Jlekuus 11. HepazbeMHbIe cOeIMHEHMSI
1. Buabl cBapku

CBapkoil Ha3bIBaIOT MPOLECC MOJYYEHHUS HEPA3bEMHOI'O COCIWHEHHS Me-
TJUIMYECKUX YacTe ¢ NMPUMEHEHUEM MECTHOIO HarpeBa MeTajuia 0 IUlacThYe-
CKOTO WJIM >KHJKOTO cocTosiHus. Llenb HarpeBa — MHTEHCUPUIIMPOBATH MPOIIECC
mud¢y3un, HEOOXOAUMBIN ISl TOMYYeHHsI COSAMHEHHUs. PaznuyaroT 1Ba OCHOB-
HBIX METO/Ia CBApKHU:

- 0asieHueM, TIPU KOTOPOM METaJl JieTale HarpeBaeTcs /10 MIaCTUYECKOTO
COCTOSIHUS U 3aTEM JETAIN CHKUMAKOTCS;

- niasnenuem, NMPU KOTOPOM OCHOBHOU METAI1 JeTajeill pacruiaBiseTcs
U BMECTE C MPUCAOOUHBLIM METALUIOM OoO0pa3yeT OOIyI0 XKUIKYI BaHHY, MOCTE
3aCTBIBAHMS KOTOPOU IMMPOUCXOIUT COEUHEHUE ACTAIICH.

Ha npaktuke cymiecTByer 0ojee HMOJyCOTHH CIIOCOOOB CBAapKU, KOTOPHIE
MOXHO OTHECTH K yKa3aHHbIM MeTtojgaM. Cpeaum HUX Takue BHJIbI KaK CBapka
B3PBIBOM, TPEHHEM, JIEKTPOHHO-ITy4eBasi, YIbTpa3ByKoBasi, miasmMeHHas, 1uddy-
3MOHHas B BakyyMe u Jip. HauGosblee pacnpocTpaHeHre B MAIIMHOCTPOEHUH T10-
JYYUIIH CIIETYIOUIME OCHOBHBIE CIIOCOOBI.

l'azoeas ceapka. ITOT cnoco0 3aKIOYAETCS B OIUIABICHUHM MaTepHalia Jie-
Tajgel W IpyTKa MPHUCATOYHOr0 MeTaiia BbicokoTemmneparypHbsiM (10 3200°C)
IUIAMEHEM Ta30BOM TOpeNKkU. B KauecTBe roproyero U OKUCIUTENS OOBIYHO OepyT
anetusieH W kuciopon. I[lpumensiercs s CBapKu JAeTaledl MajibIX TOJIIHH
(1...5 MM) U3 MaJIOYTJIEPOAUCTHIX CTAJIEH, IIBETHBIX METAJUIOB, HEMETAJUIMYECKUX
JeTaJIeN, ISl HAIUJIABJIEHUS TBEPABIX CIUIABOB HA PEXKYIIUN UHCTPYMEHT. B ycio-
BUSIX M30BITOYHOM MOJa4M KHUCIOPOJa MPOUCXOJIUT pe3aHue MeTaylia, MpU dTOM
pe3Ka BO3MOXKHA J1ayKe M0 BOJOM.

Onexmpodyz06as ceapka — Pa3sHOBUAHOCTb 3JIEKTPOCBAPKU IJIABJICHUEM.
[TonbITKM UCTIOJIB30BATh BOJIBTOBY JIYTY IS CBAPKU ObLIM HEyCHENTHBIMU J10 1882
rojia, korma pycckum muzodperarenem H.H. benapmocom »tot crioco® He Obul 3a-
nareHToBaH B Poccum, a 3arem emie B 12 crpanax. BHauane ncnons3oBaics rpa-
(UTHBII 37EKTPOJI, 3aTEM CTalIM MPUMEHATh METaJUIMYECKHE 3JIEKTPOJIbI, MpHuca-
JIOUHBIN MaTepuasl KOTOPhIX B OCHOBHOM U (hopmupyeT moB. Takue 3JIEKTPOIbI
MOKPBITHI CIIEIMATBLHON 00Ma3KoM, ClIOCOOCTBYIOIIEH 00pa30BaHUIO IIIAKOB U Ta-
30B, MPEJOXPAHSIONIMX METAJUT OT BO3JIEUCTBUS aTMOC(EPHOro KUCIOPOa U a30Ta.

JlyroBasi cBapka ObIBaeT py4yHOU M aBTOMaTH3WpoBaHHOW. COEMHAIOT CTa-

7Y, YyTYH, aJIIOMUHHUEBBIE, MEJIHbIE U TUTAHOBBIE CIUIaBbL. J[JIg 3alUTHI MeTailia
OT OKHUCJICHUS U a30TUPOBAHUS YaCTO MPUMEHSIOT CBapKy MO/ ciioeM (iiroca uiv B
3aIlUTHOM CpeJle MHEPTHBIX Ta30B — aproHa, reusl.
Konumaxmnas ceapxa. Hanbonee pacnpoCTpaHEHbl cmbIKOBAs, MOYeYHAsl N UL08-
Has KOHTakTHas cBapku. CoenMHEHHe AeTaneil MPOHUCXOIUT 3a CYET pas3orpena
AJIEKTPOTOKOM MOBEPXHOCTU KOHTAKTa A0 IJIACTUYECKOTO COCTOSIHUS U MOCIeny-
IOIIETO IIPUXKATUA JeTalled Ipyr K Apyry. Pu3ndecKkuid NPHUHOUI KOHTAKTHOU
CBApPKM OCHOBAaH Ha TOM, YTO 3JICKTPUYECKOE COIMPOTUBIICHHE B 30HE KOHTAKTa
CYIIECTBEHHO BBILIE, YEM B METAJLIE, 32 CUET YETO NOTEPSIHHASA DHEPIUS DIIEKTPU-
YECKOr'0 TOKA BBIAEISAETCA UMEHHO B 3TOM 30HE.



Ha ToM e mpuHIMIE OCHOBaHa 31eKMPOULIAK08As C8apKd, TIIe SHEPTHUs
BBIICIISIETCS B CJIOE PACIUIABIEHHOTO IIUIAKA, 3alOJHSIOIIEr0 CThIK AeTaneil. [lan-
HBII BUJT CBapKU MO3BOJISIET COCIUHSATH JETaIU TOJIIIHUHON IO OJTHOTO METpA.
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CriocoOsbl CBAapKU: ra3oBasd, dJICKTPOAYIroBast U KOHTAKTHAA TOUCHHAA

OO6nacTu NTPUMEHEHUS CBAPKHU OYEHb OOIIMPHBI, YTO 00YCIIOBIIEHO, B IEPBYIO
ouyepe/b, JOCTOMHCTBAMH CBapHBIX COEAMHEHMU. VX MIMPOKO MCHOIB3YIOT B Ma-
IIMHOCTPOEHUH, CaMOJETOCTPOCHHUH, KOpaOJIECTPOCHUH, CTPOUTENIbCTBE, DJIEK-
TPOHHOM MPOMBIIIIIEHHOCTH U IPYTUX OTPACIISIX TPOMBIIIIICHHOTO IPOU3BOICTBA.

K nocromHcTBam cBapHBIX COETUHEHUIN OTHOCAT CJIEAYIOIIHE:

- MPOYHOCTh. J[aHHBIA BUJI COEIMHEHUM OTHOCAT K HamOojiee MPOYHBIM B
KJIacCe€ HEPa3zbeMHBIX COCAMHEHHH, JIydllle APYruX MPUOJIMKAIOMUNA KOHTYpP CO-
CTaBHBIX JIETAJICH K IICJIbHBIM;

- MEHBIIIUN pacxoj] Matepuana. [Ipu M3roTOBIEHUH KOPIMYCHBIX U JIPYTUX
JIeTae ¢ MPUMEHEHUEM CBAPKH BMECTO JIUThSI YMEHBIIIAETCS PacXo]l MeTalljia 110
30% u Gonee; 3aMeHa KJIENaHbIX COSAMHEHUI CBAPHBIMH TaKKE YMEHBIIIAET MacCy
KOHCTpYKIUH 10 25%;

- CHIDKEHHE CTOMMOCTH. [IprMeHeHne cBapku BMECTO JIPYTHX CIIOCOOOB CO-
€IMHEHUS JIETAJICN CHIKAET CTOMMOCTD m3Aenuu B 1,5 ... 2 pasa.

Hapsiny ¢ mocTomHCTBaMHU CBapHBIM COEAMHEHUSM MPHUCYIIHN U CYIIeCTBEH-
HBIE HEJOCTATKU:

- BOBHMKHOBEHHUE OCTATOYHBIX HANPsDKCHHH MPH CBapKe MAaCCHUBHBIX JIETa-
JIeH BCIEACTBUE MX HEPAaBHOMEPHOTO HArPeRBa,;

- KOpoOJieHne TOHKOCTEHHBIX JIeTaJei, OTpaHUYUBAIOIIEe TPUMEHEHUE CBap-
KU TIPU U3TOTOBJICHUN O00O0JIOYEHHBIX KOHCTPYKITUN M3 MPOKATHBIX JIUCTOB: METaJI-
JMYECKON OOIITMBKYA MaJIOMEPHBIX CYIOB, JIE€TaTEIbHBIX aIMIapaToB, pe3ePBYapos ...;

- HaJu4#he CKPBITHIX JAe(EKTOB: NMIJAKOBBIX BKIIOYCHHUH, Ta30BBIX IMy3bIPb-
KOB, HEIPOBapa U JIp., CHIKAIOLIUX MPOYHOCTh coequHeHunit. Kpome toro, aedex-
Thl BBI3BIBAIOT KOHIICHTPAIIMIO HAMNPSOKCHWA B paloHE WX JIOKAJIW3AIMH, YTO
B YCJIOBUAX AWHAMHYECKOTO HArpy>KEHHUs MPUBOAUT K OOPA30BAHHIO U POCTY
yCTaJIOCTHBIX TPEIIUH.



2. Buabl CBapHbIX cOeIMHEHU M CBAPHBIX IIIBOB

B 3aBucumocTtu ot PACIIOJIOKCHUA CBAPUBACMBIX z[eTaneﬁ CBAapHBLIC COC/IH-

HCHUA ACIAT HA CmblKoeble, HAXIeCnOYHble, maepéeble, yenoeble U 1p.
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Buapl cBapHbIX coeHeHUH: | — CTBIKOBOE; 2 — HAXJIECTOYHOE;
3 — TaBpoBOE; 4 — yrioBoe

CBapHBIe IBbI, KOTOPBIMU BBIIIOJIHAKOT CTBIKOBBIC COCAMHCHHA, HA3bIBAIOT

TaKXKe — cmuvikogbimu. 1Bl HaXJIECTOUHBIX, TABPOBBIX U YIJIOBBIX COCIUHEHUU
HA3bIBAIOT y2n106biMu (PEXKE, BANTUKOBLIMIL).

<40 5 <40

—Y —~Y
=12..40 <30

—~ Y gy |
28 7Y

[TpoYHOCTH CTHIKOBBIX INIBOB OJH3Ka
K MPOYHOCTH OCHOBHOIO Meraia. B 3a-
BUCHMOCTH OT TOJIIIMHBI JE€TaJNC CBapKy
BBIIOJIHAKOT ~ OJAHOCTOPOHHUM, JIBYCTO-
POHHUM WJIM OJHOCTOPOHHHMM C TMOJBAap-
koi mBamu. CoeIMHEHUSI BCTHIK TPEOYIOT
MpPEABAPUTEIHHON TOATOTOBKH KPOMOK
JieTanei, ModToOMy HX MNPUMEHSIOT IJIs
HanOoJiee OTBETCTBEHHBIX KOHCTPYKIIMA,
HE JOIyCKAalOUIMX CBAapKy BHAaXJIECT.
Kpomku TOHKHMX JIMCTOB BaJIbLyIOT. bo-
Jiee TOJICTbIE €T COCOUHSIOT Cleay-
IOIUMU TIBaMH: 0€3 CKoca KpPOMOK, V-
oOpasubiMu, U-o0pasubiMu, X-00pas-
HbIMU U K-00pa3HbiMu.

Haxnecrounsie COCANHCHUA, KaK YKa3bIBaJIOCbhb, BBIIIOJHAIOT YIJIOBBIMHU

IIBAMH, KOTOPBIE, KPOME TOTO, Pa3IHyaiOT 10 OPUEHTALMH OTHOCUTEIILHO HAIIPaB-
JICHHSI BHEIIHEH cuiibl Ha sobosvie (LF), ¢nancosvie (|F), xocvie (oa HEKOTO-
pPBIM yTJIOM K F) U kxomOunuposantvle, IpeaCTaBISIIONIIE COOON pa3IUUHbIE COUe-
TaHWsI TPEIBIIYIIUX TPEX.
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BI/II[I:I HaxJICCTOYHBIX IIBOB: JIOGOBBIG, q)HaHFOBI:IC, KOCBIC



VYrioBble mBBI MO (popmMe MpoPuiist AENSAT HAa HOPMANbHble, GbINYKIIblE
u goenymole (ymydmeHHble). COOTBETCTBYOMIME (HOPMBI CEUCHUN TPEICTABICHBI
Ha PUCYHKE BHU3Y. BOTHYTBIC BB B CPABHEHUU C HOPMAJTBHBIMH U BBITYKIBIMH
IIIBaMH, CO3/Ial0T 3HAYMTEIILHO MEHBIIYIO0 KOHIICHTPAIUIO HANPSDKCHHM, KOTOpas,
KaK W3BECTHO, OTPUIIATEIILHO BIHUSET HA COMPOTUBICHUE YCTAJIOCTH MaTepHaa.
[To 3TO¥ MpUUYMHE BOTHYTHIE YIJIOBBIC BBl MPUMEHSIOT B COCTUHEHUSX, TOJBEP-
KEHHBIX JUHAMUYECKUM Harpy3kaM W BUOpamusiM. BorHyTOCTh oOecrieumBacTCs
JOTIOJTHUTEIFHON MeXaHU4YeCKOW 00paboTKOiA.
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IIpodunn yrioBsIX IBOB: HOPMAJIbHBIN, BBITYKJIbIA, BOTHYTHIN

3. Pacuer cBapHBbIX cOeIMHEHUII HA POYHOCTH

OCHOBHBIM KpUTEpHEM pPabOTOCIIOCOOHOCTH CBAPHBIX COETMHEHMI SIBISETCS
IIPOYHOCTH. J[JI1 MPOCTOTHI pacyeTa MPEANOoNararoT, YTO HAIPSIKEHHUS B OIACHBIX
CCUYCHMSIX UMEIOT PABHOMEPHOE PACIIPEICIICHHUE.

Cmpuikogble coelMHeHUsI OOBIYHO Pa3pyIIAIOTCS M0 IIBY, MECTY CIUIABICHHUS
MeTajula IBa C METAJUIOM JETalH, II0 CEYEHUIO CaMOU JI€Talu B 30HE TEPMUYECKO-
IO BJIMSHMS, OCOOEHHO MPHU CBAPKE TEPMHUUECKH 00paObOTaHHBIX MJIM HaKJIEHaHHBIX
cTasieil. Pacuer Ha MPOYHOCTh CTHIKOBBIX CBAPHBIX COEAUMHEHM, pabOTaloIUX Ha
pacTshKeHHe — C)KaThe WM Ha M3rH0, MPOU3BOJAT MO YCIOBUIO MPOYHOCTH CTEPXK-
H$l, IOTIEPEYHOE CEUEHUE KOTOPOTo PaBHO MOMEPEYHOMY CEUEHHIO IeTanu O0e3 yuera
BBIITYKJIOCTH IIBA. [Ipy 3TOM HEy4YeT BBIYKIOCTH UAET B 3a11aC IPOYHOCTH.

YcnoBre NPOYHOCTH MPU PACTKEHUH — CKATUU
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rae F — pactarusaromas (cxumaromas) Harpyska; | — jumnna msa; 8 — Tonmuua
nerand; G u [6' ] — pacyeTHOE M JOMyCcKaeMOe HOpMaJIbHBIC HAIIPSHKEHUS B CeUe-

HHUH I11BA.
Pacdyer  CTBIKOBBIX  CBapHBIX
a) - IIBOB Ha MPOYHOCTh NMpHU U3rude Be-
F L . F oyT 1o popmyiie
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M M . _
. rae M — wnsrubarounmii MOMEHT B C€
| AL | yeHun mBa; Wy — oceBOM MOMEHT CO-
MIPOTUBJICHUS CEUYCHHU U3ruoy.

CTBIKOBOE COEIMHEHHE B npeacTaBJICHHOM Ha pHC. 9] clIydac
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Haxnecmounwie coennuenusi. [Ipaktuka mokasbIBaeT, YTO YIJIOBBIC IIBBI
HAXJIECTOYHBIX COCJIMHEHHM pa3pylIaloTcs B pe3ysibTaTe cpe3a Mo OUCCEKTOPHOM
MJIOCKOCTH, HE3aBUCUMO OT OPUEHTAIIMM I1IBa OTHOCUTEIHHO BHEIIHEH HArpy3Ku.
Ha pucyHke HMXe NpHUBEIEHA CXEMa HArpy>KEHUs COEIUHEHHS, BBIMOJIHEHHOTO
IBYMS (DITAHTOBBIMH IITBAMH.

c <[c,]

K onpeznenenuro ronaau cpesa

KaK BHUAHO U3 pHCYHKa, pvaeTHaﬂ BBICOTA OITIACHOI'O CCUCHUA IIIBA paBHai
k cos45° ~ 0,7k,

rae Kk — Beicora kareTa yrioBoro msa. Ilnomans IoBEpXHOCTH cpesa ACp =0,7kl.

VYciioBue NpOYHOCTH IBA

e cal
0,7kl

JIoG0BBIE U KOCHIE IIBBI TAKXKE Pa3pyIIAOTCS MO OMCCEKTOPHOM TMIOCKOCTH
BCJICJICTBHE cpe3a. VX pacCUMTBIBAIOT MO TOMY ke ycioButo. [locnennsst popmyrna
CIIpaBeUIMBa U JUIsi KOMOMHUPOBAHHBIX MIBOB. B mobom cityuae nox | monumaror
CYMMapHYIO JUIMHY BCEX IIBOB HAXJIECTOUYHOTO COCIMHEHUs (JIOOOBBIX, (IIaHTO-
BBIX U KOChIX). KaTeT K MOXKeT paBHAThCS WK ObITh MEHBIIIE TOJIIUHBI O JICTAIH.

CylIecTBYIONIME HOPMBI OTPAaHWYMBAIOT JUIMHY  (DJIAHTOBBIX  IIIBOB
uatepBasioM 30 mm < | < 50k. [1IBeI GosbicH qmHBI HEd()PEKTUBHBI B CUITYy He-
PaBHOMEPHOCTH PACIpEeNICHUs] HANPsHDKEHUH 1o JuiiHe 1miBa. J{TuHYy J000BBIX U
KOCBIX IITBOB HE OTPAaHIYMBAIOT.

Jonyckaemble Hanpsukenus pactsukenns [o)], cxarns [6.] n cpesa [1;]

B CBapHBIX IIBaX BHIOMPAIOT B 3aBHCHMOCTH OT JIOIyCKA€MBIX HAIPSKCHUN Ha
pacTsKeHHe OCHOBHOTO MeTaslia KoHCTpykuun [G,] no Tabmuue:



I[onycxaeMble HaNPHAKCHUA NJ CBAPHLIX IIIBOB

Bun TexHonornueckoro npoiecca Pactsxenue Cxxatue Cpes
o] | [0 | [
ABTOMatHueckas moji GJIrcoM U pyd- [Gp] [Gp] 0,65 [Gp]

Has anekTpoaamMu 942A u O50A, KoH-
TaKTHas CThIKOBas

Pyunast myroBas snexktpomamu 242 u 0,9 [Gp ] [(‘5 b ] 0,6 [G o ]
950, razoBas cBapka

KonTakTHasg TouedHas ¥ MOBHAs — i 0’5 [Gp]

JlomyckaeMble HaNpsKeHUs Ha PACTSHKEHME OCHOBHOTO METAIUIA KOHCTPYKIIMH
[c,] BEiGupator o npeneny Tekyuectn or: [G,] =0, /[S], e nomyckaembiii ko3d-

(unmenT 3amaca npovHOCTH GEPYT B IIpEAEax:
[S] = 1,35 ... 1,6 w1 HU3KOYTIIEPOAMCTHIX CTAJIEH;
[S]=1,5 ... 1,7 nns HU3KOIErHPOBAHHBIX CTAIEN.

JlonmoTHUTEIbHBIA MaTepUaJl
3aKkJjienovYHbIe COeINHEHUS

3aKyienoYHble COeIMHEHHs 00pa3yrOTCs MPH MOMOIIN 3aKJICHOK, TOCTABICHHBIX B CIIELHU-
aJIbHO TPOCBEPJICHHbIE WM MPOOUTHIE OTBEPCTUSI B COEAUHSAEMBIX AeTansix. VX mpumensior B
KOHCTPYKIHUSAX, MOJIBEP’KEHHBIX JACHCTBUIO BBICOKHX TEMIIEpPATyp, KOPPO3UH, BUOPALIMOHHBIM U
yAapHBIM Harpy3kam. B cBsi3u ¢ pa3BUTHEM TEXHOJIOTMM CBApKH 3aKJIEMOYHbIE COETUHEHUS BO
MHOTHUX OTPACISAX MAaTMHOCTPOEHUS IIOCTENIEHHO BBITECHSIOTCS CBAPHBIMHU.

OCHOBHBIMHU MaTepuajaMy 3aKJICTIOK SIBIIIOTCS IUIacTU4YHBIe cTanu Mapok Ct2, Cr3, 10,
15, anmoMuHUEBBIE, MEIHbIE U THUTAHOBBIE CIUIAaBHL. [J1aBHOE TpeOoBaHME K MaTepually — IUla-
CTUYHOCTb M COOTBETCTBUE MaTepuaily coeluHseMbIX netanell. Cobito/ieHue MoCIeaHero Tpe-
00BaHMs HEOOXOIUMO IS MPEeIOTBPAILEHUS] BOSHUKHOBEHHS TEMIIEPATypPHBIX HANPSLKEHUH Mpu
HarpeBe U3-3a pa3IMyHbIX KOAP(GUIUEHTOB TEMIIEPATYPHOTO PACHIMPEHUS, a TAKXKE pa3pyLICHUS
JieTalIed BCIEICTBUE XUMUYECKOU KOPPO3HUH.

[locraHoBKa 3aKjeNoOK B BBICBEPJIEHHBIE OTBEPCTUs JaeT Oosiee MPOYHBIE COEIUHEHUS
(1a 30 - 40%), Tak KaK Kpas MPOOUTHIX OTBEPCTHH MMEIOT MUKPOTPELIUHBI U OCTPhIE KPOMKH,
MOJIPE3AI0LINE TEJIO 3AKJICTIKH.

JIOCTOMHCTBAaMM 3aKJIETIOYHBIX COEIUHEHUH SBIIAIOTCS BBICOKAs HAJAEKHOCTb, XOpOIIas
COIPOTUBIIAEMOCTh BUOPAIIMOHHBIM U yAapHBIM Harpy3kam, IpOCTOTa KOHTPOJISI KauecTna.

K HenocraTkaM cieyeT OTHECTH:

- BBICOKYIO CTOMMOCTH, CBSI3aHHYIO C TPYAOEMKOCTBIO MPOM3BOACTBa (pa3MeTKa, CBep-
JIOBKA, HarpeB 3aKJIENOK, 3aKJIa/iKa, KJIenKa, YeKaHKa);

- GonpiIoN pacxon meramuia. OcnabiieHue eraneil OTBEpCTUSIMHU TOJ] 3aKJIeNKU TpedyeT
YBEJIMYEHUS CEUYCHMs IeTajlei, KpoMe TOro, He0OOXOAMMO YUeCTh MaTepHall, UYL Ha HaXJIeCT
U HaKJIaJIKH1;

- IIyM B MpoIecce KJIENKH, OCOOCHHO JIMCTOBBIX U 00OJOYEUHBIX KOHCTpYKIui. Yacto
KJIenaJbHbIE pabOThl MPOU3BOJIAT, 3allIMIIasi OPraHbl CyXa HayITHHUKAMU.

TexHosorns kiaenku. Kienka MoxeT MpOU3BOAUTHCS MAIIMHHBIM criocoOoM, obecrie-
YUBAIOIUM CTAOUIIBHO BBICOKOE KauecTBO, JUOO BPYUHYIO. 3aKJICNKH U3 [BETHBIX METAJUIOB, a
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TaK)Ke CTAJIbHBIC 3aKJICTKU auaMeTpoM 110 10 — 12 MM CTaBsT BXOJOAHYIO, I OOJNBIINX AHa-
METPOB KJIETIKY BEAYT C HarpeBOM 3akJjenok jao remnepatypst 1000 - 1100°C.

3akJienka npeacTaBisieT co00M KPyIJiblii CTep)KeHb, Ha OJJHOM KOHIIE KOTOPOTO MMEETCs
3aKjaJHasi TOJOBKA, KOTOpas B MPOIlecce KICHKH KIaAeTcsl Ha MoAAepKKy. C MoMOIIbio 00KUM-
K1 (popMHpyeTcs 3aMbIKaloIas TOJI0BKa.

JlnameTp OTBEpPCTHS TOJI 3aKJICTIKY JIEIAI0T HEMHOTO OOJBIIIMM HOMUHAIBHOTO JHaMeTpa
3aKJenKU. B mporecce KIenku CTEpKEeHb 3aKJIENKH OCAXUBAETCA U 3aloJHSAET OTBEpCTHE, CO-
3/1aBasi HEKOTOPBIA HATAT. [[1s1 popMUpOBaHUs 3aMBIKAIONIEH TOJIOBKH U KOMITCHCAITUN OCAJIKU
3aKJIenKa JOJDKHA BBICTYNATh 3a Kpail oTBepetus Ha 1,4...1,7 ee nuamerpa.

Buabl 3akiaenok. Hexotopele BUbI IMpH-
MEHSEMBIX B MAaIIMHOCTPOEHUU 3aKJIENOK IpHu-
BEJICHbI HAa PUCYHKE BHU3Y.

Haubonee pacrnpocTpaHeHbl 3akjieNnKu ¢
NOYKpY2noU, NOMAUHOU WU NOJYROMAUHOU TO-
noBkamu. Jljig coeMHEHUs TOHKUX JIMCTOB U
HEMETANIMYECKUX  MaTepHajioB  IPUMEHSIOT
mpybyamuple 3aKIENKH (IMCTOHBI), 3aMBIKAIOIINE

W ’ A TOJIOBKH KOTOPBIX O6p83y10TC$I paSBaHLHOBKOﬁ.
NN NN
3

JIns OIHOCTOPOHHEW KJIENKH B YCJIOBHUSIX Orpa-
HHUYCHHOI'O I[OCTyl'Ia K COCAMHCHUIO IIPUMCHAIOT
HYCTOTGJII)IG TepMI/I‘-IeCKI/Ie 3aKIJICIIKH, y KOTOpBIX
3aMbIKAKOIIIas1 IoJIOBKa O6p33yeTC5I B3PBIBOM 3a-
psAda mpu HarpeBe A0 TEMIICpaTyphbl IIOpsaKa
% 7 150°C.

OcHacTka i1 KIICTIKH:
1 — 06kuMKa; 2 — IPHKUM;
3 — mogaepxKa
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BI/IIII)I 3aKJICIIOYHBIX IIIBOB

Coedunenue Oemaneii, ocyujecmensiemoe 2pynnou 3aKienoK, HA3bl8aiom 3aK1eNnOYHbIM
weom. 110 Ha3HAYEHHUIO PA3NUYAIOT NPOUHbIE, NPOYHONIOMHbIE U nIomHble WBLL. [IpodHbIe MBI
MPUMEHSIOT B METAJUIOKOHCTPYKIMX. IIpu mpon3BoicTBE pa3andHbIX pe3epByapoB M KOTJIOB B
3aBUCHUMOCTH OT BEJIMYMHBI JaBJIEHUS MCHOJb3YIOT IUIOTHBIE M IPOYHOIUIOTHBIE MBBL [lnor-
HOCTh, WJIM TEPMETHYHOCTD IIIBOB, 0OECTIeUnBaEeTCsl 00Jiee YacTOW MOCTAaHOBKOW 3aKJICTIOK, TIPH
KOTOPOH MCKITIOYAIOTCS 3a30pPbI B CONMPATAEMBIX IJIOCKOCTAX Aeraneid. [{na Gonpiieil HagexHO-
CTH IIJIOTHBIE IIBBI IOJYEKAHUBAIOT YCKAHOM II0 KPOMKaM JETaJIeH, a TaKKe 10 KPasM I'OJI0BOK
3aKJICIIOK.
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[To KOHCTPYKTHBHBIM MTPU3HAKAM PA3JINYAIOT CICAYIOIHNE IIBHI:

- cmbiKkogble (C OJJHON WM IByMsI HaKJIaIKaMU) U HAXJIeCIOYHble;

- 00HOpsIOHbLE, 08)YX- U MHO2OpsiOHble. P 00pasyeT rpynmna 3aKienoK, paciooKEeHHbBIX
0 JIMHUY TapajlIeIbHO CTHIKY JIeTanel. P MOKeT cocTOSTh BCEro U3 oAHou 3akienku. Komu-
YEeCTBO PSAJIOB OMPEICISIOT MO OJJHY CTOPOHY CThiKa. Ha prcyHKe BHU3Y CTBIKOBOM IIOB — JBYX-
PSIHBINA C waxmamHulym PACcTIONOKEHUEM 3aKJIenoK. HaxiecToYHbIi 0B HAa 3TOM K€ PUCYHKE
TOKE UMEET J[Ba Psfa, HO C psi006biM PACTIONOKEHHEM 3aKJICTIOK;

- 0OHOCpe3Hble U MHO20CPe3Hble TIBbI, B 3aBUCHMOCTH OT YHCJa | IIOCKOCTEH, 10 KOTO-
PBIM MPOUCXOAMT CPE3 3aKIICTIKH.
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CTbIKOBOIA (ClIeBa) M HAXJIECTOYHBIH (CIpaBa) 3aKJICTIOYHbIE MBI

m | — 2 OquI/IIIHO, CTBIKOBOHM IIIOB C JABYMs HaKJIaJKa-
[ 11=1 Sinh (o e el MHU SBJISIETCS JBYXCPE3HBIM, @ HAXJIECTOYHBINA IIOB —
| S I S OIHOCPE3HBIM.

| 1
OCHOBHBIE T€OMETPUYECKUE MApaMETPhI 3aKJICMOYHBIX [ITBOB MPE/ICTABIICHBI Ha CIEAYIOIIEM
pUCYHKe, I7ie 0003HAYEHBI:
do — ntnameTp oTBepCTHS (IUAMETP MOCTABICHHOMN 3aKIICIIKH);
p — Hiar 3axKJICIOYHOT'O miBa, UKW PACCTOAHUC MCKAY 3aKJICIIKaMW B HAIIpaBJICHUU, IICP-
MIEHAVKYIISIPHOM JEHCTBYIOIIEMY YCHIHIO F;
€ — pacCTOsTHHE OT 3aKJIETIOK JI0 KPOMKH JIUCTA;
€1 — pacCTOSIHHE MKy PsS/laMi B MHOTOPSITHBIX IIIBAX.
Kpome 0003HaueHHBIX TTapaMETPOB, B pacueTax 3aKJICIIOYHBIX IBOB HAa MPOYHOCTH (H-
TYPUPYIOT TOJIIIMHA JCTAJCH O M TONIIWHA HAKITAJIOK O1.
Jliis Hanbomee 4acTo BCTPEYAIOIIUXCS IIBOB BHIPAOOTaHBI HOPMBI, OMPEIEISAIONINEe 3Ha-
YyeHHs mapameTpoB o, p, J1, e, e1 B 3aBUCHMOCTH OT TOJIIIMHBI O COSAMHIEMBIX aeTaneil. Pacuer
Ha MPOYHOCTH TAKKX IIIBOB HOCHUT IIPOBEPOUHBIN XapakTep.
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HapaMeTpLI 3aKJICIIOYHOI'O I1Ba

Pacuer 3aKkjienOYHbIX COeAMHEHNH HA NMPOYHOCTH

PaccmMoTpuM cuMMeTpHYHOE MO OTHOUIEHMIO K LIEHTPY COeIMHEHus (y.c.) neucTBue
Harpy3ku. C Lenblo YIPOIIEHUs pacyeTa CUJIaMH TPEHHsI MEXKAY JeTalsIMH IpeHeOperaoT BBU-
Jly CJIIOXHOCTH MX ydera. Takke NpUHMMAIOT, YTO Harpys3ka, JACUCTBYIOIIash HAa COEIUHEHUE,
pacpenensercs MeK1y BCEMHU 3aKJICIIKaMU 11Ba B paBHbIX J0JAX. PacyeTHas cuia, mpuxonsina-
ACA Ha OJHY 3aKJICIIKY,

F,=F/n,

r7ie N — YUCIIO0 3aKJIENOK (JUIsl CTBIKOBBIX IIIBOB — YKCJIO 3aKJIEMIOK MO O/IHY CTOPOHY CThIKa). He-
TOYHOCTh, BHOCHMAsl B pacyeT NMPUHATHEM JTHUX JIOMYIIECHHWH, KOMIIEHCUPYETCS HAa3HAYEHUEM
COOTBETCTBEHHO 00Jie€ HU3KMX 3HAUYEHUH JT0ITyCKaeMBbIX HAIPSKEHU.

Paspymenne 3akieno4HbIX HIBOB MPOMCXOIUT IO CIEAYIOIIMM OCHOBHBIM IPHYHHAM:
BBHUJY Cpe3a 3aKJICIIOK; U3-3a CMATHUS 3aKJICIIOK U COCIMHIEMBIX ETaJICH; B CUIly Cpe3a ACTAIN Y
KpOMKHU 110 ceueHusiM 1 — 1 u 2 — 2; u3-3a pa3pbiBa JeTalu 10 OCIa0JIC€HHOMY OTBEPCTHUSIMU Ce-
YEHUI0 M — M. B COOTBETCTBUHU C MEPEYUCICHHBIMU ITPUYMHAMHU PACCMATPUBAIOT YETBHIPE pac-
YETHBIX CITyYasl.

Cayuait 1. Pacuyer 3akiienok Ha cpe3. Cpe3 3aKJ€NKU BBI3BIBAETCS KacaTEIbHBIMHU
HaIPSOKEHUSMH U IPOMCXOUT B MONEPEYHBIX CEUEHUSX, JIEKAIUX B IUIOCKOCTH CTHIKA JIETajeH.
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B 3aBucumMocTH OT uKcina | IIOCKOCTe! cpe3a oAb cpe3a Acp = ITEdO [ 4 . Ycnosue npou-

HOCTH 3aIIMIICTCA B BUIC



IIpu nepexope K MOTHOM CUJIe, ACHUCTBYIONIEH HA COETUHEHUE, UMEEM
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Hanpsixenns cmstus u cpesa

Cayuaii 2. Pacuer 3akjienok 4 oTBepcTHii Aerajieil Ha cMaTHe. CMATHE BBI3BIBAIOT
HaIIPsSKCHUA Ocwm, ﬂeﬁCTBYIOIHHG B KOHTAKTC HUIMHAPUYCCKHUX HOBerHOCTCf/'I 3aKJICIIKKU U OTBCP-
ctus. JlaHHBIN pacdyeT MPOU3BOMAAT MO YCIOBHOMW IUJIOLIAAM CMATHUSA, PABHOW MPOEKIMH Ha Oce-

BYIO ILIOCKOCTh HauOoJlee HArpy»KeHHOH 4acTu cTepkHs 3aknenku: A4 o= dOSmim rie O min —

MCHbIIAasA U3 TOJIIHMH COCANHACMBIX ﬂeTaneﬁ.
YcaoBue IMPOYHOCTU HA CMATHUC!:

F
O-CM - d : S [O-CM] 2 ni O-CM = nd 5 S [GCM] '
0 0

min min

Cayuaii 3. Pacyer getaju Ha pa3pbIB N0 0€/1a0/IeHHOMY OTBepPCTHSIMH cedeHu1o. Ta-
KOBBIM SIBJIIETCSI c€4eHHue M — M (cM. pucyHok Bbiie). [lnomans cedenus paspbiBa 0003HaAUUM
yepe3 Auerro B OTIIMYUE OT IUIOMIAIN Agpyrro CEUEHUS LEJIBHOM JeTanu. 3anuileM YCIOBUE MpoU-
HOCTH JIETAJIN HA Pa3pblB:

N
c,=—<[o,],

HCTTO
rae N — nmpojonpHOe yeuiue B cedeHrn. O4YeBHIHO,
n
N=Fn=F-2
P n

3nech N — o011ee YMCiIo 3aKJIenoK (10 OJHY CTOPOHY CTBIKA); N1 — YMCIIO 3aKJIEMOK, MOMaaato-
HIMX B 00JIaCTh MEXAYy KPOMKOM OanHOUl EeTalli U pacCMaTpUBAaEMbIM ceueHueM (psIoM) BKITIO-
YUTEIIBHO.

AHCTTO = (b - ZdO)S’

TZI€ Z — YUCJIO 3aKJICTIOK B paCCMaTpUBaAcMOM PsIyY.

IToncraHoBKa 3TUX BBIPAKEHUH B YCIIOBHUE IIPOYHOCTH JACT:
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Jletanu B CTHIKOBBIX IIIBaX PACCUUTHIBAIOT aHAJIOTHYHO. [Ipu pacdere HaKIIaOK BMECTO O
OepeTrcst UX cymMMapHas TOJIIuHA 201.

B kadecTBe mpumepa ¢ MOMOIIBIO MOCIETHEH (HOPMYIIBI OMPEIEINM PACUCTHBIC HAIpsi-
KEHHS B CEUCHHSIX M1 — M1, M2 — M2 ¥ M3 — M3 HAXJIECTOYHOTO IIBA (CM. PUCYHOK BBIIIE):

mm  F10 F | N
= = (n=10; N1 =10;z =3);
T 10(b-3d,)8 (b—3d,)5
- F.7 0,7F
pz 2 _ = (n=10;m=7;2=4),
10(b—4d,)d  (b—4d,)d
wm  F3 0,3F

(n=10;n1=3;z=23).

(@) =
 T10(b-3d,)8 (b-3d,)5

ITonsitue 0 kKo3(PpunMEeHTEe MPOYHOCTH 3aKJIENMOYHOro mBa. [locTaHoBKa 3akienok
ocnabisier coenuHsiemMble Aetanu. Kosgguyuenmom ¢ npounocmu wea Hazvléarom omuouleHue
Hanpﬂ:)fceHuﬁ, 6O03HUKAIOWUX 6 LjeJZbHOZZ demaﬂu, K HANpANCEeHUAM 6 Haubonee crabom cevenuu
wea. OUeBUAHO JJIs LENbHON JeTalu

GprTTO — E ’

P bd
[I03TOMY UMEEM
n(b — zd
GRS
nb

I7ie mapaMeTpsl Z U N1 6epyT U1l HanboJiee HaNpsHKEHHOTo cedeHus (psizna).
B cnydae ecau psizibl IIBa JOCTATOYHO JUIMHHBIE M UMEIOT PEryJIIpHOE CTPOCHUE C OJH-

HAKOBBIM ILIaroM P, Haubonee caabbiM OyzieT KpaiiHee cedyeHre M1 — My, ans kotoporo Ny =N.

Jlerko BUJCTH, YTO B 3TOM CJIy4ac
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Bri0op nonmyckaembIX HampsikeHui. J[onyckaeMble HanpsOKEHHUS MPH pacyeTe 3aKJICMOYHBIX
COCIMHEHUH BBIOUPAIOT IO TAOIHIIE:

JomyckaeMble HANIPSIZKEHUS B CWJIOBBIX 3aKJIENOYHBbIX coeaqnnenusix, MIla

Bun nanpspxkenuit O6paboTka oTBEpCTHUS C10 u C12 Ct3
Cpes, [t¢] CaepiicHue 140 140
[IponaBnuBanue 100 100

Cwmstue, [0 cu] Caepienue 280 320
[TponaBnuBanue 240 280
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