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MUHUCTEPCTBO OBPA30BAHMSA U HAYKN POCCUINCKOWN ®EAQEPALIAN

®EAEPAIBHOE MOCYAAPCTBEHHOE BOXXETHOE OBPA30BATEJIbHOE
YYPEXXAEHWE BbICLLETO NPO®ECCMOHAJIbHOIO OBPA30BAHUA
«[JOHCKOW rOCYAAPCTBEHHbIN TEXHUYECKNN YHUBEPCUTET»
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PYKOBOLCTBO
110 MHMEHEPHON MPA®UKE:

3o0paernte pe3s00BBIX 1 AYTIEX COTHHCHY



PYKOBOZCTBO MO UHXXEHEPHOW MPA®UKE: CoeanHenus. U3o6paxeHne
pe3bb0BbIX U APYrUX COEANHEHNIA'

CoaepXvT BBOAHLIE, CNPAaBOYHBIE M METOANYECKME MaTepuaribl Mo U3y4aeMon
Teme. PeKOMeHAYeTCsl MCNOMb30BaTb NPU BbINOJHEHWUN YNPaXXHEHU B paboyel TeTpaau
M MHAMBMAYANbHBIX rpacdmueckmnx 3aaaHuii nNo ancumnianHe «MHxeHepHas rpaduka».



COEAVHEHMWA AETANEA MALUVH

OHM NoApasAensioTcs Ha pasbeMHble M HepasbeMHble. Pa3beMHbIMM Ha3biBalOT COEAMHEHMS,
Aonyckalolme pasbopky 6e3 MOBpeXAeHUs AeTaneil WM CKPENSIoWMX UX 3NEMEHTOB W MOBTOPHYIO COOPKY
(pe3b60Bble, WMNOHOYHbIE, WMLEBLIE, LWUTUMTOBLIE, KIMHOBLIE M Ap.). HEPpa3beMHbIMU Ha3bIBAIOT COEAMNHEHMS,
KOTOpble HEBO3MOXHO pa3obpaTb 6e3 MoBpexAeHWUst AeTanel UM CKPennAoWMX WX 3N1EMEHTOB (CBapHble, nas-
Hble, KNeeBble, 3aKNENOYHbIE, CLUMBHbIE, MOMYUYEHHbIE Pa3BasibLIOBKOM, 06XaTueM v ap.).

COEAWHEHWUSA PASBEMHBIE
1. COEAMHEHNSA PE3bBOBbBIE

CoeanHeHns pe3bboBble MOAYYMNIM  LUIMPOKOE MpUMeHeHuWe 6narogapsi: HaaéxXHOCTW, MPOYHOCTH,
YHUBEPCANbHOCTU, TEXHONOrMYHOCTU. OHM 6bIBAIOT ABYX TMMOB: MOMy4YaeMble HEMOCPEACTBEHHBIM CBUMHUMBAHUEM
(coeamHeHmne 2-x Tpy6); — C NPUMEHEHNEM CKpennsoWmX aeTanei (601ToB, BUHTOB, LUMWMEK, raek u ap.).

OCHOBHbIM 3/IEMEHTOM 3TUX COEAMHEHWI ABMSIETCA pe3bba, npegcrasifrowas co60#H BbICTYMbI,
o6pa3oBaHHbIe BUHTOBbIM ABVM)XEHNEM IJIOCKOH reoOMeTPpHYECKOH Urypbl Ha UWINHAPHYECKONH nm
KOHHYEeCKO¥ MmoBepxHOcTH. Tnockas reoMeTpuyeckas durypa, onpegensiowasi TMM pesbbbl, MOXET 6biTb:

’ " ’ . BuwHTOBas nuHua (renuca) — TPAeKTOpUS CNOXHOMO PABHOMEPHOrO ABWXKEHMS TOYKM,
coBepLIatoLLei:

e  BpalleHne BOKpYr ocv Tena (UnnmMHapa unm KoHyca);

e MOCTynaTesibHOE NepeMelleHne BAOSb OCU Tena BpalleHus (puc. 1).
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Puc. 1

MapaMeTpbl BUHTOBOW JIMHWW: YYacCTOK BWMHTOBOM JIMHWUM, COOTBETCTBYIOLIMA OAHOMY OBOPOTY TOUKM,
Ha3blBAETCS BUTKOM. BUHTOBasi NMHMSI MOXET 6blTb MpaBoOW U NIEBOWN, OAHO3aX0AHOM M MHOrosaxoaHoi. OceBoe
PaccTosiHMe MeXAay COCEAHUMM BUTKAMW, HA3bIBAETCA LIAFOM BUHTOBOM JIMHUM — «P>. OCeBOEe nepeMelleHne
TOYKM 3@ OJIMH 060OPOT Ha3bIBAETCH XOAOM BMHTOBOW JIMHUM — «S». XOoA W WAr CBA3aHbl COOTHOLUEHNEM: S=P-n,
rae 7 —yncno 3axo/oB.




OcHOBHbIe NapaMeTpbl pe3bbbl (puc. 2):

Bepiumra ripogusis | P . lavika
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Puc. 2

Mpodusb pe3bbbl — KOHTYP CeYeHust pe3bbbl NOCKOCTbIO, MPOXOASLLEN Yepe3 OCb Tea BpalleHus.

Yron npoduns (o) — yron mexay 6oKoBbiMM CTOPOHaMKU Npoduns.

LLar (P) — paccrosiHme mexay 0AHOMMEHHLIMM TOYKaMu Npodunnsa pesbbbl, M3MEPEHHOE BAO/b OCU.

Xog (S) — oceBoe nepeMeLleHne BUHTa UM raiiku 3a OfWH MOJHbIA 060poT.

AHanuTnyeckas CBsi3b MeXAy XOA0M M warom:  S=P:n, rae n — 4ncro 3axonos.

HapyxHbin gnameTp (d) — anameTp BOOHpaaeMoro LUmMAMHApa, ONUCAHHOMO BOKPYT BEPLUMH HapY>XHOW MK
BNaAWH BHYTPeHHeN pe3bbbl (FaBHbIN NapaMeTp MHOMMX pe3bb).

BHyTpeHHuI1 anameTp (d;) — AMaMeTp BOOOPaXKaeMoro LUMAMHAPA, ONMCAHHOMO BOKPYF BMaAWMH HapYyXXHON Unu
BEPLUMH BHYTPEHHEN pe3bObl.

Knaccudmkaums pesnb

. Mo dopme npoduns (TpeyronbHble, TpaneuenaanbHble, KPyrible, NPSMOYrosibHbIE).
. Mo dopme noBepxHOCTU (UMAMHAPUYECKUE, KOHUYECKUE).
. Mo pacnonoxeHuto (HapyXHble, BHYyTPEHHUE).
Mo HanpaBneHuo HaBMBKKM (NpaBble, NEBbIE).
. Mo umncny 3axonoB (0AHO- M MHOrO3axOAHbIE).
. Mo BennuwmHe wwara (KpynHble, Menkue).
. Mo HazHaueHunio (KpenéXHble, KpenéxXHO-yNIOTHUTENbHbIE U KUHEMATUYECKME (XOA0BbIE)).
. Mo crenenn yHndbukaumm (CtaHaapTHbIE, cnieumanbHble, HECTAHAAPTHbIE).

ONOOTUDARWN

N306parxkeHue pe3bbbl Ha yeptexe (FOCT 2.311—68):

1. UmnmHapurueckoii

1.1. HapyxHo# (Ha cTtepxHe, puc. 3)

& Pxd5” C6er pesbbbl

)\

| \ 70

d
d, ~ 0,85d

Packa He meree 0,8 Mm \ [parma pessbl
Hap)XKHasA un He Bosee wara (F)
Puc. 3



1.2. BHyTpeHHel B oTBepcTMsIX (puc. 4): @) — CKBO3HOM, 6) — rnyxoM, B) BuA pe3bboBOro 0TBEPCTUS C Topua.

[paunya peapbpl ; [ parnya pe3sbbi 5 Hegopes

a) 6) B)
Puc. 4

~ Pd5® Cber pezubbi Céer Hegoson

/ 777

Qacka ©
BHYTPEHHISA

1207

d,~ 0,85d

2. KoHnueckom

2.1. HapyxHoli (Ha cTepxHe, puc. 5)

2.2. BHyTpeHHel (B 0TBEpPCTMM, pUC. 6)

3. HecranpapTHoii (M306paxaeTcs npodunb pe3bbbl C pasmMepamn, puc. 7)

% A(n:1) W//

Puc. 6

1y =%

Puc. 7
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4. Ha BBEpHYTbIX AgeTtanax (puc. 8, cpeaHuin)
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Puc. 8




OCHOBHbIE CTaHAApTHbIE TUNbI pe3b6

Tabnuua 1
YCnoBHbIN
Tun pe3bbol CMMBON
o}
N© npocbuns HasHaueHue
MeTpuyeckas
1 rOCT 9150-81 M KpenéxHas
rOCT 8724-81
MeTpuyeckas KDEndKHO-
2 KOHWYeckas MK P
FOCT 25229-82 yNAoTHUTENbHAN
Tpy6Has KpenéxHo-
3 unnnHapudeckas G
FOCT 6357-81 YNNOTHUTENbHaA
TpybHas
4 KOHMYecKast
MOCT 6211-81
4.1 -HapyXHas R
KpenéxHo-
YNNOTHUTENbHAA
4.2
-BHYTPEHHSIS
TpaneuenganbHas T
r
5 FOCT 9484-81
KnHeMaTnyeckas
(xonoBas)
YnopHas S
roCT 10177-82 o
Joz.li
Pe3bba, wMetowWwas CTaHAAPTHbIN cn M
npogub, HO HeCTaHAAPTHbIM
. CrieumanbHast AVaMETp U wWar CnTr
CnS




O603HaueHue pe3bbbl

1. Metpuueckasi, TpaneueupaanbHas, ynopHas. O603HayeHWEe HAHOCAT Ha Pa3sMEpPHON JIMHUK

HapY>XHOro AnaMeTpa pe3bbbl N0 CXeMaM:

1.1. ins ogHO3axoAHOM

Tr20-2LH-6g

YenobHeit cumBon npoguns Tﬂme donycka
(Moxem deims makxe M uau S) Nlebas (3ns npabod pe3wdsl He ykazsiBawm)
Hapyxreii duamemp Uaz

1.2. [1ns MHOrosaxofiHoi (n - YACNIO 3aX00B)

Tr20<8(P4)LH-6g

TpaneueudansHas —~ - [lone donycka

HapyxHsiu duamemp /lebas
Xod (S=P*n) Waz (P)

1.3. 1N MeTpMYECKon pe3bbbl YKasbiBatoT TOJIbKO MEeNKMiA Wwar, @ KPYNHbIH war (cambiii 60/1bLwoN s

[JaHHOro AnaMeTpa pe3bbbl) B 0603HAUEHUM He YKa3biBaloT.

1.4. Ha puc. 9 paHbl npumepbl 060-
3HAYEHMs1 METPUYECKOi MpaBoi pe3bbbl C

Hapy>XHbIM AuaMeTpoM 8, KpynHbIM LIAroMm,
noneM gonycka 6g n 6H coOTBETCTBEHHO Ha

M8-6g

CcTepxHe M B oTBepctun. CMOTpM TaKkxe

M8-6H

npuvMepsbl Ha c. 8.

2. MeTpuuyeckas KoHuyeckas. Pa3mep eé€ OTHOCAT K
CEYEHMIO B OCHOBHOW MMOCKOCTW, rAe AMaMETP KOHWMYECKOM
pe3bbbl paBeH AMAMETPY LMIMHApuYeckon pesbbbl (puc. 10).
Hapy>XHyt0 METPUYECKYIO0 KOHUYECKYIO pe3bby MOXHO BKpy4dMBaThb
BO BHYTPEHHIOIO METPUYECKYIO UMIMHAPUYecKyto pe3bby (npu
paBeHCTBe AMaMeTpoB U Lwaros). O6o3HaveHne BKIOYaeT CUMBON
Npodunsi, HapyXHbI AMaMeTp, War U CMMBOSbl SIEBON Pe3bbbl,
KOTOpble pa3MeLLaloT Ha MOJIKe C HAaK/IOHHOWM CTpenkon. CMoTpu
Takke npumepsbl Ha c. 9.

— 1~ T MKZ20x1,5LH

Puc. 9

MK20x1,5LH

OcHoBHas IV1I0CKOCTh

Puc. 10

3. Tpy6Has. B 0603HaueHuMn TpybHOM pe3bbbl MPUCYTCTBYET TNaBHbI MapameTp Tpybbl — YCIOBHbIN
npoxos (HOMWUHanNbHbIA BHYTPEHHUI €€ AMaMeTp, MCMOSb3yeMbI Mpu pacyétax TpybornpoBOAOB, BblPAXKEHHbIN
06bIKHOBEHHOM Apo6blo B AtoiiMax). BMmecTo lwara pesbbbl ykasbiBatoT (MpM HEOBXOAMMOCTM) UMCIO HUTOK
(BuTKOB), nNpuxogswmxca Ha 1 aronm (). 1”"= 25,4 MM. O6o3HauyeHne TPy6HON pe3bbbl HAHOCAT Ha MOMKe Mo

cxeme puc. 11:

G13LH-A

\

CuMBO/IbI JIEBOM pPe3bbbl, 4719 MPEBOH - OTCYTCTBYIOT

/£ TT | Knacc rourocTu (A-noBbiwenbiv, B-HopMasbHbIl)

BHyTperHmi guamerp Tpy6sl 06bIKHOBEHHO! AP06bI0 B Jroimax (") 1"=25,4 MM

J/I
¢ 17

CumBos TPY6HOH PE3bbbi

Puc. 11



4, TpybHas koHuueckas. Pa3mep e€ OTHOCAT K /y ;
CEYEHMIO B OCHOBHOM M/IOCKOCTW, A€ AWAaMETP KOHWUYECKOIA RzLH
pe3bbbl paBeH AMAMETPY LMIMHAPUYECKon pesbbbl (puc. 12). e
[JlonyckaeTcs COeAMHEHUE Hapy>XHOW TPYBHOW  KOHMYECKOW
pe3bbbl C TPYBHOM UMAMHAPUYECKOW pe3bboii (Npu paBeHCTBE
AMAMETPOB U YMC/la HUTOK Ha AtoiM). O603HaueHne HaHOCAT Ha
Mosike, NPy 3TOM AN HapY)XXHON pe3bbbl UCMONb3YHOT CMMBON R, a
BHYTPEHHEN - Re. YMcno, BblpaXkeHHOe 06bIKHOBEHHOWN Apobblo, B

0603HaYEHUN TPYGHOM KOHMYECKOW pe3bbbl  COOTBETCTBYET |/OCHOB”‘3” [ockoeTt
YCIIOBHOMY MpOXody TpybBbl (BHYTpeHHeMy eé auameTpy) B
atorimax. Jlesasi peabba B 0603HaUEHUM COAEPXKUT CUMBOSIbI «LH». Puc. 12

5. CneuunanbHasa pe3bba, vMelowas CTaHAAPTHbIA Npoduib, HO HECTaHAAPTHLIN AMaMeTp WAKM war;
nomeyaetcs cumeonamm «Cn» Brnepeamn eé obosHaueHus, Hanpumep: Cn M19,3x1,7 — 6g.

6. HectaHpapTHas (npsimoyronbHas) pe3sbba. /1306paxaloT Ha yepTexe npodusb pe3bbbl U yKasbl-
BalOT BCe €€ MapaMeTpbl, UCNOb3ys TEPMUH «pe3bba» (puc. 13):

An:l

4 el _
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Puc. 13

MpumMepbl 0603HaUYEHUS U U306paXkeHNs CTaHAAPTHbLIX pe3bb6:

Tabnuua 2
MeTpuueckoii, TpaneuenaasbHOi, yNnopHoM
MapameTpbl pe3b6bl O603HaueHune
MeTpmquKag, Hapy>xxHas, avameTp 20, M20 — 6g
ar KpynHel 2,5, none gonycka 6g
MeTtpuueckas, auametp 20, M20 x 1,5 — 6g

Wwar mMenkuii 1,5, none gonycka 69

MeTpuueckasi, anameTp 20,

M M20 x 1,5LH — 6H
war menkun 1,5, neeas, none gonycka 6H

MeTpuyeckas, aameTp 32,
TpexzaxogHasi, war 2, (xoa pe3bbbl=3x2=6) M20 x 6(P2)LH — 6H
neBas, none gonycka 6H

TpaneuenaanbHas, anameTp 24,

Tr24 x 5LH - 7e
war 5, neas, none gonycka 7e

TpaneuenaanbHas, AMaMeTp 24, AByX3axoaHas,

war 5, (xon pe3bbbi=2x5=10), none gonycka 8e Tr24 x 10(P5) — 8e

YnopHasi, avameTp 40, war 7, none gonycka Sh 540 x 7—-9h

YnopHasi, avameTp 36, Tpex3axoaHas, war 6,(xoa

pe3bbbl = 3x6=18), neBasi, none gonycka 8h 536 x 18(P6)LH — 8h

O603HavYeHNE METPUYECKUX, TPAMELIEUAATbHBIX U *
VITODHbIX PE3bO HAHOCUTCS Ha Pa3MEDHOM JINHIN :

HapYXKHOIo AnameTpa pe3bobl. ¥ ( 7@ TIE=
h:J s
”

* Mecima 0003Ha4eHUS PE3E06




MprMepbl 0603HaYeHMI pe3bb, HAaHOCUMbIX Ha MOJIKE:

LGT-A G1-4

TpybHas unnunapuyeckas, npasas (Mo ymMonyaHuio), \ [;-7 - ,4

YCNOBHbIA NPOX0A TPy6bl (HOMUHAMBHBIV BHYTPEHHMIA ) \ ToTry

anameTp) 1 AoiM, Knacc ToYHoCTM A _: '\T_
KA 727l

Pe3bba MeTpuyeckass KoHuueckas, npaBas (Mo
YMONUaHWi0), IMaMeTp B OCHOBHOWM NNockocTu 20 MM,
Menkui war 1,5 Mm.

L /.
a a
Puc. 14 Puc. 15 Puc. 16
2. WzobpaxeHusi coeanHennin Tpy6 mydTon (puc. 17) n Hunnenem (puc. 18).
(LSS S S M S Y(
Puc. 17 Puc. 18

3. U306paxeHne n 06o3HaveHne pesbb (puc. 19):

— TpaneuenaanbHoi, HapyHoi (Ha anuHe b), Tpéx3axoaHoi, anameTpom 70MM, WaroM 4MmM, nonem Jonyaa 7e.
— Tpy6Homn 11/8", B oTBEPCTMM (Ha ANMHE a ), NEBON, KNacca TOYHOCTH A.
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Puc. 19



KpenéxHbie geTanm

KpenéxHble aetannm — 370 6ONTbl, WNWIbKW, BWHTLI, raiku, Wainbbl M ap. OHM UCMONb3YyLOTCA ANs
COEANHEHNS ApPYruX AeTanel, AaBasi MM COOTBETCTBEHHO HaMMEHOBaHWSA: GONTOBbIE, LUMMWIIEYHbIE, BUHTOBbIE.
KpenéxHble AeTanu CTaHAapTMavMpoBaHbl. OHM M3roTaBAMBAOTCS U3 YrNEpPOAUCTOM WKW NIErMPOBaHHOW CTasu.
MexaH1YecKne CBOMCTBA XapaKTEPU3YIOTCS KNaccoM NpoYHOCTU. Ha HMX Hape3aHa MeTpuyeckas pesbba. [uameTp
OTBEPCTUI NoA KpenéxHble AeTanu coctaenseT 1,1 amametpa eé ctepxHs. PacyéTbl 601TOBOrO, LUMMIEYHOro U
BMHTOBOIO COEAVMHEHWUIA, aTAKXE UX YCNIOBHbIE 0603HaUYeHUst CMOTPU B paboueit TeTpaau.

FOCT 2.315-68 npeaycMaTpyBaEeT TPY TuMa M306paXkeHnii KpenéxXHbIX AeTanen:

- KOHCTPYKTUBHOE — M0 AENCTBUTENbHBIM pa3MepaM (MOMyYEHHbIX M3MEPEHWMEM C HATypbl MU B3STbIX
U3 CTaHAApTOB, HOPManeW, CNpaBOYHMKOB) M KPYNHOM MacluTabe;

- YNpOWEHHOe — MO YCNOBHbIM COOTHOLIEHMAM W CpeaHeM MaclTabe. IeMeHTApHAas rpaguka
VIIPOLYEHHBIX M30OPAXEHMI M TOTOBAS MX NapamMeTpu3aums (KOHCTPYKTUBHBIE 3/IEMEHTBI BbIPaXEHB! YEDE3 OOLUMI
napameTp — AUaMETP CTEDXHS KDEMEXHON AETa/M) HE TOJIBKO YCKOPSIOT MPOLECC [TPOEKTUPOBAaHNUS, HO #
103BO/ISIIOT JIEMKO €r0 aBTOMATU3NPOBATE,

- YCNOBHOE — MPU ANAMETPE CTEPXHS < 2 MM M MeNIKOM MacluTabe.

bonT. CoeguHeHne 6onToM

CoeanHeHne 60NTaM1 NPUMEHSIOT AN CKPENIEHWUS! NPEUMYLLIECTBEHHO MJIOCKMX AETaNei C OTBEPCTUAMM.
Kpome 60/Ta ¥ CKpenisieMblX AeTaNel, B COCTaB COEAMHEHUS BXOAAT TaKKe raka v waiba (Npy>XuHHas unm
nnockas), BHyTPEHHMIT AMaMeTp KOTOpbIX Noa6upaeTcsa No HOMUHAZILHOMY AMaMeTpy pe3bbbl 6onTa.

BonT npeacTaBnseT cobol LMIMHAPUYECKUIA CTEPXKEHb, C OAHOM
CTOPOHbl WMewoWMA  pe3bby C 3axogHou ackol, a C gpyron -
WECTUIPaHHYI0 TONoBKY C chackol NoA raeyHblil k4. «boaTbl ¢
LecTurpaHHon ronoskon» no FOCT7798-70 u3rotaBnMBaloT C pe3bbol

M6...M48, anuHon 10...102 MM, Knacca TOYHOCTU B, 4-X WCNOMHEHWM. 2
WcnonHeHne 1, npeacrtasneHo Ha puc. 20, 21. WUcnonHenne 2 g T) |
npeanonaraeT OoTBepcTUe B pe3bboBoM YacTu (NoA WMAMHT), a TpeTbe — ({ gt /X‘
OTBepcTMe B ronoske 60n1Ta AN CTOMOpeHUs coeanHeHus. B ueTBEpTOM /é)»)
MCNOHEHUM rofioBka 6onTa MeEeT NOArOMOBOK U BNaanHy Ha Topue. Moa QL /
KOHCTPYKTMBHOM anuHoi 6onta «|» nogpasymeBaercs anuHa ero -
CTEPXKHEBOM YaCTM. Puc. 20

NcxoaHble faHHble ANg NpoekTMpoBaHns 60NTOBOrO coeAnHEHUS 1 CNpaBoYHas MHbopMauns
cofepxaTcs B paboyelt TeTpaamn No MHXEeHepHoN rpaduke: d - anamMeTp pesbbbl, A, B— TONLMHbI COEANHSIEMBIX
netanei — 6epyTca U3 Tabnuusl 3aaanus [3, c. 211 [Anunbl 6onta | v pe3bboBoit yacT b paccunThIBAIOTCS
[3, c. 26]. Taiika 1 waiba noabupatoTcs No AnaMeTpy pe3bbbl 6onTa.

O x45°
o
b 7
I.'
{ NS
Puc. 21

BbluepumBaHMe 60MTa HaUYMHAKOT C HAaHECEHWS! OCEBbLIX WM LIEHTPOBbLIX JIMHWMI Ha MECTax PacrofioXeHus
BMAOB. PaccMoTpyM nNoagpobHO KOHCTPYKTUBHOE MOCTPOeHME ronoBku 6onta anameTpoM ds (puc. 22). Ha Buae
crnieBa M306pa)kaloT BCMOMOraTeslbHY0 OKPYXXHOCTb (puc. 23) AnamMeTpoM e=2ds, BNUCbIBAIOT B HEE MPaBWU/IbHbIN
LUECTUYTOSIbHUK U BHYTPU €ro YepTaT OKPYXXHOCTb acku ronosku 6onta D=0,9S, roe S — pa3Mep noa K/ou.
Pasmep «nopg kntou» S nosyyaeTcs NOCTPOEHMEM, OAHAKO MpM €ro MpPOCTaHOBKE Ha 4yepTexe creayeT 6paTtb

10



CTaHAApTHOe 3HaudeHue [3, €. 24]. Ha rnaBHOM Buae NPOBOAAT BEpTUKa/bHbIE NapasiefibHble IMHUK, OTCTOSLWME
Apyr OT Apyra Ha pacCTosiHMM K, paBHOM BbICOTe ronioBku 6onta. MNpoBoasAT Aanee ropusoHTasbHblE JIMHUN —
npoekuun pébep npu3Mbl, a Takxe CTepxHsl bonTta (¢ 0bpbiBOM). Ha Topue ronoBky 601Ta OTMEYAOT TOYKM MO
AanameTpy dackn D 1 OT HUX NPOBOAAT 06pasytolme KOHUYECKON hackn - MHUKM nog yriom £30° k Topuy 6onTa.
TOUYKM WX MNepeceyveHnst C BEPXHUM W HWXKHUM pEBGpaMM MpPW3Mbl COEAMHSIOT BEPTUKaNbHOW NWHWMEN. [paHu
Npu3Mbl, MepecekaloTcss C KOHycoM dacku no runepbonaMm, KOTOpble B YepyeHWM OObIYHO 3aMeHsIIoT Ayramu
OKPY>XHOCTM, MPOXOAALWMMU Yepe3 TOYKM fepecedeHus pébep npusMbl C BEPTUKASbHOM NMHMEN. Ha cpeaHei
rpaHu paguyc ayrum paBeH 1,5 ds @ Ha BEpPXHEN U HUDKHEW rpaHsx onpeaensieTcs noctpoeHueM. MpogomkaioT
Ayry paguycom 1,5 di; no nepeceyeHusi ¢ BepxHuM pebpoM Mpu3Mbl U 3aTeM MPOBOAST BEPTUKASIBbHYIO JIMHWIO Ha
BEPXHeW TrpaHu, cepeamMHa KOTOPOM eCTb LeHTP AyrM Wckomoro paauyca R. [danee pocTpanBaeM 6onT B
COOTBETCTBUM C PUCYHKOM 21.

MocTpoenue ronoskm 6onta [MocTpoeHue LecTUYronbHUKa
J0°

——

S| - rustogi - -

k D=0,9-5§ S
Puc. 22 Puc. 23
MN306pakeHnst 60NTOBOro COeAMHEHNS:
KOHCTPYKTUBHOE ynpowéHHoe yCnoBHOE
"‘Qla
3 Al
g\ dé %\ d§
S
- o | |
=)
E 1 %\ 1
i ;* ] <
/, VA,
< - A P 1634,
o “ ‘o 7

NN

D¢

7
B
B
%

0,7d,
O

1,73d,

Puc. 24 Puc. 25 Puc. 26
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LUnunbka. CoeguHeHme winuabkoi (puc. 27-29)

LWnunbka npeacraBnsieT coboi cTtepxxeHb C pe3bboit Ha 060MX KOHLAX M NMpUMEHSIeTCS AN CKpenseHus
[eTanei, ogHa M3 KOTOPbIX BMECTO CKBO3HOrO OTBEPCTUS MMeeT pe3bboBoe rHe3do. MeHbluMin No AnvHe
pe3bb0BOM KOHEL, LWNWIbKM BBMHUMBAETCS HAriyxo B FHE3A0 AeTanM, a Ha Apyrol eé KoHel HaaeBaeTcsl
CKpennsieMasi AeTanb, LWaiba M HaBMHUYMBAETCA raika. [iMHa BBMHUYMBAEMOro KOHLA WNWbKK b, onpeaensieTcs
C YYETOM cbera pe3bbbl (T.K. MPY BBMHYMBAHWUM LINWJIbKM B pe3bboBoe rHe30 cber eé€ pe3bbbl NpMxoauTcsl Ha
acky B OTBEPCTVMM) M 3aBUCUT OT MaTepuana AeTanau, B KOTOPYI OHa BBMHUMBAETCs. [ns AeTanei U3 Msrkux
METAa/INOB, UCMOJb3YIOT LWMWIbKN C YBENTMYEHHOW ANMHOW BBMHUMBAEMOrO KOHUQA b, (4TO6bl €€ Noa HarpysKon He
BbIpBasio U3 pe3bboBoro rHesaa). Mo FOCT 22032-76 Wnubky GbIBAOT 2-X KNaccoB TOMHOCTU A 1 B ¢ pe3bboit

M2...M48 v anuHoi 10...300 MM. KOHCTPYKTUBHas AJIMHA WNWAbKK «/,» He BKJHOYaeT BBUHUMBAEMbIH
KoHelU b;.

McxofHble faHHble AN NPOEKTUPOBaHWUA LINWIEYHOrO COEIMHEHNS:
d- oMameTp U p - war pesbbbl, A — TONWMHA NpUcoeanHsieMoit aeTann — 6epyTcs 13 Tabnuubl 3agaHus [3, c. 21].

Anuvnbl wnunbku |, pe3as6oBoit yacTn b 1 BBUHYMBAEMOrO KOHLIA b, , @ Takke napaMeTpbl pe3bboBoro rHesaa
paccumnTbiBatoTcs [cM. 3, . 29-30]. Maiika 1 Wwaiba noabupatoTcs No AMamMeTpy pe3bbbl LWNKALKK.

M306pa)KeHMﬂ LinmnnevyHoro coeagnHeHuA:

KOHCTPYKTUBHOE ynpouéHHoe yCOBHOE
3 3
3 3
™ o7 try o
) =)
I I
1 3
1 -0%\ 1 _:_3
E_ 1 Q_ 1
S
o .
Jlaf” - =
< o /
&
T 3 1
S NN XK
S > 77
~[Qy .
0 .
KER
e
3
i)
N\.
Y]
i)

Puc. 27 Puc. 28 Puc. 29

BuHT. BUHTOBOE coeagnHeHue

BWHTOBblE COEAMHEHUSI MPUMEHAIOTCS ANS KPENieHUs AeTanei, UCTbITbIBaoWMX HebonbluMe HarpysKku.
KOHCTPYKTMBHO OHWM @HanorMyHbl WNUAEYHbIM, C TON MWL PasHULEN, YTO BMECTO LUNWULKM UCMONb3YETCS BUHT.
BuUHTbI Ans MeTanna noapasfenstoTcs  Ha KpenéXHble M YCTaHOBOYHble. KpenéxHble BUHTbI ObIBAKOT C
LUMAVHAPUYECKON, NOSTYKPYT0Mi, NoMynoTaiHoOW M MOTalHOM rofloBKaMu.
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McxoaHble faHHble ANg NPOEeKTUPOBaHWSA BUHTOBOIO COEAUHEHNSA:
d - pnameTp pesbbbl, C— TOMWMHA NpUcoeanHsieMol aeTanun — 6epyTtcs us Tabnuupbl 3aganus [3, c¢. 21]  AnuHa
BUHTa / paccunTbiBaeTcs [cM. 3, . 32]. MNpKn 3TOM ANNHY BBMHYMBAEMOWN YaCTW BMHTA, 3aBUCALLYIO OT MaTepuana
[leTanu, a Takke napameTpbl pe3bboBoro rHesaa NoaAbupaloT Kak AN LWNUIbKK.

Ha puc. 30 gaHO KOHCTPYKTMBHOE M306paXkeHne BUMHTOBOro coeamHeHus (C 6ykBeHHbIMM 0603Ha4YeHnaIMU
W pasMepamy Ansi BUHTa M16 M TonwmHe npucoeamHsieMon getanm 20 MM), Ha puc. 31 — ynpowéHHoe (c
YC/TOBHBbIMW COOTHOLLEHMSMU A1 €r0 3/1EMEHTOB, BbIPAXEHHbIX Yepe3 AMaMeTp CTepXxHs «d»), Ha puc. 32 —
YC/IOBHOE.

V|306pa)KeHMﬂ BUHTOBOIro CoeaAnHEHUA:

KOHCTPYKTUBHOE ynpoweéHHoe YCJTOBHOE

D24

R,12,1

11d

:3?.1 R:U,gd
x

W\04d

07d

Puc. 30 Puc. 31 Puc. 32

C60pouHbIN uepTérxx. Cneumncdpukaums

C6opouHas eguMHUUa — U3AeNIne, COCTaBHbI€ YacTU KOTOPOro noasiexaT COeAUHEHUIO MexAay
co60i Ha NnpeAnNpUATUM-U3rOTOBUTEsIe C60POUYHBIMM onepaumuamMmu (CBUHYMBAaHUEM, CBapPKOW, NaiiKoM,
3anpeccoBKOW, pa3BasZibLlIOBKOW, CKJIeMBaHMEM, U T. A.). [ns c60poyHOM eanHMUbl pa3pabaTbiBaloT ABa
[OKYMeHTa: cbopoYHbIf YepTéx 1 cneundukaumio [3, c. 22,23].

C60pOYHbIA _YepTeXX — 3TO KOHCTPYKTOPCKMW [AOKYMEHT, coAep)awmii usobpakeHue
c60poyHOIT eauHULLbI U CriegyloLMe AaHHble ANls ee C60pKU U KOHTponA:

e HOMepa Mo3uLUMIA COCTaBHbIX YacTel n3genus;

e rabapuTHble, YCTaHOBOYHbIE, MPUCOEANHUTESNbHBIE, CMIPABOYHbIE 1 ApYrMe pasMepbl, KoTopble
KOHTPO/IMPYIOTCA MO AGHHOMY YepTeXY;

e YKa3aH1s O XapaKTepe COMpsiKeHWs1 AeTanei u apyrue AaHHbIe.

Ha c60po4HOM yepTexe JoMycKaloTCs Creaylowme YNpoLwWweHUs: He yKa3blBaloTCs 3a30pbl MEHee 2-X MM,
MesnKuUe aneMeHThl AeTanei (hacku, NPOTOYKK, FanTenn u T. MN.), KpeMeXxHble AeTanu M306paxaroTcs YNpOoLEHHO.

K wundpy cbopouHoro yeptexa fobasnsetca yepes Touky koa ” Cb .

Homepa no3m_.|ui'1 COCTaBHbIX YacTel u3aenvs Ha C60p0‘-IHOM YepTeEXE NPOCTaBNAOT B COOTBETCTBUU CO
cneundukaumen, KOTOpasA COCTaBJIAETCA paHEE U ABAAETCA OCHOBHbLIM KOHCTPYKTOPCKMM JOKYMEHTOM ANd

C60POYHOM E€AMHULIbI.
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HoMepa no3numii yKasbiBaOT Ha MoJIKax, PacronoXXeHHbIX NapasiesibHo OCHOBHOM HaAnMcK YepTexa, 60-
nee KpYMHbIM, YeM ANsi pasMepHbIX umces, WpnUhTOM. HaKOHHbIE SIMHUM-BBIHOCKM, KaK W MOJSIKW, BbIMOSHSOT
TOHKMMM CIJIOLIHBIMK JIMHUSIMK. MIX NpOBOAAT OT KOHU@ MOSIKM W 3aKaHYMBAlOT Ha M306paXkeHun peTaneii
YTOJILLEHWEM B BMAE TOUYKM. HOMepa Mo3uumii rpynnupytoT B CTPOKKU UK (M) KOSIOHKM M pacrionaratloT He 6avxe
30 MM OT Wu306paxeHusi. HaKNOHHbIE NMHUM-BLIHOCKM [AO/MKHbI 6biTb MO BO3MOXHOCTM KOPOTKUMW, He
nepecekaTbcst Mexay coboi U He GbiTb NApaIENbHLIMU JIMHUSAM LITPUXOBKM Pa3pe3oB.

[JlonyckaeTcs NpoBOAWTb OOLLYIO JIMHMIO-BLIHOCKY (4711 Fpynnbl AeTanei, Hanpumep, 6onTa, ramku,
LWai6bbl) C BEPTUKANbHLIM PACMONOXKEHNEM HOMEPOB MO3ULMIA.

Cneundwmkaums (FOCT 2.106-96) — KOHCTPYKTOPCKNA TEKCTOBbIW AOKYMEHT, Onpeaensiowmnin
cocTtaB c60pOUYHO eAnHMULbI.

BbinonHseTcs Ha nncTtax copmaTta A4 ¢ 0OCHOBHOW Haanucbto no MOCT 2.104-68 (dopma 2 1 2a) u
BKJ/IOYAET pa3genibl: JOKYMEHTauusl, KOMMJIeKChl, COOpOYHble eanHULbI, AeTanu, CTaHAapTHbIE U3Aenus, npodve
usaenus, matepuanbl, KOMNekTbl. NopsaoK pacnonoXeHWs pasfaenoB He MEHSIOT; OTCYTCTBYIOLWME pa3aensl B
cneunduKkaumm He NoKasblBatoT.

[ns BbinonHsemoro cb6opoyHoro yeptexa «CoeanHeHns pe3bboBble» cneundmKkaums COCTOMT TOJbKO U3
3-X pa3aenos: AOKYMeHTauus, AeTanu, CTaHAapTHble u3genus. HaumMeHoBaHWe KaXXAoro pasaesia ykasblBaloT B
rpacde «HaumeHoBaHME» U NOAYEPKMBAIOT.

B pazpene «[JokyMeHTauums» 3anucaTb: «CO0poYHbIN YepTex>», a B rpade «O6o3HayeHne» NpocTaBuTb
wncp yeptexa, Hanpumep, KK21.130300.000.CB.

B pazpene «CraHaapTHble AeTanu» cnefyeT NepeuncivTb KpenexHole AeTanu B andaBuTHOM Nopsake:
60NTbl, BUHTbI, Faliku, Waibbl, LWNWUIbKX; BHYTPU FPyNnbl MO BO3pacTaHUio HoMepa MOCTa; B npeaenax KaXaoro
HOMepa CTaHAapTa No BO3pacTaHUIO MapaMeTpoB u3aenus (HanpuMep, ux AMaMeTpoB).

3anucb HaMMEHOBaHUI KPeneXHbIX U34eNni AenaTb B COOTBETCTBUM C YCIOBHbIM 0603HaYeHMEM KaXKAoW
AeTanu no ctaHgapty. B rpade «Mo3mums» ykasaTb NOpsAKOBblE HOMEPA COCTaBHbIX YacTei usaenus (no
HapacTatoluei). 3TM HoMepa No3uLUMi1 3aTeM NPOCTaBUTb Ha COOpoYHOM YepTexe. LLndp cneundurkaumm,
SIBNISIIOLLENCS OCHOBHBIM KOHCTPYKTOPCKUM JOKYMEHTOM, HE UMEET Koaa.

[JonyckaeTca B cneundukauum o0CTaBnsaTb pe3epBHbIE CTPOKM, B TOM YMCIE, OKOJIO 3aro/IOBKOB pasaesnos.

2. COEANHEHWE LUMNOHKAMU

LLINOHOYHbIE COEAMHEHNS NPUMEHSIIOT B AETansX, YCTaHABAMBAEMbIX HA Ban, ANS NpefoTBpaLleHms nx
OTHOCUTENIbHOIO MPOBOpaYMBaHNUs Npu nepegade KpyTawero MoMeHTa. LLINOHKM no ¢opme BbINOMHSAIOT B BUAE
npu3aMsbl, kKnHa (¢ yknoHom 1:100), nnamn cermeHTa (AMcKa), UTO 3aKpenuIocb B MX HAaMMeHOBaHWU. MpuMepHO
MOSIOBMHA LUNOHKM MO BbICOTE BXOAWUT B 3aMKHYThIN Na3 Bana, a Apyras eé nofioBMHa — B OTKPbIThLIN C TOPLIOB
nas, conpsiraeMoii ¢ BanoM getanu (3ybuaToro koneca, WKUBa, Kyiadka u T. n.).

CeueHue LWNOHKN 3aBUCUT OT AMaMeTpa Bana, AJIvHa LWNOHKM — OT NepeaBaeMoro KpyTsLwero MOMeHTa u
KOHCTPYKTUBHbIX 0COBEHHOCTEN COeAMHEHMSI.

Ha pwuc. 33, 34 paHbl ceyeHus Basa COOTBETCTBEHHO C NPU3MATUYECKON U KIIMHOBOW LUMOHKaMMU.
Mpu3MaTyecKyto LNOHKY, Kak 1 CerMeHTHYIO, 3aK/1aAblBaloT B Na3 Bana, 3aTeM yCTaHaBNMBAIOT COMpsiraeMyto
[EeTasb, UMEIOLLYIO0 MPU3MaTUYECKMIN Na3 A1sl BbICTYMatoLen YacTyi WNoHKU. KIMHOBYIO LWINOHKY 3abMBatoT B Nas C
TOpLUa Mnoc/e YCTaHOBKM AeTanun Ha Ban. PaboumMmm noBepXHOCTSMM, NepeatowMm KpyTALWwMin MOMEHT B
NpU3MaTUYECKOi LLINOHKE, SBAAIOTCS €€ 60KOBbIE MPaHW, a B KIIMHOBOM LINMOHKE — €€ HWXKHSIS U BEPXHAS MPaHu.
CoeavHeHMe KIMHOBOW LUMOHKOW NPUMEHSIIOT NpW HEGO/bLUIOW YacToTe BpalleHus Bana. CnpaBoYHble
MaTepuarnbl Mo NMPOEKTUPOBaHMIO LINOHOYHOrO COeAMHEHUS NpeAcTaB/ieHbl B paboyelt TeTpaam [3, c. 34].

/ Y

Puc. 33 Puc. 34
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3. WINLUEBBIE COEANHEHNA

LnuueBble coeMHEHNS Ha3blBalOT MHOMOLIMOHOYHBIMU MM 3y6yaTbiMi. B HEM LUNOHKM BbINMOSHEHBI Kak
OAHO LeNoe C BajloM W COMpsiraeMoii BTY/KOW, YTO MO3BONSIET nepeaaBaTb GonblUME KPyTSLUME MOMEHTbI C
OAHOBPEMEHHbLIM OCEBbIM MEPEMELLEHUEM Bafia OTHOCUTESbHO LUMMLEBOW BTyNku. KpoMme TOro, LWAMLEBOE
coeaMHeHne obecreuymBaeT XOpoLLee B3aMMHOE LIEHTPUPOBAHWE Bana WM COMpSiraeMon AeTasnu, YTo OYeHb BaXKHO
AN KOHCTPYKUMIA € 60MbLWMM uncioM 06opoToB. CTaHAapTU3NPOBaHbl WMLEBbIE COEAMHEHUS C NMPSIMOBOYHBIM K
3BOJIbBEHTHBLIM NpoduneM 3ybbeB. Hanbonee Wmnpoko NpUMeEHSIIOT NPSIMO6OYHOE COeAMHEHWE, pa3Mepbl KOTOPOro
yctaHosneHsl TOCT 1139-80, npeaycmaTpuBalOWMM TpU CEpUM COEANHEHWUS: — NErkylo, CPEHION U TSXenylo.
OCHOBHble MapaMeTpbl: YACTIO 3y6beB — Z, BHYTPEHHUI AMaMeTp — d, Hapy>Hbl aAnameTp — D, wupuHa 3y6a — b.
[lns nerkon u cpeaHen cepuit z= 6, 8, 10, a ans Tsxenon z= 10, 16, 20.

MoBepxHOCTV 3ybbeB Bana M BTYKM MOMYT LIEHTPMPOBaTLCA (ConpuKkacaTbesl): 1) No BHEWHEMY AnaMeTpy
D (c obpa3oBaHMeM 3a30pa Mo BHYTPEHHEMY AMAMETPY); 2) MO BHyTPeHHeMY aAvaMeTpy d (C o6pa3oBaHMEM
3a30pa Mo Hapy>XHOMy anameTpy); 3) no 60KoBbIM NOBEPXHOCTAM 3ybbeB b (¢ 06pa3oBaHMeEM 3a30pa No
HapY>XHOMY W BHYTPEHHEMY AuMaMeTpam).

MN306paxkeHre WinLeB NpeacTaBneHo Ha pyc. 35: a) Ha Bany; 6) B OTBEPCTUM BTYJIKM.

A4, ri . , )
/ j v §
<z Q N\l
- AN
b = AN
a) 6)
Puc. 35
MN306paxkeHne n obo3HaveHne LWnnLeBoro coeamnHeHms (puc. 36)
A A-A
4_| 7 6wmues d_6_36_40_7
Kz A # [ LLnpura 3y6a, b
N ) 0 HapyxHbivi anametn, D
= - 740 BHYTDEHHW anameTD, d
Yucro wamyes, z
V. A [10BEPXHOCTL LIEHTPUPOBAHMA.! d (D 36)

7

Puc. 36

4. COEANHEHMA WUTU®TOM

LUTUDTEI NPpUMEHSIOT AN TOYHOro PUKCMPOBaHUS [eTa- ] 1
nei (puc. 37). OHM NO3BOASAKOT NPU HEOBXOAMMOCTH ‘
pasbeAVHEHUs AeTanel NOBTOPHYIO X COOPKY C COXPAHEHWNEM
TOYHOCTU UX pacnonoxenus. LUTUdTbI GbIBAOT LMAMHAPUYecKue ' §

N KoHn4eckue (KoHycHocTb 1:50). OTBepcTus noa WrndThl
CBEpAT B COEANHSEMbIX AeTansiXx O4HOBPEMEHHO, C —+— =
nocneaylowmnM pa3sépTbiBaHNeM (4Ns NOBbILEHUS TOUHOCTU U

rMafkoCTV NOBEPXHOCTK). Pa3Mepbl 0TBEPCTUI NoA WTUGTHI V4
YKa3blBalOT TOMbKO Ha COOPOYHBIX YepTexax, Ha YepTexax Xe / //

[eTanen ux He ykasbiBatoT. s HaaéXHOM dumKcaumm naockux
AeTanein 601ToBblE, WNNIEYHbIE UM BUHTOBbLIE COEANHEHMS
JOMOJHSAOT ABYMS WTU(TaMM, YCTaHOBNEHHBIMU Ha MaKCUMaslbHOM
yAaneHun apyr ot apyra. Puc. 37
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HEPA3BbEMHbIE COEAUHEHUA

1. CBAPHbIE COEAVMHEHNSA (TOCT 2.312-82)

CBapka — TEXHONOrMYECKMiA NpoLEecc 06pa3oBaHMsi HEPa3bEMHOMO COEAMHEHNS AeTanein nNyTém ux
MECTHOrO Cr/iaBfeHusI.

CBapHOI WOB — 3aTBEPAEBLUMIA NOCNEe pacniaBneHns MeTasl, COeANHSIIOWMIA CBapMBaeMble AeTasnu.

B 3aBMCMMOCTW OT YC/IOBMIA pasfnMyatoT CBapKy MniaBfeHneM (3NeKTpoayroBasi, ra3osas,
3MEeKTPOLLIaKoBast U Ap.) M CBapKy AaBnieHneM (KOHTaKTHasl, ra3onpeccoBas, TpeHnem). Mo cnocoby obpasoBaHus
CBapHOro LUBa M CTENEHWU MeXaHW3aLUMKn CBapKy AENST Ha PYYHYHO, MOlyaBTOMAaTUYECKYIO 1 aBTOMATUYECKY!HO.

Criocobbl CBapKM CTaHAAPTU3MPOBaHbI M UMEIOT YCIOBHOE 0603HauveHue (CM. Tabn. 3).

CTraHpapTM3MpOBaHHble cNOCO6bl CBApKM U MX YC/10BHOE 0603HaueHue (Bbibopka)

Tabnvua 3
rocrt HanmeHoBaHMue cnocoba cBapku YcnoBHoe
o6o3HaueHue

5264-80* PyuHas anekTpoayrosas P
8713-79* ABTOMaTMYecKas nog croem dioca A

MonyaBTOMaTMYeCKasi NoA CloeM dioca n
15878-79 KoHTakTHas To4eyHas KT

KoHTakTHas posMkoBas Kp
14771-80 DneKTpoAyroBas B UHEPTHbLIX ra3ax HennaBaWmMMCs 3N1eKTPOAOM VH

DneKTpoayroBas B YrieKNCNOM rase niaBswWwmMMCs 3NeKTPOAOM yn
15164-78* | DnekTpoLunakosas >
14806-80 DneKkTpoayroBas cBapka astoMUHUS U ero CrnsaaBoB B MHEPTHbIX rasax AWHnN

CBapHble WBbl K1accupuumpyroTcs no:
— TWNaMm CBapHbIX COEAMHEHMA — CTbIKOBLIE, YrNOBble, TABPOBbIE, HAXIECTOYHbIE, KOTOpPbLIE YC/IOBHO

obosHauvatotca C, Y, T, H;

&7 € dey 87

CTblkOBbIE Yrnosble TaBpoBble HaxnéctouHble
Puc. 38

— MOJSIOXXEHUIO B NPOCTPAHCTBE - HUXHUE, BEPTUKASIbHbIE, FOPU3OHTaNbHbIE, NOTO/IOYHbIE;
— NPOTSHKEHHOCTU - HempepblBHble (pUc. 39 - 3aMKHYTbIN, puC. 40 - pa3sOMKHYTbIN), NpepbiBUCTbIE (pyc. 41);
— ¢hopMe noaroToBke KPOMOK — 6e3 cKoca, CO CKOCOM OfIHOM, -ABYX KPOMOK, ... (puc. 42);
— BHellHel ¢opmMe — nnockue (puc. 43), Boinykible (puc. 44), BorHyTble (puc. 45);
— 4ncnNy NPOXoAoB — 0AHO- (puc. 46) n MHoronpoxoaHsle (puc. 47, 48);

a TaKKe Ha OAHOCTOPOHHME (puc. 46) 1 ABYyCTOpOHHUE (puc. 47).




N N2 QN 2 N

7 7 7
N\
N N )

Puc. 43 Puc. 44 Puc. 45
A i)
m v, 54
o Vi S
b
Puc. 46 Puc. 47 Puc. 48

YcnoBHoe n306paxkeHne CBapHbIX COEAUHEHMIA

BuanMble WBbI CBApHbIX COEAMHEHMI M306pa)katoT CrIOLHOM TOSICTOW OCHOBHOM
JMHWEN, HEBUAUMBIE LUBbI — LUTPUXOBOM NIMHWEN. BMayMyt0 CBapHYIO TOYKY M306pakatoT
3HaAKOM «+>» TOJICTON OCHOBHOW JIMHMEN.

HeBuamMmyto CBapHyt0 TOYKY He u306paxkatoT. Hanuume cBapHOro wBa Ha
N306paXKeHUN AeTanu yKa3blBaloT OAHOCTOPOHHEN CTPESIKOM Ha JIMHUM-BbIHOCKE
(puc. 49), koTOpasi B TPYAHOAOCTYMHbLIX MeCTax MOXeT OblTb C M3MO0MOM. YCNOBHOE
0003HauyeHNe NULEBbLIX LUBOB HAHOCSAT HaZ MOSIKOM NUHUKM-BbIHOCKM (CM. puc. 49), a
060pOTHBIX (HEBUAMMBIX) — oA nosnkoi (puc. 50).

5.10

Yenobroe o0o3waverue wha Yrnobuoe ooosHaqesue wha

10 -60° Yenobroe ooosnaqeHue wha

Puc. 49 Puc. 50
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CTpyKTypa yCc/I0OBHOro 0603Ha4yeHUs1 CBApHOro LWBa U CBAapHOM TOUYKMN

3uaku O u |
LY

Ly | —Lp | — s | — L | — | | la | s |

P

3Hak IEpOoXOoBaATOCTH
MpH MexaHu4yeckoii obpadboTke 1mBa

BenomorarenbHbie 3Haku, kpome O u |

PasmMeps! NpepLIBUCTOrO 1iBa /U7, pa3/IeICHHbIC 3HAKAMHU:
/- LIEITHOTO ¥ 7 - TMIaXMAaTHOTO PACIOIOKeHHS [IPOBAPHUBAEMBIX YUIACTKOB

3nak [\ W pa3Mep KareTa LA YIIOBEIX, TABPOBLIX H HAXJIECTOYHEIX IIIEOR

YcnosHoe 0003HaueHHe crnocoba cBapku
(s TOCT 5264-80 - He yKa3®IBaKOT)

bykBenHo-LHppoBoe 0003HAYEHUE 11IBA 110 CTAHAPTY

O0o3HauyeHnue cTaHjapTa Ha THIIEL H KOHCTPYKTHBHEIS
ANNEMEHTLI LIBOE CBAPHBIX CDE,I[HHEHHIT‘I

BcnoMmorarenbHble 3HaKU
BbicoTa 3HaKOB paBHa BbiCOTE WpudTa B 0603Ha4YEHNM LWBa

3HaueHMe BCNOMOraTesibHOro 3Haka N306paxceHne

YcuneHue wBea CHATb. g 2

HannbiBbl 1 HEPOBHOCTU LLBa O6pa60TaTb C NNnaBHbIM NepexoaoM K OCHOBHOMY
MeTanny.

LLloB BbIMONHUTE MPU MOHTaXe nsaenuns.

LLloB ABYCTOPOHHMI NPEpbLIBUACTLIN C LIEMHLIM PacroNioXXeHWEM NPOBapUBAEMbIX
yyacTkoB (puc. 51).

LLioB ABYCTOPOHHWUIA NPEPLIBUCTLIV C LUAXMaTHLIM PacrofioKEHNEM MPOBapPUBAEMbIX
yyacTkoB (puc. 52).

LLloB No HE3AMKHYTOMY KOHTYpY.

LLloB MO 3aMKHYTOMY KOHTYpY. O

MpepbiBUCTbIE LWBbI (pUC. 41) MMEIOT paBHbIE MO AJIMHE NPOBapUBaEMble yyacTku | ¢ paBHOMepHbIM LWaroMm £
Mexay HuMW. MNpu ABYCTOPOHHEN CBapKe, €Civ NpoBapuBaeMble y4acTKM PacnosfioXeHbl Apyr NPOTMB Apyra, TO LWOB
HasblBaeTCs WenHoi (puc. 51), ecnM ydyacTkM 4YepemyloTcs, TO WOB — LWAXMaTHbIA (puc. 52). YcrosHoe
0603HaUYeHNN NPEPLIBUCTBIX LBOB B CTPYKTYpe: uenHbix | / ¢ waxmatHbix | Z¢.

7 4
I [T T T
A T T o
3 Z
Puc. 51 Puc. 52
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Mpy HanMuMM OAMHAKOBLIX LUBOB 0BO3HAYEHME HAHOCAT Y OAHOrO M306paXkeHusl. STOT LUOB HyMepyloT.
Homep wWwBa npocTaBnsieTcs Ha nMHUMKM-BbiHOCKE (puc. 53, a). [onyckaeTcsa Bnepeay HOMepa YyKasblBaTb
KOMIMYECTBO OAMHAKOBBLIX LIBOB (26). Y OCTaNbHbIX LUBOB MPOBOAST JIMHUM-BBIHOCKM C MOJIKaMW ANS1 YKasaHWs
Homepa waa (puc. 53, 6, B).

YrnoBroe odosnayenue - Nt
X Net
L |
o\ Net
o W
/ a 0 G

Puc. 53

Ecnu Bce cBapHble LWBbI, U306paXKEHHbIE Ha YepTexe U3Aenus, XOTS U pa3HbIX TUMOB, BbINOHEHbI MO OAHOMY
M TOMY e CTaHAapTy, Hanpumep FOCT 8713-79, ero 0603Ha4YeHne Ha MOJIKE He yKa3blBaloT, a AAKT CCbIIKY B
TEXHUYECKMX TpeboBaHMsAX (Haa OCHOBHOM HAaAMWUCHIO) MO TUMY:

Ceapka no NOCT 8713-79.

BbykBeHHO-LUMdpoBoe 0603HauUeHne CBapHbIX WBOB (Bbibopka 13 FOCT 5264-80)

Tabnvua 4
Tun XapakTtep wBa 1 ¢popMa NOAroTOBKM KPOMOK CeyeHue wBa | O603HaueHue
coeAuHeHunst

CTbIKOBbIE OnHOCTOPOHHMI 6e3 ckoca KPOMOK . C2
7 N
ZIIN

OnHOCTOPOHHMIA CO CKOCOM KPOMKU m C8

[1BYCTOPOHHWI CO CKOCOM [ABYX KPOMOK m C21

Yrnosble OAHOCTOPOHHMI 6e3 ckoca KPOMOK %@ Y4

[BYCTOPOHHMIN 6e3 CKOCa KPOMOK @ y5

TaBpoBble OnHOCTOPOHHWMI 6e3 ckoca KPOMOK % T1

[BYCTOPOHHMWI1 6e3 ckoca KpOMOK E%; T3

OAHOCTOPOHHWI CO CKOCOM KPOMKM % T6

HaxnéctouHble | OAHOCTOPOHHUI 6e3 ckoca KPOMOK N N H1

&
[IBYCTOPOHHMWIt 6e3 ckoca KPOMOK % H2
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MpuMep 0603HaYEHNs CBApHOrO LUBa.

[LloB CTBLIKOBOTO CO-
eAMHEHHS ¢ KPHBOMHHE- 1/ OCT 5264-80-C13Q

HbBIM CKOCOM OJTHOM O

KPOMKH, [IBYCTOPOHHHIA, 7
BBIMTOHAEMbIH NYTOBOii A

PYYHO# CBapKO IIpH MOH- Q
TaxXe W3IeNHs. &
Ly

Veunenue  CHATO ¢
00euX CTOpPOH.

2. COEAVHEHMS MANKOWN, CKNENBAHWEM (FOCT 2.313-82)

B oTnnume oT cBapku npwm naiike TEMNEPATypa niaBneHnsa nNpunosa 3Ha4YUTENbHO HUMXKE TEMMEPATYPbI
nnaBneHna MaTtepuana feTanei.

PasnuualoT nanky TBEPAbIMUA M MATKMMM npunosiMu. K TBEpAbIM OTHOCATCA MeAHOUMHKoBble MML 36,
nMLy, 48, NMMLU 54 (FOCT 32137-78), cepebpsHble MNCpl0, MNCpl2 (FOCT 19738-74) wn gpyrve npunon. Nx
MCNOMb3YOT NPpU Maiike paM BeflocMneaoB, MOTOLMKIOB, aBTOMOOGUJIbHBIX PaanaTopoB, Y3N0B XOSIOAU/IbHUKOB,
OBESIMPHbIX U3AEUIA.

K MSrkuM npunosiM oTHocATcs onoBsiHHOCBMHLUOBLIE MOC 40, MOC 61, NOC 90 (FOCT 21931-76),
ONOBSiIHHOKaAMMEBbIE 1 Ap. OHW NPUMEHSIIOTCS B N1EKTPO- 1 paanonpubopocTpoeHun.

[nsa ckneunBaHWsl METATTMYECKUX U HEMETANIMYECKUX MaTepUanoB NPUMEHSIOT pasninyHble kneu: bo-
2, B®-4, MBA, N288, anokcuAaHbIi, KapbUHOMbHBIN U Ap.

Ha Buagax M paspesax Mpunol n Knenh M306paxkatloT YTONLWEHHOW CM/IOWHON NUHMEN TOMLWMHOW 2S
(1...2,8 MM). YTONLEeHWe aenaeTcs 3a CYET OXBaTbIBAOLLEN AeTanu.

MasiHble coegMHeHna 0003HaYaloT YC/IOBHbIM 3HAaKOM B BUAE MOJSIYOKPYXXHOCTM U, KOTOPbIM HaHOCST
OCHOBHOMW JIMHMEN Ha HAKITOHHOM YYacTKe JIMHUU-BbIHOCKU C BYCTOPOHHEN CTPENKOMN.

B 3aBucMMOCTM OT hopMbl AeTaneil M MX B3aMMHOTO MonoXxeHust (puc. 54) OCHOBHblE TWUMblI MaAsiHbIX
COEAMHEHWI MONYYUNU Creaytolme ycnoBHble BykBEHHO-UMMpoBble 0603HaYeHus: a) HaxnéctoyHole — (MH-
1..MH-3), 6) TaBposble (MT-1..MT-4), B) cTbikOBble (MB-1..MB-2), r) kococTbikoBble (MB-3...MNB-4), Aa)
Teneckonumyeckue (MH-4...1NMH-6), e) yrnosble (MY-1...1NMY-3), x) conpukacatowmecs (MC-1...MC-5).

”s .

J e X
Puc. 54

Ha uepTexe (Ha nosnke) ykasbiBaloT 6YKBEHHO-LMpPoBOe 0603HaYeHNe TUMa NasitHOro COeANHEHNS 1, NpU
HeobxoanMOoCT pa3mepsl WBea (puc. 55).

0603Ha4veHne npunnos yKa3biBalOT B TEXHUYECKUX Tp86OBaHMﬂX (Ha,U, OCHOBHOW HaAINMUCbIO qepTema).
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KneeBble COEAMHEHMsI 0603HAYAIOT YCTIOBHBIM 3HAKOM, HAaMOMUHAIOWMM 6ykBy K, KOTOpbI HaHOCST
Ha JIMHUW-BLIHOCKE CM/IOLIHOWM OCHOBHOW NMHMeEN (puc. 56). O6o3HaUeHWe MapKU Kes BbIMOJHAIOT TaK Xe, Kak
U MpWMosi B MasiHbX COEAMHEHWSIX. BbINOMHSIEMblE MO MEPUMETPY LUBbI KIEEBbIX WM MasiHbIX COEAMHEHWH,
0603HAYaIOT KPY>XKOM AMAMETPOM 3...5 MM Ha KOHLIE SIMHUK-BbIHOCKM.

ey
[17-7
}L
/’—‘-___—-—‘ ~q
1 lpunow 1700 49 1OCT 21937-76 T Knew 6@-10T FOCT 22345-77
Puc. 55 Puc. 56

3. COEANHEHMS 3AKTENKAMMN

3aKNENOYHbIE COEAMHEHWSI MPUMEHSIIOT B KOHCTPYKUMSX, paboTalowmx MoA AEWCTBMEM YAApHbIX U
BUOPALMOHHDBIX Harpy30K U B YC/IOBUSIX PE3KO MEHSIIOLIMXCS TeMnepaTyp (KOT/0-, CyAo- U CAMONETOCTPOEHME).

3aknénka npeacraBnsgeT cobon LUMAMHAPUYECKUIA CTEPXEHb C 3aKNagHOW rOMIOBKOWM Ha OJHOM KOHLIE.
3aMblKaloLLas rofioBKa Ha IpYroM KoHLe hopMUpYyeTcs B pe3yibTaTe KIEMKU.

3aKkNEnKN M3roTaBNMBAlOT M3 MNAcTUYHbIX MaTepuanos: ctaned Mapok Cr2, C13, cranm 10 u 10kn,
HepxkaBetowlern ctanu 12X18HIT, natyHu J163, mean M3, antoMmMHUEBbIX cnnasoB 18, AA1 v ap.

KoHCTpyKuun 3aknénok pasHoobpasHbl (puc. 57). Hanbonbluee pacnpocTpaHeHne noay4mnun 3aknénku
nonykpyrnou (a), notaHon (6), nonynotaiHou (B) M KOHM4YECKOM () ronoBKaMu. L — KOHCTPYKTMBHas AnvHa
3aKNENOK, UCNonb3yemMas npu ux Bbibope.

o
L L A K L

Puc. 57

Knénky ctanbHbiMK 3aknénkamm amameTpoM d= ao 10 MM, a Takxe 3aknénkamm u3 naTyHu, Mean u
NErkMx CnsiaBoB BCEX ANAMETPOB BbIMOJSHAIOT XO/0AHbIM CNOCOOOM; CTanbHbIMKU 3aKNEnKaMu, ANaMeTPOM CBbILE
10 MM — ropsiuum cnoco6om.

[nvHy CTepXHs 3aKNénkyM BbIGBUMPAOT B 3aBUCMMOCTM OT TOMWMHbI CKNENbIBaeMbIX [AeTanen u
BbICTYMaloLLEN YaCTU CTEPXKHS, MpeaHasHayeHHoW Ansi o6pa3oBaHus 3amblkatowen ronosku: 0,5-1 amametpa
3aK/ENKM Ha obpasoBaHue noTaiHoi; (1,15-1,5)d — ana nonykpyrnoi. Harpyska, npunaraeMasi K BbiCTynatoLein
YacTu CTEPXXHSA NpUBOAUT K ero aecdopmauunn. MaTepuan CTepXXHS 3aMoJTHSAET 3a30pbl B COeAMHEHUN 1 0BpasyeT C
MOMOLLbIO CMEeLMabHOro MHCTPYMEHTa 3aMblKatoLLyHO rOSTIOBKY.

Mo pacnonoXeHUo COeAMHSIEMbIX AEeTanei pasfMuyaloT WBbl HaXJIECTOYHble (puc. 58) M CTbiKOBble
(puc. 59). YcraHoBneHHble psiaoM aBe u 6onee 3aknénku ob6pasytoT WOoB. 10 OTHOCUTENBHOMY pa3MEeLLEHUIO
3aK/ENOK LWBbLI AENATCS Ha PAAHbIE U WaxXMaTHble. PsaHble WBbl MOryT 6biTb OAHOPSAHLIMU, ABYXPSAHLIMU
M T. 4. WaxMaTHbIA WOB MeHee TPEX psfOB coaepXaTb He MOXeT. LLBbl MO HasHayeHWio NoapasAenstoTcs Ha
MpoYHble, (paMbl, KPOHLUTENHbI MNOABLEMHO-TPAHCMOPTHBLIX YCTPOWCTB), MJIOTHble (pe3epByapbl, Gaku ans
XWMAKOCTEN M ra3oB) U NPOYHOMIOTHbIE (Fra30C60pHMKN, KOT/IbI).
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Puc. 58 Puc. 59

Mpy BLINOMHEHUN PaBouMX UYepTexen KNEMAHHOMO COeAMHEHUS AOMYCKAETCA MPUMEHSTb YNPOLLEHNUs
(puc. 60). N306paxatoT oaHy-, ABE 3aKNEMKWU, @ OCTasbHbIE MOKA3bIBAOT YC/IOBHO LIEHTPOBbLIMUA UM OCEBbIMU
NMHMSAMU. Bce KOHCTPYKTUBHBIE 3IEMEHTBI M Pa3MepsI LBa KNEMAaHHOMO COEAMHEHMS YKa3bIBalOT Ha YepTexe.

pany I I Jany
V27T 4 94 T
N I N N N REEN
L | | L/

Puc. 60

Mpn amMameTpe CTEpXKHS 3aKNEMKM Ha vepTexe < 2 MM, TO OHa m3obpaxaeTcs ycnoBHo. Ha puc. 61
n306paxxeHNs OHMX M TeX Xe 3aKNENOK Npu KPYNHOM 1 MenkoM Maclitabe.

m | T
|

|
| | |
NI

4. COEANHEHNSA CLULMBAHMEM WU METAJTIMYECKUMN CKOBKAMU

CoeaMHeHMs, Moslyyaemble CLUMBAHMWEM, W300paXatoT TOHKOW CrIOWHOW JIMHMENR C
OTBOAOM OT HEE JIMHUM-BbIHOCKM C YC/TOBHBIM 3HAKOM CLUMBKM, MOXOXMWM Ha NaTUHCKYO 6ykBy N u
MMEIOLMM TONLWMHY S. N306parkeHne Takoro 3Haka NpPMBEAEHO Ha PUCYHKE PSiAOM.

CoeanHeHne NUCTOB KapTOHa, KOXW, MacTMKa Mpu noMoluM MeTasiimyeckmux CKObOK,
obo3HauvaloT cneayrowmMmn yCcnoBHbIMM 3HaKaMu:

] — Ans coeaMHEHWUI, BbINOTHSAEMbIX BHaX1ECTKY;
> - ANS Yr0BbIX COEAUHEHWN,

KOTOpbIE€ HAHOCATCS HA JIMHUM-BLIHOCKE CMJIOLLHOM TONCTOW OCHOBHOWM JIMHUEN.
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