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4. ObPABOTKA METAJIVIOB PE3AHUEM
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4.1. ®u3uvecKue 0CHOBBI 00PA0OTKH METAJLJIOB pe3aHneM

4.1.1. KunemaTuka pe3aHust

Oopabomka memannoe pezanuem — TO MPOLIECC CPE3AHUS PEKYIIIUM HH-
CTPYMEHTOM C MOBEPXHOCTH 3aroTOBKH CJIOS METaJlJIa B BUAC CTPYKKU JJIs TTOTY-
YeHUs] He0OXOIMMOIN TeOMeTpHUUeCKOr (POPMBI, TOUHOCTH Pa3MEpoOB, B3auMOpac-
MOJIOKEHUS U IEPOXOBATOCTH MOBEPXHOCTEN AeTaid. YTOOBI cpe3aTh ¢ 3arOTOBKH
CJION MeTaJuia, HeOOXOJUMO PEXKYIIEMy HHCTPYMEHTY M 3arOTOBKE COOOIIHUTH OT-
HOCHUTEJIbHBIEC JBMKEHUs. [[09TOMYy MHCTPYMEHT U 3arOTOBKY YCTAHABJIMBAIOT U
3aKpEIUISIOT B pabOYMX OpraHax CTaHKOB, KOTOpPbIE 0OECHEUYMBAIOT 3TH OTHOCH-
TeJIbHBIC JBUKEHUS: B LIMUHJIENE, HA CTOJIE, B PEBOJIBLBEPHOM T'OJIOBKE, B MHCTPY-
MEHTaJbHOM MarasuHe. JIBuxkeHus padounx OpraHOB CTAHKOB JCIST HA IBHKCHHS
pe3aHusi, YCTAaHOBOYHBIE U BCIIOMOTaTesbHbIC. J[BUKEHUS, KOTOPHIE BBHI3bIBAIOT
Cpe3aHHe C 3arOTOBKH CJIOSl METajula, Ha3bIBAIOT Ogucenuamu pedanuna. K HuM
OTHOCST TJIaBHOE JIBIDKEHUE pe3anus Dr u aBmwxkenue nogauu Ds. [agnoe osu-
JiCeHue OTIPENIEISIET CKOPOCTh AehOPMUPOBAHUS U OTIICTICHUSI CTPYXKKH, a 08UdICe-
Hue nodayu 00ECTIeYNBACT HETPEPHIBHOCTh BPE3aHUS PEXKYIICH KPOMKH HHCTPY-
MEHTa B MaTepuaj 3aroTOBKU. JTU JABUKEHUS MOTYT OBITb HENPEPBHIBHBIMHU, Ipe-
PBIBUCTHIMH, BpaIlaTeIbHBIMUA, MOCTYNATEIbHBIMHA, OJHAKO TJaBHOE IBIIKCHUC
BCErJa OJIHO, a JBM)KCHUH IMOJa4l MOXKET ObITh HECKOJIbKO. CKOPOCThH TJIaBHOTO
JBI)KCHUS pe3aHus 0003HavaroT V, CKOPOCTh ABUKEHUS TTogauu — Vs. JBrxkeHus,
obecreunBaronye B3auMHOE TTOJIOKEHNE NHCTPYMEHTA U 3arOTOBKHU JIJISl CPE3aHUs
C HEe 3aJaHHOr0 CJIOs MaTepualia, Ha3blBAlOT ycmanogounwvimu. K ecnomoza-
MEbHBIM OGUINCEHUAM OTHOCIT 3aKpeIyIeHWE 3aroTOBKM M WHCTPYMEHTa, ObI-
CTpoe TepeMelieHrne pabouynx OpPraHoOB CTaHKA, MEPEKIIOYECHUE CKOPOCTEH IBU-
KEHUHW pe3aHusi, TPAHCIIOPTUPOBAHUE 3aTOTOBKH U T. JI.

®opmo0Opa3oBaHUE TMOBEPXHOCTH 3arOTOBKU PE3aHUEM MPEICTaBISETCS
cxemoi 00paboTKH, HA KOTOPOW YCIOBHO H300pa)kaloT oO0pabaTrhiBaeMyro 3aro-
TOBKY, €€ YCTAHOBKY M 3aKpeIJICHUE Ha CTaHKe, 3aKperIeHNE U TOJI0KEHUE UHCT-
pyMEHTa OTHOCHUTEJIbHO 3arOTOBKH, a TaK)Ke JIBIXKCHHS PE3aHMs U MX XapakTep,
HaIlpuMep, BpalllaTelbHOe, BO3BpaTHO-MOCTynarensHoe (puc. 4.1, r). 3akpernuie-
HUE 3arOTOBKHU MOKA3bIBAIOT MOJYKOHCTPYKTUBHO WJIM YCJIOBHBIMH 3HaKamu. [Ipu
pe3aHuU Ha 3arOTOBKE Pa3JIMYaOT 00pabamvléaemyto n08epXHOCMb, C KOTOPOU
cpe3aeTcsi IPUITYCK; 00pabomanHyo n08epxXHOCmb, ¢ KOTOPOH MPUIYCK Cpe3aH; U
noBepxXHOCMb pe3aHusi, o0pa3yemMyro B mpoiiecce 00pabOTKU TJIaBHOM pexylien
KPOMKOW UHCTPYMEHTA.

4.1.2. MeTtoabl popmooOpa3oBaHus MOBEPXHOCTEH

[IpocTpancTBeHHYI0 (OpMYy J€Tald OMPEACISIET COUYETaHHE Pa3IMYHBIX
F€OMETPUUYECKUX MOBEPXHOCTEMN: MIOCKUX, KPYTOBBIX HHWJIWHAPUYECKUX U KOHHU-
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YECKHX, MIApOBBIX, TOPOBBIX | T. 1. JItobas reomeTpudecKkas MOBEPXHOCTh MPE-
CTaBJIsIeT COOOM COBOKYITHOCTH IOCJIEIOBATENbHBIX IMOJOKEHUIN CIIeI0B OJIHON
MIPOU3BOSAIICH JIMHUH, Ha3BIBAEMOU 0Opasyroujeli, KOTOpasi IBIKETCS 10 APYTon
MPOU3BOSAIICH JIMHUM, HA3bIBAEMOU Hanpasnsaouel. Tak, nis oOpa3oBaHUs Kpy-
TOBOM IMJIMHAPUYECKON MOBEPXHOCTH HEOOXOAMMO MPSIMYI0 JIMHHIO (0Opa3yro-
IIy10) IEpEMEIIaTh M0 OKPYKHOCTH (HAIMPABJISIIOIICH).

¥?)

Puc. 4.1. Cxemsl hopmooOpa3oBaHus TOBEPXHOCTEN 3aTOTOBOK

[Ipu oOpaboTKe 3aroTOBOK Ha METAIOPEKYIIMX CTaHKaX 00pasyroliue u
HaIPaBJISIONINAE JIMHUKA B OOJIBIIMHCTBE CIIy4YacB B SIBHOM BHJC OTCYTCTBYIOT. OHHU
BOCITPOM3BOISTCS KOMOWHAIIMEH ABUKEHUN 3arOTOBKH M MHCTPYMEHTA, CKOPOCTH
KOTOPBIX CTPOTO COTJIacOBaHbBI. J[BY)KCHUS pe3aHus SBISIOTCS (HopMooOpasyro-
mmu. [Ipu 06paboTke pe3aHneM 3aroToBOK JeTallel MaIllMH PEaTnu3yeTCs YeThIpe
MeToaa GopMooOpa3oBaHUs TOBEPXHOCTEH: KOMUPOBAHUS, CIEA0B, KACAaHUS M 00-
KaTKH.

ITpu oOpazoBaHUM TOBEPXHOCTEH MeMO000M KORUPOBGAHUA PEXKYIIAS KPOM-
Ka MHCTPYMEHTa SIBJII€TCS peajbHOM oOpasyromei auHued 1 (puc. 4.1, a). Ha-
MpaBJsioNnias JUHUAS 2 BOCIPOU3BOJUTCSA BpallleHHeM 3aroToBku. dopmoobpa-
3YIONIUM SIBJISIETCS TJIAaBHOE JBIDKCHHE pe3aHus. J[BIKeHHE Mo1adyu He0OXO0quMO
JUTS TIONTyYEHUSI TEOMETPUYECKOM TTOBEPXHOCTH 3aJ]aHHOTO pa3Mepa.

[Tpu 06pazoBaHUM MOBEPXHOCTEH IO Mem o0y c1edo6 odOpa3yromias JuHus 1
SIBJIICTCSI TPACKTOPUEH JIBI)KCHHSI BEPIIMHBI MHCTPYMEHTA, a HAIPAaBJISAIOIIAS JIH-
HUS 2 BOCIPOM3BOJUTCS BpallieHneM 3arotoBku (puc. 4.1, 6). ®opmoobpaszyto-
UMY SBJISTIOTCS IBMOKCHUS PE3aHMUS.

[Tpu oOpazoBaHUM TOBEPXHOCTEN MO Mem 00y Kacanus oOpa3yrouieit TUHU-
el 1 aBnsieTcs pexylias KpoMKa HHCTpyMeHTa (puc. 4.1, B), a HanpaBIsAONIeH JTH-
HUEH 2 CITY)KUT KacaTeabHas K PSAIy BCIIOMOTATEIbHBIX JIMHAA — TPACKTOPHUSIM TO-
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YeK pexyllell KpOMKH HHCTpyMeHTa. DopMooOpa3yromuM SBISETCS JBHXKEHUE
HOJIa4H.

IIpu oOpa3oBaHMM MOBEPXHOCTEH MO Memody OOKamKu HAIPABIAIOIIAS
JUHUS 2 BOCIIPOU3BOIUTCS BpallleHneM 3aroToBku. OOpa3zyromiast TuHus 1 aBiseT-
cs1 oruOaroleil KpUBOM K psAy MOCIEI0BATENbHBIX MOJOKEHUN PEXYIIEH KPOMKH
MHCTPYMEHTa OTHOCUTEJIBHO 3arOTOBKM OJlaroiapsi COrjacoBaHUIO ABYX JBHKe-
Huil nonauu (puc. 4.1, r). CKopocTH IBUKEHUHN COTJIAcylOTCs TaK, YTO 3a BPEMs
POXOXKIACHHUS KPYTIBIM PE3LOM PacCTOsSHUA | OH JeraeT OAWH MOJIHBIM 000pOT
OTHOCHUTEJIBHO CBOEU OCH BpAILCHUS.

4.1.3. Pexxum pe3anus. lllepoxoBaTocTh NOBEPXHOCTH

Pesicum pezanusn xapakTepusyeT HaIPSKEHHOCTh Ipoliecca o0paboTKH U
MPECTABIISIET COOOM COBOKYIMMHOCTh 3HAYEHUN CKOPOCTH TJIABHOTO JIBHXKEHUS pe-
3aHUS, CKOPOCTHU JBUXKEHHUS TTOJIaYU U TTTyOUHBI pe3aHus.

Cropocmo 2nasno2o 0sudicenus pezanus V (M/MUH UK M/C) — 3TO CKOPOCTh
nepeMenieHus TOUKH PEeXyIed KPOMKA UHCTPYMEHTA OTHOCHUTEIIbHO 00pabarhi-
BaeMOl MOBEPXHOCTH B HANPaBJICHUH TJIABHOTO JBWIKEHUS. [ BpamaTeapHOTO
TJIAaBHOTO JIBMKEHUSI CKOPOCTh PE3aHusL:

V = 7-Dyrn-107 (M/Mun),
rae D, — HauOounbmuii quaMetp oOpadaThIBAEMOM 3aTOTOBKH, MM;

N — 4aCTOTA BPAIICHHS 3arOTOBKH, MHH .

Cropocmb 0sudicenus nooayu Vs — 3TO CKOPOCTh pacCMaTprBaeMol TOUKU pe-
XKyIIel KpOMKU B HalpaBJICHUH JIBMOKEeHUS Tiofaqn. [IpemycmarpuBaercst Takoke TOHs-
THE nodauya S — OTHOIIEHUE PACCTOSIHUS, MPOUAECHHOTO TOYKOW PEXYIIEH KPOMKH B
HAIMpaBJICHUN BWKCHUS TTOJIa4H, K YMCITy ITMKJIOB WK JOJIeH IUKJIA APYTOTo JBFDKE-
HUSI BO BpeMsi pe3aHus (11o1aua Ha 000poT, Ha IBOMHOM X011, Ha 3y0).

I'nyouna pezanus t (MM) — 3TO pacCTOsTHUE MEXy oOpabaTtsiBaeMOi U 00-
pabOTaHHOM TOBEPXHOCTSIMU 3arOTOBKH, M3MEPEHHOE MEPICHAUKYJISIPHO K TO-
cieaHel U MPOoNIeHHOE 3a OJIUH pabOoUYuid X0 HHCTPYMEHTA.

dopma 1 pa3Mephl CEUEHUS] CPE3aeMOro CIIOsI MaTepraia 3aBUCIT OT DIIEMEH-
TOB PEKHUMa PE3aHUs, TEOMETPUUECKUX MapaMeTPOB PEKYILETO0 HHCTPYMEHTa U (pop-
MBI pexymier kpoMmku. [Ipu TokapHoit 00pabOTKE B pe3aHUU YYaCTBYIOT OJHOBpE-
MEHHO JIBa JBVDKCHUS, TTO3TOMY TPACKTOpUEH NBIIKEHHSI BEPIIMHBI Pe3la OTHOCH-
TEJILHO 3ar0TOBKY OyAeT BUHTOBas JuHUA. Ha 3arotoBke octaHyTcs rpe0eriku, KOTo-
pbie 00pa3yl0T MUKPOHEPOBHOCTH Ha 00paboTaHHOW MOBEpXHOCTU. COBOKYIHOCTD
MUKPOBBICTYTIOB U MHUKPOBIAJIUH XapaKTEPU3YET UIEPOX0BAMOCHb NOBEPXHOCHU.
[ITepoxoBaTOCTh OIICHUBAETCS HECKOJHKMMH MMapaMeTpaMu, B YaCTHOCTH, MapameT-
pom Ra — cpeonum apugpmemuueckum omrxnonenuem npoguns, T. €. CpeaHuM apud-
METHYECCKHM aOCOJIFOTHBIX 3HAYCHHUH OTKJIOHEHWH npoduias B mpenenax 0a30BoOi
JUIMHBI 00paboTaHHOW moBepxHOcTH. [Ipeanoururensubie 3HaueHuss Ra (Mkm): 1uist
MIPEIBAPUTEIILHON YepHOBOM 00pabotku — 100—12,5; mist arcToBoit 00pabOTKH —
6,3—0,4; 1J1s1 OTIENOYHOM U TI0BOI0YHOM 00paboTku — 0,2—0,012.
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4.1.4. I'eoMeTpUYeCcKHe MapaMeTPbl PEeKylIero HHCTPYMEHTA

[Ipu BceM MHOTO00pa3uM KOHCTPYKIMH pPEXYIIUX HHCTPYMEHTOB OHU
UMEIOT MHOTO 0011IeT0, ¥ TTOAPOOHOE M3yUYeHUE TOKAPHOTO pe3Iia MO3BOJISET Orpa-
HUYUTBCS PACCMOTPEHUEM JIHIIb CHEU(PUUECKUX OCOOCHHOCTEW KOHCTPYKIIMMA
JIPYTUX UHCTPYMEHTOB.

Toxkapuotii peszey (puc. 4.2) coctout u3 kpenedxicrou yacmu (nepxanku) II,
IIpHU MIOMOIIIM KOTOPOW OH KpENuTCs B pe3liefiepKarene, u pexcyweu yacmu 1, ko-
TOpYI0 OOpa3yloT CIEAYyIOIIMe JJIEMEHTBI: |— TMepeaHss MOBEPXHOCTh Ay;
2 — rnaBHasg pexymas kpoMka K; 3 — BcroMmorarenbHas pexyiias kpomka K';
4 — rnaBHas 3aJHSS MIOBEPXHOCTh AQl; 5 — BCIIOMOraTelibHasl 3a]IHSsI TOBEPXHOCTD
Aa'; 6 — BepiInHA.

o
i

Puc. 4.2. DeMeHTBI TOKapHOTO pe3la

PacnonoxxeHre NOBEPXHOCTEN PEXYILEH
JacTH pe3la 3aJacTcs yriamu, JIJs Ompesene-
HUSI KOTOPBIX BBOIST CHIAMUUECKYIO CUCHIEMY
xoopounam (puc. 4.3). B Ty cucremy BXOJSAT:
OCHOBHAs NJI0CKOCMb PV — TIIIOCKOCTH, TPOBE-
JICHHAs Yepe3 TOUKY PeKyIel KpOMKH TIEPIICH-
JTUKYJISPHO HAIPABJICHUIO CKOPOCTH TJIABHOTO
IBWKCHUS; pabouas niockocms PS — IUIOCKOCTh, B KOTOPOUW PacIoJiOKEeHBI Ha-
IIPABJICHUS CKOPOCTEH TJIaBHOTO JABW)KCHHS PE3aHHUS W JIBMIKCHUS TMOJAYH; NIOC-
Kocmb pesanusi Pn — MII0CKOCTh, KacaTeabHas K PEXYIIeH KPOMKE U MEePICHINKY-
JSIpHAsE OCHOBHOM TUTOCKOCTH; 2/1A6HAsL CeKywasi niockocms PT — IIIOCKOCTh, Tiep-
NEHANKYJIIPHAs JIMHUHU TICPECEUCHUS] OCHOBHOM IJIOCKOCTH U TUIOCKOCTH PE3aHUS.

Puc. 4.3. KoopauHaTtHbI€ TJIOCKOCTH MPU TOYESHUH

B rimaBHOU cexkylien MIOCKOCTH HU3Me-
psatoT: 1) enaeuwiii nepeouuti yeon y — yroi
MEXIy MEPEIHEN MOBEPXHOCTbIO U OCHOBHOM
I0cKocThiO (puc. 4.4). C yBenuueHueM yria y
yMeHbIaeTcst Aedopmaliusi cpe3aeMoro cios,
CHWKAIOTCS CHJIBI PE3aHMs, TMOBBINIACTCSA Ka-
4ecTBO 00pabOTaHHOW TMOBEPXHOCTHU, HO OJI-
HOBPEMEHHO CHWIKAETCS IMPOYHOCTH JIC3BUS,
YXYIIIAeTCs TEMI00TBO OT pexyIieil KpoMKU. OOBIYHO yroi Y UMeeT 3HAYCHUS
oT —10° mo +20°; 2) enasuwiii 3a0HUll Yo oL — Yroad MEXKAY TJIAaBHOM 3aJIHEH 1mo-
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BEPXHOCTBIO U IUIOCKOCTBIO pe3aHus. Hajauuue yriia o yMeHbIIAeT TPEHUE MEXTY
TJIABHOH 3aJIHEH IMMOBEPXHOCTHIO WHCTPYMEHTA W ITOBEPXHOCTBHIO PE3aHUs, YTO
YMEHBIIIAET U3HOC MHCTPYMEHTA; 3) Y20 3aocmpenus 3 — yroia MexIy mepeaHeit
¥ 3a/IHEH TTOBEPXHOCTSIMH.

B mutockocTH pe3aHus UBMEPSIIOT V204 HAKIOHA KPOMKU A — YOIl MEKIY
TJIABHOHM pEeXyIell KpOMKOW M OCHOBHOHM IUTOCKOCTBHIO. C yBENIMYCHHEM yTiia A
KaueCcTBO 00pabOTaHHOW MOBEPXHOCTH YXY/IIIACTCSI.

B OCHOBHOI MJIOCKOCTH U3MEPSIOT Y201 8 NiaHe ¢ — YroJ MEXIy II0CKO-
CTBIO pe3aHusi U paboyell MI0CKOCThI0. C YMEHBIICHHEM yTJIa (p MIEPOXOBATOCTh
00pabOTaHHOM MOBEPXHOCTH CHUKAETCS, HO BO3PACTAET CHJIA PE3aHusI.

Kpome BhIIenepeuncICHHBIX YIIJIOB, B MIPOIIECCe TPOSKTHPOBAHUS U H3T0-
TOBJICHUSI UHCTPYMEHTA, a TaKXKe JJI1 PacueTOB M3MCHEHHUS JJICMEHTOB JIC3BUS B
npoliecce pe3aHus, 3aIal0TCS U U3MEPSIOTCS HEKOTOPBIC JPYTHE YIIIbI B CTaTHYE-
CKOH M IpyTUX CUCTEMaX KOOPIUHAT.

Py 4 Py
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4.1.5. O0pa3oBaHue U BUIbI CTPYKKH

VYTpoleHHO MpoIlecC pe3aHus MOXKHO MPEJICTaBUTh CIEIYIONIMM 00pa3oM:
B HauaJbHBIA MOMEHT, KOTJa JBIKYIIMICS pe3el] BAABIMBACTCS B METaJlI, B Cpe-
3a€MOM CJIO€ BO3HHUKAIOT ynpyeue oeopmayuu (puc. 4.5, a, 3ona 1). [Ipu gans-
HEHIIeM IBIKEHUU pe3lia yrpyrue aedopmaiiim, yBeInunBasch Mo abCoOIOTHOMY
3HAYCHUIO, IEPeXo T B nracmuueckue (puc. 4.5, a, 3ona II). B nmpupesmnoBom cpe-
3aeMOM CJIO€ MaTepuaia 3aroTOBKH BO3HUKAET CIO0KHOE YIPYTOHAMPSIKEHHOE CO-
cTostHue. Takoe COCTOsITHUE MPUBOJUT K CMEIIECHUIO 36pEeH MeTajulia JPYyr OTHOCH-
TEJIBHO JIpyra — cosucosvim Odegpopmayusm (puc. 4.5, a). B pesympraTe 3TOTO
CABUTAETCS AJIEMEHTapHbIH 00beM MeTaiia mo mrockocmu ckanviganusi O—O u
obOpasyercs 35ieMeHT CTpyxku € (puc. 4.5, 6). [lanee mporiecc moBTopsieTcs, u 00-
pasyercs cieayrouii siaemMeHT (puc. 4.5, B).

Xapakrep JaeopMUpOBaHUS CpPE3aeMOro CJOS 3aBUCUT OT (DU3UKO-
MEXaHUYECKUX CBOMCTB 00pabaThiBaeMOro MaTepuaia, T€OMETPUYECKUX Iapa-
METPOB MHCTPYMEHTA, PeKUMa pe3aHusi, ycinoBuid oopabotku. [Ipu pezanuu mia-
CTUYHBIX METAJUIOB M MaTepHUaJIOB CpPeAHEH TBEPAOCTH MpeodaiaeT IiiacTude-
ckas gedopMalius, y XpynKuX METaJUIOB IUTacTU4YecKas AedopMarius IpaKTHIeCKH
OTCYTCTBYET.

Puc. 4.5. [Ipouiecc 06pazoBaHus CTPYKKH

Breinensior cneayronme BUAbl CTPYKKHU: CIUBHYIO, CyCTaBYaTyI0, DJIEMEHT-
Hyto. Cnusnas cmpysicka, oOpasyromascs Mpyu pe3aHu TUTACTUYHBIX METAJLIOB,
MPEJCTaBIISIET COOOM CIUIONIHYIO JICHTY C TJIaJKOW MPUPE3LOBOM CTOPOHOM, Ha
BHEIIIHEH CTOpPOHE CTPYXKKH 3aMETHBI cila0ble Muiioo0pa3Hbie 3a3yOpuHbl. Cyc-
magyamas cmpydcka, oopas3yolascs Ipu pe3aHud METaIOB CpeaHEd TBEpao-
CTH, TIPEJICTABIIAET COOOM JICHTY C TIaJIKOW MPUPE3IOBOM CTOPOHOM, a HA BHEIII-
HEel CTOPOHE UMEET SIPKO BhIpaKE€HHbIC 3a3yOpUHBI (puUc. 4.5, B).

Onemenmuasn cmpyscka 00pazyeTcs IpU pe3aHuy XPYNKUX METAJJIOB U CO-
CTOMUT U3 OTAEIbHBIX, HE CBA3AHHBIX MEXITY COOOM IJIEMEHTOB.

Bun oOpasyromeiics CTpyKKU BIHSET Ha CTOWKOCTh PEKYIIETO HHCTPYMEH-
Ta, IIEPOXOBATOCTh O0OPaOOTAaHHOW MOBEPXHOCTH, CUIYy PE3aHHUs, KOHCTPYKIIUIO
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WHCTPYMEHTA U OIPENIENAET CI0KHOCTh OTBOJA CTPYKKH W3 30HBI PE3aHUS U €€
TPaHCIIOPTUPOBAHUSI.

4.1.6. Cuiibl pe3aHus

JlebopMupoBaHe U CPE3aHKE C 3arOTOBKU CJIOSI METaJljIa MPOUCXOIUT TIO]T
JeUCTBUEM BHEIIHEN cuiibl P, mpuiioskeHHO# co CTOpOHBI HHCTPYMEHTA K 00pada-
ThIBAa€MOU 3arotoBke. PaboTa 3TOH CHIIBI pacxoayeTcs Ha yIpyroe W IuracThye-
ckoe nedopMupoBaHUE METaslIa, OTACICHUE CTPYKKHU, MPEOI0JICHUE CUJ TPEHUS
3aJJHE TOBEPXHOCTU MHCTPYMEHTA O 3arOTOBKY U CTPYKKH O MEPEAHIOI0 MOBEPX-
HOCTb UHCTPYMEHTA.

B pesynbrare conmporuBieHus MeTamia AeOPMUPOBAHUIO BO3HHUKAIOT pe-
AKTUBHBIC CUJIbI, JEUCTBYIONIUE HA PEKYIIUNA UHCTPpYMEHT. CHCTEMY PEAKTUBHBIX
CUJI IPUBOJAT K pagnodeiicmeyoujeii cune R. CU4uTaroT, YTO TOUKA MPUII0KEHUS
cuibl R HaXOIUTCS Ha TJIABHOM peXyIler KpoOMKe. BenmnurHa paBHOAECHCTBYOLIEN
CHUJIBI pE3aHUS 3aBUCUT OT CBOMCTB 00pabaThiBa€MOro MeTaia, CKOPOCTH TJIABHO-
ro JBWKECHUS PE3aHUsl, CKOPOCTU ABUKEHUS IOJayu, ITyOUHBI pe3aHusi, yrioB
pesua, yCIIOBUHM pe3aHusl.

[Ipy OpoI0IBLHOM TOYEHHHM PABHOJICUCTBYIOUIYIO CHIIY pe3aHusl OOBIYHO
packiaabIBalOT Ha Tpu coctapistomue Pz, Px u Py (puc. 4.6).

CocraBistomiasi cuiibl pe3anust Pz coBnagaeT mo HalpaBi€HUIO CO CKOPO-
CTBIO TJIABHOT'O JIBUKEHHUS PE3aHUS B BEPLIMHE pe3la, €€ HA3bIBAIOT 21d6HOU CO-
cmasagiowen cunvl pezanus. CocraBisaomas Px napauienbHa OCH TJIABHOTO Bpa-
HIATEIBHOTO JABMKECHHS PE3aHUs, €€ HA3bIBAIOT 0CEBOU COCMABIAIOUICU CUbl pe-
sanus. CocraBisomas Py HampasieHa Mo paawycy TJIaBHOTO BpallaTEIbHOTO
JBIDKEHUS pe3aHUsl B BEPIIMHE Pe3lia, €€ HA3BIBAIOT paoduUdaibHOU COCMasisauel
CUJIbL pe3aHUs.

Puc. 4.6. Cuibl pezanust npu TOUYECHUU
/)

s -,ﬂ’
Y

p——s
‘%' ;,« , CocTaBIisItoIMe CUJIbl pe3aHusi omnpe-
Y/ \ JENSI0T MO JIMIUpUYECKuM (dopMmysiam ¢
fé \ HCIIOJIBb30BAaHUEM CIIPABOYHBIX JTaHHBIX. [10
‘e !—L —_— pacCYUTaHHBIM COCTABJISAIOIIUM
f Pz, Px u Py onpenensror kpyTsamun
/R MOMEHT Ha IIMUHJENE CTaHKa, PQPEeKTUB-

HYI0O MOUIIHOCTb pe3aHus, n1edhopMaluio u3-
ruba 3aroTOBKH, M3THOAIOIMIMK MOMEHT, JICMCTBYIOIIUM Ha CTEpPXKEHb pe3lia, a
TaK)Ke BEAYT TUHAMHYECKHN pacdyeT MEXaHU3MOB KOPOOOK CKOPOCTEH W mojay
CTaHKa u T. 1.
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4.1.7. HapocToo0Opa3oBaHue npu pe3aHum

[Tpu oOpaboTKe MIACTUYHBIX METAJUIOB Ha MEPEeTHEH MOBEPXHOCTH WHCT-
pYMEHTa MOXET 00pa30BaThCs CIOW MeTailla, KOTOPBIM HAa3bIBAIOT HAPOCHIOM.
OObpazoBaHue HapocTa OOBIACHIETCA TEM, YTO MPU HEKOTOPBIX YCIOBUAX 00paboT-
KA CUJIBI TPEHUS MEXAY MEepeaHeil MOBEPXHOCTHIO MHCTPYMEHTA U Cpe3aHHBIM
CIIOEM MeTajlsla CTAHOBSTCS OOJIbIIEe CHJI BHYTPEHHETO CLEIUICHHS MaTepuana
CTPYXKH, W MPHU ONpEeACICHHBIX TeMIlepa-

TYPHBIX YCJIOBHSIX METaJIJI MPOYHO OCEHaeT \

Ha TepeaHen nmosepxHoctu (puc. 4.7). Paz-

Mepbl U popma HApOCTa MOCTOSHHO MEHS-

IOTCSI, YaCTULBI HAPOCTa YHOCSTCS CTPYXK-

KOl U 00paboTaHHOW MOBEPXHOCTHIO 3aro- e
TOBKH, HapOCT CPBIBAETCS C MEpeAHeH 1o-

TR

BEPXHOCTH HWHCTPYMEHTA W BO3HHUKAECT %
BHOBb. YacToTa CpbIBOB HApOCTa 3aBUCUT ?
OT CKOPOCTH PE3aHHS. ;"’j
7
7

Puc. 4.7. Cxema obpa3zoBaHus HapocTa

HapocTt oka3piBaeT Kak MOJIOKUTEIHHOE, TAK U OTPUIIATEIHHOE BIMSIHHUE Ha
pe3aHue.

[TonoXuTEIBHBIM ABJISIETCS TO, YTO 00pa30BaHME HAPOCTA MPUBOJUT K yBe-
JMYEHUIO TIEPEIHEro yIiia, a CIeA0BaTeIbHO, K YMEHBIICHUIO CHIIBI pe3anus. Ha-
POCT YMEHBILIAET U3HOC MHCTPYMEHTA 0 NepeJHeN MOBEPXHOCTH, a TAaKXKe YIyd-
I1aeT TEIUIOOTBOJ] OT PEXKYILEro KINHA.

Ho HapocT yBenu4uBaeT 1IEPOXOBATOCTh OOpaOOTaHHOW MOBEPXHOCTH U
YMEHBUIAET T€OMETPUYECKYI0 TOYHOCTh OOpabOTaHHOM 3aroTOBKM BCJIEACTBUE
U3MEHEHHUs BbuUIeTa pe3lia. M3MeHeHue nepegHero yria BbI3bIBa€T U3MEHEHUE CH-
JBI pe3aHusl, YTO IPUBOIUT K BHOpAIIMU CTaHKa, a 9TO YXYAIIAET KauecTBO 0Opa-
00TaHHOMW MTOBEPXHOCTH.

Takum 00pa3oM, HApOCT MOJIE3CH MPU YEPHOBOM 00pabOTKE, KOrja BO3HU-
KaroT OOJIBIIINE CUJIbI PE3aHUsI, CHUMAETCS OOJIBIIION CIION MeTalljla U BBIACISICTCS
OoJibIlIoe KOMMYeCcTBO Teruia. [Ipu uncToBoit 00paboTKe, HA0OOPOT, HAPOCT BpeE-
JIeH, TaK KaK IPUBOJIUT K CHIDKEHUIO KauecTBa 00pab0TaHHOM MOBEPXHOCTH.

NHTEeHCMBHOCTHh 00pa30BaHUs HAPOCTA B 3HAUNTEIBHON CTETICHH 3aBUCHUT OT
CKOPOCTH TJIaBHOTO JBIKEHHUS PE3aHus: MPHU CKOPOCTAX 10 12 m/MuH u Oonee
50 M/MUH HapoOCT TpakTHYeCKu He obOpaszyercs. s mpegoTBpalieHus HapocTa
PEKOMEHAYETCSl TaKKe€ H3MEHSITh TI€OMETPUYECKHE MapaMeTpbl HHCTPYMEHTA,
NPUMEHSITh CMa30YHO-OXJIKIAIONINE JKUIKOCTH, TIIATEeIhHO 0OpabaThiBaTh Iie-
PEIHIOI MOBEPXHOCTh HHCTPYMEHTA.
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4.1.8. YpouHeHue npu pe3aHum

Pe3ynbrarom ynpyroro u miactuueckoro neopMHUpOBaHUS Marepuana o0o-
pabaTbIBa€MOil 3arOTOBKH SBIIIETCS ynpouHeHue (HaKIenblBaHUE) IOBEPXHOCTHO-
ro cinosi 3arotoBku. [lpu ananmusze mporecca pe3aHusi IPUHATO CUUTATh MUHCTPY-
MEHT OCTPBIM, OJHAKO pEeXyIlass KPOMKa BCEr/la MMEET PaJANyC 3aKpyTJeHUs p
(puc. 4.8), KOTOpbI NpU OOBIYHBIX METOJAX 3aTOYKH COCTABIIAET MPHUMEPHO
0,02 mMm. CrnenoBarenbHO, MHCTPYMEHT MOJKET Cpe3aThb C 3arOTOBKH CTPYXKY

N TOJIBKO IPU YCJIOBUH, YTO INIyOWHA
pe3aHus t cou3Mepuma ¢ pajnycom
p. B cTpyxky mnepexomuT uacTh
CJIOSl MeTaljia, Jie)Kallasl BbIIIE JIH-
oun CD. Cnoii MeTaiuia, JeKalun
mexnay auausmu AB u CD, Oyner
yOPYTOIJIACTUYECKH e opMuUpo-
BaThCSl.

Puc. 4.8. Cxema ynpouHeHuUs
IIpU pe3aHuun

[Ipu paboTe uHCTpyMEHTa paguyc p OBICTPO PACTET BCICACTBUEC 3aTYIICHUS
pexXylIell KpOMKH, U paccTosiHue Mexay JuHusaMu AB u CD yBennuuBaercs.

YnpouyHenue metamia o0pabOTaHHON 3arOoTOBKH TPOSBIISIETCS B IMOBBIIIE-
HUU €€ MOBEPXHOCTHOW TBEPJAOCTH, KOTOpast MOXKET Bo3pacTtu B 1,5-2 pasa, a riy-
OuHa HakJenaHHoro cios coctaisier 0,02—0,2 mM. 3HaueHUs] TBEPAOCTH U Y-
OWHBI YIIPOUHEHHOTO CJIOS 3aBUCST OT criocoba 00paboTku (MakCcUMabHbIE — MIPU
CBEpJICHUH), CBOMCTB MaTepuaiia oOpabaThiBaeMOl 3arOTOBKH, T€OMETPUU HHCT-
PYMEHTA, peKUMA pE3aHUs.

[locne mepemenieHus pe3la OTHOCUTENBHO OOpaOOTaHHOW MOBEPXHOCTHU
IPOUCXOAMT YIIPYrO€ BOCCTAHOBIIEHHE N€(POPMHUPOBAHHOIO CJIOS HA BEIU4YUHY hy,
B pe3yJbTaTe 00pa3yeTcsi KOHTaKTHas mionaaka mupuHot H mexay obpaboTan-
HOM MOBEPXHOCTHIO U 3aHEH MOBEPXHOCThIO HHCTpYMeHTa. Co cTOpOHBI 00pado-
TAaHHOW TMOBEPXHOCTH BO3HUKAIOT CUJIbI HOPMaJbHOrO naBieHus N u Tpenus F.
Uewm Oonpire ynpyras neopmariusi, TeM 00mbIe cuiia TpeHus. st yMeHbIeHus
CUJIBI TPEHUSI Y MHCTPYMEHTA MPeyCMaTPUBAETCS 3aAHUN yTOJI.

N3MeHEeHUsIM COCTOSIHUSA MOBEPXHOCTHOTO CJIOSl MPENSATCTBYIOT HUMKEIEkKa-
1IME CIIOU MaTepuana. B Cl0)KHOM B3aMMOJICHCTBUM SIBJICHUM B IIOBEPXHOCTHBIX U
HIDKEJIeKAIUX CIIO0SIX MaTepuaia BO3ZHUKAIOT OCHAMOYHble HANPAICEHUA, KOTO-
pbie MOTYT OBITh PACTATUBAIOIIMMU WIN CKUMAIOIUMU. Hanpsowcenus pacmsoice-
HUsl CHUKAIOT TIPEJiesl BBIHOCIUBOCTH MaTepralia 3ar0TOBKH, TaK Kak MPUBOST K
MOSIBJICHUI0O MUKPOTPEIINH B MOBEPXHOCTHOM cioe. Hanpsowcenus cocamus, Ha-
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IPOTHUB, TMOBBIMIAIOT MpPenea BBIHOCIMBOCTH neTanei. CrenoBaTeslbHO, OKOHYA-
TEJIbHYIO 00pabOTKY MOBEPXHOCTEH 3arOTOBOK CJIETyET BBHIOIHATH TAKUMH METO-
JlaMH, 4TOOBI B TIOBEPXHOCTHOM CJIO€ BO3HUKAIM OCTATOYHBIC HAMPSDKEHUS CKa-
THS, TMOO HAIPSKEHUSI OTCYTCTBOBAII COBCEM.

Haknen o6pa®oTaHHON MOBEPXHOCTH MOXKHO paccMaTpuBaTh Kak Oiaro-
NPUATHOE SBJICHHE, €CIM BO3HUKAIOIIWE OCTATOYHBIC HANPSIKCHHS SBIAIOTCA
ckuMaromuMu. OHAKO HAKJIEN, MOJYyYEHHBINH MPU YepHOBOM 00padoTKe, OTpHUIla-
TEJILHO BIIMSICT HA pe3aHue MpH MOCIEAYIoNe YUCTOBOM 00paboTke, Koraa cpe-
3al0TCS TOHKUE CTPYKKH, TaK KaK OH CHU)KA€T CTOMKOCTb MHCTPYMEHTA, a IIepo-
XOBaTOCTh TIOBEPXHOCTH YBEITHMUNBACTCS.

4.1.9. TeruioBbIAC/ICHUE IPH PE3aAHUU

Pe3anue compoBoXkmaeTcss 00pa3oBaHWEM TEIUIOTHI BCIICACTBHE YIIPYTO-
IJIACTUYECKOTO JAehOpPMUPOBAHUS METallIa B 30HE CTPYKKOOOpa30BaHUS, TPEHHUS
CTPYXKH O TIEPETHIOIO TOBEPXHOCTh MHCTPYMEHTA, TPEHUS 3aJHEH TTOBEPXHOCTH O
MOBEPXHOCTh pe3aHusd. 13 30HbI pe3anus TEII0 OTBOAUTCS CTPYKKoM (25-85 %),
noryioniaercst 3aroroBkoi (10-50 %) u unctpymentom (2—8 %), a Takke OTBO-
JTUTCSL B OKPY’KAIOIIYIO CpEy.

TemmooOpa3oBanue OTPHUIATEIIHEHO BIUSAET HA MpoIiecc pe3anus. Harpes nn-
CTPYMEHTa JI0 BBICOKMX TEMIIEpaTyp MPUBOAUT K CTPYKTYPHBIM H3MEHEHHUSIM,
CHWKEHUIO TBEPJOCTH H IMOTEPE PEKYIIECH CITOCOOHOCTH.

HarpeB BbI3bIBaeT U3MEHEHHUE TEOMETPUUECKUX Pa3MEPOB MHCTPYMEHTA, U3-
32 Yero BO3HHUKAIOT OTKJIOHEHHS pa3MepoB U (HopMbl 00pabOTaHHBIX MOBEPXHO-
cTeil oT 3ajaHHbIX. HarpeB 3aroToBkM Takke MPUBOAUT K MU3MEHEHUIO €€ pa3Me-
poB. [Ipu )KeCTKOM 3aKpETUICHNHN Ha CTAaHKE 3arOTOBKA HAYMHAET Ae(OPMHPOBATH-
Cs1, YTO CHMKAET TOYHOCTh 00pabOTKH.

JIJIsl yMEHBITIICHUST OTPUIIATSIILHOTO BIMSHUS TETUIOBBIEICHUS Ha KAa9eCTBO
00pabOTKM pe3aHue CIeAyeT BECTH C MPUMCHEHUEM CMA30UHO-0XIANCOAIOUIUX
cpeo. B 3aBUCHMOCTH OT TEXHOJOTHUYECKOTO METO/Ia 00pabOTKH, peKUMa pe3aHus,
MaTepUalOB 3aroTOBKM W WHCTPYMEHTA MPUMEHSIOT pa3JIMyHble CMa304HO-
OXJIQXKTAIOIITUE CPEIbI, KOTOPHIC MOYKHO PA3CIUTh Ha CIEAYIOIINE TPYIIITHI:

1) orcuoxocmu: BoIHBIE PaCTBOPBI COJIEH, SMYJIbCHUHU, PACTBOPHI MBUI, Maciia U
Ap.;

2) easwvl u 2a3000paszHble seuecmaa; YrIeKUCIbIN Ta3, a30T, YeThIPEXXIJIOPUCTHIN
YIJIEPOI, TTAphl TOBEPXHOCTHO-aKTUBHBIX BEILIECTB, PACIIBIICHHBIC KUAKOCTH H JIP.;

3) meepovle euyecmaa: OPOIIKU BOCKa, apadrHa, OUTymMa, MbUIHHBIE TT0-
POIIIKH U JIp.

Yame Bcero MpUMEHSIOT CMa304YHO-OXJaxaaroniue >kuakoctu. OOmamas
CMa3bIBAIOIIMMH CBOMCTBAMHU, YKHJIKOCTH CHHUYKAIOT TPEHHUE U PabOTy aepopMHUpO-
BaHMUsI, O0ITee KOJIMYECTBO BBIICISIONIETOCS TeIla YMeHbIaeTcs. KUuIKoCcTH OT-
BOJAT TEIUIO M3 30HBI pe3aHus, OXJIaxaas MHCTPYMEHT M 3aroToBKy. CMa3bIBaro-
ee JACMCTBUE MPENATCTBYET 00pa30BaHUIO HAPOCTA HA MHCTPYMEHTE, B pe3yJIbTa-
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T€ YeTr0 CHUKAETCS IMIEPOXOBATOCTh W MOBBINMIAETCS TOYHOCTh 00PaOOTaHHBIX IO-
BEPXHOCTEM.

[Ipu yepHOBOI 00pabOTKe, KOTJa HEOOXOAMMO CHUJIBLHOE OXJIaKIaloliee
JEUCTBUE, IIUPOKO UCIOIB3YIOT PA3JIMYHbIE PACTBOPHI U AMYJIbCUH Ha BOJHOU OC-
HoBe. [Ipu uncroBoit 00paboTke, Korma TpeOyeTcs MOTYYUTh BHICOKOE KAa4eCTBO
00paboTaHHOM MOBEPXHOCTH, UCIHOJB3YIOT pa3inuHble Macia. [logaya xuakoctu
B 30HY PE3aHMS 4Yalle BCEro BBIMOJHIETCSA YEPE3 Y3KOE COIUIO MOJ JIABICHUEM Ha
MEPEIHIOI0 IOBEPXHOCTh HHCTPYMEHTA, MHOT /A )KUAKOCTD IMOJJAI0T TOHKOU CTpyei
IO/, JABJICHUEM CO CTOPOHBI 3aJHUX MOBepXHOCTEN. Korna oxnaxaenue pexyuie-
ro MHCTPYMEHTA 3aTPYAHEHO, )KUIAKOCTh MOABOASAT HEMOCPEACTBEHHO B 30HY pe-
3aHUS 4epe3 KAaHAIBI B TEJIE PEXKYIIETO HHCTPYMEHTA, HAIIPUMED, IPU CBEPIICHUH
rITyOOKUX OTBEPCTHUH.

4.1.10. M3H0C ¥ CTOMKOCTHL HHCTPYMEHTA

Tpenue Mexay CTPYKKOW U NTEPEIHEN OBEPXHOCTHIO HHCTPYMEHTA U MEK-
Jy TIOBEPXHOCTBIO PE3aHUA U IJIAaBHOW 3aJHEW IOBEPXHOCTHIO IIPUBOJIUT K U3HA-
IIMBAHUIO PEXKYILETO MHCTPYMEHTA. BBICOKME KOHTAKTHBIC JABJICHUS U TEIUIOBBI-
JICJICHNE BBI3BIBAIOT CICAYIOLIUE 6UObl USHAWIUGAHUA: AOPA3UEHOe — B YCIOBUIX
CYXOro U MOJYCyXOTo TPEHUS; oKuciumenpHoe — o0pa3oBaHuE U pa3pyllIeHUE OK-
CUIHBIX IUIEHOK; a02e3uO0HHOe — BBIPBIB YACTHUIL MaTepHalla HMHCTPYMEHTAa Mare-
pUAIIOM CTPY)KKH WJIM 3arOTOBKM BCJEACTBUE HX MOJIEKYJSIPHOI'O CLECIUICHUS;
mepmuieckoe — CTPYKTypHBIE NIPEBpAlllCHNs B MaTepuaie HHCTpyMeHTa. OO0mui
XapakTep U3HOCAa TOKApHOTO pe3lia NpeIcTaBlIeH Ha puc. 4.9.

Puc. 4.9. Xapakrep n3HammBaHus TOKAPHOTO pe3la

[Ipu n3HaIIMBaHUM pe3la Ha MepeHeld MOBepX-
HOCTH 0OpasyeTcs JiyHKka TMUPUHON b, a Ha TJIABHOW 3a/JIHEH TTOBEPXHOCTH — JIeH-
mouka mupuHO h. OO6pa3zoBaHHE JEHTOYKU YMEHBIIAET IIYOMHY pEe3aHus, TaK
KaK U3MEHSETCs BBUIET pe3lia, a 3TO CHUXKAEeT TOUHOCTh 00pabOTKH.

JlorycTuMoe 3HayeHUEe HM3HOCAa HA3bIBAIOT Kpumepuem uznoca. B 0601b-
IIMHCTBE CJIy4aeB 3a KPUTEpUM M3HOCA MPUHUMAIOT M3HOC MHCTPYMEHTa h 1o
TJIABHOW 3a/IHEH MOBEPXHOCTH. JIJIsi TOKapHBIX PE3I0B U3 OBICTPOPEIKYIICH CcTamu
h=1,5-2 MM, s pe3noB ¢ miactuHaMu TBepaoro cruiaBa h=0,8—1 mm. onyctu-
MBIM U3HOC COOTBETCTBYET ONPEAECICHHOMY IEPUOAY CTOMKOCTH.

Ilon nepuodom cmoiikocmu uncmpymenma T TOHHMAIOT CyMMapHOE
BpeMs ero padoThl (B MUH) MEXKIy NMEPETOUKAMU MPU ONPEIEICHHOM PEXUME pe-
3aHus. [leproa CTOMKOCTH 3aBUCHUT OT CBOMCTB Marepuaia MHCTPYMEHTA U 3aro-
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TOBKH, PEKHUMa PE3aHMs, TEOMETPUN MHCTPYMEHTA, yCIoBUl 00padoTku. Hampu-
Mep, CTOMKOCTh TOKApHBIX pe31oB cocTapisieT 30—90 MuH.

N3HOC MHCTpYMEHTA BBI3BIBAECT TAKKE POCT CUJIbI PE3aHUs, UTO YBEJIHMUHBA-
eT AepopMalMIoO 3arOTOBKA U UHCTPYMEHTA M ellle 00Jiee CHUXKAET TOYHOCTh 00-
pabotku. PacTyT rimyOnHa HaKJIETIAaHHOTO CJIOSl HAa 3aTOTOBKE U CHJIBI TPCHUS MEK-
Jly 3arOTOBKOM M MHCTPYMEHTOM, a 3TO NMPHUBOJMUT K YBEIUYCHHUIO TEIIOBBIIEIIE-
HUS IPU PE3aHUH.

JIJist yMEHbBIICHUS] BIMSHUS U3HOCA MHCTPYMEHTA Ha TOYHOCTh M KaueCTBO
00paboTKHU BCE MHPE MPUMEHSIIOTCS aBTOMATHICCKUE MOAHAIATIUKA METAIIIIOpe-
KYIIUX CTAHKOB M PEXKYIIUE MHCTPYMEHTHI C HEMEPETauyuBAEMbIMU IUIACTHHAMU
U3 CBEPXTBEPJbIX U KEPAMUUECKUX MATEPUAIIOB.

4.1.11. BuOpauuu npu pe3aHum

[Ipu 006paboTke 3aroTOBOK HHOT/IA BO3HHUKAIOT MEPUOJUYECKHUE Koseba-
TEJIbHBIC BWKCHUS (8uOpayuu) 3IEMEHTOB CUCTEMbl CMAHOK-NPUCNOCOOeHUe —
UHCMPYMEHM-3a20MO6Kda, N Pe3aHNe TEPSIET YCTONYHBOCTb.

Bubpanuu pe3ko CHUXKAIOT KauecTBO 00pabOTaHHON MOBEPXHOCTH (BO3HU-
KaeT MIEPOXOBATOCTbH, MOSBISACTCS BOJHUCTOCTH); YCHUIMBACTCSA MEPEMEHHBIN Xa-
paKTep CUibl Pe3aHus, a Harpy3Ku Ha JIBIKYIIMECS JETalld CTaHKa BO3PACTaIOT B
JIECATKU pa3, OCOOCHHO B yCIOBHUSX PE30HAHCA, KOTJa 4YacTOTa COOCTBEHHBIX KO-
JebaHuil CUCTEMBI COBIIAJIa€T C YaCTOTOM KoJieOaHWU, BO3HUKAIOIIUX MPU pe3a-
HUW; TIEPHUOJ] CTOMKOCTH HHCTPYMEHTA PE3KO MaJacT; BOSHUKAST CUIIHHBIA ITYM.

[Ipu pe3anuu guinyscoerHbvle (6HewHUe) Koaebanus BOZHUKAIOT IO ACHCT-
BHEM BHEIIHUX MEPUOIUYCCKUX BO3MYIIAIOIINX CHJI U3-3a MPEPHIBUCTOCTH IMPO-
1ecca pe3aHusi, HEypaBHOBEIIEHHOCTH BPAIAIOIIUXCA MACC, MOTPEITHOCTEN U3T0-
TOBJICHUSI U COOpPKH Tiepenad. BeIHyKIeHHbIE KOJICOaHHS YCTPAHSIOT, TOBBIMIAS
YKECTKOCTh CTaHKa M YMEHbIIIAsl BEIMYUHY BO3MYIIAIOIINX CHJI.

Asmokonebanus (Hezamyxawwue camonoodoepircusaroujuecsi) Co3AarTcs U
YIOPABJISIFOTCS CUJIAMH, BO3HUKAIONIMMHU B MPOIECCE PE3aHHs U IOCJE €ro Inpe-
KpauieHus ucue3aror. [[puurnHamMu aBTOKoIe0aHUM SIBISIIOTCA: U3BMEHEHUE CUIT pe-
3aHUS U TPEHUS Ha PabOUYMX MOBEPXHOCTAX WHCTPYMEHTA; U3MEHEHHE CEUCHHS
Cpe3aeMoro ciosi MeTajuia; 00pa3oBaHHE W CPBIBBI HAPOCTOB; ympyrue aedopma-
IIMW 3arOTOBKM M WHCTpyMeHTa. Huzkouactorueie aBTOkosebanus (50-500 ')
BBI3BIBAIOT BOJIHUCTOCTh Ha OOpaOOTaHHOW TOBEPXHOCTH, BBICOKOYACTOTHBIC
(800—6000 I'm) — Menkyto psiOb. ABTOKOJICOAHUSI MOKHO YCTPAHUTh, H3MEHSSI Pe-
KUM pe3aHus U TEOMETPHIO HHCTPYMEHTA; IPaBUIIbHO, Oe3 nucbanaHca, ycTaHaB-
JIMBas 3aTOTOBKY Ha CTAaHKE, a Tak)Ke 00padaThIBasi 3arOTOBKHM Ha OOJBIITNX CKOPO-
CTSX pe3aHMusl.

JIyist TamieHusi aBTOKOJIeOAHUN HCTOB3YIOT BUOPOTACUTENU: THUpaBINIe-
CKHE, TUHAMUYECKHE, YIPYTHE U IpyTHe.

Opnako BUOpAIMM MOTYT TOJIOKHUTEIHHO BIUATH HA TPOIECC pPE3aHUS.
CyIlHOCTb 8UOpauyUOHHO20 pe3anus COCTOUT B TOM, YTO B Ipolecce 00paboTKu
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CO3/AI0TCS CKYCCTBEHHBIE KOJICOAHUSI MHCTPYMEHTA C PETYJIMPYEMOU 9acTOTON 1
3aJJaHHOM aMILTUTYAOW B OIpeeIeHHOM HampaBieHuu. McTouHuk kojeOaHuil —
BBICOKOYACTOTHBIN TeHeparop, yactora kosiebanuii 200—20000 I'u, ammiautyna
0,02—0,002 mM. OnTUMaNbHBIE aMIUTUTYABI M 9aCTOThI KOJIEOAHHM 3a7al0T, UCXO-
TSl U3 PEKUMa Pe3aHusi, TEXHOJIOTHIECKOTo MeToaa 00padoTku u T. 1. Konebanus
MOT'YT COBIIaJIaTh C HAIIpaBJICHUEM JIBHKEHUS TTOJa4u WJIM C HAIPaBJICHUEM TJIaB-
HOTO JIBMDKEHUS PE3aHus.

Bubparnmonnoe pesanue odecrnieunBaeT ApoOJIeHUE CTPYKKH HA OTACIbHBIC
AJIEMEHTBI, CHIKAeT COMPOTUBIICHUE MeTallIa 1ePOPMUPOBAHUIO U AP (HEKTUBHYIO
MOIITHOCTb pe3aHus, IPEAYNPEKIaeT HApOCTOOOPA30BaHUE, OJTHAKO B HEKOTOPHIX
CIy4asiX CHMXKAeT CTOMKOCTh HHCTPYMEHTA.

4.1.12. TOYHOCTb, KA4€CTBO M MPOU3BOAUTEIBHOCTH 00PaA0OTKH

[log mounocmuio 06pabomku NTOHUMAIOT COOTBETCTBUE Pa3MEPOB, (DOPMBI
U B3aMMOPACTIONOXKEHUS 00pabOTaHHBIX MOBEPXHOCTEH TPeOOBaHUSIM UepTEkKa.

JlomycTuMble OTKJIOHEHHS (PAaKTUYECKUX pa3MepoB 00pabOTaHHBIX MOBEPX-
HOCTEM JieTasiel OT MX KOHCTPYKTHBHBIX Pa3MEpOB, YKa3bIBAEMbIX B paboueM 4ep-
TEXE, PErIaMEHTUPYIOTCSl TOCYITapCTBEHHBIMU cTaHAapTaMu. IIpenensHbie OTKI0-
HeHUs popmbl 00pabOTAHHBIX TOBEPXHOCTEN OT F€OMETPUUECKH IPABUIBHBIX 110-
BEPXHOCTEM M TOYHOCTh MX B3aHUMHOTO PACIIOJIOKEHHS TaKKe ONPENEIstOTCs To-
CyJapCTBEHHBIMU CTaHIapTaMH.

OnHuM 13 nokasarenen Kkauecmea 00padbomanHoll NOGEPXHOCMU SBIIACTCS
IepoXoBaTocTh (cM. 1. 4.1.3).

Yem BbIlIE TpeOOBaHUs, NMPEABIBIAEMbIE K TOUHOCTU U KAa4ECTBY MOBEPX-
HOCTEH, TeM JIMTeNIbHEeEe Ipolecc 00padOTKU 3arOTOBKHU U CJIOKHEE TEXHOJOTH-
YEeCKUH MpOLEecC M3roToBIEeHMs JeTand. CaMmylo BBICOKYIO TOUYHOCTb 00paOOTKU
o0ecrneunBaroT aJanTUBHBIE CUCTEMBI IPOIPAMMHOTO YIIPABJICHUS.

[IpousBoauTenbHOCTE OOPaOOTKU ONpEAEIsseT YUCIIO AeTallel, U3rOTOBIIse-
MBIX B €IMHUILY BpeMEeHH. MaKkcuMalibHasi MPOU3BOAUTEIHLHOCTD JOCTUTACTCS TIPH
pabote ¢ HanbOoObIIEH Moauei, TIIyOMHOW U CKOPOCTHIO pe3aHusl TP HAaUMEHb-
el 1uuHe oOpabaThiBaeMOM MOBEPXHOCTH M HAaMMEHBIIEM IPUITYyCKEe Ha oOpa-
OOTKYy.

Dnemenmyl percumMa pe3anus Ha3Hauaiom 6 ciedyioujeli noc1eo008amenbHo-
cmu. CHauana Ha3HA4alT IyOMHY pe3aHHsi, IPU ITOM CTPEMSTCSI BECh NMPHUITYCK
Ha 00pabOTKy cpe3aTh 32 OJUH pabOuYui X0l pexXyllero nucrpymeHTa. Ecnu He-
00X0IMMO JeNaTh JBa pabounx Xoja, TO MpH MepBOM Xojie cHumaroT ~80 % npu-
ycKa, Ipu BTOpoM (4uctoBoMm) — =20 % mnpumycka. 3areM BbIOUpAIOT 3HAUCHUE
o aun, OOBIYHO HAMOOJIBIIEE JOIMYCTUMOE, C YUYETOM TpeOOBaHUM TOYHOCTH H
JOMYCTUMOM IIEPOXOBATOCTH 0O0pabOTaHHON MOBEPXHOCTH, a TAKKE MOIIHOCTU
CTaHKa, PEXYIIUX CBOMCTB MHCTpyMeHTa. HakoHen, onpenenstoT CKOpoCTh IiaB-
HOTO JBIKCHUS PE3aHUs, WCXOJs W3 BBIOPAHHBIX TIIYOMHBI pe3aHus, MOJa4yd |
CTOMKOCTH PEeXYIEero MHCTpyMeHTa. Ilociie BBIYHMCIIEHHS] CKOPOCTH PE3aHMs OIl-
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PEAEIIAIOT YaCTOTY BPAILLEHHUS IIMUHAEIA CTaHKA, COOTBETCTBYIOLIYIO 3TOM CKOPO-
CTH pe3aHus. Ha craHkax co CTymeHYaThiM PEeryJIMpOBaHMEM YaCTOThI BPAILCHUS
HA3HAYAIOT OJMKAWIIYI0 MEHBUIYIO YAacTOTY BpAILECHHS. 3aT€M ONpPEAEISIOT CO-
cTapisitomue cuibl pezanus Pz, Px, Py; sddexktuBHyI0 MOIIHOCTH pe3aHus U
MOIIIHOCTH 3JEKTPOABUTATENS cTaHKa. Vcxoas u3 pa3mepoB oOpabaTbiBacMoil 3a-
TOTOBKH M MOITHOCTH 3JIEKTPOJBUTATENSA, BEIOMPAIOT MOJIEIb CTAHKA, MOCIE YETo
OKOHYATEJIbHO YTOYHSIOT PEKUM pPE3aHUs B COOTBETCTBUU C MACHOPTHBIMHU TEX-
HUYECKUMH XapaKTepUCTUKAMU BEIOPAHHOW MOJIENIH CTaHKa.

4.2. UHCTpyMEHTAJIbHbIE MATEPUAJIBI

4.2.1. CBoiiCTBa MHCTPYMEHTAJIbHBIX MATEPHAJIOB

Pexyrme mHCTpYMEHTHI pabOTalOT B YCIOBUSIX OOJIBIIMX CHJIOBBIX Harpy-
30K, BBICOKHX TEMIIEpaTyp M TPEHUS, TOITOMY MaTepual pabodeil 4yacTh MHCTPY-
MEHTa JIOJDKEH UMETh BBICOKHE JIOMyCTUMbIEC HANPSKEHUS Ha U3TUO, pacTsKEHUE,
cKaThe, KPyYeHHE, a TakKe BBICOKYIO TBEPIOCTh. TBEPIOCTh pabodeid dacTw
JOJDKHA 3HAYUTENFHO MPEBBINIATH TBEPOCTh MaTepualia 3arOTOBKHU.

Bricokne mpoYHOCTHBIC CBOWCTBA HEOOXOAMMBI, YTOOBI MHCTPYMEHT 00JIa-
7l COMPOTHUBIIIEMOCTBIO COOTBETCTBYIOIIUM JieopMaliusiM B TIPOLIECCE PE3aHUs,
a JIOCTaTOYHAs BS3KOCTH IO3BOJIsIa OBl BOCIIPUHUMATH YJIapHBIC JTUHAMUYECKHEC
HArpy3Ku, BO3HHUKAIOUIME MpU 00pabOTKE 3aroTOBOK U3 XPYIKHX MaTepUajoB U
3arOTOBOK C TIPEPHIBUCTOM TOBEPXHOCTHIO. MHCTpyMEHTambHBIC MaTepHAIIbI
JIOJDKHBI UMETh BBICOKYIO KPACHOCMOUKOCMb, T. €. COXPaHSITh OOJIBIIYIO TBEP-
JNOCTh IIPH BBICOKHMX TeMIepaTypax. BakHEMIIEN XapakTEpUCTHKOM Marepuralia
WHCTPYMEHTA SIBIIACTCS UZHOCOCMOUKOCHb: YEM BBIIIE H3HOCOCTOMKOCTH, TEM
MeJUICHHEE M3HAIIMBASTCS MHCTPYMEHT. DTO 3HAYMT, 4TO pa3Opoc pa3MepoB Jie-
Tajiel, mocae0BaTeIbHO 00padaThIBAEMBIX OJTHUM M TEM K€ MHCTPYMEHTOM, OY-
JIET MUHUMAJTLHBIM.

4.2.2. UHCTpYMEHTAJIbHBIE CTAJIHN

Yenepooucmeie uncmpymenmanvnwvie cmanu conepxar 0,7-1,3 % C. [dns
PEXKYIIMX UHCTPYMEHTOB puMeHstoT ctanu YA, Y10A, Y11A u ap. Ilocne tep-
MOOOpPabOTKH cTal UMEIOT KpacHocTolkocTh 200-240 °C. Ilpm moctwxeHUuU
ATUX TEMIIEpaTyp TBEPAOCTh CTAIM PE3KO MaJaeT U UHCTPYMEHT HE MOXET BbI-
MOJIHATH paboTy pe3anus. JlomycTuMble CKOPOCTH pe3aHusi HE MPEBBIMIAOT 18
M/MuH. I3 3THX cTalieil u3roTaBIuBalOT METUUKH, TIJIAITKH, Pa3BEPTKH U T. 1.

Jlezuposannvie uncmpymenmaipHsvle cmaiu — 3TO YIIEPOIUCTHIE CTaNH,
JISTUPOBAHHBIE XPOMOM, BOJIb(paMOM, MapraHiieM, KpEMHUEM, BaHAJAUEM H JIp.
JlerupoBaHHbBIE CTald IO CPABHEHUIO C YTJEPOJAUCTHIMU HUMEIOT MOBBIIICHHYIO
BSI3KOCTh B 3aKaJ€HHOM COCTOSIHMM M KpacHoctoiikocTh 250-300 °C. [lns usro-
TOBJICHHS TUIAIIEK, Pa3BEPTOK, MPOTSIKEK, CBEPJI HCMHOJB3yIOT ctamu 9XC,
XBCT'® u np. JlonycTuMbIe CKOPOCTH pe3aHust 10 25 M/MHUH.
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Bbvicmpopescywyue cmanu conepxar 5,5-19 % Bonbdpama, 2,3-5,5 % mo-
mbonena, 3,8—4,4 % xpoma, 2—10 % xobanpTa u BaHagus, a Takxke 0,8—1,1 % yr-
aepojaa. Jlns M3roToBJIEHUS PEXYIIMX WHCTPYMEHTOB MPUMEHSIOT ctanu POMS,
P18, P9KS u np. beictpopexymue cranu uMerT KpacHOCTOUKOCTh 600—640 °C,
00J1a1a10T MTOBBITIICHHOW N3HOCOCTOMKOCTHIO U MOTYT Pab0TaTh CO CKOPOCTSIMU 10
100 m/MuH. U3 OBICTpOpEKYIIUX CTAJIEH U3rOTaBIUBAIOT HHCTPYMEHTHI TPOCTON U
CIIOKHOHM (OpMBI: pe3ibl, KOHIEBBIE (pe3bl, CBEepia, 3eHKEPHI, YEPBIIHBIC 3y0O0-
pe3Hbie ppe3sl U ap.

B memsix sxoHOMHHM W3 OBICTPOPEKYIIUX CTajeli OOBIYHO M3TOTABIMBAIOT
TOJIBKO pabOouyI0 4acTh MHCTPYMEHTA, KOTOPYIO CBAPUBAIOT C XBOCTOBOM YacThIO,
V3TOTOBJIEHHOW M3 KOHCTPYKIIHOHHOM CTAJIH.

4.2.3. TBepable CIJIABBI

Hucmpymenmanvnvie meepovie cniagplt — 3TO CIIEYEHHbIE MHOTO(a3HbIE
KOMITO3UIIMHU, COCTOAIIME W3 TBEPABIX, TYrOIUIABKUX COCAMHEHUN — KapOuII0B
BOob()pama, TUTaHA, TaHTAIA — M METALINYECKOro KobOanmbTa. TBEpAbIe CIUIaBBI
NeNSAT Ha rpynmnsl: goabgpamosyio (BK6, BK10 u np.), mumarnogonsghpamosyro
(T15Ke6, T5K10 u ap.), mumanomaumanosonvgpamosyro (TT7K12, TT10KSB).
TBepabie CIUTaBbl MPUMEHSIOT B BUJIEC TUTACTUH OTPEIENIEHHBIX (HOpM U pa3MepoB,
KOTOpBIC TPHUMANBAIOTCS K KOpITycaM HHCTPYMEHTOB HWJIM KPETATCS MEXaHHYe-
CKUM criocoboM. TBepjible CIIaBbl UMEIOT BBICOKYIO M3HOCOCTOMKOCTh M TEIUIO-
croiikocTh 800—1250 °C, uTo mo3BojsieT BeCTH 00paboTKy co ckopoctamu a0 800
M/MuH. HetocTaTkoM TBEPABIX CIIABOB SBIISCTCS HU3KASI TNIACTUYHOCTD.

TBepable CrutaBbl KCMOIB3YIOT JJIE 00paOOTKU 3arOTOBOK M3 XPYINKUX U
BS3KHX CIUIAaBOB, M3 TPYAHOOOpaOaThIBAEMBIX KOPPO3MOHHOCTOMKHUX M Kapo-
MPOYHBIX CTaJiel W CIUJIABOB; W3 TBEPJBIX UYTYHOB, 3aKAJICHHBIX CTaJied, CIUIaBOB
TUTaHa, KEPAMUKH U T. 1.

4.2.4. CBepxTBepable 1 KepaMU4eCKHe MAaTepHaJIbl

NucTpymeHTansHble MaTepualibl HA OCHOBE HUTpHIa Oopa (KOMITO3UIIMOHHEIE)
OTHOCSITCSI K C6€PXmEepObiM, A HA OCHOBE OKCHUJIA AITFOMUHUS — K KePAMUYECKUM.

Cy1iecTByeT HECKOJIBKO IPYIN MaTEpUajIoB HA OCHOBE MOAUDUKAIIMN HUT-
puna 6opa. Tak, matepuanbsl Ha ocHOBE (ha30BOTO MpeBpalleHus rpaguTonomaoo-
HOTO HUTpUJa 6opa B kyonueckuid (komno3ut 01 — ansbop u kommnosur 02 — Hen-
Oop) IPUMEHSIOTCS JIJIsl TOUEHUS U (Ppe3epOoBaHUsI 3aKaJICHHBIX CTAJICH U YyT'yHOB
000 TBEPAOCTH, a TAaK)KE TBEP/BIX CINIABOB C COAEep)aHUEM KobanbTa 6omee 15
%. Marepuansl Ha OCHOBE TMPEBpAIEHUsT BIOPIUTHOTO HUTpHAA Oopa B KyOHuue-
ckuit (komno3ut 09 — I[ITHE v xomno3ut 10 — ecexcanum—P) NpUMEHSIOTCS ISt
00paboTKH CTajeil 1 4yryHOB JIFOOO TBEPIOCTH U TBEPIBIX CILJIABOB.

Kepamuyeckue marepuanbl TaKKe IEISITCS Ha HECKOIBKO TPYII: OKCUOHASA
“benas’” xepamuka, cocrosmas u3z Al,O; u nerupoBannas ZrO, u APyruMu OKCH-
JaMU, TIPUMEHSETCS JUIsi 00pabOTKM HE3aKaJICHHBIX CTaJed M CepPhIX YYyTYHOB CO
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CKopocTsMH 10 15 m/c; okcuono-kapouonas ‘“‘vepnas’ Kepamuka, COCTOSINAS U3
Al O3, TiC u apyrux xkapOuI0B TYTOILUIABKUX METAJIOB, IPUMEHSIETCS Il 0Opa-
OOTKM KOBKHX, BBICOKOIIPOYHBIX, OTOEIECHHBIX MOJU(PHUIIMPOBAHHBIX UYTYHOB H
3aKaJICHHBIX CTaJICH.

[TnacTUHBI M3 TaKMX MATEPHUATIOB KPEISIT K KOpITycaM MEXaHWYECKUM CIIO-
co0oM OO0 MaiKoH, BBIITOJIHUB MPEABAPUTEIHFHO METATU3AINIO TIACTHH.

4.2.5.A0pa3uBHbIe MATEPHAJIbI

Abpa3zuenvle mamepuaipl — MEITKO3EPHUCTHIE WM MOPOIIKOBBIE BEIIECTBA
(XMMHYECKUE COCIUHEHHS SJIEMEHTOB), MCIOJIL3YEMbIE NJIi M3TOTOBJICHUS adpa-
3UBHBIX UHCTPYMEHTOB: HUIM(POBATBHBIX KPYTOB, FOJIOBOK, CETMEHTOB, OPYCKOB U
T. 1. K HIM OTHOCAT: 3JEKTPOKOPYHBI, KapOUIbI KpeMHUS, KapOuasl Oopa, CHH-
TETUYECKUE alIMa3bl, OKCUJ XpOMa, CJIIaByTHY U JIp.

AOGpa3uBHBIC MaTepUabl HIMEIOT BBICOKHE TBEPJIOCTh, TEIUIOCTONKOCTE (10
1800 °C) 1 U3HOCOCTOMKOCTb, YTO TMO3BOJIET MPUMEHAITh CKOPOCTH pPE3aHUsl 10
100 m/c. UHCTpyMeHTHI U3 aOpa3suBHBIX MaTE€pUAIOB HUCIOJIB3YIOT TJIaBHBIM 00pa-
30M JIJIsi OKOHYATEIhHOM 00paOOTKM JeTaliei, Korja MpeabsIBIsSIOTCS MOBBIIICH-
HbIe TPeOOBaHUS K TOYHOCTH U IIEPOXOBATOCTU 00pabOTaHHBIX MTOBEPXHOCTEH.

nudoBanpHble Kpyru M3 3JIEKTPOKOPYHAA MPUMEHSIOT JUisi 00pabOTKU
pPa3IMYHBIX CTaJeW W CIUIaBOB; U3 KapOWUJIOB KPEMHHUSA — JJIsi 0OpabOTKH BSI3KUX
CILJIaBOB, JIJIsi 00paOOTKU U 3aTOYKHU TBEPJOCIJIAaBHBIX U MUHEPAIOKEPAMUUYECKUX
pexymux UHCTpyMeHTOB. [lopomku kapbuma 6opa UCHONB3YIOT ISl MPUTUPOY-
HBIX U JJOBOJIOYHBIX MaTEPUAJIOB.

Anmazvl COCTaBISIIOT 0COOYIO TPYIIy MaTepuasioB. B MPOMBINUIEHHOCTH
UCIIOJIB3YIOT TPHUPOJHBIE M CHHTETHYECKHE anMa3bl. AlMa3 SIBJISETCS CaMbIM
TBEPJIBIM MaTEPHUATIOM, UMEET BBICOKYIO TEIIOCTOMKOCTh U M3HOCOCTOMKOCTH, Y
HEro He MPOUCXOJUT CIUTNAHUSA CO MHOTUMHU MaTepuaiamu. HemoctaTok anmmMasos
— MX XPYIKOCTh. AJIMa3bl UCTIOIL3YIOT JJISI U3TOTOBJICHUS aJIMa3HBIX WHCTPYMEH-
TOB (Kpyru, OPyCKH, MBI, JIGHTHI) U JOBOJIOYHBIX MOPOIIKOB. KpucTtamisl anma-
30B MPUMEHSIOT ISl OCHAIICHUS PEXYIIUX UHCTPYMEHTOB (pe31oB, cBepi). Hau-
0oJiee MIMPOKO UCTIONIB3YIOT aJIMa3HbIe PE3IIbl JIJI1 TOHKOTO TOYEHHUS M pacTaunBa-
HUS JCTAJICH W3 KApOMPOYHBIX CTAJIed M CIUIABOB, CIJIABOB FOMUHUS, MEAH U
HEMETAUIMYECKUX TBEPAbIX MaTepranoB. OOpaboOTKy BEIyT CO CKOPOCTIMH pe3a-
Hus a0 20 m/c. [loBepxHOCTH neTasieil, oOpabOTaHHbIE B ATUX YCJIOBUSX, UMEIOT
HU3KYIO IIEPOXOBATOCTh U BHICOKYIO TOUHOCTh Pa3MEpOB.

4.3. MeTajiopexyiye CTAaHKH

4.3.1. Knaccupukanus MeTaIJI0OPEKYINX CTAHKOB

CepuitHO BbIyCKaeMble METAJUIOPEKYIINE CTAHKU KIACCUPUIMPYIOTCS CO-
TJIaCHO 00uie20cy0apcmeeHHol eO0UuHoll cucmeme YCa08HBIX 0003HAYEHUIl
cmankog. OHA IOCTPOEHA MO JECATUYHON CUCTEME: BCE METAIUIOPEKYIINE CTAHKU
pazoutsl Ha AecsaTh rpynn (rpynna 0 — pe3epBHas, | — TokapHble, 2 — CBEPIIUIIb-
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HBIE U pacTOUHbIE, 3 — NUIM(OBATBHBIE U T0BOJOYHBIC, 4 — NIEKTPOPUZNYECKUE U
AJIEKTPOXUMHUUECKHE, 5 — 3y00— U pe3p0oobpadarsiBatomiue, 6 — ¢ppesepHbie, 7 —
CTpOTajibHbIC, JOMOEKHbBIE U MPOTSIKHBIE, § — pa3pe3Hbie, 9 — pa3Hble), rpymnmna —
Ha JIeCSATh TUIIOB, a TUI — Ha JIECATh TUNOpa3MepoB. B epynny oObequHEHbI CTaH-
KU 10 OOLTHOCTU TE€XHOJOTHYECKOTO0 MeToJa 00pabOoTKM miaH OJIM3KHE MO0 Ha3zHa-
YeHUI0. Tunsl CTAHKOB XapaKTepU3YIOT TaKuE MPU3HAKH, KaK Ha3HAUCHUE, CTETICHb
YHHUBEPCAJIbHOCTH, YUCIO TJIaBHBIX PaOOYMX OPraHOB, KOHCTPYKTHBHBIE OCOOCH-
HOCTH. BHYTpU THIIa CTAaHKH Pa3IMyaloT MO TEXHUYECKUM XapaKTEPUCTUKAM.

B cootBercTBUU € 3TOH KiaccuuKaimeil KaxxaoMy CTaHKY MPHCBAHBAIOT
ompeNeNeHHbIN wugp: neppas 1udpa onpenenser rpymiy CTaHKOB, BTOpasi — THII,
TpeThsl (MHOTJA TPEThsI M YETBEPTAs) — YCIOBHBIN pa3Mep cTaHka. bykBa Ha BTO-
POM WJIM TPETHEM MECTE MO3BOJISET pa3inyaTh CTAHKU OJHOTO TUIIOpa3Mepa, HO C
pa3HBIMH TEXHUYECKMMH XapaKTEpUCTHKaMHU. bykBa B KOHLE MH(ppa O3HAYaET
MoAUGUKAIIMIO CTaHKa OJHOM 0Oa3zoBod mojenu. Hampumep, mmudppom 31185
0003HaueH 0ecleHTPOBO-NUIM(OBATLHBIN CTaHOK (rpynna 3, Tum 1), MoJepHU3U-
poBannbiil (1), ¢ HauboNbIIUM THaMeTpOM HUTHPYEeMOn 3aroToBKH 85 MM (85).
[udpsl cTAaHKOB € YUCIOBBIM MPOrpaMMHbIM yripaBieHueM (UIIY) conepxat 0y-
KBy O.

CraHKM Takke KIACCU(PUUUPYIOT MO CTENEHU YHUBEPCAIBHOCTH, MO YUCITY
TJIaBHBIX PabOYUX OPraHoB, MO TOYHOCTH, MO CTETIEHH aBTOMATH3AlUU U JAPYTUM
IIPU3HAKaM.

4.3.2. KuHeMAaTHKA CTAHKOB

IlIpugodom cmamnka Ha3bIBAIOT COBOKYIHOCTh MEXAHU3MOB, MEPEIAIOIINX
JBIDKEHUE OT WCTOYHMKA (DJICKTPOJBHUTATelNsi) K pabdouyMM oOpraHaMm CTaHKa
(LWMUHIETI0, CYNIOPTY, cTody). PasnuuaroT mpuBoAbl paboumX, BCIOMOTaTElb-
HBIX U YCTAHOBOYHBIX MEPEMEIIEHUN 3aroTOBKU U MHCTpYMeHTa. [IpuBoabI cTaH-
KOB OBIBAIOT CO CTYNEHYaThIM M OECCTyNEHYaThIM PETyJIUPOBAHUEM YaCTOTHI
BpAalllEHHs IIMUHAENIS U BeTuyuHbl nojaad. [IpuBoasl co cmynenuameoim pecyiupo-
6aHuem BBIMOJHAIOT B BUJE 3yOUaThIX KOPOOOK mepenad, 00ecneynBaromux IMo-
Jy4YE€HHUE ONMPEAEIECHHOIO psiia 3HAUEHUI YacTOThI BPAIIEHUS WJIM CKOPOCTH IMOj1a-
yn. CucreMbl beccmyneHuamozo pe2yiupoanisi, BKIOUYAIOIINE dJIEKTPOIBUTATE-
JIY TIOCTOSIHHOTO TOKA C THPUCTOPHOM CUCTEMOM YIIPABIICHHS B COYETAHHUU C ABYX-
YEThIPEXCTYNMEHYATBIMU KOPOOKaMH mepeaad, 00eCcreurnBaloT MUPOKUM TUana3oH
YacTOT BpallEHUs MIMUHACIS U CKOPOCTEN MOJAaud, YTO MPEINOIaraeT BO3MOXK-
HOCTb pa0OThI Ha CTPOTO PACUYETHOM PEKUME PE3aAHUSI.

Ilepedauei HA3BIBAIOT MEXAHU3M, MEPEAAIONINN ABUXKEHUE OT OJHOTO JJie-
MEHTa K Jpyromy (C BaJia Ha Baj) WJIA MPeoOpa3yrouil OAHO IBMKCHHUE B IPYTOe
(BpaiiatensHOE B MoOcTynaTenbHoe). B mepegade 3ieMeHT, nmepelarommii ABuxe-
HUE, Ha3bIBAIOT 6e0yWyuM, a FIIEMEHT, MOJIyJaloIui TBUKEHUE, — gedombim. Kax-
Jas mepefada XapakTepu3yeTcs nepedamoynbimM OmHouleHueM 1, T. €. YUCIIOM, KO-
TOpPOE€ IOKa3bIBAET, BO CKOJIBKO pa3 4YacTOTa BpaLIEHUsS BEJAOMOIO 3JIEMEHTA
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MEHBIIIE WU OOJIbIIIE YaCTOTHI BpAIEHUS BEAYIIETO djeMeHTa. K OCHOBHBIM Tie-
penavyam OTHOCSATCS pEMEHHasl, LieTHas, 3y0uaTasi, YepBsiuHasi, peeyHasi, BAHTOBAs.

Kunemamuueckoit cxemoii METAIUIOPEKYILIETO CTAHKA HA3BIBAIOT YCIOBHOE
rpajuueckoe M300pakeHHE BCEX MEXAHM3MOB M Iepeaad, KOTOpbIe MepeqaroT
JBH>KEHUE OT BJIEKTPOJBHUIATENsl K UCIOJIHUTENBHBIM OpraHaM cranka. OHa gaer
MpEJCTaBICHUE 00 OTHOCUTEIBHOM PACIOI0XEHUHU OCHOBHBIX 3JIEMEHTOB IPUBO-
Jla ¥ TIO3BOJISIET YCTAHOBUTH, B KAKOM HANpPaBJICHUM MEPENACTCS IBUKECHUE U B
KaKoe JIBIDKEHHE OHO MpeoOpasyercs B II0OOM MexaHu3Me npuBoaa. YacTh KuHe-
MAaTHYECKON CXEMBbI, KOTOpas CIYKUT ISl IEPEeadn ABUKEHUS OT DJIEKTPOJABUTA-
TEJII K HUCIIOJHUTEIBHOMY OpPraHy WA OT OJHOTO HCHOJHUTEIBHOTO OpraHa K
JIPYroMy, Ha3bIBAKOT KUHEMAMU4ecKou yenvio. Pa3nuiaroT KHHEMAaTUYECKUE LEMH
IJIaBHOTO JIBMKeHUs pe3anud (puc. 4.10), IBMKEHUM MOJa4 U YCKOPEHHBIX Tepe-
MmenieHui. [lepexioueHnemM 3JIeKTpOMarHuTHeIX Mypt M»; — Mo, u nepemere-
HUEM 3yOuaThIX KOJIEC Ha BajaX MOXXHO TepeaaBarh JIBH)KECHUE C Bajia Ha Baj ye-
pe3 pa3MyHbIe Taphl 3yOUaThIX KoJiec, MOATOMY KOHEUHbIN Ban IV Oynetr umertsb
BOCEMb PA3JIMYHBIX YACTOT BPalICHHUS.
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Puc. 4.10. KunemMarudeckasi 1IeTb IJIaBHOTO JBUXKCHUS PE3aHUs

4.4. O0pa0d0TKa 3ar0TOBOK HA TOKAPHBIX CTAHKAX

4.4.1. XapakTepuCcTHKA METO/Aa TOYCHUSA

Tokapnuwle cmanku npeIHa3HAUYEHBI 1151 00pabOTKU MOBEPXHOCTEN 3aroTo-
BOK, uMeromux ¢opmy Ten BpaunieHus. TexHonormyeckuii Mmerosa (popmooOpazo-
BaHUsl TOBEPXHOCTEM 3aroTOBOK TOYEHHEM XapaKTEpHU3yeTcs BpallaTelbHbIM
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JBUKCHHEM 3aroTOBKH (IJIABHOE JIBVDKCHUE PE3aHMsI) U IMOCTYIATEIbHBIM JIBFIKE-
HUEM MHCTPYMEHTa — pe3la (IBWKEHHE Mojaauu). [IBWKeHHEe Mmojayu OCYIIeCTB-
JISICTCSI TTApaJICIIBHO OCH BPAIIEHUS 3arOTOBKH (IIPOJIOJIBHOE JIBIDKEHUE ITOJAYH),
HEPIEHAUKYJSIPHO OCH BpAIllCHUS 3arOTOBKHU (TIONEPEYHOE JBMKCHUE IMOJAYH),
TI0JT YIJIOM K OCH BpAICHHS 3arOTOBKHY (HAKJIOHHOE JIBIYKEHHUE TIOIAUH ).

[Mox mouenuem mMoOHUMAOT O0OPaOOTKY HAPYKHBIX MOBEPXHOCTEH 3aroTo-
BOK. Pa3HOBHIIHOCTSIMU TOUYEHUS SIBISIFOTCS: pacmauuéaxue — oOpabOTKa BHYT-
PCHHHX TIOBEPXHOCTEH; nodpeszanue — o0pabOTKa TOPLOBBIX IUIOCKKX MOBEPXHO-
CTel; pazpesanue — pa3[ieieHUue 3arOTOBKH Ha YaCTH.

Ha TokapHBIX cTaHKaX BBITOJIHAIOT YSPHOBYIO, MOJYYUCTOBYIO U YHCTOBYIO
00pabOoTKy MOBEPXHOCTEH 3arOTOBOK.

4.4.2. TUNIbI TOKAPHBIX CTAHKOB

[To TeXHOTOTMYECKOMY Ha3HAYEHUIO CTAHKU TOKAPHOM T'PYIIIbI JACNATCS Ha
Tunsl. Toxapho-sunmopesnvie cmaunku (puc. 4.11, a) NpUMEHSIOT B YCIOBHUSIX
SAMHUYHOTO MPOU3BOJICTBA JIJIsi 00PAOOTKH HEOOJBIIUX MAPTU 3aTOTOBOK.

ToxapHo-pesonveepnvie cmanku (puc. 4.11, 6) UMEIOT cHenuaIbHOE YCT-
POMCTBO MJIsl 3aKpEIUICHUS! UHCTPYMEHTOB — PEBOJIbBEPHYIO T'OJIOBKY U TpeaHa-
3HAYEHBI JJ1s1 00paOOTKH CI0KHBIX 3arOTOBOK, TPEOYIOUIUX MPUMEHEHHUS OOJIbIIIO-
ro Yucja pexylux HHCTPYMEHTOB. TokapHo-kapycenvHvle cmanku (puc. 4.11, B)
peaHa3HaAYEHBI 11 00pa0OTKH KPYMHBIX TSHKEIBIX 3aTOTOBOK, ¥ KOTOPBIX OTHO-
HIeHUE JUTMHBI (BBICOTHI) 3aTOTOBKH K nuamerpy cocrtasiser 0,3—0,7. OcobeHHo-
CTBIO CTAaHKOB SIBJISIETCS HAJIUYME KPYIJIOTO TOPU3OHTAIBHOTO CTOJIa-KapyCeslu ¢
BEPTUKAJILHOM OCBIO BpallleHus. MHoeope3yosvie moKapHvle NOJYaA8mMOMAamol
(puc. 4.11, e) npenHazHadeHsbl Ajisi 0OpaOOTKU HAPYKHBIX MOBEPXHOCTEH 3aroTo-
BOK THIIa CTYINEHYATHIX BAJIOB, 00pab0OTKAa HECKOJBKUX MOBEPXHOCTEH 3arOTOBKH
BEJIETCS OJHOBPEMEHHO. OOHOWNUHOENIbHbIE MOKAPHO-PEBONIbEEPHBIE AGNMOMANbI
(puc. 4.11, r) ucnosib3yroTcs Jyisi 00pabOTKM 3aTOTOBOK HEOOJBIINX pa3MeEPOB, HO
c0kHOM (popMbl. OHK pabOTAIOT MO LMKITY MapauiebHOM 00pabOTKH MOBEPXHO-
CTEH U MPUMEHSIOTCS JJIsl U3TOTOBJICHUS OOJIBIINX MApTUi neraneil. Muozownun-
OejlbHble A8MoMambl NapalleibHou oopabomku 3aeomosok (puc. 4.11, 1) ucnosib-
3YIOTCSI B MACCOBOM MPOU3BOJICTBE, YUCIIO OJJHOBPEMEHHO 00padaThIBa€MbIX 3aro-
TOBOK PAaBHO YHUCIY WNUHAENEH. MHocownunoenvHble agmomamovl nociedo8a-
menvroti oopabomku (puc. 4.11, ) npenHa3HauYCHBI IJI1 OJTHOBPEMEHHON oOpa-
OOTKH HECKOJIbKUX 3aroTOBOK (IO 4HCIy INmuHjenei). Ha kaxmoi u3 mo3unuii
3arOTOBKM HAXOJATCS Ha Pa3HBIX cTaausx oO0padoTku. CTaHKOCTPOUTEIbHAS TIPO-
MBIIIJIEHHOCTh TAKXE MPOU3BOJUT IIMPOKYI0 TaMMy TOKapHBIX CTaHKOB, OCHa-
maeMbix cucremamu UITY.
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Tokapno-eunmopesuwtit cmanok (puc. 4.11, a) COCTOUT U3 CIAEAYIOIIUX y3-
JIOB: CTaHWHA | ¢ HaMpaBISIOUIMMH 3aKperieHa Ha TymOax — nepennet 12 u 3aa-
Heii 10. B nepenneit 6abke 4 CMOHTHPOBaHBI KOPOOKa CKOPOCTEH M mmuHAeb. Ha
HINUHAENIE YCTaHABIMBAKOT MPUCIOCOOJIEHUE JUIsl 3aKpeIUIeHns 3arotoBok 5. Ko-
pOOKy mojay 2 Kpemnar K JHIEBON cTopoHe cTaHuHBI. C JIEBOM CTOPOHBI CTAHUHBI
yCTaHOBJIEHa KOpoOKa CMEHHBIX 3y0uaThix kojec 3. [IpomonbHblil cynmopt 6 me-
pEMEIIAeTCs MO HAIMpPaBISIIOIIMM CTaHWHBI, HA HEM CMOHTHUPOBAHA MONEpPEYHas
KapeTKa ¢ BEPXHUM CYIIIOPTOM 8, HA KOTOPOM pacCIOJIaraeTcs 4eThIpeXNO3ULH-
OHHBIN pe3ueaepxarens 7. K nponoiasHomy cynmnopTy kpenst ¢aptyk 11, B koTo-
POM CMOHTHPOBaHBI MEXaHU3MBI NoAad. B nmuHonu 3aanei 6abku 9 ycraHaBiuBa-
10T 3aIHUM LIEHTP WM MHCTPYMEHT JUisi 00pabOTKU OTBEpCTHi (CBEpIa, 3€HKEPHI).

4.4.3. Pexxymuii HHCTPYMEHT U NPUCIIOCO0IeHN S
JJIS1 3aKpeNJIeHus 3ar0TOBOK

OCHOBHBIM TIPUHITUIIOM KJIACCU(PUKAIIMA TOKAPHBIX PE3IOB SBJISETCS WX
TEXHOJIOTHYeCckoe Ha3zHaueHue. PazmuuaroT pesusl (puc. 4.12): npoxoouvie nps-
Mble M YnopHvle I 00TadyMBaHUS HAPYKHBIX IMIIMHIAPUYCCKAX W KOHHMYECKHUX
MOBEPXHOCTEU, pacmouHvle NpoOXoOHble U YNOpHble — JUIsl pacTauyuBaHUS CKBO3-
HBIX W TIIYXUX OTBEPCTHH, ompe3snble — ISl OTPE3aHUs 3aTrOTOBOK, pe3bh0gble —
JUTSl Hape3aHUsl HApY>KHBIX U BHYTPEHHUX Pe3b0, (haconHvlie — NIl 00TauMBaHUs
(bacoOHHBIX MTOBEPXHOCTEH, npopesHvle — sl MPOTAYMBAHUS KOJIBIIEBBIX KaHABOK,
2anmenbHble — JIsl 00TaUUBAHUS TEPEXOJIHBIX MOBEPXHOCTEH MEXKIY CTYyNEHSIMU
BaJIOB T10 PAINYCY, n00pe3Hble — ISl 00TaunBaHUS TJIOCKUX TOPIIEBBIX TOBEPXHO-
CTel.

JIJIsl 3aKpeTuIeHHs] 3arOTOBOK HAa TOKAPHO-BHHTOPE3HBIX CTaHKAX IMTHPOKO
HCTIOJIB3YIOT MPEeXKYIauKosvle camoyeHmpupyrowue namponsl (puc. 4.12, a), ux
MPUMEHSIOT VIS 3aKPETICHUS 3arO0TOBOK TP OTHOIICHHWH WX JJIUHBI K THAMETPY
1/d > 4. Tlpu otHomenuu 1/d = 4-10 3aroToBKy yCTaHaBIMBAIOT B IIEHTPAX, IS
ATOTO 3ar0TOBKY IIEHTPYIOT, T. €. CBEPJIAT YeHmposvle omeepcmus C TOPIIOB Baya
CHeIUaTbHBIMU IICHTPOBOYHBIMHU CBepiiaMu. [[enmpwi OBIBAIOT ynopHwvle (puc.
4.12, 6), cpe3annbie (puc. 4.12, B), mapukoBsie (puc. 4.12, r). CpezarnHvie yenmpoi
MPUMEHSIOT TIPH TIOIPE3aHUH TOPIIOB 3aTOTOBKH, KOT/Ia MOJIPE3HOM pe3ell JOKEeH
MOJIOUTH OJM3KO K OCH BpAICHHS 3aroTOBKU. [[lapukosvie yenmpwvl UCTIOIB3YIOT
py 00TauYMBaHUU KOHUUYECKUX MTOBEPXHOCTEH CIBUTOM 3a/IHEH 0aOKu B mormepey-
HOM HaIpaBJIeHUH, a obpammuvle yeumpol (puc. 4.12, 1) — npu 06paboTKe 3aroTo-
BOK HEOOJBIINX NHAMETPOB. Bpawarowuecs yeumpor (puc. 4.12, €) IpuMEHSIOT
npu OOJIBIION TITYOMHE pe3aHus, KOT/1a BO3HUKAIOT 3HAYNTEIbHBIC CHIIBI Pe3aHUSI.

Ilosooxosviti nampon (puc. 4.12, k) u xomyTuk (puc. 4.12, 3) UCIIOJIB3YIOT
JUTSL TIEpeIadn KPYTAIIEr0 MOMEHTA OT IITUHICISA CTaHKAa Ha 3arOTOBKY, 3aKper-
JICHHYIO B IICHTpAX.
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Puc. 4.12. HpI/ICHOCOGHCHI/I}I JJIA 3aKPCINICHUA 3aIrOTOBOK Ha TOKAPHBIX CTaHKax

[Ipu otHomenuu 1/d > 10 g ymensiuenus: nedopmManuu 3aroToBOK Mpu-
MEHSIOT JIOHETHI. [1o06udicHblil omkpwimulti atonem (puc. 4.12, 1) ycTaHaBIUBaIOT
Ha MPOJIOJILHOM CYIIIIOPTE CTaHKA, HenoOo8UNCHbIL 3aKpulmulll atonem (puc. 4.12,
K) 3aKpeIuitioT Ha craHuHe. Cuiibl, IEWCTBYIOIINE CO CTOPOHBI MHCTPYMEHTa Ha
3aroTOBKY, BOCIIPUHUMAIOTCS OMIOPAMHM JIFOHETOB, YTO MOBBIIIAET TOYHOCTh 00pa-
OOTKHU.

JInist 3aKpenuieHust 3aroTOBOK THUIIA BTYJIOK, KOJIEL, CTAKAHOB MIPUMEHSIFOTCS On-
PasKu.: KOHuuecKue, yaneoawle, ¢ cogpuposarnvimu emyaxkamu (puc. 4.12, 1, m, H). Ha
TOKapHO-PEBOJIbBEPHBIX CTAHKAX, MOJyaBTOMAaTaX W aBTOMAaTax JJid 3aKperieHus
3aroTOBOK-IIPYTKOB MCIOJIB3YIOT YaH208ble NAMPOHDbL.

4.4.4. OcHOBHBIC BU/IbI TOKAPHBIX padoT

CxeMbl OCHOBHBIX BHJOB OOpaOOTKM MOBEPXHOCTEW, NPHUBEACHHBIE Ha
puc. 4.13, ABASAIOTCS TUMOBBIMU, TaK KaK UX MOKHO Peajn30BaTh HA YHUBEPCAIIb-
HBIX TOKapHBIX CTAHKaXx, [10JlyaBTOMATax, aBToMarax u craHkax ¢ Ully.

Hapyoicnvle  yununopuueckue  nosepxnocmu  0OTAUMBAIOT — MPSMBIMH
(puc. 4.13, 6) umm ynopubiMu (y=90°) mpoxoaHsiMu pe3namu. Mcmonb3oBanme
YIOPHBIX PE30B MPUBOAUT K HYJIO PAIAATBbHYIO COCTABJISIONLYIO CHUJIbI PE3aHUS
Py, uTo cHMXKaeT AeopMaIuio 3aroTOBOK B Ipolriecce 00pabOTKU U MOBBIIIAET UX
TOYHOCTb.
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Puc. 4.13. Cxema 06pabOTKH 3arOTOBOK Ha TOKAPHBIX CTaHKaX

Hapyocnvie (puc. 4.13, B) u 6HympenHue pe3vObl Hape3al0T PEe3bOOBBIMU
pe3ramu.

Touenue ONUHHBIX NOJO2UX KOHYCOS BHIIONHSAIOT, CMEIIas B TOMEPEYHOM
HaIpaBJICHUU KOPMNYyC 3aHed 0aOKW OTHOCUTEIHHO €€ ocHOBaHMS (puc. 4.13, 1)
VT WCTIOJIb3YSl KOHYCHYIO JIMHEHKY.
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CKBO3HBIE OmEepcmusi pacmayuearom MPOXOAHBIMUA PACTOYHBIMU PE3IaMHU
(puc. 4.13, n), rnyxue — ynopubimu (puc. 4.13, e).

C momnepeyHbIM JIB)KEHHEM TMOJa4Yd Ha TOKAPHBIX CTAHKAX MPOMAYuU8arom
Konvyesvle Kanasku (puc. 4.13, 3) NMPOpPE3HBIMHU pe3LAMH, (PaAcoHHblEe NOBEPXHO-
cmu (puc. 4.13, n) — pacoOHHBIMH pe3IaMU, KOPOMKUE KOHUYEeCKUe NOBEPXHOCMU —
gacku (puc. 4.13, k) — mUpokUMH pe3uamu. Ompe3zanue oemaseti OT 3aTOTOBKU
(puc. 4.13, 1) BBIOJHSIOT OTPE3HBIMU PE3LAMH C HAKIIOHHOM PEXYIIEH KPOMKOI,
YTO IO3BOJIAET MOJYYUTh y TOTOBOM J€Tanu Topel 0e3 OCTaTOYHOro 3ayCeHIIa.
Iloopezanue mopyog (puc. 4.13, H) BBIIOTHSAIOT NOAPE3aHHBIMU PE3LIAMH.

Obpabomky omeepcmuii IPOU3BOJSAT CBEpJIaMH, 3€HKEpaMH, pa3BepTKaMu
(puc. 4.13, m). O6paboTKy BeAyT C MPOJOJbHBIM AB)KCHHEM IMOAAUN PEKYILIETO
UHCTpYMeHTa. OQOmauusanue Hapy’cHvlX U pacmavuéanue HympeHHUx KOHuue-
cKux nosepxunocmeti cpedneu oaunst (puc. 4.13, %k, 0) MPOU3BOJAT C HAKIIOHHBIM
JBIKEHUEM T10JIa4H, IPU MOBOPOTE KAPETKU BEPXHETO CYIIOPTA.

4.5. O0pa0doTKa 3ar0TOBOK Ha CBEPJWJIbHBIX U PACTOYHBIX CTAHKAaX

4.5.1. XapakTepucTuKa MeTO1a CBepPJIeHUs

OCHOBHOE HA3HAYEHUE CEEPIUIbHBIX CHIAHKO8 — 00padOTKa OTBEPCTHI B
3arotoBkax. CeepieHuem MOTYy4arOT CKBO3HbBIE U HECKBO3HBIE (TIIyXH€) OTBEPCTHUS
B CIUIOUTHOM Marepuajie U o0padaTblBalOT MPEABAPUTENBHO MOJYYEHHBIE OTBEP-
CTHUS B LIEJISIX YBEIIMYCHUS UX PAa3MEpPOB, MOBBIIIECHUS] TOUHOCTU U CHIXKEHUS 1Ie-
POXOBATOCTU MOBEPXHOCTH.

CaepiieHHE OCYIIECTBISIIOT MIPU COYETAHUM BPAIIaTEIbHOIO JIBUKEHUS WH-
CTPYMEHTa BOKPYI' OCH — TJIAaBHOT'O JIBMXKEHHSI pe3aHUsi U €ro MocTynaTelbHOTro
JBIKEHUS BAOJb OCU — ABMKEeHUs nofaun. O0a MBIKEHHS HA CBEPJIMJIBHOM CTaH-
K€, KaK MpaBujIo, COOOLIAI0T UHCTPYMEHTY.

[Ipouecc pe3aHust npu CBEPJICHUM MPOTEKAET B 00Jiee CIOKHBIX YCIOBHUSX,
YeM IPU TOYEHUH, TaK KaK 3aTPYAHEHBI OTBOJI CTPYXKKHU U TOABO OXJIXKIarouen
XKUJIKOCTH K PEXYIIUM KpOMKaM MHCTpymMeHTa. KpoMe Toro, CKopocTb pe3aHus
W3MEHSETCS BJIOJIb PEXKYIIEH KPOMKM OT MAKCUMAJIbHOTO 3HAaUEHUs Ha iepudepuun
CBepJa A0 HyJEBOr0 3HAUYCHUS y LICHTpA.

4.5.2. Tunsl CBEPJIWIBbHBIX CTAHKOB

Bepmuxanvro-ceeprunvuvle cmanxu (puc. 4.14, a) npeaHasHayeHsbl st 00-
paboOTKH 3arOTOBOK HEOOJBIINX Pa3MEepOB, MAKCUMAJIbHBIN JUAMETP CBEPICHUS —
100 mM. IlIupokast yHUBEpPCAIBHOCTh U BO3MOKHOCTh aBTOMAaTU3alMKM CIOCOOCT-
BYET UX MCIOJIb30BAaHUIO BO BCEX OTPACISAX MpoMbIluieHHOCTH. Ha copuzonmans-
HO-CBEPIUNIbHbIX CIMAHKAX TIONY4YaloT TIIyOOKHE OTBEPCTHUS CHEIUATbHBIMHU CBEP-
JaMH.

Paouanvro-ceeprunvuvie cmanxu (puc. 4.14, 6) ucnonb3yroTcs ajisi oOpa-
OOTKH OTBEPCTHI B KPYNMHOTraOapUTHBIX 3aroTOBKaxX. JTH CTAaHKU YHUBEpCAJIbHbIC
UX MMPUMEHSIOT B EAMHUYHOM M MEITKOCEPUITHOM TIPOU3BOICTBE.

26

'KOMTMINEKT 3NEKTPOHHbIX
YUYEBHO-METOAUYECKUX MATEPUAJIOB 'OTMABAEHHUE < g 3AKPbITH 3



l'epacumoBmy K.I"., EBTtowwkuH KO.A., ®omuH H./A., XBoposa U.A.
, | R TexHonornyeckie NpoLecchl MaLIMHOCTPOUTENBHOTO MPOU3BOACTBA. YacTb 2:
BbPRSUDBE i YuyebHoe nocobue, 2004. — 140 c.

|
|

Bepmuxanvno-ceeprunvuvie (puc. 4.14, B) u paduanvHo-ceepaunvHble
cmanku ¢ YI1Y miapoKO HUCIOJIB3YOTCS B €AUHUYHOM U MEJIIKOCEPUUHOM MPOU3-
BozcTBe. IIpocToTa nepeHanaaku MO3BOJSET BHIOJIHIATh HA HUX MO aBTOMAaTHYe-
CKOMY LIMKIIy OOpaOOTKy pa3iu4HbIX BHJIOB 3aroTOBOK. Ha OJHOIINMHIENIBHBIX
CBEPJIMJIBHBIX MOJyaBTOMATax U aBTOMATax LUKIJIbI 00paOOTKH OTBEPCTUH MOTHO-
CTBIO aBTOMATU3MpOBaHbl. OHM XapaKTEPU3YIOTCS BBICOKOM ITPOM3BOIUTEIBHO-
CTBIO U HUCIIOJIB3YIOTCSA B KPYITHOCEPUITHOM M MAaCCOBOM ITPOU3BOJICTBE.

KoHCTpyKIIMK CBEPIMIIBHBIX CTAHKOB PA3JIMYHBIX THUIIOB UMEIOT MHOTO 00-
mero. Ha ¢ynnamentHolt 1umare | eepmuxanvHo-céepaunvnozo cmanka
(puc. 4.14, a) cmoHTHpOBaHa KoJIOHHA 2. Ha ee BepTHKaIbHBIX HANpPaBJISIOLIUX
YCTaHABJIMBAIOT U 3aKPEIUIAIOT CTOJN 3, HA KOTOPOM ITOMELIA0T 3aroToBKy. MHCT-
PYMEHT 3aKpEIUISIOT B IINHUHAENE 4. B cCBEpIMIIBHON TOJIOBKE 5, CMOHTHPOBaHHOM
Ha KOJIOHHE, pa3MeIlaloT KOpOOKU CKOpocTe M mojad. MIHCTpyMeHT BMecTe co
HINUHAEIEM COBEPILIAET BpaIlaTeIbHOE IIaBHOE JBUKEHUE PE3aHUsl U BEPTUKAIIb-
HOE JBWKEHUE NMoJa4yu. B3auMHOE MTOJI0KEHNE CTOJa U CBEPIUIBHON TOJIOBKH YC-
TaHABJIMBAIOT B COOTBETCTBHH C pa3MepaMu 3arOTOBKH M (PUKCUPYIOT Mepe]l Hava-
oM o6paboTku. i 06pabOTKH KaKJI0TO MOCIIEAYIOIEro OTBEPCTHS 3arOTOBKY
HEO0OXOAMMO MEePEYCTAaHOBUTH TaK, YTOOBI OCh MHCTPYMEHTa COBIIaja C OChbIO 00-
pabaTbIBA€MOr0 OTBEPCTHSI.

b) ),

Puc. 4.14. OcHOBHBIE TUIIBI CBEPJIMIIBHBIX CTAHKOB

Ha HenonBr»kHOM KOJIOHHE 2 paduanvho-ceéepauibnozo cmanka (puc. 4.14, 0)
CMOHTUpPOBaHa TOBOpOTHasi kojioHHa 3. [lo Hell B BepTUKAIBLHOM HaIpaBICHUU
NIEPEMEIAETCS M YCTaHABIIMBACTCSA B HY)KHOM MOJOXeHNH TpaBepca 4. [lo ee ro-
PU30HTAIFHBIM HAIPABJISIONIUM TEPEMEIaeTCs CBEPIUIIbHAS TOJIOBKA 5, B KOTO-
polt pacrnosioxeHbl KOpoOoku ckopocted u noaad. lInunnens 6 ¢ 3aKpenaeHHbIM
WHCTPYMEHTOM COBEpIIIACT BpallaTeIbHOE TJIaBHOE JBIKCHHUE PE3aHUsS U BEPTH-
KaJIbHOE JIBFDKCHHE Toaadn. [IoBOpOTOM TpaBepChl M MEepeMENIeHUEM CBEPJIHIIb-
HOU TOJIOBKM OCYIIIECTBIISIIOT COBMEIIIEHNUE OCEH MIMUHACIS U 00pabaThiBaeMoro
OTBEPCTHS TIPH HETIOJIBIKHON 3arOTOBKE.
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4.5.3. Pe:xxymiuii MHCTPYMEHT W IPUCIIOCO0JIeHU S
JJIS1 3aKpenJieHnsl HHCTPYMEHTA U 3ar0TOBOK

Jlnis 0OpaboTKM 3arOTOBOK HA CBEPJIMJIBHBIX CTaHKAaX MPUMEHSIOT CBEpIa,
3CHKEPBI, Pa3BEPTKU, METUYMKHA U T. 1. Céepra MO KOHCTPYKIMH NEIAT HA CIH-
paybHBIE, IICHTPOBOYHBIE U CcrienuanbHble. Hanbosee pacrnpocTpaHeHbl CIUpaTb-
Hble cBepiia. Cnupanwvhoe ceepno (puc. 4.15) umeet pabouyto yactsb |y, menky l,,
XBOCTOBHUK |3 1 namnky l;. XBOCTOBUK CIYXKHUT JIJISl 3aKPEIJICHUS CBEpJia Ha CTaHKE,
JanKa TMpeoXpaHsIeT XBOCTOBUK MPHU BHIOMBAHWU CBEpJia M3 IIMUHICIS CTaHKA.
Paboyas gacth mMeeT pexyiyio ls 1 HampaBJAIONIyIo lg 9acTh ¢ BUHTOBBIMU Ka-
HaBkamu. Ha paOouell wacTu cBepiia UMEIOTCS JBE TJaBHBIC PEXKYIIHE KPOMKH,
MOTIEpEeYHAas PEXyIIas KpoMka (MepeMbIUKa), JBE BCIIOMOTATEIBHBIC PEKYIIHE
KPOMKH. B10JTb BUHTOBBIX KaHABOK PACIOJIOKEHBI JIBE Y3KHE JICHTOUKH, obecrie-
YUBAOIINE HAMPABICHUE CBEpJia TP PE3aHUH.

Puc. 4.15. DneMeHTHI ciupaibHOTO CBEPJIA C KOHUYECKUM XBOCTOBUKOM

3enkepbl UCTIONB3YIOT JJi1 00paOOTKH OTBEPCTUM, MOTYUYEHHBIX CBEPIICHU-
€M, JJUThEM WUJIM KOBKOM. 3€HKEphI JeAT Ha LHIMHapudeckue (puc. 4.16, a) u ko-
HUYeckue. B otnuume ot cBepI, 3eHKepbl CHA0KEHBI TPEMST WIIM YEThIPbMS TJIaB-
HBIMH PESKYIIMMH KPOMKaMH U HE UMEIOT TIOTIEPEYHOMN PEKYIIeH KPOMKH.

3enkosku (puc. 4.16, B) u yexosku (puc. 4.16, 6, T) — MHOTOJIC3BUIHBIC PE-
KYIIUE HHCTPYMEHTHI JIJIs1 00paOOTKH KOHUYECKHX, ITUITMHAPUISCKUX U TOPIIOBBIX
BXOJIHBIX YYaCTKOB OTBEPCTHUH.

Pazeéepmku — MHOTOJIE3BUMHBIN HHCTPYMEHT JIJIsl OKOHYATEIbHON 00padoT-
K1 oTBepcTHil. PazBepTku uMeroT 6—12 TiiaBHBIX PEXYIIUX KPOMOK, PACIOJIOKEH-
HBIX Ha PEXYIIEH 4acTU C HAMPAaBJISIONMIUM KOHYcOM. Pa3znuuaroT pa3BepTKH IU-
nuHapudeckue (puc. 4.16, 1, €) 1 KOHHYECKUE, IIeIbHBIC C XBOCTOBUKOM M Hacajl-
HBIC.

Kombunuposanuwiii uncmpymenm (puc. 4.16, x) TpUMEHSIOT JJIs1 TIOBBIIIIE-
HUS POU3BOJUTEILHOCTH B KPYITHOCEPUHHOM U MacCOBOM MTPOU3BOJICTRBE.

Memuyuku (puc. 4.16, 3) npeaHa3HAUYECHBI 11 HAPE3aHUSI BHYTPEHHEN pe3b-
OBl U MPENCTABISAIOT COOOM BUHT, HA KOTOPOM MPOPE3aHbI MIPSIMbIE I BUHTOBBIE
KaHAaBKH, B PE3yJIbTaTe Yero 00pa3yroTCs PEXYIUe KPOMKH.
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Puc. 4.16. Pexy1iye MHCTpYMEHTHI, TPUMEHSIEMbIC Ha CBEPJIUIIBHBIX CTAaHKAX

Pexy1ire MHCTpYMEHTHI 3aKpEIUIIOT B IIMUHAENE CTaHKa HEMOCPEICTBEH-
HO C MOMOIIIbI0 KOHUYECKOTO0 XBOCTOBUKA UJIU C IPUMEHEHUEM 1epexoO0HbIX KOHU-
yeckux émynox. NHCTpyMEHTbl HEOOIBIINX IUAMETPOB C HUIMHAPUYECKUM XBO-
CTOBUKOM 3aKPEIUISIOT B PA3JIMYHBIX 110 KOHCTPYKIIUHU NATMPOHAX.

Ha craHkax ¢ MHCTPYMEHTAJIbHBIMH Mara3MHaMd WHCTPYMEHT KpEmsT B
CHEIUAIbHBIX YHU(PUIIMPOBAHHBIX BTYJKaX (ONpaskax).

3aroTOBKM Ha CBEPIWJIBHBIX CTAHKAaX 3aKPEIUIAIOT C MTOMOIIbIO YHUBEPCAIb-
HBIX M CIIELUAaJIbHBIX MPUCIOCOONICHUN. YHHUBEpCaIbHbIe MPUCTIOCOOICHUS MPHU-
MEHSAIOT B €IMHUYHOM U MEJIKOCEPUMHOM MPOU3BOJACTBE K HUM OTHOCAT MawiuH-
Hble MUCKU, NPUNCUMHBIE NIAAHKU, NPUBMBL CO CMPYOYUHAMU, MPEXKYIAYKOBbIE
namponwl U T. 1. CriennajibHble TPUCTIOCOOIEHUS IPUMEHSIOT B KPYITHOCEPUITHOM
¥ MacCOBOM IPOU3BOJCTBE JJIs1 OBICTPON U TOUHOM YCTaHOBKM 3aTOTOBKU OTHOCH-
TeIbHO MHCTpYMeHTa. Kaxaoe npucnocobieHue, Kak MpaBuiio, MOXKET ObITh MC-
M0JIb30BAHO TOJIBKO Uil OJIHOM 3aroToBku. K Takum mpucnocoOaeHusiM OTHOCST
KOHOykmopsbl. OHU UMEIOT HANpaBISIIOUIME BTYJKH, 00€CeunBaIOIUe 33aJaHHOE
MIOJIOXKEHUE UHCTPYMEHTA OTHOCUTENIBHO 3arOTOBKH.

4.5.4. OcHoBHBIC BUIBI padoT,
BBINOJIHAIEMbIX HA CBEPJIWIBHBIX CTAHKAX

CxeMbl 00pabOTKHU 3aroTOBOK MpHUBEAEHBI HA puc. 4.17.

Csepnenuem (puc. 4.17, a) Moay4aroT CKBO3HBIC U TIIyXHE ITUIHHAPUYECKHEC
NOBEPXHOCTU. Pacceeprusanue cnvpanbHbiM cBepiioM (puc. 4.17, 6) mpou3BoIsT
JUIS yBEJIMYEHUS TMaMeTpa OTBepcTus. J(naMerp oTBepCTHs MOJA paccBepIuBaHUE
BBIOMPAIOT TaK, YTOOBI TMOMEpPEYHasl pexyIas KpoMKa B paboTe HE yJyacTBOBAJIA.
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3enkeposanue (puc. 4.17, B) Takke NPUMEHSIOT IJi1 YBEIUYEHUS] THUAMETpa OT-
BepcTHs. B oTnmyme oT paccBepiuBaHuUs, 3eHKEpOBaHHE 0OecIeunBaeT OONIBIITYIO

MIPOU3BOIUTEIBHOCTh K TOYHOCTH OOPaOOTKH.
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Puc. 4.17. Cxembl 00pabOTKH 3ar0TOBOK Ha CBEPIMIIBHBIX CTAHKAX

Pazsepmuisanuem (puc. 4.17, T) Moay4aroT BBICOKYIO TOYHOCTh U MaIyIO
IEpOXOBATOCTh 00PaOOTAaHHOM MOBEPXHOCTH. Pa3BepTHIBAIOT HIMIUHAPUYECKUE U
KOHUYECKHE MOBEpXHOCTH. {151 pa3BepThIBaHUSI KOHUYECKUX OTBEPCTHM LIMIIMH-
pHYECKHe OTBEPCTHS B 3arOTOBKE CHauajga 00padaThIBalOT KOHMYECKUM CTyIeHYa-
TBIM 3eHKepoM (puc. 4.17, M), 3aTeM KOHUYECKON pa3BEPTKON CO CTPYKKOpasJe-
JUTENbHBIMA KaHaBKkaMu (puc. 4.17, H) U OKOHYATEITbHO — KOHUYECKOU pa3BepT-
KOH C TJIAJIKUMH PEXYIIUMHU KpoMKkamu (puc. 4.17, o).
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3enxosanuem 00padaTHIBAIOT KOHUYECKHE YTIyOIeHUs 1O TOJIOBKH BUHTOB
u OontoB (puc. 4.17, ). HekoTopble 36HKOBKM UMEIOT HaIPaBJISIOLIYIO YacTh, KO-
TOopasi 00ecreynBaeT COOCHOCTh KOHMYECKOTO YTIIyOJIEHHSI U OCHOBHOTO OTBE-
ctus. llexosanuem oO6padbaThIBAIOT HWJIMHAPUUECKUE yrayonenus (puc. 4.17, o) u
TOPLIOBBIE MIIOCKOCTHU (puC. 4.17, K, 3), KOTOPBIE ABJISIOTCS OMOPHBIMH ITOBEPXHO-
CTSIMU TOJIOBOK OOJITOB, BUHTOB, raek. [lepneHauKyIsipHOCTh TOpIa MO OTHOIIIE-
HUIO K OCHOBHOMY OTBEPCTHIO JOCTUTAETCS HaJUYUEM Yy LIETbHOM LEKOBKH (pHC.
4.17, n, K) U y TacTuHYaToro pesna (puc. 4.17, 3) Hanpapstomet yactu. Hape-
3anue pe3vObl IPOU3BOAAT MeTUYUKOM (puc. 4.17, k). KoMOMHHPOBaHHBIM HHCTPY-
MEHTOM TMOJIY4alOT ClodCcHble nogepxnocmu (puc. 4.17, u, n).

4.5.5. HazHayeHne U TUNIBI PACTOYHBIX CTAHKOB

dopMooOpa3oBaHuE MOBEPXHOCTEN HA paACH OYHBIX CIAHKAX BHITIOIHACTCS
32 CYET COUYETAHMS TJIABHOTO BPAIATEIHHOTO JABUXKEHUS pe3aHus, cOOOIaeMOro
pacTOYHOMY pe31y WIH JAPYTOMY PEXYIIEMY UHCTPYMEHTY, U JIBUKEHHS MOJAYH,
co00I11aeMOTO0 MHCTPYMEHTY WJIM 3aroTtoBke. HampaBiieHwe NBMXKEHUS MOJa4yu
MOKET OBITh MPOAOJBHBIM, MOTIEPEYHBIM, PAUATBHBIM U BEPTUKAIBHBIM — B 3a-
BHUCHMOCTH OT XapakTepa 00padaTbiBa€MOi MOBEPXHOCTH.

BrimyckaroTcsi ciaeayrone THUIbl PACTOYHBIX CTAaHKOB: KOOPAMHATHO-
pacTo4yHbIe, FTOPU30HTAIILHO-PACTOYHBIE U aliMa3HO-pacTouHblie (puc. 4.18). Koop-
ounamuo-pacmoutvle cmanxu (puc. 4.18, a) ObIBaIOT OJJHOCTOCUHBIEC U JIBYXCTO-
€4YHBIC U MPEeHAa3HAYCHBI JJIsI 00paOOTKH OTBEPCTUN C BHICOKOW TOYHOCTHIO (hOp-
MBI, Pa3MEpPOB U B3aUMHOTO pacroyioxkeHus. O0padoTKy MPOU3BOJIAT B CIICHIUAT b-
HBIX TEPMOKOHCTAHTHBIX MOMEIIEHUSIX, B KOTOPHIX MOAEPKUBACTCS TEMIIEpATypa
20+1°C.

Topuszonmanvro-pacmounvie cmauku (puc. 4.18, 0) npenHazHadyeHBI IS
00paboTKH, KaK MpPaBUIIO, 3arOTOBOK KOPIYCHBIX AeTaneil. KoopauHnaTtHo- u ropu-
30HTaJIbHO-PACTOYHBIE CTAHKH BBIIMYCKAKOTCS C pa3auyHbiMU cucremamu YUILY u
MPUMEHSIOTCS B MEJIKOCEPHUITHOM MTPOU3BOJICTRE.

Ha anmasno-pacmounvix cmankax (puc. 4.18, B) 00pabaThIBalOT ¢ BHICOKOU
TOYHOCTBIO HWIMHAPUYECKUE OTBEPCTHUS B KOPIMYCHBIX 3aroTOBKax HEOOJbIIHUX
pa3MepoB, 00paboTKa BEACTCS MO aBTOMATHYECKOMY ITUKITy. DTH CTaHKU MpUMeE-
HSIOT B KPYITHOCEPUITHOM U MacCOBOM MPOU3BO/ICTBE.

Haubonee  pacnpocTpaHEHbl  20pU3OHMATBHO-PACMOYHbIE  CHIAHKU
(puc. 4.18, 0). Ha cranune 1 HemoABMXKHO 3aKperuieHa nepeansis croiika 7. [1o ee
BEPTUKAJIBLHBIM HAMPABJISAIONINM TEpeMeliaeTcs mnuHaeapHas 6adka 6 co MMuH-
neneM 5. Cron 4 nepemMeraercs o NpoJI0JIbHBIM HAMPABJISIONIUM CTaHUHBL. B ero
MOTNEPEYHBIX HAMPABJISIONIMX CMOHTHPOBAHBI Cala3Ku 3, HA KOTOPBIX YCTAHOBJICH
MOBOPOTHBIH CTOJI 2.
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Puc. 4.18. OcHOBHBIE TUIIBI pACTOYHBIX CTAHKOB

BpamarensHoe riaBHoOe IBMKeHHME Dr coBeplllaeT MHCTPYMEHT, YCTAaHOB-
JICHHBIA B mIMUHJeNe. J[BUKEHHE MOJauyd MOXKET COBEpIIaTh KaK MHCTPYMEHT —
0oCeBOE IepeMeleHne mnuuaens Ds,, BepTUKalibHOE nepemenieHue Ds, mmnuH-
NeIbHON 0a0KM, Tak M 3arOTOBKAa — IPOJOJBbHOE mepemelmienue Dsg, crona mim
nonepeunoe nepemenienue Ds, cana3zok. [ToBopoTHBIN cTON mo3BossieT 0Opada-
THIBAaTh 3arOTOBKY C Pa3HBIX CTOPOH 0€3 MepeyCTaHOBKHU €€ Ha CTOJIE.

4.5.6. Pexxymimii HHCTPYMEHT
U CXeMbI 00padO0TKH 3ar0TOBOK HA PACTOYHBIX CTAHKAX

HaunGonee mmpoko Ha pacTOYHBIX CTAHKAX MCIOJIB3YIOT PACTOYHBIC PE3Ilbl
(MpoxoJiHbIe, MOJPE3HbIE, KAaHABOYHBIE, PE€3bOOBbHIE), MPUMEHSIOT TaKKe CBepIa,
3€HKEPHI, Pa3BEPTKH, METUUKH, (HPE3HI.

Haubonbiee pacnpocTpaHeHne UMeET paCTOYHOM MHCTPYMEHT, BBITIOJTHEH-
HBI B BUJIE KOHCONbHOU pacmo4Hou onpaeku 1 ¢ 3aKpeIsIEHHBIM B HEW CTEp)KHE-
BbIM pe3iiom 2 (puc. 4.19, a).

YcTaHoBKy peslia Ha 3aJJaHHBIN JUaMeTp OTBEPCTHS BBIIOIHSIOT PETyIupo-
BaHMEM ero BbuIeTa. HacTpolika MHCTpyMeHTa 00jierdyaercsi Mpyu UCIOJIb30BaHUU
Pe3y06-6cMagoK C MUKPOMETPUYECKUM peryaupoBaHuemM pasmepa (puc. 4.19, 0).
Pacmounvimu 2o106xamu Ha3bIBAIOT PACTOYHBIE OMPABKH, Y KOTOPBIX PE3Lbl ycC-
TaQHOBJICHBI HA TMAMETPaIbHO MTPOTUBOIIOJIOXKHBIX cTopoHax (puc. 4.19, B, ). s
MOAPE3KU MPUMEHSIOT PE3Ibl, PEXKYIlas 4acTh KOTOPHIX BBHITIOJIHEHA C YIJIOM B
mane y=90° (puc. 4.19, r).
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Puc. 4.19. Pexymiue nuHCTpyMEHTBI, TPUMEHSIEMbIE HA PACTOYHBIX CTAHKAX

Ha crankax ¢ UIIY OObIYHO NPUMEHSIOT COOPHbIL PACMOYHOU UHCIDY-
MeHm, KOTOPBIN BKIIIOYAeT B ce0s1 yHU(UIIMPOBaHHBIN XBOCTOBUK 1 (puc. 4.19, n),
YJIMHUTEIBHBIN JIEMEHT 2 U TOJIOBKY 3.

Pacmauusanue yununopuueckux omeepcmuii TPOU3BOJAT PACTOYHBIMU
npoxoHbIMU pe3tiamu (puc. 4.20, a). Iloopezanue mopyos HEOOIBIIUX pa3MEpPOB
BBITIOJIHSIFOT MHCTPYMEHTOM JIJIsl Tojipe3Hbix padot (puc. 4.20, 0). Buympennue
YUIUHOpUYecKue no8epXHOCmuU 0ueHsb 60IbUI020 Ouamempa pacTaunuBalOT pacTou-
HBIM pE3II0M, YCTAaHOBJICHHBIM Ha IUIaHIai0e ctaHka B ompaBke (puc. 4.20, B).
['maBHOE NBUKEHHE COBEPIIAET MHCTPYMEHT, BPAIIAIOIINICS BMECTE C IUIAHIIAM-
Ool. AHaJIOrMYHBIM 00pa3oM 00pabaThIBAIOT KOPOMKUE HAPYIHCHbIE YUTUHOpUYe-
ckue nosepxrnocmu (puc. 4.20, T).

Hapyocnvlie mopyoevie nogepxnocmu, 6HympeHHue KaHaeku W Ipyrue aHa-
JIOTUYHBIC BJIEMEHTHI JIeTaieil 00pabaThIBalOT COOTBETCTBYIONIUMHU PE3IaMHU, 3a-
KpEIJICHHBIMU B pajuajibHOM cynmopTe. Peserr, Bpaiasicek, mepemMeniaeTcs ¢ pajau-
albHBIM JIBH>KeHHEM nojauu (puc. 4.20, 1, e).

Ha xoopanHaTHO-pacTOYHBIX CTaHKaX MOXKHO 00pabaThIBaTh OTBEPCTHS C
OYEHb BBICOKOW TOYHOCTBHIO M O0O€cleurnBaTh TOYHOE PACCTOSIHUE MEXIY OTBEp-
CTHUSIMH, TaK KaK HACTPOWKA BBHITIOJHSIETCS C TIOMOIIIBIO CIICIIHATbHBIX OMTUYECKUX
YCTPOMCTB.

ANMa3HO-pacTOYHbBIE CTAHKH UMEIOT BHICOKHE TOYHOCTH M JKECTKOCTh, Pac-
TaYMBAaHHUE HA TAKMX CTaHKaX 00ECIEeYMBAET BHICOKOE KaY€CTBO MOBEPXHOCTH.
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Puc. 4.20. Cxembl 00pabOTKH 3aTOTOBOK Ha PACTOYHBIX CTaHKAaX

4.6. O0padoTKa 3aroTOBOK HA NUIN(OBAIBHBIX CTAHKAX

4.6.1. XapakTepucTuka MeToaa NLIH(OBAHUA

HInughoeanuem HazpiBaOT Tporiecc 0OpabOTKU 3arOTOBOK PE3aHUEM C TO-
MOILbI0 a0pa3UBHOIO0 MHCTPYMEHTA, COBEPIIAIOIIETO C BHICOKOW CKOPOCTHIO TJIaB-
HOE JBMKEHHUE pe3aHus. AOpa3uBHBIC 3epHA PACIIOIIOKEHBI B Kpyre Oecrnopsaoy-
HO U YJEP’KMBAIOTCS CBSI3YIOIIUM MaTepuaioM. s popmoobpasoBaHus MoBepX-
HOCTEW HEOOXOAMMO BpalaTelIbHOE ABM)KCHHE KPyra M OTHOCHTEIBHOE TepeMe-
IICHUE BAOJb OJHOM M3 KOOpAMHATHBIX oceil. IIpu BpaiieHun Kpyra B 30HE €ro
KOHTAaKTa C 3arOTOBKOM YacTh 3€pEH Cpe3aeT MaTepual B BHJAE OYEHb OOJIBIIOTO
yuclia TOHKUX cTpyskeK. [Ipoliecc pe3anus KaxkIpIM 3¢pHOM OCYIIECTBIISECTCS MOY-
TH MTHOBEHHO. OOpaboTaHHas MOBEPXHOCTh MPEACTABISIET COOOM COBOKYITHOCTh
MUKpPOCJIEZIOB a0pa3uBHBIX 3€pPEH M MMEET Majylo IIepoxoBaTocTh. YacTh 3epeH
OpHEHTUPOBAHA TaK, YTO Pe3aTh HE MOXET. Takue 3epHa MPOU3BOAAT paboOTy Tpe-
HUS TI0 TIOBEPXHOCTH PE3aHU.

AOGpa3uBHbBIEC 3€pHA OKa3bIBAIOT HA 3arOTOBKY CYIIECTBEHHOE CHJIOBOE BO3-
JIeICTBUE, BBI3BIBAIOT MOBEPXHOCTHOE IUIACTHYECKOE eopMUpOBaHUE MaTepua-
Jla, 9TO MPUBOJUT K YIPOUHEHUIO 00paboTaHHON moBepxHOCTH. Ho 3TOT 3dhpekt
OKa3bIBAETCS] MEHEE OIIYTUMBIM, YEM MPU 00paOOTKE JIE3BUHHBIM HHCTPYMEHTOM.

TeroBoe U cuiioBO€ BO3JEHCTBHE HA 00pabOTaHHYIO MOBEPXHOCTH MPUBO-
JUT K CTPYKTYPHBIM IPEBPALICHUSAM U K 00pa30BaHUIO Je(EKTHOrO MOBEPXHOCT-
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HOTO CJ0s1. J{71s1 yMEHBIIICHUS TeIIOBOTO BO3CHCTBHS Mpotiece NuM(OBaHMs BbI-
TIOJHSIOT TIPU OOMJIBHOM M0J1a4€ CMa309HO-0XJIaXK/IAI0IINX KUIKOCTEH.
HInudoBanre TpUMEHSIOT sl YUCTOBOM U OTIACIOYHOU OOpabOTKH JeTa-
Jed ¢ BBICOKOW TOYHOCTBIO. J[JIs 3arOTOBOK M3 3aKaJICHHBIX CTayed MuiMpoBaHUE
SBJSIETCS. OHUM M3 HauboJiee pactpoCTpaHEHHBIX METO0B (hOpMOOOPa30BaHMSL.

4.6.2. OcHOBHBIC THIIBI HUTH(OBAJIBHBIX CTAHKOB

Haubonee pacnpocTpaHeHHBIMU NUIM(POBAIBHBIMU CTAHKAMU SIBIISIOTCS
KpyrionuiidoBagbHble, BHYTpUIILIH(OBaIbHBIC, TUNIOCKONUTHN(OBATIbHBIE, OECLICH-
TpoBOLLIU(OBAILHBIE, 3aTOYHBIE, a TAKKE CHEIIUATN3UPOBAHHBIC CTAHKHU.

Kpyznownugoeanvnvie cmanku (puc. 4.21, a) UMEIOT MOBOPOTHYIO TIepe/I-
HIO0 3, U OBANTBHYIO 4 U 33THIO0 5 0a0KH.

“'r-—-jr"—_f

—_—-____——____ﬁ.

Puc. 4.21. lInudoBanbHbIE CTAHKU

balOku 3 1 4 MOXHO MOBEPHYTHh HA 3aJaHHBIA YroJl BOKPYT BEPTUKAIbHOU
ocH. Bo3BpaTHO-nOCTyIaTeapHOE NEPEMELIEHUE CTOJIA 2 IO CTaHUHE | MpOu3BO-
JIATCS C TIOMOIIBIO THAPONPUBOIA 6.

Inockownughosanvuvle cmanku C PSIMOYTOJIBHBIM cToJIoM (puc. 4.21, 0)
uMeT NnUudoBaNbHYI0 0a0bKy 3, KOTOpas IMepeMellaeTcs IO HampaBIISIONINM
cToiku 4. JIBrKeHHE Mojayu NMPOU3BOAUTCA B KpPaHUX IOJOKEHUAX cTONA 3.
Bo3BpaTHO-ocTynaTeIbHOE JIBM)KEHHUE CTOJIA 10 CTAaHMHE | OCYIIECTBIISIETCS C
MTOMOILBIO TUIPONIPUBOAA 2.

3akperieHue 3aroTOBOK Ha NIIM(OBAIBHBIX CTaHKaxX 3aBUCUT OT METoAa
nuidosanuss. Ha kpyrionum@oBanbHbIX CTaHKaxX 3aroTOBKM HUIMQYIOT B LEH-
Tpax, pacrojOKEHHBIX Ha TepeaHed u 3aaHei 6abkax. KpyroBoe nBmkeHue mo-
Ja4M 3arOTOBKH 00OECIEYMBAET MOBOJAKOBOE YCTPOIMCTBO, MPUBOJMMOE BO Bpallle-
HUE TUIaHman6o0¥. Bo3MOXXHO 3akperyieHue 3aroTOBOK B KYJAYKOBBIX MaTPOHAX.
Ha niockonmgoBanbHbIX CTaHKaX 3aroTOBKH 3aKPEIUISIOT ¢ MOMOIIBIO MarHUT-
HBIX ITUT, @ TaK)K€ B 3aKHUMHBIX IpucrnocoOiaeHusx. CTaHKW CHAOXaloT CIelu-
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ATBHBIMHA YCTPOMCTBAMU JIJIS1 TIPABKU KPyTa MOCJE €ro M3HOCA, a TaK¥kKe MPHUCITO-
COOJICHUSIMHU 117151 OaTaHCUPOBKH (YpaBHOBEIIMBAHUSI) KPYTa.

4.6.3. Pesxxymmii aOpa3uMBHBIH MHCTPYMEHT

Abpa3zuenvle uncmpymenmsl pa3ivyvalOT MO reoMeTpuueckol dopme u
pasMmepaM, THMy aOpa3MBHOTO MaTepualia, 3€PHUCTOCTH, CBS3KE, TBEPJIOCTH W
cTpykrype. [Ipu u3roToBieH HHCTpYMEHTa aOpa3uBHbBIC 3€pHA CKPEILISAIOT APYT
C IpyroM ¢ MOMOIIbIO CBs3kH. Hambonee mmpoko MpuUMEHsSIETCsl CBSI3Ka Kepamu-
yeckas, OakenuToBas U ByJKaHUTOBas. Kepamuueckyro cé5A3Ky NPUTOTOBISIOT U3
[JIMHBI, TTOJIEBOTO 1ITAaTa, KBapiia U JPYrux BEHIECTB, TOHKO U3MEJIbUasi U CMEIIH-
Basl UX B OIPENIEICHHBIX NPONOPUHUIX. bakeaumosas cé53Ka COCTOUT B OCHOBHOM
U3 CHHTETHYECKOW CMOJIbI-0aKkenuTa. Byikanumosas céa3Ka MPECTaBIsIeT coOO0n
Kay4dyK, MOJIBEPTHYTHIN BYJKAaHWU3AUUU JJIS MIPEBPAILCHUS €r0 B MPOYHBIN, TBEP-
IIBIN DOOHUT.

AJMa3HbIe KPYTH COCTOST M3 KOpIlyca U aaMa3oHocHoro cios. Kopnyc us-
TOTOBJICH U3 aJIOMHUHUS, IJIACTMACCHI WK CTalu. ToJIUHA alIMa30HOCHOIO CIOS
00b1yHO 1,5-3 MMm.

nudoBanbHble Kpyrd MapKUPYIOTCSA. Y CJIOBHbIE OO03HAUEHHUs PACHOJIO-
JKEHBI B OMPEJIETICHHOMN MOCIeI0BaTEIbHOCTH: a0pa3uBHBIN MaTepHUall U €ro Map-
Ka, HOMEp 3€PHUCTOCTHU, CTETICHb TBEPJIOCTH, HOMEP CTPYKTYPbI, BUJI CBS3KHU.

B npornecce numdoBanust abpa3uBHbIC 3€pHA U3HAIIMBAIOTCS, 3aTYILUISIOTCS,
MOPBI MEXKJIy 3€pHAMU 3aMOJIHSIOTCS NUIM(OBAIBHBIMU OTX0AaMu. [loBepXHOCTh
KpyTa TepsieT CBOIO MEePBOHAYAIBHYIO (hOPMY, M TOUYHOCTh 00paOOTKH CHUKAETCS.
JI1s1 BOCCTaHOBJICHUS PEKYIIUX CBOMCTB aOpa3WBHBIE MHCTPYMEHTHI MOABEPraroT
npaske, OOBIYHO aJIMa30M. AJIMa3 yKPEIUICH B CHEIUAIbHOMN JepKaBKe U mepemMe-
IIAETCS OTHOCUTEIBHO BPAIAIOIIETOCs KPyra, MpU 3TOM YAAISIOTCS 3aTYNHUBIIHE-
Csl 3epHa U KPyr IMpHOOpeTaeT MpaBHIbHYIO TeoMeTpuyeckyto dopmy. Tommmuaa
CJI0s1, yaaiasieMasi 3a OJMH MPOXO0/]1 aliMasa, He mpeBbiaeT 00braHo 0,03 MMm.

Ilepen ycTaHOBKOM Ha CTAHOK KPYTM HCIBITHIBAIOT MPU BPAIIEHUU CO CKO-
pocThio, B 1,5 pasa npesliatoiieil padbouyro.

4.6.4. Cxembl 00padoOTKH

Ha xpyrnonumdoBaibHBIX CTaHKax HaubOojee pacinpoCTpaHEHbI METOIbI
nudoBanusi B neHrpax. Kpyenoe winugpoeanue (puc. 4.22) BBINOTHSAETCS MPHU
BpaIiaTeIbHOM TJIaBHOM JABMKEHUU pe3aHus NMUIM(OBAITBHOTO Kpyra U KPyroBOM
JIBIKEHUHU TIOJ]a4H 3aTOTOBKH.

[Ipu waughosanuu ¢ npooonrvuvim dsudxcenuem nooaqu (puc. 4.22, a) 3aro-
TOBKa BpAaI[aeTCsl U COBEPIIAET BO3BPATHO-TIOCTyNATENbHOE ABUKEHUE. B KOHIIE
X0/JIa 3aTOTOBKH KPYT MEepEMEIIaeTCs Ha pacCTOsIHNAE, PaBHOE MOMEPEUHOM moayue,
U TIPY CIICTYIOIIEM XOJI€ BHOBb CPE3aeTCs CIIOM MeTalia 3aJaHHOMN TITyOWHBI.

Bpesnoe winugosanue (puc. 4.22, 6) npuMeHseTCs, KOTJla MIHUPUHA HIIU-
dbyemMoro y4acTka MEHBIINE MUPUHBI MUIM(POBATHHOTO Kpyra. DTOT METOJ TaKXKe
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UCIONB3YIOT B TE€X ClydYasX, Korjga HeoOXxoauMo nuindoBaTh (hacoHHbIE MOBEPX-
HOCTH U KOJIbLICBbIE KAHABKHU.

I nyounnoe winugosanue (puc. 4.22, B) MO3BOJSIET 32 OAWH pabOUMii X0
CHSTBH CJIOM MeTalljla Ha BCIO HeoOxoaumyto rinyouny. [lnudoBanbHbiil Kpyr ume-
€T KOHMYECKHM ydacToK JIMHON 8—12 MM, KOTOpBIH yAaisieT OCHOBHYIO 4acTb
Cpe3aeMoro ciosi, a HWIMHAPUYECKUN YIaCTOK 3a4MIlaeT 00padOTaHHYIO MTOBEPX-
HOCTb.

Puc. 4.22. Cxembl Kpyriaoro nuim@oBaHus

[lpu wugosanuu ycmynamu (puc. 4.22, ) npousBoasT o0paboTKy Bpesa-
HUEM C TMONEPEYHON noAavyeH, nepuoaudecku nepeasuras croi Ha 0,8—0,9 mmpu-
HBbI Kpyra. 3aTe€M BBIMOJHSAIOT HECKOJIBKO XOJOB C MPOJIOJIbHBIM JIBUKEHUEM I10-
Ja4¥ 711 3a9MCTKU TTOBEPXHOCTH TIPH BRIKIIOYECHHOM TOMEpEeYHO o1a4e.

st o0Ho8pemennol 06pabomru YUIUHOPUHECKUX U NAOCKUX (MOPYOBbIX)
nogepxrHocmeti NUIMQOBANBHBIA KPYT 3alpaBiisiOT CIEHHATBHBIM 00pa3oM U TO-
BOPAYMBAIOT Ha OmpeAesieHHbId yroia (puc. 4.22, n). lllnudosanue mpousBogsT
KOHUYECKUMU YYaCTKaMH Kpyra.

Buympennee winughoeanue BuInofHSOT A1ByMs MeToaamu (puc. 4.23). Ilpu
waugo8anuu ¢ npooobHLIM 08udceHuem nodayu (puc. 4.23, a) 3aroTOBKH 3aKpe-
IUISIIOT B TPEXKYJIauKkoBOM naTpone. OTBepcTHs NUIM(YIOT Ha BCIO UX IJTUHY JIHOO
4acTh JUTMHBI, KOT/Ia HE0OX0auMo o0pabaThiBaTh JUIIL OMPENCIEHHBIE YYaCTKH.
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Ha BHyTpummndoBanbHbIX CTaHKaX 00padaThIBAIOT TaKXe BHYTPEHHUE TOPIIO-
BbI€, ()aCOHHBIE U KOHUYECKHE MOBEPXHOCTH.
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Puc. 4.23. CxembI BHYTpeHHETO NUTH(OBAHUS

IInanemapnoe waugosanue (puc. 4.23, 6) IPUMEHSIOT PU 00pabOTKE 3a-
TOTOBOK OOJBIIMX pPa3MEPOB. 3aroTOBKA HEIMOABUKHO 3aKpEIUIAETCS Ha CTOJIe
CTaHKa, NUIM(OBAILHBIA KPYT BpallaeTcs HE TOJBKO BOKPYT CBOEHM OCH, HO U BO-
KpyT' OCH OTBEPCTHS, T. €. COBEpIIAET IUIAHETAPHOE JBUYKEHUE, YTO aHAJOTUYHO
KpPYroBOMY JBIDKCHUIO Mojauyu. [lepuoamdecku Kpyr nepemMeniaercsi B paauaiib-
HOM HamnpaBJICHUH Ha TTyOWHY pe3aHusl.

Mertoabl niaockozo winugosanusn (puc. 4.24) nenst Ha 4EThIPE OCHOBHBIX
BHUJIA. 3aTOTOBKHU | 3aKpEIUIAIOT Ha MPSAMOYTOJIBHBIX WM KPYyIJIbIX cronax 2. [Ips-
MOYTOJIbHBIE CTOJIBI COBEPIIAIOT BO3BPATHO-TIOCTYMNATENIbHBIC JABMXKEHUS (TIPO-
JIOJIbHOE JIBUKEHUE T0Jlauu), ABMIXKCHHE MOJIaud Ha TIYOWHY pe3aHusi MpOU3BO-
JIUTCSL B KPalHUX TOJIOKEHUSX CTOJOB. Kpyribie CTOJBI COBEPIIAOT BpallaTelb-
HBIC IBI)KCHUS, 00ECIIeunBasi KPYroBOE IBMXKCHHE TI0Ia4H.

LInugosarnue mopyom kpyea (puc. 4.24, B, ) 601ee MPOU3BOAUTEILHO, TaK
KaK OJHOBPEMEHHO B paboOTe ydacTByeT Oouiblliee YMCIO aOpa3vBHBIX 3€pEH, OJ-
HaKo wuwiugposanue nepugepuen kpyea (puc. 4.24, a, 6) NO3BOJIAET BHIIOJHUTH
0oJIbIIIee YHCITO Pa3HOOOPA3HBIX PaboT.
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Puc. 4.24. CxemblI I0CKOr0 NUTH(OBAHUS

[Ipu decuenmposom winugposeanuu (puc. 4.25) 3aroToBKy 2 HE 3aKperis-
10T, OHA pacrojiaraeTcs Ha HOXE 3 U OJTHOBPEMEHHO KOHTAKTHUPYET C IBYMS KpY-
ramu — numdyronmm 4 1 BeaymuM |, KOTOpbIe BpalIalOTCs B OAHOM HaIpaBiie-
HUH, HO C Pa3HBIMU CKOPOCTSIMH. TpeHne MEeXIy BEAYIIUM KPYroM M 3arOTOBKOM
OoJbIlle, YeM MEXAY 3arOTOBKOW M IITM(OBAIBHBIM KPYTOM, TO3TOMY 3arOTOBKa
BpaIaeTcsi CO CKOPOCTHIO, OJIM3KON K OKPY>KHOUM CKOPOCTH Befymero kpyra. Ile-
pen numm@oBaHUEM BEAYIIUN KPYT YCTaHABIUBAIOT MO YIJIOM O K OCH 3aTOTOBKH.
[Tpu pa3nox)eHUM Ha COCTABISIONIME BEKTOpPa OKPY)KHOH CKOPOCTH ATOTO Kpyra
BBIICIISIETCS] TIPOAOJBHAS COCTABJAIONMAs (CKOPOCTh MPOI0IbHOM Togaun Vs). C
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3TOM CKOPOCTHIO 3arOTOBKA MEPEMEIIACTCS 10 HOXKY M NUIM(YETCs 110 BCeH ATMHE

(puc. 4.25, a).

ik b

Puc. 4.25. Cxema 6ecuieHTpoBOro nui(oBaHus

[Tpu numdoBanum 3arotroBok ¢ ycrynamu (puc. 4.25, 6) 6abky Beayiiero
Kpyra He MOBOPAYMBAIOT, a MEPEMEIIAIOT IO HAIPABJISIONUM CTaHUHBI JIO OIpe-
JICIICHHOTO TIOJIOKEHUS, T. €. UCTIOJIB3YIOT METO BPE3aHHUsI.

4.6.5. OTnenounas o0padoTka MOBEpPXHOCTEH
HUTH(OBAJIBLHBIMHA KPYTaMH ¥ YMCTOBbIMH pe3laMH

Omoenounyio 00padbomky poOBOIAT ISl TOTO, YTOOBI MOBBICUTH TOYHOCTh
Y YMEHBIIUTh MIEPOXOBATOCTh MOBEPXHOCTEU. {11 OTIETOUYHBIX METOIOB XapaK-
TEPHBI MaJIbIe CHJIbI pE3aHusl, HEOOJIbIas TJIyOuHa pe3aHusi, HE3HAYUTEIbHOE TeTl-
JIOBBIICJICHUE.

Tonxoe winughosanue NpoOU3BOIAAT MEIKO3EPHUCTHIMU KPyTraMmH MpHU BeCbMa
MaJioi TIIyOMHE pe3aHusi U OOWJIbHOM Mojlayue OXJIaKaaromen XuakocT. Ocodyro
pOJIb UTpaeT KECTKOCTh JIOBOJOYHBIX CTAHKOB, CIIOCOOHBIX OOeCTeduTh 0e3BUO-
palroHHyI0 paboTy.

Toukoe obmauusanue NMPUMEHSIOT BMecTo numMdosanus. [Ipouecc npouc-
XOJIUT TPU BBICOKUX CKOPOCTSIX TJIABHOTO JBM)KCHUS PE3aHMs, MAJIBIX TIyOMHAX U
nogavax. JIJist OTAeIKU MOBEPXHOCTEN UCIOIB3YIOT PE3Ibl C IUPOKUMU PEXKYIH-
MU KPOMKaMH, KOTOPBIE PACTIONAraloT CTPOro MapauieIbHO ocu oOpabaThiBacMO
3arOTOBKH.

OOTaunBaHue aTMa3HBIMU PE3I[aMU MMPUMEHSIOT ISl 3aT0OTOBOK M3 IIBETHBIX
METAJIJIOB U CILJIABOB, IJIACTMACC U JPYTUX HEMETALTNYECKUX MaTEpPUAJIOB.

Tonkoe pacmayuganue 4acToO UCIOJIb3YIOT BMECTO NITM(POBaHUS, 0COOCHHO
B TE€X CJIy4asiX, KOTJla TOHKOCTEHHBIE 3arOTOBKH BBINOJHEHBI JUOO M3 BSI3KHUX
I[BETHBIX CIUJIABOB, JIMOO U3 CTAJIH, a TAKXKE €CJIU M0 YCIOBUSM paOOThI IeTalu He-
JOMYCTUMO Hajuure adpa3uBHBIX 3€pEH B Mopax 00paboTaHHON MOBEPXHOCTH.

4.6.6. IlotupoBanue

Ionuposanue NpUMEHSIOT ISl TIOJTYYEHUS] BHICOKOM TOUYHOCTH M 3€pKajlb-
HOTO OJiecKa OTBETCTBEHHBIX YACTEH JeTalield, HalpuMep, JOPOKEK KadyeHUs MO-
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mUMmHUKOB. OOpaboTKy 3aroToBKH | MPOM3BOIAT MOJMPOBATIBHBIMU IACTaMH,
KOTOpBIE HAHOCSTCS Ha OBICTPOBPAIAIOIINECS AJIACTUYHBIC KPYTH WIH KOJeOIro-
muecs metku 2 (puc. 4.26, a, 6). Xoporire pe3yiabTaThl JaeT MOJIUPOBaHUE OBICT-
POABIKYITUMHUCS O€CKOHEYHBIMU a0pa3uBHBIMM JICHTaMHU (IMIKypKaMHu) (puc. 4.26,
B). DiacTU4Hasl JIeHTa orudaeT BCIO MUTU(PYEMYIO0 TOBEPXHOCTb, TIO3TOMY JIBHKE-
HUS TI0JIaYM MOTYT OTCYTCTBOBATb.

&

@@ﬁ

Puc. 4.26. CxemMbl mOIMpOBaHUS IOBEPXHOCTEN

[TonmupoBanbHbIe KPYT'H U3TOTABIUBAIOT U3 BOIJIOKA, eTpa, KOXKH, KapoHa
U JIpyrux marepuainoB. [Iporiecc moaupoBaHus BBIMOTHSIOT Ha OOJIBIIUX CKOPO-
ctax (mo 50 M/c). 3arotoBka MpuKUMaeTcs K Kpyry ¢ ycuwiuem P (puc. 4.26, 0) u
coBeplIaeTr ABMKeHus nopadu Dsy, u Ds,, B cooTBeTcTBHHU C IpoduiieM odpada-
THIBAEMOW MOBEPXHOCTH.

B nporiecce nmonupoBanus HE UCTPABISAIOTCS MOTPEIIHOCTH (OPMBI, & TaK-
e MECTHBbIE 1e(eKThl npenpayneil o0padoTKu.

4.6.7. AOpa3uBHO-KHIKOCTHASA OTHAEJKA

Otnenka (haCOHHBIX MOBEPXHOCTEH OOBIYHBIMU METOJIAMH BBI3BIBACT OOJIBIIIUE
TEXHOJIOTHYECKHUE TPYIHOCTU. AOPA3UCHO-HCUOKOCHHAA OMOEIKA TIO3BOJISIET PEIINUTh
3a1a4y CpaBHUTENHHO TpocTo. Ha 00pabaTriBaeMyIo MOBEPXHOCTH, UMEIOIIYIO CIIEIbI
NPEAIIECTBYIONMEH 00paOOTKH, TOAACTCS CTPYS AHTUKOPPO3UOHHOM >KUIKOCTH CO
B3BEIICHHBIMU YacTUI[aMU a0pa3uBHOrO Mopoiika (puc. 4.27, a). Bogno-abpasuBHas
CyCTICH3Us TIEpPEeMEINIaeTCs O AABJICHHEM C OOJIbIION CKOpOCThI0. YacTuilsl ab-
pasuBa yIapsroTCsS O TOBEPXHOCTh 3arOTOBKH M CTJIAKHUBAIOT MUKPOHEPOBHOCTH,
BBITIOJTHSIST paboTy nonupoBanus. ConepkaHue abOpa3uBHOTO MOPOIIKA B CYCIIEH-
3un coctasiugeT 30-35 %.

[Ipu >KHUAKOCTHOM TMOJIUPOBAHWHM OOpabaThiBacMasi 3aroTOBKa 3 CII0XHOTO
npoduIst IepemMeniacTcs B kamepe 4 Tak, 4ToObI BCE €€ yUacTKH MOABEPTIIUCH I10-
mupoBanuio (puc. 4.27, 6).
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Puc. 4.27. Cxema aGpa3suBHO-)KUJIKOCTHOW OTACIIKH

AOpasuBHas cycrneH3us 1, momernieHHas B 0ake 2, mojaercs HacocoMm 6 B
pabouyro kamepy 4 depe3 TBepjoCIUiaBHOE coruio 5. OtpaboTaHHasi CyCIEeH3Us
MOCTYIaeT 00paTHO B OaK 2 U MOXKET OBITh UCIIOJIb30BaHA MHOTOKPATHO.

KunkoctHoe MOIMPOBAHUE HE MOBBIIIAET TOYHOCTH pa3MepoB U (HOPMEI, a
TOJBKO YMEHBIIIAET MIEPOXOBATOCTh MOBEPXHOCTH.

4.6.8. Ilpurupka

[ToBepxHOCTH NieTanell MaluuH, 0OpadOTaHHbIE HA METAJUIOPEXKYLIUX CTaH-
Kax, BCEr/1a UMEIOT OTKJIOHEHMsI OT IPaBUJIbHBIX F€OMETpUYECKUX (HOpM U 3a/1aH-
HBIX pa3MepOB. ITU OTKJIOHEHHUS MOTYT ObITh YCTpaHEHbl IPUTHUPKOU (JIOBOJIKOM).
Ilpumupkoii NOCTUTAIOTCA HaWBBICIIAs TOYHOCTh U HAWMMEHBIIAS IIEPOXOBATOCTH
ITIOBEPXHOCTH.

[Iponecc ocCymecTBIsSETCS ¢ MOMOLIBIO HPUMUPOE COOTBETCTBYIOLIEN T€O-
MeTpU4ecKoi GopmMbl. Ha mpuTup HAHOCAT MPUTUPOUYHYIO MACTy WJIM MEIKHM a0-
Pa3uBHBIA NOPOILIOK CO CBS3YIOIIEW XUIKOCTBIO. Marepuan NpUTHPOB JOJDKEH
ObITh MsiTue oOpabarbiBaemoro matepuana. Ilacta wiam MOPOIIOK BHEIPSIOTCS
(puc. 4.28, a) B NOBEPXHOCTh MPUTHPA 2 U YAECPKUBAIOTCA €10, HO TaK, YTO MpPH
JOBUKEHUM D OTHOCHTENBHO 3aroTOBKU | KaxkJ10e aOpa3suBHOE 3€pHO MOXET CHHU-
MaTh BECBMA MAJIyIO CTPYXKy. [[03TOMy mOpUTHpP MOKHO paccMaTrpuBaTh Kak
OYCHb TOYHBIN a0pa3UBHBIM HHCTPYMEHT.

[IpuTp WM 3aroToBKa JOJKHBI COBEPIIATH PAa3HOHAIPABICHHBIE JIBUXKE-
Hus. Hanmnmydmme pesynbpTaThl JaeT MpoLecc, B X04e KOTOPOIro TPACKTOPUU JIBU-
YKEHHS KQKJIOTO 3€pHA HE MOBTOPSIFOTCS.
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Puc. 4.28. CxeMbl npuTHPKH

Hnist o6pabomru napyscHot yununopudeckou nosepxnocmu (puc. 4.28, 0)
OPUMEHSIOT NMPUTUP 2 B BHUJIE€ BTYJIKH, UMEIOLIEH psJl Mpope3eil, He0OXOIUMBbIX
JUTsL €r0 TIOJIHOTO TpUJIeTaHusi K 00pabaThiBaeMoOil TOBEPXHOCTHU TMOJ| IEUCTBUEM
cunsl P. [Iputupy coobmiaroT Bo3BpaTHO-BpaliaTelbHoe ABMKeHne D u Bo3Bpar-
HO-TIOCTYIIATENbHOE JBHKEHUE D). BO3MOXKHO Takke paBHOMEpPHOE BpallaTelib-
HOE JBM)KEHHE 3arOTOBKU | M OHOBPEMEHHOE JIBWk’eHUE D,. AHamornyHee qBU-
YKEHUS BBITIOJHSIOTCS TIpU npumupke omeepcmuti (puc. 4.28, B), 0OTHAKO MPUTHUP
JIOJKEH PABHOMEPHO Pa3KUMAaThCs MO AeCTBHEM CHilbl P. [IpuBeIeHHBIE CXEMBI
MIPUTUPKH OCYILIECTBIIIOTCS HA IPUTUPOYHBIX CTAHKAX.

4.6.9. XoHMHTOBaHHE

XoHnunzo6anue NPUMEHSIOT U1 NOJyYEHUSI OTBEPCTHI BHICOKOM TOUHOCTH
U MaJIOM IIEPOXOBATOCTH, a TAKXKE JJI CO3AaHusl cneupuyeckoro MUKpornpogu-
751 00pabOTaHHOMN MOBEPXHOCTH B BUE CETKU AJISl YACpKaHUS Ha CTEHKax OTBEp-
CTHSI CMA304YHOTO MaTepuaja Ipu paboTe MAaIIWHBI, HAPUMED, IBUTATENS BHYT-
PEHHETO CrOpaHHusl.

[ToBepXHOCTh HETOABMKHOW 3arOTOBKH 00pabaThIBAIOT MEIKO3EPHUCTHIMU
a0pa3uBHBIMU OPYCKaMH, KOTOPBIE 3aKPEIUISIIOT B XOHUH2OBAIbHOU 20]106Ke (XO-
He), ABISIIOUIEHCS peXyIUM HUHCTpyMeHTOM. MHcTpymenT Bpamaercsa (D) u oa-
HOBPEMEHHO TMepeMeIaeTcs Bo3BpaTHo-noctynatenbHo (D,) Bmonbs ocu obpada-
ThIBaeMoro otBepctus (puc. 4.29, a). CoueraHue NBUKEHUN MPUBOIUT K TOMY,
YTO Ha 00pabaThiBa€MON IMOBEPXHOCTH MOSIBISIETCS CETKAa MHUKPOCKOIIMYECKUX
BHHTOBBIX IIapaliiH — CIISJIOB MepeMeIeHus abpa3suBHBIX 3epeH. YToa 0 mepece-
YEeHUS OTUX CIIEAO0B 3aBUCUT OT COOTHOIIEHHS CKOpOCTer nBrkeHuit Dy u D,.
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Puc. 4.29. Cxema XOHUHTOBAHUA

Kpaithee HmxkHee 1 u BepxHee 2 TmoJIOKEHHS aOpa3suUBHBIX OpPYCKOB
(puc. 4.29, 6), ykazaHHbIE Ha pa3BePTKE BHYTPEHHEH IUIUHIPUUECKON MOBEPXHO-
CTH, YCTaHABIMBAIOT TaK, 4YTO co3aaeTcs nepeder n. [lepeder HeoOXoaum JyIst TO-
ro, 4ToObl 00pa3yrome OTBEPCTHs ObUTH MPSAMOJIUHEHHBIMU JaXkKe MPU HEPaBHO-
MEpPHOM H3HOCe OpyCcKOB. AOpa3uBHbIE OPYCKH MOCTOSIHHO KOHTaKTHPYIOT C 00-
pabaThiBaeMOIl MOBEPXHOCTHIO, TaAK KAaK OHU PA3BUTAIOTCS B PagUalbHBIX Ha-
MIPaBJICHUSAX MEXAaHUYCCKUMU, THAPABINYECKIUMH U IPYTUMH YCTPOUCTBAMHU.

XOHUHTOBaHUEM HUCHPABJISAIOT TaKU€ OTKJIOHEHHS OT MPAaBWJIHHOU T'€OMET-
pudeckoil (HopMbl, KaK OBAITBHOCTh, KOHYCHOCTh M IPYTHE, €CIIA 3TH OTKIOHEHUS
He npeBbimaoT 0,2 MM. OTKJIOHEHUSI PACIONOKEHUS OCH OTBEPCTUS 3THM METO-
JIOM HE MCHPABJISIFOTCS.

4.6.10. CyneppuHumupoBanue

OTtnenky MOBEPXHOCTEW cynepunumiuposanuem BHITIOTHSIIOT ISl YMEHb-
IICHUS IIEPOXOBATOCTH, OCTABIICHCS OT MpeabIayme oopadoTku. [Ipu sTom me-
HSETCS BHICOTA M BUJI MUKPOBBICTYIIOB, a 00paboTaHHasi TOBEPXHOCTh NMpUOOpeTa-
eT cetyarbiii penbed. CynepdurummpoBanrneM o0padaTHIBAIOT MJIOCKUE, ITATUH T-
puuecKue, KOHMYeCKue, cheprudecKkre MOBEPXHOCTH 3aTOTOBOK.

OObpaboTka Benercss aOpa3sUBHBIMH OpYCKaMH, KOTOpbIE YCTaHaBJIMBAIOT B
crienManbHOM ToJjioBKe. s cynepdUHUIIMPOBAHUS XapaKTEPHO KojebaTeabHOe
JBIDKEHUE OPYCKOB OJTHOBPEMEHHO C JBIKEHHEM 3aroTOBKU. Pe3aHme mpou3Bo-
JIUTCS IpH aBiieHun 6pyckoB 3—5 MIla ¢ npruMeHeHneM cMa304yHOTO MaTepualia
MaJION BSI3KOCTH.
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[Ipu 06paboTke MuIMHAPUYECKONW moBepxHOCTH (puc. 4.30, a) ceTka MUK-
POHEPOBHOCTEM CO3/1a€TCsl COYETAHMEM BpalllaTEILHOrO ABMKEHUSI D 3aroTOBKH,
BO3BPATHO-IIOCTYINATEIBHOIO €€ nepemMenenus Dsy, 1 k01e06aTebHOro JIBUKEHHS
D, OpyckoB Bmoib OCH 3arotoBku. J[BmxkeHue D, yckopseTr cheM MeTauia U
YIIY4IIaeT OJHOPOJAHOCTh MOBEPXHOCTH.

.H'—:'"""ﬂ
O

Puc. 4.30. Cxema cyneppuHUIIMPOBAHUS

BaxHyio ponp urpaer cMa3zouHO-OXJaXJAloIias >KUAKOCTh. MacisHas
IUIEHKa TOKpBIBAaeT 00padaThiBa€Myl0 MOBEPXHOCTh, HO Hauboyiee KPYNHbIE BbI-
ctymsl (puc. 4.30, 6) MPOPHIBAIOT €€ U B TIEPBYIO OUepeab cpe3aroTcs opyckom. [1o
Mepe 00paboTKu JaBieHHe OpyCKa CHUYKAETCs, TaK KaK BCE OOJIbIIE YHCIIO BBICTY-
OB TPOPHIBACT MACJSHYIO IUJICHKY, ¥, HAaKOHEIl, HACTylaeT TaKOd MOMEHT
(puc. 4.30, B), korja naBieHue Opycka HE MOXKET pa3opBaTh IJICHKY, OHA CTaHO-
BUTCs crutomHoi. Co3naroTcs yciaoBus A KuAKocTHoro Tpenus. [Ipouecc oT-
JIEJIKM aBTOMaTUYECKHU MPEKPaIaeTCsl.

CynepduHUIIIPOBAHNE HE YCTpaHsET OTKJIOHEHHUS (POPMBI, MOIYYEHHBIE BO
BpeMsl peILIEeCTBYOLIEH 00pabOTKH (BOJIHUCTOCTh, KOHYCHOCTb, OBAJIbHOCTD U JIP.).
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4.7. O0padoTKa 3aroTOBOK Ha (ppe3epHBIX CTAHKAX

4.7.1. XapakTepucTuka MeToaa ppe3epoBaHus

®pe3zeposanue - STO BHICOKOIIPOU3BOIUTEIBHBIN c1TOco0 GopmMoodOpazoBa-
HUS TIOBEPXHOCTEH JACTaJIe MHOTOJIE3BUIHBIM PEXYIIUM WHCTPYMEHTOM - (pe-
30i. s pesepoBaHuUs XapaKTepHO HEMPEPHIBHOE BpalaTebHOE TJIaBHOE JIBH-
KEHWe WHCTPYMEHTa 2 W TIOCTYMAaTeIbHOE ABMKEHUE IOJaYd 3aroTOBKH |
(puc. 4.31). B HEKOTOpBIX cloy4asX 3arOTOBKAa COBEPIIAECT KPYrOBOE IBUKCHHE
noxauun (kapycenbHO-(pe3epHbie u 6apabaHHO-(Dpe3epHbIEC CTAHKH).

OcoOeHHOCTh Tporiecca Gpe3epoBaHMsl - TPEPHIBUCTOCTh PE3aHUS KaXKIbIM
3yooMm ¢pe3bl. 3y0 Gpe3nl BEITOIHIET paboTy pe3aHus TOIbLKO Ha HEKOTOPOM Yac-
TH 000pOTa, a 3aTeM MPOAODKAET IBMIKEHHUE, HE KacasiCh 3arOTOBKU JIO0 CIEAYIO-
IIETO BPE3aHMUS.
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Puc. 4.31. Cxewmsl ¢pe3epoBaHus TOPLOBON U IUIMHIPHUECKON (hpe3amu

Lununopuueckoe (puc. 4.31, a) u mopyosoe (puc. 4.31, 6) ¢ppezeposanue, B
3aBUCHMMOCTH OT HaIpaBJICHUS BpalleHus (pe3bl U HAIPaBJICHUS MOJa4H, OCYIIle-
CTBJISIFOT JBYMs criocoO0amu: 1) IpOTUB ABWXKEHHSI TOAAUU (6cmpeuHoe ppeszepo-
6aHue), KOrJa HampaBlICHUE JABUKEHUS T0JIa4d MPOTHUBOIIOJIOKHO HAIPABICHHUIO
IJIABHOTO JBIKEHUS pe3anus (puc. 4.31, B); 2) 10 IBUKEHUIO MOJIaYU (HONYMHOE
@peseposanue), KOTIa HANIPABJICHUE IBIKECHUS TMOJAYUd W TJIABHOTO JBHKCHUS
pe3anus copnagarot (puc. 4.31, 1).
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[Tpu BcTpeuHoM (pe3epoBaHUN Harpys3ka Ha 3y0 (pe3bl BO3pacTaeT OT HyJs B
TOYke A 70 MakcuMyma B Touke B, mpu 3ToM cuia, AeHCTBYIOIIas Ha 3arOTOBKY,
CTPEMHUTCS] OTOPBATH €€ OT CTOJIa, YTO IMPUBOJUT K BHOPALIUSM U YBEITUUCHHIO IIEPO-
X0BaTocTH 00paboTaHHON mHoBepxHOCTH. [IpenmyiecTBoM Takoro (pesepoBaHus
ABJIsIETCS] paboTa 3yObeB (Ppe3bl “U3-1moj KOPKH™, T. €. 3y0 MOAXOIUT K TBEPIOMY TO-
BEPXHOCTHOMY CJI0I0 CHU3Y. HeocTaTkoMm siBisieTcs: Ha4aibHOE CKOJIbKEHHE 3y0a 1o
HaKJICMAHHOW TTOBEPXHOCTH, YTO BBI3BIBACT MOBBIIICHHBII N3HOC (pPE3BI.

[Tpu nomyTHOM (hpe3epoBaHuM 3y0 Cpa3y HauyMHAET Cpe3aTh CIOW MaKCH-
MaJbHON TONIIUHBI &y, U UCTIBITHIBAET MAKCUMANIBHYIO Harpy3Ky, 3TO HCKJIIOYAeT
HayalbHOE MPOCKAIB3bIBAHUE, YMEHBIIAET U3HOC (Ppe3bl U IIEPOXOBATOCTH 00pa-
O0ortaHHOM moBepxHOCTH. Cuia, NEHCTBYIOIIAs HAa 3aroTOBKY, NPH)KHUMAET €€ K
CTOJY, YTO YMEHBIIIaeT BUOPAIIHH.

4.7.2. Tunsl (ppe3epHBIX CTAHKOB

T'opusonmanvro- (puc. 4.32, a) u eepmukanvro-gpeszepuvle (puc. 4.32, 0)
CMAaHKU OTHOCSAT K YHHBEPCAIbHOMY 000pyI0BaHUIO. X BBIMyCKalOT Kak ¢ pyd-
HBIM yIipaBiieHHeM, Tak U ¢ UITY, ucnonb3yroT A BBINOJIHEHUS IUPOKOTO Kpyra
bpe3epHbIX pabOT Ha 3ar0TOBKAaX HEOOJIBIIMX PA3MEPOB B €IUHUYHOM U MEJIKOCE-
PUMHOM NPOU3BOJCTBAX.

B cranune 1 ynueepcanvnozo 2opuzonmanvno-gpezepnozo cmanka c
Y11y (puc. 4.32, a) CMOHTUPOBAH MINUHAENIb 2, B KOTOPOM 3aKpEIUIAIOT HHCTPY-
MeHThl. Ha HampaBmistomux xo00Ta 3 ycTaHABIMBAIOT MOJBECKU 4, SBISIOMIUECS
JOTIOJTHUTEIBHBIMU ONOpPaMHU IS JUIMHHOM omnpaBku ¢ MHCTpyMeHToM. Dpesa co
IINWHJIEJIEM COBEPILAET BpallaTeIbHOE TJIaBHOE ABMXKEHHE Dr. 3aroToBKy 3akpe-
IUIAIOT Ha cToJie 5. BMecTe co cTOJIOM OHa coBEpUIAET MpoaoiasHoe Ds,y, ¢ canas-
Kamu 6 - nonepeunoe Ds; u ¢ KOHCOJbIO 7 - BepTHKalbHOE Ds; IBM>XEHU 1M01a4u.

Yuueepcanvnuiit éepmuxanvno-gpesepusvtii cmanok ¢ 4I1y (puc. 4.32, 6)
OTJIMYAETCSl BEPTUKAJIBLHBIM PACIOI0KEHUEM OCU IIMUHAENS 1 U TeM, YTO IIMUH-
JIeJIbHAs TOJIOBKA 2 MOXET MOBOPAYUBATHCS B INIOCKOCTH MPOAOJIBHOTO JBUKECHUS
nojayu.

IIpooonvno-ghpeszepnsvie cmanku MOryT OBITH OJTHO- U IBYXCTOCUHbIMU. Ha
JIBYXCTOCUYHBIX MPOAOJIbHO-(PE3EPHBIX CTAaHKAX BBIMOJHSAIOT 00pabOTKY 3aroTo-
BOK KPYIHBIX KOPMYCHBIX JeTajed cpazy HeckosbkuMmu ¢pezamu. [lo mpomosnb-
HBIM HaIpaBJsomuM cTaHuHbl 1 (puc. 4.32, B) mepemMeniaeTcsi CToi 2, Ha KOTO-
pPOM YyCTaHABJIMBAIOT OJHY WJIM HECKOJIbKO 3aroTOBOK. JIeByl0 W mpaByro IINUH-
nenbHbIe 0a0KU 3 MpeBApUTENHHO YCTAHABIUBAIOT B HY>)KHOM TOJIOKEHHUH Ha Jie-
BOM M MpaBoi cTOiKax 4, a BepTUKaIbHbIE NINMUHICIbHbIE 0a0KK 5 - HA TpaBepce
6. TpaBepca MOXET NEpeMeIIaThCsl MO BEPTUKAIBbHBIM HAMPABJISIOMINM CTOCK 4.
JIst J)KeCTKOCTH CTOMKH COE€IMHEHBI mopTajioM 7. KOHCTPYKIIMU HIMTUHAEIBHBIX
06a00K TO3BOJISIOT BCEM IIMUHJEISAM § COBepIIaTh IIaBHOE ABMkeHUE Dr ¢ pas-
JUYHBIMU CKOPOCTSIMHU.
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Kapycenvno-gppezepuvie cmanku (puc. 4.32, T) IpUMEHSIIOT B MacCOBOM
IPOU3BOJCTBE i 00pabOTKM 3aroTOBOK HeOONbIIMX pa3mepoB. Ha cranune 1
3aKperieHa CTOMKa 2, 10 BEPTUKAIBHBIM HaPaBIISIOLIUM KOTOPOU MepeMeIiaercs
dpesepHas rosoBka 3. Ona mMmeeT nBa mmwmHAeIs 4. [lo momepeyHbIM Hampas-
JSIFOIIMM CTAHUHBI NEPEMEIIAIOTCS Calla3Ku 5, HeCyIlue Kpyriblid cToa 6, KOTo-
PBIil BpalllaeTcss OTHOCUTENBHO BEPTUKAIBHON OCH (KpyroBas nmoaada Ds,,).

Puc. 4.32. OcHoBHBIE TUTTBI (DPE3EPHBIX CTAHKOB
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4.7.3. Pexxymiyii THCTPYMEHT U TEXHOJIOTHYECKasi OCHACTKA
(¢pe3epHbIX CTAHKOB

[Ipu ¢pesepoBanrr NPUMEHSIOT (Ppe3bl Pa3IMUHBIX TUIOB: IUJIMHIpPHUYE-
ckue (puc. 4.33, a), Topuosslie (puc. 4.33, 6, 3) nuckoBbie (puc. 4.33, B), KOHIIEBbIE
(puc. 4.33, 1), yrmoBeie (puc. 4.33, n), mmonouHsie (puc. 4.33, €), dacoHHBIC
(puc. 4.33, x).

®pe3bl ObIBAIOT IEIBHBIMU WK COOpHBIMU. PexyIire KpOMKH MOTYT OBITh
OPSIMBIMU WJIM BUHTOBBIMH, & 3yObsl - OCTPOKOHEUHbIMU (puc. 4.33, 1) WK 3aThl-
JnoBaHHBIMHU (puc. 4.33, K).

L]envHble hpe3br U3TOTABIUBAIOT U3 MHCTPYMEHTANBHBIX CTale. Y cOop-
HbIX (pe3 3yObsi (HOKH) BBIMOIHIIOT U3 OBICTPOPEKYIUX CTANCH WM OCHAIAIOT
IUTACTUHAMU U3 TBEPIBIX CIUIABOB U 3aKPEIUIAIOT B Kopmyce (pesbl Nankod Wiu
MEXaHUYECKH.

Puc. 4.33. Tuns! ¢pe3

Crioco0 3akperieHus ppe3bl Ha CTAHKE 3aBUCUT OT €€ KOHCTPYKITUU. Dpe3b
C OCEBBIM OTBEPCTHEM Ha3bIBAIOT HACAOHLIMU U 3aKPEIUISIOT C MMOMOIIBIO LIEHTPO-
BBIX WJIM KOHIIEBBIX OMpaBOK. Dpe3bl, UMEIOIINEe KOHWYSCKUN WM ITUIMHAPHY €-
CKHMI XBOCTOBHK, HAa3bIBAIOT X80CMOBbIMU. Dpe3bl C KOHUYECKHUM XBOCTOBHKOM
3aKPEIUISIIOT WM HEMOCPEICTBEHHO B KOHUYECKOM OTBEPCTHH IIMUHICIS WU Ye-
pe3 nepexoonvle emynxu. s 3akperuieHus ¢ppe3 ¢ MIMHIPUUECKUM XBOCTOBU-
KOM HCTOJB3YIOT Pa3IUYHbIE MO KOHCTPYKIIUU HAMPOHbl, YCTAaHABIMBAEMBIC B
MIMUHCNE CTaHKa KaK KOHIIEBBIE OMPAaBKH.

J7is 3aKperuieHns 3arOTOBOK Ha (Ppe3epHBIX CTaHKaX MPUMEHSIOT YHHBEP-
CaJbHBIC M CIeNUaibHbIe TIpucnocobnaeHus. K yHuBepcalbHBIM OTHOCST MAULUH-
Hble MUCKU, NPpUxXeamol, y2oivbHuUKu, npuzmsi. IIpu o6paboTke OOIBIIOTO YHcia
OJIMHAKOBBIX 3arOTOBOK UCIIOJIB3YIOT CHECIUATBHBIC TPUCTIOCOOICHHS, TPUTOTHBIC
TOJILKO JJIS 3aKPETICHUS ITUX 3aTOTOBOK Ha IaHHOM CTaHKE.

49

"KOMMNEKT 3JIEKTPOHHbIX

YHYEBHO-METOOAUYECKUX MATEPUAIOB



ey,
TEN

l'epacumoBmy K.I"., EBTtowkmH FO.A., @ommuH H./., XBoposa /.A.
, | R TexHomornyeckue NpoLeccsl MaLlMHOCTPOMTENBHOTO NPOM3BOACTBA. YacTb 2:
BbPRSUDBE i YyebHoe nocobue, 2004. — 140 c.

|
|

Baxxnoil npuHaaneKHOCTbIO (DPE3EpPHBIX CTAHKOB SIBIISIIOTCA Oenumenbhbvle
20108KU, KOTOPBIE CIIy>KaT JIJIsl IEPUOIMYECKOT0 MOBOPOTa 3ar0TOBOK Ha Tpedye-
MBI YTOJI ¥ JIJI HETIPEPBIBHOTO WX BpalieHus Mpu Gpe3epoBaHUNA BUHTOBBIX Ka-
HABOK.

4.7.4. CxeMbl 00pad0OTKH 3ar0TOBOK Ha ()pe3epHBIX CTaHKaX

Bepmukanvnvie  niockocmu  Ha  TOPU3OHTaJIbHO-(DPE3EpPHOM  CTaHKE
(puc. 4.34, a) dpe3epyrOT TOPLOBBIMH HAacaAHBIMU (pe3amMu, Ha BEPTUKAJIBHO-
bpesepaom (puc. 4.34, 1) - KOHIEBBIMU (pe3aMu. [ opuzoHmaibHvlie NI0CKOCMU
00pabaThIBalOT HMJIMHIPUYECKUMU (pe3aMu Ha TOPU30HTAIBLHO-(PE3EPHOM CTaH-
ke (puc. 4.34, 0) u TOPUOBBIMM HACaJAHBIMU (pe3aMH - Ha BEPTUKAIBHO-
dbpesepHoM cranke (puc. 4.34, B). Haknounvie niockocmu HeOOIbUIOU WUUPUHBL TIO-
Jy4al0T Ha TOPU3OHTATBHO-(PE3EPHOM CTaHKE OJHOYTIIOBOM dpe3oit (puc. 4.34, n).
Ilupokue HaxnonHvle niockocmu oO0padaTHIBAIOT HA BEPTUKATBHO-PpPE3EPHOM
CTaHKE C MTOBOPOTOM IIMUHJEIBbHOU TooBKU (puc. 4.34, €) TOpLOBOM Hacaakoi
WM KOHIIEBOM (pe3amu. Ycemynsl U npsamoyzonibHvle nazvl Ha TOPU3OHTAIBHO-
dbpe3epHOM cTaHKe 00padaThIBAIOT COOTBETCTBEHHO JUCKOBBIMU JIBYCTOPOHHUMHU
(puc. 4.34, x) u tpexcropoHnumu (puc. 4.34, u) ppe3amu, a Ha BEPTUKAIHHO-
dbpe3epHoM - KOHIIEBBIMU (puc. 4.34, 3, k) dpe3amu.

DaconHble nosepxHocmuy ¢ KPUBOJIUHEHHON oOpasyloleld U MpsSMOIUHEN-
HOI Hampasisitoniedl oOpabaThiBatoT (pacOHHBIMU ()pe3aMu Ha TOPU3OHTAIBHO-
dbpesepunom cranke (puc. 4.34, n). Ilazet muna “nacmouxun xeocm’ u T-obpaszHvie
o0OpabaThIBalOT Ha BEPTHKAJIbHO-Ppe3epHbIX cTaHkax. CHauyana (pesepyror mps-
MOYTOJIbHBIN T1a3 KOHIIEBOM (Dpe30ii, a 3aTeM KOHIIEBOW OJHOYTIIOBOM (puc. 4.34, M)
dbpe3oit unu dpesoit g T-oOpazHeix nazoB (puc. 4.34, p). Ha ropuzonTanbHo-
(bpe3epHOM CTaHKe wunoHouHble nasvl Gpe3epyroT AUCKoBbIME dpe3amu (puc. 4.34, 0),
a Ha BEpTUKAJIbHO-(Ppe3epHOM - KOHIEBbIMU (puc. 4.34, m). Oonospemennyro 0o-
PAboOmKy HecKoIbKUX nogepxHocmell Ha TOPU30HTAIbHO-(DPE3EPHOM CTaHKE Mpo-
U3BOAAT HabopoMm ¢pe3 (puc. 4.34, H).

Te sxe pabOTHI BBIOJHAIOTCS U HAa APYTUX TUTIAX (PPE3epPHBIX CTAHKOB.

4.8. O0padoTKa 3aroTOBOK
HA CTPOTAJbHBIX, 10J0€KHBIX U MPOTSZKHBIX CTAHKAX

4.8.1. XapakTepucTuKka MeT0/10B
CTPOTraHMsl, 10J10JIeHUsI U MPOTATUBAHUS
®opMooOpa3oBaHUE MOBEPXHOCTEN 3arOTOBOK CHIPO2AHUEM HA TIOTIEPEYHO-
CTPOTAJIbHBIX CTaHKaX U 00/1071eHueM XapakTepu3yeTcs HAJIUMYMEM JBYX JBUKE-
HUIi: BO3BPATHO-MIOCTYNATEIBHOTO JABUAKEHHUS pe3lia (TJIaBHOE ABUKEHHUE PE3aHUS)
U TIPEPBIBUCTOTO MPSIMOJMHEHHOTO JIBWKEHUS TMOJa4yu, HAIPaBJIEHHOIO TEpIIeH-
JTUKYJSAPHO K TJIaBHOMY ABWKEHUIO. Ha mpo0iabHO-CTpOTalIbHBIX CTaHKAaX TJIaB-
HOE JBMKEHHUE pe3aHusi Dr cooOuiaeTcst cToimy ¢ 3aroTOBKOM, a JBUYKEHUE MOIauu

- CYIIIIOPTY C PE3LIOM.
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[Ipouecc pe3anus mpu CTPOTaHUU U JOJOJICHUHN IPEPHIBUCTHIN, U yJAICHHUE
CIJIOSI METaJlIa MPOUCXOIUT TOJBKO MpU MpsAMOM paboueM xoje. Bo Bpemst obpat-
HOTO (BCTIOMOTATEIBHOI0) X0a pe3el] paboTy He MPOU3BOIUT.

[IpepsIBUCTHIN MpoLIECC pe3aHusi CIOCOOCTBYET OXJIAXKACHUIO HHCTPYMEHTA
BO BpeMsi 00pabOTKH, YTO B OOJIBIIMHCTBE CIy4YaeB MCKIIIOYAET MPUMEHEHUE CMa-
3049HO-OXJIQXKIAIOMINX KUAKOCTeH. [IpepbIBUCTHII mpoliece pe3aHusi MPUBOIUT K
3HAYUTENIbHBIM JUHAMUYECKUM Harpy3kam Ha PEeXYIIHH WHCTPYMEHT, MO3TOMY
CTpOTaHHE U J0JIOJICHNE OCYIIECTBIISIOT HA YMEPEHHBIX CKOPOCTSIX PE3aHMUA.

Ilpomsazuseanue - mpouecc 00OpaOOTKM BHYTPEHHHUX (LIMIMHIPUYECKUX,
MHOTOTPAHHBIX, IIJTUIEBBIX W AP.) U HAPYXKHBIX (TUIOCKUX WM (PACOHHBIX) MO-
BEPXHOCTEH 3arOTOBOK C IMOMOIIBIO KPYTJIBIX, (PaCOHHBIX WM TUIOCKUX MPOTSIKEK.
[ToctynaTenbHOE TNIaBHOE IBIKEHUE PE3aHMsI OTHOCUTEIBHO HETIOABUKHON 3aro-
TOBKU COOOUIAETCS MpOmsAdiCKe - MHOTOJIE3BUITHOMY PEXYyIIEMY HHCTPYMEHTY.
JIBukeHHe MmoAaur MpH MPOTATUBAHUU KaK CaMOCTOSITENIbHOE JIBIYKEHUE HHCTPY-
MEHTa WM 3arOTOBKH OTCYTCTBYET. 3a BEJIMUMHY [10JAaud MPUHUMAIOT MOJbEM Ha
3y0, T. €. pa3HOCTh Pa3MEpPOB IO BBHICOTE JBYX COCEAHMX 3yObeB MPOTXKKHU. Benu-
YMHA TOJa4M SIBJISETCS OJTHOBPEMEHHO U TITyOMHOM pe3anus. BennurHa nogauu B
OCHOBHOM 3aBHCHT OT 00pa0aThIBA€MOr0 MaTepuana, KOHCTPYKIIUN MPOTIKKUA H
KECTKOCTH 3arOTOBKH.

4.8.2. CTporajibHbie, 10J10€KHbIE H MPOTIKHbIE CTAHKH

Ilonepeuno-cmpozanvuslit cmanok (puc. 4.35, a) COCTOUT U3 OCHOBaHUSA 1,
CTAHUHBI 2, TpaBEpPChl 3, KOTOpas JBUTAETCS MO BEPTUKAIbHBIM HAIPaBIISIONIUM
CTaHUHBI, U CTOJA 4, yCTAHOBJIEHHOIO Ha TpaBepce. [1o HampaBIsIOMIUM CTaHUHBI
nepemenaercss noy3yH 7. Pesen 3akpemnssieTcss B OTKUIHOM pe3leaepxkarene J,
CMOHTHPOBAHHOM Ha BEPTHUKAJIbHOM CyHIopTe 6. J[BUKeHne 1Mojjauyn COBEpIIAeTCs
BO BpEMsI XOJIOCTBIX XOJI0B MOJI3YHA.

IIpooonvno-cmpozanvusle cmanku (puc. 4.35, 6) ObIBalOT OJHO- U JIBYX-
crtoeunble. CtannHa 1 cHaOXeHa HaAMpPaBJISIONIMMU, 110 HUM CTOJI 2 COBEpIIAET
BO3BPATHO-MIOCTYNATEIbHOE TJIABHOE JIBUKEHUE PE3aHUs, KOTOPOE 3aJacTCs eMy
anekTpoaBurarenemM 13 uepes kopoOky ckopocteit 12. CTaHOK MMEET JIeByIo 3 U
MpaByro 8 CTOWKH, CKPEIUIEHHbIE nonepeunHoi 7. [1o HampaBisomuyM CTOEK Te-
peaBUTaeTcsl TpaBepca S5, Ha KOTOPOUl yCTaHOBJIEHHI JIBa BEpXHHUX cynmnopta 6 u 9.
Cynmnopram yepe3 kopoOky mogad 10 3amaercss ropu3oHTalbHAs (MOMEpedHast)
nogava. bokoBeie cynnoptel 4, 11 UMEIOT rOPpU3OHTANIBHYIO (ITOMIEPEUYHYIO) U BEp-
TUKAJIBHYIO MOJIauH.

Jonéexcuwvtit cmanok (puc. 4.35, B) umeeT cTaHUHy | ¢ HampaBISIOIUMU
115t canasok 2, 3 crona 4. [1o HanpaBisitOIMM CTOMKHU 7 MEepeMelaeTcsi B BEpTH-
KaJIbHOM HaIlpaBJICHUU MOJ3YH 6 ¢ pe3lenaepxkareneM 5. ' maBHOe ABMIKEHHE pe3a-
HUS COBEpIIAET MOJ3YH, a ABMXKEHHS MoJayu (UX TpU) - CTON cTaHKa. Kpyrosas
rnojiaya 3aJaeTcsi YEpBAYHOM MApou, a MPOAOJIbHAS U IONEPEYHasi - BUHTOBBIMU
napamu.
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I'opuzonmanvno-npomsaicHoi cmanoK Ui BHYTPEHHETO MPOTATUBAHUS
(puc. 4.35, T) COCTOUT U3 CTaHUHBI 1, HACOCHOU CTaHIMU 2, TUAPOLIMIMHApPA 3,
KapeTKu 4, OMOPHOTO KPOHINITEWHA 5 1 KopbiTa 6. [IpOTsSKKy BCTaBJISIOT B OTBEP-
CTHE 3arOTOBKH M 3aKPEIUISIOT B TaTpOHE KapeTku 4. KapeTka ¢ mpoTsHKKOU Moy-
YarOT MOCTYNATEIbHOE TJIaBHOE JIBIDKEHHE PEe3aHUsl OT IITOKA MOPIIHS THAPOIIH-
auHApa 3. 3aroToBKa P MPOTATHBAHWU OMHPACTCS O MOBEPXHOCTHh KPOHIITEITHA
5. Ilocne oxkoHUAHUS MPOTATUBAHMSI 3arOTOBKA MAJAa€T B KOPBITO 6, TIPOTSIKKA H3-
BJICKACTCSI M3 KapeTKH, KOTOpas BO3BPAIACTCS B MCXOIHOE TIOJOKCHUE W ITHKI
00pabOTKH TOBTOPSETCS.

Puc. 4.35. CtporanbHbie, 10710€KHBIC U TPOTSHKHBIE CTAHKU

Bepmukanvno-npomsaycnoit cmamox U1 HAPYKHOTO TPOTATUBAHHS
(puc. 4.35, 1) cocTOUT U3 OCHOBaHUS 1, CTaHUHBI 5, HACOCHOW CTaHIUU 4, KAPETKU

KOMIMNEKT JIEKTPOHHbIX

YEBHO-METOAMUYECKUX MATEPUANOB



l'epacumoBmy K.I"., EBTtowkmH FO.A., @ommuH H./., XBoposa /.A.
, | R TexHomornyeckue NpoLeccsl MaLlMHOCTPOMTENBHOTO NPOM3BOACTBA. YacTb 2:
BbPRSUDBE i YyebHoe nocobue, 2004. — 140 c.

|
|

3, crona 2. 3aroToBKy yCTaHABJIMBAIOT HA CTOJIE CTaHKaA. [[pOTSKKY 3aKperisior B
KapeTKe W OT THIPOIMPHUBOIA COOOIAIOT €l BEpTUKAIHHOE TIIaBHOE JBM)KCHHE pe-
3anud. [IpoTsxkka, omyckasch, 00pabaTbIBaeT 3aTOTOBKY.

Ilpomsasxcuvie cmanku nenpepulenoii oopadomku (puc. 4.35, €) aBastoTcs
CTaHKaMH BBICOKOW MPOU3BOAMTENILHOCTU. 3arOTOBKM 2 YCTaHABIUBAIOT B MPU-
CTIIOCOOJICHUSX HEMPEPHIBHO ABIKYIIEHCS TSATOBOM 1lenu 1 U 3a4af0T UM MOCTyma-
TEhHOE TJIABHOE JIBIKEHUE PE3aHMs OTHOCUTEIFHO HETIOABMYKHON TIPOTSIKKH 3.

4.8.3. Pe:xxymiuii MHHCTPYMEHT
JJIs1 CTPOTAHUA, 10J101eHUs] U TPOTATUBAHUS

B 3aBucuMOCTH OT Ha3HAY€HUS PA3NUYAIOT CIEAYIOLIUE TUIBI CHIPO2aAlb-
Hbix pe3yoe (puc. 4.36): npoxoonvie (0), noopesnvie (B), ompesnvle (T) U ghacon-
Hovle. Pe31ibl BRIIOMHAIOT MPABBIMU U JIEBBIMH, YEPHOBBIMU U YUCTOBBIMU; X KOH-
CTPYKLMHU aHAJIOTMYHbI KOHCTPYKIUSAM TOKapHBIX PE3LOB, OJAHAKO CTEP>KHH ITUX
pe31oB 0oee MAacCUBHBI C YYETOM YJApHOTO XapakTepa padOoThl U OTIMYAIOTCS
U30THYTOCTBhIO (puc. 4.36, a), KoTOpast MO3BOJIAET MPU U3TUOE M3-3a MEpPErpy3Ku
00€ecCIeYnTh OTBOJI PEKYIIEH KPOMKHU OT 3arOTOBKH.

/Jlonbesxcnvle pe3upl BHINOIHAIOT TPEX OCHOBHBIX THUNOB (puc. 4.36): npo-
xo0Hvle (1), npopesuvie (€) U 011 wWnoHoYHbIX nazoe (k). JlondexHwie pe3ipl pa-
OOTaIOT Ha CXKATHE M OTIUYAIOTCSI OT TOKAPHBIX U CTPOTAIBHBIX MONEPEYHBIM (OT-
HOCHUTEJIBHO CTEPKHS) PACTIONOXKEHUEM MEPEIHEN TOBEPXHOCTH.

QN

©) e) g 4) e) )

Puc. 4.36. CtporanbHbie U 10710€KHBIE PE3IIbI

Ilpomsascku, B 3aBUCUMOCTHU OT THIA 00padaThIBAEMbIX TOBEPXHOCTEM, Jie-
JST HAa BHYTPEHHHE U Hapy>KHbIEC, MO KOHCTPYKIIMU - Ha IEJbHbIE U COOpPHBIE.
Kpyenas npomsscka npenHasHayeHa g TOJYYEHUS LUIMHIPUYECKUX OTBEP-
ctuii. Ee mepennsis 3amkoBast yacth [ (puc. 4.37, a) CIOyKUT JJIs1 3aKpEIUICHUS
MPOTSDKKHU B marpoHe kapeTku. [llefika 1, oGneruaer momauy mpoTsKKU K pabode-
My TaTpOHY Yepe3 OTBEpCTHE B 3aroTtoBke. llepemHsst Hampasisitomias 4acThb 3
CIIYXKUT Il LIEHTPUPOBAHUS 3arOTOBKM OTHOCUTEIBHO OCH MpOTsKKU. Ee auma-
METp COOTBETCTBYET AMAMETPy OTBepCTHsl B 3arotoBke. Ha pexymiedt yvactu Iy
pacmoJiararoTcsi pexyiue 3y0bs, KOTopbie cpe3atoT npuryck. Lllar 3yoseB pexy-
el 4acTu BBIOMPAIOT TakK, 4TOOBI BO BHAJMHE KaXJ0ro 3yda pa3Mmernianach BCs
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cpe3aemasi CTpykKa U B pab0oTe OJTHOBPEMEHHO y4aCTBOBAJIO HE MEHEE TpeX 3yOb-
eB. Ha pexymieit yactu yepenyroTcs 3yObs ¢ BRIKpYkKaMmu (puc. 4.37, B) u 6€3 HUX
(puc. 4.37, t). D10 00JIETHAET CTPYKKOOOPA30BAHUE W YBEIUYUBAET CTOMKOCTH
WHCTPYMECHTA.

KamuGpyromast gacte ls mpumaer oOpabarpiBaeMoil MOBEPXHOCTH OKOHYA-
TEJIBHBIN pa3Mep U IIEPOXOBATOCTb. 3a/IHsIS HANPABISIIONIAS YacTh lg CIYXKUT A
IIEHTPUPOBAHUS 3arOTOBKHM OTHOCHUTEIHHO TMPOTSDKKK JI0 BBIXOJA W3 OTBEPCTHS
nocJyeHero 3y0a, 4YTo UCKIIOYAET MEePEeKOC U MOJOMKY 3yObeB. 3aHsis 3aMKOBas
4JacTh |; mpemycMaTpuBaeTcs B TeX CIIydasx, KOT/Ia MPOTHKKA 3aKPEIUIsIETCS B TTa-
TPOHE BCIIOMOTATEIIbHON KapeTKH.

Iy __{1 ) ls ls lg ly

- < lec . -

- _._j_ - » 4}

§) B) 2)
Puc. 4.37. DneMeHTbI KpyTriaoi NPOTAKKH

[lepeanuit y u 3aaauit o yrisl (puc. 4.37, 6) U3MepstoT B INIOCKOCTH, TIEP-
MEHIUKYJISIPHOM PEXKyIIEN KPOMKE.

4.8.4. CxemMbI 00padOTKH 3ar0TOBOK
HA CTPOTAJIbHBIX, 10J0€KHBIX U MPOTSZKHBIX CTAHKAX

OOpaboTKy eopu3oHmanbHbLIX NAOCKOCMel Ha CTPOTANbHBIX CTAHKAaX BbI-
TIOJTHSIFOT TIPOXOTHBIMH PE3IIaMH.

[Ipu 4epHOBOM CTpOTaHUU 33JAI0T MAKCUMAaJIbHO BO3MOKHYIO TOJauy U
ryouny pezanus (puc. 4.38, al), a uncToBOE CTpOTaHUE OCYIIECTBISIOT IIUPOKUM
YUCTOBBIM PE3IIOM NMPU MUHUMAJIBHOU TIIyOMHE pe3aHusl.

Bepmuxanvhvie nnockocmu 00pabaThIBalOT HA MPOAOIHHO-CTPOTAIBHBIX

CTaHKaX MPOXOJHBIMHU pe3llaMH, & Ha MOINEPEYHO-CTPOralIbHBIX - MOAPE3HBIMU U
IPOXOAHBIMU PE3LAMH, YCTAHOBJIECHHBIMHU I0J] HEKOTOPBIM YIJIOM K 00pabarhi-
BaeMoi moBepxHocTH (puc. 4.38, all), nnu Ha gombexHBIX cTankax (puc. 4.38, 0).
Crporanue nazos u kanasok (puc. 4.38, alll-IV) BexyT npope3HbIMH pe3liaMmu Ipu
BEPTUKAIBHOW WJIM ONIEPEYHON MoAavax.

JleTanu Ha CTOJie CTaHKA 3aKPEIUIAIOT B MAIIMHHBIX THUCKAX, a TakXKe MpH
MOMOIUIH MPUKUMHBIX TUIAHOK, HAKJIaJ10K, OOJITOB U T. JI.
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Puc. 4.38. Cxembl cTporanusi, JOAOJCHHUS U IPOTITUBAHUS

JlonOneHue MIMPOKO MPUMEHSIOT JUISl HAPE3aHUsi YUIUHOPUHECKUX 3y0ua-
mulx Kojec 3yoopesnvim oonvsakom (puc. 4.38, 6V-VI) Ha 3y06010510€KHBIX CTaH-
Kax. 3yOope3HbIi 00K COBEPIIAET BEPTHUKAIBLHOE BO3BPATHO-IMOCTYMATEILHOE
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IJIaBHOE JBM)KeHUE pe3anus Dr u paguansHoe aBrkeHue noaauu Ds. Kpome toro,
JOJI0SIKY M 3arOTOBKE 3aJaeTCsl KPyrOBOE BPALLEHUE N, U N, B IEPUOJ XOJIOCTOIO
Xo/1a 107105Ka.

[IpoTsikHBIE pabOTHI MPUMEHSIOT MOCIIE CBEPJICHUSI, pacTauuBaHMsI, 3€HKE-
pOBaHMs, a TAaKXKe IITAMIIOBKHU ISl YUCTOBOM 00paOOTKH BHYTPEHHUX M HapyxK-
HBIX [TOBEPXHOCTEM.

Lununopuyeckue omeepcmus TPOTATUBAIOT KPYIVIBIMA MPOTSDKKAMH, a
wauyesvie (puc. 4.38, BVII) - pacOHHBIMM MHOTOLUINLIEBBIMU NMPOTSHKKAMU, BOC-
IPOU3BOIALIIMME Tpebyemyto Gopmy moBepxHocTel. [[/nonounvle nazvi IPOTATH-
BAIOT IUIOCKUMHM IIMOHOYHBIMU NpoTskkamu (puc. 4.38, BVIII) ¢ nampasnstomei
BTYJIKOMU.

Ha BepTHKanbHO-IPOTSAKHBIX CTAHKAX MPOTITUBAIOT MJIOCKUE U (PACOHHBIE
noBepxHoctH (puc. 4.38, BIX) npoTssKkKaMu COOTBETCTBYIOIIEH (POPMBI.

4.9. O6padoTKa 3ar0oTOBOK
Ha JIeKTPOPU3NYECKHUX U FIEKTPOXUMHUYECKHX CTAHKAX

4.9.1. Xapakrepuctuka
3JIEKTPOPU3NMIECKHUX U IJTEKTPOXUMHYECKHX METOI0B 00padoTKH

Inexkmpogpuzuueckue u Inekmpoxumuueckue (IDPIX) memoowvt oodpa-
OomKu TipeHA3HAYEHBI JJI1 00paOOTKHU 3aroTOBOK U3 OYEHb MPOYHBIX, BA3KHUX,
XPYIKUX U HEMETaUIMUecKuX mMarepuaioB. JPIX METOJbl B psjie CIydacB UMe-
I0T OYEHb CYIIECTBEHHBIE MPEUMYIIeCTBA mepes; 00padboTkoil pezanuem. [Ipu uc-
MOJIb30BAHUU ITUX METOJIOB OTCYTCTBYET CHUJIOBOE BO3JICHCTBHE MHCTPYMEHTA Ha
3aroTOBKY, HE BO3HUKAET Hakjen oOpaOOTaHHOW MOBEPXHOCTH, Ne(DEKTHBIN CIIOi
HE3HAUUTEJICH, YJAISIIOTCA MPUKOTH TTOBEPXHOCTH, TMOJyUYCHHbIE TP HUIH(OBa-
HUU, MTOBBIMIAIOTCA aHTUKOPPO3UOHHBIE, POYHOCTHBIE U APYTHE dKCIUTyaTaIllOH-
HBIC XapaKTEPUCTUKU JETAIEH.

D®OX Mmeroasl 00pabOTKH YHHMBEPCAJIbHBI U OOECIEYMBAIOT HEMpPEPbIB-
HOCTh TPOIECCOB MPU OJHOBpEMEHHOM (hopmMooOpa3oBaHUM Bceil oOpabaThiBae-
MOI MOBEPXHOCTH, UYTO MO3BOJISIET 00pabaThiBaTh OYEHb CIOXKHBIE HAPYKHBIE U
BHYTPEHHHE TTOBEPXHOCTH 3arOTOBOK.

4.9.2. DJIeKTPOIPO3HUOHHBbIE METOAbI 00PadOTKH

DNEeKTPO3PO3UOHHBIE METOJIbI OCHOBAHBI Ha SIBJICHUU 3po3uu (pa3pylICHHs])
ANEKTPOAOB M3 TOKOMPOBOMSIIMX MATEPHAIOB MPU MNPOIMYCKAHUU MEKIY HUMH
HUMITYJIbCHOT'O JICKTPUUYECKOTO TOKA. Paspsii Mexmay 3JeKTpoJaMu MPOUCXOIUT B
JTUAJIEKTPUUECKOM KUJIKOW WJIM ra30BOM cpefe. B )kuakon cpene mpouecc 3po3uun
Oosiee uHTeHCHMBEH. Korja pa3HOCTh MOTEHIIMAIOB HA 3JIEKTPOJIaX JOCTUTAET OIl-
pPEIENIeHHON BEIWYUHBI, TPOUCXOIUT MPOOOH TUINEKTPUIECKOTO MPOMEKYTKA B
BUJIE UCKPOBOT'O WJIM AYroBoro paspsaa. [Ipu BBICOKON KOHILIEHTpAIIUU IHEPTHHU
MTHOBEHHAsl MJIOTHOCTh TOKA B KaHaje MPOBOJAMMOCTHU JIOCTUTAET 3HAYUTEIbHBIX
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BEJIMYMH, U TEMIIEpaTypa Ha MOBEPXHOCTU 3arOTOBKHM 3JIEKTPOAA BO3PACTAET 10
10000-12000 °C. Ilpu 310l TemnepaType NpOUCXOUT MTHOBEHHOE OIUJIABJICHUE U
UCIIapeHue JIeMEHTapHOro o0beMa MeTasuia, U Ha 00pabaThiBaeMO MOBEPXHOCTH
oOpa3zyercs JiyHKa. Y AaJIeHHbIM METaJl1 3aCThIBACT B JUAJICKTPUUECKON JKUIKOCTH
B BUJIE MEJIKHUX FPaHyJL.

Crnenyrommii UMITYJIbC TOKa MPOOMBAET MEXKAIICKTPOIHBINH MPOMEKYTOK
TaM, TJE€ PACcCTOSTHUE MEXAY AJeKTpogaMu HaumeHnsbliee. [Ipouecc spo3uu mpo-
J0JKaeTcs 10 TeX IMop, Moka He OyAeT ynajeH Bech MeTasll, HaXOMAsIIUWcA Ha
pPacCTOSTHUU, TIPU KOTOPOM BO3MOKEH 3JIEKTPUYECKUM MPoOOH ImpH 3aaHHOM Ha-
npsokeHun. s mpomospKeHMs Tmporiecca HEOOXOJAMMO TIOCTOSSHHO COJMKaTh
AJIEKTPOJIbI O YKA3aHHOTO PACCTOSIHUS. DJIEKTPOJIbI CONMKAIOTCS aBTOMATUYECKH
C MOMOIIBIO CIAEASAIINX CUCTEM.

[Ipu anexmpouckposoii 06padomke UCNONL3YIOT HUMITYJIbCHBIE UCKPOBBIC
paspsAlibl MEKY JIEKTPOJaMHU, OJMH U3 KOTOPBIX - 00padaTkiBaeMas 3aroToBKa, a
JIPYTrOM - UHCTPYMEHT-KaTOI.

Cxema 37eKTpOUCKPOBOIO CTaHKa C reHeparopoM umityinbcoB RC npusene-
Ha Ha puc. 4.39. Konaencarop C, BKIIOUYEHHBIN B 3apAIHBIN KOHTYp, 3apsKaeTcs
yepe3 pe3ucTtop R oT McTouHMKa MOCTOSSHHOrO Toka HampstkenueM 100-200 B.
Korpaa HanpsbkeHne Ha siiekTpojax 1 u 3, 00pa3yrommx pa3psiaAHblid KOHTYp, A0C-
TUTAET NMPOOOHHOr0, 0Opa3yeTcs: KaHal MPOBOJUMOCTH, Yepe3 KOTOPHIN OCYIIECT-
BIIIETCSI MCKPOBOM pa3psisi PHEPTUH, HAKOIUIEHHOW KoHAeHcaTtopoM. [Ipomomxu-
TEJIbHOCTh UMIyJibca coctanisieT 20-200 MKc.

O6paboTKy BeIyT B BaHHAX, 3alOJIHEHHBIX JAUAJICKTPUUYECKOUN JKUIKOCTHIO
(KepOCHUHOM, MUHEPATILHBIM MaCJIOM).

+1
—0

Puc. 4.39. Cxema 31€KTpO-UCKPOBOrO CTaHKA

XKuakocTh MCKIIFOYAET HArpeB 3JIEKTPOJOB, OXJIAXKAAET MPOLYKTHI pa3py-
HIEHUS, YMEHbIIIAET OOKOBBIE Pa3psabl MKy UHCTPYMEHTOM M 3arOTOBKOM, UTO
MOBBIIIAET TOYHOCTH OO0pabOTKU. MHCTPYMEHTBI-3JIEKTPOABI HM3TOTOBJICHBI M3
MEeIHO-TpaUTOBBIX U IPYTrUX MarepuanoB. DPHEeKTUBHOCTb 00pabOTKHU JOCTUT A~
er 2000 MM /MHUH IPH LIEPOXOBATOCTH MOBEPXHOCTH 0,2-4 MKM.

OddexTt 3po3un Npu OAHUX U TEX K€ MaAPAMETPAX AIEKTPUUECKUX UMITYJIHCOB
JUI pa3HbIX METAJUIOB PA3JIMYEH. 3aBUCUMOCTh MHTEHCUBHOCTH 3PO3UHU OT CBOMCTB
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METAJJIOB HAa3bIBAIOT 371eKMPOIPO3UOHHOU 0Opabambleaemocmuio. Ecnu 1uis cranu ee
NPUHATH 33 €IUHUILLY, TO Ul IPYTUX MaTepualioB OHA paBHA: TBEp/bIE CIUIaBkl - 0,5;
tutaH - 0,6; HuKens - 0,8; menp - 1,1; naryns - 1,6; amoMunuii - 4.

DNEKTPOUCKPOBBIM METOJIOM MOJIYYarOT CKBO3HBIE U TIIyXUE OTBEPCTHUS JIIO-
O0ro cedyeHusi, OTBEPCTHSI C KPUBOJIMHEHHBIMU OCSIMU, BBIPE3AIOT 3arOTOBKHU W3
JIMCTA, BBIMOJHAIOT TUIOCKOE, KPYTJIOE U BHYTpEeHHEE NUIM(OoBaHUE, KIESHMAT JleTa-
JIH.

DNEKTPOUCKPOBYIO O00paObOTKYy NPUMEHSIOT JUIsl HU3TOTOBJICHUS JeTaliel
HITaMIIOB U Tpecc-PpopM, (uibep, PeKyIIero HHCTPYMEHTa, CETOK, CUT, AeTalei
TOTUIMBHOM armapaTtypbl U3 TBEPJIbIX CIUIABOB, TPYJHOOOpaOAThIBAEMBIX CTAJICH U
CIUIaBOB, TYTOIVIABKUX METAJIOB U CILUIABOB.

[Ipu 2nekmpoumnynvcroii 00padomKe NCNOIB3YIOTCS JIEKTPUUECKUE HM-
MyJIbCHI OOJIbIIEH ATUTETLHOCTH (5-10 MC), B pe3ynbTaTe 4ero mMpoOMCXOIUT JTyro-
BOM paspsjl, a 3TO obecreunBaeT 00jiee BHICOKYIO MPOU3BOAUTEILHOCT 00padoT-
ku. Takoil cocob Hambosee 1eaecooOpa3Ho MPUMEHSATh NMPU MPEIBAPUTEIBHOM
00paboTKe 3aroTOBOK M3 TBEPABIX CILUIABOB, KOPPO3UOHHO-CTOMKHUX CTaJIed U Ka-
POTPOYHBIX CILJIABOB.

BBICOKOYaCTOTHYIO 3JIEKTPOMCKPOBYIO 00pabOTKY MPUMEHSIOT ISl TIOBBI-
HIEHUS TOYHOCTH U YMEHBIIEHUS IIEPOXOBATOCTH MOBEPXHOCTENH. METOI OCHOBaH
Ha MCMOJB30BAHUM BJIEKTPUUYECKUX HMMITYJIbCOB MaJIOW MOIIHOCTU MPU YaACTOTE
100-150 kI'u. ITpousBoaurensHOCTh MeTOAA B 30-50 pa3 BbIIIE 3IEKTPOUCKPOBOTO
IIPY 3HAYUTEIHHOM YBETUUEHUHU KauyecTBa 00OpabOTKHU.

Inekmpoxkonmaxkmuaa 00padomka OCHOBAHA Ha JIOKAIBHOM HAarpeBe 3a-
TOTOBKM B MECTE KOHTAKTa C DJIEKTPOJOM - MHCTPYMEHTOM M yJIaJICHUU Pa3MSIT-
YEHHOI'0 METajllla U3 30Hbl 00paboTKKU MexaHudeckuM crnocodoM (puc. 4.40). Uc-
TOYHHKOM TeTlIa B 30HE 00pabOTKHU CITy>KaT UMITYJIbCHBIC JYTOBBIE pa3psiabl. Me-
TOJA TPUMEHSIOT sl 00pa0OTKU KPYIHBIX AETalled U3 YIIEPOAUCTBIX U JIETHPO-
BaHHBIX CTajiel, YyryHa, [IBETHBIX CIUIABOB, TYTrOIUIABKUX M CHEIUATIbHBIX CILIa-
BOB.
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Puc. 4.40. Cxema 371€KTPOKOHTAKTHON 00pabOTKU
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DIEKTPOKOHTAKTHYIO 00pabOTKy MCHOJB3YIOT NMPU 00pYyOKe U 3aYUCTKE OT-
JIMBOK, 3a4MCTKE TIpoKarta u T. . MeTosa He o0ecrnieynBaeT BHICOKOW TOYHOCTH, HO
UMEET BBICOKYIO MPOHM3BOIUTEIILHOCTh 32 CUET WCIOJIb30BAHUS OOJBIIHMX AJICK-
TPUYECKUX MOITHOCTEH.

4.9.3. DieKkTpoXuMHUYeCKHE MeTOAbI 00padoTKH

Inekmpoxumuueckasa oopabomka OCHOBAHA HAa 3aKOHAX AHOJHOTO pac-
TBOPEHHSI METAJJIOB MpH 3JeKkTpoiuse. [Ipu npoxoxkaeHUU dIEKTPUUIECKOr0 TOKa
gyepe3 DJICKTPOJUT Ha MOBEPXHOCTH 3arOTOBKH, BKIIIOYEHHOW B AJICKTPUUECKYIO
LENb U SBJISIONICICS aHOAO0M, MPOUCXOJAT XUMUUECKUE PEAKIUU, U TTOBEPXHOCT-
HBIN CJIOWM MeTajula MpeBpallaeTcs B XUMHYECKoe coeauHeHue. [IpoayKTel 2iek-
TPOJIN3a MEPEXOISIT B pPACTBOP WIIH YAAISIOTCS MEXaHUIECKUM CTIOCOOOM.

[Tpou3BOAMTENBLHOCTL MPOIIECCAa 3aBUCUT OT IJIEKTPOXUMHUUYECKUX CBONCTB
AIEKTPOINTA, 00padbaThIBAEMOr0 TOKOMPOBOAIIECTO MaTepualia U MIOTHOCTU TO-
Ka.

Anekmpoxumuueckoe noauposanue (puc. 4.41) BBIMOJTHSAIOT B BaHHE 1, 3a-
MOJTHEHHOM 3JIEKTPOIUTOM 4, KOTOPBIM CITy>KaT pacTBOPHI KUCIOT WM IIEJIOYEH.

Bud A

yeenudeHa

Puc. 4.41. Cxema 31€KTpO-XUMHAYECKOTO MOJIUPOBAHUS

OOpabaTbiBaeMyl0 3aroTOBKY 2 TMOJAKIIOYAIOT K aHOAY; 3JIEKTPOJIOM-
KAaTOJOM 3 CIIy’)KUT MeTaJJIN4YecKas IMJIaCTUHKA W3 CBUHIA, MEJIU, WK cTanu. Jlis
WHTEHCU(DUKALINY TIpoIiecca AIEKTPoIuT 4 HarpeBarotT 10 Temmepatypsl 40-80 °C.

[Ipu nomave HaANPsIKEHHS HA 3JIEKTPOAbl HAUMHAETCS MPOLIECC PACTBOPEHHUS
MeTajula 3aroTOBKH-aHoAa. PacTBOopeHne MpOMCXOAMT TJIaBHBIM 00pa3oM Ha BBbI-
CTyINax 5 MUKPOHEPOBHOCTEH MOBEPXHOCTH BCJECACTBUE 0OJIEe BHICOKOM TUIOTHO-
CTH TOKa Ha uX BepuimHax. Kpome Toro, BnaauHel 6 MEXAy MUKPOBBICTYIIAMH 3a-
MOJIHSIFOTCS. TPOJYKTaMH PAcTBOPEHMS: OKCUAAMHU WA COJIAIMH, UMEIOIIMMHU I10-
HUKEHHYIO AJIEKTPONPOBOAHOCTh. B pe3ynbrare M30UpaTeabHOr0 pacTBOPEHHUS
MUKPOHEPOBHOCTH CTJIAKUBAIOTCS, U 00padaTbiBaeMas MOBEPXHOCTh MpUOOpeTaeT
METaJUIMYECKUil OJIecK.

DJEeKTPOIOJIUPOBaHUE MO3BOJISIET OJHOBPEMEHHO 00padaThiBaTh MapTHUIO
3aroTOBOK IO BCEH MX MOBEPXHOCTU. ITUM METOJIOM T'OTOBSAT MOBEPXHOCTH JI€Ta-
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Je¥l moJl ralbBaHUYECKHE MOKPBITHS, AOBOAAT paboure MOBEPXHOCTU PEXKYIIETO
UHCTPYMEHTA, I0JIy4al0T TOHKHUE JIEHTHI U (POJIbIY, OUMIIAIOT U JEKOPaTUBHO OT-
JICNBIBAIOT JICTAJIH.

Anekmpoxumuyeckan pazmepHas 00padomka BHIIOIHAETCA B CTPYE DIICK-
TPOJIMUTA, IPOKAYUBAEMOTI0O M0 1aBJICHUEM YEpPE3 MEKIIEKTPOIHBIN IPOMEKYTOK,
o0pa3yeMbIii 3aroTOBKOW-aHOIOM 2 W HHCTpyMEHTOM-KatogoMm 1 (puc. 4.42).
Ctpys 35IeKTpOoJINTa pacTBOPsiET 0Opa3yrolKecs Ha 3arOTOBKE-aHOJIE COJIM U yaa-
JSIeT UX U3 30HBI 00pabOTKM; MpU ATOM 00pabaThiBaeTCsl BCA MOBEPXHOCTH 3aro-
TOBKH, HaxoJsUIasicsl MOJ aKTHUBHBIM BO3/JEHCTBHEM KaTOJla, YTO 0OECIeUMBaET
BBICOKYIO ITPOU3BOIUTEIBHOCTD MIPOIECcCa.

TouyHoCTh 00pPaOOTKM 3HAUMTENBLHO IMOBBIILIAETCS MPU UCIIONb30BAHUMN HUM-
MyJBCHOTO HANPSDKEHUS U MPU YMEHBIICHUH pabouero 3a30pa MEXKIy 3aroTOBKOM
U MHCTPYMEHTOM. [l KOHTpOJSI 3a30pa HCIOJIb3YIOT BBICOKOUYBCTBUTEIIbHBIC
AJIEMEHTHI, BCTPOCHHBIE B CIESIIYIO CUCTEMY.

ro [ o I
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Puc. 4.42. Cxembl 3JIeKTPOXUMHUYECKON pa3MepHON 00paboTKH

Ha puc. 4.42 npuBeneHsl cxembl 00pabOTKH 3ar0TOBOK B CTPY€ MPOTOYHOTO
AJIEKTPOJUTA: TYpOUHHOM JIonaTku (a), mramna (0) U cxema MPOIIMBAHUS CKBO3-
Horo otBepcTus (B). Cioco0 mpUMEHSIOT JJisi 00pabOTKU 3aroTOBOK M3 BBICOKO-
IPOYHBIX CIUIABOB, KAPOUJIHBIX U TPYAHOOOpabaThIBAEMBIX MaTEpUaJIOB.

JIJig DIEeKTPOXMMHUYECKON pa3MepHOl 00paOOTKH HCMOJIB3YIOT HEUTpallb-
HBIE 3JIEKTPOJIUTBHI.

61

"KOMMNEKT 3JIEKTPOHHbIX

YHYEBHO-METOOAUYECKUX MATEPUAIOB



l'epacumoBmy K.I"., EBTtowkmH FO.A., @ommuH H./., XBoposa /.A.
, | R TexHomornyeckue NpoLeccsl MaLlMHOCTPOMTENBHOTO NPOM3BOACTBA. YacTb 2:
BbPRSUDBE i YyebHoe nocobue, 2004. — 140 c.

5. TEXHOJIOI'MYECKHUE ITPOLHECCHI
CBAPOYHOI'O ITPOU3BO/JICTBA

— N —

Csapxkoii Ha3pIBa€TCA TEXHOJOTHUYECKUI MPOLECC MOMYyUYEHUSI HEPAa3bEMHBIX
COECIMHEHUM U3 METAJUIOB, CIUIaBOB U IPYTUX OAHOPOAHBIX MAaTEpUAJIOB B PE3Yib-
TaTe 00pa30BaHUs aTOMHO-MOJIEKYJISIPHBIX CBSI3€d MEXIy 4acTULAMU (aTOMaMH)
COEIMHSIEMBIX 3arOTOBOK.

[Ipouiecc cBapku SBISETCS OJAHUM M3 HanboJiee COBEPIICHHBIX, SKOHOMHY e-
CKH BBITOJIHBIX, BBICOKOIIPOU3BOAMUTENBHBIX U B 3HAYUTEIBHOW CTEIICHU MEXaHU-
3UPOBAHHBIX TEXHOJIOTMYECKUX IpoueccoB. [103ToMy CBapKy MIMPOKO MPUMEHSIOT
IIPAKTUYECKHU BO BCEX OTPACIISIX MAIIMHOCTPOEHHUSI U CTPOUTEIBHOMN IPOMBIIIICH-
HOCTH. CBapKy, KaKk OCHOBHOM TE€XHOJIOTMYECKUI MPOLECC, UCIIOIb3YIOT B Cy/0-
CTPOEHHUH IIPU U3TOTOBJIICHUM LEIbHOCBAPHBIX KOPIIYCOB CYJIOB, IIPU CTPOUTENb-
CTBE JIOMEH, PE3€pPBYapOB ISl XPAaHEHHS KUJKOCTU U ra3oB, He(Te- U Ta30IPOBO-
JI0B, B CTAHKOCTPOECHUHU NPU U3TrOTOBJIEHUM OTBETCTBEHHBIX y3JI0B CTAHKOB (3Jie-
MEHTOB CTaHHH, KOPOOOK CKOPOCTEN, KPYITHOTA0APUTHBIX IIIMUHIEIEH, MaCISIHBIX
U Jip. 0aKOB U TIp.), B CEIbXO3MAUIMHOCTPOCHUN U aBTOMOOMJIECTPOEHUU MPU U3-
TOTOBJICHUU IIEJIbBHOCBAPHBIX arperaToB, Ky30BOB, TOILUIMBHBIX OaKOB M MHOTHX
OPYTUX MallMH ¥ METAJIOKOHCTPYKIMM. OCOOEHHO 3KOHOMHYECKH BBITOJIHO
IPUMEHEHNE CBAPKH MPU U3TOTOBJICHUU HOBBIX M3JEIUI C 3aMEHOM KpynHorada-
PUTHBIX LIETBHOJUTHIX U KOBAHBIX Y3JIOB MallMH Ha KOMOWHHPOBAHHbBIE JIUTO-
CBAapHBIC, KOBAHO-CBAPHBIE M IIPOKATHO-CBapHbIE. Takas 3amMeHa BBITOJHA, €CIU
KOHCTPYKLIHSI UMEET CIIOKHYIO TEOMETPUUECKYIO (hOopMy U OOJIBIIYIO MacCy.

KpaTkas ucropuuyeckasi cipaBka

ApxeosnoraMu HaWJIeHbl CBapHbIE M3AENUs, KOTOpble oTHOCATCA K VIII-VII
B.B. J10 H. 3. PojloHauanbHUIEH BCEX BHUJOB CBapKH SIBISETCA Ky3HEUYHas CBapka
(Menn, OpoH3a, kene30, cranb). Ky3HeuHas cBapka Obljla €IMHCTBEHHOUM 70 BTO-
poii monoBuHbI XIX B.

1802 r. - Akagemuxk IlerepOyprckoil akanemun Hayk Bacunuit Bnagumupo-
BuY [leTpoB BrepBbIe 3aXKer CTAOMIIbHYIO SJIEKTPUUECKYIO IYTY.

1877 r. - IIpodeccop 3. Tomcon (CIIIA) 3amaTeHTOBaN CIOCOO CTHIKOBOIM
KOHTAKTHOW CBApPKH.

1882 r. - M300perarens Hukonait Hukonaesnu benapnoc (Poccus) mpous-
BEJI DJIEKTPUUYECKYIO IyTOBYIO CBAPKY YTOJBHBIM 3JIEKTPOJIOM U MOJTYYHII ITAaTEHT.

1887 r. - H. H. benapioc noiy4usi naTeHT Ha TOYEUHYKO KOHTAKTHYIO CBap-
Ky (YTOJIbHBIMU 3JIEKTPOJAMU).

1888 r. - Huxomnait ['aBpusioBnu CiiaBsSHOB, Ha4aJIbHUK MEPMCKHX MyIIEY-
HBIX 3aBOJIOB, M300pe, pa3padboTan U BHEAPUI B MPOU3BOACTBO IIEKTPUUECKYIO
JIYTOBYIO CBAapKy METAJUNIMYECKHM 3JIEKTPOAOM. B Hacrosiee BpeMs 3TO caMblid
pacnpoCTpaHEHHBIH cr1oco0 CBapKu BO BCEM MHpE.
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1895 r. - ®panny3ckuii xumuk Jle [laTtenbe 3axer aneTUIEHOKUCIOPOAHOE
IaMs.

1902 r. - ®pannysckue unxeHepsl [lukap n Oyiie co3nanu razoBble ropes-
KM ¥ Ta30BYIO CBApPKY (aBTOTE€HHAsl CBapKa - TaK 3TOT CIOCOO Ha3bIBAJICA /IO Cepe-
JTUHBI XX B.).

1929 r. - 1. A. J1ynbueBCKH, COBETCKUN MHKEHEP, pa3padoTaj MmepBhlid aB-
TOMAT JJIs1 AYTOBOM AJEKTPUUYECKON CBAPKH.

1930 r. - B IBernuu JI. Kenpbepr mpeiokuil IPUMEHSITh KauyeCTBEHHBIE
MOKPBITHS JIEKTPOJIOB IS PyYHOU TyTOBOM CBapKH.

1941 r. - Ha Ypane tanku T-34 cBapuBaiivich Ha KOHBEHEpE aBTOMAaTHYE-
CKO¥ cBapkoii moa (irocom, paspadborannoii akagemuxom E. O. [Tatorowm.

1941 r. - Ilepen nauanom Benukoit OTeuecTBEHHON BOWHBI MPENOAABATED
ToMckoro nmonutexHn4eckoro nHeruryta B. A. Hanexxauukuii 3amuTtui B JIeHuH-
rpaZiCKOM MOJIUTEXHUYECKOM MHCTUTYTE KaHJUJIATCKYIO NHCCEPTALMIO MO pa3pa-
OOTKE W M3TOTOBJICHUIO MPOMBIIIUICHHOTO aBTOMaTa JJIsl JIEKTPUYECKONU TyTOBOM
CBApKHU.

5.1. ®u3uyecKue OCHOBBI NPOLECCa CBAPKH

MerTamisl U CIjaBbl B TBCPAOM COCTOSAHHU ABJIAIOTCA KPUCTAIMYCCKHUMHU
TCJIIaMU. I/II[eaJ'II/IZ’»I/IpOBaHHaH CXEMa OTACIBbHOI0 KpHCTallla IMpCACTABIISACT coboit
KPUCTAJTUIMICCKYIO PCIICTKY KY6I/I‘{CCKOFO niIm OoJjiee CJIOKHOTrO THma. B y31ax
PCUHICTKKU PACIIOJIOKCHBI ITOJOKHUTCIBHO 3apsiKCHHBIC HMOHWU3HWPOBAHHBIC aTOMBI
MCTAJllIa, 4 UX BAJICHTHBIC 3JICKTPOHBI 0606HICCTBJ'ICHBI B 00BEME BCETO KpucTaj-
Ja.

F

F

OTTankKMB.

K,Fpa:;ynbmp.

Puc. 5.1. 3sMmeHeHMe CUIbI MEKATOMHOTO
B3aUMOJICICTBUS B 3aBUCUMOCTH OT PaCCTOSIHUS

VY351bl pelIeTKy KOJIeOII0TCS OKOJIO HEUTPATIBLHOTO TTOJIOKEHUS, PUYEM aM-
IUIMTYJa WX KOJIeOaHW yBEIMYMBACTCS C TOBBIIICHUEM TeMmIiepaTyphl. Paccros-
HUE MEXJY aTOMaMHU B KPUCTAJIJIE OMPEACISIETCS CHJIaMU MEKaTOMHOTO B3aUMO-
nevictBus (puc. 5.1). Cuibl OTTAJIKUBaHUSI BO3HUKAIOT MEXKIY MOJOXKUTEIbHBIMU
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3apsAlaMU sJIep aTOMOB M MEXAY OTPHULATENbHBIMU 3apsiiaMu UX 3JIEKTPOHHBIX
o0onouek. Cuiibl IPUTSKEHUST O0YCIIOBJIEHBI B3aUMOJEHCTBUEM MEKIY MOHAMH,
COCTABJISIIOUIMMU PELIETKY, U MOJBHKHBIMH KOJUIEKTUBHU3UPOBAHHBIMU 3JIEKTPO-
Hamu. JlJI1 KOHKPETHOTO METAJUIA I, - PACCTOSIHUE MEXYy aTOMaMHU, IIPU KOTOPOM
CWJIbl OTTAJIKUBAHMS U IPUTSKEHUSI YPABHOBELIEHBI, - SIBJISIETCS IAPAMETPOM KpH-
CTAJUIMYECKOMN PELIETKH.

OOBIYHO /TSI OOJBITMHCTBA METAJUIOB TApaMETP KPUCTALIUYECKON PEIIeT-
ku cocrapisier 3-10°-5-107° cm (3-5 I'). Takum 06pa3oM, 4TOOBI TONYYHTH IPOY-
HOE CBApHOE COEAMHEHHE, HEOOXOAMMO COJIM3UTh MOBEPXHOCTHBIE aTOMBI JBYX
Ten Ha paccrosiHue 3-5 1.

CoBpemMeHHbIE METO/1bI 00paOOTKH MOBEPXHOCTU METAIJIOB, BKJIKOYAsl TIOJIU-
POBKY, MOTYT 00€CIeuHTh OTKJIOHEHHE HepoBHOCTeH mosepxHocTH 107*-107 oM.
Ecnu coequHuTh JBE MOIMPOBAHHBIE IOBEPXHOCTH, TO OHU OYIYT CONPHUKACATHCA
TOJIBKO B OTJIEIBHBIX TOUKaX (pUC. 5.2), U MPOYHOrO COETUHEHHUS HE IPOU30MIET.

Puc. 5.2. Cxema cONpuKOCHOBEHHUS
JBYX METAJUTMYECKUX TTOBEPXHOCTEN

Kpome Toro, Ha mpormecc CBapKu CHIBHO BIHSIOT TTOBEPXHOCTHBIC 3arpsi3-
HEHUS METAJJIOB - OKHCIIBI, )KUPOBbIC TJICHKU, a TAKXKe aJcCOPOUPOBAHHBIE MOJIE-
KyJbl Ta30B, 00pa3yloIIHeECs] HAa CBEKE3aUMILEHHOM MOBEPXHOCTH METajlla IMOA
JeHcTBUEM aTMoc(epbl MOYTH MTHOBEHHO. XOTS JaBJICHUE U COMMXKAET Tesa, HO
MPOYHOT'O COEAMHEHUS HE MOIyqaeTcsl.

Ha npaxTtuke cyiiecTByeT HECKOJIBKO JECATKOB CIIOCOOOB CBAPKH, OJIHAKO
M0 XapakTepy MpPOTEKaHHUsS IMPOIECCOB (GOPMHUPOBAHUS COCAMHECHUNW OHHU MOTYT
OBITH TOJYYEHBI TOJIBKO CIAEAYIOMMUMH MyTsIMU: 1) CBapKoil TUIaBIeHUEM, 2) CBap-
KOU JaBJICHHEM (HAmpuMep, XOJ0AHasl CBapKa IIACTUYHBIX METAJIOB) U 3) cBap-
KOW C MPUMEHEHHEM HarpeBa W JIaBJICHUs (HApUMEp, HJICKTPOKOHTAKTHAS WITU
Ky3HEUYHasl CBapKa).

5.2. DneKkTpUYecKas 1yra ¥ HICTOYHUKH ee MU TAHUA

CyurHocTh mpoliecca 3akiI04aeTcsl B TOM, YTO UCTOYHUKOM TeIlIa MpU 3TOM
BHJIE CBAPKH SIBIISIETCS DJIEKTPUYECKAs Ayra.

Paznuuaror crenyromnme cxembl AyroBOM CBapKH.

1) Ceapka nennasawumcsa rnekmpooom (yrojbHbIM WA BOJb(PPaMOBHIM)
1 myro#i npsimoro aewctBus 2 (puc. 5.3, a). CoequHeHNUE BBITOTHSAETCS ITyTEM pac-
IJIAaBJICHUS] TOJBKO OCHOBHOIO MeTajuia 3 Jub0 ¢ MPUMEHEHUEM IPHUCaT0YHOM
MIPOBOJIOKHU 4.
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2) Ceapka naasamumca 31eKmpooom (MeTaimdeckum) 1 1yroit mpsiMmoro
nevictBus 2 (puc. 5.3, 6). OQHOBPEMEHHO PaCIUIABISIETCS OCHOBHOW MeTall 3 U
ANEKTPOJ 1, KOTOPHIiA MOMONHIET CBAPOUYHYIO BaHHY KUIKUM METAJUIOM.

3) Ceapka koceennoii dyzou 5 (puc. 5.3, B), ropsilel MeXy AByMsl Herla-
BAILIUMHUCS JIeKTpoAamu | (B HacTosiee BpeMs Crioco0 MOYTH HE MPUMEHSIETCS).

4) Ceapka mpexghaznoii dyzoii 6 (puc. 5.3, T), Py KOTOPOI Jyra TOPUT MEKTY
ANieKTpoAaMu 1, a Takke MEXITy KaXIbIM 3JIEKTPOJIOM U OCHOBHBIM METAILJIOM 3.

[Ipu npuMEHEeHNH MOCTOSTHHOTO TOKA pa3jInyaroT CBapKy Ha npsamou (MUHYC
Ha JJIEKTPOJIE) U 0Opamuol noagprocmu (IUTIOC Ha IEKTPOJAE, IPUMEHSIETCS TS
CBAapKH TOHKOJIMCTOBBIX MaTepI/IaJ'IOB).

Puc. 5.3. Cxembl 31€KTpOIyrOBOM CBAPKU

5.2.1. IlonsiTHe 00 3JIEKTPUYECKOH CBAPOYHOIl Iyre U ee CBOMCTBAX

Csapounas dyea - MOIIHBINA CTAOMIIBHBIN pa3psij dJEKTPUUYECTBA B MOHHU3U-
poBaHHOM aTMocdepe ra3oB U mapoB Merauia. MloHu3aius 1yroBoro mpoMexyTKa
MIPOUCXOAUT BO BPEMs 3KHTaHUS AYTH W HETMPEPHIBHO MOAJCPKUBACTCS B MPO-
necce ee ropenus. [lpouecc 3axuranusi 1yru BKIIOYAET TPU dTara: KOPOTKOE 3a-
MBIKaHHE 3JICKTPOJAa Ha 3arOTOBKY, OTBOJ 3JIEKTpOja Ha PacCTOSHHE 3-6 MM U
BO3HUKHOBEHHUE yCTOMUMBOTO ropeHust nyru. Koporkoe 3ambikanue (puc. 5.4, a)
BBITIOJTHSCTCS JIJIT pa3orpeBa Topla 3ekTpona 1 m 3arotoBku 2. Ilpm oTBOmE
anekTpoda (puc. 5.4, 0) ¢ ero pasorperoro topia (kKaroja) moj JACHCTBUEM DJICK-
TPUYECKOTO TIOJISI HAYMHAETCS SMHUCCHS 3JIeKTpOHOB 3. CTOJKHOBEHHE OBICTPO
JBIDKYIIUXCS TI0 HAMPABJICHUIO K aHOMY DJICKTPOHOB C MOJIEKYJIaMH Ta30B M MapOB
MeTaJula TIPUBOANT K MX MOHM3aMU 4. B pesynbTare AyroBoi MPOMEXYTOK CTaHO-
BUTCS SJIEKTPOIPOBOIHBIM U BO3HUKAET YCTOMUMBas cBapouHas ayra 6 (puc. 5.4, B).
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DneKTpuYecKasl Iyra sBISETCS MOITHBIM HCTOYHUKOM TeIia. TeMieparypa
B cronbe myru mocturaet 6000 °C, Temmneparypa karogHoro martaa 5 - 2400 °C,
anogHoro natHa 7 - 2600 °C.
[Tonnas TemioBas MOITHOCTH AyTH (B JIX/C):
Q = K'IcB'Um
rae K q1s mocTossHHOro Toka paBeH equHuIle, JJisl iepeMeHHoro toka - 0,7-0,9;
I.; - cBapouHsblii TOK, A; U, - HanpsbkeHue ayru, B.

D HD
o)

Puc. 5.4. Cxema nponecca 3a)KUTraHus 1yTH

OnHako He BCS MOIIIHOCTH IYTH MOJIHOCTBEO PACXOyETCSl HA HArpeB U pac-
MJIABJICHUE DJIEKTPOJa U CBApUBAEMOr0 METAlIa, YacTh €€ TEPSIETCS B OKPYKalo-
uryto cpeny. KIIJ myru nnst aBTOMaTH4YecKOW CBApKH MOJ (DIFOCOM COCTaBISIET
0,9; nma snekrpouutakoBoit - 0,7; ans pyuHou ayrosou - 0,8; mist cBapku B 3a-
IMUTHBIX Ta3ax - 0,6.

TennoBo#t 0anaHc CBapOYHOM AYTW MPENCTABICH CXEMATHUYHO Ha pucC. 5.5:
JUTSl pYYHOU TyTOBOM CBapKH - Ha puC. 5.5, a, 6, uIsl aBTOMaTHYECKOM moJ (ito-
COM - Ha puc. 5.5, B, T1ie 1- a5ekTpoa, 2- OCHOBHOU MeTall, 3 - 0B, 4 - duiroc.

1

5-10%
hc.l::)masﬁpbmzueauue} 15%

30- 4{//
20 :m%\ \N

20-40 %

Puc. 5.5. TennoBoii Oananc cBapOYHON qyTH
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DNEeKTPUYECKHE CBOMCTBA AYTM OMUCHIBAIOTCA CMAMUYECKOU 801bmamnep-
HOU Xapaxkmepucmukot, IPeICTaBISIONIEH 3aBUCUMOCTh MEXKy HANPSHKEHUEM U
TOKOM JYTY B COCTOSIHUM YCTONYMBOr0 ropeHus (puc. 5.6).

XapakTepucTruKa COCTOUT U3 Tpex ydacTkoB. Ha yuactke I xapakrepucruka
najgaromasi, Ha yyactke Il - xxectkas; Ha yuactke Il - Bo3pacraromasi.

Camoe mHpOKOE MPUMEHEHHE MUMEET AYra C HCeCmKOU XapaKTePUCTHKOM,
KOI'/Ia HapsDKEHUE MPAKTHYECKU HE 3aBUCUT OT TOKA: IPU PYYHOU AYroBOM cBap-
Ke, aBTOMAaTHUYeCKOW moj (ItocoM, B Cpeiie 3allUTHBIX Ta30B HEIUIABSIIUMCS
3IEKTPOJIOM.

Hyry ¢ 6o3pacmaroweri XapaKTEpUCTUKON HCIOJB3YIOT MPU CBapKe B 3a-
IIUTHBIX ra3ax IUIABSIIMMCS 3JEKTPOJOM, a TaKKe IMPU aBTOMATHYECKON CBapKe
1o/ (pJIFOCOM TPH MOBBIMIEHHBIX MIIOTHOCTSAX TOKA.

uU.B . \
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Puc. 5.6. Cratnueckas xapakTepucTuka 1yru (a)
Y 3aBUCUMOCTH HarpspkeHus ayru U, ot ee anunbl L (0)

Jlyra ¢ nadaroweii XapakKTEpUCTUKON MaJ0yCTOMYMBA, UMEET OrPaHUYECHHOE
npUMeHEeHHE (IIPU CBapKE TOHKOJIMCTOBBIX CTaJEH C UCIOJIb30BAHUEM OCLMIUISTO-
pa). Kaxaomy ydacTKy XapaKT€pUCTUKH JAYTd COOTBETCTBYET ONpPEAEIICHHbIN Xa-
paKkTep NepeHoca pacIuIaBICHHOIO 3JEKTPOJHOIO0 METaula B CBAPOYHYIO BAaHHY:
I u II - xpynHOKanenpHbIH, 111 - METKOKaIEeNbHbIA WA CTPYHHBIN.

VY Iyru ¢ XKECTKOU XapaKTEePUCTUKOU HampsipkeHne U, IponopuOHAIBHO €€
nnuHe L

Uu = ot B'LII)
rae o u B - onbITHbIe KOA(h(UIIMEHTH ()11 CTalbHBIX 3JeKTpoAoB o=10 B,
=2 B/mMm). U3 npuBeneHHON 3aBUCUMOCTHU CJIEIYET, YTO JJIsl COXpPAHEHUs HAMpsi-
AKEHUSI YT HEM3MEHHBIM HEOOXOIUMO JUIMHY AYTH MOJEp>KUBATh MOCTOSHHOMN
(puc. 5.6, 0).
5.2.2. UICTOYHMKH CBAPOYHOI0 TOKA

OObIYHBIE OCBETHTENBHBIE U CUJIOBBIE MCTOYHUKU TOKA HE TONATCSA IS
cBapku. JlJis MUTaHUs CBAPOYHOU AYrd TPeOYHOTCS MCTOYHUKHU CO CHEIUATbHOU
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BHEIIIHEN XapaKTEpPUCTUKOW. BHEmHeN XapaKTepUCTUKOW MCTOYHUKA HA3BIBAECTCS
3aBUCUMOCTb HAIIPSDKEHUS HA €r0 BBIXOJHBIX KJIIEMMax OT TOKA B DJIEKTPUYECKOU
nenu. BHenHne XxapakTepuCcTUKU MOTYT OBITh CIEAYIOIIMX BUIOB: Majaaromas 1,
noJsioromnajaroiias 2, »xectkas 3 u Bo3pactaromas 4 (puc. 5.7).

U

Puc. 5.7. BHeninue xapakTepuCTUKN
HMCTOYHUKOB CBAPOYHOT'O TOKA

OnTuManbHbBIM, C TOYKU 3PEHUS] TPEOOBAaHUN CBApKHU, OyJ€T UCTOUYHUK TOKa
C udeanu3upoBaHHOU BHENTHEH XapaKTEpUCTHKON S. ICTOUHMK TOKa BHIOMpAETCs
B 3aBUCHUMOCTH OT BOJIbT-aMIIEPHOM XapaKTEPUCTUKU IYyI'H, COOTBETCTBYIOLIEU
IPUHATOMY CIIOCOOY CBAapKH.

PaccmoTpuM ycnoBusi 3a)KuraHusi Iyrd U e€e cTaOwibHOro ropenus. s
9TOr0 HAJIOKMM HA BHEHIHIOIO XapaKTEPUCTUKY MCTOYHHKA TOKAa CTATHYECKYIO

BOJIBT-aMIIEPHYIO XapaKTePUCTUKY AyTH (puc. 5.8).

u !

\ _
U)(.)(.>—-..._ _I
. 1
1}
N 2 v
Iy
] I T s
| 1] m

Puc. 5.8. CooTHOILIEHHE XapaKTEPUCTUKH
JYTH U MaJaoneil XxapakTepuCTUKN UCTOYHHUKA TOKA U CBapKe

3nech U,y - HampspDKEHHWE XOJIOCTOTO Xoja (TepBUYHAS IIEMb CBAPOYHOTO

TpaHcpopmaTopa 3aMKHYTa, BTOPUYHASI PA3OMKHYTA, Ayra HEe TOPHUT);
Ii;. - TOK KOPOTKOTO 3aMBIKAHUS TIPU 3KUTAHUU JTYTH;
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A - TOuKa 3a)KHUTraHus OyTH, b - Touka cTaOMIBHOTO TOPEHUS IyTH;

1 - BHENIHSISL XapaKTEepUCTHKA UCTOYHUKA TOKA, 2- CTATUYECKAsl XapaKTepH-
CTHKa JAYTH.

[lycTh mipu 3a)KUTaHUU AYTH B TOUYKE A MMOJ BO3JECHCTBUEM BHEITHUX (hak-
TOpOB (KBanu(uUKalus CBapIuKa, KojJeOaHus B 3JIEKTPOCETH, U3MEHEHHE CTEIIEHU
MOHU3ALMM U T. JI.) TOK YMEHBIIUTCS U NMpuUMeT 3HaueHue [;. B aTom ciydae Ha-
npsbKEHUE, BhIIaBaeMO€ UCTOYHUKOM Ha IyTy, Oy/IeT MEHbIIE, 4YeM TpedyeTcs ay-
r'e B COOTBETCTBHHU C €€ XapaKTEPUCTUKOM, U Iyra MoracHerT.

B caydae napamerpos II-1I nmpu 3axuranum nyru HanpspKeHUE, BbIIaBaeMoOe
ucTouHUKOM Toka Umyy, Oyaet Oosbie, uem tpedyercsa ayre (Umapy), - ayra Oy-
JIeT pa3roparbcst U MpUAeT B Touky b - Touky crabunmpHoro ropenust ayru. Ilpu
10100HOM PacCMOTPEHUH YCIOBHI rOpeHHs 1yryd B TOUKe b MbI mosrydaem, 4To B
mobom ciydae (III-III u IV-1V) oTknoHenust mapaMeTpoB Ayru oT Touku b mapa-
METphl aBTOMATHYECKU OYIyT BOCCTaHABIMBATHCA, MPUBOJS B TOUYKY b - TOuky
ctabunpHOTO TOpeHus ayru. OTCI0a BUHO, YTO 3aKe4b AYTy TpyJHEe, YeM TOo-
Jep’KUBATh TOPEHUE 3aKKEHHOM TyTH.

Takum 006pa3om, OCHOBHBIE TPEOOBaHUWA, MPEIBIBISIEMbIE K CBAPOYHOMY
MCTOYHMKY TOKA, MOXHO CPOPMYJIMPOBATH TaK:

1. BeITh O€30MacHBIM /1JIsI CBApIIIUKA.

2. O6ecnieunBaTh CTAOMIIBHOE TOPEHUE TYTH.

3. VcTOYHHMK MUTaHUs JOJDKEH OBITh paccuumTaH Ha paboTy B pEXHME KO-
POTKOTO 3aMbIKaHUsI U UMETh YCTPOUCTBO IS PEryJIUPOBAHUS TOKA TYTH.

B mensx Ge3omacHOCTH Al CBapIIMKa CBApOYHBIC MCTOYHUKH HM3TOTABIIH-
BAIOTCA C HANPSIKEHUEM XO0JI0CTOro Xo/1a He Boiiie 70-80 B.

Jl7is mATaHusl CBapOYHOM AYTM MPUMEHSIOT UCTOYHUKH TIEPEMEHHOTO TOKa
(cBapouHble TpaHCHOPMATOPHI) U UCTOYHUKH TTOCTOSTHHOTO TOKa (CBApOYHBIE Te-
HEPATOPHI U CBAPOYHBIC BHIMPSIMUTEIIH).

5.2.2.a. CBapouHsbie TpaHcGOpMATOPHI

Capounbie TpaHchopMaTopsl 0osiee pacpoCTpaHEHbl, YeM UCTOYHUKH T10-
CTOSTHHOTO TOKa, TaK Kak 00JadaroT psaoM npeumyiiectB. CBapodyHbie TpaHncop-
MAaTOpPBHI MPOIIE B IKCIUTyaTalluH, 3HAYUTEIBHO JIOJTOBEYHEE U JCIICBIIE.

Capounsie TpaHC(hHOPMATOPHI, KaK MPaBWIO, UMEIOT MAJAIOIIYI0 XapaKTe-
PUCTHKY M UCIIOJB3YIOTCS ISl PYYHOU TyTOBOM CBAPKU M aBTOMATHYECKON CBAPKHU
noa ¢urocom. TpanchopMaTopsl ¢ KECTKOW XapaKTEPUCTUKOU MPUMEHSIIOT IS
3JIEKTPOLUIAKOBOM CBapKH.

Capounbie TpaHCc(PopMaTOpPbl MOTYT OBITh BBITIOJTHEHHI MO AJIEKTPOCXEME €
HOPMAbHBIM MAZHUMHBIM PACCEAHUEM W TIO BJIEKTPOCXEME C NOGbIULEHHBIM
MazHumnvim paccesanuem. K nepBoit cxeme OTHOCSTCS mMpanchopmamopul ¢ om-
OenbHbiM Opoccenem 4 (puc. 5. 9, a) u ¢ cosmewernnvim opoccenem (puc. 5.9, 0).
[lo BTOpO# cXeMe BBITIOJIHEHBI MPAHCHOPMAMOPsbl ¢ NOOBUNCHHIM MACHUMHBIM
wynmom (puc. 5.9, B) u ¢ noosusicroti oomomxoti (puc. 5.9, 1).
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CBapouHbIii TpaHC(POPMATOP CHUKACT HANPSIKEHUE CETH J0 HAMPSDKCHUS
xoJyioctoro xona (60-80 B), a dpoccenv, obnanaronuii MOBBIMICHHBIM WHIYKTHB-
HBIM COTPOTHUBJICHUEM, CIIYKHUT JIJIsl TIOJIYYCHHS MMaJaroIIe BHENTHEH XapaKTepH-
CcTUKH. JIpoccensb TakKe CIYXKHUT JJIS TUIABHOTO PETyJIMPOBAaHUS CBApOYHOTO TOKA
MyTeM M3MEHEHHUs BO3AYITHOTO 3a3opa 3. Tak, Hampumep, ¢ yBETUYCHUEM 3a30pa
WHIYKTUBHOE COIPOTHBIICHUE APOCCES YMCHBINACTCS, a CBAPOYHBIA TOK YBEIIH-
YUBAETCH.

.|
JE

2 5 6
S 4
) 6 @ 3 i

§) 2)

Puc. 5.9. Cxembl cBapoYHBIX TPaHCHOPMATOPOB:
1 - MarHUTONMPOBO/, 2 - MEPBUYHAS OOMOTKA, 3 - 3a30p, 4 - Apocceb,
5 - MOABMKHBIN UIYHT, 6 - BTOpUYHAst 0OMOTKa

5.2.2.6. CBapo4HbIe reHepaTophbl

OTeuecTBEHHON MPOMBIILICHHOCTBIO MOCTABIISIIOTCS CBAPOYHBIE T€HEPATO-
PBI C MAJIAIOLIEN U )KECTKOM BHEIIHEN XapaKTEPUCTUKOM, a TaAKKE YHUBEPCAIbHBIE
CBApOUYHbIE TEHEPATOPHI, MO3BOJSIONIME MOJy4aThb M MAJAIOIIYI0, M KECTKYIO
BHEIIIHIOK XapaKTepUCTUKy. CBapOYHBbIE T'€HEPATOPHI B HACTOSIIIEE BpPEMs OCTa-
I0TCSl, TJIaBHBIM 00pa3oM, B arperarax Jjis CBapKu B IMOJIEBBIX YCJIOBUSX, T/I€ MIPHU-
BOJI MX OCYLIECTBIISIETCS OT JBUTATENsl BHYTPEHHEro cropanus. Bo Bcex ocranb-
HBIX 00JIACTAX MPUMEHEHUS CBApPKU HA MOCTOSHHOM TOKE OHU BBITECHSIIOTCS CBa-
POYHBIMU BBIIPAMUTEISIMU.

CrnenyeT OTMETUTh, UTO TIOCTOSTHHBIN TOK MPEANOYTUTENICH B TEXHOJIOTHY €-
CKOM OTHOIIIEHUU: TIPU €r0 MPUMEHEHNUHU MOBBIIIAETCA YCTOWUYUBOCTh TOPEHUS Y-
ru. [Ipu cBapke Ha nepeMeHHOM Toke (OT CBApOYHOro TpaHcdopmaTopa) Ayra ro-
PUT HEYCTOMYMBO, TaK Kak uepe3 kaxasie 0,01 ¢ HanmpsKeHWe U TOK Jyrd MpoXo-
JST Yepe3 HyJIEeBbIe 3HAUCHUS, YTO MPUBOJUT K BPEMEHHOMN JIEMOHU3AIMU TyTOBO-
ro NPOMEXYTKa.

5.2.2.B. CBapo4HbIe BbINIPAMHUTEIH

DTO yCTpoMcTBa Jyisi TpeoOpa3oBaHusl EPEMEHHOTO TOKa B MOCTOSHHBIM.
[lepen renepaTopamMu BBIIPAMUTEIN UMEIOT Psifi IPEUMYIIECTB:
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1. BecuryMHOCTB ¥ HaJIe’KHOCTh B palboTe.

2. IIpocThl B U3rOTOBJIEHUHU U B 00CITY>KBaHUU.

3. bonee Beicokuit KII/I.

4. IMer0T 3HaYNUTENIbHO MEHBIIYIO MaCCY.

K HemoctratkaMm BBITIpAMUTENEH ClIeyeT OTHECTH HUX OOJBIIYI0 YyBCTBHU-
TEJIBHOCTh K KOJICOAHUSAM HANPSLKEHUS B ceTu. sl ycTpaHeHUs 3TOTO HEeJ0CTaTKa
IPUMEHSIIOT CTa0MIN3aTOPBI.

CBapo4HbIii BBIIPSIMUTEIb COCTOUT U3 IByX OCHOBHBIX YaCTEM:

1. Tlormxkarommii TpaHCHOPMATOP C PETYIUPYIONIUM CHITy TOKA YCTPOMCT-
BOM, C MMAJAKOIIEH WUJTHA )KECTKOW XapaKTEPUCTUKOM.

2. B0k BeIIpSIMUTENIEH, COCTOAIINN U3 HaOOpa MOIYIPOBOTHUKOB (CEICHO-
BBIX WJIM KPEMHHEBBIX).

CelieHOBBIE BBITIPSAMUTEIN MEHEE YYBCTBUTEIIbHBI K IMEpPErpy3KaM, BO3HU-
KAIOLIMUM MPHU KOPOTKUX 3aMBIKAaHUSX B IIPOLECCE CBAPKH.

5.2.2.r. YerpoicTBa 1/ NOBBILIEHUS YCTONYMBOCTH FOPEHUS AyTH

1. Ocyunnsamopst - 3TO yCTPOUCTBA, MPEOOPA3YIONIUE TOK MPOMBIIUICHHON
YacTOThl HU3KOT'O HANPsHKEHUS B TOK BhICOKOHM yacToThl (150-500 kI'11) u BeICOKO-
ro "Hanpsiokenus (2000-6000 B).

[ToBbIIEeHHOE HaMpsHKEHUE MPOOUBAET Ta30BbIM MPOMEXYTOK O€3 Compu-
KOCHOBEHHUS AJIEKTPOJIa C U3JIETUEM, HOHU3UPYET 3TOT BO3IYIIHBIM 3a30p U 00ec-
NeYnBaeT CTaOMIbHOE TOPEHHUE CBAPOYHOM JIyTH MEPEMEHHOI0 TOKA.

Bricokas yacToTa ycTpaHseT GU3M0I0THUECKOE BO3AEHCTBUE TOKA HA Oopra-
HU3M CBapIlMKa, T. K. TOK mpu yactore 50 k['11 BcaeACTBME TOBEPXHOCTHOTO 3 (-
dhexTa MPOXOAUT MO TOHKOMY HapY>KHOMY CJIOI0 KOKHBIX TTOKPOBOB U€JIOBEUECKO-
ro TeJla, HE 3aJ1eBasi HEPBHBIX OKOHYAHHUIA.

OcummisTop NOAKIIOYAETCS MAPAIUICITIBHO C TYTOH.

OH ucnonp3yercs g CBapKU CTAJIEd MaybIX TOJIIWH, IPU CBAPKE AFOMHU-
HUS U €T0 CIJIaBOB.

2. Umnynvcuvie cmabunuzamopsl 00ECNEUUBAIOT MOAAYy CHHXPOHHU3UPO-
BaHHBIX UMIMYJIbCOB MOBBIIICHHOTO HAIMPSKEHUSI B MOMEHT Mepexo/ia KpUBOM CH-
Jbl TOKA 4epe3 Hylb. [I[puMeHsI0TCS UMIYJIbCHBIE T€HEPATOPBI MPH CBAPKE aJto-
MUHHSI M €TO CIJIABOB B aproHe HEIJIABSIIUMCS AJIEKTPOJOM M JJIsi CBAPKH IO
dbarocom.

5.3. Pyunas nyrosasi cBapka

Pyunou oyzoeoui ceapkoit n3rotapinuBaetca 6osnee 60 % cBapHBIX KOHCT-
pykumii. [[ns mojiydyeHus KaueCTBEHHOTO CBAPHOTO COCAMHEHUS MPOU3BOASAT MO-
TOTOBKY CBapHUBAaeMBbIX 3arOTOBOK IOJ| cBapKy. OUUIIAIOT CBapUBaeMble KPOMKHU
OT P>KaBYMHBI, OKAJIMHBI, Macja, BJIard, HAJIMYUE KOTOPHIX MPUBOJIUT K 00pa3oBa-
HUIO TIOp, BKJITIOUCHHH U APYTUX 1€(PEKTOB.

71

" KOMMNNEKT SNEKTPOHHbIX
YYEBHO-METOAUYECKUX MATEPUANOB 'OTMABAEHKE 5= g 3AKPbITh 3



l'epacumoBmy K.I"., EBTtowkmH FO.A., @ommuH H./., XBoposa /.A.
, | R TexHomornyeckue NpoLeccsl MaLlMHOCTPOMTENBHOTO NPOM3BOACTBA. YacTb 2:
BbPRSUDBE i YyebHoe nocobue, 2004. — 140 c.

|
|

[Ipu cObopke 3aroToBOK MOJ CBApKy HEOOXOAMMO 00ECTCUHUTh TPeOyeMyto
TOYHOCTh NIPUTOHKU W 3aKPETUIEHHWE C MOMOIIBI0 MPUXBATOK MU MEXaHHMYECKHX
IPWKAMOB. TOYHOCTH COOPKH KOHTPOJIUPYETCS CICIHATLHBIM MEPUTEILHBIM WH-
ctpymeHToM (puc. 5.10).

Puc. 5.10. YHUBepcanpHbIil U3MEPUTENb IIBOB: 1, 2 - MEPUTENbHBIEC TUHEUKHU

Capounsblii moct (puc. 5.11) g0KeH UMETh UCTOYHMK ToKa 1 ¢ Kabensamu,
CBAPOYHBIN CTOJI 2 C BBITSKHOM BEpXHEW BEHTUJIAIMEH 3 U HUKHEH BEHTHIISILIMEH
4 B BUJIE 1IeNeH B cToJie (MPUMEHSIETCS MPU CBApPKE B 3AIIUTHBIX ra3ax, KOTOpPbIC
TsDKEJIee BO3TyXa), AJICKTPOI0AepiKATEIb 5.

it

!” ||!I
i i
I

Puc. 5.11. O6muii B CTAIIMOHAPHOTO MOCTA JJIsl PYYHOU JYTOBOM CBapKb

J{ns py4yHOU AYroBOM CBapKW NPUMEHSIOTCS UCTOYHHUKHA KaK NEPEMEHHOIO
TOKA, TaK ¥ MOCTOSIHHOTO TOKa: cBapouHble TpaHnchopmaTopsl Tuna CTI, cBapou-
Hele reHepatopsl tumna [1CO, I1C (ITC-300, ITCO-500), cBapoyHbIe BBHITPSIMUTETU
tuia BCC, BKC.
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PydHyt0 1yroByr0 CBapKy BBITOJIHSIOT IITYYHBIMH AJIEKTPOJIAMHU C MIOKPHITHEM
(puc. 5.12). DAEKTpOJ COCTOMT M3 CBapOUHOM MpoBOJOKM 1 u mokpeiTus 2. Ilpu
CBapKe MOKpPHITHE 00pa3yeT OOIbIIOe KOTUYECTBO 3aIMTHOTO ra3a 3 U nuiaka 4.

Puc. 5.12. Cxema nporiecca py4HoOi TyroBoil CBapKu

5.3.1. CBapo4Hasi MPOBOJIOKA

N3 cBapo4yHOI MPOBOJIOKK M3rOTABIMBAIOT CTEPKHU IUIABSIIIIUXCS 3JIEKTPO-
0B ¢ oKpeITHEM. [Ipu cBapke moj GtocoM U B Cpejie 3allUTHBIX Fa30B CBApOU-
Hasl TPOBOJIOKA UCIIOJIB3YETCS B KAUECTBE IUIABSIIETOCS JIEKTPoa 0€3 MOKPBITHS.

Cornacao I'OCT 2246-70, crampHas cBapO4YHAas MPOBOJOKA BBITYCKAECTCS
nuamerpom 0,2; 0,3; 0,5; 0,8; 1; 1,2; 1,4; 1,6;2;2,5;3,4,5,6,8, 10 u 12 mm.

I'OCT npenycmaTpuBaeT BBITYCK ITPOBOJIOKM U3 cTaneu 77 mapok. CBapou-
Hasi IPOBOJIOKA MOpA3CISIeTCs Ha 3 TPYIIIIbL:

a) Huzkoyznepooucmasn (Mapku Cs-08, CB-08A, CB-08T'A, CB-10I"2 u ap.);

0) 1ezuposannan (mapku C-081'C, CB-08I"2C, C-08XI'C u ap.);

B) eévicokonezuposannas (Mapku Cp-06X14, Cp-12X13, C-06X18HIT u
JIp. IJI CBApKU CTEIMAIbHBIX BEICOKOJECTUPOBAHHBIX CTaJIEH).

BykBBI B Mapkax crajieil 03Ha4aroT JETUPYIONTUi 27eMeHT: b - Huobwii, B -
Bosb(pam, I'- mapranen, /[ - meas, M - monubaeH, H - nukens, C - kpemuauii, T -
tutaH, O - Banaawii, X - xpom, IO - amomunauii. Iudper nocne 6yks CB (cBapou-
Hasl) YKa3bIBAIOT COJIEpKaHKE YIJIepoJia B COThIX J0JisIX mpolueHTta. [{udpsl mocie
OYKB YKa3bIBaIOT COJECpPKaHUE JAHHOTO AJIEMEHTa B IpoleHTax. Ecnu mocie Oyk-
BbI LIM(PBI HET, TO coAepKaHue 3aemMeHTa MeHblle 1 %. bykBa A B KOHIlE Mapku
YKa3bIBa€T, YTO CTAJIb BBICOKOKAYECTBEHHAs, T. €. CO CBEPXHU3KUM COJICPKAHUEM
BpEIIHBIX TTpuMeceit (cepbl U pocdopa).

5.3.2. Knaccudukanus 3JIeKTPOA0B
M0 BU/AAM NOKPBITUH U 10 HA3HAYEHU IO

ITokpsITHE ITpEeaHAa3HAYEHO Ui NOBBIIIEHUS YCTOWYMBOCTU FOPEHUS IYTH,
00pa3oBaHMs Ta30BOM U NUIAKOBOM 3aIUTHI )KUAKOTO METAIJIa CBAPOYHON BaHHBI
OT BPEIHOTO BIUSHUS BO3]yXa, JIETUPOBAHMS, PACKUCICHUS U padUHUPOBAHUS
MeTalla IIBa.
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B cocmas nokpuimuti BXoAAT ciaeayronme Matepualibl (KOMIIOHEHTHI):

1. I'azoo6pasyrouwgue. 310 TnOO OpraHUYECKHUE BENIeCTBA (KpaxMmal, TEeKCT-
pHUH, TUIIEBasg MyKa, LEJUII0JI03a), JM00 HEOpPraHMYeCKHe - OOBIYHO KapOOHATHI
(mpamop CaCOj;, marue3ut MgCO;, menn CaCO; u 11p.).

Opranunyeckue BeulecTBa Ipu Harpese BoiaeistoT CO,; Hy; CO.

Heoprannueckue - ra3 u nuak: CaCO; — CaO + CO,.

2. Jlecupyrowgue snementsl - Cr, Mo, Ni, Mn, Si u ap. - UCHOJIB3YIOTCS B
BUJIC CIIJIAaBOB ATHX AJIEMEHTOB C Fe, Tak Ha3pIBaeMbIX (eppOCILIaBOB.

3. Honusupyrwwue ni cmaduauzupyroujue KOMIIOHEHTHI, COJEpXkKalIue
AJIIEMEHTHI C HU3KUM MOTEHIIMAIOM MOHU3AIIMH, - TO COCIMHEHHUS], B COCTaB KOTO-
poix Bxondart K, Na, Ca.

4. Packuciumenu HYXHBI IJIs1 yIAJICHUS KUCIIOpoAa U3 miBa. J{Jist 3Tol 1nenu
BBOJIAT 3JIEMEHTBHI, 00J1aJaroIIKe OOJIBIIIMM CPOJICTBOM K KUCIIOpoay: Mn, Si, Ti, Al.

Packucnenue kpemaueMm: 2FeO + Si — SiO, + 2Fe.

5. llInakoobpa3youwjue - COCTaBISIIOT OCHOBY MOKPHITHSI. OOBIYHO 3TO PY-
nbl (MapranieBas MnO, tutanoBast TiO;) u MmuHepanbl (MWJIBMEHUT U PYTUII C CO-
nepxkanuem TiO, o 30-45 %, moneBoii mmat, kpeMHe3em, mpamop CaCQOs;, ma-
BUKOBbIU mmat CaF,, rpanur).

CocraB nutakoB - 3t1o okucisl: CaO, MgO, MnO, FeO, Al,Os, TiO,, Si0,.

[Ipu M3roTOBIECHUHU JIEKTPOAOB ISl CBAPKU ATIOMUHUS U €r0 CILIAaBOB BBHU-
JIy €ro OOJIBIIOTO CPOJICTBA K KUCIOPOAY MPUMEHSATh MOKPBITUS U3 OKUCIIOB HEJlb-
3s1. B 3TUX cllydasix MOKPBITUS COCTOAT U3 OECKUCIOPOIHBIX COCIUHEHUMN: XJIOPHU-
noB u ¢ropunoB (KCl, NaCl, KF u T. 11.), KOTOpble HAHOCST Ha CTEPKHU MHOTO-
KpaTHBIM OKyHaHHEM B BOJHBIC PACTBOPHI YKa3aHHBIX KOMITOHCHTOB.

6. Ceazyrougue - BOOHBIE PACTBOPHI CUIIMKATOB HATPUS U Kallvs, Ha3bIBae-
MbI€ HATPUEBBIM M KaJUEBBIM JKUJKHM CTEKJIOM, a TaKK€ HATPUEBO-KaJTUEBHIM
YKUJIKUM CTEKJIOM.

Na u K urparor 0o1HOBpEMEHHO POJIb HOHU3UPYIOLIUX JIEMEHTOB.

7. @opmoeounvle 00HasKku - BEUIECTBA, MpUAAIONUE 00MA30YHON Macce
Jy4Ilve MIACTUYECKUE CBOMCTBA (OEHTOHUT, KAOJIMH, IEKCTPUH, CITIO/IA).

8. Jl7ig MOBBIIIEHUSI TTPOU3BOIUTEIIHLHOCTH CBAPKHU B TIOKPBHITUE MOXKET BBO-
JUTHCS TOTOJHUTENBHO 110 60 % Jceneznozo nopouwika.

9. Pagpunupyrowyue KOMIOHEHTHI HEOOXOJMMBI IS YIAJCHUS BPEIHBIX
npumecent S u P.

Cepy ynamsitoT ¢ momoisio Mn, a ¢pocdop - ¢ momompio CaO.

HexoTopbie 371€MEHTBhI OJHOBPEMEHHO BBIMIOJHSIIOT HECKOJIBKO (DYHKITUH,
HaIrpuMep, MpaMop 00eCIIEUYMBAET U Ta30BYIO, U IIJTAKOBYIO 3aIIUTY:

CaCO; — CO, + CaO.

Kiaccudukanus s1eKTpo10B M0 BUIaM MOKPHITUNA 00JierdyaeT BHIOOpP MapKu
ANEeKTPoAOB. Jleno B TOM, YTO B MUPE CYUIECTBYIOT THICSIYM MAapOK AJIEKTPOJOB U
BCE€ OHU MOTYT OBITh OTHECEHBI TOJILKO K YETHIPEM Pa3HOBUIHOCTIM B 3aBUCHUMO-
CTH OT 6uda nokpvimus. CocTaB, CBOWCTBAa M MPUMEHEHUE DJIEKTPOIOB OO0
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MapK{d ONpeNessieTcs BHJIOM NOKPBITHS. TpPHU MOKPBITUS SBISIOTCS KUCIBIMH: 1)
PYIHO-KHCIIOE, 2) pyTHWIOBOE U 3) LEJUTIOJIO3HOE - OHM COCTOSIT U3 KHUCIBIX OKH-
cioB. YeTBepTOE MOKPHITHE COCTOUT U3 OCHOBHBIX OKHUCIIOB.

1. Pyono-kucnoe nokpsimue, yCioBHOE 0003HaueHue “A”.

['maBHYI0 YacTh MOKPBITUSA COCTaBISAIOT pyasl (MnO, SiO,, Fe,O; u ap.).
3ammTa KUJIKOTr0 METajljla CBAPOYHOM BaHHBI OT BPEIHOTO BIUSHUS BO3AYyXa CO-
CTOMT U3 KUCIBIX HUIAKOB.

Merain mBa UMEET NOBBIIIEHHOE COAEPKAHUE KUCIOPOAA, U IO 3TOW MpHU-
YUHE JJIEKTPOJbI HE OOATCSA 3arpsA3HEHMI Ha CBAPUBAEMBIX MOBEPXHOCTSX. TH-
MAYHBIE TPEACTABUTEIHN - AIEKTPoAbl Mapok OMM-5 u [IM-7. B Hacrosiee Bpe-
M BMECTO 3JeKTpoaoB OMM-5 BBINIYCKAIOTCS MEHEE TOKCHYHBIE 3JEKTPOIbI
Mapku O3C-4, a BMmecto LIM-7 - snextpoast O3C-6.

Bce anexTpoiHbIe MOKPBITUS UMEIOT, KPOME LUIAKOBOM, €lIe U ra30BYIO 3a-
muTy. ['a3oBas 3ammra cosjnaercs J100aBKaMu B TMOKPBITHE OPraHUYECKUX Be-
mecTtB i Mena CaCOs;.

JItoObie MapKu AJIEKTPOJOB C PYAHO-KUCIBIM TMOKPBHITUEM HMEIOT HHU3KYIO
CTOMMOCTb, T. K. COCTOST U3 JICIIEBBIX U HEACPUIUTHBIX KOMIIOHEHTOB.

HenocraTok 3TOr0 MOKpPBITUS - CKIIOHHOCTh K 00pa30BaHUIO TOPSIUUX Tpe-
IIMH, TOKCUYHOCTh M3-3a MapraHiia M BbLAEJICHHE OOJBIIOr0 KOJIMYECTBA MbLIU
IIpU CBapKe. DTHU MOKPHITUS 00J1aJal0T CAMBIMU HU3KUMU TMTUEHUYECKUMH CBOM-
ctBamu. [103TOMY UX MOKHO MPUMEHATH TOJILKO MPU CBAPKE HA OTKPHITOM BO311Y-
X€ WIM C XOpOWIEH BEHTWISUHUEH MOMENIEHUs. DIEKTPOAbl MPUMEHSIOTCA IS
CBapKH YIJIEPOJUCTHIX CTAJIEl HA MOCTOSIHHOM M Ha IEPEMEHHOM TOKE.

2. Pymunoeoe noxkpvimue Ha OCHOBe MuHepaina pyTtwia TiO,, ycloBHOE
o0o3HayeHue “P”.

Tunu4yHbIA NpeACTaBUTEND - ANEKTPOaAbl Mapku MP-3. OnHako pyTui 10po-
rol u ne@uIuUTHBIN MuHEpan. B mocnenHee BpeMs M3roTaBIMBAIOTCS AJIEKTPOJIbI
mapku AHO-6 u np. Ha ocHOBe miabMeHuTa (B HeM MeHble T10,). JlocTOMHCTBO
PYTHJIOBBIX 3JEKTPOJOB: CaMasi BBICOKAsk TEXHOJIOTUYHOCTh. DTO 3HAYMT, YTO OHU
o0ecrneunBaroT CaMyl0 BBICOKYIO MPOM3BOAUTENBHOCTh MPU CBAPKE U KPACHBBIM
moB. Herokcnunsl. [IpuMeHAOTCS U1 CBapKHU YIVIEPOJMCTBIX CTAJIIEN HA IMOCTO-
SHHOM U [TIEPEMEHHOM TOKE.

3. OcHosénoe nokpvimue, ycioBHoe o0o3Hauenue “b”.

Coctout u3 mpamopa CaCO; u maBukoBoro mmarta CaF,. ['maBHas 3ammura
- razoBas. Bo Bpems cBapku npu paznoxeHnn CaCO; BbIIEIAETCS MHOTO Ta30B
CO u CO,. llInakosag 3ammta coctout u3 CaF u CaO. KuciabIx OKHCIOB HET.

Tunnunbld npeacTaBuTenb - dneKkTponabl Mapku YOHMHM-13. Hepocrartok
AJIIEKTPOAOB C STUM MOKPBITUEM - BBICOKAsh YyBCTBUTEIBHOCTh K 3arpsI3HEHUSIM Ha
CBApUBAEMBIX MOBEPXHOCTAX. TpeOyroT THIATENbHOW 3a4YUCTKU CBapUBAEMbIX
KpoMoK. Kpome Toro, cBapka BO3MOHa TOJIBKO HA IOCTOSTHHOM TOKE.
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JIOCTOMHCTBA - HE3aMEHUMBI IIPHA CBAPKE BCEX JIETUPOBAHHBIX cTaneu. [lpu-
MEHSIOTCS JJI1 CBapKU 0CO00 OTBETCTBEHHBIX KOHCTPYKIUH.

4. Illennwno3noe nokpvimue, ycioBHoe ooo3Hauenue “11”.

ITocTpoeHo Ha OpraHMYecKOW OCHOBE. BpIAenser MHOro 3aluTHOrO Tasa,
MO3TOMY XOPOIIO 00€CTeUnBAET MOTOJIOYHYIO CBAPKY. THUIHMYHBIN MPECTaBUTEIh
- aniekTpoAbl Mapku OMA-2. TIpuMeHsI0TCS B OCHOBHOM JIJIsl CBAPKH TOHKOJIUCTO-
BBbIX CTaJieil HAa TOCTOSIHHOM U IEPEMEHHOM TOKE.

DJIEKTPOJIbl ¢ TAKUM MOKPBHITUEM UMEIOT OTPAaHUUYCHHOE MPUMEHEHHUE U3-3a
MOSIBJICHUSI CBAPKH B YIJIEKUCIIOM Trase.

[lo MexaHMYECKUM CBOWMCTBAaM 3JIEKTPOJBI PA3JIEISAIOTCS HA TPU ePYHNbl NO
HA3HAYeHUIO:

1. Dnextponsl dasa ceapxu y2iepooucmvix KOHCMPYKUUOHHBIX cHiajieil
234, 342, 242A, 246, D46A u T. 1., tae “O” - AAEKTPOJI, a YUCIO - MPOYHOCTh
HAIIABICHHOTO METAILIA B KI'C/MM .

2. DIIEKTPObI 014 ceapKu menaoycmouyusvtx cmaeii: M, XM u ap.

3. DIEKTPOJIbl 01 CeéapKu 6blCOKOIe2Uposanuvlx cmaieii IA-3M6 (ay-
cTeHuTHOro Tumna), 9P-13 (dbepputHoro tuna), SH-50X11-55, SHI-62 (3nekTpo-
Ibl 1751 HamlaBku, rae “H” - HanjaaBOYHBIN, YKCIIO B KOHIE MapKd - TBEPAOCTb
HRC).

5.3.3. TexHo/10rusl ¥ TEXHMKA PYYHOH TYrOBOil CBAPKHU

TexXHONOTHUs CBAPKHU OTPAKAETCS B TEXHOJIOTHUYECKOW KapTe U MIPEICTABISAECT
co00i omucaHue MOCJIEI0BATEIBLHO BBITIOIHAEMBIX OINEpalNii CBapKU y3JIOB KOH-
CTpYKUHHU. TE€XHOJIOTUYECKAs: KapTa BKJIKOYAET JAaHHBIE O CBOMCTBAX CBApUBAEMO-
ro MeTajia, BUja o00pya0BaHHUs, CBAPOUHBIE MAaTEPUAIIBI, PEKUM CBAPKH, TEXHUKY
CBapKH, KOHTPOJIb KAaYECTBA.

Peoicum pyunoit 0yz2o60ii ceéapku BKIIOYACT CIEAYIONINE TapaMETPHI.

K ocHOBHBIM mapamMeTpaM pekruMa CBApKU OTHOCSITCS JUAMETP 3JEKTPoAa U
cuja TOKa. DTH TapaMeTphbl JOJDKHBI OBITH 3aJlaHbl CBApIIUKY. /Juamemp siek-
mpooa BBIOUPAETCS B 3aBUCMMOCTH OT TOJIIIMHBI CBAPUBAEMBIX JIUCTOB 1O (op-
MyJIe

d=S/2+1 (mm)

HJIn 110 Ta6J'H/II_[aM 13 CIIpaBOYHHUKA:

TonmuHa cBapUBAEMBIX

JINCTOB, MM 1-2 3 4-5 > 6
JnameTp anekrpona,

MM 1,5-2,5 3 3-4 4-6

Cseapounbiii mok OMNpeNesIeTcss Mo JAHAMETPy JJIEKTpoja 1o Gdopmyre:
I = K-d, rae K - koapdunuent, ans manoyraepoauctoi cranu K=40-50, nms BbI-
cokosierupoBanHoi cranu K=25-40, unu BeiOMpaercs no tadiuiam:
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[uamerp
3JIEKTPO/AA, MM 3 4 5
Cwua Toka, A 110-120 150-160 150-200

KpoMe 0CHOBHBIX MapaMeTpoB peKrMMa, CYHIECTBYIOT JIOMOJHUTENbHbIEC Ma-
paMeTphl, KOTOPbIE CBApIIMK BBIOMpAET caM. DTO AJMHA 1yTH L U cKopocTh cBap-
KU V. Jnuna oyeu onpenaensercs no Gopmyie:

L=d/2+1 (Mm),
rae d - nTmaMeTp IIeKTpoIa.

VYBenuueHue JIMHBL IYTH MPUBOAUT K YBEJIMUYEHUIO HANIPSDKEHUS, TTPU ATOM
YBEJIIMYUBACTCS IIMPUHA 111Ba U YMEHBIIACTCS TITyOHHA MPOTLIABICHHUS.

[Ipu yBenuueHnr CKOPOCTH CBAPKU YMEHBIIACTCS TITyOUHA MPOIUIABICHHUS.

Crkopocmb céapku Vg = Oyleg / (3600-y-Fy),
rae oy - Ko3hPuIUeHT HaliaBKu, r/A-4ac, onpenenseTcss KOJUu4eCTBOM HarljiaB-
neHHoro metamia Gy 3a yac rpu cuie Toka B 1 ammnep: a, = G, / (I-t);

Y - IUIOTHOCTb HAIJIaBJIEHHOTO MeTaJlja, r/eM’;

F,, - ILIOMIa/1b ONEPEYHOrO CCUCHHS IIBa, CM .

Texnuka ceapku BKIIOYACT IBIKEHUS dJekTponaa (1 - B 30HY cBapku, 2 -
BJIOJIb I11BA, 3 - KoJIeOaHMs TOIEepEK IIBa) M HAKJIOH djIeKTpoja a (puc. 5.13, a).

"=l
-4
k3

I I IT
a) &)

Puc. 5.13. Cxema ABM>KEHUH 3JIEKTPOJIa

W3MmeHsis HAaKIIOH 3JIEKTPOAa, CBAPLIMK MOXKET PEryjaupoBaTh MIyOUHY Mpo-
IUIaBJIEHUSl MeTajla, CIOCOOCTBOBATH JyulieMy (hOPMHPOBAHUIO BaJMKa LIBA U
BJIUSITh HA CKOPOCTh OXJIAK/ICHUS BAHHBI.

VY3Kkuii BaJIUK HAKJIAJbIBAETCsl 0€3 MOMEepPEeYHBIX KOJIeOaHUW AJIEKTPOaa MpHU
poBape KOPHs IIBa M CBApKE TOHKOJIMCTOBBIX cTajieil. Bo Bcex npyrux ciydasx
OPUMEHSIIOT BJIMKH, YIIUPEHHBIE C TOMOLIBIO IONIEPEUYHBIX KOJIEOaHU 31eKTpoa
(Toukm 1-2-3, puc. 5. 13, 0).

B Toukax 1, 2, 3 ckOpoCTh HepeMELIECHUs 3JIEKTPOJa YMEHBIIAETCS, YTO
CrocoOCTBYET MPOTrPEBAHUIO KPOMOK.

Ha puc. 5.14, a moka3aHbl BapuaHThl ABMKEHUS dJEKTPOJAA IS MPOrpeBa-
HUS 00euX KPOMOK CBApUBAEMBIX JIMCTOB MOBBIIIEHHOW TOJIINHBI, HA puc. 5.14, 6
- ABWKEHUS I IPOTPEBAHUS OJHON KPOMKH IPU CBApKE JIMCTOB Pa3HOM TOJIIU-
Hbl. J[J11 60JIee MHTEHCUBHOTO MPOTrPEBaHUs CEPE/IMHBI 1IBA 3JIEKTPOJ] IepeMela-
10T 110 CXE€MaM, JJaHHBIM Ha puc. 5.14, B.
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a) &) e)
Puc. 5.14. Ocobple cnyyan ABHMIKEHUS IEKTPOIA

5.3.4. TeXHUKO0-IKOHOMHYECKOe 000CHOBaHUE PYYHOM AyroBOil CBapKH

IIpeumymiecrna:

1. YHuBepcanbHOCTh cioco0a, T. €. MOKHO CBAPUBATh BCE METAJUIbI, JIFOObIE
KOHCTPYKIMHU BO BCEX IPOCTPAHCTBEHHBIX IMOJIOKECHUAX.

2. bonbuias onepaTMBHOCTH CrOCO0a MO3BOJISIET MPOU3BOAUTH CBAPKY BO
MHOTHUX CUTyallusiX (IIpHU aBapusix, IPU PEMOHTE B MOJIEBBIX YCIOBUSX U T. II.).

3. IIpocToTa nporecca 1 000pyAOBaHUS.

4. Bo3MOXHOCTb ITOJyYEHHUSI BBICOKOKAYE€CTBEHHBIX COCAMHEHUM.

Hepnocrarku:

1. KauecTBo 11Ba 3aBUCUT TJIABHBIM 00Pa30M OT KBATH(PUKALIMHU CBAPILHKA.

2. Tspkenple yCaOBHsI BBIIOJHEHUS! CBApKH (B YCIIOBUSX CKBO3HSKOB H3-32
CWJIbHOW BEHTWISILIMU WM 110J] OTKPHITOM HEOOM B 3UMHHUX YCIIOBUSAX).

3. Huskast npon3BOAUTEIBHOCTD.

IIpumenenue:

1. Pyunoit nyroBoii cBapkoii BoinosHseTcs 6osee 50 % Bcex CBapHBIX KOH-
CTPYKIIHi1 (110 BeCy).

2. Cnoco0 mpuMEHSETCsl BO BCEX OTPACIAX MPOMBIIUIEHHOCTH (B pa3HbIX
OTpaciigX MalIMHOCTPOEHUS, IIPU MPOKJIAJKE ra3o- U He()TenPOBOOB, B Ipak/laH-
CKOM Y IPOMBILIUIEHHOM CTPOUTENBCTBE U T. 11.).

3. Py4HOU AyroBoW CBapKOWl CBApUBAIOT BCE MaJOYIJIEPOJIUCTBIE U HU3KO-
JerupoBaHHble cTanu. [Ipu cBapke cTaneil ¢ MOBBIIIEHHBIM COAEPKAHUEM YTIIEPO-
Jla WK JIETUPYIOLIUX 3JIEMEHTOB TpeOyeTcs 3a4acTylo MpeaBapUTEeIbHbIN, COMYT-
CTBYIOIIMI W TMOCHEAYIOIUNA MOJOTPEB MJsl MPEJOTBPAILICHUS 3aKAJIOYHBIX Tpe-
IUH.

5.4. ABTOMaTH4YecKasi AyroBas CBapKa mojx (Jirocom

[Ipn agmomamuueckoii dyz060ii ceéapke noo ¢harocom Bce CBapOUYHBIE Olle-
pauuy BMECTO CBapllMKa BBIIIOJHSAET aBTOMAT: 3aXKMIAHHE AYTM U MOANEPKKY
CTaOMJIBHOTO €€ TOPEHUs, 3allUTy CBAPOYHOM BAaHHBI OT BPEIHOIO BIMSHUS BO3-
nyxa, IoJlady CBapOYHOM MPOBOJIOKH U (Iroca B 30HY CBapKH, EPEIBUKEHUE Y-
I'Yl BAOJb 1IBa, 3aBapKy KpaTepa Mo OKOHYaHUU CBAPKH.
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Cxema mporiecca aBTOMAaTHUYECKOM cCBapku moja (IIOCOM MIpHUBEIECHAa Ha
puc. 5.15.

DJIEKTPO/IHAs MPOBOJIOKA 3 U3 KACCEThI CIEIUAIBHBIM MEXaHU3MOM C POJIU-
KaMH 2 TI0JIaeTcsl B 30HY CBAPKH CO CKOPOCThIO TutaBieHus. Jlyra 10 ropur mexmay
KOHIIOM 3JIEKTpoJa U m3fenueM § moj cioeM ¢uiroca S, KOTOPBIN MOJaeTcs U3
oyukepa. [lo meiictBuem Teruta nyru ¢iroc muaBurcs. B pesynpTaTe Haa cBapou-
HOM BaHHOUM 9 00pa3zyeTrcs cioil momykuakoro ¢uiroca 4, Mo 3alUTOl KOTOPOTO
roputT nyra. Ilo Mepe mepemenieHusi Oyrd B HaNpaBJICHUH CBApKU 00paszyercs
CBapHOM MIOB 7, MOKPBITHII HUIAKOBOM KOPKOM 6. OCTaTKu HEpaCIJIaBUBILETOCS
¢aroca MHEBMATUYECKUM YCTPOMCTBOM OTCAChIBAIOTCS, MOJAI0TCSI 0OpaTHO B OyH-
Kep /i ¢uiroca ¥ CHOBa UCTIONB3YIOTCS. CBapOYHBIN MCTOYHUK MUTAHUS TOIKITIO-
YaroT K U3JEIUI0 U TOKOMOJABOASAIIEMY KOHTAKTY 1, O KOTOPOMY CKOJIB3UT 3JI€K-
TPOJIHAsI POBOJIOKA.

Mexanusy- =[]

posanHan
hodava l + @/2

v, 3 MexaHu3UposaHHoe
1 | nepemeLyerLe

Puc. 5.15. Cxema nporiecca aBTOMaTHIECKON JyTOBOW CBAPKHU MO (PIIFOCOM

@1r0C BBITIOJHSET T€ K€ (PYHKIUHU, YTO U 3JIEKTPOJHOE MOKPHITUE MPU PyU-
HOM cBapke, o0OecrieurBasi CTaOMIN3ALNIO JYTH, 3allUTy MeTallja, PACKUCIECHUE U
JIETUPOBAHUE BAHHBI.

ABTOMaTHYECKYIO CBapKy BBIMOJHAIOT JUOO CaMOXOJIHBIMH CBapOYHBIMU
aBTOMaTaMu (TpakTopamu), JHUOO HEMOJBUKHBIMUA CBAPOYHBIMU T'OJIOBKaAMHU, MO
KOTOPBIMH [TEPEMEIAETCS U3IEIINE.

Ceapky crainieit moa (Jr0CcOM BEIyT C UCHOJIB30BAHUEM DJIEKTPOIHON MPO-
BOJIOKUA nuameTpoMm 1-6 MM mpu cuie toka 150-2000 A. Hampsbxkenue Ha ayre
22-55 B. Ckopoctb cBapku 30-50 m/gac, HO WHOTJAa MOXKET jaocturatb u 120
m/4ac.

Ceapounsiii ¢roc IPECTaBISIET COOOM ChIMyUYU HEMETATUYECKUN MaTe-
pHual, MOJIyYeHHBIN IUlaBlieHueM WM rpanyssueil. Ilo cmocoOy u3roToBieHus
pa3InMyaloT IUIABJICHbIE M HEIUJIaBJeHble (KepaMHUUYECKHUE, MOJyYeHHBbIE METOJI0M
TPaHYJISAIUN) (ITIOCHL.

Ilnaenenwvie ¢pnrocel NPUroTaBIMBAIOT IUIABJIEHUEM B 3JIEKTPONEYAX U3 HC-
XOJIHBIX KOMIIOHEHTOB: MaprasieBas pyaa (MnO), kBapuesbiii necok (SiO;) u
maBukoBblid mmar (CaF,). [Ipumepom Takux (IrOCOB MOTYT CIIY)KUTh KHCIIBIE
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dmrocer OCLI-45 u AH-348. O1tu Garockl IpUMEHSIOTCS 111 CBApKU HU3KOYTJIEPO-
JUCTBIX U MaJOJIErMPOBAHHBIX cTanei. I CBapKU BBICOKOJETMPOBAHHBIX CTAJIEH
npumenstoTcs durockl Trma AH-20 u AH-26 na ocHoBe CaO, CaF,, Al,Os.
Hennagnenvie (kepamuuecxkue) harocvt N3roTaBIMBaAIOTCI U3 TEX K€ KOM-
IIOHEHTOB, YTO U 3JIEKTPOJHOE MOKpPbITUE. B oTIMYMe OT IU1aBIeHHBIX, OHU 00J1a-
JAI0T BBICOKOW METAJLTypru4ecKOd aKTUBHOCTBIO, HO UMEIOT HU3KYIO0 ITPOYHOCTH
IpU TPAaHCIIOPTUPOBKE U OOATCA BiIaru (TMUTPOCKOIIUYHBI).
JU1si aBTOMaTUYECKOM CBapKW MPUMEHSIOT JBa BUJA aBTOMAaTOB, OTIMYAO-
LIMXCsI IPUHIMIIOM PEryJIUPOBaHUs PEKUMa TOPEHUS JyTH:
aBTOMATBbl € HOCHMOAHHOU CKOPOCHIbIO NOOAYU NPOGOJIOKU VICTIONIB3YIOT
NPOLIECC CaMOPETYJIMPOBaHUs JIUHbI U HanpspkeHus ayru (tuna TC-17P, TC-IIM-Y,
YT-1250-3);
aBTOMATBl C pecyiupyemoil CKOpoCmblo0 nooauu npoeooKu BO BPEMS
CBapKH, CKOPOCTh 3aBUCHUT OT U3MEeHEeHUI HanpspkeHus ayru (AJC-1000-2).
JUIsL 1OJIyaBTOMAaTUYECKOW CBAapKH IPEIHA3HAYEHBI ITOJIyaBTOMAThl THUIIA
[TI1-54-Y u np.

5.4.1. TeXxHUKO-)KOHOMHYECKOE 000CHOBAHHE

IIpenmyiecrsa:

1. ABTomMaTHueckas cBapka moj GprocoM Ipou3BoAUTENIbHEE PyuHOil B 10 1
OoJee pa3 3a cUeT MPUMEHEHUS OOJILIIMX CBAPOUYHBIX TOKOB (10 2000 A) u Henpe-
PBIBHOCTH MpOLIECCa CBAPKHU.

2. JlanHbIil crioco® oOecrnieunBaet Oosee YPPEKTUBHOE HUCIIONHL30BAHKUE TEILIa
nyru: KIT/I nocturaer 90 %, a npu py4uHOi IyroBoi cBapke cocTtasisieT nopsaka 40 %.

3. Bonpuime TOKM UM OTCYTCTBUE pa30OpbI3rUBaHUsl METajlla MO3BOJISIOT CBa-
pUBaTh 3aTOTOBKH OOJBINON TOMMHUHGI (10 20 MM 3a OJIMH MPOXOJ 0€3 pa3aeiKu
KPOMOK).

HenpocraTkm:

1. ABToMaTHueckas cBapka BO3MOXHA TOJIbKO B HUKHEM IOJI0KEHUU.

2. OrpaHHU4€HO TPUMEHEHHUE CBAPKHU: TOJIBKO JJIS1 MIPSAMOJIMHEWHBIX IIBOB U
IIIBOB HEOOJIBIIION KPUBU3HBI.

3. Ilpu cBapke oA (JirocCOM HEBO3MOKHO HAOJIOJATh 3a MPOLIECCOM U KOH-
TPOJIMPOBATH €TO.

IIpumenenue.

ITon ¢arocom cBapuBarT Bce Hu3koyriaepoaucteie cranu (Crl, C12, C13,
10, 15, 25), HU3KOJETUPOBAHHBIE U BBICOKOJIETMPOBAHHBIC CTaM, ME/b, TUTAH U
HX CILIaBbl, aJJIOMUHHUEBBIC CILIaBhI TUIIa AMTI6.

ABTOMAaTHUYECKYIO CBapKy 1Moja (IFOCOM MPUMEHSIOT B CEPUHHOM U MaCCO-
BOM IPOM3BOJICTBE MPSIMOJMHEHHBIX W KOJBIEBBIX IIBOB Ha METAJIJIE TOIIIMHOMN
2-100 MM. ABTOMATHMYECKYIO CBapKy MHPUMEHSIIOT MPU H3TOTOBJICHHM IMMapOBBIX
KOTJIOB, PE3EPBYapOB JJIsI XpaHEHUS Ta30B U KUAKOCTEH, KOPIYCOB CYJIOB, J10-
MEHHBIX TeUeii, MOCTOBBIX OAJIOK, CBAPHBIX TPYO U T. TI.
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5.5. DueKkTpouLIIaKOBasi CBapKa

Anexkmpowinaxosasn ceapka NPEJCTABISAET cOOOW OJMH U3 CIIOCOOOB CcBap-
KH IJIaBJIECHUEM, B KOTOPOM TEIUI0TA, HEOOXOAMMAasl 1JIsl PacIUIaBICHUs] OCHOBHOTO
U 3JIEKTPOJHOTO METaljia, BbIIEIAETCS B paciuiaBIeHHOM (¢uitoce (IJIaKoBOM BaH-
HE) MPU NPOXOKJIECHUH YEePEe3 HETO 3IEKTPUUYECKOTO TOKA. DTy CBApKy, B OTIUYHE
OT CBapKu NoJ (IFOCOM, BBINOJIHSIOT NPU BEPTUKAIBHOM PAaCIIOIOKEHUH 3aroTo-
BOK (WJIM HaKJIOHHOM pacIOJIOKEHUU MMOJA yriaoM 45°) ¢ 3a30poM MEXIy HUMHU
20-30 MM ¥ ¢ IPUHYIUTEIBHBIM (POPMUPOBAHUEM CBAPHOTO IIIBA.

Cxema JDIIC nokazana Ha puc. 5.16. IcToUHMK nepeMEHHOro Toka 7 Moj-
KJIFOUEH K CBAPOYHOMY AJIEKTPOIy 4 M K CBapUBAaEMbIM 3aroToBKam 1. DieKTpon
NOTPYXEH B pacIlIaBICHHbIN (Iroc (LUIaKOBYIO BaHHY) 3, 00JIa1at0IIUl 3JIEKTPO-
IPOBOJIUMOCTBIO.

Puc. 5.16. Cxema nporiecca 3JIeKTpOLUTAKOBOM CBAPKH

[TepBonauanbHo npouecc JIIC npoTekaeT Tak xe, Kak U IpH TyroBOil aB-
TOMaTU4eCKOM cBapke moj durocom. [Iporecc cBapku HaYMHAETCS C 3aKUTAHUS
MOIITHOW 3JIEKTPUYECKON yTu (OJHOM WM HECKOJBKUX) TOJA clioeM (iroca Ha
noaknaake. [Tocne oOpazoBaHus BaHHBI U3 KUAKOTO IJIAKa, KOTOPasi CTAHOBUTCS
IIEKTPOIPOBOJSIIEH, TPOLIECC TYTOBOM CBAPKH MEPEXOINUT B AIIEKTPOLIAKOBBIH.
['opeHne nyru mpekpamaercs, U IJIaBJIECHUE JIEKTPOIa MPOUCXOAUT 3a CUET TEll-
Ja, BBIACIISIIOLIErOCsl, HAa OCHOBaHWU 3akoHa J[koyns-JleHua, mpu npoxoxKaAeHUU
ANEKTPUYECKOTO TOKa 4Yepe3 X uAkui mnuiak. OOpasyercss cBapouHas BaHHA 2.
[[InakoBast 1 cBapO4Hasi BAHHBI YJEPKUBAKOTCS OT BBITEKAHUS TUIOTHO MPUKATHI-
MU, OXJIQXKJTAaEMbIMU BOJIOW MOJI3yHAMU 5, KOTOPBIE O Mepe 00pa30BaHUs CBAPHO-
ro mBa 6 nmepemMeniarTcs BBEpPX.

[To Tumy mpuMEHsIEMOTo 3JIEKTPOAa Pa3IUYa0T CBAPKY AJIEKTPOIHOM MpO-
BOJIOKOM, MJIACTUHYATHIM 3JIEKTPOJIOM U MJIABSIIIUMCS MYHIIITYKOM.

5.5.1. CBapka 3J1eKTPOAHOM MPOBOJIOKOM

Ota cBapka sBisieTcss oCHOBHBIM MeTooM JIIC npsiMONMHENHBIX U KPYTO-
BBIX IIIBOB Ha MeTayute TOMIIUHOM 10 600 MM. 3arotoBku ToamuHOu 0 150 MM
MOHO CBapuUBaTh OJHUM 3JIEKTPOIOM, COBEPIIAIOIIUM IONEPEUHbIC KOJICOaHUs
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JUISL PAaBHOMEPHOTO Pa3orpeBa MIJIAKOBOW BaHHBI MO BCEW TOMIIUHE. MeTai Tog-
uHou 6osee 150 MM cBapuBalOT Tpemsi, a HHOTAA U OOJIBIIMM YHUCIOM MPOBOJIOK.

JUIst cBapKu MPUMEHSIIOT MPOBOJIOKY AHamMeTpoM 2-3 MM. CBapOuYHBI TOK
coctapisier 750-1000 A. B xadecTBe MCTOUHMKOB MUTAHUSA MPUMEHAIOT CBApOU-
Heie TpancGopmaTopsl 11t DUIC ¢ xecTKoii BHEITHEN XapaKTePUCTHKOM.

5.5.2. CBapka mJIaCTHHYATBIM 3JIEKTPOAOM

OTUM METOJIOM CBapHBAIOT MPSMOJIMHEIHBIE BBl ATMHON He Oosee 1,5 M.
TonmuHa MIaCTUHYATOTO 3JEKTPOJa cOocTaBiseT 1/3 mmMpuHBI 3a30pa, a IJIMHA B
3,5 pa3a Ooubliie ATUHBI MBa. BO BpeMsi CBapKH 3JEKTPO] OMYCKASTCs B IIJIAKO-
BYIO BaHHY CTCIIHATBHBIM MEXaHU3MOM. [[peuMyIiecTBoM 3TOT0 METO/Ia SBISICTCS
IPOCTOTAa MPUMEHSIEMOW ammapaTypbl W TOBBIIIEHHAS YCTOWYMBOCTH TIpoIecca
cBapku. K HegocTtatkam cieayeT OTHECTH HEOOXOJAMMOCTh MOIIHBIX HCTOYHUKOB
nutanug (cuna Toka 1500-2000 A).

5.5.3. Cpapka miaBsammMcsi MyHAIITYKOM

OTUM METOJIOM CBapUBAIOT 3aroTOBKU OoJbION ToMIMHbL (0onee 500 MMm) u
COEMIMHSIOT AeTau CIOoKHOU (Gopmbl. [InaBsimiics MyHIIITYK MPEICTaBIsIET cOOOM
IUIACTUHYATBIN 3JIEKTPo ¢ POPMOM U pazMepaMu CBApUBAEMOT0 COCIUHEHHUS.

[TnacTuHa (TUIaBSIIMIICS MYHAIITYK) UMEET KaHall IS MOJa4H dJIEKTPOTHOM
IIPOBOJIOKU B 30HY CBapKh. MyHJIITYK pacIUIaBiIsSIeTCs] B MPOLIECCE CBAPKH, a He-
MPEPHIBHO TMOJAIOIASACS TTPOBOJIOKA CIYKUT MPUCATIOYHBIM METAILIOM Jyisi oOpa-
30BaHMs 1Ba. OcOOEHHO Iesiecoo0pa3eH IUIaBALIMNCAS MYHIIITYK JJisi CBapKH
KPUBOJIMHEWHBIX IIBOB MIEPEMEHHOT0 CEUEHUs, T. K. OH 00ECIeUrBaET paBHOMEP-
HOE pacrpeeieHle NPUCcai0YHOro MeTalia o CEYCHHUIO.

5.5.4. O6opynoBaHue AJ JIeKTPOLLIAKOBOM CBaAPKH

Jnsa OIIC npumensitorcst aBTomatbl A-820 u A433P nns cBapku BepTH-
KaJIbHBIX IIBOB. B 3TOM ciydyae mojiaya CBapOYHOW MPOBOJIOKM B 30HY CBapKH,
MOJJICPY)KAHUE HY)KHOTO PEXKMMA CBAPKU, BEPTUKAIBHOE MEPEMEIICHUE MOJI3YHOB
Y T. JI. BBITIOJIHSIETCS] aBTOMATUYECKH.

ABToMatr AS535 mpeaHa3zHaueH IS CBAPKU MPSIMOJUHEHHBIX M KOJBLEBBIX
IIBOB CTBIKOBBIX, YIJIOBBIX U TaBPOBBIX coequHEHUU. CBapka BEAETCS IIEKTPOA-
HOU MPOBOJIOKOM WM IIJJaCTHHAMHU. /{11 CBapKU B MOHTAQXXHBIX YCIIOBUSIX U TPYA-
HOJOCTYIHBIX MECTax MpuMeHseTcsl mojiyaBToMat A671P (1151 3aroTOBOK TOJIIH-
HOM OT 16-50 MM, pacnosOKeHHBIX BEPTUKAJIBHO WU MO yTioM 45°).

5.5.5. TeXHUKO-)KOHOMHYECKOEe 000CHOBaHME

IIpeumyuiecrsa:

1. DIIC umeeT mpoU3BOIUTENIBHOCTH B 5-15 pa3 Bblllle IO CPAaBHEHUIO C aB-
TOMATUYECKOM CcBapkoil moja (IrocoM, T. K. TO3BOJISIET CBAPUBATH 33 OJUH MPOXOJ]
MeTasuIbl JIT0O00W TOJIIMHBI ¢ IpUMeHeHHueM B 1,5-2 paza Oosbieil BETMYUHBI TO-
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ka. [Ipu 3TOM "em OobIlle TONIMHA CBAPUBAEMBIX 3arOTOBOK, TEM BBIIIE YKOHO-
muueckuii dpdext DIIC.

2. DHIC yMeHbIIaeT pacxoj] CBApOYHON MPOBOJIOKH, T. K. CBapKa BEAETCS
0e3 pa3esKu CBApPUBAEMbBIX KPOMOK.

3. OGecrieunBaeTcs MOJyUYCHUE MeTalla mBa 0ojee BRICOKOTO KadecTBa 3a
CYET XOpOIIETO yAaJIeHUs] BPEHBIX IPUMECEN U Ta30B U3 MeTaiia. DTO OOBSICHS-
€TCSl 3HAUUTEILHBIM BPEMEHEM HAaXOXJICHHUS METajula IBa B PACIUIaBICHHOM CO-
CTOSIHUH, a TaK)Ke HaIlpaBJICHUEM CBAapKU CHU3Y BBepX (IIPU 3TOM BCE MPUMECH
OTTECHSIOTCS Ha MOBEPXHOCTH MIJJTAKOBOW BaHHBI) M OTCYTCTBUEM JTYyTH.

HenpocraTrkm:

1. Habmronaercst meperpeB MeTalia Ba U OKOJIOIIOBHON 30HBI, YTO MPUBO-
TUT K POCTY 3epHa; TpedyeTcs TepMudeckas o0padboTka.

2. [Inoxas cMeHseMOCTh (Iroca B MPOIIECCe CBAPKH; TPeOyeT mnepuoanye-
CKOT'0 OTCacChIBaHMS IIUIAKOBOM BaHHBI M 100aBKU (iroca.

IIpumenenue:

1. OTuM crocoboM MOKHO CBapuUBaTh 3a OJIMH MPOXOJ 0€3 pa3ienKku Kpo-
MOK BEPTUKAJIBHO WJIM MOJ YyIiaoM 45° yCTaHOBJIICHHBIE 3arOTOBKH TOMIHUHON 50-
2000 MM u3 mr000# cTanmu, MeOu, aTIOMUHMS, TUTaHA U UX CIIABOB.

2. DIIC ocobGeHHO BHITOJHO MPUMEHSTH B TSKEJIOM M TPAHCIIOPTHOM Ma-
IMMTHOCTPOSHUH 11 U3TOTOBJICHUS KOMOMHUPOBAHHBIX CBAPHO-TUTHIX U CBAPHO-
KOBAaHBIX KOHCTPYKIIUN: CTAHUHBI U JIETAIH CJIOKHBIX MPECCOB, KPYMHBIX CTAHKOB,
MIPOKATHBIX CTAaHOB, KOJEHYATBIX BAJOB CYJIOBBIX IBUTATEICH, POTOPHI M BaJIbI
TUAPOTYPOUH, 3JIEMEHTHI KOTJIOB BBICOKOTO JIaBJICHUS U T. TI.

5.6. /IlyroBasi cBapka B 3alIMTHBIX ra3ax

CymHoCTh mponecca 3akiIf04aceTcsl B TOM, 4TO B 30HY JACHCTBUS CBAPOYHOMU
YT TOJAETCSI HEMPEPBIBHO C IOMOUIBIO CHELUHAIBbHON CBAPOYHOM TOPENIKU 3a-
HIUTHBIN Ta3. JTa JoKajbHas (MecTHas) 3amuTta (puc. 5.17) oT BpeaHOro BO3/CH-
CTBH BO3/lyXa CO3JA€TCs MOTOKOM Ta3a 1, KOTOpBIM UCTEKAaeT U3 CoIuIa 2, pacio-
JI0’KEHHOTO KOHIIEHTPUYECKU OTHOCHUTENIBHO CBAapOYHOro 3jekrpona 3. Jlyra ro-
PUT MEXY IEKTPOAOM U U3JeIUeM 5, 00paszysi CBapOYHYIO BaHHY 4.

Puc. 5.17. Cxema nyroBoii cBapku
B aTMocdepe 3alIUTHOTO ra3a

KOMMAEKT 3JIEKTPOHHbIX
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[Ipy 3TOM HCHOJB3YIOT KEPAMHUYECKOE WJIM MEJHOE OXJIAXIAAEMOE BOIOU
COILIIO.

3alMTHON CPEeAON CITyKaT ra3bl:

1) NuepTHBIE OJTHOATOMHBIE - APTOH, TEIUH.

2) HeiitpanbHble 1ByXaTOMHBIE - a30T, BOJIOPO/I.

3) AKTUBHBIE - YTJICKUCIIBIN Ta3.

B cBsi3u ¢ T€M, UTO renuii B IECATH pa3 JIeTye aproHa, pacxoJ €ro npu cBap-
ke Ha 30-40 % Oonplie, yeM pacxoj aproHa, U 3TO CBOMCTBO OIpaHUYUBAET MPHU-
MeHeHue renusa. CpaBHUTEIbHO OTPAaHUYEHHOE MPUMEHEHHE HaXOJIUT U aTOMHO-
BOJIOPOJIHAsT CBAapKa M3-3a BBHICOKOTO HAMPSKEHUsI XOJOCTOr0 X0Ja, KOTOpoe JUIs
oOJeryeHus 3aXKUranust 1yru A0HKHO cocTaBisaTh 250-300 B. [Ipu sTom pabouee
Hanpspkerue 30-120 B, cBapounsiii Tok HeOombioi (10-70 A). Takum o6pazom,
CYILLECTBYET OMAaCHOCTh MOPAKEHUS CBAPIIMKA TOKOM XOJIOCTOTO XOJla BHICOKOIO
HaTPSKEHUSL.

HaunOomnbliee npuMeHeHUE HAILIM aproHOYroBas CBapka M CBapKa B Cpejie
YTJIIEKHUCIIOTO ra3a.

5.6.1. Apronoayrosasi cBapka

AproHoAyroBy CBapKy MOXXHO BBITIOJHATH TUIABAIIUMUCS U HETUIaBAIIH-
MHUCS 3eKTpogaMu. 1o cTeneHn aBTOMaTU3aly CBapKa HETUIABAIIUMCS JIEKTPO-
JIOM MOXET OBITh PYYHOU M aBTOMATHMYECKOW € Mojayed uiau 0e3 mojayu J0mnoJ-
HUTEJIBHOTO MIPUCAJI0YHOTO MaTepHaia, a CBapKa IUIABSALIMMCS 3JIEKTPOAOM - MO-
JyaBTOMAaTUYECKOU WJIM aBTOMATUYECKOM.

B kadecTBe HeraBsIerocs 3MeKTpoaa UCOIb3YIOT BOJIb()PaMOBbIE IPYTKH
nuamerpom 1-8 mm. (Bombdpam umeet temnepatypy miasienus 3600 °C.) bob-
el CTOMKOCThIO 001anaoT BosibppamoBbie npyTku BT15, BT20 ¢ no6askoit 1,5-
2,0 % nByokwucu Topus. Topuit cmocoOCTBYET JErKOMY 3aKUTaHUIO IYTH U €€ CTa-
OWJILHOMY TOPEHHUI0, HO 00JIaJJaeT HEKOTOPOU PaIuOaKTUBHOCTHIO. B 3TOM OTHO-
[ICHUU TPEANOUTUTENbHEE BOJIb(PpaMoBbIe MPYTKU € T0OaBKaMu OKOJo 2 % OK-
cujia JIJaHTaHa WK OKCHUJa UTTpHUA. Pacxoj BoJbPpaMoOBOro 3ieKTpoaa MPUMEPHO
0,5 rva 1 metp mBa npu cuie Toka 300 A.

3anuTHBINA Ta3 apeod SIBISETCS MHEPTHBIM ra3om, Oe3 I[BeTa, 0e3 3amaxa,
TsDKEJIee BO3IyXa (3T0 TpeOyeT BBITSKHOW HUKHEH BEHTWISLIUUA WK CIICIIHAIbHO-
ro ra3oorcoca). Apro o0ianaer Xopouied MOHU3UPYIOUIEH COCOOHOCTbIO, IMO-
TOMY 0oOecreunBaeT CTaOMIbHOE TOPEHUE AYTH, B TOM YHUCJIE U MPU MaJbIX CBa-
pouHBIX ToKax. OH He 00pa3yeT XMMHYECKUX COCTUHEHUN U HEPACTBOPUM B KU -
KHX MeTaJljlaX. AProH MOJy4aroT U3 BO3/1yXa, OH MOXET OBITh IBYX BHJIOB: TEXHH-
YECKUM M YMUCTBHIM UL CBAapKU. TPaHCIIOPTUPYETCS aproH B CTaHAAPTHBIX CTAJIb-
HBIX OaJJIOHaX Ceporo IBeTa ¢ YepHOM HAAMHUCHIO “AProH YUCTHIN IO IaBJICHH-
em 150 atm (15 MlIla). Emkocts 6amnona 40 n. Pacxon aprona npu cBapke 3aBu-
CUT OT IuaMmeTpa iekTpojaa u cocrapiser 120-600 n/gac. bammon Bmenraer 6000
1 aproHa. JlaBienue rasa Ha Beixone u3 ropenku 0,3-0,5 atwm.
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BOapIIMHCTBO METAIIOB CBAPUBAETCS HA MOCTOSSHHOM TOKE MPSIMOM MOJSIp-
HocTU. Takoe BkiIOYeHHE (“TUIIOC” HA W3JACNIHMH) 00eCIeYrBAET BBICOKYHO CTOM-
KOCTh BOJB(PPAMOBOTO 3JEKTPOJa. DTO OOBICHIETCS TE€M, YTO B AJICKTPUUECKOMN
Jyre HauOoJIblllee KOJIUYECTBO TEIJIOTHI BBIJEISETCS HA aHOAE (TOJOKUTEIbHbBIN
anekTpon). [loatoMy, Hampumep, Npu AHAMETPE 3JEKTpoAa 3 MM JAOIycKaemas
cuja Toka mpu npsMoi mossipHocTH 140-280 A, a nmpu oOpaTHOMW MOJISIPHOCTH -
Tonbko 20-40 A.

[Ipu oOpaTHOI MOJSPHOCTH PE3KO MOBBIIMIAETCS HArpPeB JJIEKTPOJOB M HX
pacxon. Bmecte ¢ Tem mayra oOpaTHOM TOJAPHOCTH 00JIalaeT BeChMa BaKHBIM
TE€XHOJOTHYECKUM CBOMCTBOM - yIAJIATH C MOBEPXHOCTHU 3arOTOBOK OKCHJIBI U 3a-
rpsi3HeHusl. OCOOEHHO Ba)KHO 3TO CBOMCTBO MPU CBApPKE AJIIOMUHUA U €ro CIula-
BOB, Ha MOBEPXHOCTU KOTOPBIX BCEr/la UMEETCS MTHOBEHHO oOpasylolasics Ha
BO3JlyX€ TyromuiaBkas okcuaHas mieHka Al,Os. IIpu oOpaTHON MOJIAPHOCTH MO-
BEPXHOCTh MeTajia 00MOapaAUPyeTCs TSKEIBIMU TOJIOKHUTEIBHO 3apsHKCHHBIMU
MOHAMU aproHa, KOTOpble pa3pyllaloT OKCHHbBIE TUIEHKHM Ha MeTauie. DTOT Ipo-
1IECC HA3bIBAETCS KATOIHBIM PACIbUICHUEM.

OpnHako, MOCKOJBKY MPHU MOCTOSIHHOM TOKE OOpAaTHOW MOJISPHOCTH CTOM-
KOCTb 2JIEKTPOJIOB HU3KA, /IJIsi CBAPKU aTIOMUHMS, MAarHUS U OEpHIIHs UCTIOJIb3YIOT
NEPEMEHHBIN TOK. Y JaJICHHE OKCHJIOB IPOUCXOAUT B TE€ MOIYNEPUOAbI, KOT/Ia U3-
Jienue SIBIISIETCSL KaTooM. JlomyckaeMblil MEpEMEHHBIA TOK BBILIE, YEM MPH IO-
CTOSIHHOM TOKE OOpaTHOW MOJISIPHOCTH, U COCTAaBIISET JJI AUaMeTpa 3JeKTpoaa 3
MM 100-160 A, 4TO MO3BOJISIET B ONPEICICHHON CTENEHN WCHOJIb30BaTh MOJOKH-
TEJIbHBIE CBOMCTBA Ay MPAMOWA U 0OpAaTHON MOJIIPHOCTH.

Pyunyto cBapky BOJB()PaMOBBIM AJIEKTPOJOM BBIMOJHSIOT HAKJIOHHOM TO-
penikon, puc. 5.18. Yron HakiioHa TOpenkd 3 K MOBEPXHOCTH CBAPUBAEMOTO MeE-
tayma 5 cocrasigeT 70-80°, a mpucamoyunas npoBoJioka | mogaercs noa yriom 10-
15°. lyra 6 TOpUT MEX) 1y JIEKTPOAOM 4 U U3LEITUEM IO 3aIUTON CTPyH raza 2.

Puc. 5.18. [1osnoxeHne ropeiaky U NprUcagouyHoro npyTka
IIPY PYYHOU aproHOLYTrOBOM CBApPKE HEILIABSIIMMCS JJIEKTPOIOM
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CylIecTBYIOT CIEAyIOUIMEe PAa3HOBUIHOCTH aprOHOAYTOBOW CBapKH BOJb(-
PaMOBBIM 3JIEKTPOJIOM: CBapKa MOTPYKEHHOW Iyrod sl yBEIUYEHHS TIIyOUHBI
IPOIUIABJICHUS, CBapKa C MPUMEHEHHEM (III0ca, MOBBIIIAIOLIETO COCPEAOTOUYCH-
HOCTh TEIJIOBOTO MOTOKAa B MSATHE HArpeBa, UMITYJIbCHO-AYTOBasi CBapKa IMyJIbCH-
PYIOILIEN AyTOu.

[Ipyu UMIyaBCHOM ayre IIOB MOJIy4aeTcsl pacIulaBICHUEM OTIEIbHBIX yda-
CTKOB C OINPEAEIICHHBIM MEPEKPhITUEM. IMITYyJIbCBI JyTH YEPEAYIOTCA C May3aMH,
BO BpeMs KOTOPBIX MPOJIOKAET FOPETh MAJIOMOIIIHAS ISKypHas ayra, 4To odec-
NIEYMBAET HAJIEKHOE TOPEHUE IyTH BO BPEMS UMITyJbca. PeryaupoBaHue JUIUTENb-
HOCTH MMITYJIbCOB U Tay3 MO3BOJISIET B IIUPOKUX Mpelesiax U3MEHSATh XapakKTep
KPUCTAJUIM3AlMM IBAa U BIUATH HA CBOMCTBA CBApHBIX coenuHeHuil. [Ipu cBapke
TOHKOJMCTOBBIX MaTEpPUAJIOB OCOOCHHO 3aMETHBI MPEUMYIIECTBA HMITYJIbCHON
CBapKHu: yiyymiaercs (hopma IIBa, CHUKAETCS OCTaTouyHas JedopManus U3aenus,
YMEHBIIAETCS BEPOSITHOCTD IPOKOTOB.

ApProHOJyroByI0 CBapKy IUIABSIIIUMCS 3JEKTPOJAOM IPUMEHSIOT JUIsl COEAU-
HEHHMS JIeTajiel U3 IBETHBIX METAJJIOB U JIESTUPOBAHHBIX cTasieil. CBapka Mmpoucxo-
JUT C KaleJbHbIM WIA CTPYHHBIM IEPEHOCOM METaljla 3JEKTPO/a B CBAPOUYHYIO
BaHHY. XapakTep MEepeHOca MeTajllla 3aBUCUT OT IUIOTHOCTU TokKa. IIpu cBapke
CTaJIel CTPYHHBIM NEPEeHOC HAYMHAETCS NpPH IUIOTHOCTH Toka Oosee 60-120
A/MM’, TIpH CBapKe aTioOMUHUS - IpH 70 A/MM’.

CBapky MJIaBSIIMMCS AJIEKTPOJOM B aproHE BBINOJHSIOT HA aBTOMATaX WU
II0JIyaBTOMAaTax C IOCTOSIHHOM CKOPOCTBIO IOJAYM MPOBOJIOKH. [IpuMeHsroT nc-
TOYHHKU MHTAHUS MOCTOSIHHOTO TOKA C YKECTKOW MJIM BO3pPACTAIONICH BHENTHEH
xapakrepuctukon (mpeobpazoBarenu tuma [ICI-500, Beimpsmutenu BC-300,
BJI'-301 u np.) u o6paTHyt0 noasipHOCTb. [Ipy Takoil XapakTepucTUKe HCTOYHUKA
U BBICOKOH IJIOTHOCTH TOKa Bo3pacTaeT 3(P@eKxT caMoperyaupoBaHus AYTH, YTO
CIOCOOCTBYET YCTOMYMBOCTH MpoLecca.

5.6.1.a. [TosryaBTOMaTH4YeCKasi aproHOAYIroBasi CBapKa

OT10T crocod coBmemiaeTr B ce0e dJIEMEHThl aBTOMAaTHYECKOW U PYyUHOU
cBapku. [logaya cBapOYHOM NMPOBOJIOKH M3 KAaCCETHI 6 B rOpenKy 2 Mo MUIaHTy 3
OCYLIECTBIISETCS aBTOMAaTUYECKH MEXaHM3MOM MOJauu 5, a IEPEMELICHUE TOpe-
KM 2 BJIOJb KPOMOK 3aroTOBOK | - Bpy4Hyr0. B ropenky nogaercst Takke aproH u3
oatona 4 (puc. 5.19).

B oTnnuue oT py4yHOH CBapku, MOJYyaBTOMATHYECKUH CMOCOO IMO3BOJIAET
OPUMEHSTHh 00Jiee BBHICOKHE IMJIOTHOCTH TOKa U OOJIBIIYI0O CKOPOCTh MOJAa4yu CBa-
POYHOM MPOBOJIOKH, YTO 0OECIIEYMBAET MOBBIIICHHYIO IPOU3BOIUTEIBHOCTD.
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Puc. 5.19. CBapouHblil MOCT NOJIyaBTOMATHYECKOW TyTOBOM CBapKH B CpPEJIC aproHa

5.6.1.6. ABTOMaTH4ecKasi aproHOAYroBasi CBapKa

B sToM ciyuyae Bce omnepanuu CBapKH - 3aKHTAHUE IYTH, [0Jada aproHa,
IPUCAZA0OYHON M JJIEKTPOJHON MPOBOJOKKM B 30HY AYTM M TEpPEMENICHHE IYyTH
BJI0JIb HAIIPABJICHUSI CBAPKHU, a TAKXKe MOJJIepKaHUE CTAOMIBHOTO TOPEHUS TyTH -
OCYLIECTBIISIIOTCSI ABTOMATOM, KOTOPBIA OOCIIy’)KMBaeT ONepaTop CPaBHUTEIHHO
HEBBICOKOHW KBAIM(PUKAIINH.

OTUM crocoOOM MOKHO BBIIOJIHATH CBApKy HEIUIABALIMMCS 3JIEKTPOIOM
0€3 MPUCATKU U C MPUCAJIKON TUIABSIIIUMCS AJIEKTPOIOM. VICTOUHUK MUTaHUS IyTH
MMEET HampspkeHue Xxojioctoro xona 60-80 B, HopManibHag ayra rOput MpU Ha-
npsbkennu 10-12 B. CkopocTu aBTOMaTUYECKON CBAPKU IJIABSIIIMMCS 3JIEKTPOIOM
00b1yHO cocTaBisitoT 15-80 m/dac. Ilpu aBTOMaTHuecKoil CBapKe MNPUMEHSIOT
IJIOTHOCTH ToKa B 1,3-1,5 pa3a Bhlllie, yeM NpH NoJyaBTOMAaTHYECKOW CBapKe.

ABTOMaTHyecKas CBapKa IUIaBALIMMCS SJIEKTPOAOM IMO3BOJISIET MOJIy4aTh
KaueCTBEHHBIC COCMHEHUS Ha cTanu ToamuHou 0,5 u 6ojee MM, MOJTyaBTOMATH-
yeckas - Ha ctainu toiaumHon 1,0 u 6osee MM. ABTOMaTUYECKON CBApKOW BBITIOJ-
HSIOT HEMPEPHIBHBIC IBBHI.

5.6.1.B. Apronoayrosasi CBapka B Kamepe
¢ KOHTPOJIMPYeMOi aTMoc(hepoi

CBapka npou3BOAUTCS B TEPMETUYHON KaMepe, U3 KOTOPOW MPEABAPUTEIBHO
OTKa4YMBaIOT aTMOC(EPHBI BO3/IyX, a 3aTEM 3alOJIHAIOT e aproHoM. CBapKy BBITIOJN-
HSIIOT BPYYHYIO BOJIL()PAMOBBIM JIEKTPOAOM 0€3 MPUCAAKU UM C MPUCAIKON UITH C
MIOMOIIBIO aBTOMATa C TUCTAHIIMOHHBIM YIIPABICHUEM. DTUM COCOOOM MOXKHO CBa-
pUBaTh Kak MEJKWE, TaK U KpYyMHOrabapuTHble u3fenus. s cBapku MOCIETHUX
PUMEHSIOT KaMepbl 06beMoM 450-500 M. BHyTpH Takoii KamMephbl YCIEIHO MOYKHO
paboTaTh CBapUIMKY, CHAO)KEHHOMY CHEIMATbHON CUCTEMOM JIbIXaHUSI.
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5.6.1.r. TexHUKO-9KOHOMHYECKOE 000CHOBAHME

Ipenmyiecrsa:

1. Bo3MOXXHOCTh CBapKu JIETKOOKHCIISIONIMXCst MeTaiioB (Al, Mg u np.).

2. Bo3MOXHOCTh CBapKH B JTFOOBIX MTPOCTPAHCTBEHHBIX MOJIOKEHUSX.

3. Bo3MOXHOCTh BU3YyaJbHOTO HAOMIOACHUS 3a MporeccoM (HOpMUPOBAHUS
IBa.

4. BpICOKOE KaueCcTBO CBapHBIX COCAMHEHUMN, OTCYTCTBHE IIJAKOBBIX BKIIIO-
YECHUM.

5. KoHIEHTpUpOBaHHBIM HarpeB 0OECHeuMBAECT MOJIYYCHUE Malioil 30HbI
TEPMUYECKOTO BIUSHHS M MEHBITYIO TepopMaIiuio u3emusl.

HenpocraTrkm:

1. loporo#i u neUIMTHBINA aproH.

2. Joporoe o6opyaoBaHUE U BOJIb(PPAMOBBIE FIEKTPOIBI.

IIpumenenue:

1. ApronoayroBasi cBapKa sIBJISIETCS YHUBEPCAIBHBIM CIIOCOOOM U MO3BOJIS-
€T CBapUBaTh BCE METAJLIbI U CILJIABHI.

2. Croco6 mouTu HE3aMEHHUM TIPU CBAapKe AJTIOMUHUS U €ro CIUIAaBOB THUIIA
AMu, AMr, AJIS, AJI10 u np.; maraueBbIx cruiaBoB tuna MAS, MA21 u ap.; me-
mu M1, M2 u ee crmaBoB - naryneit J196, J162, 6pon3 bpb2 u ap.; Hukens u ero
criaBoB Tuna CH1, Huxpoma u Jp.; TYroriaBKUX U XUMHUYECKU aKTUBHBIX METaJl-
JIOB - HUOOUS, TaHTaJIa, TATAHA, MOJIUOJICHA, ITUPKOHUS U JP.

3. AproHoayroBasi CBapKa HEIJIABSIIIMMCS 3JIEKTPOJOM SIBIISIETCA OJTHUM U3
JYYIINX CIOCOO0B CBapKu TOHKOJIUCTOBBIX (0T 0,1 mo 1,5-2 MM) 3aroToBOK ato-
MUHHMEBBIX, MATHUEBBIX CILJIABOB, HEPXKABEIOIINX U JKAPOMPOYHBIX CTAJICH.

4. AproHOAyroByIO CBApKy MPUMEHSIOT MPU U3TOTOBIEHUH OTBETCTBEHHBIX
M3IEIUN U3 CTIENUANIBHBIX JISTUPOBAHHBIX CTaJIECH.

5. TpyaHO moamaroTCa CBapke AypaatOMUHBI. B 30HE TEpMHYECKOTO BIIHS-
HUSI PE3KO CHIXKAETCS MTPOUYHOCTh, IJIACTUYHOCTh U KOPPO3UOHHAsI CTOMKOCTh, a B
MeTaslie IBa YacTo 00pa3yroTCs TPEIIUHBI.

6. AproHoayroBas CBapka H3-3a JOPOTOBU3HBI IMpoliecca HE MPUMEHSETCS
MIPY U3TOTOBJICHUU U3/ICNIUNA U3 OOBIYHBIX YIJIEPOJAUCTHIX CTAJICH.

7. B kamepe ¢ KOHTpoJMpyeMon atMoc(epoii cBapuBarOT B OCHOBHOM H3/1e-
JIAS U3 HUOOWS, TaHTaJIa, TUTaHa, MOJIUOIeHa 1 0c000 OTBETCTBECHHBIX MU3ACIHHN 13
JIETKUX CILJIaBOB.

5.6.2. /IlyroBasi cBapka B cpejie YIJIeKHCJI0r0 ra3a

DTy CBapKy BBINOJHSIOT TOJIBKO IJIABAIIUMCS 3JIEKTPOJIOM Ha MOBBIIIEHHBIX
IJIOTHOCTSIX MOCTOSTHHOTO TOKa oOpaTHOM noyispHocTu. O0opyaoBaHUe OCTa IS
MI0JIyaBTOMaTUYECKON CBAPKU B YIJIEKHCIOM ra3e COCTOMUT U3 ra303JIEKTPUYECKOM
ropeiky, 0ajuioHa C YTIEKHUCIIbIM ra30M, ra30BOr0 PEAYKTOpa JIJIsi CHUXKEHUS JaB-
JIEHUs ra3za, CBapOYHOro NUIAHTra JUIsl MOJAYM YIVIEKMCIIOrO Ta3a B FOPEJIKY, UCTOY-
HUKA MUTaHUS IyT'H IOCTOSHHOTO TOKA C BHEIIHEW BO3pacTarollell XapaKTepucTH-
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KoM, mKada ynpaBieHHs, MEXaHU3Ma TI0/1a4l CBAPOYHOU MPOBOJIOKH W3 KACCETHI
B cBapouHyto ropeinky. [Ipu npumenenuu CO, razoBoe 000py/10BaHHE OCHAIIAET-
csl TIoJIOrpeBaTesieM ras3a u ero ocymmureneM. [locneanue He0OXOUMBI IS TIpe-
JOTBPALCHUS 3aMEp3aHusl PEAYKTOpa B PE3yJIbTATE MOIVIOLICHHS TEIUIOTHI MpHU
UCIIAPEHUN KUAKON YIJIEKUCIOTHI (M MpeBpalleHnu ee B ra3). Pacxon rasa ompe-
JEJSIETCS IO pacXoaoMeEpy.

YVenexucnoui eaz - 6ecrBeTHBIN, co ciaObIM 3amaxoMm, B 1,2 pasa Tsokenee
Bo3ayxa. [Ipu temneparype -78 °C uiau npu HEOOJIBIIOM JIaBICHUU MEPEXOAUT B
#uakocThb. Ilomywyaror CO, U3 OTXOASIIMX Ta30B XMMHUYECKHUX IPOU3BOJCTB B
CKUKEHHOM WJIM TBEPJOM COCTOSIHMM (Cyxo# jen). BeimyckaroT ABa copTa yrie-
KHCJIOTO rasza: st cBapku ¢ 999.5 % 4ucTOoro raza u NUIIEBYIO YIIIEKUCIOTY C
98,5 % CO,. IToctaBusitor CO, B CKMKEHHOM COCTOSIHUM B CTaHIAPTHBIX CTallb-
HBIX OayuioHax noA aasieHuem 60-70 atm. (6-7 MlIla). baninonsl okpammBaroTcs B
YepHbIN 1BET ¢ xentod Haanucelo “CO, cBapounblii”. B cTaHmapTHbIA OaioH
eMKOCTBIO0 40 TUTPOB BMEMIAETCS 25 KI KUJAKOW YIIIEKHCIOTHI, KOTOpas MpH Uc-
napennu gaet 12000 mv’ rasa. Pacxop YIIeKHCIOro ra3a Impy CBapKe 3aBHCHT OT
IMaMeTpa JIEKTPOLHON TPOBOIOKH U coctamsier 400-1000 mm’/gac. IMomaercs
CO, B ropenky nox nasienuem 0,4-0,6 atm.

[Tpu npumenennu CO, B KauecTBE 3alIUTHOTO ra3a HEOOXOAUMO YUUTHIBATh
METaAJLTypruyeckue 0COOEHHOCTU MPOoIiecca CBapKH, CBSI3aHHBIE C OKUCIUTEIbHBIM
nerictBueM CO, Ha pacruiaBieHHbIM MeTaul. [Ipyu BBICOKMX TeMIieparypax cBa-
pounoit xyru CO, auccouuupyetr Ha OKHUCh yriepoaa CO U KUCIOpPOI, KOTOPBIH,
€CJIM HE MPUHATH CHEUUAIBHBIX MEp, MPUBOJIUT K OKUCICHUIO CBAPUBAEMOIrO Me-
Tajula U JETUPYIOUIUX 3JIEMEHTOB:

2C0O,; > 2CO + Oy;
2Fe + O, — 2FeO.

CO BpiaensieTcss B BUJI€ My3bIPbKOB, BAaHHA HAYMHAET “KUIETh , IPU KPHU-
CTaJIM3alMy 1IBa 00pa3yoTCs MOPHI.

FeO Tsxkenee cranum M XOpoOUIO pacTBOPSIETCA B JKHAKOM CTajv, HachIas
CBAPOYHYIO BaHHY KHUCJIOPOJOM M CHIDKasi MEXaHWYECKUE XApaKTEPUCTUKU Ha-
MJjaBjeHHOro meraia. J[ns HeWTpanuzanuu okuciautenbHoro naeiicteus CO, B
CBAPOYHYIO BaHHY BBOJST PACKUCIWTENN: MapraHen u KpeMHuu. C 3TON LENbIo
BBIITYCKAETCS CIIelMalbHAs CBApOUYHAsI MPOBOJIOKA C MOBBIIICHHBIM COJIEPKAHUEM
Mmaprasia u kpemuus (Hanpumep, Ce-081'C u CB-081"2C).

[Ipu BBenEHUM pACKUCIUTENICH B CBAPOUYHYIO BaHHY “‘KUIIEHHE MpeKpaiia-
ercsi. Packucnurenu, o6nanast OONbIIUM CPOACTBOM K KHUCIOPOY, HEKEHU JKelle-
30, BOCCTAHABIIMBAIOT €0, 00pa3ys LUIaK.

FeO + Mn — Fe + MnO.

MnO nerde >KMAKOW CTajau, MO3TOMY BCIUIBIBAET HA MOBEPXHOCTH BaHHBI,

0o0pa3sys ee IUIaKOBYIO 3aIUTYy.
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Crnenyetr MOMHUTB, YTO TOPHI B IIBE 00PA3yIOTCS TaKKe M3-3a HAIMYUS 3a-
IPSA3HEHUI HA CBAPUBAEMbIX MOBEPXHOCTAX (PXKABUMHBI, OKAJIMHBI, BJIaru), a Tak-
ke n3-3a Baaru B CO,.

Takum oOpazoM, Mpu CBapKe B YIJIEKUCIOM Ta3e MPOUCXOJUT HACHIIICHUE
CBApOYHOUN BaHHBI KUCIOPOJAOM (KOTOPBIN JIETKO YAANSETCS C MOMOIIbIO PACKHC-
muteneit). ['maBHas xe posb CO, Kak 3alIUTHOTO rasza 3aKJI04yaeTcs B 3allUTE CBa-
POYHOM BaHHBI OT NMOMAJAaHUs B HEE a30Ta Bo3ayxa. A3ot, B otinuuue ot CO,, He-
BO3MOKHO YJQJIUTh W3 CBAPOYHOM BaHHBI. A30T 00pa3yeT C Kele30M HUTPHIBI,
KOTOPBIE IPUBOJAT K XPYIKOCTH CBAPHOTO IIIBA.

Jlist monyaBToMarnueckoit cBapku B CO, MPUMEHSIOT MOJIyaBTOMAThI THUITA
[IAI-303. Jlns aBromatudeckoi cBapku B CO, HCMONB3YIOTCA aBTOMAThl Tpak-
topHoro tuna AJ/[I'-502 unu aBTomaTt A-1417. O6a aBTOMaTa nMpeaHa3HAYCHBI JJIs
BBITIOJTHEHUS TIPSIMOJIMHEMHBIX IIBOB 3HAYUTEIBHOW MPOTSHKEHHOCTH B HUKHEM
MOJIOKEHUHU.

IIpu cBapke B CO, ayra uMeeT BO3PACTAIONIYIO BOJIbT-aMIIEPHYIO XapaKTe-
PHUCTHUKY, TIO3TOMY OHa OyAET TOpeTh 00Jiee YCTOMYUBO U JIyYIlle CaMOpEeryIupo-
BaThCSl B TOM CJIy4yae, €CJIM UCTOYHUK MUTAHUSI UMEET >KECTKYIO WJIM BO3pacTalro-
IIyI0 BHEIIHIOIO XapaKTepUCTUKY. /[l NOBBIIEHUS YCTOMYMBOCTH IyTH U
YMEHBIIICHUSI Pa30pbI3TUBAHUS CJIEAYET MPUMEHSATh BHICOKYIO INIOTHOCTh TOKA, T.
€. MPUMEHSTh 0oJiee TOHKYIO CBapOUYHYIO MPOBOJIOKY. [Ipu momgyaBTOMaTHUECKOM
CBAPKE HCIOJB3YIOT MPOBOJIOKY auameTpoM 0,8-2 mM. [Ipu aBTOMaThueckou
capke B CO, mpumMensiercs npoBosioka nuamerpom 1,8-3.5 mm. IlomyaBTomartu-
YECKYIO0 CBAapKy BEAyT ~YIJIOM BHepen” WIH “yriioM Ha3al (yroji HaKJIoOHa ropei-
K1 OT BepTukaiu 5-15°). Ilpu cBapke “yriiom Brepen’ TiyOMHA MPOIUIABICHUS
MEHbIIIE, BAJIUK - mKpe. Takoil MeToA NpUMEHSETCS MPU CBAPKE TOHKOJIMCTOBBIX
CTasei.

5.6.2.a. TexHUKO0-2)KOHOMHUYECKOE 000CHOBAHHUE

IIpeumyuecrsa.

JlemeBblii 3alIUTHBIN a3, BBICOKAs! MPOU3BOAUTEILHOCTD, CIIOCO0 MaJovuyB-
CTBUTEJICH K HAJIMUMIO Ha CBAPUBAEMBIX TTOBEPXHOCTSAX OKAJIMHBI U PYKABYUHBI.

HenpocraTkm.

[ToBbillIeHHOE Pa30pBI3TUBAHUE TPEOYET MPUMEHEHUS! MPOTHUBOMPUTAPHBIX
MOKPBITHI OKOJIOMIOBHOM 30HBI, crioco0 cBapku B CO, TpeOyeT crennaibHOn Jie-
TUPOBAaHHOW CBapOYHON MPOBOJIOKH U CHENHUAIBHOTO UCTOYHUKA MUTAHUS TTOCTO-
SHHOTO TOKa. Henb3si cBapuBaTh JErKOOKUCIISIIOIIMECS [IBETHBIE METAIIJIBI U BHICO-
KOJIETUPOBAHHBIC CTAJIU.

IIpumenenue.

Capka B CO, mpenHa3HaueHa JJIsi COCAMHEHUS OOBIYHBIX YTIEPOIUCTHIX
craneit (Ctl, C12, C13, 10, 20, 30) u, orpanndeHHo, HU3KoIerupoBaHHbIx (191,
14I"2 u ap.). Capka B CO, Hanbomnee r3¢(HexkTuBHA MpU COCTUHEHUH TOHKOJINCTO-
BBIX CTAJICH.
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5.7. I'a3oBas cBapka

[Ipu 2a3z060ii céapke B xauecTBe MCTOUYHMKA TEIUIA, 32 CUET KOTOPOTO IMPO-
UCXOJIUT HArpeB M pacIIaBJIE€HUE KPOMOK 3aroTOBOK, HCIOJIb3YETCs M1aMsi, o0pa-
3ylolleecs Mpy CropaHuy rOprOYero rasa B arMmocdepe Kucaopoaa.

CymHocTh mpolecca ra3oBOM CBAPKHM 3aKIOYAETCS B CIEAYIOIIEM. 3aro-
ToBKM 1 (puc. 5.20) pacnonaraioTcsi Ha CTOJE, apMUPOBAHHOM HIAMOTHOM TUIMT-
KOW, TIPH 3TOM C TOMOIIBIO MPUKUMOB OOecTieunBaeTCsi (PUKCUPOBAHUE CBApH-
BaeMbIX KpoMmok. K cBapouHo# ropenke 3 MOABOAMUTCS C MOMOIIbIO PE3MHOBBIX
[UJIAHTOB allETUJICH U KUCIOPOJA OT OaJUIOHOB M 3a)KUTaeTCsl CBApOYHOE IutaMs 4.
OnHOBpEMEHHO B 30HY CBAapKHM IMOJAETCS MPUCATOUYHBIA MeTaml 2 (CBapodHas
npoBoJioka). [lo Mepe mepemMeleHus MIaMEHU CBAapOYHAas BaHHA 3aTBEPACBAET,
00pa3ysi CBapHOMH IIIOB.

Puc. 5.20. Cxema razoBoii cBapku

5.7.1. CBapouyHble MaTepHUaJIbI AJI TA30BOM CBAPKH:
rasbl, IPUCaJ04YHAS IPOBOJIOKA, (DJIHOCHI

Kucnopoo - ra3 6e3 11BeTa M 3amaxa - MojydarT U3 BO3JayXa IyTeM Ii1y0o-
KOro oxjaxacHus. [Ipu 3ToM Kucmopoa mepexoauT B KUJKOE COCTOSIHUE, a a30T
UCIapseTcs, T. K. UMEET TeMIIepaTypy KHUIIEHUs HHXKE, 4eM Kuciopod. TpaHcmnop-
THPYeTCs KUCIOPOA B CTAHIAPTHBIX CTATBHBIX OAUIOHAX eMKOCThIO 40 M, mox
nasrenneM 150 kre/em” (15 MITa), OKpallleHHBIX B TOTY6O LBET.

[IpaBuna ['octexHan3opa npeaycMaTpuBalOT OKpacKy OaJIJIOHOB B YCIOB-
HBIN 1IBET, MPUCBOEHHBIN TaHHOMY ra3y: KHUCIOPOJ - TOIy0oii, alleTUsIeH - Oeblid,
aproH - CEpblil, YIJIEKUCIBIA Ta3 - YEpPHbIM, BOAOPO - 3€JIEHBIN, APYTrUe rasbl -
KpacHbI 1BeT. Ha BepxHel yactu 6ayutoHa BRIOWBAIOT MACTOPTHHIE TaHHBIE Oal-
JIOHA: 3HAK 3aBOJA-U3TOTOBUTEISI OalyioHa, HOMEp OaJJIOHA, BEC B KI', EMKOCTh B
NMTpax, pabodee UCIBITATEILHOE IABICHUE B KIc/CM’, 1aTa M3TOTOBICHHS U IO
caenyromero ucnsitTanud, kieiimo OTK 3aBopa-usroroBurens. Ha stoil yactu
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0ayuioHa BBIOMBAIOT KJIEHMO MPHU MOCIEAYIOUIUX HCIBITAHUSAX, KOTOPHIE MPOBO-
JSITCS Yepe3 MSATh JeT.

Jlnis mpuONIMKEHHOTo pacueTa KOJMYeCTBa KUCIOpoJa B OalsioHE €MKOCTh
GaJuIoHa (IM’) YMHOKAIOT Ha JABJICHHE Tasa B HeM (Kre/cMY).

[pumep: emkocTh Gammona 40 av’, napnerne 150 kre/cm’. KommaecTBo k-
ciopoza B Gamtone paBao 40-150=6000 am’ (pu atMocdepHOM JaBIeHuH). 3Has
4acoOBOM pacxo/1 ra3a mpH CBapKe, OMPEACIISIOT, Ha CKOJIbKO YacOB PabOThI XBaTUT
3TOr0 KOJIMYECTBA ra3a.

[Ipu CONMPUKOCHOBEHHH CKATOTO ra3000pa3HOTO KUCIOpoAa ¢ TUICHKON Ma-
Cell ¥ )KUPOB MPOUCXOIUT CaMOBOCIUIAaMEHEHHE Macel U B3phIB OamuioHa. [ToaTomy
KHUCIIOPOJIHbIE OAJIJIOHBI CIEAYET TIIATENIbHO MPEAOXPaHsITh OT 3arps3HEHUN Mac-
jgoM. OcoOeHHO OTMacHBI MPOMUTAHHBIC KUJIKUM KHCIOPOJOM BaTa, yroib, OJEXK-
71a, BOJIOCHI: HACBIIIEHHBIE KUCIOPOJIOM, OHH JIETKO 3arOparoTCsl.

TI'oprouue 2a3zvi. OCHOBHBIM TOPIOYUM T'a30M IIPU CBApKEe M PE3KE SIBISETCS
ayemunen (C,H,). Bece octanbhble rassl (mpomnaH, NpUpoaHbIA ra3, BOAOPOA, He(]-
TSIHBIE Ta3bl, TApbl OCH3WHA WM KEPOCUHA) SIBISIOTCS 2a3amu- 3aMeHUmenamu, T.
K. allETUJICH JIaeT CaMylo BBICOKYIO TeMriepatypy miamenu (3150-3200 °C).

ALIETUJIEH HE MMEET I[BeTa, HO 00Ja/laeT Pe3KUM HENPHUATHBIM XapakTep-
HBIM 3amaxoM. YUCThIN aneTusieH SBisieTcsl B3phIBOONACHBIM. CMeCH aleTHIeHa C
BO3JIyXOM CIOCOOHBI B3pBIBaThCS, €CIIN COJIEpKAaHUE ALIETHIIEHA B CMECH C BO3/Y-
xoMm B mipeaenax 2,2-100 % (mo oobemy).

Texnuueckuil (CBapOYHBIN) aleTUIIEH MOIYYaloT U3 KapOuaa Kainbuus my-
TEM pasIoKEeHUs MociaeAHero Booi. KapOoua kanpliys moaydaroT MyTeM CIUIaBiie-
HUS B TyTOBBIX 3JIEKTPONEYaX KOKCa U 000XIKEHHOW U3BECTHU 10 CXEME:

Ca0O +3C = CaC, + CO.

Kapoun xaneuus (CaC,) npeacraBisieT KyckooOpa3HOE BEIIECTBO TEMHO-
ceporo wivu KopudHeBoro 1eera. [Ipu paznoxkenun 1 kr kapOuja BogoOW moiryda-
ercs npaktuyecku ot 230 go 280 21M3 aleTUJICHa U U3BECTh IO CXEME:

CaCz + ZHZO = C2H2 + C&(OH)Q

KonmuecTBeHHOE COOTHOIIICHHE PEareHTOB:

KapOun Bona AnetuiieH lNamenas
Kajpuust 1 kr 0,562 xr 0,406 xr u3Becthb 1,156 kr

Hamonnenue, xpaHeHue U TPaHCIIOPTUPOBKA AlETHIIEHA B OOBIYHBIX OAII0-
HaX HEJOMyCTHUMa M3-32 BO3MOXXHOCTU B3pbIBa alleTHJICHA, HAXOASIIErocs B Oaj-
JIOHE TOJ JAaBJICHHEM, WM B cMecH ¢ Bo3ayxoM. [loaTomy, yToOBI 0OecrneuuTh
0€30MacHOCTh, OAJUIOHBI 3AMOJIHSIOT APEBECHBIM yrieM (WM memM3oi, uHpy3op-
HO# 3eMuleil, APyroif mopucToil Maccoii) B komudecTse 290-320 r Ha 1 aM° eMKo-
cTu Gamona. Maccy B GaJUIOHe IPOIUTHIBAIOT arleToHoM (225-300 r Ha 1 qM° eM-
KoCTH OajuioHa). AreTuseH B OOJBIINX KOJIMYECTBAX PACTBOPSETCS B alleTOHE U
CTAHOBUTCS O€30IMACHBIM.
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Csapounasa (npucadounas) npogonoxa. llpu razoBoil cBapke NPUMEHSIOT
IPOBOJIOKY, OJIM3KYIO [0 XUMUYECKOMY COCTaBy K CBApMBAaEMOMY METailly, T. €.
TaKylo e, 4YTO U JUIsl AYTOBOM CBapKu. /luameTp npoBOJIOKU BHIOMPAIOT B 3aBUCH-
MOCTH OT TOJILHMHBI CBapUBaeMoOro meramia. Jljisi cBapku Menu, JaTyHU, aTlOMH-
HUS U €r0 CIUIABOB IPUMEHSIOT MIPOBOJIOKY M3 IIBETHOIO METalljla COOTBETCTBYIO-
mieid Mapku. UyryH U OpOH3bI CBapuBAIOT MPHU MOMOIIM MPYTKOB, OTIUTHIX W3
3TUX METAJJIOB. B UyryHHBII NpyTOK XOpOIIO 100aBUTh KPEMHHUIA.

@Dnwcvr cayxaT I YaCTUYHOW 3alllUThl PacCIUIaBIEHHOTO MeTajula OT
OKHCIIEHHSI KUCIIOPOJOM BO3/yXa U, TJIaBHOE, /Ui yAaJeHUs. 00pa3yroluxcs OKH-
CJIOB.

CocTtaBsl (hII0COB BRIOMPAIOT B 3aBUCUMOCTH OT COCTaBa U CBOMCTB CBAapHU-
BaeMoro Mmerauia. Oaroc 10KEH MIIaBUTHCS PaHbIIE, YEM CBAPMBAEMBbI MeTallll,
¥ XOPOULIO pacTeKaThCs MO MBY. B kauecTBe (UIFOCOB HCIOJIB3YIOT IPOKAIEHHYIO
Oypy, OOpHYIO KUCIOTY, KPEMHUEBYIO KUCIIOTY U PsiJl IPYTUX BELECTB.

[Ipu cBapke yriaepoaucThiX crajeil (urockl HE MPUMEHSIOT, TaK KaK B JIaH-
HOM CJIy4ae CBapOYHOE IUIaMs XOPOIIO 3aIUIIAET METAJUT OT OKUCIICHHs. UyryHBI,
XPOMHUCTBIE U XPOMOHHUKEIJIEBBIE CTANIN, MEb U €€ CILIaBbl, AIFOMUHUI U €ro CIuia-
Bbl, MAarHMUEBBIE CIUIaBbl HEOOXOIMMO CBapUBaTh C IPUMEHEHHUEM (DITIOCOB.

5.7.2. OdopynoBaHue 1Jis1 ra30BOil CBapKU

Ayemunenogvle cenepamopsvl (2azoeeHepamopul) - TO alapaThl s pas-
JIO’)KEeHMsI KapOuia KaJIbIHs BOJAOU C IENBIO MOTYYEHUS Ta3000pa3HOTO aleTHIeHa
(puc. 5.21).

Cormacao I'OCT 5190-67 aneTuiieHOBbIE T€HEPATOPHI KIACCU(ULIUPYIOTCS
CIICAYIOITUM 00pa3oM:

no npouszeooumenvnocmu: 0,5; 0,75; 1,25; 2,5; 3; 5; 10; 20; . . . 320 M>/uac
alleTUIICHA,

no cnocody ycmpoiicmea: NepeJIBIKHBIC U CTallMOHAPHBIE;

6 3A6UCUMOCHU OM CUCHEMbL 63AUMO0CIICIMEUA KAPOUOa Kaaivyus ¢ 60-
ooit: “kapOuj Ha Boay”, “Boja Ha KapOuya’, “BbHITECHEHHUS , “KOMOMHUPOBAHHBIC”
(Boza Ha KapOUJ U BBITECHEHUE), “‘CyXHe’’;

8 3a8ucuMOcCmu Om O0AaejleHUs 8blPAdAMbBIEACMO20 AUEMUIEHA: HU3KOTO
nasyenus - 10 0,1 KFCM/CMz; cpeasero nasienus - ot 0,1 g0 1,5 Krem/cm>.,

Ha myTtu ciemoBanus aneTuiaeHa OT TeHepaTopa K CBapOYHOM TOpENKe ycTa-
HABIIUBAIOT 600HOU 3ameop i IPENOTBpAICHUsT B3phIBA alleTUJIEHA B Ta30Te-
HepaTope npu oopaTHOM ynaape miaMmenn. OOpaTHBIN yaap BO3HHUKACT, KOT/Ia CKO-
POCTh UCTEUYEHUS Ta30B CTAHOBUTCSA MEHBIIIE CKOPOCTH WX TopeHus. [IpakTuuecku
3TO MPOUCXOJHUT MPHU TEPETPEBE TOPEIKH U 3aCOPSHUH COILIA WM IEHTPATBHOTO
OTBEPCTHS WHXKEKTOpa. {7 ra3oB-3amMeHUTENCH alleTWIeHa MPUMEHSIOTCS IS
ATOM 1€ 00paTHBIC KJIaIaHBbl.
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Puc. 5.21. Cxema aneTuneHOBOTro reHepaTopa CUCTEMBI “KapOu B BOAY :
1- 6ynkep, 2 - ra3000pazoBarenb, 3 - MUTATElb, 4 - pelieTKa, 5 - CIycK uia,
6 - oTOOp raza

Csapounbie eopenku ObIBAIOT UHKEKTOPHBIMU U O€3MHKEKTOpPHBIMH. Hau-
OoJiblliee MPUMEHEHUE HAXOJAT UHMCEKMOPHble 20penKu, PUc. 5.22, KOTopble
MpEeJHa3HAYEHBI JJI1 CBAPKH YEPHBIX M LBETHBIX METAJIOB ToimmMHON oT 0,5-30
MM. Kucnopon u3 GamioHa nmogaeTcss K BEHTUIIIO 5 U Yyepe3 HEro B UHXKEKTop 4.
BriTekas U3 uHx)ekTopa ¢ 00JIbIION CKOPOCTHIO B CMECUTEIBHYIO Kamepy 3, CTpys
KHCJIOPOJa CO3/1A€T Pa3peKEHME, BBI3BIBAIOIIEE MOICOC AllETUIIEHA. ALIETUIIEH T10-
CTyHaeT MO HUIAHTY Ye€pe3 HUIeNlb 6 U BEHTUJIb 7/ B CMECHUTEIbHYIO KaMepy.
Cwmech 110 TpyOKe 2 BBIXOJUT U3 CMEHHOTO HAKOHEUHHUKA | 1 MO KUTaeTcs.

3 4 5
2 Kucnopod
.'f A
6
ﬂf 7 Avjemunen

Puc. 5.22. CxeMa HHXEKTOPHOM TOPENKU

5.7.3. Buabl, cBOiicTBA U peryJiMpoOBaHNe CBAPOYHOI0 IJIAMEHU

Ctpoenue, TemriepaTypa U CBONCTBAa CBAPOYHOIO TUIAMEHH 3aBHUCST OT CO-
OTHOIIICHUS KHCIIOPOJIa M alleTHJIeHa B TOproYeii cMecH. PaznmnuaroT Tpu BHUA KH-
CIIOPOIHO-AIETUIIEHOBOTO Tu1aMeHu (puc. 5.23):
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1) neiimpanvnoe naama (ero Ha3bIBAIOT TAKXKE HOPMATbHBIM VU 60CCHLA-

HoeumebHbIM) TIOKa3aHO HA puc. 5.23, 6. OHO mojayyaeTcs MpU COOTHOIICHUH
02 . C2H2 =1: 1,2

Takum muaMeHeMm cBapuBarOT OOJIBIIMHCTBO METAJUIOB U CILJIABOB;

2)  Hayenepodcusarwouiee naamsa  TONY4aeTCss TMPU  COOTHOIICHHUU
0, : GH;, <1, 1. e. npu u30bITKE anetwieHa (puc. 5.23, a). Takoe miamsi npuMe-
HSIOT JIJISl CBAPKU YyTyHA, HAIJIABKU OBICTPOPEKYIIECH CTalli U TBEPABIX CIUIABOB;

oKucaumenwvhoe niaama oodpasyercs npu cootHouenuu O, : C,H, >

1,2, 1. e. mpu n30bITKE KHciopoaa (puc. 5.23, B). Ilpumensiercs npu cBapke jaary-
HEH.

Puc. 5.23. Bunapl cBapOYHOro MIaMeHH

Cmpoenue HOpmanbHO20 naameHu TPENCTABICHO Ha puc. 5.24. 'azocsa-
pPOYHOE TUTaMsi COCTOUT M3 TPEX 30H: sifpa, padouel (CBapouHOI) 30HBI U (akena
wiaMeHu. Aopo - camasl sipKasi 4acTh TUIAMEHH, COCTOUT M3 KHUCIOpOJa U packKa-
JICHHBIX TPOAYKTOB pAa3jIOKEHUs areTwieHa. Pabouas (ceapounas) 30Ha WMEET
CHHEBATOE CBECYCHHUE M CAMYIO BBICOKYIO TEMIIEPATypPy, COCTOUT U3 MPOAYKTOB TO-
penus aneruneHa: H, u CO. DToil yacThio IJIaMEHH HAarpeBaroT U IUIABSAT METaJll
npu cBapke. @Paken mwameHu coctouT u3 CO,, mapoB BOABI U KUCIOPO/a BO3AyXa.
DTa 4acTh IUIAMEHHU SIBJISIETCSI OKUCIUTEIBHOM, T. K. YIICKUCIBIN T'a3 U apbl BOJIBI
IIPU BBICOKUX TEMITEPATypax OKUCIISIOT KEIE30.
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Puc. 5.24. Ctpoenne HOpMAIBHOTO INIAMEHH
U pacIpeesieHue TeMIEepaTyp

5.7.4. TexHosorusi ra30Boi CBapKu

KadecTBeHHBIN 1I0B 00ecnieYMBAETCS MPABUIBHBIM IOJ00POM MOITHOCTH
TOpPEJIKU, BHJIa CBAPOYHOTO IUIAMEHH, CIOCO0a CBapKH, yrjia HaKJIOHA TOPEJIKH,
MIPUMEHEHHUEM COOTBETCTBYIOIIETO IIPUCATOYHOTO MaTepualia u Qurroca.

Mownocms céapouno2o niameHu OUSHUBAIOT MO PACXO]y areTuiaeHa A,
KOTOPBIN BEIYUCIISAIOT 1O popmyiie:

A=K-S§,
rZie S - TOJIIMHA CBAPUBAEMBIX JINCTOB, MM;

K - koappunment; nns yrnepoaucroit ctanu v uyryna K=100-120; s He-
pxkaseronend cranmu K=70-80; mis meau K=160 -200; s amomunus K=75. Ilo
MOIIHOCTH TUIAMEHHU ONPEAEIISIIOT HOMEP HAKOHEYHHUKA CBAPOYHOU TOpeKu. /fua-
Memp npucadoumol npososoku d BEIOUPAIOT B 3aBUCMMOCTH OT TOJIIIHMHBI S CBa-
puBaeMbIX JucTOB. [Ipy TonmmuHe cBapuBaemMbIX JUCTOB S < 10 MM MOXHO MOJIb-
30BaThCsl HOPMYIION:

d=0,5S+1.

[Tpu Tonmuue S > 10 MM quamMeTp MpUCATOYHOTO NPYTKA MPUHUMAIOT PaAB-
HBIM 5 MM.

Cy1iecTByIOT iBa OCHOBHBIX CHOCOOA 2a3080U C8apKu: TPABbIA U JIEBBIN.
[Ipu ToNMmMHE METaJIa MEHEE 3 MM NPUMEHSIOT JI€6yi0 C8apKy, TP KOTOPOU TO-
pernKa IBUXKETCA BIOJIb CThIKA CIpaBa HajeBo. [IpucamoyHbiil IPYyTOK HAXOAUTCS
cieBa OT ropenku. Ilpu Tommuue Mertanna OOJbIIe 5 MM NPUMEHSIOT HPAGYIO
ceapKy: ropeska JBIKETCs cieBa HampaBo. [IpaBbiit ciocod obecrieynBaeT HEKO-
TOPYIO TEPMHUECKYIO0 00paOOTKY BBIIIOJIHEHHOT'O COEIMHEHMS], TO3TOMY €ro Mpej-
MOYTUTEJBHO MPUMEHSATD JUIsSl CBAPKH 3aKATMBAIOIIMXCS CTaJIel JTF000N TOJIIIMHBI.
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Yeon o naknona eopenku K cCBapUBaeMOM MOBEPXHOCTH 3aBUCUT OT TOJIIIIH-
HbI CBAPUBAEMOI0 MeTasIa, puc. 5.25.

70° 10-15 pam

60° 7-10 mra
o ]
S 50° 5.7 s
40° 3-5 mut
| /7 30" 13
Memanng | s ’
Y | T ra0s L MoHBO

i 80" 15 wans i Gonree

y
R

b

Puc. 5.25. Yron HakioHa ropesku B 3aBUCHMOCTH
OT TOJILIMHBI METAJJIa 3arOTOBOK

[Ipu yBeIMYEeHUH TOJIMHBI METaJUIa Hy>KHA OO0JIbIIasi KOHIIEHTPAIUs Teria
Y, COOTBETCTBEHHO, OOJIBIINI yroJI HAKJIOHA TOPEIKH.

5.7.5. IlocTt AJ1 ra30BOM CBapKH

[TocT mist ra3oBoit cBapku (puc. 5.26) JOKEH UMETh: CBApOUYHBIN CTON 1,
APMHUPOBAHHBINA MIAMOTHBIM KHPITMYOM, CBAPUBAEMBIC 3aTOTOBKH 2, IIPUCATOTHYIO
CBAapOYHYIO MPOBOJOKY 3, ropenky 4, ruOKHe CBapOYHbIC NMUIAHTU 5, OAJIOH C
allETUJICHOM 8 M PEAYKTOPOM 6 (OKpaIleHHbIM B O€Jblil 1IBET, KaK U OayyioH), 6a-
JIOH C KHUCIIOPOJIOM M PEIyKTOpOM 7 (OKpallleHHBIM B TOJIyOOM IIBET, KaKk U OaJ-
JoH). Kaknpiii peaykTop OCHAIIEH IBYMS MaHOMETPAMH: OJIMH IMOKAa3bIBACT JaB-
JICHUE Ta3a B OaJIJIOHE, IPYToi - aBlieHWe Ha BbIXO/IE (B IIIAHTE).

Puc. 5.26. IToct razoBoii cBapku
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5.7.6. TexHUKO-)KOHOMHYECKOE 000CHOBAHME

Ipenmyiecrsa:

1. Cnoco6 obnagaer 0OJIBLION YHUBEPCAIBHOCTBIO, T. €. TO3BOJISIET CBAPHU-
BaTh YEPHbIC, IBETHBIE METAJIbI U UX CILJIABHI.

2. Cnoco0 Mmo3BOJISIET PEryINPOBATh TEMIIEPATYPY B IIMPOKUX MpEeIiax.

3. CBapka BO3MOKHA BO BCEX MTPOCTPAHCTBEHHBIX MOJIOKEHUSX.

4. B0O3MOXXHOCTh IIPOU3BOJUTH IOJOIPEB CBApPUBAEMBIX 3arOTOBOK IEpeEn
CBapKOM, B IPOLIECCE CBAPKU U MOCIIE CBAPKH.

Hepocrarku:

1. bonbuias OKOJIOIIOBHAS 30HA HarpeBa M, CJIE€I0OBATENbHO, OOJIBLINE JE-
dbopmaru 1 KOpoOICHUS.

2. Ilpu yBenMUYEHUU TOJIINHBI CBAPUBAEMBIX JIUCTOB PE3KO CHUKAETCS MPO-
U3BOJIUTEIILHOCTh CBAPKU U KA4E€CTBO LIBOB.

3. B3ppIBOOIIacCHOCTh MPUMEHSEMBIX T'a30B.

4. TpeOyercs BbICOKAs KBaM(PUKALKA CBapIIUKA.

IIpumenenue:

1. CBapka ToHkux JaucTOB (0,2-2 MM).

2. PeMOHT pa3nuuHbIX MalllMH U MEXAaHU3MOB, 3aBapKa J€(PEKTOB B OTIIUB-
Kax, B TOM YMCJE U3 YyI'yHa U OpOH3bI, MOHTaX U PEMOHT CAHTEXHUYECKUX U TEM-
JOTEXHUYECKUX KOMMYHHUKAIUH.

3. HannaBka cnienalbHbIX JIESTUPOBAHHBIX CTajel (3kapoNpOYHbIX, U3HOCO-
CTOMKHUX U JIp.) HA KOHCTPYKIUOHHYIO CTalb.

4. ITalika u pe3ka METaJIOB.

5.8. 'a30Basi alleTHJICHO-KUCJI0POAHAS Pe3Ka METALIIOB

Kucnopoonasa pe3xka ocHOBaHa Ha CIIOCOOHOCTH HEKOTOPBIX METAJLJIOB TO-
peTh B CTpyE KHCIOPOJa IMPU TEMIIEPAType 3HAYUTEIBHO HMKE TEMIIEPATYpPBI
IJIABJICHUS, C BBIACJICHHEM TeIia. ['a30BOM alleTUIICHO-KUCIOPOJHON PE3KOU
MO>KHO pe€3aTh TOJBKO T€ METAJUIbl, KOTOPHIE yIOBIETBOPSIOT CIAEAYIOIINUM YCIIO-
BUSIM:

1. Temneparypa IulaBieHUsI MeTajlla JOJKHA OBbITh BBIIIE TEMIEPATYpPbI
cropaHusi MeTajijia B kuciopoje. Hanmpumep, xene3o uMmeer TeMneparypy IjiaBie-
Huda 1539 °C, a temnepaTypa BOCINIAMEHEHHNSI YUCTOTO MTOPOIIIKA JKEJle3a B KUCIIO-
pone 315 °C. DTomy YCIOBUIO HE YIOBJIETBOPSAET YYryH. Y HEro TeMmreparypa
IUTaBJICHUS] HUKE TeMneparypsl cropanus. [1o 3Tol nmpuyrHe 4yryH HEBO3MOXHO
paspesaTh KUCIOPOIHOUN pe3KOH.

2. TemnepaTypa IUIaBlIEHUSI OKHCIIOB MeTailjia JAODKHA ObITh HM)KE TEeMIIe-
paTyphl IIaBjaeHus: Metaiia. Harmpumep, 3ToMy yCIOBHIO HE YIOBJIETBOPSET allto-
MUHUNA U €ro CIUIaBbl: TeMIlepaTypa miasieHus amomunus 660 °C, a oOpasyto-
1asicsi Ha MOBEPXHOCTH aIFOMUHUSA TyroruiaBkas mieHka Al,O; umeer Temmnepary-
py miasneHus 2050 °C u npensiTcTBYeT pe3Ke U CBapKe.
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Cxema aneTunaeHo-KUCIOPOAHOTO pe3aka nmpeacTaBiieHa Ha puc. 5.27. KoH-
CTPYKIIMSI pe3aka Takasi ke, KaKk U ra30BOM T'OpesiKU, TOJbKO pe3ak UMEeT JOMOJI-
HUTEJIbHO TPYOKY 4 IS MOAAauu PeXyIero Kuciaopoaa. MyHIIITYK 3 COCTOUT U3
JBYX MYHJIITYKOB: JJI MOJA4U PEXKYIIETO KUCIOpoJa 2 U roproueit cmecu 1 ans
CO3J1aHUs MTOAOTPEBATEIBHOTO IIIAMEHHU.

&

)

Puc. 5.27. Cxema aneTuiieHO-KUCIOPOTHOTO pe3aKa

[IaHru TPUMEHSIIOTCS] ¢ BHYTPEHHUM AuaMeTpoM 5,5; 9.5 u 13 MM u ¢ Ha-
pyxkHBIM nuamerpom 17,5 nimm 22 mM. JlJIsi TOprOYMX ra3oB LUJIAHTH JTOMYCKaroT
pabouee masinenue 3 at™ (304 xkH/M?), a mns kucnopona - 10 arm (1013 xH/m?).
JlnuHa manra npu padoTe ot 0ajuioHa J0JKHA ObITh HE MeHee 8 M, a IpH padoTe
OT re’eparopa - He MeHee 10 m.

TI'azvi-3amenumenu ayemuJsiena, NPUMEHIEMbIE IPU Ta30BOM CBAPKE U PE3-
Ke, MeHee (P PEKTUBHBI, YEM ALETUIICH.

Hegmsanoii eaz - cMech TOPIOYNX Ta30B, SABJISIONIMXCS TOOOYHBIM MPOIYK-
TOM HedTenepepadaTbIBAIOIINX 3aBOI0B.

Ipupoonwiii 2a3 MOAYYarOT U3 ra30BbIX MeCTOpOXAeHHU. OH COCTOUT B OC-
HOBHOM 13 MeTaHa (93-99 %).

IIponan-6ymanoeyio cmecov MONy4aroT MpU A0OBIUE U nepepaboTke HePTs-
HBIX ra30B U HePTH. XpaHUTCA U TPAHCIIOPTUPYETCS B CIKMXKEHHOM COCTOSTHUU B
GaJLIOHaX eMKOCTBIO 23,33 1 45 kr mox masienueM 16-17 atm (1621-1722 kH/v?).
Kunkas cmech 3amoiaHseT TOJAbKO MOJIOBHHY OallsIoHa, TaK Kak MpU HarpeBe 3Ha-
YUTEHHOE MOBBIIIICHUE JABJICHUS MOXKET NMPUBECTH K B3PHIBY OalIOHA.

bensun n xepocun WCNIONB3YIOT B BUAE NMapoB. st 3TOM Leau ropenku u
pe3aKky MMEIOT CIEIUaIbHbIE UCIAPUTENU, KOTOPhIE HAarpeBalTCsl OT BCIOMOTra-
TEJIBHOTO TUIAMEHU WM JIEKTPUYECKUM TOKOM.

Kucnopoono-gparwcosasa pesxka npuMeHsieTcsl ISl PE3KU METAIOB, KOTO-
pbIe HEBO3MOKHO Pa3pe3arh aleTHIICHO-KUCIOPOIHOM pe3koid. [Ipu aTom criocobe
B 30HY PE3KH BMECTE C PEXYIIUM KHCIOPOJIOM BIYBAETCS MOPOLIKOOOPA3HBIM
daroc Ha ocHOBe TopoIKa xene3a u heppodocdopa. g nomgaun daroca B 30Hy
PE3KHU pe3aK UMEET OMOJHUTENIbHYIO TPYOKY.
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[Ipu cropanum mHoOpoNIKa Kejle3a BBIAEIAETCA JOMOJHUTEIBHOE TEIUIO, a
rJ1IaBHOE - (hJ1t0C 00pa3yer JerKomIaBKui KUAKOTEKYUUH 1ILIaK.

OTUM CIOCOOOM PEXYT UyTyH, MEJIb U €€ CIUIaBbl, AIIOMUHHM U €r0 CIUIaBHI,
HEp>KaBEIOIUE CTaH.

Pe3ka Kucnopoonsim Konbem BHITIONHIETCS TOHKOCTEHHOM CTalbHOM TPYO-
KO (KOTbeM), MPUCOEIUHEHHON K pyKosiTKe. [IpuMeHstoT ra3oBsie TpyObl nua-
MetpoMm 1/4 mroiima. Kucnopon mpoxoauT yepe3 Kombe, MPHXKaToe CBOOOIHBIM
KOHLIOM K MpOXUraemMomy MeTtamty. HaumHaroT pe3ky ¢ mogorpeBa Kpasi 3arotoB-
KM AJIEKTPUYECKOM JIyroi WM ra3zoBbiM IutameHeM. [Ipu nmomaue kuciopoja B Ko-
b€ €r0 KOHEI] 3aropaeTcs U TAIbHEUIIHNN TOJOTPEB HE HYKEH.

OTOT crocod MpUMEHsIETCs I pe3KU ckpana 00Jbioi Tonumusl (10 1200
MM), “KO3JIOB” JIETOK CTaJeIUIaBUJIBHBIX IEUYeH, KEIE300€TOHHBIX IUIUT, OTBEP-
cTuil B OeToHe. /|51 MOBBIIEHHUS TEPMOXUMHUYECKOro 3 (eKTa pe3ku KONbEM B
CTaJIbHYIO TPYOKY BCTaBJISIOT MPOBOJIOKY U3 TEXHHUYECKOrO TUTaHa. PacriaBieH-
HBIA TUTAH U €r0 OKUCIIBI CIOCOOHBI PACTBOPSTH JIFOObIE OTHEYIIOPHI.

Pe3ka korbem MOXeT ObITh IPUMEHEHA JJI Pa300pKu OETOHHBIX IUIUT MPU
Karactpodax.

/JIpyzue cnocoowl 02Hegoll pe3ku memanios. /[y2oeas 31eKmpuieckas pes-
Ka UMEET HU3KYIO MPOU3BOJIUTEIILHOCTh U KAUECTBO pe3a. Bozdywmno-oyeoeas pes-
Ka YTOJIbHBIM 3JIEKTPOJIOM B HACTOSILEE BpeMsl pEAKO NpuMeHsieTcs. [liazmento-
0yeosas pe3ka HanboJiee MEePCIEeKTUBHA, T. K. 00ECIEUNBAET YUCTHIN pe3 U BBICO-
KYIO IPOU3BOUTEIBHOCTb.

5.9. KonTrakTHas 3JIeKTpHYECKas CBApKa

Konmakmmnaa snekmpuueckana céapka OCYUIECTBISIETCS C NMOMOLIBIO Ha-
rpeBa u nasieHus. [Ipy Bcex BUAax KOHTAaKTHOM CBAPKM METaUl HarpeBaercs 3a
CYET BBIJECICHHUS TEIUIA MPU MPOXOKICHUHU DIICKTPUYECKOTO TOKA YEPE3 CBAPHOE
COEIMHEHME; KOJIMYECTBO 3TOr0 TEIUIA onpeaesercs no 3akony /Jxoynsa-Jlenna:

Q =0,24-*R-t,
rae I - ceapounslil TOK, A; R - cymma COPOTUBIIEHHN CBApUBAEMBIX YYaCTKOB IIE-
nu, OM; t - BpeMsl poTeKkaHus Toka, c. CylecTBYIOT HECKOJIbKO Pa3HOBUIHOCTEN
AIEKTPOKOHTAKTHOW CBapKH.

5.9.1. DJIeKTPOKOHTAKTHAsA CTHIKOBASl CBapKa

Cmuikosasn ceapka (puc. 5.28) noapaszaensercs Ha CBapKy CONPOTHUBIICHHU-
€M U CBapKy OILIABJICHUEM.

IIpu ceapke conpomuenenuem Topupl 3aroTOBOK | THIATENBHO MOATOHSIOT,
3arOoTOBKHU 3aKpEIUIAIOT B 3axXBaTax 2 CBApOYHOM MAaIIMHBI, CBOASAT O COMPHUKOC-
HOBEHHUS Y BKIIIOYAIOT TOK OT MOHWXKaromero tpanchopmaropa 3. [locie Harpesa
MeTaJljla B MECT€ KOHTaKTa JI0 IJIACTUYECKOTO COCTOSHUS JaBJICHHE CXKATUsl TO-
BBIIIAIOT. DTOT CIIOCO0 MCIOJIb3YETCS JIsi CBApPKU CTEP KHEH M3 CTaJId, MU U Jia-
TYHU HEOOJIBIIOro AUaMeTpa ¢ IIomaaspo koHTakra 10 1500-2000 MM
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Puc. 5.28. CxeMa KOHTaKTHOM CTBIKOBOW CBApKH

JInst coeqMHEHUs CTEp>KHEN OOJIBIIOr0 TUaMeTpa MPUMEHSETCS ceapKa on-
naenenuem. Ilpu >5ToM He TpeOyeTcs MoAroHka kpomok. Ilocie BkiIOYeHUs TOKa
3arOoTOBKH CBOJST JIO COIMPUKOCHOBEHUS, U B OTACJIBHBIX MECTaX KOHTAaKTa OJjaro-
Jlaps BBICOKOM IUIOTHOCTHU TOKa MPOUCXOIUT oruiaBiieHue. [Ipunerarommii K CTEIKY
METAJIJI HArpeBaeTcs 10 MJIACTUYECKOTO COCTOSIHUS, U B 3TOT MOMEHT IPOU3BO-
JUTCS €ro ocajaka. B mporiecce ocajku ¢ TOPIOB BhIAABIUBACTCS KUAKAM METaI,
BMECTE C HUM YIAJISIOTCS U3 IIBA OKUCIBI U 3arpsa3HeHus. [IpumeHstoT nBa Bapu-
aHTa CBApPKHU: HEMPEPBIBHBIM U MPEPHIBUCTHIM OIuUiaBieHUEeM. CBapKa Henpepbvig-
HblM OIUIaBICHUEM omnucaHa Bhile. [Ipu npepwvigucmom OnaBlieHUU 3a)KaTble B
3axBaTax 2 3aroTOBKHU COJIMXKAIOT MO TOKOM. BBICTpO MOBTOPSISI ClIeAYIOIINE OTHO
3a APYrUM 3aMbIKaHUE U pa3MbIKaHUE, TOOMBAIOTCS OTUIABJIICHHS BCETO CEUYCHUSI.
3aTeM MPOU3BOAUTCS OCaJKa, B IPOIIECCE KOTOPOH BBIKIIFOYAETCS TOK.

MertoJ omnaBiaeHUsI UMEET PSJ MPEUMYLIECTB MEpPEl CBApKOM CONMPOTHUBIIE-
HUEM: MOBEPXHOCTh CThIKa HE TpeOyeT 0coO0OM MOATOTOBKH, MOXHO CBapUBaTh
pa3IuyHble METAIUTBI (OBICTPOPEKYIIYIO U YIIEPOJUCTYIO CTallb, MEJIb U aTIOMU-
Huit). Y aeapHOe JaBIeHHe OCaIKN cOCTaBIseT 3-6 kre/mm” (39-59 MH/M?). ITnot-
HOCTb TOKa MpUHUMaeTcs st craneit 20-60 A/mm”. TIpHITyCK Ha CBapKy COCTaB-
asiet npubnusurensHo 60 % ot AuameTpa, Hanpsbkenue S5-15 B, Bpemst 2-20 c.

MamuHsl 111 CTBIKOBOM CBapKU B OCHOBHOM CTallMOHapHbIE. B MammHax ¢
PYYHBIM TIPUBOJIOM CXKaTHE 3arOTOBOK M OCaJiKa OCYIIECTBISAIOTCS BpyuHyro. Ka-
YECTBO CBAapKW 3aBUCHUT OT omepaTopa. B mammHax aBTOMAaTU4eCKOro JEUCTBUS
BCE OIepaluy BBIMOJHSIIOT aBToMaT. [IpuBoJl B aBTOMaTrax MHEBMATUYECKUI WU
ruapaBinueckuii. CTBHIKOBBIE MAIIMHBI COKpaleHHO obOo3HavaroT: MCP-25,
MCT'A-300.

[TapameTpamu pestcuma CTHIKOBOW CBapKH SBISIOTCS MIOMHOCHb MOKA,
oasnenue N epems ceéapku. B oTanume OT TOYEYHOW W IIOBHOW CBAapKH, BPEMS
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IPOTEKaHUs CBAPOYHOI'O TOKA OIMpPEAEISETCS KOCBEHHO Yepe3 BEIUYUHY OCAJKH,
KOTOpasi 3aBUCUT OT YCTAaHOBOYHOW JUIMHBI. YCcmano8ouHOU OUHOU Ha3BIBACTCA
paccTostHUE OT TOPIla 3arOTOBKHU J0 BHYTPEHHETO Kpas dJEKTPOJa CTHIKOBOW Ma-
IIMHBI, ©3MEPEHHOE JI0 Hayajia CBapKU; OHO 3aBUCHUT OT CBOMCTB MeTallla M pa3-
MEPOB 3aroTOBKH. Y CTAHOBOYHYIO JJTMHY BBIOMPAIOT IO CIICIIHAIBHBIM Ta0JIAIIaM
WJTH SKCTIEPUMEHTAIIBHO.

IIpeumyurecrna.

Bricokast mpon3BOAUTEIBHOCTD MPOIECCa CBAPKH, JISTKOCTh aBTOMATH3AIIUN
npoiiecca, He TpeOYIOTCSl CBApOUHBIC MATEPHUAIIBI.

HenpocTraTku.

TpeOyeTcs cnenuaibHOE T0POroe 000pyAOBaHHE.

IIpumenenue.

JIJist cBapKu CcTep KHEN apMaTypbl, 3aTOTOBOK PYKOSITEH, BaJIOB U T. I. B Ma-
IITTHOCTPOEHUM.

Cnoco6 He3aMEeHHUM B MPOU3BOJICTBE CBEPJI OOJIBIIOTO CEYEHUSI.

5.9.2. ToueuHast 3JTeKTPOKOHTAKTHAS CBAPKAa

[Ipu moueunoit ceapke nMUCTHI CBapUBAIOT MEXIYy COOOM HE MO BCed MO-
BEPXHOCTHU KacaHWUsl, a JIUIIb B OTJIEIbHBIX TOUKax (puc. 5.29).

CymHoCTb nporecca: THATEIbHO 3a4HIICHHBIE JTUCTHI 2 HAKIIAbIBAIOT APYT
Ha JIpyTra BHAXJIECTKY U MOMEMIAIOT MEXKIY ABYMSI MEAHBIMH, OXJIAKIA€MbIMH BO-
JIOM, BJIEKTpoAaMu 3, MOJKIIOYEHHBIMH KO BTOPHUYHOMY BHUTKY MOHUKAIOIIETO
Tpancpopmatopa 4. Bepxuuit x060T 1 cBapOoUHOI MAITUHBI MOXKET MEPEMEIIATHCS
B BEPTUKAJIbHOM HAIPaBJICHUH, A HUKHUU - HETIOJIBUKHBIH.

3aTeM JIMCTBI CXKUMAKOT MEXIYy DJJIEKTpPOJaMHM C ycuiaueMm P, mocie yero
KPaTKOBPEMEHHO BKJIFOUAIOT CBAPOYHBIA TOK OOJIBIION CHUJIbI, KOTOPBINA JTOBOIUT
METaJll B MECTE KOHTAKTa JI0 IJIABJICHUS Spa 5 U 0 MIACTUYECKOrO COCTOSAHUSA
30HHI 6.

Puc. 5.29. CxeMa KOHTaKTHOI TOUEYHOU CBapKu
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3aTeM TOK aBTOMATHMYECKH BBIKIIIOYAETCS, >KUAKas BaHHA MeTauia (Sapo
CBapHOU TOYKM) 3aTBEpJIeBAET MO/ AecTBUEM ycuius P, uTo mpenynpexnaer 00-
pa30BaHUE yCaJI0YHON PAKOBUHBL.

ToueyHast cBapka MOXKET MPOU3BOJUTHCS HA MATKHX U JKECTKUX PEKUMAX.
Mazkue pextcumpl XapakTEpPU3YIOTCS OONBIION MPOJOIKUTEIIBHOCTHIO MPOTEKa-
HUS TOKa B CBAPOUYHOM 1enu (TJIaBHBIM HAarpeBOM) M MEHBIIIEH €ro MIOTHOCTHIO:
I0THOCTH ToKa 80-150 A/MM%, yenine Ha snekrpogax 15-40 MH/M, Bpemst mpo-
tekanus Toka 0,5-3 c. B aToM cityqae Bo3HHKaeT Oosiee oOmupHas 30Ha TepMHYE-
ckoro BiusiHUA. Ha Takux pexxrmax CBapuBaIOT yIIE€pOAUCTbIC, HU3KOJETHPOBaH-
HBIE CTaJIM U CTaJIU, CKIIOHHBIE K 3aKaJIKE.

P
L

7

Puc. 5.30. [{ukiiorpamma KOHTaKTHOM TOUYEUYHOI CBApKU

/Kecmkue pexcumobl XapaKTEPU3YIOTCS 0YEHb MaJIOW JUIUTEIBbHOCTBIO MPO-
TEKaHUS TOKA ¥ GOJIBIION €ro IOTHOCTBIO: IIOTHOCTH ToKa 120-360 A/MM?; Bpe-
ms 0,001-0,01 c. Ha atux pexkxumax cBapuBaroT JucThl Manon tommuusl (0,1-1,0
MM), OCOOCHHO U3 HEP>KABEIOLIUX U >KAPOIMPOUYHBIX CTaJlei, a TAKKE METAIUIbI C
BBICOKOH 3JIEKTPO- U TEIUIONPOBOJHOCTHIO, HE JIONYCKAOIIHNE NEPErpeBa OKOJIO-
moBHOM 30HbI (Al, Mg, Cu u ux crassl). PexxuMm TouedHON CBapKH BbIOMpaeTCs
[0 COOTBETCTBYIOLUIMM HOPMATHUBHBIM (CIIPaBOYHBIM) JAHHBIM U 33J1a€TCS B BUJE
nukiorpamm (puc. 5.30).

5.9.2.a. O0opynoBaHue il TOYCYHOM IJICKTPOKOHTAKTHOM CBAPKH

B Hacrosiee BpemMs MUPOKO MPUMEHSIOT CIEIHATU3UPOBAHHBIC TOYCTHBIC
MalIuHbI-arperarbl, cHabkeHHbIe poOoTamMu. OHU OOBIYHO BXOJST B COCTAaB aBTO-
MAaTUYECKUX JIMHUW (HampuMmep, JUHUN MO CBapKe Ky30BOB aBTomoOuiei). To-
YEYHbIE MEPEHOCHBbIE MAlMHBI (“KJICIIN’) U3rOTaBIMBAIOT TOJIBKO aBTOMAaTHYe-
CKOTO JCHCTBHUSA, Y4acTO CHAaOXEHHBIMH poOoTamMu. OHU BBITTONHSIOT CBAapKy Ha
nepeMeHHOM ToKe. CyIIEeCTBYIOT TaKK€ MAIIMHBI, BBHITTOIHSIONME CBAPKY HA I10-
CTOSTHHOM TOKe. X Ha3bIBaIOT TOUYCYHBIMH MAIIMHAMH C UMITYJIECOM TIOCTOSIHHO-
ro Toka u 0003HavaroT cokpamnienno MTHUII-300-1, MTUII-450-3, MTUII-600-5.
OTH MallMHbBI UCTIOJIB3YIOT, TIABHBIM 00pa30M, AJIsi CBAPKH JIETKUX CIUIABOB aJTfO-
MUHUS U MarHUS.
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5.9.2.6. TexHUKO-)KOHOMHUYECKOE 000CHOBAHHUE

Ipenmyecrsa.

DTO OJMH U3 CaMbIX BBICOKOIIPOU3BOIUTEIBHBIX cIOCO00B cBapku. He Tpe-
OyeTcst BpICOKast KBanuuKaius cBapiiuka. He Hy)KHBI CBapOYHBIC MaTEpPUAJIBI.

HenpocraTkm.

JHloporoe o6opyoBaHue, CIOKHbBIE aBTOMAaThl U pOOOTHI, CBapKa OorpaHuye-
Ha TOJIbKO JIMCTOBBIMHM HaxjJeCcTOUYHbIMU miBamu. [llupuHa uznenuii orpaHnunBa-
€TCsl BBUIETOM X000Ta.

IIpumenenue.

TodeuHas cBapka IPUMEHSIETCS B BATOHOCTPOEHUH, B CAMOJIETOCTPOEHUH, B
pUOOPOCTPOCHUHU, B CYAOCTPOCHUU U CEIbXO3MAITUHOCTPOCHUU, B CTPOUTEINIBCT-
Be U T. 1. HezaMeHnnMa ToueuHasi cBapKa MpU M3TOTOBJICHUU KY30BOB JIETKOBBIX
aBTOMOOMJIEH, KaOWH TPAKTOPOB U IPY30BBIX aBTOMOOUIICH.

C nomomipl0 TOYEYHON CBaApKU CBAPUBAIOTCS MPAKTHUUYECKU BCE METAILIBI U
UX CIUIaBbI: JISTUPOBAHHBIE CTAIM TOMIKUHON 10 10 + 10 MM; HeprkaBerolue cra-
JY TONIMHON 110 8 + 8 MM; craBsl amoMuHus AMu, AMr, {1, 16, 120 u ap.
TonmuHou 10 8 + 8 MM; cruiaBsl MarHust (MA1, MAS, MA21 u nip.) TOAMMHON 110
8+ 8 MMm; menp u ee crassl (J196, J190, JI68 u ap.) Tonuuuoi 10 6 + 6 MM; TUTaH
u ero crassl (OT-4, OT4-1, BT16) TonmuuHoit 1o 8+8 mM. MoxHO cBapuBaTh B
MaKeTe OT JIBYX M0 MATH JUCTOB. OCOOEHHO BBITOJIHO MPUMEHSATHh TOUCUHYIO CBap-
Ky IIpH 3aMEHE KJICTIaHbIX U PE3b0OBBIX COCIMHEHUM.

5.9.3. llloBHas (po1MKOBasi) 3JIEKTPOKOHTAKTHAs CBapKa

CymtHocTb ponuxoeoii ceapku (puc. 5.31) 3akiro4aeTcs B TOM, YTO CBapH-
BaeMbl€ JIUCTHI 2 MPOMYCKAIOTCSI MEXIY pojukamu 1 (35eKTpogaMu) cBapOYHOM
MamuHbl. [Ipu 3TOM 00Gpa3yeTcsi cBapHOM IIOB, COCTOSIIUNA U3 OTACIbHBIX CBap-
HBIX TOYEK, YACTUYHO NMEPEKPBHIBAIOIINUX APYT APYra. IJIEKTPOAbl MOAKIIOYAIOTCS
KO BTOPMYHOM OOMOTKE, KOTOpas COCTOMT M3 OJIHOrO BHUTKa. [loHMKaromumit
TpaHcopmaTop 3 paccurTaH Ha MOJy4YeHUE HampsbKkeHus 2-12 B, cBapouHbIil TOK
MOYKET COCTAaBJISTH THICSIYU aMIIED.

Puc. 5.31. CxeMa KOHTaKTHOW IOBHOW CBapKu
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Pa3nuuaroT 1Be OCHOBHBIX Pa3HOBUIHOCTH IIOBHOMW CBAPKH:

1. C HenpepbiéHbim 6KIIOUEHUEM CEAPOUHO20 MOKA W HETIPEPHIBHBIM JIBU-
YKEHHEM 3aroToBoK (puc. 5.32, a).

2. C npepvieucmolm 6KI1I04EHUEM MOKA Y HETIPEPHIBHBIM MEpEMEIICHUEM
3aroToBOK (puc. 5.32, 0).

IFP irP
Iy )

P P
/!

a 0

Puc. 5.32. [TuksiorpaMmbl KOHTAKTHOM IIOBHOW CBapKu

[lepBBIii UK NpeIHA3HAYEH JJISI CBAPKM KOPOTKUX IIBOB. BTOpOW LMK -
JUISl CBAPKU JUIMHHBIX IIBOB U CBAPKU METAJIJIOB, JJISI KOTOPBIX OMACEH MEPETPEB.

KopoTkne mBBI CBapuMBarOT OT OJHOTO KOHIIA 3arOTOBKH K JPYyroMmy, a
JUIMHHBIE - OT CEPEINHBI K KOHIIAM.

[TapameTpamu pesrcuma MOBHOW CBAPKH SIBISIOTCS MIOMHOCMb moka (10
4000 A/mm); Oasrenue (nocturaer 7 MH/M); apems npomexanus moka - 10 0,3
c; 8pemsa omkatodenuss moxa (naysnl) - 1o 0,7 ¢; ckopocmo ceapxu 0,5-3 M/MUH.

[IToBHBIE MalIMHBI OBIBAIOT MEPEHOCHBIC U CTAIlMOHAPHBIE, CIICIIMATU3UPO-
BaHHBIC U YHUBEpPCAJbHbIE, MOJYyaBTOMATHYECKOTO (ME€IaJbHOTO) U aBTOMAaTHYe-
CKOTO JICWCTBUS, UMECIOIINE MHEBMATUYECKU MEXAHU3M CKaTUsd pPOJUKOB. Jua-
MeTp posinkoB paBeH 40-350 mM. ITenanbHbIe MAllIMHBI BHITIOJIHSIOT CBAPKY Ha Iie-
peMenHoM Toke (tuna MIIIT). ABTOMaTuyeckrue MallvMHbI - Ha TIEPEMEHHOM TOKE
WM Ha TIOCTOSIHHOM (C UMITYJIbCOM TTOCTOSTHHOTO ToKa), Tura MIIIIIN.

5.9.3.a. TexHuko->)KOHOMHYECKOE 000CHOBAHHUE

IIpeumyuiecrsa.

[IToBHBIC MaImIUHBI MOTYT MPOM3BOAWTH KaK MPEPHIBUCTYIO CBApPKY, TaK H
CIUTOITHBIM 1BOM. OOECIIeYHBAIOT BHICOKYIO T€PMETUYHOCTh M XOPOIIWW BHEIII-
Hu# By mBa. He TpeOyeTcs BbICOKas KBATM(UKAIIUSA CBAPIIHKA.

HenocraTkm.

Crnoxxaoe obopynoBanue. OCOOCHHO CIIOKHA KOHCTPYKIIHSI y3ja TOKOIOJI-
BOJa K BpalllaloIIuMCcs pOJIMKaM-3JeKTpojaaM. IIpu cBapke repMETHUYHBIX IIBOB
TpeOyeTCsl MOATOTOBKA B BUAC OTOOPTOBKH.

IIpumenenue.

[IloBHast cBapka NMPHMEHSCTCS B MacCOBOM ITPOM3BOJICTBE MPH H3TOTOBIIC-
HUU TOTUIMBHBIX OAKOB W JIPYTHX COCYJIOB M3 CTaJICH W IIBETHBHIX METAJIOB, a TaK-
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K€ U3 CTaJbHBIX JHCTOB C MOKPBHITHEM (OLMHKOBAaHHBIE, JIy>KEHbIE, OCBUHIIOBAaH-
HBIE U Jp.).
[IloBHOI CBapKOW CBAPUBAIOT JIUCTHI TOJMUHOMN 0T 0,3 10 3 MM.
Ponuko-cmvixkosas ceapka mpy6 ¢ NPOAOIAbHBIM CBAPHBIM IIIBOM SIBJISETCSA
Pa3HOBUHOCTBIO IIIOBHOM AJIEKTPOKOHTAKTHOW CBapKH.

5.9.4. KongeHncaTopHasi cBapka

CymHocTh 3TOro crnocod6a KOHTAaKTHOW CBAPKU COCTOUT B TOM, YTO HEOOXO-
IuMast JUTsl CBapKU DHEPrus HakarumBaeTcsi B KoHaeHcaTope K (puc. 5.33), pabo-
TaloleM OT BhIMpsmutens B, a 3arem uepe3 Tpanchopmarop T paspspkaeTcs Ha
cBapuBaeMble 3aroToBkH. CyIECTBYIOT becmpanc@opmamopHas KOHAEHCATOpHAas
cBapka (MMPUMEHSETCS JJISl CBapKH MPOBOJOKH MAaJlOTO TUAMETPA) U MmpaHcghop-
MamopHasi, ¢ IOMOIIBI0 KOTOPOH MOYKHO MPOU3BOAUTH TOUEUHYIO CBAPKY.

5% _|_R-

Puc. 5.33. Cxema KOHJIEHCATOPHOW CBapKu

T

HpeI/IMYHIeCTBOM KOHI[GHC&TOpHOﬁ CBApPKH ABJIACTCA Majiad HOTp€6J'I$I€MaH
MOIIHOCTB. TaKy}o YCTaHOBKY MO’KHO BKJIIOYAaTh B OCBCTUTCIIbHYIO CCTbh, T. K. HC-
KOTOPBLIC MalllMHBI UMCIOT MOIIHOCTH HC Ooiece MOIIIHOCTH OOBIYHOI HACTOJBLHOM
JIaMIIBbI.

5.10. CnneunanbHbIe BUbI CBAPKH

5.10.1. Il.iasmenHast cBapka

CyImecTByeT 4eThIpe arperaTHbIX COCTOSHHUS BEIECTBA - TBEPOE, JKHUIKOE,
ra3oo0pa3Hoe U MIa3MEeHHOE.

Puc. 5.34. CxeMbl IyroBbIX IMJIa3MEHHBIX TOJIOBOK
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B ra3oBoii cpejie mpu MOBBINIEHHBIX JABJIEHUSIX U MPHU BHICOKUX IUIOTHO-
CTAX TOKa OT aTOMOB OTPBIBAIOTCS HE TOJILKO BHEIIHUE, BAJICHTHBIE 3JIEKTPOHBI,
HO W JJICKTPOHBI BHYTpeHHHX opOut. [lomydaercs macca, cocTosimas U3 4ac-
TUYHO OTOJICHHBIX SIZIEP U OTOPBAHHBIX OT HUX AJIEKTPOHOB, 00Jajaromias Bbi-
cokol Temneparypoi nopsaaka 10000-50000 °C - naazma. Paznuuaror “eops-
yyro” 1 “xonoouyro”’ (HeHacToAMY) wiasMy. [Ipu naazmennoi ceapke npume-
HSETCS XOJIOAHAA IJ1a3Ma.

[1n1a3MeHHyI0 CTPYIO MOJYYarOT ¢ MOMOIIBIO TUIa3MEHHON Topenku (nias-
mompoHa), puc. 5.34. I'openka nurtaercs NOCTOSSHHBIM TOKOoM 60-80 B mpsimoit
MOJIIPHOCTU OT UCTOYHUKA C MAaJaloIIel XapaKTepucTukou. Jlyry 3axuraror ¢ mno-
MonIpl0 ociuiuisitopa. [Ipu 3Tom ayrosoit paspsig 4 Bo3OyxkaaeTcs B KaHaje 2
MEXIY AJEKTpooM 1 u3 Boib(hpaMa U MEIHBIM COIUIOM S, OXJIaXKIaeMbIM BOJOU
3 (puc. 5.34, a). Kanan a5ekTpuyecku U30JIMPOBaH OT COILIa U 3JIeKTpoia. Broias
JIyTHU 10 KaHaJy MPOIyCKalOT T'a3 - aproH, refui, a3ot, BoJopo U np. ['a3 npoxo-
JUT Yepe3 COTUIO0, CXKUMasi CTOJIO JyTH, HOHU3YETCS W BBIXOJWT M3 COTUIA B BUIE
SIPKO CBeTsIIeics cTpyH 6 (1a3mel) ¢ Temnepatypoi 10000-50000 °C.

Paznmuuaror miuasMOTpOHBI ¢ pazoenbHbiM CORAOM U KAHAIOM, CO CTPYEH,
BBIJICJICHHOW U3 CTOJI0A YT (cmpys KoceenHo2o Oeticmsust), puc. 5.34, a; ¢ co-
6MEUeHHBIM CONJIOM U KAHAIOM, CO CTPYE, BBIJICTICHHOM U3 CTOJI0A AYTH (CTpys
KOCBEHHOI'O JIEUCTBUA), puc. 5.34, 0; ¢ coemeuieHHbIM CONIOM U KAHAIOM, CO
CTpyeH, cOoBHaJaronieil ¢ TOKOBEAYIIUM CTOJIOOM IYTH (Ccmpysi npsaMo20 Oeucm-
sus), puc. 5.34, B.

B nepBbIX IBYX ciyyasix IJIa3MEHHYIO CTpYIO ((akeln) UCTOIb3YIOT KaK He-
3aBUCHMBII HCTOYHHK TEIUIOTHI ¢ TemnepaTtypoi a0 16000 °C. Ctpys, coBnaaaro-
masi ¢ TOKOBEAYIIUM CTOJIOOM JIyTH, UCIIOJIB3YETCS JJIsi 00pabOTKU TOJIBKO JICK-
TPOIPOBOIHBIX MAaTEPUAIOB U UMeeT Temneparypy a0 30000-50000 °C.

B cnydae cTpyn KOCBEHHOrO NEWCTBHUSI OMEPATOpP OOBIYHO MPOU3BOJIUT
CBapKy “Ha Becy’ T. €. 0€3 NMPUMEHEHUS MOJKIAJKU TOJ CBApUBAEMbIe KPOMKH
3aroToBOK B 30HE (popMupoBanus 1mBa. CBapKy BBHIMOIHSAIOT B OCHOBHOM 0€3 MpH-
CaJKH, BPYYHYIO WU aBTOMATU3HPOBAHHBIM METOOM.

Crnenyetr OTMETUTD, YTO TIJIa3MEHHAS CTPYS B CBSI3U C HEOOJIBIIIUM PACX0JI0M
raza v OOJBIION CKOPOCTBIO UCTEUYEHUS, CITOCOOCTBYIOIIEH MOJICOCY BO3AyXa, HE
obOecreunBaeT JOCTATOYHOW 3amuThl Marepuaina. [losTomMy ropenku cHaOXaroT
BTOPBIM COILJIOM, PACIIOJIOKCHHBIM KOHIICHTPUYECKH BOKPYT TMEPBOTO, IS J1O-
MOJIHUTENBHOM TT0JJaud 3alIMTHOTO ra3a. HegocTtaroTok aprona kak OJJHOATOMHO-
ro IMia3Moo0pa3yrolero ra3za 3aKkjii4aeTcsl B €ro HU3KON TEeIIOCTOMKOCTH, YTO
o0ycloBiIMBaeT Malylo 3P(EKTUBHYIO TEIJIOBYIO MOIIHOCTH IIa3MEHHOM IyTH,
0COOEHHO BBIZIEJICHHON W3 cTosi0a ayru. JJisi ToJiydeHUs MOIIHOM TIa3MEHHOM
CTPYH KOCBEHHOTO JCHCTBHUSA, UCIOJIb3YeMOU I PE3KH, TPUMEHSIOT JIBYXaTOM-
HbI€ Ta3bl (BOJOPOJ WK a30T). CIOCOOHOCTh 3TUX ra30B K AUCCOLMAIIUU MOJIEKYJT
B Jlyre 00eCleuynBaeT MePEHOC OONBIIOTO KOJIMUECTBA YHEPTUN U3 CTOJIOA TyTH Ha
MOBEPXHOCTh MaTeprasia. OJTHaKO WX MPUMEHEHNE MPUBOJIUT K OBICTPOMY U3HOCY
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ANIEKTPOJIA U COIIa ropesiku. [103TOMy 3T rassl HCIOIB3YIOT B CMECH C apTOHOM:
aproH - Kak 3al[UTHBIN ra3, a30T WIA BOJOPO] - KaK MIa3zMooopasyromue. OaHum
U3 OYEHb BAXKHBIX NTAPaAMETPOB pexcuma CBAPKU CTpyel MpsIMOTO JEHCTBUS SIBIIS-
€TCSl 3a30p MEXIYy COIUIOM IUIa3MOTPOHA W KPOMKAMH 3aroTOBOK. DTOT 3a30p
THIATENBHO PETYIUPYETCS U (PUKCUPYETCH.

5.10.1.a. Ob6opynoBanue

YcTaHOBKH ISl IUIA3MEHHOW CBApPKM HMMEIOT HWCTOYHUK MHUTAHUS [yTH,
MJ1a3MOTPOH, 0AJIOHBI JIS IJ1a3MO00Pa3yIOIIEro 1 3alllUTHOTO ra30B, allapaTrypy
JUIL KOHTPOJISL U PETYJIMPOBAHUS pacxoj]a ra30B, CUCTEMY BOJSHOTO OXJIAXKICHUA
mIa3MoTpoHa. PaspaGoTaHbl ycTaHOBKM oOmiero npumeHenus tuna MIIA-3,
MII1Y-4, MITVY-5 u ap. Kaxnaas u3 HUX npeJHa3HaueHa JJI1 CBapKU 3arOTOBOK OII-
peneneHHor tonuuHbl. Tak, Ha yctaHOBKE MIIM-3 MOXHO BBINOJIHATH MHUKpPO-
IJIa3MEHHYIO0 CBapKy 3aroToBoK ToimuHou ot 0,05 mm go 1,0 MM, Ha ycTaHOBKe
MII-5 - cBapKy 3aroToBOK TOJIIMHON 10 3-6 MM. B CBA3U ¢ 3TUM Kaxjas ycTa-
HOBKa CHa0»XE€HAa COOTBETCTBYIOIIUM IUIa3MOTPOHOM (TOPENKOM), MO3BOJISIONIUM
MPUMEHSATh MAKCUMAaJIbHBII CBAPOYHBII TOK.

5.10.1.0. TeXHUKO0-DKOHOMHUYECKOE 000CHOBaHHUE

IIpeumyiecrsa.

[1na3mMeHHas cTpys MO3BOJISIET PErYJIMPOBATh TEMIEPATYPY (Pakena B MIUPO-
KUX Tpezenax. Beicokas ycTOWYMBOCTH Ipolecca 00pa30BaHUs I1a3Mbl O3BOJIS-
€T IOJy4aTb MUKPOIUIA3MEHHYIO CTPYyHO Ipu Tokax 10 0,5 A, KOTOpOW MOXKHO
CBApUBATh METAJUIBI TOJIIIMHOM B HECKOJIBKO JECATKOB MUKPOH. MOIIHONW KOH-
LHEHTPUPOBAHHOM CTPYEW MOKHO CBApUBATh METAIIbI TOJIIMHOW 15 MM 3a oauH
IPOXOJ ¥ pe3aTh MeTajlibl y3KkUM pe3oM. He TpeOyeTcs BakyyM.

Hepocrarkm.

BbICcTpo M3HAIIMBAIOTCA COIUIO M AJEKTPOJIbI M1a3MoTpoHa. st 00paboTku
Pa3IMYHBIX TOJIIMH METAJUIOB TPEOYIOTCSl YCTAHOBKHM C Pa3HbIMH IapaMeTpaMu
(m7st KaXXA0W TOJIIMHBI - CBOSI yCcTaHOBKA). KOH(Uryp1us IIBOB U UX Pacnoyioxke-
HUE B MPOCTPAHCTBE OTPAaHUYMBAETCA BECOM M rabapuTaMu I1a3MOTPOHA.

IIpumenenue.

[Ima3meHHON CTpyel MOYKHO CBAapMBaTh, p€3aTh U HAIUIABIISITH BCE METAJUIBI
Y UX CIUIABBI, @ TAKXKE MOJYIPOBOJHUKH U TUIJIEKTPUKH.

Oco6eHHo > PexkTBHa MUKPOTUIA3MEHHAsl CBapKa TOHKOJIMCTOBBIX 3aroTo-
BOK M3 HEPXKABEIOLIMX M KapOINPOYHBIX CTAJEH U CIUJIABOB, TYIOIUIABKUX METaJl-
JIOB M MX CIUIaBOB (HMOOW, MOIMONEH, TUTaH, HUPKOHUN U Ap.). C MOMOIIbIO
IUTa3MEHHOW CTPYH MPOU3BOAAT PE3KY JIIOOBIX MaTepUaloOB, HAIIABKY M3HOIICH-
HBIX JETajlel, HAaIUIaBKy MEIN Ha CTajlb, HAHECEHUE KAPOCTOMKUX U KOPPO3UOH-
HOCTOWKHX 3aLIATHBIX HOKPBITHM.

[Ina3meHHON CcTpyed MOXHO HCIapATh matepuaibl. KonaeHcannein napos
MaTepHUaloB, BBIXOAAIINX U3 IJIA3MEHHOW CTPYH, MOJIY4Yat0T MOHOKPHUCTAJUIBI I10O-

108

 KOMMNEKT 3NEKTPOHHBIX
YYEBHO-METOAUYECKNUX MATEPUAJIOB 'OTMABAEHKE 5= g 3AKPbITh 3




l'epacumoBmy K.I"., EBTtowwkuH KO.A., ®omuH H./A., XBoposa U.A.
, | R TexHonornyeckie NpoLecchl MaLIMHOCTPOUTENBHOTO MPOU3BOACTBA. YacTb 2:
BbPRSUDBE i YyebHoe nocobue, 2004. — 140 c.

|
|

JYTIPOBOJHUKOBBIX MAaTEPHAIOB M YHCTHIX METAJUIOB, TAKUX, KaK BOJb(pam, MO-
anbaeH, Huooui u ap. [1na3MeHHyI0 CTpyI0 MOXHO UCIOJIb30BATh JIsl TOJTYYESHUS
TOHKUX METAJUIMYECKUX HUTEH OUE€Hb BHICOKOW MPOYHOCTH.

5.10.2. DyIeKTPOHHO-JIy4YeBasi CBapKa

[Ipu 21exmponno-nyueeoil ceapke HarpeB MeTamia IPOU3BOAUTCS IJIeK-
MPOHHBIM JYYOM - CHKATBIM MOTOKOM AJIEKTPOHOB, OBICTPO MEPEMENIAOIINMCS B
CUJIBHOM 3JIEKTPUYECKOM II0JIE.

N3BecTHO, 4TO MPU UCTOIB30BAaHUU OOBIYHBIX CBAPOUYHBIX UCTOUHHUKOB (Y-
ra, rjaamsi) MeTajul HarpeBaeTcsl C MOBEPXHOCTU U TEILJIO PACIpPOCTPaHSAETCS B CTO-
POHBI U BIUIyOb B BUJE MOJYKpYyra. DJEKTPOHHBIA JIyd MPOHUKAET B METAJUl Ha
IyOMHY B HECKOJBKO MWJUIMMETPOB, W TEIJIOTA BHIACISIECTCS B CAMOM METalIe,
npu4eM HauOoJiee MHTEHCHBHO Ha HEKOTOPOM MIyOMHE IMOJ| €ro MOBEPXHOCTHIO,
puc. 5.35.

4.7

o,

73
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]

L

bhih=120 hih=1/10
a 7]
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=

Puc. 5.35. Tunel cBapHBIX COEIMHEHUH,
BBITOJIHSIEMBIX 3JIEKTPOHHO-TYYEBOM CBAPKOM

OTtHo1IeHre rTyOuHBI MPOTUIABJICHHS h K IMpHUHE 11Ba b MOXKET TOCTUTATh
20:1; Takoe MPOIUIABICHUE HA3BIBACTCS KUHMCAIbHBbIM, puc. 5.35, a, 0. Takas
dbopma 1Ba ¥ HEOOJIBIIIOS, CKOHIIEHTPUPOBAHHOE HA MaJIOH IIOIMIAIH, KOJIMYECTBO
TEIJIOThI, BBOAUMOM B CBAPHOE COEIUHEHHE, PE3KO YMEHBIIAET BO3MOXKHOCTh JIe-
dbopmanum, AOJII0 HAIIABJICHHOTO METala M OMACHBIX CTPYKTYPHBIX MpeBpale-
HHUM B OKOJIOIIIOBHOM 30HE.

J{nst orpaHUYEHUS pa3MEPOB HArpeBa 30HBI TEPMHUYECKOTO BJIMSHMS, a TaK-
K€ TIPU CBapKe JIETKO MCHAPSIIOIIMXCS METANIOB OCYIIECTBISIOT MMOJIavy TOKa KO-
POTKHMMH MOITHBIMHM UMITyJIbcamMu ¢ yacToToi oT 1 g0 3000 'y 1 mpo0KUTEN b-
HocTthio oT 0,01 10 0,00005 c.

5.10.2.a. O6opynoBanue

YcranoBKa JUIs 3JCKTPOHHO-TTYYEBOM CBAPKH COCTOMT M3 BaKyyMHOM Kame-
PBI, B KOTOPOIl MOAEP)KUBACTCA B Ipoliecce cBapku Bakyym 107 - 10™ mum pr. cT.
(133-10™ - 133-10” H/M®), u snekmponnoli nywiku - TeHepaTopa SIeKTPOHHOrO
ny4a (puc. 5.36).
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[Tymka nmeet Boib(paMoBBIA KaTo 1, 3aKIIOYEHHBIH B KOJIbLIEOOPA3HBIN
dbopmupyromuii snextpon (munuHAp BeHenbra) 2, U pacnonoxKEHHBIA MO HUM
JMCKOBBIN aHOI 4 C IIEHTPaJIbHBIM OTBEPCTUEM [IJIsl MPOIYCKAHUS JICKTPOHHOTO
Jay4da 3 OT KaTojia K 3aroTOBKE 8, 3akperieHHo# Ha ctoiie 10.

K momrocam cBapouHOM yCTAaHOBKH IMOJBOJUTCSI BBICOKOE HampsiKeHUe (OT
10 no 150 xB), Tox mocrossHHBIN HeOobIION crbl (35-1000 MA). Ilpu Harpese
Karoja 1 ¢ ero MoBEpXHOCTH M3IY4YarOTCS AJIEKTPOHBI U CO CKOPOCTHIO, COM3MeE-
pPUMOM CO CKOpPOCTBIO CBETa, MOJI JEHCTBHEM OOJBIION Pa3sHOCTH MOTEHIIMAJIOB
YCTPEMJIIIOTCS K aHoly 4. MarHuTHoOe 1MoJie FOCTUPOBOYHBIX KAaTylIEK 5 HaIpas-
JsieT Jiyd 1o ocu nymku. Jnadparma 6 orcekaeT sHepreTuuecku ManodhexTuB-
HbIC KpaeBble 30HBI Jyda. MarauTHas nauH3a 7 (QoKycHpyeT (CKUMAeT) JIyd 10
nuametrpa 0,01-1,2 MM Ha TOBEPXHOCTHU 3arOTOBKH.

Puc. 5.36. Cxema 31eKTpOHHO-TTy4€BOM CBAPKHU

CKOpOCTb CBapKH OIPEAEISAETCS CKOPOCTHIO TEpPEMEIICHHs] 3arOTOBKH B
KaMepe TOoJi HEMOJABUKHBIM JYYOM WJIU OTKJIOHEHHEM CamMoro jyda ¢ TOMOIIbIO
OTKJIOHSIOIIEH cucTeMbl 9. OnTHYeckas cucTeMa, CoCcTosIIas u3 3epKana, 00beK-
THBAa C OCEBBIM OTBEPCTHEM M MHKPOCKOTNA, MO3BOJIIET BECTU HAOIIOJCHUE 3a
MIPOIIECCOM CBApPKH MPU MHOTOKPATHOM YBEIMYCHUH (WM C TIOMOIIBIO TEICBU3H-
OHHOM CHCTEMBI).

B 3aBucMMOCTH OT BEIMYMHBI HAPSHKCHUS MEXKTY KaTOJIOM M aHOJOM (Tak
HA3bIBAEMOE YCKOPSIOIIEe HAIPSKEHUE) Pa3IMyaloT JBa TUIIA AJICKTPOHHOIYyYE-
BBIX IIYLIEK: HU3K0B0IbMHbIE, C yCKOpsitomuM HanpspkeHueM 10-30 kB, u éwico-
K080o1bmHble, ¢ yCKOpsitomuM Hanpsbkernuem 10 150 kB. Kpome Toro, mymiku Ob1-
BAIOT OiuHHOPoKycHble, ¢ PokycHbIM paccTostHuEM 300-500 MM. B aTOoM ciyuae
U3JIeTIUE HE SABJISETCS SJIEMEHTOM JJICKTPUUICCKOM IIETH, T. €. CTAHOBHUTCS BO3MOXK-
Ha 00paboTka AMAIEKTPHUKOB. CYIIECTBYIOT TaKkkKe KOPOMKOQOKYCHble TYIIKU
(poxycHoe paccrosare 30-40 MM), B KOTOPBIX aHOJOM SIBIISIETCS CaMO HU3JIEIHE.
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OTH NMyHNIKA WMEIT MEHbLIME pa3Mepbl. TakKMMU NyIIKaMd MOXXHO CBapHUBaTh
TOJIBKO 3JICKTPOIIPOBOJHBIE MATEPUAIBI.

5.10.2.0. TeXHNKO-D)KOHOMHYECKOE 000CHOBaHHUE

IpeumymecrBa. brnarogaps wWacanbHOW 3alUTE OT BPEIHOTO BIMUSHUS
BO3JlyXa 00ECIeUMBAETCSl BHICOKAs YUCTOTA METAJlJla M Ka4eCTBO CBapKU. MOXKHO
CBApUBATh 32 OJIMH MPOXOJ] Y3KUM (KHH>KaJIbHBIM) IIIBOM 3arOTOBKHU TOJIIUHOMN 10
200 MM 0e3 pa3feiKd KPOMOK IMpU CKopocTH cBapku jo 100 m/gac. Xopommii
BHEIIHUW BHJI CBAPHOI'O COEIMHEHUS (3€pKajbHas MOBEPXHOCTH). BO3MOXKHOCTH
CBapKH Yepe3 y3KHe OTBEPCTUS B HEIOCTYMHBIX MecTax (puc. 5.35, B).

Henocrarku. [Joporoe u cioxkHoe o0OpyAOBaHHE; pa3Mep CBapUBAEMBbIX
3arOoTOBOK M OINEPAaTUBHOE YIIPABJIEHUE MPOLECCOM CBAPKH OTPAHUYEHO BAKYYM-
HOM KaMepoH; HH3Kas NPOU3BOJMTEIBHOCTBH IIpoliecca H3-3a TOrO, YTO MHOTO
BPEMEHHU, HYKHO JJIsl MMOJYYEHHUs BBICOKOTO BaKyyMa; TpeOyercs OMOJIOrnyecKast
3allATa NEPCOHANIa OT PEHTTE€HOBCKOTO M3yYEHHUs, BOZHUKAIOILErO IIPU cOyaape-
HUU AJIEKTPOHHOIO IyYKa C TBEPAOW MOBEPXHOCTHIO U3IEIH.

IIpumenenme. JlJig1 cBapKku BCEX MAaTepHaloOB, B TOM YHUCJE Pa3HOPOIHBIX,
HaIpHUMep, METAUIOB C KEPAaMUKOM, CTEKJIOM; OCOOEHHO BBICOKOE KayecTBO olec-
MEYMBACTCS MPU CBAPKE TYTOIMJIABKUX U XUMUUYECKU aKTUBHBIX METAJIOB: HUOOUS,
TaHTajga, MOJUO/IEeHa, BoJdb(dpaMa, TUTaHA, IUPKOHUS U JIp.; MUHUMAaJbHAS TOJ-
IIMHA CBapUBAEMBIX 3aroToBOK cocTasisieT 0,02 Mm.

C 1oMOIIBIO 3JIEKTPOHHOTO JIy4a, KpOME IPoLecca CBApKH, MOXKHO yCHe-
HO MPOIIKUBATh OTBEPCTHUS TUAMETPOM TOHBLIE YEJIOBEUYECKOTO BOJIOCA, TPOPE3AThH
OUEHb y3KHE Ma3bl, LIEJNH, pa3pe3aTh Ha YaCTHU 3aTOTOBKHU, OCOOEHHO U3 JparoleH-
HBIX METaJIOB, a TaK)KE€ HEeMETaJIoB (KBapll, KepaMuka, aiMasbl U Jp.). Kpas 006-
paboTaHHOM MOBEPXHOCTH IMOJIYYalOTCSl POBHBIE U YUCThIE, HE TPEOYIOIINE T0BOI-
KH, & CTPYKTYpa CMEXHBIX CI0€B METAJlJIa IPHU 3TOM OCTAETCSI HEU3MEHEHHOM.

5.10.3. CBapka TpeHueM

Ceapka mpenuem TPOUCXOIUT B TBEPAOM COCTOSHUU. [Ipm 3TOM TOPIIHI
CBAapMBAEMBIX CTEpP)KHEW CBOMSTCS JO COMpPUKOCHOBeHHs (puc. 5.37, a). 3arem
OJIMH W3 CTEP)KHEU MPUBOIAUTCS BO BPAIICHHWE W CIABIUBACTCS CO BTOPHIM CHJIOM
P. 3a cyer TpeHms BbIIENAECTCS TEIUIO, U CBapUBAaEeMbIe TTOBEPXHOCTH pa3orpeBa-
I0TCS JI0 TUTACTHYECKOTO COCTOSHUA. [Ipm 3TOM pa3pymaroTcs OKHUCHBIC TUICHKH.
DTOT mepuoJi Ha3bIBACTCA 0caokd. 3aTeM BpallleHMe MTHOBEHHO MpEKpaliaeTcs,
YCWIINE CAABIMBAHUS YBEIMUUBACTCS (1pOKO6KA), U BOZHUKAET CBAPHOE COCIUHE-
HUE 32 CYET CHJI MEKATOMHOTO B3auMoaecTBus. HOTIa 11 CBapKu JOCTATOYHO
OJIHOM OcajKu, 0€3 MPOKOBKH.

OCHOBHBIMU TTAPAMETPAMH PEHCUMA CEAPKU SBIISIOTCS: YOeabHoe 0asieHUe
P=10-20 krc/mm>, gpems t=3-10 c; seruuuna ocadku 2-10 MM, ckopocms épauje-
Hus 'V - 1o 3000 06/MuH.
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Puc. 5.37. llpuHuunuaabHble CXeMbl CBAPKH TPEHUEM

B npon3BoACTBE HANUM MPUMEHEHUE CBAPOYHBIC MAIIIUHBI, U3TOTOBJICHHBIC
o cxeme puc. 5.37, a. OctajibHbIEe CXeMbl UMEIOT OTPAaHUYEHHOE MPUMEHEHUE WU
BOOOIIE HE MPUMEHSIOTCS M3-3a CIOKHOCTH MEXaHH3Ma OCYIIECTBICHUSI CXEMBI.
CaMbIM OTBETCTBEHHBIM M OBICTPO BBIXOJSIIUM U3 CTPOS SIBISETCS y3€7 MTHOBEH-
HOTO TOPMOXEHHS, OT KOTOPOTO B OCHOBHOM H 3aBUCHUT Ka4€CTBO CBApKH.

CymiecTBYIOT pa3Hble TUIBI CBApHBIX COCJAMHEHUH, KOTOPbIE MOTYT OBITh
OCYIIECTBJIEHBI MO JIBYM cxeMaM: 1) ceapka ecmulk cmepiicHeii u mpyoé (puc.
5.38, a, 0) uiu cBapka TpyOsl co cTtepkHeM (puc. 5.38, B) u 2) ceapka cmepicHs
unu mpyowt ¢ aucmom (puc. 5.38, r, 1, €). [Ipu aTOM 11 CBapKU CTEP>KHS C JIUC-
TOM HEO0OXOAMMO, YTOOBI JINCT UMEJT BBICTYII IO pa3Mepy CTEPIKHS.

A HE

Puc. 5.38. Tunsl cBapHBIX COEAMHEHUH, BBITIOJIHAEMBIX CBAPKOW TPEHUEM

5.10.3.a. TeXHUKO0-)KOHOMHYECKOE 000CHOBAHHUE

IIpenmymecTBa. [Ipu cBapke Tpenuem pacxoayercs B 5-10 pa3 mensble
AIIEKTPOIHEPIUH, YEM NPHU KOHTAKTHOW cBapke. HeT pa3OpbI3ruBaHuUs KHUAKOTO
MeTasuia U UCKP, KaK IPU KOHTAKTHOM AJIEKTPOCBapKe.
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Henocrarku. [loporoe oOopynoBaHue, HEOOXOJUMOCTh HUMETh CHKATbIU
BO3yX (4-6 aT™M) JUIsl CIaBIIMBAHUSI 3arOTOBOK WJIM THAPOCUCTEMY, UTO €IIIE XYXKE.
BrICTpBIii U3HOC U TPEOOBAaHUE YACTON PETYIUPOBKH TOPMO3HBIX Y3JIOB.

IIpumenenmne. I1Iupoko NpUMEHSIETCA CBapKa TPEHUEM B MHCTPYMEHTAJb-
HOW TIPOMBITIUICHHOCTH [IJI1 U3TOTOBJICHHS CBEpJI, (ppe3, METUUKOB U T. 1. [lpm
HTOM 3arOTOBKH JUAMETPOM OT § 110 35 MM CBapuBarOT CBapKOW TPEHHUEM, A 3aro-
TOBKH OOJIBIIIETO TUAMETPA - DIEKTPOKOHTAKTHON CBAPKOM.

B MammHOCTpOEHNH CBapUBAIOT PYKOSTKH, BaJIbl, IITOKH, ITyaHCOHBI U T. II.
[Ipu cBapke pa3sHOPOAHBIX METAJUIOB TpeOyeTcs crenuanbHas onpaBka s Gop-
MHUPOBAHUS CBAPHOTO COEAUHEHHS.

5.10.4. Xos10qHas cBapka

Xonoonaa ceapxa ocylmiecTBisieTcss 0e3 HarpeBa NMPU HOPMAJIbHBIX U JJaXe
IIPU OTPULATEIBHBIX TEMIIEpaTypax. XOJOJHOW CBApKOW CBAapUBAIOTCS TOJBKO
IUIACTUYHBIE METAJUIBI.

CymHoCTh mporecca 3aKJIF04acTCs B TOM, YTO MOJ JEUCTBUEM CHKUMAKOIIUX
ycUIui (BbILIE Mpejesia TeKyuYeCTH) METall IUIACTUYECKU AePOopMUpyeTcs, NMpu
3TOM pa3pylIalOTCs OKUCHbBIE TJIEHKA U CBAPUBAEMbIEC MTOBEPXHOCTH CONMKAKOTCS
Ha pacCTOsIHME JCHCTBUS MEKaTOMHBIX cuil. [Ipu 3Tom npoucxoaut audgys3muoH-
HbII1 OOMEH 3JIEKTPOHOB BHEIIHUX OPOUT aTOMOB COEAMHSAEMBIX METAILJIOB U 00pa-
30BaHUE CBAPHOI'O COCIUHECHUS.

[IpuHuKMnManeHas cxema XO0JIOJTHOM CBAPKHU MpeACTaBieHa Ha puc. 5.39.

il ;
N3 Z& AN
= j“‘_"% RN W&f“ T
Hl#ﬁf ? 0
© 004 o L@

Puc. 5.39. [IpuHuunuanpHas cxeMa XO0JIOJTHOW CBapKH

CBapuBaemble 3aroToBKM | C TIIATENbHO 3aYUIIEHHOW MOBEPXHOCTHIO 2
MOMEIIAIOT MEXIY yaHCOHAMU 4, UMEIOITUMHU BbICTYIIBI 5. [Ipu cxxatum myaHco-
HOB ycujMeM P BBICTYIbI BJAJIMBAIOTCA B METaJLI, IOKa OMOPHBIE MOBEPXHOCTH 3
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IyaHCOHOB HE YNPYyTCd B HApPYXHYIO TOBEPXHOCTh CBApWMBAEMBIX 3arOTOBOK
(puc. 5.39, a). ®opma cBapHOM TOYKH 3aBUCUT OT (hOpPMBI BBICTYNOB (puc. 5.39, r).

X0JIOHOM CBApKON MO>KHO BBITIOJHATH MOUEUHble, CHBIKOBbIE U ULOGHDIE
COEIMHECHHMUS.

[Ipu XONMOAHOW CTHIKOBOM CBAapKe COCAMHSIEMBIE CTEPKHU 7 3aKUMArOTCS
ryokaMu 6 ¢ HaceuKko 8 aJisl yBenIudeHHs TpEeHuUs U ciaBnuBaotces (puc. 5.39, 6).

JJ1s1 XOJIOTHOM MIOBHOM CBapKH MPUMEHSIOT CHEIUATbHBIC POJTUKU UM TIOTY-
Yal0T COEIMHEHHUE ITyTeM OJTHOBPEMEHHOTO C/IaBIMBaHuUs 10 KOHTYpY. [Ipu sTom my-
ancoHbl 9 u 10 cTporo eHTPUPYIOTCS ¢ oMOIIbIo Kopiryca 11 (puc. 5.39, B).

5.10.4.a. TeXHUKO-)KOHOMHUYECKOE 000CHOBAHHUE

IIpeumymecrBa. Ilpocrota mpouecca u o0opyaoBaHusA. B03MOXHOCTB
CBapKH B IMOJIEBBIX YCIOBHSX, HE HY>KHbl UICTOYHUKH Harpena.

Henocrarku. OrpaHMu4e€HHOCTh MOIIHOCTA M BEJIUYHHBI CBAPHBIX 3aroTo-
BOK. Tpebyercs cnenuaibHoe 00opynoBaHue. Bo3MOKHOCTh CBapKH TOJIBKO Iia-
CTUYHBIX METAJJIOB.

IIpumenenune. X0JIOJHON CBAPKOM CBApWBAIOT AJOMUHUN, MENb, CBUHEIL,
HUKEJIb, 30JI0TO, CEPEOPO U UX CILIABbI; OJHOPOJHBIE U PA3HOPOIHBIE METAJUIbI B
NpUOOPOCTPOEHUH, MPU U3TOTOBJIEHUU OBITOBBIX MNPHOOPOB, B AIEKTPOMOHTAX-
HOM IIPOU3BOACTBE. I CBapKU MEJHBIX U aJIOMHUHHUEBBIX IIPOBOJOB CYLIECTBYIOT
NEPEHOCHBIE PHIYAKHBIE KIICIIH.

5.10.5. Ind¢py3uonnas ceapka B BAKyyme

[Ipu oughgpyzuonnoit ceapke coenviHenve oopa3yeTcs B pe3yiabTaTe B3auM-
HOM nu(dy3un aTOMOB B MOBEPXHOCTHBIX CIOSIX KOHTAaKTUPYIOLIUX MaTE€pHaJIOB,
HaXOJAIMXCSA B TBEPJOM COCTOSIHUU. TemiepaTypa HarpeBa Oepercs Ha ypOBHE
TEMIIEpaTypbl peKpucTaIM3anuy. IIpu cBapke pa3HOPOJHBIX METAJIIIOB TEMIIEpa-
Typa HarpeBa OepeTcsi He BbIIIE TEMIEPATypbl PEKPUCTALIU3ALMKN 00Jiee JIETKO-
IUIaBKOT'O0 METAJLIA.

Huddy3roHHy0 CBapKy B OOJIBIIMHCTBE CIy4yasX BBINOJHSIOT B BaKyyMe,
OJIHAKO OHA BO3MO’KHA U B aprOHE.

ITepen cBapkoi, puc. 5.40, 3aroTOBKH 3 TIIATEIBHO 3aYMILAIOT, IOMEMIAIOT
B BaKyyMHyI0 kamepy 2 (Bakyym 133-107-133-10° H/M’), cIaBIMBAIOT C ITOMO-
IIbI0 MEXaHUYECKOro rpy3a 1 (WM TuIpoycTpOIiCTBA) U HarpeBarOT BbICOKOYAC-
TOTHBIM MHIYKTOPOM 4 J10 TeMmIeparypbl pekpuctauinzanuu. Cxumaroliee ycu-
e cocrapisier 1-20 MH/M 1 Bo3ieficTByeT Ha 3aroToBKH B Teuenue 10-30 mum.
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Puc. 5.40. Cxema nuddy3moHHOM CBapKH B BaKyyMe

Bce BBoABI B KaMepy (5 - K BAKYYMHOMY Hacocy, 6 - K BEICOKOYaCTOTHOMY
TeHEepaTopy) XOpOIIO TIepMETU3HPYIOTCS. BakyyMm crnocoOCTBYeT yAalleHHuI0 cO
CBAPHMBAEMBIX MOBEPXHOCTEN 3arps3HEHWHA M OKUCHBIX IUIEHOK. [Ipn B3ammHOMN
mud¢y3un obpa3yercsi MPOMEKYTOUHBIN CIIOM, KOTOPBIA YBEIMUHUBAET MPOYHOCTh
CBAapHOro coenuHeHus. [Ipu cBapke OJHOPOAHBIX MATEPHUAIIOB IPAHUILY COEAUHE-
HUs MOJKHO PacCMOTPETh TOJIBKO B MUKpockol. [Ipu cBapke pasHOPOAHBIX MaTe-
pHUasoB, HE 00JIaIalOIINX B3aUMHOW pacTBOPUMOCTBIO, B MECTE CThIKa 00pasyercs
XpynKas IpocioiKa MHTEPMETAJUINYECKUX COeAMHEHUH. B aTom ciyyae moadOu-
paroT MPOCIOWKY M3 METala, KOTOPbIA CrocoOeH 00pa3oBBIBATH TBEPJIbIE pac-
TBOPBI CO CBAPMBAEMON NApPOM.

5.10.5.a. TeXHUKO0-DKOHOMHYECKO0e 000CHOBaHHE

IpeumymectBa. [Ipu nuddy3nonHoil cBapke He TpeOyeTcsl BHICOKUN Ha-
TPEB J0 PACIUIaBIICHUSI, @ TOJIBKO JO TeMIepaTypsl pekpuctaumm3anun. [1o aTou
MpPUYMHE OTCYTCTBYIOT TepMuueckue nedopmaruu. He tpebyrotcst durocsl, npu-
caZiouHas MpoBOJIOKa. MOXHO CBapHBATh PA3TMYHBIC KOMITO3UITUH MaTEPHAIIOB.

Henocrarku. OaHUM M3 HEIOCTATKOB DTOr0 CIOco0a SABIAETCS HU3Kas
MIPOYHOCTH CBAPHOTO COeNUHECHUS. Pa3mep cBapuBaeMbIX M3/EINil OTPAaHUYNBACT-
cs pa3MepaMH BaKyyMHOW Kamepbl. OrpaHUYeHa T€OMETPHsSl CBAPHBIX COCIUHE-
HUM.

IIpumenenne. [Ipumensercs nuddy3noHHas cBapka B paaHOdIECKTPOHUKE
Y DJICKTPOHHON TEXHUKE, B MPUOOPOCTPOCHHUH. DTHUM CIIOCOOOM MOKHO CBapUBATh
TPYJIHOCBApUBAaEMbIe METAJUIbI: BOJIb(PpaMm, MOHO/ICH, YyTYH, TBEp/IbIe CILIABHI, a
TaK)Ke CTEKJIO C MeTajilaMi. MO>KHO TTOTy4aTh MHOTOCTIOWHBIC U3ICITH.

5.10.6. YabTpa3ByKoBasi CBapKa

IIpu ynempaszeykoeoii céapke MCHOIB3YIOTCS AABJICHUE W BUOpALMM NIPU
B3aMMHOM TPEHUHU CBAPUBAEMBIX MOBEpXHOCTEW. CUiIbI TPEHUS BO3HHUKAKOT B pe-
3yJbTaTe JACUCTBUS Ha 3arOTOBKM MEXAHMYECKUX KOJIEOaHHM C yIbTpa3ByKOBOM
gactotoit 15-30 kI'u. 1yig mogydeHus: MeXaHMUeCKUX KOJIeOaHU BBICOKOM 4acTo-
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Thl WCTIOJB3YETCS MAarHUTOCTPHUKIIMOHHBIN 3¢ dekT, puc. 5.41. OtoT >ddexT 3a-
KJIFOYAeTCAd B U3MEHEHUHU Pa3MEpPOB HEKOTOPBIX METAJUIOB M CIUIABOB IIOJ JIEUCT-
BHEM IIEPEMEHHOTO MAarHUTHOTO TTOJIS.

CBapuBaeMble 3arOTOBKM 5 pasmeniatorcs Ha onope 6. Hakoneunuk 4 npu-
COEMHEH K pabouyeMy MHCTPYMEHTY 3 U BMECTE C TpaHCcHOpMaTOpOM MPOAOIb-
HBIX KOJIEOAHUH 2 Ipe/CTaBIseT BOJIHOBOJ. BOIHOBO NpHCOEAMHEH K MarHUTO-
CTPUKIIMOHHOMY BHOpatopy | ¢ kaTymkoi. IlepeMeHHBI TOK OT BBICOKOYACTOT-
HOT'0 TeHepaTopa, MPOoXo/s [0 OOMOTKE KAaTyIIKH, BO30YX/IaeT B HEW EpEMEHHOE
MarHMTHOE TOJIe, MO/ ACUCTBUEM KOTOPOro BUOpaTop 1 M3MEHSIET CBOM pa3MEpHI.
Otu konebaHus (paclIMpeHHe U CKaTUe) MepeaaroTcsl BOJIHOBOAY, KOTOPBIN yBe-
JUYMBAET UX aMIUIATYAY € 1-3 MKM J10 I€CSITKOB MKM Ha HAKOHEYHUKE 4.
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Puc. 5.41. Cxema ynbpTpa3ByKOBOM CBapKu

B pesynbrare ynapTpa3BYKOBBIX KOJIEOAHMI B TOHKHX CIOAX KOHTaKTHUPYIO-
IIMX ITOBEPXHOCTEN pa3pylIAlOTCs MOBEPXHOCTHBIE INIEHKH, CIIOM METAJIJIa Harpe-
BAlOTCA U IJIACTUUECKH AepopMmupyrorcs. [Ipu cOnmxeHnn cBapuBaeMbIX MOBEPX-
HOCTEl Ha pPACCTOSHHE JEHUCTBHUSI MEKATOMHBIX CHUJ MEXKIYy HUMHU BO3HUKAET
IIPOYHas CBS3b.

5.10.6.a. TeXHUKO0-)KOHOMHYECKOE 000CHOBaHHE

IIpeumymecrsa. Hwuskue temneparypsl HarpeBa MpU  YJIbTPa3BYKOBOM
cBapke (Menu 1o 600 °C, amomunus 10 200-300 °© C) mo3BoISIOT N30€KaTh U3Me-
HEHHUI CTPYKTYpHl B 30HE TEPMHUYECKOTO BIUSIHUS U OOpa30BaHUsSI CBApHBIX J€-
dopmaruii. He TpeOyroTcsi cBapodHble MaTepualibl U BBICOKAs KBalU(UKaIius
CBapIIUKa.

Henpocrarku. Manas momHoCTh. [l03TOMY MOXHO CBapuBarTh JIUCTHI TOJI-
IIMHOU 10 1 MM.

IIpumenenue. YibpTpa3ByKoBasi CBapKa NMPUMEHSETCS IS MOJIYYEHHS TO-
YEYHBIX U IIOBHBIX COCIMHEHUN BHAXJECTKy. MOXXHO CBapuMBaTh METAJUIbI B OJI-
HOPOJIHBIX W PA3HOPOJHBIX COUYETAHUSAX. YCIEIIHO MOXHO MPUBAPUTh TOHKHE
JUCTHI U (DOJIBTY K 3arOTOBKE HEOTPAHUYCHHOM TOJIIIUHBI.

5.10.7. CBapka Jia3epHBIM JIY4OM

Jist nazepuoit ceéapku v Apyrux BUJI0B 00paOOTKU MATEpUATIOB IPUMEHSIOT
ONTUYECKHE KBAHTOBBIE TE€HEPATOPHI - JId3€epbl, NAIOIINE CBETOBBIEC JIYYH C BBICO-
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KON IJIOTHOCTBIO 3Hepruu. KBaHTOBBIE T'eHepaTopbl MPeoOpa3yroT 3JIEKTpUye-
CKYIO, CBETOBYIO, TEIUIOBYK) WJIM XMMHYECKYI0 JHEPIHMIO B H3IIyYCHHUE DIIEKTPO-
MarHUTHBIX BOJIH: BHAMMOTO (Ja3epbl), HHPPAKPACHOTO (Mazepsl) WU yIbTpa-
(uosIeTOBOrO Mana3oHa.

N3nydareneM - aKkTUBHBIM 3JIEMEHTOM - MOTYT OBITh KaK TBEP/bIE BEIIECTBA
(pyOuH M 1p.), TaK ¥ pa3IMyYHbIE KUAKOCTH (pPacTBOPHI OKUCH HEOJUMA, KpacuTe-
JIM U JIp.), a TAKXKE ra3bl U ra30BbIe CMECH (BOJOPO/, a30T, apTrOH, YIIEKUCIbIN ra3
u 11p.). JIazep MoxkeT paboTaTh B UMITYJIbCHOM WJIM HENIPEPBIBHOM PEXKHME.

B KBaHTOBBIX TEXHOJIOTMYECKUX T'€HE-
paTopax B KayeCTBE M3JIy4aTelssl UCIOJIb3Y-
eTcst kpuctamn pyouna (3to Al,Os, B koTo-
pPOM HEOOJIBIIOE KOJIMYECTBO aTOMOB aJlkO-
MHHHSI 3aMEIIEHO aroMaMmHu Xpoma). Jlazep
COCTOUT U3 PO30BOr0 PyOMHOBOIO KpHCTall-
Jla 2, KCEHOHOBOH nammbl 1, sBAsIOMICHCS
Har"HeTaTeJIeM dHEPIuH, OXJIAJANATEN 3, JINH-
2 3p14 g GOKyCHPOBAHKS JTyda 5 IUAMETPOM
B HECKOJIbKO MUKPOH Ha IIOBEPXHOCTHU U3[E-
mus 6 (puc. 5.42). lnsg Bu3yanabHOro HaOt0-
JE€HUSI 3a IPOLIECCOM CBAapKU CIYXHUT CTe-
peoCcKaHMYeCKui MHKpockon. OdeHb Baxk-
HOM sABJISIETCS 3alUTa IVa3 oleparopa OT
u3iydenus. Jljig 3Toro B MUKPOCKOII BCTPO-
€H 3aTBOp.

NN

Puc. 5.42. Cxema cBapku J1a3epHBIM JIy4OM

5.10.7.a. TeXHUKO-)KOHOMHUYECKOE 000CHOBAHHUE

IIpeumymecTBa. CBapka J1a3epoM BBITOJHO OTJIMYAETCSA OT SJICKTPOHHO-
Jy4eBOW CBApKU TEM, YTO MOKET BBHITIOJHATHCS B JIIOOOH cpelie - Ha OTKPHITOM
BO3JlyX€, B BakyyMme | T. 1. JIazepHasi cBapka OoJiee mpocta u 0e30MmacHa, MOXKET
OBITh MCITOJIK30BAHA B HEJOCTYITHBIX MecTaxX. Manasi IIuTeNbHOCTh UMITYJICOB H
KOHIICHTPHUPOBAHHBIN JIyd TMO3BOJISIOT YMEHBIITUTH 30HY TEPMUUYCCKOTO BIIUSHHUS
JI0 HYJIS.

HenocraTrku. Huzkuit KITJI ucnonp3oBanus 3Hepruu Hakauyku (MeHee 2 %).
[Tpu »TOM TpeOyeTcss MOITHOE OXJIaKJICHHWE YCTaHOBKH. [lo 3Tol mpuumHE azep
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MOET paboTaTh TOJBKO C JJIUTEIHLHBIMU TMEPEePhIBAMUA MEXIY UMITyIbcamu (OT 1
10 100 B MUHYTY) U1 OXJIQXKACHUS B ay3ax.

IIpumenenune. [Irpokoe NpUMEHEHHUE Ja3epHAs CBApKAa HAXOJUT B PaIHO-
JJIEKTPOHUKE U DJIEKTPOHHOM TEXHHUKE MPU CBAPKE KOHTAKTOB MPOBOAHUKOB C
IJIEHKaMU Ha MHKpOIUIaTaxX, TBEPABIX CXEMax U BJEKTpOdJeMEHTaX. JlazepHbIM
Jy4OM MOXHO CBapuBaTh JIFOObIE KOMIIO3WUIIMM METaioB. MOXKHO CBapuBaTh
OYEHb TOHKHE MIPOBOJIOKH AUAMETPOM B HECKOJIBKO JIECATKOB MUKPOH.

C momo1isio Jiazepa MOKHO BBITIOJHSTH PE3KY JIFOOBIX METAUIOB M METall-
JIOKEpaMHYECKHUX 3ar0TOBOK TOJMIIKUHON OT 0,5 10 10 MM MeTOIOM IpsIMOTO UCIIa-
peHust (Y3KUM Pe30M); MPOU3BOJUTH MPOUIMBKY OTBEpPCTUH. JlazepoM MOKHO Mmo-
Jy4aTh OTBEPCTHS IUAMETPOM JO0 5 MKM B MeTajllaxX, pyOuHe, aiMa3ax, TBEPIbIX
criaBax. Takast pe3ka U MPOIIMBKA OTINYAETCS BBICOKOW YACTOTOM U TOYHOCTHIO,
MO>KET BBITIOJIHATHCS B JIFOOBIX MPOCTPAHCTBEHHBIX MOJOXKEeHUX. [Ipu u3rorosie-
HUU U3JCNIHN CIIOKHON reoMEeTpUueCcKOM (hOPMBI UCTOJB3YIOT CUCTEMBI MEpeMe-
meHus ¢ UITY unu ynpasnsembie OBM.

Ha noctaroyHO MOIIHBIX YCTaHOBKAaX HEMPEPBIBHOTO ACKUCTBHS, C UCIOIb-
30BaHUEM B KAU€CTBE M3TydaTelis YIIEKUCIOro ra3a, MOXHO CBapUBATh CTaJIbHbBIC
3aroTOBKM TOJMIMHOM 10 10-15 MM, HakiaapIiBas HENPEPBIBHBIE U IIPEPBIBUCTHIC
IIBBI (TUIA TOYEUHON CBAPKH).

Domonnan (céemoesasn) ceapka NPOU3BOAUTCA C UCIIOIB30BAHUEM CBETO-
BOM SHEPruM MOIIHOM DJJIEKTPUUYECKOM IyrM C MOMOIIBIO (POKYCHPOBAaHHS €€
KBapueBOW JIMH30HM. [Ipu 3TOM MOXKHO NpoKeub CTalbHOU JHUCT. CBETOBOM JIy4
MOKET MIPOXOIUTh 3HAYUTEIIBHBIE PACCTOSIHUS B BO3/IyXE.

5.10.8. CBapka B3pbIBOM

IIpu ceapxe 63pbvl6om UCNIONB3YETCSI SHEPTUS HATIPABICHHOTO (KYMYAAmMus-
H020) B3pbIBA.

CBapka B3pbIBOM MTHOBEHHO COEIMHSET NOBEPXHOCTH JIBYX 3arOTOBOK, Ha-
npuMep, mactuH 4 u 3 (puc. 5. 43).

OnHa U3 IIACTUH HENOJABUKHA U SIBJIIETCSA OCHOBaHUEM. BTopas - moaBux-
Has - pacrojiaraercs moj yrjioM o, Ha paccrosHud hy. Ha 3arotoBky 3 kiamyt
B3PBIBYATOE BEIIECTBO 2 TOMMKMHON H, a Ha Kparo miIacTUHBI HaJl BEPIIMHOW yria
0. ycTaHaBinuBaroT AeToHaTop 1. CBapka MpOU3BOAMTCS Ha JKECTKOW omope. B pe-
3yJlbTaTe B3pbIBA PACHOJIOKEHHOM MOJ 3apsAoM IUIACTUHE 3 COOOLIAeTCs HM-
MyJIbC.

[Inactuna 3 metaetcst co ckopoctbio 1000 M/c Ha TOBEPXHOCTh HEOJIBH K-
HOU MacTuHbl. B MecTe KoHTakTa MeTaeMol TUTACTUHBI C OCHOBAaHHWEM 00pasyeT-
Cs1 yroa Y, KOTOPBIM MepeMenaeTcs BAOJIb COEAMHIEMBIX IToBepxHocTen. [Ipu co-
YIAPEHUH IUJIACTUH M3 BEPUIMHBI yria Yy KyMYJSTUBHOM CTpyeW BBIAYBAarOTCS
OKHCHBIE MJIEHKU U Apyrue 3arps3HeHus. [loBepXHOCTH COMMKAIOTCS 10 paccTos-
HUS JEUCTBUS MEKATOMHBIX CHJI, M MIPOMCXOJINUT CXBAaThIBAHUE IO BCEH IUIOLIAAH
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coenuHeHHs. B 30He coymapeHus MeTaml TedeT MmoJ00HO KHIKOCTH U o0pa3yeT
CBapHOE COeIMHEHNE B BUJIE BOJIH.
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Puc. 5.43. Cxema cBapku B3pbIBOM

[lapameTrpamu pexcuma ceapku SBISAIOTCI: ckopocmsb demoHayuu D, Hop-
MANbHAsL CKOPOCHb Vy Memaemou NIACmulsl U Y20l Y 6cmpeyu niacmun Mpu co-
ynapenuu. Bec 3apsima Oepercst paBabiM 1,0-2,0 % Macchl MeTaeMoil TJIaCTUHBI,
yroa y coctasisieT 2-16°. B3pbiBuaToe BEIIECTBO - aMMOHAJI, TOJ, TEKCOTEH U JIp.

5.10.8.a. TeXHUKO0-DKOHOMHUYECKOE 000CHOBAHUE

IpenmymecTBa. bricTpoTa mporiecca; BO3SMOKHOCTh MPUMEHEHUS B TPY/I-
HOJIOCTYIHBIX MeCTaxX KOHCTpyKiuu. CBapHOU 110B uMeeT 00j1ee BBICOKYIO MPOY-
HOCTb 10 CPAaBHEHUIO CO CBapMBAa€MbIM METAJIJIOM, TaK KaK BO BPEMs CBApKH IO/I-
BEpraercs ynpo4HEHHUIO.

Henocrarku. CBapka B3pbIBOM SIBJSIETCS OMACHBIM MPOIECCOM, TPeOyro-
UM CHEIUAILHOTO MOJIUTOHA BHE HACEJIEHHOTO IMYyHKTa, XpAaHEHUE B3PHIBUATHIX
BEIIIECTB TPeOyeT 0COOBIX YCIOBUI O€30IMaCHOCTH.

IIpumenenne. [y nmonyyeHus: OMMETANTNYECKUX TUIACTUH BBHICOKOM MpOY-
HOCTHU. Mcronb3yeTcst cBapka B3pbhIBOM B COUETAHUU CO IITAMITIOBKOM.

5.11. Buabl cBapHBIX IBOB

[lo pacnonoscenuro weoe 6 npocmpancmee pa3nuyarOT WIBBI: HUNCHUE
(puc. 5.44, a), copuzonmanvruvie (puc. 5.44, 6), gepmuxanvuvie (puc. 5.44, B), no-
monounsvie (puc. 5.44, r).
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Puc. 5.44. PacnosioxkeHue 1mBa B MPOCTPAHCTBE

[Ipu cBapke HEOOXOIUMO CTPEMHUTHCS BBITIOHSTH IIBBI B HUKHEM TOJIOXKE-
HUM, T. K. IPU 3TOM oOecrneunBaeTcs jydiiee GOpMUPOBAHHE U Ka4eCTBO IIIBA.
[ToTomounple BB TPEOYIOT HAaMOOJIEE BEICOKOM KBaTM(DUKAIIUKA CBapIITUKA.

[lo eudy ceapnozo coedunenusa pa3nUYalOT COCAUHECHUS: CMbIKOGbIE
(puc. 5.45, a), yenoswvie (puc. 5.45, 6), masposvie (puc. 5.45, B), HaxiecmouHvie

(puc. 5.45, r).
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Puc. 5.45. Buabl cBapHBIX COCTMHEHUI

B 3aBUCHUMOCTH OT HO10IICEHUS OMHOCUMETbHO OCUCM U 6HEUWHUX CUT
BB PA3JICISAIOTCS Ha (hianeosuie 1, 10606ble 2, kocvie 3 (puc. 5.46).

3

Puc. 5.46. Tumsl IIBOB B 3aBUCUMOCTH OT UX ITOJIOKEHUSI
OTHOCUTENBHO JIEUCTBUSI BHEITHUX CUJI
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5.12. ledpopManyiy 1 HANPSIZKEHUSA
IIPH CBapKe M Mepbl UX NpeaynpesKIeHns

OCHOBHBIMU TIpHYMHAMH 00pa3oBaHUs AchopMaIiuii ¥ HANPsHKSHUH TPHU
CBapKe SBIJISIIOTCS HEPAaBHOMEPHBIM HArpeB CBApHON KOHCTPYKIIMU M ycajka Ha-
IJIABJICHHOTO MeTallia. Pa3nnuHbie METaIbl UMEIOT PAa3HYIO YCAIKY, U3MEPSIEMYIO
B NPOLIEHTaX OT NEPBOHAYAJIbHOIO JIMHEWHOrO pasmepa: amomuHuid 1,7-1,8 %;
oponsza 1,45-1,6 %; natyns 2,06 %; mean 2,1 %; ctans Huzkoyraepoauctas 2,0 %.

Jlist ymensbIieHus: neopmManuii ¥ HalpsKEHUN MpU CBapKe HYHO PYKOBO-
JICTBOBATHCA CIICIYIOIIUMHU PEKOMEHAAIUSIMMU.

1. IlpuMeHSTh MapKu 3JIEKTPOJIOB, MOBBIMIAIONINE TUIACTUYHOCTh MeTasuia
1IBa.

2. BBIMOTHATH HIBBI C MEHBIIIMM KOJIMYECTBOM HAILJIABJIEHHOTO METalia.

3. N30eraTh B KOHCTPYKIUSX MEPECEKAIOIINXCS IBOB, 0COOEHHO paboTaro-
IIUX C yIapHBIMU Harpy3Kamu.

4. OrpaHn4MBaTh TPUMEHECHUE HAKIIAJOK U KOCBIHOK.

5. IIpuMEeHSTh IO BO3MOXXHOCTH CTBIKOBBIE IIBBI, T. K. OHU 00€CIIeUnBaIOT
HAaUMEHBIITYI0 KOHIICHTPAIIUIO HAMIPSKEHUH.

6. Mcnosib30BaTh METO/IbI CEKIMOHHOTO U3TOTOBIEHUS KOHCTPYKIIHM.

7. IlpaBUJIbHO BBIOMpATh TEIJIOBOM peXUM Ipu cBapke. [Ipu cBapke 3aka-
JMBAIOUIMXCS CTaJ€l MPUMEHATh NpPEABAPUTEIbHbIN, COMYTCTBYIOIIMI U MOCHEC-
Bapo4HbIi nogorpes. Temmneparypa noxorpesa mis craneit 400-600°C, nnst ayry-
Ha - 500-800 °C; nns amomunus - 200-270 °C, qis 6ponssl - 300-400°C. CBapky
MpU OTPUIIATEIBHBIX TeMIEpaTypax BEIyT MPU HU3KOTEMIIEPaTypHOM HarpeBe 10
100-300 °C.

8. [IpuMeHsATh Memoo oopamuwvix oeghopmayuii (puc. 5.47, a, 6).

9. IlpumeHATs Memood npeosapumenvhovix cmewenuil (puc. 5.48, 5.49).

f10-20mMmHua T Milca

L )

|22 AN -]
6)
— 6 -5 [ 2 | 3‘)
) Puc. 5.48. Meton
Puc. 5.47. MeTOH 06paTHBIX He(pOpMaul/If/’I MPEIBAPUTEIBLHOIO CMEIECHUSA
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Puc. 5.49. BapuaHT MeTO/1a TIpEIBApUTEIILHOTO CMEIIICHHS

10. C tienpio yMeHbIIIEHUST KOPOOJISHUS JIUCTOB MIBHI JyTHHOU Oosee 600 MM
BBITIOJIHSTH B 0OpamHo-cmynenuyamom nopsoke (puc. 5.50). Uem kopode 110B, TeEM
MeHbIIe AehOPMHUPYETCS U3IeIHe.

1 2 3 45 6 7 8 Icnod

| =t | ot | e | ot | e | ot | e | e |

— | e | e | —

— | —| ==
1% 14 13121110 9 Henod

Henpephlerhiil wioe

N 7
U

Ob8pamro-cmyneRYamaitl Uioe

Puc. 5.50. O6paTHO-CcTyneHUATHIN MOPSIIOK HATOKEHUS IIIBOB

11. CobmonaTe npasuibhyro nocied008amenbHOCMb HAJLONCEHUS WB08 Ta-
KM 00pa30M, 4TOOBI TOCIIEAYIOIIHI 1II0B BI3bIBAJ AchopMalinio, oOpaTHyo 00-
Pa30BaHHOMW OT MPEIBIAYIIETO IIBa, HAIPUMEP, TIPH CBApKE IBYTAaBPOBOUM Oaiku
(puc. 5.51).

| |
4N V2

T/ N2

Puc. 5.51. YpaBHosemuBanue nedopmarnii

12. IIpexycmatpuBath c80600Hy10 ycadky wea (puc. 5.52).

13. CBapuBaTh MIBBI MOKHO HAMPOXO/I Mpu JjuHe He 6osiee 300 MM wim om
cepedunsl wea K e2o konyam npu amuHe 10 600 mm. B aTom ciyuae B cepenune
IIBAa BO3HUKAIOT HANpPSKEHUsI cxaTus. Eciu mpou3BoIUTh CBAPKY OT KOHIIOB IIBA
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K CCpCANHC, BOBHUKAIOT HAIPKCHUA PACTSIKCHUSA, OTHCTO MOT'YT O6p330BaTBC}I
TPCUINUHBI.

9 1y

Puc. 5.52. Ymensblienue yriaoBoi neopManuu mpu cBapke TaBPOBBIX COSAMHEHUIN
IyTEM YBEJIUYEHUS 3a30pa B CTHIKE

14. Ecnu mO3BOJIAIOT YCIOBUS, IS MPEIOTBPAIICHHS AepopMaIiuii mpume-
HSTb Memoo0 npedsapumeibHblX NPUXeamox Wil pebdep sxcecmkocmu (puc. 5.53):
KOCBIHKH 2 KPEISITCA K NPUXBAaTKaM 3 ¥ COCIMHSAIOT CBAPUBAEMBIE JIUCTHI 1.

Puc. 5.53. IlpumeHeHne BpeMeHHBIX pedep KeCTKOCTH MPU CBAPKE JIMCTOB BCTHIK

15. Vcnionb30BaTh Memoo dH#cecmrko2o 3aKpenieHus 3a20mo6oK Tepe]l cBap-
KO, MpUMEHsII COOPOYHO-CBAPOUHBIC MPUCTIOCOOJICHUS U KOHTYKTOPHI.

16. Ilnst cHATUS BHYTPEHHUX HANpPsDKEHUN TPUMEHSATH OOIMMA omorcue
CBAPHOTO W3ENUS, NPOKOBKY UI8A U OKOJOWOBHOU 30Hbl. JIIId yCTpaHEHUsS Jie-
dbopmaruit MOXXHO IPUMEHSATh TAKXKE MEXAHUUECKYI0 NPAGK)Y B XOJIOJIHOM WM TO-
pAYEM COCTOSIHUH.

5.13. OcHoBHbIe BUIBI 1¢(EeKTOB CBAPHBIX IBOB U UX NIPUYNHBI

JledeKThl CBapHBIX HIBOB pPa3leisiOTCd Ha BHEIIHHWE W BHyTpeHHHe. K
éHewHUM depeKmam OTHOCSTCS: HApPYIICHUs] YCTAHOBJIEHHBIX pa3MepoB U Qop-
MBI TIIBa, HATUIBIBBI (puc. 5.54, a), moxapessl (puc. 5.54, 6), Hapy>KHBIN HEMPOBap
(puc. 5.54, B), NOBEPXHOCTHbBIE TPEIIMHBI U IOPHI (pUc. 5.54, r), NPOKOTH.

K énympennum oegpekmam otHOCATCA: Ta30Bask IOPUCTOCTh U BHYTPEHHUE
TpenHbl (puc. 5.54, ), HenpoBapsl (puc. 5.54, €), HeMeTALTNYEeCKUEe BKIIOUCHHS
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(puc. 5.54, x), oOpa3oBaHHe KPYIMHOTO 3€pHA M3-3a IMEeperpeBa CBAPHOTO COSTUHE-
HUSI, IEPEKOT (OKUCIICHHE TPAHMI] 3€PEH).

Hapywenue pazmepos u gpopmvt wea - 3tu nedekThl IPHU pYyIHON CBapKe
SIBISIIOTCS  PE3YJIbTATOM HU3KOW KBadM(UKAIIMU CBapIIWKa, IUIOXOW TMOATOHKU
CBapHBACMBIX KPOMOK, HEMPABIIILHOTO BBIOOPA BETMYUHBI CBAPOYHOTO TOKA.

Hannviebr 00pa3yroTcst u3-3a HapyIICHUs TEXHUKHU CBapKH, HU3KOW KBaJu-
dukanuu cBapiirKka, He0OPOKaUYECTBEHHBIX JICKTPOOB, HECOOTBETCTBHSI CKOPO-
CTH CBApPKU Y BETMYMHBI CBAPOYHOTO TOKA.

Iloopesvl - n3-3a OONBIIOTO TOKA, YIJIMHCHHOW IYTH, HEMPABUIBLHOTO TIO-
JIOKEHUS AIIEKTPO/Ia UITH TOPEIKH.

LY T
Bal @

/4

6) e)
a) 2) ;j

Puc. 5.54. Bunpl 1edeKTOB B CBAPHBIX COSAMHEHUAX

Henposapul - n3-3a HU3KOM KBanu(UKALUM CBAapUIMKA, HEKAYECTBEHHOU
MOATOTOBKH CBAapUMBAEMbIX KPOMOK (Mayblii Yrojl cKoca, OTCYTCTBHE 3a30pa,
OOJBIIIOE IPUTYTUICHHE).

Hapyoicnvle mpewjunvl - n3-3a ’ecTKOM (OpMbI CBapHOTO COeIUHEHU (Ha-
puMep, MepeceKarolrecs IMIBbl), HENPABUIBHOTO TEIUIOBOIO PEKHUMA CBAapKH,
3aKpEIUIEHUS] CBAPHBIX 3arOTOBOK.

l'azo6bie nopwi - N3-3a 3arpsI3HEHUN HA CBAPUBAEMBIX MMOBEPXHOCTSIX (pHKaB-
YWHa, BJara, Macjo M JIp.), OTCBIPEBIINX JIEKTPOJOB U KPOMOK, MOMAJAHUS BO3-
JyXa B CBAPOYHYIO BaHHY, MOBBIIIEHHOTO COJIEpKaHUs yriepoa.

Ilepecpes u nepescoe - N3-3a HENPABUIIBHO BHIOPAHHOTO PEKUMA CBAPKHU.

Hememannuueckue éxnouenus o0pa3yroTcs MpU CBAPKE MaJbIM CBAPOUYHBIM
TOKOM, TPU HEAOOPOKAuECTBEHHBIX 3JEKTpoAax U (piroce, n3-3a 3arps3HEHU Ha
CBApUBAEMbIX IMOBEPXHOCTSAX. I[Ipu HempaBUIBHO BBIOPAHHOM pEXKHUME CBAPKH
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IUIAK HE YCIIEBAET BCIUIBIBATH HA MOBEPXHOCTh M OCTAETCA B METAJUIE 1IBA B BUJE
IIUIAKOBBIX BKJIFOYCHM.

Tpewjunsvi B BBICOKOYTJIEPOAUCTBIX U JIETHPOBAHHBIX CTAIAX 00pa3yroTCs
BCJICJCTBUE HAIIPSDHKEHUM, BOZHUKAIOIIKUX B METAJUIE OT €r0 HEPAaBHOMEPHOTO Ha-
TpeBa M CTPYKTYPHBIX IpeBpaiieHuil. B aTom cinyyae TpebGyercs moaorpeB cap-
HOTO COCIMHEHMS IIPU CBapKe U OTIIYCK Cpa3y IIOCJIE CBApKHU.

[TprurHON BO3HMKHOBEHHS TPEIIMH MOXET OBITh TaKXe MOBBIIICHHOE CO-
JepkaHue B ctaiu cepbl U (ocdopa. B aTom ciydae cienyeTr yBEIUYHUTH JOJIO
HAIIJIaBJICHHOIO METaJlla 3a CYET BBICOKOKAYECTBCHHOM CBApPOYHOU IPOBOJIOKU
CB-08A.

JIns moJlydeHusl CBAPHBIX IIIBOB BBICOKOIO KAadyeCTBA CIEAYET TIIATEIBHO
U3YyYNUTh CBOMCTBAa CBapMBAaEMOro MaTepuaja U COCTaBUTh Hauboliee LEenecoo0-
pa3HbIA U TEXHUYECKHU MPABHIBHBIA TEXHOJOTMYECKHM MPOIECC CBapKU (MOAro-
TOBKa KPOMOK, PEKUM M TEXHHKA CBapKH, JEKTPOAbl U (DIIFOCHI, IPUCATOUYHBIN
MaTepuan U Jpyrue napameTpbl CBApKH).

5.14. KoHTpoOJIb Ka4eCcTBA CBAPKHU

KonTponb kauecTBa CBapHBIX COCIMHEHUN BKJIIOYAET KOHTPOJb KauecTBa
CBapMBAEMOIr0 METaJlIa, JIEKTPOJ0B, GItOCOB, Ta30B. [Ipou3BoAUTCS Takke KOH-
TPOJIb TEXHUYECKON MCIPABHOCTU O0OpPYJOBaHMS, KBATU(UKAIIMU CBApIIUKA, Te-
KYIIUIl KOHTPOJIb CBAPKU Ha BCEX dTalax MPOU3BOJICTBA U3JEIIHs, IPOBEPKA CBap-
HBIX COCIMHEHUI TOTOBOTO U3JIEIHSI.

OxoHYaTeIbHbIH KOHTPOJb IFOTOBBIX CBAPHLIX COeIUHEHUIl OCYIIECTB-
JSI€TCSl HAPYXKHBIM OCMOTPOM, MPOBEPKOM pa3MepoB IIBOB, MEXaHUYECKUMH HC-
NBITAHUSIMU TPOYHOCTU COCAMHEHUM, UCIBITAHUSIMHU IUIOTHOCTU IIIBA, METaJlIO-
rpa@uUYeCcKUMH UCCICTOBAHUAMH U KOHTPOJIEM BHYTPEHHUX JAe(EKTOB.

Mexanuueckue ucnvimanus POU3BOIATCS Ha 00pasliax, pa3Mepsl U Ghop-
Ma KOTOPBIX PErNIAMEHTHUPOBAHBL, pUC. 5.55. [Ipn ucnbITaHUAX HA paCTSHKEHUE HA
Pa3pbIBHOM MaIllMHE M3rOTaBJIMBAETCs oOpaserl (puc. 5.55, a) U3 OCHOBHOTO WIIU
HaIJIaBJIEHHOTO MeTaia. [Ipu 3ToM onpenensroTcs: XapaKTepUCTUKU TPOYHOCTH U
MJTACTUYHOCTU. AHAJOTUYHO TIPOBOJIAT MEXaHUYECKHE UCTIBITAHUS Ha PACTSIKCHHE
CBApHOTO COEJIMHEHUS C BBIPE3KOM 00pasiia U3 IIACTUHBI WU TPYOhl HA IMIOCKOM
obpasiie (puc. 5.55, 6). Cxema ucnbiTanus Ha U3rud (puc. 5.55, B) IpOBOIUTCS 110
oOpa3oBaHus epBoil TpemuHbl. MakcumanbHbIi yroi 3aruda 180° xapaktepusy-
€T XOPOILIYIO TUIACTUYHOCTb.

HcnbiTanne Ha yAapHYH BSI3KOCTh MPOBOAST C HAAPE3OM IO IIBY
(puc. 5.55,r).

Teepoocmsp CcBapHOTO COENMHEHHUS ONPENENSIOT OOBIYHO Ha 3aKalMBalo-
IIUXCS CTaJsX.

Memannozpaguueckue uccinedo6anusa BKIIOYAIOT MAKPO- U MUKPOCTPYK-
TypHbIM aHanu3. [Ipy MakpoOCTPYKTYpHOM aHalIM3€ UCCIEAYIOT U3JIOMBI, a TaKkKe
BU3yallbHO BUJUMBIE Je(eKThl Ha MakponuiMdax, MTpPOTPaBICHHBIX 25-
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MIPOIIEHTHBIM PACTBOPOM a30THOM KHUCIOTHL. [Ipy MUKPOCTPYKTYpHOM aHaIN3e
UCCIIETyeTCs CTPYKTypa Ha MHUKpONUIH(}ax, MPOTPaBIEHHBIX 4-TPOIICHTHBIM pac-
TBOPOM a30THOM KuCTOTHI. VccnenoBanue BeaeTcs ¢ MOMOIIbIO MeTaorpaduae-
CKOTO MHUKPOCKOIIA U MO3BOJISIET OMPENCTUTh HE TOJBKO Me(eKThl MeTalljia, HO |
ne(heKThI peKUMa CBAPKH.

57

o

Puc. 5.55. O6pa3iipl A UCTIBITAHUS MEXaHUUYECKUX CBOMCTB

Koppo3uonnuie ucnstmanus CBapHBIX COSTUHEHUI MPOBOAATCS B CPENIax C
MOJICIUPOBAHUEM YCIIOBHUM SKCIUTyaTallUU U3/IEIHA.

T'uopasnuueckue ucnvimanua NPOU3BOJATCS C LIEJBIO MPOBEPKHU IIOTHO-
CTH IIBOB M TIPOYHOCTH. I[IPH UCIBITAHUSAX CO3AIOT JABICHHE HA 2 aT™ (Kre/cM’)
BBIIIE pabOyYero M BBIICPKUBAIOT 5 MUH. MecTa, B KOTOphIX OOHapyKeHa Teub,
OTMEUAIOT MEJIOM, BBIPYOaIOT U CHOBA 3aBapUBAIOT.

Ilneemamuueckue ucnvlmanusa BHITIOTHIIOTCS CXKATBIM BO3AYXOM TOJBKO
npu pabodem napieHun. JledekThl OOHAPYKUBAIOTCS C TIOMOIIBIO TMOKPBITHUS
IIIBOB MBUTBHBIM PacTBOPOM WJIM TIOTPYKEHUS U3/enusl B BoAy. B memsx 6e3omac-
HOCTH MTHEBMATUUYECKOE UCTIBITAHUE MPOU3BOJISAT TOJIBKO MOCIE TPEeABAPUTEIbHO-
T'O THAPABINYECKOTO UCIIBITAHUS COCY/A.

Kepocunoeasn npoba sBnsercs ynoOHBIM, HAJEKHBIM M IIUPOKO PACIpO-
CTPaHEHHBIM METOJ0M KOHTPOJISI IMJIOTHOCTH LIBOB (KOpITyca CyllOB, pe3epByaphl,
0aKku, KOHTEHHEPHI U T. 1.). JJIg 3TOro 1MIOB C OJHON CTOPOHBI MOKPHIBAIOT O€I0i
Kpackoil (IOpOoIIoK Mella ¥ BOJa), a C APYroM - cMa3biBatoT kepocuHoMm. Kepocun
CTIIOCOOCH MPOHUKATH Yepe3 camble MEJIKHUE MOPHl JUAMETPOM B HECKOIBKO MHK-
POH U BBIABISIETCS B JIe(PEKTHOM ydacTKe B BHJIE TEMHBIX MATEH Ha (oHEe Oenoin
kpacku. Crioco0 He TpeOyeT HU 000py0BaHUs, HU KBATHU(PUKALIMH.

Puc. 5.56. I1yTb MuHMI MAarHUTHOTO MOTOKA MTPU IPOXO0KICHUH Y€pE3 CBAPHOU IIOB:
a - 0e3 nedexros, 6 - mpu HaIMUKHU e eKTa
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Maznummnotit KOHmMpPoOL OCHOBAH HA HAMarHWYMBAaHWUU CBApHBIX COCIMHE-
HUM 1 00HApYKEHUHU T0JIe MAarHUTHOTO paccenBaHMsl Ha Je(EKTHBIX yUacTKaXx.

CymiecTByeT HECKOJIBKO pa3sHOBUAHOCTEN MeTona. [Ipu memooe macnumno-
20 NOpOUIKa, HAHECEHHOTO Ha IIOB, N EKT OMPEAEIAIOT M0 CKOIUICHHUIO TOPOIIKA
(oxamunsbl). [Ipu unoyxyuonnom memooe MarHUTHBIA MOTOK B WU3CITUU HABOIAT
ANIEKTPOMArHUTOM TMEPEMEHHOr0 TOKa. PaccesHue moiisi 0OHapyKUBAIOT C TOMO-
nipt0 uckatens (puc. 5.56). Ilpu macnumoepaguueckom memooe Ha 110B HaKJIa-
JBIBaCTCA U TPIKUMaeTcs (peppoMarHUTHasl JIEHTa, Ha KOTOPOH (uKcHUpyercs
MarHuTHOE M300pa)Ke€HUE IIBa. 3aTeM 3TO W300paKeHUE BOCIPOU3BOJAUTCS HA K-
paHe 3IeKTPOHHO-ITy4eBOM TpyOkH, puc. 5.57.

Llos Bes deghermos

Tpeljusbl I} HENPOSaph!

Hinakoshie U 2a308hie
SHIOY9CcHUA

Puc. 5.57. Marautorpaduueckuii METO1 KOHTPOJIS

Penmezenoeckoe npoceeuuganue OCHOBAHO Ha CIOCOOHOCTU PEHTTEHOB-
CKHX JIydeil TPOHUKATh yepe3 MeTaiuibl (puc. 5.58). BrisiBiieHue neekToB npouc-
XOJIUT 3a CUET TOTO0, YTO YYacTKU MeTaia ¢ nedexramu u 06e3 neeKToB Mo-
pa3HOMY MPOIYCKAIOT U3TydeHue. PEHTTeHOBCKUE JTy4H, MPOXO/s Yepe3 CBapHOU
0B, PUKCUPYIOT A€(PEKTHI B BUJI€ TEMHBIX IISITECH.

[IpumeHseMble B MPOMBIIUIEHHOCTH PEHTIEHOBCKHE almapaThl MO3BOJISIOT
MPOCBEYMBATh CBAPHBIC COCAMHEHHUS U3 CTAIU TOMMUHOMN 10 200 MM, aTtOMUHHUS -
10 300 mm, menu - 1o 25 mm. Ilpu 3ToM oOHapykuBaeTcsi OOJIBIIMHCTBO Ie(eK-
TOB: KPYIIHbIE TPEUIMHBI, HENPOBAPHI U IIJJAKOBBIE BKIFOUCHHUS.

Ilpoceeuusanue ceapuvix coedunenuil amma-ayuamu. IIpu 3Tom ucrou-
HUKAMHU W3JIy4eHHUS! CIy’KaT paJuOaKTUBHBIE M30TONBI: K0OanbT-60, Tynuii-170,
upuauii-192 u ap. AmMnyiy ¢ paguoakTHBHBIM M30TONOM MOMEMIAIOT B CBUHIIO-
BbIll KOHTeiHep. TexHuka MpocBeYMBaHUS MOAOOHA PEHTIEHOBCKOMY METOY.
[Ipeumy1iiecTBO: ACMIEBU3HA, IPOCTOTA, BOBMOKHOCTh IPUMEHEHUS B TPYAHOI0C-
TYIHBIX MECTaX U B MOJEBBIX YCIOBUSIX.
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Puc. 5.58. PeHTreHOBCKOE MPOCBEYMBAHUE CBAPHOTO 1IBA:
1 - peHTreHoOBCKas TpyOKa, 2 - U3Iy4eHHE,
3 - moB, 4 - kaccera ¢ POTOTUICHKOH

Ynavmpazeykoeoii konmpons 0OCHOBaH Ha CIOCOOHOCTH BBICOKOYACTOTHBIX,
(cBeimre 20000 I'x), HE BOCIPUHUMAEMBIX YEIIOBEYECKUM YXOM, YJIbTPa3BYKOBBIX
BOJIH MPOXOAUTH 4Yepe3 OOJbIINEe TONIUHBI METAILIA, OTPAXKaACh OT MOBEPXHOCTH
pasnena AByx cpen (Merami-nedexr), puc. 5.59.

YapTpa3ByK BBOAST B U3JACIHUE MOJ YIJIOM K MOBEpXHOCTU MeTaua. [lpu
BCTpede ¢ AedeKTOM yJIbTpa3ByKOBasi BOJIHA OTPAXaeTCs U (PUKCUPYET Ha dKpaHe
ociiuiorpada Hauuue aedekra.

——

Puc. 5.59. Ynprpa3zBykoBoil KOHTPOJIb

[TpoMbITUIEHHBIE YCTAaHOBKH MO3BOJIIOT 0OHAPYKUBATh Ie(PEKT Ha TIIyOuHE
10 2500 mm. [Ipu 5TOM MOKHO BBISIBUTH TPEIIMHBI, HETPOBAPHI, IIJIAKOBBIE BKIIIO-
YeHust pasmepom 1-2 M.

VY IbTpa3ByKOBON METOJI, BHISBIISIA HAIMUKE JTePeKTa U 1ake MECTO €ro pac-
MOJIOKEHUS, HE TIO3BOJISIET YCTAHOBUTD €r0 BUI.
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5.15. TexHo10rM4YecKHE 0COOEHHOCTH CBAPKH
Pa3JIMYHbIX METAJJIOB U CILIABOB

JIroboe coeanHeHNE, B TOM YHCIIE U CBAPHOE, BEJCT K YXY/IICHUIO CBOMCTB
[0 CPAaBHEHHUIO C OCHOBHBIM OJTHOPOJHBIM, LIENbHBIM MaTepuanoM. CBapHOE CoO-
€UHEHHE COCTOUT U3 TpeX 30H (puc. 5.60): 30HBI mBa 1, 30HBI TEPMUYECKOTO
BJIMSTHUS 2 ¥ 30HBI OCHOBHOT'O MeTauia 3.

HRC)
50«
£00

-

30¢

-

Puc. 5.60. Pactipenenenue tBeproctu
110 CEYEHUIO CBAPHOT'O COCMHEHUS U3 3aKaIMBAIOILEHCS CTaIH

Kaxxnas 3 30H uMeeT Tpu napamerpa U3MEepeHus: MUPUHY, JJTUHY, TOJIIHU-
Hy. [Ipr HEKOTOPHIX crmocobax CBapKH, HaPUMEp, MPU KOHTAKTHON CBapKe, OJHMH
U3 MMapaMeTpPOB 30HBI IIBA MOKET UMETh pa3mep, Onu3kuil k Hymo. Ha puc. 5.60
BUJTHO, YTO KaXKJash W3 30H CBApPHOTO COCTUWHEHUS MMEET Pa3Hyl TBEPIOCTh H,
CJIeIOBATENIbHO, MIACTUYHOCTh. JTa Pa3HOPOJHOCTh MPUBOJUT K CHIKEHHIO DKC-
TUTyaTallMOHHBIX XapaKTePUCTUK H3ICITHSL.

5.15.1. IlonsaiTHE CBAapPUBaEeMOCTH

ITon ceapusaemocmvlo MOHUMAETCs CIOCOOHOCTh MeTasla 0Opa30BHIBATH
IpU CBAapKe TEM WM MHBIM CIIOCOOOM CBAapHOE COEIUHEHUE, YJIOBJIETBOPSIOLIEE
YCTaHOBJICHHBIM TEXHUYECKUM TPEOOBAHUSIM.

Ha cBapuBaemMoCTh CTanei INIaBHOE BIMSAHUE OKAa3bIBACT YIJIEPOA W JIETH-
pyromue 35eMeHThl. Yem Oosbliie coaepkaHue yriiepoja B CTajiu, TEM HUXKE CBa-
prBaeMoCTb. Jlerupyromnme 3IeMEHTHl BIMAKOT Ha CBapUBAEMOCTh MO-PA3HOMY,
IIO3TOMY UX BJIMSHUE OLEHUBACTCS IO YUCA060M) 3K6uU6alenmy K yriepony. Be-
JMYUHOM 3TOTO CYMMApHOT'O SKBUBAJIEHTA OLIEHUBAIOT CBAPUBAEMOCTb CTAJIH:

C,e=C+ Mn/20 + Ni/15 + Cr/10 + Mo/10 + V/10, %.
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(3meck C, Mn, Ni, Cr, Mo, V - nporieHTHOE coziepKaHue JIEMEHTOB B CTAJIN.)

[To mpu3HaKy cBaprMBa€MOCTH BCE CTAJIM MOKHO YCJIOBHO Pa3JeiuTh Ha Ye-
THIPE TPYIIIIHL:

1. Xopowo ceapuearowueca cmanu, y xotopsix C,,. He 6omee 0,25. Ot
CTaJIM HE JAI0T TPEUIMH MpPU CBapke, He TPeOyIOT MOJ0rpeBa U TEPMUUECKOU 00-
paboTKwH.

2. Yooenemeopumenwvno ceapuearowueca cmanu, C,,. B npenenax 0,25-
0,35; onn obOecreunBarOT CBapKy 0€3 TPEIIMH TOJIBKO B HOPMAIbHBIX TPOU3BOICT-
BEHHBIX YCJIOBUSX, T. €. Ipu Temneparype He Huxe 0 °C u 0e3 BeTpa, HHaA4Ye OHU
TpeOYIOT MOJ0TPEBA IIPHU CBAPKE.

3. Ozpanuuenno ceapuearowjueca cmanu, y koropeix C,, B Mpenenax
0,35-45. [Ipu cBapke Takux cTajei TpedyeTcs mpeaBapuTeIbHbBIN MOI0TPEB.

4. Ilhoxo ceapuearwuwueca cmanu, y Kotopbix C,, Bboimie 0,45. Takue crta-
JU MOXHO CBapWBaTh C MPUMEHEHHEM IPEIBAPUTEIHLHOTO, COMYTCTBYIOMIETO U
MOCJIETYIOUIETrO MOA0TPEBa:

OKBUBAJICHT YyIJie-
poxna C,,, % 0,5 0,60 0,62 0,74 0,85
Temneparypa 1o-
norpesa, °C 100 125 150 175 200

Bricokonernposanubie ctanu npu cBapke HarpeBaroT 10 300 °C u Bbie.

[To skBHBaNEHTy yriiepoJa OLEHUBAIOT CBAPUBAEMOCTh MPEABAPUTEIIHHO U
npuoIMKeHHo. boniee TouHble JaHHBIE O CBAPMBAEMOCTH IMOJIYYarOT MO CIEIYIO-
IIUM TIOKA3aTeIIsIM:

1. CkJIOHHOCTh MeTajjla IIBa K 0O0pa30BaHUIO TOPSIYMX M XOJOAHBIX Tpe-
II1H.

2. CKJIIOHHOCTB K UBMEHEHUIO CTPYKTYPbI B OKOJIOIIOBHOM 30HE U K 00pa3o-
BaHUIO 3aKATIOYHBIX CTPYKTYD.

3. OU3NKO-MEXaHUYECKHE CBOMCTBA CBAPHOTO COCIMHEHHSI U COOTBETCTBUE
uX TpeOOBaHUAM YCIOBHH DKCILTyaTaIlUH.

[TonHblEe U TOYHBIE TAHHBIE O CBAPUBAEMOCTH MOJTYYaAIOT IIyTEM MPOBEICHUS
TEXHOJIOTHYECKUX UCIbITaHUH (1Tpo0) U OKOHYATETbHBIE CBEJICHUSI O CBAPUBAEMO-
CTH MOJTyYatOT U3 NOBEACHUS U3JIENUS MIPU IKCILTyaTalUH.

[IpenBaputenbHble MPEACTABICHUS O CBAPUBAEMOCTU JIETUPOBAHHBIX CTa-
Jeil gaeT kinaccudukanus cTajed Mo CTPYKType B HOPMAIM30BAHHOM COCTOSIHUU
(mepnuTHBIE, PEppPUTHBIE, MAPTCHCUTHBIC, AyCTCHUTHBIC, KAPOUTHBIC CTAJH).

5.15.2. Bausinue yriiepoaa u JIerHpyroIux 3J1eMEeHTOB
Ha CBApMBaeMOCTh

Cranu ¢ coaepxxanueM yaaepooa 1o 0,35 % cBapuBaroTCA XOpPOIIIO, a J1ajee,
C TOBBIIIICHUEM COJICPKaHUs YIIIepoaa, CBAPUBAEMOCTh CHIIKACTCS M3-3a IOsIBIIC-
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HUS B OKOJIOHIOBHOM 30HE 3aKaJOYHBIX CTPYKTYP M ra30BbIX IOP BCIIEICTBHE BbI-
rOpaHus yriaepoaa.

Mapzaney conepxutcst 00bI4HO B cTayii B Koaudectse ot 0,3 10 0,8 % u He
3aTpymHSIET CBapKy, IPH TOBBIMICHUH cojepkanuss Mn Oomee 1 % oOpasyrorcs
TpemuHsbl, Tpedyercs nogorpes. [Ipu cBapke cranu 'ardpunsaa I'13 (¢ 13 % map-
raHila) cBapKa CTajdl CTaHOBUTCS MpoOjemMoil u3-3a 00pa3oBaHUsI MapTEHCUTA U
TPEUIUH.

Kpemnuit conepxxutcst B 00bIYHOM yIJIEPOJAUCTON CTAIM B KOJIMYECTBE OT
0,02 no 0,3 % u He BauseT Ha cBapuBaemocTb. [Ipu 0,8-1,5 % xkpeMHuuii 3aTpyaHs-
€T CBapKy, T. K. IPUJIAET CTAIU KUIKOTEKYUECTh U 00pa3yeT TYrOIIaBKUE OKUCIBI
Y CIUIaBBI.

Cepa sBisieTcs BpeIHON MPUMECHIO M yXYyIIIAeT CBapUBAEMOCTb, 00pa3ys
ropsiuMe TPEIIHUHBI.

Docgop sBIAETCA BPEIHON NMPUMECBHI0 M YXYILIA€T CBApUBAEMOCTb, T. K.
o0pa3zyeT xpymnkoe (ocPopucToe Kene30, KOTOpoe MPUIAeT CTAIH XJIAJHOJIOM-
KOCTb.

Xpom - camblil pAacHpPOCTPAHEHHBIA JIETUPYIOIIUM SJIEMEHT - IIOBBIIIAET
IPOYHOCTh, TBEPAOCTh, 3aAKATUBAEMOCTh U YCTOMYMBOCTh IMPOTHUB KOPPO3UHU, HO
YXYALIAET CBAPUBAEMOCTb.

Hukenp NOBBIIAET IPOYHOCTH U MJIACTUYHOCTD, YIYUYIIA€T CBAPUBAEMOCTb,
HO TpU CBapke TpeOyeTcs 3ammuTa OT KUCIOpoJa BO3AyXa BO M30€KaHHE BbITOpa-
HUS HUKEJIIA.

Meowb B xomnuecte 10 0,5 % BXOIHUT B COCTaB psiia HU3KOJIETMPOBAHHBIX
CTajieil, B TOM YHMCJI€ CTPOUTEIBHBIX TPUPOJHOJIETUpOBaHHbIX. He yxyamaer cBa-
PUBAEMOCTb.

Banaouii npujgaer crtald NPOYHOCTh, BSI3KOCTb, YIPYTOCTh, YXYILIAeT
CBapKy, T. K. CIIOCOOCTBYET 00pa30BaHUIO 3aKAIOUHBIX CTPYKTYP.

Monuooen TOBBIIAET YIAPHYIO BSI3KOCTh M KapONpOYHOCThb. CBapka 3a-
TpyAHEHa U3-3a 00pa30BaHUs TPEIIHH.

Tuman NOBBIIAET YAAPHYIO BA3KOCTh, KAapPOINPOYHOCTb, YIYUIIAeT CBApHU-
BAa€MOCTb, CIIOCOOCTBYET M3MEJbYEHUIO 3€pHA, SHEPTHUHbIA pacKkuciurenb. CBs-
3bIBAET YIJIEPOJI, IPENATCTBYSI 00pa30BaHUIO KapOUI0B XpoMa 10 IpaHULlaM 3epeH
Y BOBHUKHOBEHHUIO MEXXKPUCTAIUTUTHON KOPPO3HH.

Huob6uit cBs3bIBaeT yriiepoja, Kak U TUTaH, MPENsTCTBYET OOpa30BaHMIO
KapOHI0B XpoMa 1 00ETHEHUIO ayCTEeHUTA YIJIEPOJOM B KHCIOTOCTOMKUX CTaJIfX,
TE€M CaMbIM YJy4YIlIaeT CBAPUBAEMOCTb.

Anomunuil SABISETCS CUIbHBIM PACKUCIUTEIEM, HO MOXET OJIHOBPEMEHHO
BbI3BaTh OKUCJICHHE YIJIepoJia, YTO MPHUBOJAUT K 0Opa3oBaHUIO MOp B miBe. B He-
OOJBIIMX KOJIMYECTBAX CBAPUBAEMOCTb HE YXY/IIAET.

bop 1moBbIIAET KAPOCTOUKOCTH, IPOKAIUBAEMOCTb, TEILNIOYCTOWYUBOCTH
cTasieil. B HEOOIBIINX KOJMYECTBaX HA CBAPUBAEMOCTD BIHUSET YMEPEHHO.
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Kobansm moBbIIIaET TEIUIOYCTOMYUBOCTh U B HEOONBIIMX KOJIMYECTBAX
CBapUBAaE€MOCTb HE yXY/IIAET.
Bonwsghpam noBeIiacT TBEPAOCTh U CHUKAET CBAPUBAEMOCTb.

5.15.3. CBapka yriiepoaucThbIX cTajeu

CBapka Hu3Koyzanepooucmulx cmaJieil He BbI3bIBACT HUKAKUX 3aTPYyIHEHUM
- XOpOIUIO CBAapUBAIOTCI BCEMU CIIOCOOAMHU.

Cpeoneyznepooucmute cmanu (C ot 0,26 no 0,45 %) cBapuBaroTcs npoBo-
JIOKOM ¢ TOHMKEHHBIM cojepxkanueM yriaepoaa (C=0,08 %), Ha HeOOIBIIIOM TOKE
U ¢ HEOOJBIIMM MPOBAPOM C IEJIbI0 YMEHBIIECHUS JI0JM OCHOBHOTO MeETajia B
mBe. (Ilone3na pazaenka KpOMOK.)

Buwicokoyznepooucmuie cmanu (C > 0,46 %), kak npaBujio, HE MPUMEHSIOT
JUTSl U3TOTOBJICHHS CBAPHBIX KOHCTPYKIH. HeoO0XoaMMoCTh UX CBapKU BOZHUKAET
IpU PEeMOHTHBIX paboTax M HariaBke. HeoOxoauMm mpenBapUTeNbHBIN, COMyTCT-
BYIOIIMH U MOCIEAYIOIUHI OIOTPEB, KaK JUIsl IIJI0OXO CBAPUBAIOIINXCS CTAJIEH.

5.15.4. CBapka JierupOBaHHBIX CTaJIel

CBapka HusKonezupoeannvix cmajen (CTaay MEPIUTHOTO Kiacca) C CO-
Jep>KaHUEM JIETUPYIOIIUX 3JIEMEHTOB B cyMMe He Oonee 0,25 %, mpu coaepkaHuu
yraepoaa He 6oxnee 0,15 %. OTu cTanu MWUPOKO MPUMEHSIOTCA B CTPOUTEIBCTBE
JUTSL U3TOTOBJIEHUSI OTBETCTBEHHBIX U OOJIETYEHHBIX KOHCTPYKIMW. Bee aTu cranu
OTHOCATCS K KATETOPHUH YAOBJIETBOPUTEIBHO CBAPUBAIOILIUXCSI.

JIns cBapKyM KOHCTPYKLIHMM IPOMBIIUICHHBIX M T'PAXKIAHCKUX COOPYKEHUHN
npumenstot cranu 15SXCH/, 1412, 0912C, 10I'2C1, 16I'C u np. Jlist usrotosie-
HUSL apMaTypbl KeIe300€TOHHBIX KOHCTPYKIMI M CBApHBIX ra30MpPOBOAHBIX TPYO
npumMenstoT cranu 1812C, 2512C, 35I'C, 20XT 2L (I1- mupkoHuii, coaepkaHue
0,14 %).

Cramu 09I2C u 10I'2C1 xopomio cBapuBarTcs Bcemu crocodbamu. [lpu
cBapke cranu tuna 15XCH/] BOo3MOXHO 00pa3oBaHUE 3aKaJOYHBIX CTPYKTYp H
JlaXke TpeluH B 30He 1Ba. Kpome TOro, BBIrOpaHHE yriaepoja, Kak IMpaBUIIO, BbI-
3pIBa€T 00pa3OBaHMUE MOP B METaie 1IBa. PydyHyIO0 IyroByl0 CBapKy Jydll€ BbI-
HOJIHATB DJIEKTPOJIaMU C MOKPBITHEM Ha (PTOPUCTO-KAJIBIUEBON OCHOBE (HAmpH-
Mep, Mmapka YOHH). ABroMaTHYeCKyI0 CBapKy MPOU3BOAAT MpoBosiokoi CBOSA
nmu CBOSI'A mox ¢arocom AH-348A wmm OCII-45. Capky nuctoB 10 40 mm
MO>KHO MPOU3BOJUTE 0€3 pazienku KpoMoK. [Ipu 3ToM paBHONPOYHOCTH CBAPHOTO
COEMHEHUSI 00ECTIeYnBACTCS MEPEXOA0M JIETUPYIOIIUX AJIEMEHTOB U3 3JIEKTPOJI-
HOU IPOBOJIOKH B METAJLII LIBA.

B 3uMHUX yCIIOBHSIX CBapKy KOHCTpykuuil n3 craneid tuna 15XCHJ/L pas-
perraeTcsi mpou3BOAUThH TOJIBKO TIpu TemmepaTrypax He Huwke -10 °C. Ilpu Gonee
HU3KUX TeMIIeparypax U3Jeius MOABEPraioTcs NpeIBapUTeIbHOMY HarpeBy B 30-
He cBapku Ha mwmpune 100-120 mm no o6e croponsl mBa g0 100-150 °C. Ilpu
temneparype -25 °C cBapka He JOIyCKAeTCs. DIEKTPOLUIAKOBAs CBapKa cTajien
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Ar000M TONMIIMHBI MpousBoauTcs mpoBojiokord CBl0I2 mox ¢mrocom AH-8 mpu
1100011 TeMneparype OKpyKarolero Bo3ayxa.

CBapka cpeonenezuposannvix cmaneit (nepautHoro kiacca). Crojia oTHO-
cAaTcs TerioycTounBbie ctanu tuna 15XM, 20XM, 15X1M1®. IIpu cBapke BO3-
MO>KHO 00pa30BaHKHE MEJIKUX TPEUIMH B OKOJIOIMIOBHOM 30HE. [IpuMeHstoTcs aek-
TPOJBI C TPOBOJIOKON TOM K€ MapKu, YTO M CBapUBaemas CTalb, MOKPHITHE - (HTO-
pHUCTO-KajbIueBoe. PEKoOMeH1yeTCsl OJ0rPEeB U OTITYCK MOCJE CBAPKHU.

CBapka cpeoHnenezuposanHHviX 6bICOKONPOUHBIX CmAEll (XpoMaHcuiel).
Oto cranu nepautHoro kiacca tuna 25XI'C, 30XT'C, 35XT'C, 35XT'CA. CkioH-
HBbI K MOJKAJIKE U TPEIIMHOOOpa30BaHUIO MpHU cBapke. PyuyHas cBapka mpou3BoO-
JUTCSI DJIEKTPOAaMHU C (PTOPUCTO-KAIBIIUEBBIM MMOKPBITUEM, CBAPOUHAs MPOBOJIOKA
CB-08A. MoxeT OBbITh TaKK€ PEKOMEHJ0OBaHA HEp KaBEIoIlasi CBapO4YHasi MPOBO-
JIOKA C TMOBBIMIEHHBIM coziep:kanuem Hukens tumna Ce-10X16HUYSM6. Crapky Ha-
710 BECTU KaK MOYKHO Oosiee KOpOTKoM ayroil ¢ mogorpeBoM. Eciu Tpebyercs 1o
TEXHUYECKUM YCIOBHIM, U3/IEIHE MOJBEPratoT 3aKaIKe U OTIIYCKY.

Caapka estcokoxpomucmuix cmaneit (6onee 12 % xpoma). [lpu oxnaxne-
HUU Ha BO3JyXe JAal0T (HeppUTHYIO, PeppUTO-MAPTEHCUTHYIO WJIM MAaPTEHCUTHYIO
CTPYKTYpBbL. XapaKTEPHU3YIOTCS IOXOW CBapUBaeMOCThI0. CBapKa peKOMEHyeTC s
IIPU BO3MO>KHO MEHBIIEM TEIUIOBIIOKEHUH, HAI0 IPUMEHSATh TOHWKEHHBIA TOK U
BaJIMKM MAaJIOTO CEYEHUsS JUIsl YCKOPEHHUs OXJIAXKIEHHUS IMpU CBapKe craiei dep-
putHoro knacca (15X25T, 15X28). Oxurate nocie ceapku mpu 800-900 °C st
pacTBOpEeHUs XpyNKUX (ha3 ¢ MOCIEAYIOMMUM OBICTPBHIM OXJIAXKICHUEM.

MapreHncutHbie Hepxkageromue cranmu tuna 30X13, 40X13 npu cBapke 3a-
KaJIMBAIOTCS, MIOATOMY TPEOYIOT MPEIBAPUTEIBLHOT0, COMYTCTBYIOIIETO O0TpeEBa
U TIOCJIeAyIoIel TepMUuuecKkoit 00paboTKH (3aKaiKa U OTITYCK).

CBapka aycmeHumHblx XpoMoHuUKeneevlx cmaineii. BeeneHue B XpoMmu-
ctyto ctanb 18 % Cr u 8 % Ni nepeBoauT ee 3 GEeppUTHOTO Kjiacca B ayCTCHUT-
Hbeii. [Ipu cBapke BO3MOKHO BbINMaJCHUE KapOWJOB XpoMa MO TpaHUIlAM 3€peH
IpU TIPOJIOJKUTENILHOM MpeObiBaHUM MeTauia B 30He Temmneparyp 500-800 °C u
BO3HUKHOBEHHE CKIOHHOCTH K MEXKPHUCTAJUIMTHON Koppo3uu. st mpenoTBpa-
IIEHUS 3TOTO SBJICHUS] HEOOXOAMMO CBAapKy BECTH Ha MaJbIX TOKax (C MajbIM Ter-
JIOBJIOKEHUEM), TTPUMEHSTh OXJIAXIAIOIINE MEIHbIE MOJKIANIKA U OXJaXKICHUE
BoAoi. C Lenpl0 UCKIIOYeHUs 0Opa3oBaHMsS KapOWJOB XpOMa B CTajdb BBOMAST
CUJIbHBIE KapOuaooOpazoBaTenu (TUTaH, HUOOMIA). 3aKaika Mocie CBapKH C TEM-
nepatypel 1050 °C ¢dukcupyer CTpyKTypy aycTeHHWTa (MpU HarpeBe KapOwubl
XpOMa PacTBOPSIOTCS B AyCTEHUTE).

Capka esicokomapzanyoeucmuix cmanen tana ['13. Cogepxxkanue Mn 13
%. CTpyKTypa cTajiu - MapraHIOBUCTHINA aycTeHuT. [Ipu cBapke TpeOyeTcs Manoe
TEIJIOBJIOKEHUE U OBICTPOE OXJIAXKIEHUE BOAOW. DTO IMpenoTBpallaeT pacnaj ay-
CTEHUTa C 0Opa3oBaHHWEM MapTEHCHUTA. DJIEKTPOIYTOBYIO CBAPKY MPOU3BOIST
AJIEKTPOJIaMU Ha (PTOPUCTO- KaJbLIMEBON OCHOBE, mpoBosioka Tuna X18H9. I'azo-
Basi CBapKa HE PEKOMEHYeTCsl M3-3a OOJIBIIOTO TEIJIOBIOKEHUS.
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Capka cmaneit kapouonozo Knacca. IT0O BbICOKOJIETHPOBAHHBIE OBICTPO-
pexymue ctanu tuna P18 u ee 3amenurenu tuna P6MS. XapakrepusyroTcs mio-
xoi cBapuBaemocTbio. lllnpokoe nprMeHeHne Halllia SJIEKTPOKOHTAKTHASI CBapKa
Y CBapKa TPEHUEM B MHCTPYMEHTAIBHOM IPOU3BOACTBE ISl U3TOTOBJIEHUS CBEPII,
dpe3 u 1. 1. Pexyinas 4yacTh HHCTPYMEHTA U3rOTABIMBACTCS U3 OBICTPOPEKYIIEH
CTaJIM, XBOCTOBaA - U3 cTayu 45. 3aroroBku guamerpom a0 30-40 MM nmpeanoyTu-
TEJIbHO CBApUBATh TPEHUEM, a 3arOTOBKU OOJBIIETO AMAMETPA - DIEKTPOKOHTAKT-
HOU cBapkoi. Cpasy mocje CBapku HEOOXOIUM OTXKHT. Jlpyrue cmocoObl CBapKu
HE HaXOJIAT MPUMEHEHHUS.

5.15.5. Capka uyryHa

UyryH - 3T0 cmiaB xkenesa ¢ yriepojoM (ooxnee 2,14 % C). Ot ctanu uyyryH
OTJINYAETCS OYEHb BBICOKOW >KHMJIKOTEKYUECTbI0 M XPYINKOCTbIO. DTO OJUH U3
JYYIINX JTUTEHHBIX CIIJIABOB.

YyryH o6aaeT mioxoi cBapUBaEMOCTBIO 110 CIEAYIOIUM IPUYHUHAM:

1. B cBapHOM cOoeMHEHUHU MPU OBICTPOM OXJIAKIECHUU MPOUCXOIUT omober
(T. e. mosiBJIEHHE OENOro 4yryHa, OTJIMYAIOLIETOCs! BBICOKOM TBEPJIOCTBIO U XPYII-
KOCTBIO, CKIIOHHOTO K 00pa30BaHUIO TPELIUH).

2. lnTeHCUBHOE BBITOpaHHUE yriepoja Mpu CBapke BeAEeT K 00pa30BaHUIO
ra3oBbIX MOP.

3. Bbicokas ’KHAKOTEKY4YeCTh (LIEHUTCS TOJIBKO B JINTEHHOM Jieje) TpeOyeT
CHeUaIbHBIX MEp MPH CBapKe, BIUIOTh 0 (POPMOBKHM y4acCTKa CBapKH.

TexHonorus cBapku 4yryHa W BHIOOpP CBApOUHBIX MaTepUATIOB Oa3UPYyIOTCs
Ha cTpykTypHou auarpamme (C-Si) 1 Ha rpaduke 3aBUCUMOCTH CKOPOCTH OXJIaXK-
JIEHHS OT XUMHYecKoro coctaBa uyryHa (C u Si).

Capka 4yryHa NpUMEHSIETCS, KaK MPaBUjIo, B ABYX CIy4asx: MPU 3aBapKe
JUTEHHBIX PAKOBHUH U MPU PEMOHTE (3aBapKe TPEIIMH U T. 11.).

CymiecTByeT MHOro crnocoOOB CBapKd YyryHa M CBApOYHBIX MaTepUasoB.
HeoTBercTBeHHBIE M3AENUA MOKHO CBApUBAaTh PYYHOM JAYyrOBOM CBAPKOW HA Iie-
PEMEHHOM TOKE 3JIEKTPOAOM W3 NMPOBOJOKH CB-08 C pyTHIOBBIM WIIA C MEJIOBBIM
NOKpPBITUEM Jaxke 0e3 moaorpesa. KauectBo OyneT HU3KOE M LEIMKOM 3aBUCUT OT
KBIM(PUKALIMY CBapILHKA.

OpHako camoe BBICOKOE KayeCTBO M OJIHOPOAHOCTh CTPYKTYpbI 0Oecreyu-
BAET ra30Basi CBapKa YyTYHHBIMH MpyTKaMu ¢ nogorpesom g0 600-700 °C (myudie
B TEPMOCE) U MEJIJIEHHBIM OXJIAKJIEHUEM TOCTIE CBAPKHU.

UyryHHbIE IPYTKU BBIIUIABIIIOTCS AuaMeTpoMm 4, 6, 8, 10 MM ¢ conepxkaHu-
eM KpeMHus 10 3-3,5 % a1 ra30Boi CBapKHU U C MOKPBITHEM (MeJl, TpauT, pyTUII
U Jp.) - JUIsl AYTOBOM CBapKH.

JIJ1st XONOAHOM CBapKW YyTryHa KOJMYECTBO KPEMHHUS B DJIEKTPOJIE YBEIUYU-
BaeTcs 10 4-4,5 %.
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5.15.6. CBapka aJJlOMUHMS U €r0 CIIABOB

CBapka anroMHHHMSI 3aTpyJIHEHAa HAJIWYMEM TYTOIUIABKOM IUICHKHM OKCHZA
ALO; ¢ ty; = 2060 °C). Amomunuii mnasurcs npu 657 °C. IloaTtoMy antoMuHui, B
OTJIMYME OT CTAJIM, IEPEXOJUT U3 TBEPJIOTO COCTOSHUS B JKHUAKOE, HE MEHSIS 1IBETA,
T. €. CBapKa HE KOHTPOJIUPYETCS BU3YaJIbHO.

AJIFOMUHHI ¥ €ro CIJIaBbl C MapraHileM U MarHueM XOpOIIO CBAapUBAIOTCA
aproHo-IyroBOi, a TakKe ra3oBoil cBapkoil. JlyroBasi cBapka MOKPBITHIMHU 3JI€K-
TPOJIaMH TIPUMEHSETCS OTPAHWYCHHO JUIS 3aBapKu JACPEKTOB JIUThS U TPEUIUH B
HEOTBETCTBEHHBIX JICTAJISX.

CBapka qypanioMUHa JTaeT HU3KOE Ka4eCTBO M3-3a 00pa30BaHUS XPYIKUX
CTPYKTYp B CBAPHOM COEJIMHEHUH.

5.15.7. CBapka mMeau M ee CILJIABOB

Menpb u ee cruiaBbl 00J1aJ1al0T HU3KOM cBapuBaeMOCThio. CBapka mMeau oc-
JIOKHSIETCSI €€ CIIOCOOHOCTBIO B JKMJIKOM COCTOSIHUM PAaCcTBOPSITH KUCJIOPOJ U BO-
nopoa. Kucnopoa npuBoauT K moTepe MpOYHOCTH M3-3a 00pa30BaHUs JIETKOILIAB-
koit 3BTekTUKU Cu,O-Cu (t,; = 1064 °C), pacnonararomeiicsi o rpaHuilaM 3epeH
(temniepatypa mnaBienus Mmeau 1084 °C). Bogopon npuBoauT K 0Opa3oBaHUIO
ra3oBbIX MOp B miBe. CBapUBAEMOCTb MEJIU TAKKE 3aTPYy/IHEHA U3-32 BBICOKOM TeTI-
JIOTIPOBOTHOCTH.

[IpuMeHAIOTCS pa3uyHble CIOCOOBI CBAPKH MEIW, B TOM YHUCJE Tra3oBas
cBapka ¢ npuMmeHeHnuem ¢roca (0ypa Na,B,0,, 6opnas kucnora H;BO; u 60pHbIi
auruapun B,0;), ayroBasi cBapka MOKPBITHIM 3JIEKTpoAoM. Jlydiine pe3ylbTaThl
oOecreynBaeT cBapka MEIU M €€ CIUIABOB B CPEJC 3allMTHBIX T'a30B: B aproHE,
azore. A30T JJi1 MEIH, B OTJINYUE OT CTaJIU, HE SIBJSIETCS BPEHBIM Ta30M.

5.15.8. CBapka TuTaHa M €ro CIJIAaBOB

Tutan - Metaym Oyaymiero - o0JjagaeT KOMIUIEKCOM IIEHHBIX (PU3UKO-
XUMHYECKUX CBOMCTB. OH JIETOK, ITOYTH KaK allOMUHUM, ITPOYEH, KaK CcTallb, OJa-
FOPOJIEH, Kak 30J10T0. Ero cBapka OCI0XKHAETCA BBICOKOM €r0 aKTUBHOCTBHIO MPHU
HAarpeBe B CpEle KUCIOpOJa, BOJAOPOJA, a3oTa, yriepoaa. [Ipu stom thutan BCe
CBOU IIEHHBIE CBOMCTBA (MPOYHOCTh, KOPPOZUOHHYIO CTOMKOCTB) TEPSIET U CTAHO-
BUTCS XPYIIKUM.

TuTan M €ro CruIaBbl XOPOIIO CBAapPUBAIOTCS aprOHO-AYyTOBOM CBAPKOW, HO
TpeOYIOT TIPU STOM TIATEITHLHON ra30BOM 3aIIUTHI, B TOM YUCJIE JOTOJIHUTEIHLHOMN
3alIUThI KOPHS IIIBA.
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