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BBEJIEHUE

WNnxenepHass rpaduka sBIseTCS NEPBOM HHKEHEPHOW IHCIUIUIMHOM,
U3y4aeMOH CTyJ€HTaMH TEXHUUYECKUX By30B. Llenb Kypca uHKeHepHOH rpaduku
— JIaTh CTYJCHTAM 3HaHUs, YMEHUS U HABBIKH, KOTOPbIE IOHAJ00SATCS UHKEHEPY
TH000M CHELMANBHOCTH JII U3JI0KEHUS TEXHUYECKHX MBICIEH € MOMOUIbIO
yepTexka, a TAKKE U1 NOHUMAHHMS 10 YEpTeXKy KOHCTPYKIMN WM IPUHLHAIA

JEUCTBUS N300PAKEHHOTO TEXHUUECKOTO W3/ICIIHSL.

PA3BEMHBIE COEJUHEHUS JETAJIEHA

Pa3zneMHBIME Ha3bIBAIOT COECIMHEHUS, Pa300pPKa KOTOPBIX MPOUCXOIUT O€3
HapyIIEHUSI LETIOCTHOCTU COCTAaBHBIX YacTed m3zaenus. Pa3beMHbIE COETMHEHUS
MOTYT OBITh Kak TOJIBIDKHBIMH, Tak M He ToJABWXKHbIMH. Haunbomee
pacmpocTpaHEHHBbIE BHJBl Pa3bEeMHBIX COCAMHEHHUH SBISIOTCS: PpPe3bOOBHIE,

IIITOHOYHBIC, IIJIMIICBBLIC, KIIMHOBBIC, H_ITI/I(l)TOBBIe, HpO(l)I/IJ'IBHble U KJICMOBBIC.

1. TokapHoe U py4YHOe HaHeCeHHUEe pPe3bObI

Pe3b00BbIE COEMHEHMS IUPOKO MPUMEHSIOTCS B MAUIMHOCTPOSHUH JIs
NOJIyYEHHUS! HEMOJBMXHBIX COEIMHEHUHM, TaKuX Kak OOJTOBOE W IIMHUIICYHOE.
Hape3zanue pe3b0bl — 3TO 00IIMpHAs TeMa B METAI0O00paboTKe.

CnocoboB HaHeceHHs pe3b0 MHOTO. TOKapHbIE CTaHKM HCHOJB3YIOTCS B
40%. PaccmoTpuM HaHeCEHUE PE3bOBI C UCIIOIB30BAHUEM CTAHKOB.

®opmupoBaHuEe pe3bObl Ha METAUIMYECKUX 3aroTOBKaX B BHJE Tell
BpallleHUsI — OJJHAa M3 CaMBbIX PACIPOCTPAHEHHBIX U B TO K€ BPEMsS CIOXKHBIX
orepanuii TokapHoi 00paboTku. CI0XHOCTh 3aKJIIOYAaeTCs U B MPOBEACHUU
0a30BbIX HACTPOECK 00OPYAOBAHUS U UHCTPYMEHTA.

B kausecTBe WHCTpyMeHTa HCHONB3YIOT pesen. I[Iporecc mpoucxomut
CIIEYIOIKUM 00pa3oM: MHCTPYMEHT, MEpPEeMEeIaeTcsl BAOIb OCH Bpallaroliencs
Jnerany (IBMXKEHUE I10Jlaud), CBOEM 3a0CTPEHHOW BEPUIMHON Bpe3aeTcsi B
3aroTOBKY M CO37]a€T BUHTOBYIO MOBEPXHOCTb, KOTOPYIO U NPUHATO HAa3bIBATH
pe3bOoi. BaxHOW OCOOEHHOCTBIO  PAacCMATPUBAEMOrO  MPHUCIOCOOJICHHUS

ABIACTCA TO, YTO HCpC,Z[HI/Iﬁ yroia pe3noB 3aBUCUT OT O6pa6aTbIBaeMOFO



matepuana (puc. 1). O usmensercs B mpezaenax ot 0 go 25 rpamycos. s
3arOTOBOK M3  CTanu  nepegHud  yron  paBHsaercas (0 rpaaycos.
BricokonernpoBaHHble CTalM OTIMYAIOTCS TOBBIIIEHHBIM HPOTHUBOJCHCTBUEM
BBICOKMM TeMIIepaTypaM, O3TOMY YIoJl pe3la MOXKET U3MeHAThes oT 5 g0 10
rpagycoB. CranpHbple wu3Aenus o0O0padaThIBAIOTCS HA TOKApHBIX CTaHKax
WHCTPYMEHTOM C TBEPJIOCIUIABHBIMU TUTacTUHAMHK, TakuMu Kak T15K6, T14K8 u
T30K4.

BepmmuHa TokapHOro pe3na J0JKHA HMETh  (opMy, HICHTHUUHYIO
npouiato pe3pObl. s Hape3aHus: pe3bObl B OTBEPCTUAX HCHOJIB3YIOT METYHK,
KOTOPBIN MPECTABISIET COOOM BUHT C HECKOJIBKUMU MPOJIOJIbHBIMU KaHAaBKaMH,

KOTOpBIE (DOPMHUPYIOT PEXYIIIHE KPOMKHU U CIIOCOOCTBYIOT OTBOAY CTPYKKH.

Puc. 1

Ha TokapHBIX cTaHKax OOBIYHO HCIOJB3YIOT MAalIMHHBIE METYHKH,
IIO3BOJISIOIIME BBIIIOJIHUTH OINEPALMI0 332 OAUH IIPOXOA. MalllMHHBIE METYUKH
OTJIMYAIOTCSI OT OOBIYHBIX TE€M, YTO OHU COCTOSIT U3 JIBYX 4YacTeil — 3a00pHOU U

KaJTMOPOBOYHOM (pHC.2).



Puc. 2

Ecim nana  Hape3anuss pe3bObl C  NOMOIIBIO TOKAapHOTO  CTAaHKA
UCIIOJNIb3YEeTCS] OOBIKHOBEHHBIH METUUK, TO TEXHOJOTHS BBIIOJHEHHUS 3TOTO
npolecca IMpeanoyiaraeT NpUMEHeHue Habopa uHCTpymeHTOB. Habop nis
Hape3aHWs. BHYTPEHHEW pe3bObl BKJIOYAeT B ceOs TPU THIIA METUYUKOB!
YEepHOBOM, KOTOphIM BbIMONHSIET 60% pabdoThl, mnosyuucroBod — 30% wu
gnctoBoil — 10%. MHorga mokeT OBITH JBa MHCTpyMEHTa: YepHOBo 75% wu
YUCTOBOM, HAa KOTOPBIN npuxogutcs 25%.

Co3nmanue pe3p0 Ha TOKApHOM CTaHKE TpeOyeT HCIOIb30BAHUS
KauEeCTBEHHOI0 HMHCTPYMEHTA PE3KM W BHHUMATEJIBHOCTH CaMOro OIlepaTopa.
Menslie BCEro XJomnoT I oneparopa BeI3biBacT noaroroska YIIY — ctaHkos ¢
NpOrpaMMHBIM  yrpaBiieHueM. OHU caMH TIOJATOHSIIOT U MO3UIUOHHUPYIOT
OCHACTKY B COOTBETCTBUHM C KOHKPETHBIMU JaHHBIMHU, KOTOpPbIE BBOJSATCS Uepes
CHeIUalIbHYI0 IMaHeNlb BBOAA. PHUCK momymieHus omuOku B paboTe ropasio
HUKE, YeM C OOBIYHBIMHU TOKaPHBIMU CTAaHKAMHU.

Ha ToxapHOM cTaHKe Hape3aroT MPEUMYLIECTBEHHO METPUUYECKHUE PE3bObI
B OTBEpCTUSX HeOousbmioro auamerpa (He 6osee S0mMm). OOBIYHO HCHOJIB3YIOT

MAalIMHHBIC METUYMUKH, ITO3BOJIAOIINUE BBIITOJHUTDL OIICPANIO 3a OJHWH IIPOXOI.



Jlpyroii WMHCTPYMEHT, KOTOPBIM MOXKHO Hape3aTh HapyXHYIO pe3bly,
sBisieTcs Iiamka (puc.3). OHa mpeacTaBiiieT cOOOH KOJIBIIO C BHYTpEHHEH
pe3b0Ol M HECKOJBKUMHU CTPYKEYHBIMUA KaHaBKaMmu. [lnamikoil HapesaroT
Hapy>KHYI0 pe3b0y Ha BHUHTaxX, Oonrax M mmnuibkaxX. [loBepXHOCTH AeTaiu
JOJDKHA OBITh 00TOYEHA Ha BEJIWYMHY TpeOyemMoro auameTpa, KOTOPBIM

00513aTeNbHO OJIKEH YUUTHIBATh IOMYCK:

Puc. 4. Hape3anue pe3bObl TUIAIKON

0,14 — 0,28 MM — a1 pe3pObl AuaMeTp Kotopoit 20 — 30mMMm
0,12 — 0,24mm — 151 pe3sObI ¢ AuameTpoM 11 — 18mm.

0,1 — 0,2mM — i1 pe3bObI, BMeroei auamerp 6 — 10Mm.



[Inamku, KOTOPHIMH Hape3aeTcs HapyKHas pe3b0a, 3aKperuisiioTcs B
CHEMATFHOM NaTpoHe (IUTAIIKOAEpKATENE), PACIIONIOKEHHOM B MTUHOJIE 3aIHEH
0a0kM TOKapHOro cTaHka. Jleranb, Ha KOTOPOU Hape3arT pe3bdy, J0IKHA UMETh
(acky, 4yToOBI IUIalIKa OecpensaTCTBEHHO 3anuia. dacka 1o BbICOTE COBNAAAET
Cc BbICOTOM npoduiis pe3pObl. Kpyrioi miamkoi Takyke MOKHO Hape3aTb pe3b0y
BPYYHYIO, JUIS 3TOT'O MCIIOJIB3YIOT CJIECAPHBIN IUIAMIKOAEPKATENb. XapaKTepHOU
MOTPEIIHOCTHIO SABJSIETCS TO, YTO TPYAHO BPYUHYIO COBMECTHUTH OCh IUIAIIKH C
OCBIO 3aT'OTOBKH.

KauecTBo pe3pObl HampsiMyl0 3aBUCUT OT CTaHKAa, WHCTPyMEHTa U
MaTepuanga 3aroToBKHU. I[IpodyHOCTb pPE3bOOBBIX COECOUHEHHM U pa3zbeMHBIX
KOHCTPYKIIMH, OCOOEHHO, KOTOpBIE MOJBEPKEHBI YaCTOW pa30opKe, JOIHKHBI
UMETh pe3b0y BBICOKOIO Kjacca TOYHOCTHM U HaAeKHOCTH. IloaTomMy kpome
MEPEUUCIICHHBIX CIIOCOO0B 00pa0OTKU Pe3bOOBBIX COCIMHEHUN HY)KHO yIEIUTh
BHUMaHUE TaKOW TEXHOJIOIMUYECKOM Olepaluy, KaKk HaKaTbIBaHUE pe3bObl. DTOT
BUJ] 00paOOTKM NPOU3BOAMUTCS C TOMOIIBIO CHEIHAIBHBIX POJIMKOB. JlaHHBIN
npohunab pe3bObl HAHECEH Ha IWIMHIAPUYECKYIO TMOBEPXHOCTH POJIMKA.
Omnepaisi OCyIIECTBIAETCS CIEAYIOIMUM 00pa3oM: TOT NpO(HIIb pe3bObl,
KOTOpBI HMeEeTCsl Ha pOJHMKe, BIaBIMBAaeTCI B 3aroToBKy. B mpornecce
IIPOKAThIBAaHUSI METAJI HE Hape3aeTcs, a MjacThuuecku aedopmupyercs. Peapda
UMEET HE TOJIbKO YUCTYIO U POBHYIO MOBEPXHOCTh, HO €I€ YIUIOTHSAETCS. DTO
OJTHO M3 OCHOBHBIX TMPEUMYIIECTB, MOITOMY HCIIONB3YyEeTCI B MAacCOBOM H
KPYITHOCEpUWHOM  TMPOW3BOJCTBE, TaK  KaK  OTIMYAeTCd  BBICOKOM
IPOU3BOAUTENBHOCTHIO.

Pe3b00BbIE TEXHOJOTHMUECKHE ONEpaluy HE 3aKaHUYMBAIOTCS Ha CTaJAuU
BBIXO/Ia 3arOTOBKM M3 CTaHKa, MOCIHEAHSAS CTaaus B I1IeXy — 3TO KOHTpPOJb
pe3bOnl. [lepen koHTposeM mpoBepseMble AeTall HEOOXOAMMO OYUCTHTH OT
ctpyxku u rTpsa3u. lllar pe3pObl H3MEpSAIOT pe3bOOBBIM I1a0JOHOM, OH
npejcTaBiIsieT co0oi IMIacTUHY, HA KOTOPOM HaHECeHbl 3yOlLbl C IIaroMm Jis
JaHHOU pe3bObl. Bee miacTuHbI BCTaBIEHBI B KACCETY, TAKUM 00pa3oM, JellaeTcs
HaOoOp ™IA0JIOHOB, HAMpHUMEpP HJisi METpUYecKod pe3bObl. Eme omuH u3
KOHTPOJIbHBIX HMHCTPYMEHTOB — pe3b0oBoil kanuOp. Pe3pOoBble KaiuOphbI
JeNATCA Ha MPOXOJHbIE U HENmpoxonHble. IIpoxonHoil kanubp MMeeT MOIHBIN

npouib pe3pObl U CIIY>)KUT Kak Obl aHaJOroM JeTajiu ¢ pe3pooii. HempoxonHoit



KaauOp OCYIIECTBIIAET KOHTPOJb TOJBKO MO CpPEAHEMY AUAMETPY pPe3bObl U
UMEEeT YKOpPOYEHHbIM mpodunb. B mporecce KOHTPOJS claeayeT OCTOPOXKHO
oOpamarbcsi ¢ KaamuOpom, 4ToOBI Ha €ro pabodeil IOBEPXHOCTH HE OBLIO
IaparvH 1 3ayCCHIICB.

Kpenexxnpie neTamu 4acTo pabOTalOT B arpeCCUBHBIX Cpelax, KOTOPBIC
BBI3BIBAIOT KOPPO3HWIO, WM B YCIOBUSAX BBICOKMX TEMIIEpATyp, a MHOTJA MpH
OJTHOBPEMEHHOM BO3JCHCTBHUH 000uX (QakTopoB. Takoil Kpemexx HMeeT

CIICOYIOMIMEC XapaKTCPUCTHUKH.

1 [IpouHocTh 60ATOB, racK U MIAH0 B MOMEHT 3aTSI’KKHU T'ack.
2. CTOMKOCTh POTYB XPYIKOTO pa3pyILICHHSI B IPOLIECCE SKCILTyaTalHH.
3 JlonroBpeMeHHas 3alMTa Kpereka 0T KOPPO3HUH.
4, CTOMKOCTh MOKpBITUSI MPU MHOTOKpPATHOM cOOpke u pa3dopke
pe3b00BOr0 COEAMHEHMS], UYTO OUYEHb BaKHO B MAITUHOCTPOCHUHU.

5. CoBMECTUMOCTD IIOKPLITHUA C OCHOBHBIM ITOKPBITUECM KOHCTPYKIIHUH.

Jlist obecrieyeHrs MOBBIIEHHOW YCTOMYMBOCTH K KOPPO3UU MPUMEHSIOT
HECKOJIBKO BUIIOB TOKPBITVS: TIbBAHUYECKOE ILIMHKOBAaHUE, TEPMOAU(PPY3MOHHOE U
ropsiuyMe LHUHKOBaHWE. B SKCTpEeManbHBIX YCIOBUAX, TAKMX KaK KOCMOC —
aIFOMUHMEBBIE TOKPBITUSA. CpOK CIIy>KObl MOKPBITHUSI OOBIYHO OLIEHUBAIOT €ro
TOMLMHON. BpiOOp BUAa MOKPHITUS AJsl  ONPEACICHHOIO0  Marepuaia
BbinosiHgercst o 'OCTy. TonmuHa NOKpBITHS BEIOUPAETCS B 3aBUCUMOCTH OT
miara pe3bObl. [lapameTpel MOKPHITUS B O0O3HAUEHUE Kpereka MOXKHO
OTIPEJICITUTH CIIEAYIOIINM 00pa3oMm:

Boar M20x90 019 T'OCT7798-70 — 6ont ¢ mokpeitueM 01 (IMHKOBOE,
camMo€e pacrpoCTPAaHEHHOE) TONUHOI0 9 MKM. Cpok CiIy>KOBI Kpernexa okoJio 15
ner. B Ooiiee  OTBETCTBEHHBIX  KOHCTPYKIMSIX  MPUMEHSIOT  METOJ
TepMoaudy3noHHBIX TOKPHITUHA. OHU UMEIOT 00Jiee BBHICOKYIO KOPPO3HIHYIO
cToiikoctb U ciayxar A0 S50 ner. Ilpu ropsiueM IUHKOBAHMM KOPpPO3UHHAs
YCTOMYMBOCTD MOBBIIIACTCS B CEMb pa3, MPUOIMKAsICh K HEP>KABEIOILIEH CTallu.
[TokpeiTHE yCTpaHSIET MOBEPXHOCTHBIE NE(PEKThI, MPUBOASAIINE K Pa3pyLICHUIO

pe3bOBbI.



2. CoeMHEHNSI CTAHIAPTHBIMH KPeNneKHbIMHU U31eTUIMHU
2.1. Coennunenue 00JTOM

Coenunenuss 0OONTOBBIE — ATO COOPHO-pPA30OpPHOE  COEIUHEHUE,
OpUMEHSEMOE [UIsl CKpEIUIEHHs JABYX M 0OoJjiee JeTanedl OTHOCUTEIBHO
HEOOIBIION TOIIIMHLI, UMEIOIINX MECTa I TalKH, MIaiiObl ¥ TOJI0BKH 00JITA.

BonToBoe coennHEeHHE MOKHO OCYIIECTBUTH ABYMs criocobamu. [lepserit:
B OTBEPCTHS JeTallel, KOTOPbIE HY>KHO COE€JIMHUTD, BCTABIISIETCSI OONT C 3a30POM.
Jlanee ocylIecTBISIETCS 3aTATMBAHUE TAMKW, KOTOpask CO3/1a€T JABICHUE MEXKIY
JETAISIMU — 3TO MPENSTCTBYET MX PACXOXKIEHUIO M CIBUTY MOJ JEHCTBHEM
OCEBBIX M TOMNEPEYHBIX CHJI, 3a CUET BO3HHUKILEro TpeHus. BTopoil crocod
UCITIOJIB3YETCS PEXKE, U 3aKIII0YAETCS B IJIOTHOM BXOXKJIEHUU 00JTa B OTBEPCTHE
JETale COEQUHEHUS, YTO HE JAET MPOMCXOAWUTH CIBUIY IOJ BO3JIEHCTBHEM
IOMEpPEYHbIX CWI. B 3TOM cilydae OTBEpCTHE JeTalld M CTEpKEeHb OonTa
00pabaThIBAIOTCS ¢ BBICOKOM TOYHOCTBIO, @ OOJT MOJIy4aeTCsl TOHbILE MPU TON
K€ TONIEPEYHOM CHIIE.

Bboar

bonT nmpencraBnser co0OM LUIMHAPUYECKH CTEpKEHb C TOJOBKOW Ha

OJTHOM KOHIIE ¥ pe3b00H JJIsl raiiku Ha Apyrom (puc. 5.)

23600 20/1006ka

+7

packa Ha peLoe CIMEDXEHE

@gacka Ha 2o/106ke 0o4ma

Puc. 5



CymiecTByroT MHOTHE BuUAsl OontoB (puc. 6). Ho ocHoBHas
KJIacCU(DUKAINS COCTOUT U3 CISTYIOIINX U3ICITUH:

AHKepHble OONTHI, KOTOpPBHIE KpEMATCSI B OCHOBHOM K HECYUIUM
OCHOBAHUSAM W NPEIHA3HAYECHBI I MOAJECPHKAHUS LUETOCTHOCTH KOHCTPYKIUU.
YacTo Takue u3enus UCTIOIb3YIOTCS B KAYECTBE PACTIOPHBIX AHOOEIEH.

PBIM—00ATBI HUCTIONB3YIOTCS B KAYECTBE OCHOBHOTO I JIOTIOTHUTEIHHOTO
CpeIncTBa s moabema Tpysa. JIOBOJIBHO 4YacTO MOAOOHBIC H3IEITUS MOXKHO
YBHUJICTh Ha Ta0APUTHBIX CTAHOYHBIX MPUCIOCOOJICHUSX (pHC. 6, a).

bontelt ¢ mpuBapHbIMH  (uIaHIIAMH, KOTOpbIE TPUMEHSIOTCS IS
COCIMHEHUS  KOHCTPYKIMM, mojBepraronmxcs  BuOpammu.  Hampumep,
HEKOTOpbIE aBTOMOOMJIBHBIC UJIM CTAHOUHBIE MEXAHU3MbI COSUHSIOTCS UMEHHO
THMU BUJIaMU Kperexeit (puc.6, 0).

boust nemenmHpI ¢ MOTAaMHOW TOJOBKOM M KBaAPATHBIM ITOATOJIOBHUKOM
UCIIOJIB3YIOTCSL  JUISl  KPEIJIGHUS HaBECHOrO O0OpyJOBaHMS, COCIUHEHUS
METAJJIMYECKUX U JIEPEBSHHBIX 3JIEMEHTOB B CEJIbCKOXO35MCTBEHHBIX MAIIIMHAX.
Kpome Toro, ux Taxke NIMPOKO MPUMEHSIOT B MAIIIMHOCTPOCHHH (pHC. 6, B).

Haubonbiiee mnpuMeHeHHEe B MAIIMHOCTPOGHUM HMMEIOT OOJITHI €
HIECTUTPAaHHOM rosioBkoi (HopMmanibHOM TouHocTH) 'OCT 7798-70 (puc. 6, r).

bonT «MeOenbHBIN» — HEKOTOpPHIE M3 HUX IIUPOKO MPUMEHSIIOTCA TPHU
npous3BojacTBe Mmebenu. Ilpu STOM ycbl W TOATOJOBKH MPEMSTCTBYIOT

IIPOBOPAYMBAHUIO U3IENHS ITPHU cOOpKe (puc. 6, 1, ).

-\

a) Perm-60or TOCT 4751-73 6) bont ¢ pmanuem DIN6921
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M s

B) bonr nememHblii ¢ moTalHON r) boar 7798-70
TOJIOBKOI u KBa/IPaTHBIM
noarosioBHukoM 'OCT 7786-81

n) bont ¢ yBenM4YeHHOH MOMYKpyrion e) bonr wmeOenpHBIE C  KpyIJoif
TOJIOBKOH u KBaJPaTHBIM rosoBkoii u ycukom 'OCT 7801-81
noarosioBHukoM I'OCT 7802-81

Puc. 6. Bunge! 60iroB

BbonT mebenbHEbI ¢ KpyTnoi rojokoi u ycukom 'OCT 7801-81

Ra 25
A .

= A-A

,_7; V/,

— [ —

Puc. 7. KoncTpykTrBHOE H300pakeHne
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Tabmuna 1

HomunanbHbIi nrametp | 6 8 10 12 16 20
pe3n0sI, d
[uamerp ronosku, D 14 18 23 28 35 44
Bricora roigosku, K 3 4 5 6 8 10
Pannyc chepsl, R 11 14 18 22 26 32
Bricora yca, W (ue menee) | 3 3.5 5 6 8 9
JlnuHa pe3sosl, | | <120 18 22 26 30 38 46
b | >120 | - - 32 36 44 52
boar ¢ yBelMYeHHON IMOJYKPYIJIO TOJOBKOM W  KBaJpPaTHbIM
noarojaosuuxkom I'OCT 7802-81
. /S Ra 25
3
“T =t A-A
A
S R'< \5 ] !
P | ! \
Sy b \V
k A [
—E— f
Tabnuma 2
Homunanbeselil nuamerp | 5 6 8 10 12 16 20 24
pe3b0sI, d
Juametp rosioBku, D 11 14 18 23 28 35 44 52
Bricora ronosku, K 2,5 3 4 5 6 8 10 12,0
Paguyc cdepsl, R 8 11 14 18 22 26 32 39
Pazmep CTOpPOHBI | 5 6 8 10 12 16 20 24
KBaJIpaTHOTO
MOJAroaoBKa, V
Beicora, T (He MeHee) 3 4 5 6 8 10 12 15
Jimna | <120 |16 18 22 26 30 38 46 54
pe3bObI, | >120 |- - - 32 36 44 52 60
b
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S Ra 1251/
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kil kL
M [~ P
s 08s =0 955
Tabnuna
HomunansHbIN AHEaMETp 6 8 10 12 | (14) 16 (18) | 20 | (22) 24 27) 30
pe3nosI, d
[Iar pe3b0bl | KPYHHBIH 1 [125] 15 | 175 2,5 3 35
MEJIKHN - 1 1,25 15 | 2
Juamerp crepxHs, d1 6 8 10 12 14 16 18 20 22 24 27 30
Pazmep «mox kimou», S 10 13 16 18 21 24 27 30 34 36 41 46
Beicora ronosku, K 4.0 53 6,4 75 8,8 10,0 | 12,0 | 12,5| 14,0 | 150 | 17,0 | 18,7
JluaMeTp onmucanHoON 109 142 | 176 | 199 | 22,8| 26,2 | 29,6 | 33,0| 37,3 | 39,6 | 452 | 50,9
OKpPY>KHOCTH, € (HEe MeHee)
Huamerp mox rojoskou, | 87 | 11,5 145 | 165| 19,2 22,0 | 248 | 27,7| 31,4 | 33,2 | 38,0 | 42,7
dw
Bsicora HE MeHee 0,15 0,20
HO/IFOJIOBKA,
hw He Goiee 0,6 0,8
Jlnametp OTBEpCTHS B 16 | 20 | 25 32 4,0 5,0 6,3
crepxHe, d3
JlnameTp OTBEpCTHs B 2,0 2,5 3,2 4,0
royioske, d4
Paccrosiaue ot omopuoit | 20 | 28 | 35 | 40 | 45| 50 60 | 65| 70 75 | 85 | 95
MOBEPXHOCTH JI0 OCH
OTBEPCTHS B TOJIOBKE, 2

14




BbonroBoe coenuHeHne Ha YepTekax MOKET OBITh MMOKA3aHO YMPOIIEHHO U
YCIOBHO B 3aBUCHUMOCTH OT 3HAUMMOCTH Yy3Ja KpEIUIeHHs M MacmTada.
[Tpumepom MOXET cinyKuThb depTex «bioka HampaBisioniero», Ha KOTOPOM
II0Ka3aHO KPEIUICHUE y3I1a K Kopiycy (puc .6)

N300paxeHne Ha yepTexax ObIBaET:

— KOHCTPYKTUBHOE C IMPOYEPUYMBAHUEM BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB
(packu, oTBEepcTHE MO MPOXOJ, HEIOpe3 U T.A4.). [Ipu BeIYepUHBaHUY TOJOBKU
001Ta ¥ TaiKM HEOOXOAMMO MPABUIBHO MOCTPOUTH MPOEKIMHU KPUBBIX JTMHHIM,
KOTOpBIE MMEIOTCS Ha OOKOBBIX TpaHsIX. DTU KPUBBIE SBJISIOTCS PE3YyJbTATOM
IepeceyeHus] TpaHell C MOBEPXHOCTHbIO KOHUYECKOW (PAacKM U MpPelCTaBISIOT
coboil runepOosbl. IIpoexkunn >TMX TUNEpOON Takxke runepoosnsl. Ha yeprexe
(Oonra, railku) STHM TrUNepOOIBI 3aMEHSIOTCA AyraMu OKpyxHocTei. dacku,
UMEIOLINECs] Ha KOHLAX OOJTOB, raek JAENAoTCs IS MPEeIoXpaHEHUs] KpalHUX
BUTKOB PE3b0bI OT NOBPEXKACHUN U I y100CTBa 3aBUHYMBAHUSI.

— YIIPOLLIEHHOE U YCIOBHOE M300paKEHUE yCTAHABIUBAETCS CTaHJAPTOM.
Ha cOopouHbIX yepTekax TOJIOBKH OOJTOB M TallKh MOYHO BbIYEPUYMBATH I10
pa3Mepam, KOTOpbIC SIBISIOTCS (YyHKIHMEW HapyxHoro nuamerpa 0 pe3bOb
0onta. OTH pa3Mepbl UCHIOIB3YIOTCSA TOJBKO JAJISl MOCTPOSHUS M300pakeHUM, u
Ha pabouMx dYepTexax KPEMeKHbIX W3JeTud uX mpocTaBiarh Henb3ss. [OCT
2.315-68 ycraHaBIMBAeT YIMPOIICHHbIE M300paKEHHS KPEIEKHBIX JaeTajiedl Ha
COOPOUYHBIX YEPTEKAX.

KoHCTpyKTUBHOE M yHpOUIEHHOE M300pa)KE€HUE CTPOUTCSA MO pa3Mepam,
ONPENEIICHHBIM IO YCJIIOBHBIM COOTHOILUEHWSM B 3aBHUCHMOCTH OT JHAMETPA

pCSB6I>I HJIN YCTAHOBJICHHBIM COOTBCTCTBYIOIIUM CTAHJAAPTOM.

TI'aiika
[Ipy pa3nuyHbIX YCIOBHUSIX DSKCIUTyaTalldd, a TaKXe NIpPU pPa3IMYHbIX

BCIIMYMHAX MW  XAdpPaKTECPOB HArpy30K, BOCIHPUHHUMACMBIX COCAMHCHHUCM,
MNPUMCHAIOT CJICAYIOIIHC raiku: O6BI‘-IHBIG, BBICOKHUC, HHU3KHUC, IMPOPC3HLIC OJIA
CTOIIOPCHHUA COGI[HHGHHﬁ, CaAMOKOHTPAIIHUCCA Pa3JIMIHOTO KOHCTPYKTUBHOIO
HCIIOJTHCHMA. CaMOYCTaHABJIMBAIOIUECCs, AaHKCPHBIC HCIIOABMXKHBIC, IIJIABAIOIINC,

CIICHaJIbHBIC.
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laiika mpexacTaBisieT co0OM MPU3MY WJIM LWJIMHJIP CO CKBO3HBIM (MHOTIA
TIIyXUM) Pe3bOOBBIM OTBEPCTUEM JJII HABUHYMBAHUS Ha OONT win mmuibKy. [1o
cBoel (hopme raiiku OBIBAIOT IIECTUIPAaHHBIEC, KBAJpaTHbBIE, KpPYyTJble, TalKu-
Oapamku u ap. (puc. 7). lllecturpanHple Talku MOAPA3ICISIOTCS HA:
OOBIKHOBEHHBIE, IIPOPE3HBIE U KOPOHUYATHIEC; HOPMAJIbHBIE, HU3KUE, BBICOKUE U
0c000 BBICOKHE; C OAHOM W AByMsa ¢ackamu. HamOosbliee npuMeHEHHE B
MalIMHOCTPOEHUU HMEIOT OOBIKHOBEHHbIEC IIecTUrpaHHble raku mno ['OCT
5915-70.

Bricokwue raiiku (Boicota 0,8 d) ciayxar aisi COeTUHEHUH, padOTarONINX Ha
pacTsLKEHHE U BOCIPUHUMAIOLIUX OOJIbLINE 3HAKOIIEPEMEHHbIE Harpy3ku. YacTto
JUISl TAKUX COCIMHEHUMN HCIOJIB3YIOT «YCHUJIEHHBIE TalKW», UMEIOIINE BBICOTY,
paBHyro 1,2d. DTO CylIecTBEHHO TIOBBIIIACT IOJ3YYECTh COCIUHCHHUS,
UCKJIIOYAeT pa3pylIeHne COeAMHEHNUH 0 cpe3y BUTKOB pe3b0OBO mapbl OOAT —
raiika, 3TO JaeT IOJIHOE HCIIOJIb30BAaHME MPOYHOCTH OoaTa mpu padoTe Ha
pacTsKEHHeE.

Huszkue raikym WCIONB3yIOT B COEAUHEHHSX, BOCIPHHHMAIOIINX
HEOOJIbIINE PACTATMBAIOIINE HATPY3KH, @ TAKKE B COCAUHEHUSAX pabOTarOIIUX
Ha cpes.

IIpope3Hble IIECTUIpaHHbBIE TalKM NPHUMEHSIOT B  OTBETCTBEHHBIX
COEMHEHMSIX, pabOTaIOIIMX B YCIOBUAX BUOPALIMOHHBIX Harpy3ok. Ctomnopenue
UX Ha 00JITE€ OCYIIECTBISAETCA: IIIIMHTAMHU U MPOBOJIKOM.

B nexopaTuBHBIX LENSAX NPUMEHSIOT TIIyXUE IIECTUTPAHHBIE TalKu. | alikn
IIIyXyue U1 3alpEeCCOBKH HCIOIB3YIOT B Pa3bEMHBIX COCAUHEHUAX, TIE
MOHT@)XHBIC TOAXOABl K Taiike 3aTpyaHeHbl. Kpyriblie cdepudeckue raiku
OPUMEHSIOT U UCKIIOUEHMS M3TMOAIONIMX HArpy30K Ha OONT B COEIMHEHUH.
["aiiky — Gapailiek UCIONb3YIOT 1JIs1 OBICTPOPA3hEMHBIX COCTUHEHUM.

laiiku kpyrible ¢ BHYTpPEHHEH M Hapy>KHOM pe3bOoi cO LUIMIAMU Ha
TOpLE U MO MEPUMETPY WIMPOKO MPUMEHSIOT B COCIUHEHMSX, I/ie Tpedyercs
3HAYUTENIBHO YMEHBIIUTh MAacCy KOHCTPYKLUU.

JUis WCKIIOUYEHHUST CaMOOTBHUHUYMBAHUS pPE3bOOBBIX COCIMHEHUH NpU
AKCIUTyaTallii B OOJIBIIMHCTBE Cily4yaeB TpeOyercsa ux cronopeHue. OIHaKo
YTSDKEJIEHUE KOHCTPYKLMM, HEBBICOKas HAIEKHOCTb CTONOPEHHUs, OoJbLIas

TPYAOCMKOCTDb U3I'OTOBJICHUA U MOHTAKHO — C60p0‘IHBIX pa60T 110 BBIITIOJITHCHHIO

16



CTOTIOPEHHUs Pe3bOOBBIX Map OOYCIOBWIM CO3/IaHHWE W IIMPOKOE BHEIPEHUE BO
BCEX OTPACJISIX MAIIMHOCTPOEHUSI CAMOKOHTPSIIMXCS TaeK. OCHOBA CTONOPEHUs
CAMOKOHTPSIIIMMUCA TallkaMM — CO3JaHHWE TApPAHTUPOBAHHOTO HATAra W
yBEJIUYECHHE TPEHHUs B Pe3b00BOM mape 3a cyeT AedopMHUpOBaHUS PE3bOOBOI
YacTU TallKu WIM HCIOJIb30BaHUS Oe3pe3b00BBIX YNPYTUX BKIAJbIIeH. B
YCIIOBHSIX aBTOMATHU3MPOBAHHON COOPKH PE3bOOBBIX COCIMHECHUN MPUMEHSIOT

CaMOKOHTpSIINECS TalKu C maiibo, 3aBalbIIOBAHHOMN Ha OTIOPHBIN OYPTHUK.

a) lNaitka I'OCT 5915-70 0) [aiika-6apamex ['OCT 3032-76

Q@

r) Peim-raiika DIN 582

Te

n) Iaiika kopoHUaTast mpope3Has e) ['aiika xonmaukoBast 'OCT 11860-85
I'OCT 5918-73
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3) I'aiika kpyrnas co numuuem 'OCT 10657-

x) [aiika kBagpaTHas DIN562
80

Puc. 7. Buapl rack

I'aiika I'OCT 5915-70
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Henosmerue 3 v Ra 251/
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Puc.
Tabnuua
HomuHanbHbI#i 3 4 |5 6 8 10 |12 (14) | 16 (18) |20 |22
JMaMeTp pe3bObl
lar kpyna |05 {0,708 |1 125115 | 1,75 2,5
pe3b0BI, | BIH
P MEJIKUH | - - - - 1 1,25 15
Pasmep «mmon 55 |7 8 10 |13 |16 |18 21 24 27 30 34
KITIO9», S
Huamertp 59 | 7586 |109|14,2|17,6|19,9, | 228 | 26,2 |296 | 330|373
ONMCaHHOU
OKPY)KHOCTH €,
HE MeHee
HE 30 (4050 |60 |80 |10,0|12,0 | 14,0 |16,0 | 18,0 | 20,0
da MEHee
HE 3,45|46 |575|6,76|8,75|10,8| 13,0 | 151 | 17,3 | 194 | 21,6
Oonee
dw, ne menee 50 [63]72 |90 |11,7]145)/165 19,2 | 22,0 [ 248 |27,7 314
HE 0,4 0,5 0,6 0,8
hw MeHee
HE 0,15 0,2
Oomee
BbicoTa, M 24 [32]47 |52 |68 [84 108 [128 [148 [16/4 ]18,0]1938
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Iaiika koarmaukoBas 'OCT 11860-85
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Tabmuma
HomuHanbeHblIi 3 |4 |5 6 8 10 |12 (14) |16 | (18) | 20 | (22)
JIMaMeTp pe3bObl
Ilar kpynueiii | 05 (0,708 |1 |[125(15 | 175 25
pe3b0HL,
P MEJIKUN - - - - 1 1,25 15

Pasmep «mon xkmou», | 55 |7 |8 10 |13 |16 |18 21 24 |27 |30 |34
S

Huamerp ormucannout | 6,0 | 7,7 ( 8,8 | 11,1 | 14,4|17,8| 20,0 | 23,4 | 26,7| 30,1 | 33,5| 37,7
OKPYKHOCTH €,

HE MeHee
H, npen. oTk1. 751801100 12,0 15,0(18,0| 22,0 | 25,0 | 28,0| 32,0| 34,0| 39,0
mo h 14
M, TIpe. OTKIIL. 24132140 |50 |65 (80 |(10,0 | 11,0 | 13,0| 15,0| 16,0| 18,0
no h 14
D1, npen. otk 50(65|75 (95 |125|15,0|17,0 | 20,0 | 23,0| 26,0| 28,0| 33,0
mo h 14
He 6onee | 3,4 |46 |5,75|6,75|8,75|10,8| 13,0 | 15,1 | 17,3|194|21,6| 23,8
5
da He menee | 3 4 5 6 8 10 | 12 14 16 |18 |20 |22
R 25132137 |47 |62 |75 |85 10,0 | 11,5( 13,0| 14,0| 16,5
|, mpen. orkn. mo js15 | 50 | 55175 (80 |11 |13 |16 18 21 |25 |26 |29
11 He menee 2 3 3,8 4 6 7 9 11 13 14 16 18
dw e menee 501(58|68 |83 |11,3|14,3|16,2 | 19,2 | 22,2| 25,3|28,2| 31,4
W, He MeHee 2,0 3,0 4,0 5,0
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Tabnuma
HomuHanbHbIH 4 5 6 8| 10 12| (14) 16| (18) 20| (22)
JIUaMeTp pe3bObl
Iar| xpymssii| 0,7 0,8 1] 1,25] 15| 1,75 2 2,5
pe3b0BbI, MEJKUI - - - 1 1,25 1,5
P
Pasmep «mox ximou», | 7 8 10| 13| 16 18 21 241 27| 30| 34
S
Huamerp onucannoui | 7,7| 8,8 11,1| 14,4| 17,8| 20,0| 23,4| 26,7| 30,1| 33,5| 37,7
OKPY)KHOCTH €,
HE MeHee
H1, mpen. otkn.| 5,5 7 9| 12| 14 16 18 20 22 25 28
no h 14
m1, npen. otk | 2,7 3,5| 45 6 7 8 9 10 11| 12,5 14
mo h 14 5
He bonee| 4,6| 5,75| 6,75| 8,75| 10,8| 13,0| 15,1| 17,3| 19,4| 21,6| 23,8
da| wHe meHee 4 5 6 8| 10 12 14 16 18 20 22
R1 8| 10 12| 15| 20 25 28 30 32 35 35
12, ne menee| 4,4| 5,2 71 95| 11| 13,5 15 17 19 21 22
13, HE Menee 3| 38 4 6 7 9 11 13 14 16 18
dw ne menee| 6,3| 7,2 9,0 11,7| 146| 16,6| 19,6| 22,5| 25,3| 28,2| 31,7
W, HE MEHEE 1 15 2 25 3
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I'ajika koponuaTasi npope3nasi FOCT 5918-73
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Tabauma
HomunansHbIi 4 |5 |6 8 10 |12 (14) |16 | (18)|20 |22 |24
JraMeTp pesnosr, d
IIar KpPYIHBIH 07/08]|1 125115 | 1,75 2 2,5 3
pe3bOBl, | MenKui - - - 1 1,25 15 2
P
Pazmep «mon kmou», S |7 |8 |10 |13 |16 |18 21 24 |27 |30 [34 |36
Bricora, h 50(6,7|77 |98 |12,4|158 | 17,8 | 20,8| 22.4|24,0| 27,8| 29,5

Huametp onucaHHOI 75(1861]109|14,2| 176|199 | 22,8 | 26,2| 39,6 | 33,0| 37,3| 39,6
OKPYKHOCTH €,
HE MeHee

PaccrosiHue ot
OTIOPHOM MOBEPXHOCTH

U 10 OCHOBAaHUS 324,752 |68 |84 |108 |128 |14,8|16,4|18,0| 19,8| 21,5
npopesu, f

U KOPOHKH, M

dw, ne menee 6,317,290 |11,7/146(16,6 | 19,6 | 22,5| 25,3 | 27,7 | 31,7| 33,2

[uametp | HE MeHee 4 |5 |6 8 10 |12 14 16 [18 |20 |22 |24
dackn He Oonee 46|5,7|6,75|8,75|10,8| 13,0 | 151 | 17,3|19,4| 21,6| 23,8| 25,9

5
JnameTp KOpOHKH - - - - - 16 19 | 22| 25| 28 | 32| 34
Yucno npopeseit 6
luprHa npopesu 12[14] 20] 25] 28] 35 | 45 | 55
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laiika-6apamex 'OCT 3032-76
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Ta0nuna

HomunaneHbIit muamerp| 3 |4 |5 |6 |8 10 |12 | (14)| 16 |(18)| 20 |24
pe3b0bl, d
IIar pe3n0sl, KPYITHBIN 0510708 |1.0|125/15]|1.75|20 2.5 3
P MEJIKHH - - - - 1.0 | 1.25 1.5 2
D 7 |8 |10 |12 |15 |18 |22 |26 |30 |32 |34 |45
D1 6 |7 [8 |10 |13 |15 |19 |22 |26 |28 |30 |38
L 20 |24 |28 |32 |40 |48 |55 |60 |70 |75 |85 |100
H 8 |10 |12 |14 |18 |22 |26 [30 |32 |34 |38 |48
h js15 3 |4 |5 |6 |8 10 |12 |14 16 20
b 1215120 |25|30 [34]40 |50 6.0 7.0 19.0
bl 15[20]25|30|34 [40]50 |60 |70 8.0 |11.0
d1 H16 - 40/145]|50(6.0 | 70(85 |9.0 |10.0]/11.0/11.5]15.0
R 30/40]|45(50]6.0 |70|85 [9.0 |10.0/11.0{115] 150
r, He Oosee 15[20]25(30/40 [45|50 |60 70 (80 |90 |110
rl, ue meHee - 1,0 15 25
Ilaii0a

[Ipu mnpumeHeHHH pPe3bOOBOTO COENWHEHHUS TPAKTHUYECKU BCET/A
UCIIOJIB3YIOT JIeTajlb, HE UMEIONIYIO pe3b0y. DTO pa3HOro Bua maiosl (puc. 8).

[lo nHazHaueHuto U ¢GopMe MANHOBI JENATCS Ha CIEQYIOIUE THUIIBL:
oobrunbie -['OCT 11371-78, npyxunnsie (rpoep) 'OCT 6402-70; cTonopHsie -
['OCT 13463-77, 13464-77, 11872-73, 13465-77; xoceie -'OCT 10906-78.
[[Tait0bl MOAKIAABIBAIOT TOJ TalKKH OOJTOB, BHHTOB I MNPEIOXPaHEHUS
MOBEPXHOCTH  JIeTalM OT CMATHSA, a Takke i1 TIPeJOTBpPAICHHS
CaMOOTBUHYMBAHUS Traek, 001TOB, BUHTOB. KpoMme Toro, mpumeHeHHe II1aiObI
CrocoOCTByeT 0ojiee  paBHOMEPHOMY  PAaCHpENeJICHUIO  JaBJICHHS  Ha

COCIUHACMBIC ACTAJIN.

—

a) 'OCT 11371-78 0) Ilpyxxunnas [OCT 6402-70
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B) OCT 11872-73

r) Kocast -I'OCT 10906-78.

) I'OCT 13463-77

e) TOCT 13464-77

Puc.8. Bue 11aiid

laii6a T'OCT 11371-78

HcnonHesue 7

HcnonHerue 2

JO°-45°

___/[7,25—0,5/ 0y

S

——— ————

!

Puc.
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Ta0nuna

Juametp pe3nOb di
KpenexHON Kmacc Tounoctn d2 S
JeTanu A C
3.0 3.2 3.4 6.0 0.5
4.0 4.3 4.5 8.0
5.0 5.3 5.5 9.0 1.0
6.0 6.4 6.6 11.0
8.0 8.4 9.0 15.0 1.6
10.0 10.5 11.0 18.0
12.0 13.0 13.5 20.0 2.0
14.0 15.0 155 24.0 2.5
16.0 17.0 17.5 28.0
18.0 19.0 20.0 30.0
20.0 21.0 22.0 34.0 3.0
22.0 23.0 24.0 37.0

Ilajioa npyxunnas FOCT 6402-70

70° min
Pl

p B

"

m = 075 max
hi=2s + 15%

HcnonHerue 7

Puc.
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70° min

h,= (25 + 2k] + 15%

cnosHerye 7

Tabnuia
Huamerp Tuns! maiid
pe3b0bI Jlerkue (JI) Hopmansusie | Tsoxenbie Oco60
OonTa, d (H) (T) TSDKEJIbIC
BUHTA, (0OT)
HIITHIBKH b s b=s b=s b=s
3 3,1 1,0 0,8 0,8 1,0
4 4,1 1,2 0,8 10 14
5 51 1,2 1,0 1,2 1,6 -
6 6,1 1,6 1,2 14 2,0
7 7,2 2,0 1,6 2,0 -
8 8,2 2,0 1,6 2,0 2,5
10 10,2 2,5 2,0 2,5 3,0 3,5
12 12,2 3,5 2,5 3,0 3,5 4,0
14 14,2 4,0 3,0 3,2 4,0 4,5
16 16,3 4,5 3,2 35 4,5 5,0
18 18,3 5,0 3,5 4,0 5,0 55
20 20,5 55 4,0 4,5 55 6,0
22 22,5 6,0 4,5 5,0 6,0 7,0
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I'paduyeckas padora 1 «Coegunenne 60JTOM»

N300pakeHne COENMHEHUsI COCTOMT W3 U300paxkeHuUd OonTa, Traiiku,
1ai0bl ¥ YacTe COeIMHIEMBIX JIeTallel (KPBILIKU U KOpITyca).

Paborta BmimonHseTrcs Ha Qopmare A3 YEpTEKHOrO JHUCTa COIIACHO
yKa3aHHBIM BapuaHTaMm (Tab.4) gepTexx coequHEHUs AeTaieid 00ITOM.

1) KoHCTpyKTHMBHOE IO OTHOCHUTENIbHBIM MapaMeTpaM B  Tpex
n300pakeHusIX: GPOHTATBHBIN pa3pe3, BUJ CBEpXY, BH] clieBa (pHc.7).

2) VopomieHHO€ 1O  KOHCTPYKTUBHBIM  IMapamMeTrpam B JIBYX
n300paxkeHUsIX: (PPOHTAIBHBIN pa3pes, Bu cBepxy (puc.10)

3) YcnoBHoe n3oopaxkenue (puc.11)

4) YcnoBHOE 0003HAYCHHE.

HUtor paboThl, BBIMIOJIHEGHHBIH Ha YEPTSIKHOM JIHCTE C YCIOBHBIM
obo3HaueHueM (puc.11).

Tabmuma4
Ne Hapy:xubiii Toammuua Toammuua
BapUaHTAa AUAMETP COeIMHSIEMBIX JIeTaJIel npokjaaku | Macmra6
pe3b0bI Kpbimka Kopnyc
(d) H: H> Sn
1. M24 20 50 5 1:1
2. M8x1 5 12 1 4:1
3. M12 10 25 2 2:1
4, M27x2 20 50 5 1:1
5. M48x3 40 100 8 1:2
6. M22 20 50 4 1:1
7. M30x2 25 50 4 1:1
8. M14x1,5 10 25 2 2:1
9. M42 40 100 8 1:2
10. M36x3 30 80 6 1:2
11. M20x1,5 20 50 5 1:1
12. M12x1,25 10 25 2 2:1
13. M22x1,5 20 50 5 1:1
14, M6 5 12 1 4:1
15. M14 10 25 2 2:1
16. M42x3 40 100 8 1:2
17. M18 20 50 5 1:1
18. M16 20 50 5 1:1
19. M48 40 100 8 1:2
20. M10x1,25 10 25 2 2:1
21. M18x1,5 20 50 5 1:1
22. M5 5 12 1 4:1
23. M20 20 50 5 1:1
24. M27 20 50 5 1:1
25. M24x2 20 50 5 1:1
26. M10 10 25 2 2:1
27. M4 4 10 1 5:1
28. M30 20 50 5 1:1
29. MS8 10 25 2 2:1
30. M48x2 40 100 8 1:2
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d - HapyXHBII AAMETpP pe3bObI;

Do— nuamerp otBepcrus;

Dp - BHyTpeHHUH AUaMeTp pe3bOBbl;

Hs — BeIcoTa rosoBku 6osra (0,7d);

H: — BeicoTa raiiku (0,8d);

K — BbIcOTa BRICTYHArOIICH HaJ| raiikoi gactu 6osra (0.3d);
Hu — Tonmmunza maiiosr (0,15d);

Duw — nuametp maiiosr (2,2d);

D., Ds — nuameTp ommMCcaHHON OKpPY>KHOCTH JIJIsi TAKK U TOJIOBKU 00T
(2d);

lo— mmHa pe3nObl Ha Ooite (2d+2P), re P - mar pe3sosr;

| — mmmHa 6oirTa;

H1, H2 — TonmmuHa coequHsIeMbIX eTaei (110 3a/1aHuio);
Sn — ronmHA MPOKITAIKK

C — paBeH mary pe3b0bl

I'magkast yacTe OoaTa qOJKHA OBITH He MeHee 0,5d.

IHocTpoenne ¢ackm Ha railke M roJioBKe 00JTa HA KOHCTPYKTHBHOM
H300paskeHun
JTanbl NOCTPOCHUSA:

1. Tloctpoenue ¢acku Ha TOJOBKE OONATA M HAa Trail HAuyMHAETCS C

TIOCTPOCHUSI TPEX BUIOB MPHU3MEI (pHC. 8).

2. IloctpoeHue BHHMCAaHHOM OKPYKHOCTM Ha BHUIE CBepXy (paauyc
OKPYKHOCTH PaB€H MEPHEHIUKYIAPY, MPOXOAUIEMY U3 IEHTPAa NEpPEeCceUeHUs
ocell K OZIHOM M3 CTOPOH MHOTOYTOJIbHUKA).

3. [lonydennsie TOUkd 1’ u 2’ Ha BUAE CBEpPXY NEPEHOCUM Ha TJIaBHbBIN
Bug (17 27).

4. Ot Touek 1’ 2° crpoum yrisl o 30° 10 nepeceuenus ¢ pedpamu (puc.
9).

5. IIpoBoaum yepe3 3” u 4” TOUKH NEpeCeUEHUs] TOPU3OHTANIBHYIO JIMHUIO

H BCIACM 0 IICPCCCUCHUA C BUAOM CJICBA.
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6. 3atem ctpoum ayru (R1, R2, R3) ympormras moctpoeHue - 3aMeHsis
rUnepooIbl, Yepe3 TpU TOUYKH Ha Ka)XJOW T'paHu, OJTHOM JieXxallel Ha BepXHEM
OCHOBAHHUH MPU3MEBI M IByX Ha ero pedpax (puc. 10).

7. Ctpoum ayry R1 — paauyc ayru paBubii 1,5d. Baoas ocu Ha riaBHOM
BUJIE OT BEPXHETO OCHOBaHHUs OTKJIaJbIBaeM HeobOxoaumoe 3HaueHue. Ot Og
IIPOBOJUM JYTY JI0 IEPECEUEHUs ¢ peOpaMu.

8. Jlmg mOCTpoeHHsT Ha COCEAHMX TIpPaHIX HEOOXOAMMO IOCTPOUTH
BCIIOMOT'ATEJIbHYIO0 BEPTUKAIBHYIO JIMHHUIO, PABHOYIAJIEHHYIO OT JIBYX COCEIHUX
pedep ¥ rOPU30HTAILHYIO PABHO YAAJEHHYIO OT OCHOBAaHMN NpU3MbL. M3 TOUKH
Oz ctpoum nyry paBHyto O23”. Bropast Ayra CTpOUTCS aHAJIOTUYHO.

9. lyra Ha Buze cieBa cTpoutcs paguycom R3 — panuyc ayru paBHbri 1d.
[TIocTpoeHne HaYMHAETCS € POBEICHNS BEPTUKAJIBbHOMN JIMHUH, PABHOYIAJICHHOU
0T coceHuX pedep. OT NoJyuYeHHOM TOUKH OTKJIa/IbIBAEM 3HAUEHUE U IPOBOIUM

IyTY JI0 TIepeceueHus ¢ pedpamu.

r 4 R1 R y
22 = A

30 & I?] 4 ” 5”1 “\ 3:::

Uz X \
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Puc. 32-
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2.2. CoeqHeHH e NIMWILKOM

[Inuneka nOpencraBisser coOOMl  KpemexHoe  M3JeIMe B BUIE
WIMHIPUYECKOTO CTEP>KHA C pe3p0oil Ha 000MX KOHIAx. Ta 4acTh LINWIBKH,
KOTOpasi BBUHUMBAETCS, Ha3bIBAETCS IIOCAI0YHBIM KOHIIOM, a 4aCTh Ha KOTOPYIO
HAJICBAIOTCS MPUCOEIUHSIEMbIC JETaju, aiida U raiika, Ha3bIBae€TCS CTSKHBIM
KoHIIOM (puc. 12). JlaHHOE COEIMHEHWE WCIONB3YETCS UL CO3/IaHUs
COCIMHEHH C TIOMOLIBI0 TaeK (CTaHAApTHBIX, IUIOCKUX, YBEIMYECHHBIX),

MPY>KUHHBIX a0 100 pe3b00BBIX OTBEPCTHUH.

2

3

{7

M
2g°

A0CAT0YHEIL KOHEL

CIMAXHOU KOHEL

2A00KkaAS7 Hacimp

Puc. 12
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JIaHHBIA BHJ KpEIeKa HAaXOIUT IPUMEHEHHE B IPOMBILIJICHHOCTU H
CTPOUTENILCTBE, HUCIIOJIB3YETCS I HapalluBaHWs KPEIEKHBIX KOHCTPYKLUU,
MOHTa)ka Ta3olNpOBOJOB, BO3AYXOBOJAOB, BEHTWIALMOHHBIX CHCTEM U
ITOTOJIOYHBIX ITEPEKPBITHM.

[Inunbkn  CHENMAIbHOIO HA3HAYEHUS [PUMEHSIOT JUII  MOHTaxa
onanyOKH, B JKEJIE3HOIOPOKHOM CTPOHUTENIBCTBE, MAIIMHOCTPOECHUU U MPOUYUX

00J1acTsIX, Ie Ha COSAMHEHUS ISUCTBYIOT BhICOKHME Harpy3ku (Tab:.5).

AR 43

UK R R BRI

\ ELEREERRAML)
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a) [lInuapka pe3pboBas DIN975 0) Ilmwipka ama  (IaHIEBBIX COCIUHEHUH C
Temmepatypoii cpezsi ot 0 10 650 °C

e - D S

B) lllnuiabka ¢ BBUHYMBAEMBIM KOHIOM | I) IlInuibKa aj1st AeTaneil ¢ riagKuMU OTBEPCTUAMU
1d TOCT 22032-76 xiacc Tounoctu B | TOCT 22042-76

Puc. Bunper mmmiex

[Imuneddsle COCMWHEHUS TPUMEHSIOTCS B TeX Ciydasx, Korja B
KOHCTPYKIIMU HET MECTa JIsl pa3MEIIeHUs TOJI0BOK 0O0JITOB JIMOO KOT/Ia OJIHA U3
COCIIMHAEMBIX JIeTajeil MMEEeT 3HAYMTENIbHYIO TOJIIMHY U HE IIesieco00pa3Ho
CBEPJIUTH TIIyOOKHE OTBEPCTHS JIsl yCTAHOBKU 00NTOB O0JbIION AuHbL. Kpome
HPKOHOMHH B TabapuTax MIMUAJICYHBIC COCTUHECHHSI 00IeTYal0T BEC KOHCTPYKIIUH.

B Takmx KOHCTpYKIMSX, KaK THAPABINYECKOE, IMPUCIIOCOOICHUE IS
3aTSDKKU TaeK Ha MIMUJIbKAaX TaeK ammapaToB BBHICOKOTO JIABJICHUS 3aTSATHBAIOT
MOCTENIEHHO, KPECTOOOpa3HO U TIIATENbHO CIEOIT 32 PaBHOMEPHOCTHIO
3aTSDKKU, KOHTPOJIUPYIOT 3a30PhI MEXAY TOPIEBBIMU TUIOCKOCTSIMH KPBIIIKH H
KOpIyca KOJIOHHBI. ['aliki Ha IMIMUJIbKaX 3aTATHBAIOT B TPHU-YETHIPE MIpUEMa, TIPH
TOM CITyCTS JIBa dYaca IIOCJ€ 3aTsHDKKH WX JIOMOJHHUTEIBHO IOATSATHBALOT.
Bennuuna 3a3opa Mexay TOpamMu KpbIKKA U (JaHIa, a TakKe JOMyCKaeMble

OTKJIOHEHUS YKa3bIBAIOTCS B pa0OUYUX UepTeKaX.
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CoemviHeHHsT TINWIBKOM 1 OTIENBHBIE €M0 3JIEMEHTbI MOTYT ObITh BbIYEPUYEHBI 10
pazmepam, B3STHIM U3 COOTBETCTBYIOLIMX CTAHIAPTOB, JIMOO IO YCIIOBHBIM COOTHOILICHHSIM.

Konctpykimist u pasmepsl mmmwiek  permiamentvipoBadsl [OCT 22032-76.. . IT'OCT
22043-76. JlHa rocaioqHoro KOHIIA IIMMIBKK 3aBUCHT OT MaTepraia ICTATH, B KOTOPYEO OHA
BBUHUMBACTCL.

PaccMotprm HapesaHve pe3bObl B IITyXUX OTBEPCTHSIX I IIMWJIEK. TexHomormieckas
TIOCTIEIOBATENIHHOCTh TAKOBA: BHAYAle BBICBEPIIMBAIOT THE3MO, Ky/la B JATBHEHIIEM OyrieT
3aBepHyTa IMIBKA WIM BUHT. JlpaMeTp cBepsia JIOJDKEH ObITh BbIOpaH W3 TaOJMIIBI
pexomeryembIx craHnapToB ['OCT 9150-81. B yueOHbIX 1eMsIX pacCuMThHIBAIOT TI0 (hopMysie
d1=0,85d, cormacHo rpe/icraricHHOMY pHC. 13.

d7 M
"V I \W/ '
| | :
. i

vg°

x5’

2

Puc. 13

3aBUCHMOCTb JUTHHBI 1T0CaI09HOr0 KoHIa mmibku(l;) oT MaTepuana Ta6nuua 6

I'OCT O6nacTh NpUMEHEHUs

l1 | Kmacc Kitace
TOYHOCTH | TOYHOCTH
B A

d | 22032-76 | 22033-76 | JIns pe3pOOBBIX OTBEPCTHH B CTANbHBIX, OPOH30BBIX H
JATYHHBIX JETAISIX M THTAHOBBIX CIUTABOB

1,25d| 22034-76 | 22035-76 | JIns pe3bOOBBIX OTBEPCTHH B JETAalsX CEPOr0 W KOBKOTO

1,6d | 22036-76 | 22037-76 | uyryHa. JlomyckaeTcss MPUMEHSTh B CTAIBHBIX U OPOH30BBIX
JeTaJsIX

2d | 22038-76| 22039-76 | Jlns pe3bOOBBIX OTBEPCTHl B JETalsAX JIETKHX CIUIABOB.

2,5d | 22040-76 | 22041-76 | JomyckaeTcsi IPUMEHSTh B CTAJIbHBIX JETAJSX

22042-76 | 22043-76 | llImuiapku ¢ IBYMsI ONMHAKOBBIMH IO JUIMHE PE3HOOBBIMHU
KOHIIAMH JJIs1 IeTaJIeH C TTIaIKUMU OTBEPCTUSIMU

9066-75 [nmneka s GraHIEeBbIX COSTUHEHUN
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I'padpuueckas padora 2 «CoequHeHNE MITHIBKOM
Bomonssiercst Ha opmare A4 B 3NEKTPOHHOM BUJIE, COIVIACHO YKAa3aHHBIM BapUaHTaM

(TalI. 7) "epTek COSIMHCHIS JISTATICH IIMTBKOM B KOMITHIOTEpHOM mporpavme «Kommac 3d
LT V1Ll».

1) VmpouieHHOe TIO KOHCIPYKIMBHBIM TapamMeTpaM B JIByX H300paKCHHUSX:

(pOHTATBHBII paspes, BUII CBEPXY.
2) YcroBHOE M300pOKEHHE.
3) Pa3mepb1 1 HoMepa NOZULIYIA.

4) Crierdmrarst Ha Jicte (A4) — OTIeIBHBIM (QaiATIoM.

[Ipumep ucnonHenust padbotsl puc. 13, 14

Tabmuma 7
No Bapnanta | HapyxHblit Marepuan Tonumna Tonumna Macmtab
TaMeTp Koprmyca KPBIIIKHA POKJIAJKI
pe3bObI
1 MS8x1 Cranb 5 1 4:1
2 M48 AOMUHUIN 60 12 1:4
3 M27x2 UyryH 20 5 1:1
4 M14x1,5 bponsa 10 2 2:1
5 M22 JlaTtyHp 20 5 1:1
6 M6 Cranb 5 1 4:1
7 M12 AnroMuHu 20 5 1:1
8 M24 Uyryn 20 5 1:1
9 Ml16x1,5 Bpon3sa 10 2 2:1
10 M42 JlaTynp 40 8 1:2
11 M18x2 Cranb 20 5 1:1
12 M12x1,25 AmomMuHUN 20 5 1:1
13 M6 Yyryn 5 1 4:1
14 M48x3 JlaTynp 40 8 1:2
15 M24x2 bponsa 20 5 1:1
16 M16 Yyryn 20 5 1:1
17 M20 Cranp 20 5 1:1
18 M36x2 Bpon3za 40 8 1:2
19 M27 AntoMUHUI 40 8 1:2
20 M30 JlaTyHb 40 8 1:2
21 M48 Cranb 40 8 1:2
22 M10x1,25 Yyryn 10 2 2:1
23 M42x3 Bbponsza 40 8 1:2
24 M6 AntoMUHUI 10 2 2:1
25 M10 JlatyHp 10 2 2:1
26 M24 Cranp 20 5 1:1
27 M48x3 Yyryn 40 8 1:2
28 M12x1,25 bponsa 10 2 2:1
29 M10x1,25 AmomuHui 20 5 1:1
30 M30x1,5 UyryH 40 8 1:1
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MBI  paccMOTpeNM JiBa BHJA KOHCTPYKTHBHBIX CXE€M pPe3b0OBBIX
COEIMHECHUM, KOTOPHIE BBITIISIAT CICAYIOIMMM 00pa3oM: COCTUHEHHE OOITOM U
FaKoOW, COCIMHEHHWE IINWIBKOM ¢ TalKOM, TEXHOJIOTHYECKHM IPOLECC
MOCJIEAHErO COCIMHEHUS MTOAXO0UT U JIsl BUHTOBOrO. BUHT UCIHONIB3yeTCs B TEX
Clydasix, KOrja B OJIHOM W3 COCAMHAEMBIX JETAJI€il HEBO3MOXHO CHEIaTh
CKBO3HOE OTBEPCTHE.

Bce »5T0 nmaer BO3MOXHOCTH TNPUMEHUTH BHUHTBI JJI1 Pa3IUYHBIX
KOHCTPYKTUBHBIX OCOOCHHOCTEH B COCAMHSAEMBIX [I€TANIAX, HaNpuMep B
KOHCTPYKTOPCKOM JTOKYMEHTAlluM Ha BEHTWJIb, TJI€ BUHT HCIIOIB3YETCS ISt
KpPEIUICHUSI MAaXOBUKA K IIMUHJCIIO WIM KJalaHa ¢ YIUIOTHUTEIBHBIM KOJIBIIOM.
BuHT BBUHYMBaeTCS B IINHUHJECIb, @ B MaXOBUK OH BXOJUT C 3a30pOM H
MPUKUMACTCS  TJIOCKOCTbIO  TOJIOBKM, TIPM  3aBUHUYMBAHUU  CTSATUBAECT
COEIMHSIEMBIC JICTAIH.

BunT oTtnuyaercs ot 60iTa T€M, YTO HE MUMEET IIECTUTPAHHOU TOJIOBKH.
["o10BKM BUHTOB OBIBAIOT pazinuHON KoHuUrypamuu u Beioupatorcs mo 'OCTy
(ta6s1.8). C nmmmaapudeckoir rosokoi mo 'OCT 1491-80, ¢ moaykpyrioit
ronoBkoii mo I'OCT 17473-80 m ¢ motaiiHoit ['OCT 17475-80. HaumbGonee
pPacCIPOCTPAHEH BHUHT C MOJIYKPYIJIOW TOJIOBKOM. 1'0JOBKa BMHTAa MMEET LUIMII.
CranpapTHas JJIMHA BUHTA BbhIOMpaeTcs u3 psaa: 2, 2,5, 3, 3,5, 4,5, 7, 8, 9, 10,
11, 12, 13, 14, 16, 18, 20, 22, 25, 28, 30, 32, 35, 40, 42, 45, 48, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, 100, 110, 120. CoenuHeH e BUHTOM HE MPUMEHSCTCS B
Harpy>KeHHbIX KOHCTPYKIIMSIX, TaK KaK CHUJIOBas 3aTsKKa BUHTAa HEBO3MOKHA.
[TosToMy B TakMX ClydasiX MPUMEHSIOT OOJTOBOE WU IIMUJICYHOE COSTUHECHHUE.

B TexHuke mpuUMEHSIOTCS pa3iMYHbIC BUbI BUHTOB. Bce BUHTHI JeisATCS
Ha KPEMeXHbIE U YCTAHOBOYHBIE.

CoenuHeHNE BUHTOM BKJIIOUAECT COCAUHSICMEBIN JETAIM M BUHT C IIAHOO.
B coeguHeHusX BHUHTaMU C IIOJYyNOTAaWHOW M NOTAaMHOW TOJOBKAaMHU W
YCTaHOBOYHBIMU BUHTaMU 1aii0y HE CTaBST.

Y omHOW U3 COEMMHSIEMBIX JIeTalleld TOHKHO OBITh THE3/I0 C Pe3bOOM MJis
BBMHUYMBaHMS BUHTa. DopMa U pa3mepsl THE3/a Il BUHTA TaKWE XKe, KaK U JJIs
MIMWIBKK, T.€. TJIIyOMHA THE3[a 3aBUCUT OT pa3Mepa pe3pObl Ha BUHTE H

Marcpuaia ACTalin, B KOTOPYIO BBUHYHUBACTCA. B ,ZIPYFOI\/'I ACTaJIN BBINOJIIHACTCA
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IIaKoe CKBO3HOE oTBepcTHe nuamerpoM Oo = (1,05-1,1)d. Ecim mpumensiercs
BUHT C MOTAaWHOW WJIM MOJYNOTAWHOW TOJOBKOM, TO COOTBETCTBYIOIIAs CTOPOHA
OTBEPCTHSI IeTalu AODKHA ObITh pa33eHKOBaHA M0 TOJIOBKY BUHTA.

B BHUHTOBOM coequMHEHUU TpaHHIla Pe3bObl HA CTEPKHE BUHTA JOJIKHA

HaxXO0AUTbCA BHYTPH I'NIaAKOIr0 OTBCPCTHUA.

a) BuHT HeBbIMamarOMMii ¢ MMIMHAPUIECKOH | 0) BUHT HEBBINAAaIOMIHIA C TOTIOBKOW MO
rosioBkoit u cpepori 'OCT10337-80 mecturpannbii kirod '[OCT10338-80

B) BunTt ¢ nonykpyrnoi ronoskoit '[OCT r) Bunr ¢ noraiinoii ronoskoit 'OCT
17473-80 17475-80

1) BUHT ¢ nunMHApHUYecKoil roJ0BKOM €) BUHT ¢ BHyTpEeHHUM IIECTUTPAHHUKOM
I'OCT 1491-80 I'OCT 11738-84
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) BUHT caMoHape3aromuiics ¢ moTaiHoi 3) Bunr ¢ nonymnoTaitHo# roioBkoi
roJioBKoi Jiyist Mmetaiuia u mactmaccesl [OCT I'OCT17474-80
10619-80

M) BHHT yCTaHOBOUHBIH C KOHMYECKUM | K) BHUHT yCTaHOBOYHBI C KOHHYECKUM
KOHIIOM M HIECTUTPAHHBIM yTITyOJICHHEM KOHIIOM # npsMbiM 1muneMm ['OCT 1476-
I'OCT 8878-93 93

Puc. Buabl BUHTOB.

WNHorna B KauecTBe BUHTA UCHOJIB3YIOT OONT C HIECTUTPAHHON T'OJOBKOH
arameTpoM 110 20 M.

N3rorosieHne BHUHTOB — METH3HBIX W3JIEIUN Ui COCAUHEHUS U
¢ukcauuu neraneid B BUJE pe3bOOBOrO CTEPXHS, KOTOPHIM Ha OAHOM KOHIIE
COJICP’KUT TOJIOBKY (BUJ €€ ompeiesseT TUI MeTu3a) Ju00, IpU OTCYTCTBUU
TOJIOBKM, LIJIUI B TOPLE AJI 3aKpy4dMBaHUs B Ipouecce MoHTaxa. Hapsay c
OCHOBHBIM HA3HAYEHHWEM, BHUHTBl MOILYT HCIIOJb30BaThCA B  KayecTBE
HANPaBIISIONIEH AJIs BpAIlaTeIbHOTO JIMOO MPSMOJIMHEHHOTO IBUKEHUS JeTajei
KOHCTPYKLMH, CTAHOBUTHCS HEIIOCPEICTBEHHO OCBIO BPAIIAIOIINXCS JETaJeH, a
TaK>K€ BBIMOIHITH IPOYUE (PYHKIIHH.

braromapss HajgeKXHOCTH, IPOCTOTE U BBICOKOM CKOPOCTH YCTAHOBKH
BUHTBHI BOCTPEOOBaHbI MPAKTUYECKHM BO BCEX OTPAC/IAX IPOMBIIIJIEHHOCTU: OT
COOpPKM DJIEKTPOHHBIX YCTPOMCTB W HW3TOTOBJICHHS MeOEIH [0 YCTaHOBKU
onanyOKH MpH BO3BEACHMH MHOTOATaXKeK. be3yciaoBHO, N1 3TOro TpedyroTcs

Pa3JIMYIHBIC TUIIBI BUHTOB.
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Bunt npezacrasnser coOoi HMIMHIPUUECKUN CTEPKEHb C TOJOBKOW Ha
OJIHOM KOHIIE€ ¥ Pe3b0OM /i1 BBUHUMBAHUS B OJIHY U3 COCIUHIEMBIX AeTaneil Ha
JIpyroM. BUHTBI, NpUMEHSEMBbIE [JI1 HEMOJBH)XKHOIO COCAUHCHMS JIeTaleH,
Ha3bIBAIOTCS KPEMEKHBIMHU, NI (UKCUPOBAHUS OTHOCUTEIBLHOTO TOJIOKEHUS
nerajer — ycraHoBouHbIMU. [1o criocoOy 3aBUHUMBAHUS OHU Pa3lCNSIOTCS Ha
BUHTHI C TOJIOBKOW MOJ OTBEPTKY WU C TOJIOBKOM MOJ KJIOY. ['0JJOBKM BUHTOB
OBIBAIOT pa3MMYHON (OPMBI, KOTOpas YCTAaHABIMBAETCS COOTBETCTBYIOIIUM

CTaHIapTOM.

B 3aBHCHMOCTH OT Ha3HAYEHHUS] BBIACJIAIOT:

YcTranoBo4HBbIE (C BBICTYIIAMU WIH YIUIyOJEHUSIMU pa3HOM (opMbI Ha
KoHIax). HeoOxomumpl a8 B3auMHOM (UKCAlMM TOJOXKEHUS JeTaiiel
OTHOCUTEIBHO JpYyr Jpyra, IO3TOMYy M TMOJY4YWIM CBOE HAa3BaHHE.
VY cTaHOBOUHBIE BUHTBI HE UMEIOT rosioBKU. IInun pacnosiaraercst mpsiMo B TeJe
BuHTa. Harmpumep 1478-93, 8878-93, 1477-93, 1476-93.

Kpene:xubie (c ronoBkoil). Mcnonp3yloTcss A MOHTaXa pPa3beMHbIX
BUHTOBBIX COeAMHEHUN. 31enus MOryT UIMETh pa3Ho00pa3Hyto (popmy numna u
TOJIOBKH, YTO onpefensercs chepoil IpUMEHEHUSI.

HeBpinagaomme npuMeHsIOTCSI BO MHOTUX 00JIACTSAX MPOMBIIIIEHHOCTH.
OTIMYUTENHEHON OCOOEHHOCTBIO ABIISIETCS AMAMETP pe3bObl. B HeBbImamarommx
BUHTaX JUaMETp pe3bObl 3HAUUTEIBHO OOJIbIIIE JUAMETPa OCHOBHOTO CTEPIKHS.

CamoHnape3amouue - C pa3HbIM THIIOM I'OJIOBOK U 3a0CTPEHHBIM KOHIIOM.
Jljis MOHTaXxa ¢ UCIOJIb30BaHUE CAMOHAPE3aI0IIEero BUHTa, He TpeOyeTcs raiika
WIM JIpyroe pe3bO0oBoe coelrHeHHe. BUHT BKpy4YMBaeTCsl HEMOCPEACTBEHHO B
TEJIO U3JIEeNusl, MPOJEIbIBas B HEM OTBEPCTUE CAMOCTOSATEILHO, JIMO0 B 3apaHee
MOJIFOTOBJICHHOE OTBEPCTHE MEHBIIIEE [0 JUAMETPy UYeM pe3boa.

Haubonbiiee npuMeHeHrne UMEIOT CIIEAYIONINE T KPEeKHbIX BUHTOB!
'OCT 17473-80 (puc.15,Puc.16, 1a61.8 ), OCT 17474-80 (puc.17, 18, Ta6:11.9),
I'OCT 17475-80 (puc.19, 20, 1a6:1.10), 'OCT 1491-80 (puc.21, 22, Tabn.11)
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BunT ¢ moaykpyrJoii ronoskoii 'OCT 17473-80

o5’
A
Q N
|
S - - : : : o
A 3
" e
/ b
A /
Puc.15 KoncTpykTuBHOE H300pakeHue
A
Q \ 1 - - - - w
|
f.
A [
Puc. 16. Ynpouiennoe nzodpaxeHue
Tab6muma 8
HomuHanesHbIH 4 5 6 8 10 12 14 16
JTHaMETP
pe30bI d, MM
[ar pe3bdst P | kpynwbid | 0,7 0,8 1 1,25 15 1,75 2 2
MEJIKUHT 1 1,25 1,25 15 15
Junametp ronosku D 7,0 8,5 10,0 13,0 16,0 18,0 21.0 24,0
Bricora romosku K 2,8 3,5 4.2 5,6 7,0 8,0 9,5 11,0
Pamuyc chepsl \ 3,6 44 51 6,6 8,1 9,1 10,6 12,2
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R1
[Hupuna He 1,06 [1,26 |166 |206 |25 |3,06 3,06 |4,07
oIuma N MeHee

He 1,2 151 (191 |231 |281 |331 3,31 | 4,37

Ooiece
['myOuHa He 1,6 2,1 2,3 3,26 [3,76 [3,96 |4,26 |4,76
nutnna f MeHee

He 2,0 2,5 2,7 3,74 424 444 |474 |524

Ooitee
Panuyc mox ronoskoii R 0,35 |05 0,6 1,1 1,1 1,6 1,6 1,6
BunTt ¢ noaynoraiinoi rososkoii, 'OCT 17474-80

1,4
L‘xs/«_’?_ﬂ
b
{
Puc. 17. KoHcTpykTrBHOE H300pakeHne
f
R7
_\\
Rls| B .
K
f !
Puc. 18. Ynpouiennoe nzodpaxenue
Tabnmia 9

Howm. muamerp 4 5 6 8 10 12 14 16
pe3n0bI d, MM
[ar pe3p0br | kpynHbIii | 0,7 0,8 1 1,25 15 1,75 2 2
P MEIKUI 1 1,25 1,25 15 15
Junametp ronosku D 7,4 9,2 11,0 14,5 18,0 215 25,0 285
Bricora ronosku K 2,2 25 3,0 4.0 5,0 6,0 7,0 8,0
Bricora chepsr 1,0 1,25 1,5 2,0 2,5 3,0 3,5 4,0
Pamnyc chepst R1 8,0 9,4 12 15 19 225 26,0 300
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[Hupuna He 1,06 1,26 1,66 2,06 2,56 3,06 3,06 4,07
HUTHILA N MEHee
He 1,2 151 1,91 2,31 2,81 3,31 3,31 4,37
boiee
['mybuna He 1,6 2,0 2,4 3,2 4.0 4.8 5,6 6,4
nutana f MEHEE
He 1,9 2,3 2,8 3,7 45 54 6,3 7,2
Ooinee
Pannyc non romoskoi R | 0,35 0,5 0,6 1,1 1,1 1,6 1,6 1,6

Bunr ¢ noraiinoii roiaoskoii, 'OCT 17475-80

{

Puc. 19. KoHcTpyKTHBHOE M300pakeHne

jl.

{

Puc. 20. YpomierHoe nzo0pakeHue

Tabauma 10

HomunanbwHbIH 4 5 6 8 10 12 14 16
JTUaAMETP
pe3b0bI d, MM
[ar pe3p0sl P | kpynwbiid | 0,7 0,8 1 1,25 15 1,75 2 2

MEJIKUHT 1 1,25 1,25 15 15
Junamerp ronosku D 7,4 9,2 11,0 14,5 18,0 215 25,0 28,5
Bricora romosku K 2,0 2,5 3,0 4.0 5,0 6,0 7,0 8,0
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[Hupuna He 106 |[1,26 |166 |206 |[256 |3,06 |306 |4,07
HUTHILA N MEHee
He 1,2 151 (191 (2,31 |281 |331 |331 |4,37
boinee
['mybuna He 0,8 1,0 1,8 2,3 2,7 3,2 3,6 4,0
nutana f MEHEE
He 1,1 1,35 |23 2,8 3,2 3,8 4,2 4,6
Ooinee
Pannyc nox rosoBkoii R 0,35 0,5 0,6 1,1 1,1 1,6 1,6 1,6

BuHT ¢ nnauHapuyeckoii rojgoskoii, 'OCT 1491-80

R o5
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S - - - - - S
s
/,
b
K !
Puc. 21. KoHCTpyKTHBHOE H300pakeHne
f
Q - - - - - A
4 [
Puc. 22. YupouieHHnoe nzodpaxeHue
Tabmuma 11

HomuHanesHbIH 4 5 6 8 10 12 14 16
JTHaMETP
pe30bI d, MM
[ar pe3bdst P | kpynwbid | 0,7 0,8 1 1,25 15 1,75 2 2

MEJIKUHT 1 1,25 1,25 15 15
Jmamerp ronosku D 7,0 8,5 10,0 13,0 16,0 18,0 21,0 24,0
Bricora romosxu K 2,6 3,3 3,9 50 6,0 7,0 8,0 9,0
[upuna ‘ He 1,06 1,26 1,66 2,06 2,56 3,06 3,06 |4,07
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iia n MCHEC
He 1,2 151 (191 |231 |281 |331 |331 |[4,37
Ooiece
['myOuHa He 1,2 15 1,8 2,3 2,7 3,2 3,6 4,0
nunna f MeHee
He 1,6 2,0 2,3 2,8 3,2 3,8 4,2 4,6
boiece
Panuyc mox ronoskoii R 0,35 105 0,6 1,1 1,1 1,6 1,6 1,6

2.4. CoenuHeHusd aeraje MTUuPTOM

[ITrdToM HaA3BIBAIOT IUIUHAPUYCCKUN WM KOHMYECKUU CTEpKEHb,
IJIOTHO BCTAaBJSIEMBIA B OTBEPCTHE NIBYX COEAMHSIEMBIX HeTaiieil. [IpumeHsaroT
mTUGTH IS TOYHOTO B3aMMHOTO (DUKCUPOBAHMS AETalel W JUisl COCAUHEHUS
nerajei, mepeaarmux HeOOobIINe HAarpy3Kd. B 3aBUCHUMOCTH OT Ha3HA4YeHUS
MTUQTHI JEIAT HAa YCTAHOBOYHBIE U KpenekHbie (Tabi.12).

ITo dopme paznuyaroT HUIMHAPUYECKHE M KOHWYeckue mTH(THL. [lo
KOHCTPYKIIMU paboueil yacTu MTU(THI BBHITTOIHSIOT TJIAJJKUMHU U C HACEYCHHBIMU
WIX  BBIJIABJICHHBIMM  KaHaBKaMM, CO3/aBas  HAJACKHOC  COCAMHCHMHE,
npeaoxXpaHsroniee MTUGT OT BHITIAJICHUS B TIpoliecce paboThI.

[ITrdTH UCMOAB3YIOT C IEIBI0 TOYHOM B3aUMHOW (UKCAIlUU JACTane u
nepelayd  Harpy30K B MQJIOHArpy’>k€HHBIX COCIMHEHUSX arperaroB M
KOHCTPYKIIMH. YCTaHOBKa KpEIexka OCYIIECTBISIETCS B MPEABAPUTEIBHO
PACCBEpJICHHBIE OTBEPCTUSA COEAUHSEMBIX BJIEMEHTOB. J[aHHOE COEAUHEHUE
SBJISIETCS Pa3beMHBIM, OOECIeurBasi MPOCTOM JOCTYN K OTICIbHBIM YacTsIM
o01rero MexaHu3Ma. Y CTaHaBJIUBAThCS U3EIUS MOTYT B OCEBOM, PaJIMAIBHOM U

TaHT'€HIMAJIbHOM HalpaBJICHUAX.
Tabnuua 12

prm—

[Tt numuHapUyYecKuil He3aKaaeHHbIN [tudt xoHUYECKUH ¢ BHYTpEHHEH pe3nOoit
I'OCT 3128-70 HezakaneHHbld 'OCT 9465-79

el e———

[tupt konmveckuit c¢ pe3pOoBoil mandoit | ITudt UUAMHAPUYECKUH NPYKUHHBIM 1O
HE3aKaJICHHBIN I'OCT 14429-93
I'OCT 9465-79
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‘ Puc.

Humuaapuyeckue MTUPTH yAESPKUBAIOTCS B OTBEPCTHUSAX 3@ CUET HATSATa
WM Ccuibl TpeHus. s npeaynpekIeHUs BbINAJAHUS LWIMHAPUYECKUE
WTUPTH  JAODKHBI HM3TOTABIMBATHCS € OONBIIOW TOYHOCTBIO W BBICOKOU
YUCTOTON MOBEPXHOCTU. OTBEPCTUS TOJI KPENEeKHbIE ITU(DTHI B COSTUHSIEMbIX
JeTaJsIX CBEPISAT COBMECTHO, ISl YETO JIETAIM BPEMEHHO CKPEIUISIOT (puc. 23).

[Ipyn MHOTOKpaTHOM paz0opke U cOOpPKE HAPYIIAETCS XapaKTep MOCATKH U
COOTBETCTBEHHO TOYHOCTh coeluHEeHUdA. lIpemoxpaHeHrne HUIMHAPUYECKUX
MTU(PTOB OT BBHIIAACHUS OCYLIECTBISIIOTKEPHEHHMEM KOHILIOB  IITU(TA,
pa3BaibIIOBKOM  KpaeB  mTU(Ta WM  CHEUUATIBHBIMH  MPYXUHSIIUIMU
IPEJOXPAHUTEIBHBIMA  CTAHJAPTHBIMU  KOJIBIIAMHU, HW3TOTABIMBAEMBIMU U3

TIPOBOJIKH (pHC. 24).

Puc.23

Jlnis ynemeBneHrs COeIUHEHUS] PUMEHSIOT HAaCeUEHHBIE U MPYKUHHBIC
TpyOuaTeie mTu(dTH. Haceuennnle mTHUGTH HE TPEeOYIOT TOYHON 00pabOTKH
OTBEPCTHH U OTJIMYAIOTCS MOBBIIIEHHON MPOYHOCTHIO CHEIUICHUS C MaTepraIoM
JeTand, HO MeHee TouHO (GUKCHPYIOT pAetanu. [IpyxkuHHBIE TpyOUaTHIe
paspe3Hbie MTUPTH 00eCTIEYNBAIOT MPOYHOE COSAMHEHUE JeTalleH, MOy CKaloT
MOBTOpPHBIE COOPKM M HE TPeOYIOT BBICOKOM TOYHOCTH OOpPAaOOTKH OTBEPCTHUH.
Juametp otBepctust mis takoro mtudTta Ha 15-20 % MeHbIe Hapy)KHOTO
araMeTpa mrudTa.

Konnueckune mtudrtel. Onaronmapss konycHoctu 1:50, obGecneunBaroT

CaMOTOPMOXKXCHHC IIpHU ,IIGﬁCTBPIPI Ha HHX IIOIIECPCUYHBIX CHII. Onu AOITYyCKaroT
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MHOT'OKPATHOC HCIIOJIb30BAHHUC, IIpU COXPAHCHHM TOYHOCTH B3aHMMHOTIO

PACIIOJIOKEHUS COCTUHSIEMBIX JECTAJICH.

Wmugpm

. ”

)

Bmynka
Puc.24

N3rotoBneHre KOHUYECKUMX IITHPTOB M OTBEPCTHM MOJA HUX OoJee
CIIOHO 1O CpPAaBHEHHMIO C UMIMHApUYecKUMHU mTudTamu. [ns obecrneueHus
yAajJeHus WTU(Ta OTBEPCTHE JeNaloT CKBO3HBIM. [l mpempoxpaHeHUs oOT
BBITIQZICHUSI KOHMYECKOTO ITU(Ta TPUMEHSIOT MTUPTHI C pe3bOor, C
pacceueHreM Ha KOHIIE (pa3BOAHBIC), MPY>KUHHBIE KOJIbIIA.

[tudTel n3roraBnuBaroT U3 cranei 45, A12, V8. Ilpu ocoObIX ycnoBUsAxX

pa6OTBI MOT'YT U3TOTABJIMBATLCS U3 APYTUX MaTCpPpHUAJIOB.

2.5. lllmoHoYHOE COeTMHEHUE

[IImoHOYHBIE COSAMHEHUS CITy)KaT JUIA Tepeadd Bpalaromero MOMEHTa
OT BaJla K CTyNHIle HACAXCHHOW Ha Hero jetanu (MyQThl, IKUBA U JIP.) WU
HA000pOT — OT cTynwIlbl K Baiy. IIMOHOUYHBIE COCTMHEHHS OCYIIECTBISIOT C
MOMOIIIBIO BCIIOMOTATENBHBIX JIeTaliel — IINMOHOK, YCTaHABIMBAEMbIX B Ia3ax

MEXy BaJoOM M cTymnuieit (puc. 25).
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(UnoHOYHU

Ponuk

na3 : AL

Wnowka  Cmynuua
e,

WnoHoYHHU ’
n N\

03 g
Ban / -~

oun_~

Puc. 25

JIOCTOMHCTBAMM  IIIIOHOYHBIX  COCAWMHEHUN  SBIIIFOTCA  IIPOCTOTA,
Ha/Ie)KHOCTh KOHCTPYKIIMHU, YI00CTBO COOPKHU U pa30OpKH.

Henoctarku MIMOHOYHBIX COEAMHEHUWM: OciabjieHWe Bajla M CTYIHIIBI
IIMOHOYHBIMM ~ TIa3aMH, HEYCTOMYMBOCTH IIOJIOKEHUS IIIIOHKA B Ma3ax
(BBIBOpauMBaHUE IIMOHKH) M TPYIHOCTh OOECIEUeHHUs B3aUMO3aMEHSEMOCTH,
NOBBILICHHbIE TPEOOBAaHUS K TOYHOCTH H3TOTOBJIEHUS, OTCYTCTBUE (PUKCALUU
JIETAJIEN B OCEBOM HAIIPABJICHUH.

B  npubopocTpoeHMH  NPUMEHAIOT B OCHOBHOM  COEAMHEHUS
NPU3MATUYECKHE, CETMEHTHbIE W LWJIMHAPUYECKHME IIMOHKM (Tabm. 13).
KJIMHOBBIE IIITOHKK B TOYHBIX MEXaHU3MAaX HE PUMEHSIOT.

KoncTpykuus u ¢Qopma MIMOHKM CBA3aHBI C TEXHOJOTHUYHOCTHIO
U3rOTOBJIEHMS Ma30B moj mnoHKy. [1a3el Ha Bajmax ¢pesepyroT, a B CTynulax
POPE3AIOT NPOTAKKAMH.

[IImoHk®n  MOTyT  THpPUMEHATh B KAuyeCTBE  HaIPaBJISIOLIUX,
00eCcreunBaOIIMX JIETKOE MepeMEeILeHUE IeTalel BJI0JIb Baja.

Harpy3ky y HINOHOK BOCHPUHHMMAIOT OOKOBBIE MOBEPXHOCTH, KOTOPbHIE
CONpATAIOTCS C Ia3aMu IO COOTBETCTBYIOLIMM IocaakaM. lIpu3maTuueckyro
HITTOHKY C BaJIOM OOBIYHO COEIMHSIIOT 10 MEePEX0HON MOCaIKe, a CO CTyIUIeH —
0 MOCAJKE C 3a30POM. DTO MPEMATCTBYET NEPEMEIICHHUIO IIIIOHKHU BJOJIb BaJla U
KOMIIEHCHPYET C MOMOIIBIO 3a30pa HETOUHOCTH pa3MepoB, (POPMBI U B3aUMHOTO
pacmojoxeHus: 1ma3oB. Takod  XapakTep  COEIMHEHHUss  00ecreynuBaeT
JIOCTAaTOYHYI0 TOYHOCTh LIEHTPUPOBAHMS Bajla W CTynulbl. B paguansHOM

HaIpaBJIeHUM MpeycMaTpUBAETCS 3a30p.
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[Ipu3maTnyecKkue IMOHKH HUMEIOT MPSMOYTOJIbHOE CEYEHUE, OHH MOTYT
OBITh C OKPYTJEHHBIMU, IUIOCKUMU W CMEIIAaHHBIMU Topiiamu. Ha Baiy
IITIOHOYHBINA Ta3 BBIMOJHSIIOT r1yOouHoi 0,6 OT ee BBICOTHI, I1a3 BO BTYJIKE Ha
JUTMHY BCEH CTYIUIIBI.

['abaputHbie pasmepsl BoimodHsoTess 1o ['OCT u BolOupatoTcs B
3aBHCHUMOCTH OT auameTpa Baia. CTaHAapTHBIE pa3Mepbl MIMOHOK MOI00paHbI
Tak, 4YTO TMPOYHOCTh Ha CIABUT oOOecrneunBaeTcs ¢ U30BITKOM, U TMIpH
HEO0OXOMMOCTH IIMOHKHU UCCIEAYIOT Ha JeOpMAaIINIO CMSTHS.

CerMeHTHBIE IITMOHKUA TpeOyloT Oojee MIyOOKMX IMa30B B Baliax, 4TO
YMEHBIIIAET UX MPOYHOCTh. OHM MPUMEHSIOTCS IPU MEPEIadd HE3HAUYUTEIbHbIX

yCUJIUHM U paboTaIOT KaK MpU3MaTUYECKHE, HO 0ojiee YI00HbBI B UBTOTOBJICHUHU.

Tabmumal3

N

[Ipusmarnueckue mmnoHkW | CErMEHTHbIE IIMOHKM 10| Bpe3Hble KIMHOBBIE MIMOHKU
o 'OCT 23360-78 I'OCT 24071-97 ¢ rosiokoit 'OCT 24068-80
Puc.

2.6. lllnmnueBbie cOeTUHEHU S
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Ban wnuuyeesol

T\ ‘
W

Bmynxa wnuyeseas/ .

a 0

Puc. 26

[MInmumeBoe (3ybuaroe) coenuHeHue (puc.26) — COEIUHEHHE Baya
(oxBaThIBaEMON MOBEPXHOCTH) M OTBEPCTUS (OXBATHIBAIOLIEH MMOBEPXHOCTH) C
MOMOILBIO NUIHIEB (TTa30B) U 3yObEB (BBICTYIOB), paauaibHO PACIOIOKEHHBIX
Ha MOBEPXHOCTH.

InuueBsle COEAMHEHUs CIyKaT AJs MEpeAadd Bpallarollero MOMEHTa
MEXJy BajlaMd U YCTaHOBJIEHHBIMM Ha HUX aAeTaasiMu. C MOMOIIBIO 3TOTrO
COEIMHEHHSI MOKHO OOECHEeYUTh KAaK MOABUKHOE (C OCEBBIM OTHOCUTEIBHBIM
NEePEMEIICHUEM ), TAK U HETIOJABUKHOE CKPEIJICHUE JeTae.

[lo cpaBHEHHIO €O IIMOHOYHBIMU UUIMLEBbIE COEAUHEHUS HMEIOT
3HAYUTENIIBHO OOJIBIIYI0O Harpy304Hyl0 CIHOCOOHOCTb, IPOYHOCTH BaJlOB,
TOYHOCTb LIEHTPUPOBAHUSI U HAIIPABJICHUS CTYIHUL] B IOJIBUKHBIX COCIMHEHUSIX.

ITo dbopme momepedyHOro CedeHsl NUIUIEB PAa3IUYyaroT MPSIMOOOYHbBIE,
HBOJIbBEHTHBIE U TPEYTOJIbHBIE UIULIEBBIE COETUHEHMUS.

Haubonbiiee pacmpocTpaHue NOMYYWIM TOPSIMOOOYHBIE —IIIHIIEBBIC

COEIMHEHU, BHITIOJHEHHBIC ¢ YeTHBIM YHCIIOM nutuies 6,8,10 (puc. 27, a, 0, B).

I_IeHTpI/IpOBaHI/Ie nod [enTpuposanue no D I{enTpupoBanue o r
Puc. 27
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LleHTpupOBaHKEe BO3MOXHO O HAPY>KHOMY JUAMETPY, 10 BHYTPEHHEMY U
OOKOBBIM MTOBEPXHOCTSIM.

LlenTpupoBaHue 1O HApy)KHOMY JAMAMETPY pPEKOMEHIyeTcs JUis
HEINOJBUKHBIX COCAMHEHUH, 110 BHYTPEHHEMY UAMETPy — I IOJIBUKHBIX, 110
OOKOBBIM IpaHsIM — IPU OOJBIINX MEPeIaBAEMBIX HArpy3Kax U HU3KOW TOUHOCTH
COEJIMHEHHS.

DOBOJBBEHTHBIC HUIAIEBBIE COCTUHEHHS OTIMYAIOTCS OT MPSMOOOYHBIX
IOBBIIICHHONM TOYHOCTBIO LIEHTPUPOBAHUS U INPOYHOCTHIO. LleHTpupoBaHus u
IPOYHOCTHIO. LleHTpupoBaHuE OCYLIECTBISIIOT 110 OOKOBBIM CTOPOHAM, PEXE IO

HapyxxHoMy nuametpy (Puc.28 (r, n)).

NS SN RELN N
’ A N oy iy
AR N N\
A\ ® Q
ﬁ; 2 9 d d
entpupoBanue mo OOKOBBIM CTOPOHAM LIEHTPUPOBAHUE 10 HAPY)KHOMY JUAMETPY

Puc .28

CoenuHeHUs1 ¢ TPEYTOJbHBIMU NIIALAMHU TTPUMEHSIIOT JIJII HETIOIBHXKHBIX
COCIMHEHUN MpU HEOOJBIIUX HArpy3kax M TOHKOCTEHHBIX KOHCTPYKIIHSX.
Uucno mummne ot 20 mo 70, yrnel BnaauH Bana paBHbel 60, 72 u 90°.

[leHTpHpOBaHKE OCYIIECTRIIAETCS TOJIBKO MO OOKOBBIM TpaHsM (puc. 29).

D — napy»HbIil TuaMeTp NUIMLA
d — BHYTpeHHUH TUaMETp LI

b — mmpunHa mmn
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a) [IpsmoGounkIe 3yObs (uncio 3yoseB Z = 6, 8, 10, 12), TOCT 1139-80;
0) DOBoNbBEHTHBIC 3yObs (urciio 3yonreB Z = 12, 16 u 6omee), [OCT 6033-80;
B) TpeyroabsHblie 3y0Obs (uucio 3yoneB Z = 24, 36 u 6oee).
[Iupokoe pacrpocTpaHEHNUE UTUIEBbIC COSTMHEHUS TIOMYYHIIH B MeXa—
HU3Max, IJIe Hy>)KHO TIepeMeNIaTh KoJjeco BAOIb OCH Baja, HAaIpUMep B Tiepe—

KITFOUATEIISTX CKOPOCTEH aBTOMOOUIIEH.

2.7. IllpodpuabHbIe COeTUHEHUS

[IpodunbHBIM HaA3BIBACTCS PA3bEMHOE COCIUHEHHE, Y KOTOPOro CTyIHUIIa
HacaXUBaeTcsd Ha (PacOHHYIO (MOBEPXHOCTH (POpMa, KOTOPBHIX OTIMYAETCS OT
IJIOCKOCTH, LWIMHApPA WA KOHyca, T.€. MPOCTEHIIMX MOBEPXHOCTEN C
NPSIMOJIMHEWHOW TPOU3BOJSAIIEH) TMOBEpPXHOCTh Basna. CTOpPOHY KBajapara
PEKOMEHYIOT IPUHUMATh paBHOM npuMepHo 0,75 nuamerpa Bana (puc.30).

A-A
A

_>|

L R

W

=T :
| [

i

Puc. 30
HpO(l)I/IJIBHBIC COCIUHCHHNS, B OTIHMYHC OT IINIIOHOYHBIX, KIHMHOBBIX H
MTU(TOBBIX, TAKKE COSAMHEHUSI, B KOTOPBIX JIETAIU CKPEIUISIOTCS MEXKy COOOM
MoCPCACTBOM B3aMMHOI'O KOHTAKTa I10 HCprFHOfI ITOBCPXHOCTH.
YacTo Takue COCAMHCHUA MCIIOJIB3YIOTCA MJIA KPCIUICHUA pPbIYaroB Ha
BaJiax.
[IpodunbHble COETMHEHUST MOTYT UMETh camylo pasHyto GopMmy — ckoca,

NpSMOYTOJIbHHMKA, JJuUnca W ToMy mnonoOHbie (puc. 31). Ilpocreiimmm
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INpUMCPOM TaKOI'o COCAUMHCHUA ABICTCA COCAMHCHUC Bajld, MMCIOIICIO Ha

KOHIC KBAJIPATHOC ITOIICPCIHOC CCYCHUC C MAaXOBHUYKOM, pyKOﬂTKOﬁ.

Puc.31

Ilo cpaBHEHMIO CO INIIOHOYHBIMM M LIIMLEBBIMU COECIMHEHHUSIMU
npoduabHBIe 00€CIeYNBAIOT JIydIllee IEHTPUPOBAaHHE M 0o0Jiee BBICOKYIO
npoyHOCTh. HemocTaTok NpPOPMIBHBIX COSAMHEHUHW — JTO CJIOXKHOCTH B

HN3TOTOBJICHHH HpO(I)I/IJ'IBHOI‘O OTBCPCTHA.

2.8. CoenquHeHus IIMJIHHTAMHM

OparM M3 caMbIX BOCTPEOOBAaHHBIX CIMOCOOOB COCAMHEHMI Pa3TUYHBIX
y3J0B MEXaHU3MOB, KOTOpBIE HE TIOJBEPKEHbl BBICOKMM MEXaHUYECKUM
Harpy3kam, SIBISICTCS COCQUHEHHEe miuuHToM (puc. 32). bnaromaps
UCIOJIb30BAHUIO 3TOTO M3JIEIHSI BO3MOKHO OCYIIECTBUTH OBICTPYIO (PUKCAIUIO
raeKk OT CaMOTPOM3BOJILHOTO CKPYUYMBAHUS, BO3HUKAIOIIETO M3-32 BO3JIEHCTBUS
BUOpAalMy ¥ MOXKHO BBITIOTHUTH (PUKCAIIMIO OCEH AeTaneil B KakoM-TH00 CTpOTo

OIIPCACIICHHOM ITOJIOKCHUU.
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Puc.32 CoennHeHne MIIIMHTOM ¢ KOPOHYATOM raifkoi

IMauHTH YCTaHABIMBAIOT B COSMHEHUSAX PHIYaXHBIX CUCTEM, a TAKXKE B
rMOKUX JIGHTaX MOJAbEMHBIX MEXaHU3MOB, BBIMIOIHSIS BBICOKOKAYECTBEHHYIO
¢dukcanuro.

B neicTBUTENBHOCTH, B OTIMYME OT PE3bOOBBIX THUIIOB COEAUHEHUUN
JeTanei, coelMHeHre MIJTMHTOM HanboJiee KOMIAKTHO, YTO KpaliHe aKTyallbHO
JUTst OOJBIIIMHCTBA YKCIUTYaTallMOHHBIX yCJIOBUN. IMEHHO MO 3TOM MpUYMHE BO
MHOTHX BHJIaX TPAHCIOPTHBIX CPEJCTB TATU CKPEIUICHBI C pblYaramu OChIO,
KOTOPYIO (UKCHPYIOT INMJIMHT W CIHEeIUalibHas Iaiba, 3aHUMasi MEHbIIee
IIPOCTPAHCTBA, YEM aHAJIOTHYHBIE PE3bOOBBIC AIIEMEHTHI.

Kak mnpaBuio, M3roToBl€HHE IIMJIMHTOB HA 3aBOJAE IPOUCXOTUT W3
CHELMAJILHOM CTaJIbHOM MPOBOJIOKM C MOJYKpPYTJaod (GopMON MONepeyHoro
CEUEHUs1, OJJHAKO B HEKOTOPBIX PA3HOBUIHOCTAX M3JEIMNA CEUEHUE MOXKET ObITh
KPYTJBIM, HO B O3TOM ciydae OyJeT OTIMYaThCs €Ille U KOHCTpyKuusa. B
3aBHCHUMOCTH OT TIpeIHa3HAYeHUs, CYIIECTBYIOT pa3Hble BHUIbl IITUIMHTOB
(Tabm..

B mepBom cnyuae, mmumaT ['OCT 397-79 mmeer mpsimoit Buia. ITo
u3JeNue TPEACTaBIseT CcOOOW BABOE COTHYTBIM OTPE30K IPOBOJIOKH
MOJYKPYTJIOTO CEYCHHMsI, IPU 3TOM B MECTE IMepernda y Hero ecTb CHeHalbHOe
CKpYIJICHHE, KOTOpO€ HAa3bIBalOT yMKOM. CaMH CTOPOHBI HW3JENUS TPSMEIE.
[mmuat DIN 94, B cBoro odyepenb, SIBISIETCS MPAKTUYECKH IOJHBIM €ro
anasorom. A BoT mmuiuHT DIN 11024 umeet yke 0JHy U30THYTYIO CTOPOHY, U
noJipa3ziesisieTcs Ha JIBa BUJa:

[mnuat Gopmbl D monpazymeBaer BbINOJHEHUE HM3AEIUA C (popmoit
CKpPEeTKH W CHEIHaTbHBIM TPYXKHHHBIM KOJBIIOM B MECTE €ro CKpYTJICHHS.
Uzrorosnenne mmumHTOB (opMbl E xapakrepusyercs cozgaHueM aOCOJIIOTHO
Takux ke 1o ¢opMe H3AeNui, HO yxe 0e3 Komibla. Hamuume mpyXKUHHOTO
3JIEeMEHTa TMO3BOJIAET OOecrneynTh Oosiee JOJITOCPOUYHYIO 3KCIUTyaTallui0 U
CYIIIECTBEHHO yJIyUIIUTh COSAMHEHNE ITUTHHTOM.

beictpockemubiii mmianHT DIN 11023 npumensiercs ajis nonepeyHou

dbukcaruu neraigeil Ha ocsX ¢ orBepcTHeM. KOHCTpyKius 00yclaBIvMBaeT
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yI[O6CTBO IMPUMCHCHHUA B COCANHCHUAX z[eTaﬂeﬁ, Y3JI0B U MCXaHU3MOB, KOTOPLIC

MIOJIBEPTarOTCsl MHOTOKpAaTHOU cOOpKe-pa3dopke.

Taomuna 14

i

a) et o 'OCT 397-79

0) llmumat DIN 11023
OBICTPOCHEMHBIH C KOJIBIIOM

B) lImmmat DIN 11024
WUrOJIbYATHIN
NPy KUHHbBINA

Puc.

N3o0paxkeHne MIUIMHTOB U APYTUX JACTale pa3beMHBIX COCIUHEHUI Ha

yepTexke KiarnaHa nuraTeiabHoro (puc. 33).
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Pe3n6a metpuueckas 'OCT 8724-2002

IMPMJIOXEHUE

HomunanbHbIH BryTpeHnuii auameTp pe3bosl d1, B MM
JHaMETP [Tar P, mm
pe3b0ObI
1-i1 | 2-i1 | 3-i1 | KpynHble Mernkue
psan | pan | pan| P d
3 2 1,5 1,25 |1 0,75 |05 0,35
2,5 0,45| 2,013 2,121
3 0,5 | 2,458 2,621
3,5 0,6 |2,850 3,121
4 0,7 | 3,242 3,459
4,5 0,75]| 3,688 3,959
5 0,8 4,134 4,459
9,9 4,959
6 1 4,917 5,188 | 5,459
7 1 5,917 6,188 | 6,459
8 1,25] 6,647 6,917 | 7,188 | 7,459
9 |1,25|7,647 7,917 | 8,188 | 8,459
10 15 | 8,376 8,647 | 8,917 9,188 | 9,459
11 |15 9,376 9,917 |10,188| 10,459
12 1,75] 10,106 10,376| 10,647| 10,917 11,188 11,459
14 2 11,835 12,376| 12,647| 12,917 13,188 13,459
15 13,376 13,917
16 2 13,835 14,376 14,917 15,188] 15,459
17 15,376 15,917
18 2,5 15,294 15,835 16,376 16,917| 17,188 17,459
20 2,5 17,294 17,835] 18,376 18,917 19,188 19,459
22 2,5 19,294 19,835] 20,376 20,917 21,188] 21,080
24 3 20,752 21,835| 22,376 22,917 23,188
25 22,835| 23,376 23,917
26 24,376
27 3 23,752 24,835| 25,376 25,917 26,188
28 25,835 26,376 26,917
30 3,5 | 26,211 26,752 27,835| 28,376 28,917 29,188
32 29,835 30,376
33 3,5 29,211 29,752 30,835| 31,376 31,917| 32,188
35 33,376
36 4 31,670 32,752 | 33,385| 34,376 34,917
38 36,376
39 4 34,670 35,752 36,835| 37,376 37,917
40 36,752 | 37,835 38,376
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HomunanbeHbli BHyTpenHuii tuameTp pe3nObl 1, B MM
JUaMETP
pe3bObI [Iar P, mm
1-it | 2-i1 | 3-4 Kpynssie Mernkue
psn | psn | psa | P d1
6 4 3 2 1,5 1
42 45 |37,129 37,670 | 38,752 | 39,835 | 40,376 | 40,917
45 4,5 40,129 40,670 | 41,752 | 42,835 | 43,376 | 43,917
48 5 42,587 43,670 | 44,752 | 45,835 | 46,376 | 46,917
50 46,752 | 47,835 | 48,376
52 5 46,587 47,670 | 48,752 | 49,835 | 50,376 | 50,917
55 50,670 | 51,752 | 52,835 | 53,376
56 5,5 50,046 51,670 | 52,752 | 53,835 | 54,376 | 54,917
58 53,670 | 54,752 | 55,835 | 56,376
60 5,5 |54,046 55,670 | 56,752 | 57,835 | 58,376 | 58,917
62 57,670 | 58,752 | 59,835 | 60,376
64 6 57,505 59,670 | 60,752 |61,835 | 62,376 | 62,917
65 60,670 | 61,752 | 62,835 | 63,376
68 6 61,505 63,670 | 64,752 | 65,835 | 66,376 | 66,917
70 63,505 | 65,670 | 66,752 | 66,319 | 68,376
72 65,505 | 67,670 | 68,752 | 69,835 | 70,376 | 70,917
75 70,670 | 71,752 | 72,835 | 73,376
76 69,505 | 71,670 | 72,752 | 73,835 | 74,376 | 74,917
78 75,835
80 73,505 | 75,670 | 76,752 | 77,835 | 78,376 | 78,917
82 79,835
85 78,505 | 80,670 | 81,752 | 82,835 | 83,376
90 83,505 | 85,670 | 86,752 | 87,835 | 88,376
95 88,505 | 90,670 | 91,752 | 92,835 | 93,376
100 93,505 | 95,670 | 96,752 | 97,835 | 98,376
105 98,505 | 100,670| 101,752| 102,835| 103,376
110 103,505 105,670 106,752 | 107,835| 108,376
115 108,505| 110,670 111,752 | 112,835| 113,376
120 113,505| 115,670 116,752 | 117,835| 118,376
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Pe3n0a Tpy6Hast nunuaapuaeckas no I'OCT 6357-81

O6o3nauenue pasmepa| Yucio [ar P, MM | lnameTpsl pe3nd, MM
pe3b0bI 1aroB Z Ha
1-# psin 2-1 psin JUIUHE Hapyxubiii | Buytpennuii | ¥YciaoBHOTro
25,4Mm poxoJa
1/8 28 0,907 9,728 8,566 5
Ya 19 1,337 13,157 11,445 8
3/8 19 1,337 16,662 14,950 12
Vs 14 1,814 20,995 18,631 15
5/8 14 1,814 22,911 20,857 18
Va 14 1,814 26,441 24,117 20
7/8 14 1,814 30,201 21,877 22
1 11 2,309 33,249 30,291 25
11/8 11 2,309 37,897 34,939 30
1 % 11 2,309 41,910 38,952 32
13/8 11 2,309 44,323 41,365 35
1% 11 2,309 47,803 44,845 40
1 % 11 2,309 53,746 50,788 45
2 11 2,309 59,614 56,656 50
2 11 2,309 65,710 62,752 60
2% 11 2,309 75,184 72,226 65
2 11 2,309 81,534 78,576 70
3 11 2,309 87,884 84,926 80
3% 11 2,309 93,980 91,022 85
3% 11 2,309 100,330 97,372 90
3% 11 2,309 106,680 103,72 95
4 11 2,309 113,030 110,072 100
4% 11 2,309 125,730 122,722 115
5 11 2,309 138,430 135,472 130
5% 11 2,309 151,130 148,172 140
6 11 2,309 163,830 160,872 150
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Pe3p0a TpamenennanbHas ogHozaxoaHas mo 'OCT 24738-81

U pe3bba ynopnas onnozaxoanas mo 'OCT 10177-82

Hapyxubiii  nuametp [ar pe3s6s1 P, MM
pe3b0bI d, MM
1-# psin 2-1 psin TpanenenganpHas Ynopras
8 15 2
9 1,5 2
10 15 2 2
11 3 2
12 2 3 2 3
14 2 3 2 3
16 2 4 2 4
18 2 4 2 4
20 2 4 2 4
22 3;8 5 2 3;8 5 2
24 3;8 5 2 3;8 5 2
26 3;8 5 2 3;8 5 2
28 3;8 5 2 3;8 5 2
30 3;10 6 3;10 6
Pa3mepsnl JIbICOK, KBAJPATOB M MIECTUTPAHHUKOB «ITOJT KITFOW»
S D1 D2 D3 D4 ]
5 5,8 6.5 6 54
7 8,1 9 8 7,6 T
8 902 | 11 9 8,6 e
10 115 13 12 10,8 \ /
12 13,8 16 14 13
14 16,2 18 16 15,2 T
17 19,6 22 19 18,4 S
19 219 25 22 20,6
22 25,4 28 25 23,8 S~
24 27,7 32 28 26
27 31,2 36 32 29,2 %
30 34,6 40 35 32,5
32 36,9 42 38 34,6
36 41,6 48 42 39
41 47,4 52 48 444 ah a
46 53,1 60 52 49,8
50 57,7 65 58 54,1 N
55 65,5 72 65 59,5
60 69,3 80 70 65 TN &
N
LY
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65 75 85 75 70.3
70 80.8 92 82 75.8
75 86.5 98 88 81.2
80 92.4 105 92 86.6
bubauorpadguuecknii CIUCOK peKOMEHI0OBAHHBIX HCTOYHUKOB

1. boar 'OCT 7798-70.

2. Tlaiika 'OCT 5915-70.

3. IHait6a I'OCT 11371-78.

4. Bunt ¢ nonykpyrinoii romoskoit [[OCT 17473-80.

5. BunTt ¢ nonynoTaitnoit ronoskoit, [[OCT 17474-80.

6. Bunt ¢ noraiinoii rooskoi, 'OCT 17475-80.

7. Bunt ¢ nmumnaapuyeckoit roigorkoi, 'OCT 1491-80.

8. Inmnbka 'OCT 22032-76...'OCT 22043-76.

9. Ilmunbka 'OCT 9066-75.

10. IItudT unmuaapuaeckuii Hezakanenusnii [OCT 3128-70.
11. TIpusmarngeckue mmonku mo 'OCT 23360-78.

12. Cermentnsbie mmonku mo I'OCT 24071-97.

13. Bpesnbie knmuHOBBIE mTTOHKHU ¢ TojoBkoi ['OCT 24068-80.
14. et no 'OCT 397-79.

15. Pe3nba merpuueckas ['OCT 8724-2002.

16. Pe3bba TpyOnas munuaapudeckas ['OCT 6357-81.

17. Pe3b0a TpaneuennanbHas ogHozaxoanas ['OCT 24738-81.
18. Pe3pOa ymopnast ogno3zaxoanas 'OCT 10177-82.
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