHBIEe 00JITBI UMEIOT pe3b0y: M 12, M16, M20, M24, M30, M36, M42 u M438.

8. METOJIHUKA BBIITIOJIHEHUA U O®OPMJIEHUSA 3AJTAHUA

BrimonHenHas paboTa COCTOUT M3 PACUETHO-TIOSCHUTEIHLHOMN 3aMMCKU U KOHCTPYKTOPCKHUX
pa3paboTOK B BUJIE ICKU30B M YEPTEIKEH.

PacueTHO-TIOSICHUTENBHYIO 3aITUCKY BBITIOJHSIOT HA CTAaHAAPTHHIX JucTax ¢popmata A4. OHa
JIOJIKHA COJIepKaTh: TUTYJBHBIM JIMCT, 33JaHue, aHAIU3 KOHCTPYKLUHU, HEOOXOJMMBIE PacyeThl,
CIIMCOK HCIIOJIb30BAHHOM JINTEPATYPHI, OTJIABJICHUE U MPUIIOKEHUE (3CKU3BI U UEPTEKN ).

Copep:xaHue 3aIUCKU pa30MBAIOT Ha paslieNibl U MYHKTHI, KOTOPbIE HYMEPYIOT apaOCKuMu
nudpamu (1.; 1.1.; u 1.1.). HammeHoBaHue pas3enoB W MyHKTOB 3alKMCHIBAIOT B BUJIE 3ar0JIOBKOB.
Kaxnaplii pacder pasnena WM NYHKTAa TAKXKE JOJKEH COJIEPkKAaTh 3aroJIOBOK, YKa3bIBAIOIIUHN
paccuuThIBaEMbIi TapaMeTp.

3anuch pacueToB JOJDKHA COCTOSTh U3 (POPMYIIbI, YHUCICHHBIX 3HAYCHHUH MapaMeTpoB, B Hee
BXOJILINX, Pe3ybTaTa U €ro pasMepHocTd. Huxke naroT pacmm@poBKy mapaMeTpoB, BXOISIINX B
dbopmMyiy, ¢ yKazaHUEM JIUTEPATYPHOIO HCTOYHUKA M HOMEPA CTPAHUIIBI.

UepTerxn KOHCTPYKTOPCKHX Pa3paOdOTOK BBIMOJHAIOT Ha BaTtMaHe ¢opmata A4 mmm A3
npeuMyliecTBeHHO B Macmtade 1:1. Ueprexu BBINOIHSIIOT B COOTBETCTBUU C TPeOOBAHUAMU
ECK/I.

[Ipexe yeM NPUCTYNUTH K pacyeTaM, U3y4aroT MPEIOKEHHYI0 KOHCTPYKIUIO U YSCHSIOT
npuHIun ee pabotsl. [Ipu 3TOM ompenenstoT TUMBI COSAMHEHUH M MEXaHU3MOB, MOJUICKAIIUX
pacuery, U uX Harpy>KEHHOCTb.

PaGouune Harpy3ku He Bcerja JeHCTBYIOT HEMOCPEACTBEHHO Ha COCIMHEHUS U MEXaHU3MBbI,
MO3TOMY OIPEACSIOT  OCHOBHBbIE (paboune) W JOMOJHUTEIbHBbIE (HAmpUMEp CHIIBI TPEHUS)
Harpy3Kkd, JACWUCTBYIOIIME Ha KaXIblii dneMeHT. [Ipy 3ToM BBIOMpAOT Takoe TMOJIOKEHUE
MEeXaHHU3Ma, MPH KOTOPOM CHJIBI OyAyT MaKCHMaJbHBIMH. 3aTeM OMPEIENSIOT XapakTep ATHX
Harpy3o0K (pacTsAruBaroline, CKUMAIOIINE, CABUTAIOIINE WIIH OTPHIBAIOIINE U T.J.; TOCTOSIHHBIE UITU
NepeMeHHbIe), (GopMy U pa3Mephl HATPYKEHHBIX TIOBEPXHOCTEI.

J171s1 GONTOBBIX TPYII CUIIBI MPUBOJAAT K HEHTPY Macc CThIKa. PacyeT HaUMHAIOT ¢ mepenadu
BHUHT-TaliKa, €CITM TAKOBas UMEETCS B 3aJJaHUH. Y 3el, MOANSKAIUH KOHCTPYKTUBHOU TPOpaboTKe,
COTJIACYIOT C MPETOJaBaTEIIEM.

MHNPUMEP PACHETHO-TPA®UYECKOI'O 3ATAHUA

CripoekTHpoBaTh BUHTOBOE HAaTSDKHOE YCTPOMCTBO, IOKa3aHHOE Ha puc. 4a. Ompenenutsb
pa3Mepbl BOPOTKA U PACCUUTATh BCE PE3bOOBBIE COCTUHEHHUS.
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Hcxonnbie maHHbIC:
FB =9 «H; lpax =450 mm; B = 300; L1 =800 mm; Ly =750 mm; L3 =700 mm;
By =200 mm; By =150 mm; By =100 mm; h =100 mm; | =250 mm. Marepuan sunra -
He3akaJeHHas ctaib 45, raiiku - Opon3a bp010d1, kopmyca - wyryn CU15. HarspkHOE yCcTpoilcTBO

YCTaHOBJIEHO Ha OeTOHHOM ocHoBaHuMU. Henocraromue jpaHHBIE U pa3Mepbl  BbIOpaTh
CaMOCTOSITEIIBHO.

1. AHAJIM3 KOHCTPYKIUM U ONpe/esIeHne HATPY30K

Kopnyc HatskHOTO yeTpoiicTBa 1 KpenuTcss K 06eTOHHOMY OCHOBAHUIO 2 YEThIpbMS 00ITaMU
3. BunT 4 nipu BpaiieHu BOpPOTKa 5 TMepeMeniaeT IMoa3yH 6.
Ha ocu nmoysyna 6 pacnoJioxkeHa cepbra 7, B KOTOPYIO BBepHyTa TsAra 8. ['alika BUHTOBOW mapsl 9
3aKperuieHa Ha kopiyce 1 mectsto BuHTamu 10.

Pacuery nomnexar:
a) BUHTOBAs Napa: BUHT 4 - raiika 9;
0) He3aTAHyTOE Pe3b00BOE COEAMHEHUE CEPBIU 7 C TAro §;
B) BUHTHI 10 KperuieHws] Tailku , TPEACTaBIAIONINE COOON TPYNIy MpeIBapUTEIBHO 3aTSHYTHIX
BHHTOB, HArPY>KEHHBIX BHEIIHEW OCEBOM CUJION;
r) 0ONTHI 3 KperIeHHs KopIyca, sIBJISIFOIIMECs IPYNIoi O0JITOB, HArPYXEHHBIX B IJIOCKOCTH,
MEPIEeHIUKYISIPHOU CTHIKY.

Bunt 4, mnepememas mnon3yH S, MNpPeoJOJEBAaET COCTABISIONIYI0 BHEIIHEW CHIIBI
Fy = Fg :C0S B , napannensHyio 0OCHOBaHMIO, U CHITy TPEHHUSL Fp =Fy - f=Fg:-f-sing

Ha HaANpaBJIAIOIIMX KOpIlyca OT COCTaBISIOLICH Fy, NEPIEeHIUKYAIPHON OCHOBAHHUIO , T.€. OH

oxar cunoit F = Fg - (cos B+ f -sin ) =9000-(cos30° +0,15-sin30° ) = 8470 H.
31ech TPUHATO, YTO KOADPHUIIMEHT TPEHUS Taphl MOJI3YH (CTalb) - KOPIYyC (4yryH) MPU HATHYHH
nepuognueckoii cmazku T =0,15 (ta6ém. 11).

Pe3pboBoe coenmmHeHne cepbra 7 - TAra 8 HarpyKeHO HEMOCPEICTBEHHO PaCTATHBAIOIICH

cunoii Fg = 9000 H.

Buemnsis oceBasi cuia, AeMCTBYIOAs HA Kakablid U3 BUHTOB 10, paBHa
Fg=F /2=8470/6=1410 H,
3nech Z =6 - yncno BuHTOB 10;
Jlia ompeneneHusl pacyeTHBIX HArpy30K JUisi OONTOBOTO COEAMHEHUS KpEIJICHHUS HaTsHKHOTO

YCTPOICTBA K OCHOBaHMIO 3amagumcs ocsiMu koopauHat X, Y, Z ¢ HayanoM B LEHTPe Macc
CTBIKA (IIOJI CTBIKOM OyZieM MOHUMATh IJION[a/lb KOHTAKTa HATSHKHOTO YCTPONUCTBA C OCHOBAHHEM).

[lpu mnepeHoce BHEWHeH cumbl Fg B HEHTp Macc cThlka, MOCTENHHI OKa3bIBAETCS
HATPYKEH:
- OTPHIBAOIEN CUIION Fy = Fp - sin #=9000-sin 30° = 4500 H:

- capurarouteit cunoit Fy = Fg - €0s #=9000- sin 30° =7790 H:
- ONIPOKHIBIBAIOIIUM MOMEHTOM

M=Fy-h+F-1=7790-100 +4500- 250 =190400 H.mm= 1904 H.m
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HarsxHO€E ycTpOMCTBO U 3IIOPBI MOMEHTOB U CHII

Ll o B l ﬂ‘m\ E

Puc. 4 a - HaTspKHOC YCTpOfICTBO; 0- OIMIOPbI MOMCHTOB U CHJI
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2. PacueT rpy30Boro BuHTa
2.1. OnpenesieHne OCHOBHBIX IAPaMeTPOB BUHTOBOM Napbl

[lockonbKy Ha BHHT TepeAayd JACHCTBYeT Harpy3ka OJHOTO HallpaBJICHUS BBIOMpaeM
YHOpHYIO pe3b0y (cM. pazzen 1.2).

[purumas ko>(pPuUUIUEHT 3amaca NMPoYHOCTH S=3, a KOO(QQUIMEHT, YUUTHIBAIOLIMIL
nanpsoxenns kpydenus, C =1,3, maiizem BHyTpeHnuii quameTp pe3nObl U3 YCIOBHS CTATUYECKOM
MpoYHOCTH BUHTA 110 dopmyiie (10)

g, = 4.Fp-C =\/4-8470-1,3210’8 -
z-[o], -120

3nech  JOMyCKaeMoe€ HampsbKeHWe Marepuaja Tejla BHHTA [0']p =[0'] 411 =0T [s=

=360/ 3=120MIla (ctp. 10); a o7 =360 MIla npenen rekydect cramm 45 (tabu. 7).
Cpennuii quameTp pe3bObl U3 YCIOBHS €e u3HOcocToikocTH 1o popmyne (11) Oyner

dy = Fp = \/ 8410 _ 141
7% Py -[p] \7z-075.2.9

3/1ech MPHUHATO: OTHOLIEHHE paboyeil BBICOTHI Mpoduis K mary Juisl yIOpHOW pe3bObl

Yh =0,75; otHocurenshas BbicoTa raiikn P = 2; nomyckaeMoe JaBieHne B pe3bOe UIsl mapbl

He3aKaJeHHas CTajb 1o OpOH3e [p] =9 MIla (ctp. 11).

Tak kak ycioBHE U3HOCOCTOMKOCTH TpeOyeT OOJbIIero AuaMmeTpa pe3bobl, TO 1Mo Tadnwuie 3
BHIOMpaEM 0HO3aXO0JHYI0 YHOPHYIO pe3sdy S 16 X 2 TOCT 10177-82 ¢ mapamerpamu: 0 =16 mm;
dqy =125 mm; dp =145 mm; P =2 mm.

Bunt paGotaer Ha ckatne, a lpgax /d=450/16~28>7, nosromy neobxommma
MMPOBEPKA BUHTA HAa YCTOWYMBOCTD (cTp. 11).

Tak Kak NpHUBeJEHHAs JUIMHA BHHTA |np = U lnax =0,7-450=315 mm Gonbuie

2,5-dq =25-125=312,5 mm, nposepky Ha ycroitunpocTh GyneM Bectd 10 yciosuio (13).
3neck KO3(h(PUIMEHT, 3aBUCAIIMNA OT YCIOBHM 3aKperuieHusT BHHTA ,u=0,7 (cMm. puc. 2),

MOCKOJIBKY OJIMH KOHEI[ BUHTA )KECTKO 3ajieyiaH (Taiika )EeCTKO 3aKpeIuieHa Ha KOpITyce), a Ipyroi
KOHEII [IIApHUPHO OTepT (OMopa BUHTA IMEPEMEIIACTCS C MOJI3YHOM I10 HAITPABIISIONIMM KOPITyca).
Torga mo gpopmyne (13)

7?-E-J _x%.21-10°-1400

Fp=8470 H< 5 5 =11700 H,
Sy'lnp 2,5'315
e E=21- 10° MITa - MOAYTE YIPYrOCTH CTamd; S), = 2,5 - xospduument 3amaca
4
) p df q r-125 16 )
ycroiunocty; J = -(04+06—)=——-(04+0,6——)=1400 mm" -
dq 64 125

MPUBEICHHBIII MOMEHT UHEPILIHH.
VYcnosue (13) BbinosHsAETCS, T.€. YCTOWYMBOCTH BUHTa 0OecreueHa.
Beicora raiiku o gpopmyie (12) Oyner

H=ypy-dy=2-145=29 mu.

OKOHYATENBHO COTJIACHO DAy HOPMaIbHBIX JUHEHHBIX pazmepoB (Tabm. 9) nmpunumaem H =30
MM.
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[IpuHMMas KOHCTPYKTUBHO HAPYKHBIA quamerp Topua Buata D =12 mM, T.e. Menbine
BHyrpennero auamerpa pessOnl (A1 =125 wmm), a dg =0, nposepum Topen Bunra Ha
HU3HOCOCTOUKOCTH 10 opmyse (17)

_ 4-Fp _4-8470
r-(D?=d§) x-12°

[To ycnosuto (17) pasmepsl Toplia HEJOCTATOUHBI JJIs NOANATHUKA U3 JIIOOOr0 MaTepuana,
yKa3zaHHOTro B TaOn. 10, ciemoBaTenbHO, HEOOXOAUMO YBEIHUYUTH IIOMIAb MMOBEPXHOCTH TOPIIA.
VYBenmuuuM 9Ty IUIOMIaAb 3a cyeT Hakianaku 1 (puc. 5) u3 antudpuxiuonHoro yyryna AYC-5,
3aKpEIJICHHOW Ha BUHTE IUTUPTOM 2.

=749 MIla.

DCKH3 OMOPHOTO TOpIa BUHTA

do
Z

\
l\ur—’ﬁ'_\—“J

Puc. 5

[IpyHMMas KOHCTPYKTUBHO BHYTPEHHHUH IUAMETpP OMOPHOTO TOPILA BO3MOXKHO OOJBIIUM
Uig o0ecrevyeHrs HaJAeKHOTO IITHU(TOBOIO COETUHEHHS, HO MEHBIIUM BHYTPEHHETO IuaMeTpa

pe3sObl Bunta (Ao =12 M™MM™), npn nomyckaemoMm naBneHHH [p]T =30 MiIla (tabn. 10),

Hapy)KHBIH JUaMETpP TOPIOBOM MoBepXHOCTH 110 popmyie (16) Oynet

p= | 4-Fp d§=\/w+ 122 =22 44 .
z-[pk 730

OKOHYATENBHO 110 Py HOPMAIbHBIX IMHEHHBIX pazMepoB (Tabn. 9) npuaumaem D =24

MM.
2.2. [IpoBepka Tejia BUHTA HA MPOYHOCTH

[TockoyibKy TPHBOJ HATSHKHOTO YCTPOWCTBA PYYHOM, MPOBEpKAa BHHTA HA CONPOTHUBIICHUE
yCTajoCTH He 1enecoodpasna (ctp. 14).
MoMeHT conpoTuBieHUs B pe3bde, hopmymna (5)

Tp =Fp -d?z-tg-(y/+¢')=8470-%-tg(2,51+4,57)=7630 H- v

ng-P 1.2
0"~ - arctg———=2 ,510 -yroJs noxbema Butka pessosl; Ng =1 - uncino
m-dy w145

rae ¥ = arctg

3axozmoB pe3sObr (c1p.3); @' =arctg( f')=arctg0,08 = 4,570- NIPUBENEHHBIA  yTo
Tpenus pe3sOwr; T "= f /cos@d=0,08/cos 30 ~ 0,08 - npusenennsiit ko3dduLUEHT TpeHUs

pe3s6nl, Gopmyna (4); @ = 30 - yroJl HaKJIoHa OOKOBOW paboueill MOBEPXHOCTH BHUTKA YMOPHOMH
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pe3sonr (cp. 5); T =0,08 -xooddurment Tpenus GpukiMoHHOH mapsl BUHT (CTalb) - raiika

(6ponza) npu HamuuMu cMasku (Tabdm. 11).
MoMeHT cuit TpeHus Ha Topiie, popmyina (6)

Tt = Fp - -2 —8470-015- 287 — 11880 Ham.
T=rp 2 2

2 (D°-dg) 2 (243-12%)
3 (D%-df) 3 (24°-12%)

f =0,15 - xo>bpduument TpeHms mapsl Hakiagka Topua (UyryH) - HOM3YH (CTalb) IpH

e Dt =

=18,7 mMm - ngmamerp Tpenms, popmyna (7);

nepuoandeckoit cmaske (tadsm. 11).
CornacHo smopaM CHUJI 1 MOMEHTOB (puc. 40) oracHOe CEYeHHE HaXOUTCS MEXTy TalKou u

OTOPHBIM TOPLOM BUHTA. Ha 5TOM yuacTke BUHT cxat cuinoit Fp u ckpyuen momentom T .
Hamnpsbkenust cxxatus B oracHOM cedeHuu (cTp. 13)

_ 4'FF; _ 4'8472 — 69,02 MITa.
ﬂ'-dl 125

Hanpsokenus kpyueHus B onmacHOM ceueHuu (ctp. 13)

Ty 11880
02-d} 02-125°
DKBUBAJICHTHOE HampshkeHue, popmyna (18)
_ 2 2 _ 2 2 _ _
Gy = 0o + 372, =69022 + 3.3042 =868 MIla<[5]=120 MTTa

VYcaoBue IMPOYHOCTHU BBITIOJIHACTCA.

O coc

T p =304 M.

2.3. KoagpuumeHT moJie3HOro JeiicTBUS BUHTOBOI0 MEXaHM3MAa

KIIJI BunTOBOM mapel o popmyie (22)

poo 190 92817) g
" to(w+e') tg(251°0+4570)

KIIJ] mexanusma o dopmyse (23)
To 2690

Tp+Ty 7630+11880

e To=Fp -d?z-tg(y/) = 8470-%-'[9(2,510 )=2690 H.mm - MomeHT B pe3nbe,

n= 0,138 ,

pacxo/yeMblii Ha COBEpIICHUE MOJIE3HOH padoThI.
2.4. OnpenesieHne pasMepoB BOPOTKA

B kauectBe marepuana BOpOTKa NpUHMMaeM cTaib 35; mo dopmyne (24) Haiiniem ATUHY
BOPOTKa

_Tp+Tr _ 7630+11880

311ech npuMHATO ycunue padodero F pad = 200 H (ctp.15).

=97,6 mm,

Ig
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Oxonuarenbno npunnmaem |g =100 mm.
Huamerp BopoTKa o opmyie (25)

dB=3L=§/7630+11880=11’5MM,
0l-[e], 0.1-128

e M=Tp+Ty=7630+11880=19510 Hwm - wusrubarommii  MOMEHT;
[0' ]u =071 /5=320/2=128 MIla - nonyckaemoe nanpsukenue usrubda;,o =320 Mlla -

npesen TeKydecTH Julst cTanu 35 (Tabn. 7); S =2 -xospduuuent 3anaca npounoct (crp.15).
OKOHHYATEJLHO IPUHMMAEM 110 Psily HOPMAIBHBIX JIMHEHHBIX pasmepos (Tadn. 9) dg =12
MM.

3. Pacuer He3aTSIHYTOr0 pe3bOOBOIo COeIMHEH NS (TSIra - cepbra)

Pe3nboBoe coenunenue taru 8 (puc. 4a), BBUHYEHHOH B CEpbry 7, SIBISIETCS HE3AaTSAHYTHIM
pe3b0OBBIM COEAMHEHWEM HECTaHAApPTHBIX JIeTalei, Harpy)KeHHBIM pacTSATUBAIOIIEH CHUJION

F =9000 H.

[IpuHuMaem matepuan cepbru U TATH - cTalib 35. JlmameTp pe3nosl o popmynie (30) Oynet

d; = 4-Fp =\/4'9000=8,07MM,
ﬂ'-[O']p 7w-176

reFp =F =9000 H pacuetnas cuma; [o]p =055-07 =055-320=176 MIla -

JIOTyCKaeMoe HaNpsKEeHHe [UTs He3aTSHYThIX 00NITOB u3 yriepoauctoii cramu 35; o1 = 320 Mlla

- TIpenien TeKydecTu cranu 35 (tabm. 7).
[puanmaem 1o Tabmume 1 pessby M10 T'OCT 9150-81 ¢ mapamerpamu: d =10 mw,
d; =8,376 mm, d» =9,026 mm u P =15 mm.

JllviHa CBUHYMBAHMS 110 YCJIOBHIO Cpe3a BUTKOB TATHU 1o Gopmye (27)

| Fp _ 9000
“ mdi-&-Kp-[rly 7-8376-0,87-0,7-80

31ech pacder BeJeM 10 pe3b0e TATH, TaK KaK MaTepUallbl TSATH U CEPhI'M OJUHAKOBHL. [Ipu 3TOM
koo(duiment monHOTHI pe3bObl s merpudeckoit  pessobl £ =0,87; kosdduument,

=7,02 mm.

y‘II/ITLIBaIOH_II/Iﬁ pacnpeaciCcHuc Harpy3ku 1o BUTKamM pe3b6bl, JJIA peBB6BI C KPYIIHBIM LIaroMm, mpu
OJJMHAKOBBIX MaTcpualiaXx «BHHTa» H «TarKu» km - 0,7; AOITYCKAEMOC HAIIPAKCHHUEC CpE3a IJIA

CTaIbHBIX JeTajIeit [T]Cp =0,25-01 =0,25:-320=80 MIla (crp. 15); mpegen Texyuectu

cramu 35 o7 =320 MIla (Tabu. 7).
JTMHA CBMHUYMBAHUS 110 YCIOBMIO CMSATHS BUTKOB 110 hopmyie (29)

_ 4-Fp-P _ . 4.9000-15
02 -d?) ky [o],, #-(102-83762}0,7-704
311eCh J0MyCKaeMbIE HAIIPSKEHHS CMSATHUS [G]wn =0,55- [0'] 11 =055-128=70,4 MIIa (ctp. 16);

=11,7 mm.

ICG

JIOTYCKaEMO€E HANpPSKEHHE NP PACTSHKEHUH - CKATHH [0']+1 =o1 /5=320/25=128 MIla;

npenen tekydectu cramm 35 o1 =320 MIla (rabn. 7); S=2,5 - koodpduument samaca
IIPOYHOCTH (IPUHATO GosbInee 3HaueHue, T.K. d <16 Mm).
CpaBHHUBAs TOJYYEHHbIE BETMYMHBI |4, TPUXOMMM K BHIBOJLY O TOM, YTO M3 YCIOBHS

OTCYTCTBHUA CMATHA BUTKOB pe31:61;1 TpGGyCTCH 0oJIbIIIEE 3HAUCHUE AJIMHBI CBUHYUBAHUA, TIO3TOMY,
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OKpyIJIsisL 9TO 3HadeHue 1m0 Tabn. 9, npunnmaem lg, =12 wmm. Umna cBuHYMBaHUS
COOTBETCTBYET PEKOMEHIALIUAM Ha CTp.7.

4. Pacuer 3aTAHYTOI'O 00J1TOBOIO COCAUHCHUS, HATPYKEHHOI'O BHeEIIHEH 0ceBOM CHJIOM

Buntbl kpemienus raiiku 9 (puc.4a) SBISIOTCS 3aTSHYTHIMH BUHTaMH, Harpy>K€HHbIMU
BHewHe# ocesoi cuioit Fg =1410 H.
Cuua mpeBapuTeNbHOM 3aTSHKKH BUHTA 110 popmyrie (31)
F; =k3-Fgp-(1—%)=18-1410-(1-0,25)=1900 H,
3nech koo uument 3amaca HavansHoH 3aTsokkn K3 = 1,8, nmockonsky Harpyska nocrosHuas u
repMeTH3aluu CThika He Tpebyercs. Kosddunuent ocuosroi narpysku ) =0,25, rtak kak

COCIIMHSAEMBIC JICTATN METAITHNYCCKHE.
Pacuernas cuna B BuHTE 110 hopmyie (38)

Fp=F3-C+y-Fg=1900-1,3+0,25-1410= 2820 H
rae C =1,3 - koo puuuenT, yauTpIBaromuii HANPSKEHKS KPYIEHHS.
[IpuHrMaem knacc nmpo4yHocT BUHTOB 8.8. Toraa pacueTHblil BHYTPEHHUN JTUaMeTp BUHTA

o ¢popmyie (39)
dl= 4-FP = @=5,3 MM.
z-lo], \ z-128

31ech JOMyCKaeMble HAIPSDKEHUS TIPU HEKOHTPOJIUPYEMOM 3aTshkKke corjacHo Tabm. 13 -
[O']p =0,201 =0,2-640=128 MIla. IIpexen TexydecTn Wi BUHTA Kiacca IpoYHOCTH 8.8

oyner [o]; =8-8-10 =640 MiTa ( c1p.9).
[puaumaem BUHT ¢ pe3sboit M8 T'OCT 9150-81 ¢ mapamerpamu pesnbbr: (=8 mm,
dy =6,647 mm, dp =7,188 mmu P =1,25 mm (Tabm. 1).

BunTel BBUHYEHBI B Kopityc u3 yyryHa CY 15, mosToMmy HE0OX0AMMO HAWTH TOJIIHUHY €T0
CTEHKH, 00EeCIIeYnBaIOIIYI0 POYHOCTH PE3bObI HA CPe3 U CMSATHE.
JlnrHa cCBUHYMBAHMS pe3bObl BUHTA U3 pacyeTa Ha cpes 1o popmyie (27)

leg = “p = 2820 =173 mu,
w-di-&-knm-[r], 7-6647-087-07-128

3ech ONyCKaeMble HANPKEHUS Ul CTAIbHBIX AeTajlei [T]cp =0,2-071 =0,2:640=128

MIIa (ctp. 15); kosdduuuent nomnots! pe3ndsl & = 0,87 (pesnda merpuueckasn); koddduimenrt,

YUUTBHIBAIOIINN pacipeeseHe Harpy3Ky [0 BUTKaM pe3bObl km =0,7 nnsg kpynHoro mara.
JlnuHa cBUHYMBaHUSA pe3bObl Kopityca u3 uyryHa CH 15

L Fp _ 2820
“ zd-&kp-le], =-8087-07-225

31€ech JOIYCKAEMBIE HANPSKEHHS Cpe3a [T]cp =015.-05 =0,15:150=22,5 MIla (crp.15);

=8,19 mm.

BpeMEHHoe conpoTuBienue g yyryna CU 15 (tabin. 8)
op =150 M.

JITuHy CBUHYMBAHUS M3 pacueTa Ha CMSTHE ClEeAyeT HCKaTh 0 Haubosee ciaboMy
MaTepuainy.

JlommyckaemMoe HampshDKeHHe CMSTHSA Ui CTaJbHOrO BHMHTA Kjacca MpouyHocTu 8.8 Oyzaer

[6)e,, =lc],1 =320 MIta (crp. 16); rae [o], =07 /5=640/2=320 MIla -
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JOTIyCKaeMoe HamnpsbKeHHUeE Mpu ctathuyeckoi Harpyske (ctp. 10). g uyrynnoro kopiryca (ctp. 16)
[6].,, =025-0g =0,25-150 = 37,5 MTTa.

BumHo, 4To momyckaeMble HAmpsDKEHUS Il 4YTyHHOTO Kopmyca MeHbine. s Hero
HeoOxoIuMast JJIMHA CBUHYMBAHUS COCTABIISIET, popmyna (29)

_ 4Fp-p 42820125
{02 -d?) ky [o],,, 7|82 -66472)07.375

CpaBHEHHE MONy4eHHBIX BEJIUYMH TIOKA3bIBACT, YTO YCIOBUE CMATHUS Pe3bObl B UYTYHHOM
KopIyce TpebyeT HauboNIbIIeH IIMHBI CBUHYMBAHKS. [105TOMY IIPUHMMAEM TOJILMHY €r0 CTEHKH 9
MM. B kauectBe BUHTOB 4 kperuienus raiiku 9 (puc. 4a) ucnonszyem Boar M8x 20—60.88

I'OCT 7808-70.

l e = 8,63 mm.

5. Pacuer rpynnoBoro 60/JT0BOr0 COeIMHEHHS], HATPY’KEHHOT'0 B IJIOCKOCTH,
NepneHAUuKYJISIPHON CTBIKY

Kpennenune nHatspkHOTO YyeTpoiicTBa (puc.4a) K OCHOBaHMIO 2 OontamMu 3 sIBISIETCS
TPYNIIOBBIM OOJITOBBIM COEIMHEHHNEM, HATPY>KEHHBIM B IIJIOCKOCTH, IEPIICHANKYISIPHOHN CTHIKY. Ha
pHcC. 6 OKa3aHbI SIMIOPHI HATIPSHKEHUH Ha CTHIKE.

Hamnpspkenue oT BHENTHEH OTphIBarOIIEH CHIIBI IO opmyrie (52)

Fy 4500

F ="A T 10000

3recs A=(Ly —L3)-(B; —B3)=(800-700)-(200-100)=10000 wmm* - mromam

OCHOBAHHMS HATSHKHOTO YCTPOMCTBA.
Hamnpsbkenue oT onpoKusIBaroero MoMeHnTa mo gpopmye (53)

=045 MIla.

M 1000-1904
or =—=———=054 Mlla,
wW 3520800
3 3
(B1—-B3) Ly (Bi1-B3)-L3 S
_J-Jo _ 12 12 _('—1"—3)'(81_'33)_
rne W = = = =
r Ll /2 6- Ll
3 3
800~ — 700 ) 200-100
( ( )= 3520800 wmm> - mowment CONIPOTUBIIEHHSI  ONOPHOIA
6-800
b-h3
IIOBEPXHOCTH OCHOBAHMSI HATSKHOTO ycTpoiicTBa; J = BT MOMEHT HHEpIMH IUIOCKOi
. . 4
durypbl, OrpaHMYEHHOW BHEWIHMM KOHTYPOM ONOpHOH mnosepxHoctn, MM ; D= Bj—Bg-
b-h
mupuna miockoi durype, N=1L7 - ee Bricora; Jg =T - MOMEHT WMHEPLHH ILIOCKOM
(Urypsl, OrpaHUYEHHON BHYTPEHHMM KOHTYPOM ONOPHON TOBEPXHOCTHM HATSXKHOI'O YCTPOMCTBA,
MM4; hg=L3 - Beicota Buyrpennero kontypa; F=h/2=1L19/2 - paccrosuue or

HeHTpaﬂLHOﬁ OCH a0 Hauoboee yzlaneHHoﬁ TOYKHU BHCIIHCTO KOHTYpPa CThIKA.
Hanpsioxenne oT cyMMapHOH CHIIBI 3aTSDKKH 110 YCIIOBHIO HEPACKPBITHS CThIKA, (popMysa
(54)
o3 =k3z-(opy +0F)=1,25-(054+0,45)=1,24 MIla,
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OMI0ophl HANIPSHKEHUN HA CTHIKE

Q)

y

ittt T Cr
I} G

'-h-l-.g..u_u_L T
d) Lu G:

Puc. 6

3nech mpunsTO (CTp. 22): Opmiin =0, a xoagduument 3anaca navansHoi satsokkn Kz =1,25,

MTOCKOJIPKY OCHOBaHHE HEMETAJTHUECKOE.
Cuna 3atspkku 6oJita. oOecreuynBarolasl HepackpbITHe CThIKa, hopmyina (55)

F, = o3-A _ 1,24-10000 3100 H,
z

rae Z =4 xonamuectBo 60JITOB KPEIUIEHUS HATSIKHOTO YCTPOMCTBA C OCHOBAHUIO.
Cuuta 3atspkKy 00JITa MO YCIOBHIO HECJABUTAEMOCTH TIPU JICHCTBUH TOJIBKO CIBUTAIOIICH
cwiibl o hopmyie (56)

F =k-FX+Fy=1,5-7790+4500
37 %2z 044 4

3neck kod(hdUIMEHT TpeHHs Ha cThike npu OetomHoM ocHoBanmn T =04, a xoadpdumment

=8430 H.

3anaca ciemtenus K =1,5 (ctp. 20).

Cuna 3aTspKKU 60J1Ta IO YCTIOBUIO HECABUTAEMOCTH OOJIBIIIE, YEM T10 YCIIO BUIO HEPACKPBITHS
CTBIKA, MOITOMY AaNbHEHIIINE pacueTsl OyJIeM BECTH M0 O0JIbIIeMY 3HAUYEHUIO.

HanpskeHus Ha CTBIKE MIPH 9TOM cuiie 3aTsbKku, hopmyna (57)

2-F3  4.8430
A 10000

YcnoBue mpoyHOCTH OETOHHOTO OCHOBaHUs, (hopmyna (58)
Ormax =0y +03 —0F =054+337-045=346>[c],,, =2,0...3,0 MITa ne

BBITIOJIHACTCS. HCO6XOI[I/IMO YBCJIMYUTb OCHOBAHUEC HATSXKHOT'O YCTPOﬁCTBa.
YBenuuum IOAPHUHY JIaIl HATSXKHOT'O YCTpOﬁCTBa, CACJIaB UX CIUIOIIHBIMU, T.C. HNPHUHSAB

B3 =0.

Torga HampspkeHHE OT BHEITHEH OTphIBaromien cuibl o Gopmyre (52)

o3 = = 3,37 MIla.
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F
OF _ Ty _ 4500 =0,225 Mlla,
A 20000

me  A=(L;—Lz) By =(800-700)-200=20000 wmm’ - yseruuenmas momans

OCHOBAHMS HATSKHOTO YCTPOMCTBA.
HanpspkeHne oT olpoKUIpIBArOIIEro MoMeHTa 1o opmyiie (53)

M 1000-1904
or =—=————=0,27 Mlla,
W 7041600
3 3
L’ -L ) B ( 3_ 3).
ree W = ( 1 3 1 = 800~ — 700 J- 200 = 7041600 MM3 - MOMEHT CONPOTHBIIECHHUS
6-Lg 6-800

YBEJIMYEHHOM OMOPHON MOBEPXHOCTU HATSHKHOTO YCTPOMCTBA.
Hanpsbkerne oT cymMMapHO# CHIIBI 3aTsDKKHA O YCIIOBHUIO HEPACKPBITHS CThIKA, (hopMmyra
(54)
o3 =k3z-(opy +0F)=1,25-(0,27+0,225)= 0,619 MTTa,
Cuna 3aTspkku 0oJiTa, 00ecreynBaroIasi HepackKpeITHE CThIKa, (popmyna (55)
o3-A 0,619-20000
Fg=—3 "= =3095 H.

YA
Kaxk BHUIUM, C YBCIIMUCHUEM PAa3MEPOB OCHOBAHUA CHUJIA 3aTAXKKHU MO0 YCJIIOBUIO HEPACKPBITUA
CTBIKA TPAKTUYECKH HE W3MEHWIIACh, IMO3TOMY NAIbHEHIINE pacdyeThl OyaeM BECTH MO OOJbIIeH
cHiie, T.€. CHJIC 3aTSDKKH 00JITa U3 YCIIOBUS HECBUTAEMOCTH.
Hamnpsbkenust Ha yBETHUEHHOM CTBHIKE MPU ATOU CHJIE 3aTsDKKH 110 popmyie (57)

2-F3  4.8430
A 20000

VYcnoBue mpoyHOCTH OETOHHOTO OCHOBaHMS, popmyia (58)
Omax =0m +03 —0F =027+169-0,225=174>[c].,, =2,0...3,0 MITa.

Takum 00pa3oM, TMpH yBEJIMYEHHBIX JIamaX NPOYHOCTh OCHOBaHHMS U3 O€TOHa
obecrieurBaeTcsl.

Harpy3ka Ha 60JT OT BHEIIHEH OTphIBaromieit cuibl, opmyna (60)

F
Fr =_y=i00=1125 1,
z 4

=1,69 MIla.

O3 =

rie Z=4 - gucno (byHIaMEHTHBIX OOJITOB.
Buemnsis cuna B 601Te OT ONMPOKHUIBIBAIOIIET0 MOMEHTa, (hopmyrna (61)

= 1000- M - 14 _ 1000-1904 - 350 — 1360 1.

n 2
S ;12 4.350
i=1

Tne |1 =350 mm - paccrosnme ot ocu Z j10 6onros.

[Tonnas BHemH s cuiia Ha 00T, opmyna (62)

Fg = Fr +Fyy =1360+1125 = 2485 H.
Pacuernas cuna, ¢popmyna (38)
Fp=F3-C+y-Fg =8430-1,3+0,3-2485=11700 H.
PacueTHblit BHYTpeHHMI JaMeTp pe3bObl OonTa o hopmyse (39)

4 |[4Fp _\/4-11700
Y \mlel, V#5758

=161 mm.
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3z1ech [O']p =0,25-07 =0,25-230=575 MIla - nomyckaemoe HanpspkeHue JuIst GyHIaMEHTHOTO

6oxra u3 cram cr. 3 (o7 =230 MIla o Tabi1. 7) Ipu HEKOHTPOIUPYEMO 3aTsIKKE.

ITo ycnoBuio mpoyHocTy npuHuMaeM 60atel ¢ pessboii M 20 TOCT 9150-81, umeromeii
cnenyromme napamerpbl: Hapyxknbli quaverp 0 =20 mw, Bayrpennuii nnamerp dq =17,294
MM, cpennnii mamerp o =18,376 mwm, war pess6sr P =25 mm.

Ha puc. 7 npencraBieHa KOHCTPYKTUBHAS MPOpadbOTKa (pparMeHTa HATSHKHOTO yCTPOUCTBA
(BUHTOBAA Mapa).

INPUMEP PACYHETA I'PYHITIOBOI'O BOJITOBOI'O COEJJUHEHUA,
HATPYKEHHOTI'O B INIOCKOCTH CTBIKA

PaccuuTats 601TOBOE COEMMHEHNE BEHIIA COCTABHOTO 3y04YaTOTO KOJIeca C AUCKOM CTYITHIIBI
( puc.8) GonramMu, yCTaHOBIEHHBIMU ¢ 3a30poM. Konmuectso Gontos Z = 8. HopmanbHas cuna B

saneriennn Fpy = 30 «H, navanbmbii guamerp sy6uaroro xoneca dy, =650 mm, nuamerp
okpyxHoctH 1entpos 6onros Dg =440 mm. Onpenenuts: guamerp GONTOB, YCTaHOBICHHBIX C
3a30poM, HeO6XO}1HMLH>i MOMCHT 3aTsKKH, TaKXE KOJIHYCCTBO 60HTOB TOTO K€ JUaMETpa,
YCTaHOBJEHHBIX Ge3 3a30pa, W pasMepsl 01 H O, .[IpHHATH: MaTepHan 3y6uaToro BeHIA - CTATD

40X, mucka crynuiel - uyryH CY 20, knacc mpoYHOCTH 0OJITOB, YCTAaHOBJICHHBIX C 3a30poM, -6.8,
Marepuai 00JTOB, YCTAaHOBJICHHBIX 0€3 3a30pa - ctaib 20.

COopHoe 3y04aToe KoJieco

Vi

1
|
|
1

Qv
V/j

\\EQ’

Puc. 8

Paznoxum HopmanbHyto cuity Fpy Ha okpyxkuyo Fy =F, - cosay, =30-C0S 200 = = 28,2

kH u panuansuyio F = Fy - Sina,, =30-sin 200 = 10,3 kH cunsl. 3necs @y = 200 . yroin
3alemIeHus 3y0uaToil Iepeiaym.

1. Pacyer rpynnbl 00JITOB, YCTAHOBJIEHHBIX € 3230pOM

Benel 3y04aToro Kojeca HEHTPUPYETCS ¢ JMCKOM CTYMHIEI 110 auametpy D . Oxpyxnas u
panuanbHas CWJIbBI  BOCHPUHHMAIOTCS YIOPHBIM OypTOoM, a Ha OONTBI JEHCTBYET TOJIBKO
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C/IBUTAIOIMHA MOMEHT OT OKpyxkHOW cwibl Fy pasmeiii T=F; -d,, /2=28,2-650/2=9170
H-wm.

Cuna 3arspxku 6oita, oOecrednBaromas HECABUTAEMOCTh 3y04aToro BEHIIa OTHOCHTEIBHO
JIMCKa CTYMHUUBI, IO ACMCTBUEM TOJIBKO MOMEHTA pu 11 = 1 Oyner, hopmyna (44)

£, = 2000-K-T _2000-15-9170 _ (oo
z-f.D;  8-012-440

31ech TIPUHATO: KOS(D(HUIMEHT TpeHHs Ha CThIKE IpH 06padoTke pesanunem [ =0,12 (Tabn. 15);

koa(unmenT 3anaca cremienns - K=15.
TTOCKOJBKY GOJITHI SIBJISIFOTCS 3aTSIHYTHIME, TO PACUCTHBIA BHYTPEHHUN JHAMETP MX PE3bOBI

o ¢popmyne(10)
g, = 4.Fp-C =\/4-65100-1,3 1034
z-lo]p 288

3nece: Fp =F3 =65100 H - pacuernas cuma, paBras cumie samsokku 6onra; C =13 -

k0> (GUIHMERT, YIUTHIBAIOIMI HANPSKEHUs KPYYECHHUS; [0'] p =0,601 =0,6-480 =288 MIla
- JIONTyCKaeMoe HampshKeHHe IS 3aTSHyThIX 60ITOB U3 YIIepOAUCTOH CTAllM IPH KOHTPOIMpPYeMOit
saTsokke (crp. 17); o7 =6-8-10=480 Mlla - npexen Tekydectn mareprana GONTOB Kiacca
npovHocTH 6.8 (cTp.9).

Beioupaem  Bontert  M24x50—69.68 TOCT 7808-70, wumerommue pe3ndy ¢
napamerpamu: d =24 mm; d1 = 20,752 mm; dp =22,051 mm; P =3 mm (a6 1).

MowmeHT Ha kitoue 1o dopmyiie (9)

d '
Tin = Fz-zoéo[tg(w+¢)+ f -%}

— 6510. 22051 tg(2,48O + 11,3°)+ 01230 | _307 gow
2000 22,051

Np-P 1.3
3necs Y = arctg 0T = arctg = 2,480 - YTOJI MoJIbéMa BUTKA PE3bObI; Np = 1-
ﬂ' .

do 22,051
saxozHocTh pesnObr; @ = arctgf ' =arctg0,2 = 11,30 -nipuBeennblil yron Tpenns; f'=0,2
IpUBEEHHBIH KOd(DUIHEHT TPeHHs B pe3bde s G0NTOB 6€3 MOKPBLITUS NIPH HATMYMK CMA3KHU O
tabmune 5; T =012 - xosdpdunmenT Tpenus Ha Topue NpHM HANIMYME CMa3KM Mo Tabmuie 5;

Dr =14-d=1,4-24=233,6 wm - inamerp tpenus (ctp. 8).
2. Pacuyer rpynnsl 60JITOB, yCTAaHOBJICHHBIX 0€3 3a30pa

[IpuHAIMaeM quamMeTp GOITOB, YCTAHOBIEHHKIX Oe3 3aszopa d = 24 mwm.

Cpesatoume cunsl Ft 1 F Bocnipusnmarores uenrpupyromum quamerpom D 1 Ha Gonre
He aelictByeT. [IoATOMY IpH U3BECTHOM JUaMETpe OONTOB UX KOJIUYECTBO MOKET OBITh HAIEHO U3
COBMECTHOTO pelleHus ypasHenuii (47) u (49). B namewm ciaysae M =1, torga

8000-T _8000-9170 _154

=d2-D5-7r-[r]cp ~ 242.440-7-60
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31ech JOIycKaeMble HanpspkeHus cpesa (crp. 21) [T]cp =0,25-01 =0,25-240=60 MIlla

(rze o1 =240 Mlla - npenen texydectu wist cranu 20 1o tabauue 7 )

[Ipuaumaem Z = 2, TOrAa Cpe3arollas CHIa OT BHEIIHEr0 MOMEHTA PH KOJBLEBOM CTHIKE
o gopmyie (47)
_2000-T _ 2000-9170

= 20840 H.
= D4 2440
Heo6xoaumast TonumHa aucka crynuupl no emsiruio ipu Fp = Fp, gpopmyna (51)
81 = Fp_ 208380 _ 1685 v,
d-[s]., 24-80

3aech pacueT BeleM [0 Marepuany IucKa, Mockoabky mis yyryHa CU 20 momyckaemoe
Hanpskenne cmatus  (ctp. 21) [O']CM =04-05=04-200=80 MIla (rze BpemeHHOe
conporusierne it yyryna C4 20 og =200 Mlla no tabanue 8) mMenbiie, yeM uist crand 20
[].,, =0.8-01 =0,8-240 =192 MTla (rae o7 =240 MITa - npexen Texyuectn cram 20

o Tabmure 7).
Heo6xomumyro ToMmuHy AUCKa 3y0UaTOTO BEHIA OTIPEICTUM 10 MaTepuary 00JiTa, Tak Kak

s cram 40X [o],, =0,8- o1 =0,8-650 =520 Mla (rae ot =650 MITa o Tabmune 7),

OoJbIle, ueM i1 6oara u3 ctaiu 20.

5, 20840

__Fp _
“d-[e], 24-192

OKOHYAaTeNbHO TONUMHBL 07 M O9 HA3HAYAIOT KOHCTPYKTMBHO, Y4MThIBas

O MM .

peKOMeHyeMble COOTHOILIEHUS pa3MepOB 3y0UaThIX KOJIec.
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