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AHHOTAUMSA

JIMTUIOMHBIN MPOEKT COJEPKUT 85 CTpaHUI] MAIIMHOMUCHOTO TeKCTa, 12 pu-
CYHKOB, 24 Tabnuiibl, 36 UCHOIb30BaHHBIX MCTOYHUKOB JUTEpATyphl, | mpuioxe-
Hue, 3 yeptexa popmara Al u 3 makata popmara Al.

Kitouesnie ciioBa: PASPABOTKA TEXHOJIOI'M CBOPKU 1 CBAPKU
KOJIJIEKTOPA TPYBOITPOBOJA, PEXKMMbI CBAPKU, CBAPOUYHLIE MA-
TEPUAIJIbI, CBAPOYHOE OBOPYJIOBAHUE, CEBECTOUMOCTH WU3I'O-
TOBJIEHUA U3JIEJIN A, AHAJIN3 KBAJIMOUKAILIMOHHBIX XAPAKTEPU-
CTUK, IIEPEIIOJI'OTOBKA PABOUYHMX, IIJIAH-KOHCIIKT, VYEBHBIN
[TJIAH.

B 1MIUIOMHOM NIpPOEKTE PAacCMOTPEHO KpPAaTKOE OMMCAHWE KOHCTPYKUUU U
yCIIOBUM ee 3KcIuTyaTanuu. [IpuBeaeHa xapakTepucTuka MaTepuanina U3Jeius ¢ yde-
TOM CBapHBAEMOCTH U (PU3UKO-MEXaHUYECKUX CBOMCTB. Pa3spaboTana TeXHOIOTHS U
nogoOpaHo 00opy0BaHUE sl COOPKM M aBTOMATHYECKOW CBApKH B CMECU T'a30B
AJIEeMEHTa KOJUIEKTOpa TpyOonpoBojia. BEIMIOIHEH CpaBHUTENbHBIA aHAU3 TEXHU-
KO-PKOHOMHYECKHUX TOKa3aTene 0a30BOM U MPOEKTHUPYEMOW TEXHOJIOTMH CBapKU
KOJIIEKTOpa TpyoOomnpoBoja. PazpaboTana nmporpamma MnepenoaroToBKu ““DIeKTpo-
CBapIIMKOB PYYHOU cBapku 4-ro paspsana Ha “DIEKTPOCBAPIIMKOB HAa aBTOMAaTH-
YECKUX M TOJIyaBTOMATHYECKUX MaluHax~ 5S-ro paspsga. Paspabortan ydeOHbI
IJIaH NepenoJroTOBKM, TEMATUYECKUN MJIaH U IUIaH - KOHCIIEKT ypoKa Mo Teme

YCTPOﬁCTBO N OCHOBHBIC Y3JIbI CBAPOYHOT'O aBTOMAaTa JJIA CBApPKKU B 3alllTUTHOM TI'a-
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Kommanust OO0 «YPAJICBAPMET) 6r11a ocHoBana B 2012romy, B ropojie
ExarepunOypre. IIpou3BojcTBO KOMIAaHUM HAaXOAWThCS B mocenke CanoBbiii B
okpecTHOCTsX ropona ExkarepunOypra CepyioBCKoil 001acTu.

B cocraBe nmpoun3BoAcTBa KOMIAHUM UMEETCS MEXaHOCOOPOUHBIM y4YacTOK,
WHCTPYMEHTAJIbHBIN YYaCTOK, 3arOTOBUTENbHBIN YYAaCTOK U CBAPOUYHBIN YYaCTOK.

B Hacrosiee BpeMsi KOMIAHUS BBITYCKAET TPEXIUIYH)KEPHBIE JJIEKTPOHA-
cocubie arperatel AHT-150 u AHT-90. Ha ux 6a3e 6;10uHbIe HACOCHBIE CTAHIIUU C
cUCTeMOU TpyOOmpoBOJAOB ¢ M30bITOUHBIM aaBieHUeM P=0,4-210 MIla, kotopsie
IPOEKTUPYIOTCA U M3TOTaBIMBAIOTCS COTJIACHO IMPaBMJI yCTPOMCTBA U Oe30macHoM
AKCIUTyaTalMu TexHoJiorudeckux TpyoonpoBogoB [1b 03-108-96 Poctexnamzopa
Poccum, nipeHa3zHayeHHBIC 7151 IEpEKAUUBAHUS KUJIKOCTEH (3arps3HEHHON BOJIbI,
HEe(DTAHBIX dMYJIbCUN) M 3aKaYWBaHUS B HEPTSIHBIC IJIACTHI HE(PTETPOMBICIOBBIX
BOJ. Takke MPOBOJUT MyCKOHAJIAJOUYHbIE pa0OThl OCTABISIEMOTO 00OPYI0BAHMS,
oOy4JaeT 3KCIUTyaTallMOHHBIM MEepCOHal M 00ecleynBaeT CEepBUCHOE OOCITyXHUBa-
HUE.

Cnpoc Ha TPOIYKILHMIO, BBITYCKAEMYIO 3aBOJIOM, MOCTOSHHO PacTeT, UTO
onpeaesieTcs: €€ KaueCTBOM, BRICOKUMHU AKCILTYaTallHOHHBIMU XapaKTePUCTHKAMHU
U HAJIeKHOCTBIO B paboTe. Cuctema obecrieueHrs KauecTBa MPOAYKIUU cepTUdU-
IUPOBaHa B COOTBETCTBUU ¢ MexayHapoAHbM ctanaapToM 1SO 9002. Lenbio nes-
tenpHOCTU npenanpusatus OO0 «YPAJICBAPMET) sBnsieTcst BBITYCK KOHKYpPEH-
TOCIIOCOOHOM MPOAYKIMU FapaHTUMHOTO M CTAOMIIBHOTO KaYeCTBa, COOTBETCTBYIO-
el MeXAYHAPOIHBIM U HAIIMOHAILHBIM CTaHJapTaM, 3aKOHOJATEIIbHBIM U 00s13a-
TeJILHBIM TPEOOBAHUSIM U OTBEYAIOIICH TPEOOBAHUSIM MOTPEOUTENS.

Ob6vexkmom pa3pabOTKU SABISIETCS TEXHOJOTUSI W3TOTOBIICHUSI AJIEMEHTa
TpyOOnpoBOJA.

IIpeomemom pa3pabOTKH SABISETCS MPOIECC COOPKU U CBAPKU KOJUIEKTOPA.

L]envro AUTIIIOMHOTO MPOEKTA SIBISIETCS pa3paboTKa TEXHOIOTHYECKOTO Mpo-
1[ecca M3rOTOBJICHHS KOJJIEKTOPA C MCHOJb30BAHUEM aBTOMATHYECKON CBapKU B
Cpelie 3alllUTHBIX Ta30B.

JIist TOCTMO>KEHHST TIOCTABIIGHHOW IIEIM HEOOXOAMMO PEIIUTh CICTYIOIIHE
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3a0aqu:
* IPOAHATN3UPOBATh 0a30BBIi BapHaHT HM3TOTOBJICHUS 3JEMEHTAa TPyOOIpo-
BOJIA;
* 1000paTh U 000CHOBATH MPOEKTUPYEMBI cIOCO0 CBapKH 3JeMeHTa Tpyoo-
IPOBOJIA;
* IPOBECTH HEOOXOAUMBIE PACUETHl PEKUMOB aBTOMATHYECKON CBAPKH B CMe-
CH Ta3oB;
* BEIOpaTh M1 00OCHOBATh CBAPOYHOE U COOPOUHOE 000PYI0BAHNE;
* pa3paboTaTh TEXHOJOTHIO COOPKU-CBAPKH dJIEMEHTa TPYOOIPOBO/IA;
* MPOBECTH PacueT SIKOHOMUYECKOTO OOOCHOBAHUS BHEIPEHUS TIPOCKTA,
* PACCMOTPETH BOIIPOCHI 0€30MACHOCTH U KOJOTUIHOCTH Pa3pabOTKH.
Takum 00pazom, B TUIUIOMHOM MPOEKTE B TEXHOJOTHYECKOW YACTH Ha OC-
HOBE aHayM3a 0a30BOr0 BapuaHTa OyJeT pa3padOTaH MPOCKTUPYEMbIN BapHaHT
TEXHOJOTHYECKOTO MPOIecca M3TOTOBICHUS dJIEMEHTa TPyOOIpoOBOAa, BKIIOYAIO-
WA aBTOMAaTUYCCKYIO CBAPKY B CPEJIe 3aIUTHBIX ra30B; B SKOHOMHYECKON JacTh
- TIPUBEJIEHO TEXHUKO-PKOHOMHUYECKOE O0OOCHOBAaHWE JTaHHOW Pa3pabOTKH; B pas-
JieNie OXpaHbl TPYyJa U SKOJIOTHYHOCTH - MPEAJIOKEHBI MEPONPUATHS 10 YITydIIe-
HUIO YCIIOBHH Tpy/Ja pabounX-CBAPIIIUKOB U OXPaHbl OKPY KAFOIICH CPEIIbI.
[Ipennpustre npuaepKUBaACTC CICAYIOIEH TAKTUKU:
- co3JaBaTh W MOJJEPKUBATh pabouue yciIoBHSs, 00€CTIEUNBAIOIINE TTPOU3-
BOJICTBO U ITOCTaBKY MPOJYKIIUY TAPAaHTUPOBAHHOTO KaueCTBa;
- YCTaHOBUTH B3aMMOCBS3H C 3aKa3YMKaMH W MOCTABIIMKAMHU C IIEJIBIO MOJI-
JICP)KUBAHUS Ka4eCTBa MPOIYKIIUU HAa BCEX 3Talax e¢ )KU3HESHHOTO [HKJIIA;
- HETPEPHIBHO yIyUIIaTh BHIITYCKAEMYIO MPOIYKIUIO MyTEM COBEPIICHCTBO-
BaHMSI TEXITPOIIECCOB U MOACPHU3AITUN 000PYI0BAHUS;
- IIPOBOJIUTH CUCTEMATHYCCKHI aHAJIN3 Ka4eCTBA BBITYCKAEMOW IMPOIYKITUH,
C HaIIPaBJICHHOCTHIO PadOT Ha MPEAYNPEKACHIUES BOSHUKAIOIINX OTKJIOHCHHUH, a HEe
TOJIKO Ha WX yCTPaHCHHE,
- TIPOBOJIUTH CHCTEMATHYECKH 00yUEHUE U MOBHIIICHNE KBATH(PUKAITUN BCE-
ro TMepcoHajia KOMIIAaHWH, a TaKKe 3aWHTEPECOBAHHOCTH TepcoHana B obecrede-

HUU TpeOYeMOT0 YPOBHSI KaueCTBa;
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[IpoBens aHamu3 BBITYCKAaEMOM NPOIYKLMH s MPUIIET K BBIBOAY, UYTO MHpPH
W3TOTOBJICHUH TPYOOTPOBOJIOB PYYHON AYTOBOM CBApKOW B KOPHE IIIBA HAXOJST
nedekTsl (B OAHOM M3 TSITH), YTO IPUBOJIUT K 3aTpaTe BPEMEHHU Ha UX YCTpPAHEHHE.
Takxe ucciueayst MOITHOCTH MPEAIPUATHS, YCTAHOBJIEHO, YTO CBAPOYHBIN YYaCTOK
10 M3rOTOBJICHUIO TPYyOOIIPOBOIOB HYKIAETCS B MOJEPHU3AIMHN 000PYIOBaHUS B
CBSI3U C YBEJIMYEHUEM HOPM F'OJOBOTO BBITYCKA MPOLYKIIHH.

N3yunB BO3MOXKHOCTH MPEANPHUATHS, NPEIIATA0 3aMEHUTh PYYHYIO Tyro-
BYIO CBapKy Ha aBTOMAaTHYECKYIO B Cpejle 3alIUTHHIX Tra3oB. OOOCHOBAaHUE 3TOTO

M3MEHEHHS pacCMaTPHUBAIO B IaHHOM padoTe.
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1. XapakrepucTuka usaejus

1.1 HazHaveHue u yc10BUsI pa00Thl KOHCTPYKIUH

TpyOonpoBoabl SABISIOTCS OAHUM K3 CaMbIX PaCIpOCTPAHEHHBIX BHUIOB
CBapHBIX KOHCTPYKLMI U HAXOJAT CAMOE IIUPOKOE MPUMEHEHHUE B PA3IIMYHBIX OT-
pacisix HapOJHOTO XO35MCTBA.

[To Ha3HaueHUIO JaHHBIA BUJ TPYyOONpPOBOAA - MPOU3BOJACTBEHHBIN (TEXHO-
jgoruyeckuii), rpynmbl b, 1 kareropum. [1] PaGouee maBmenme 4,0 Mlla (40
krc/cm?), paboraromuii npu Temneparypax -30°m +30°.

TpyOompoBoa mpeacTaBiasieT co00M YCTPOWCTBO [JIsi TPAHCIIOPTHPOBAHMUS
KUJKUX BEUIECTB: 3arpsi3HEHHOU BOJIbI, HEPTSIHBIX AIMYIBCUN U T.J., COCTOSIINN U3
COCJIMHEHHBIX MEXAy COOOM MPSIMBIX Y4acTKOB TpYO, JeTaneil TpyOompoBOAOB,
3allOPHO-PETYIUPYIONIEH apMaTyphbl U IPUOOPOB, KPEMEKHBIX MATEPUATIOB U MPO-
KJ1a70K. TpyOonpoBOj cOeANHSIET MEXKIY COOOM OTIENbHbIE BUIbI 000PYIOBAHUS:
IUTYH)KEpHBIE arperaThl, KyCTOBbIE HACOCHBIE CTAHIIMU U T.1. B manHON paboTe Mbl
paccMaTpuBaeM 3JIEMEHT TPyOONpoBOJa - KOJIJIEKTOP, KOTOPBIA sBIsieTCs HanOo-
JIe€ BAXKHBIM U CJIOKHBIM 3JIEMEHTOM.

KousmekTop coCcTOUT U3 Ccrenyromux 4acTen:

- JIMHUSA-YYacTOK TpyOompoBoja (KOJUIEKTOpa), MpeAHA3HAYEHHBIN JUIst
TPAHCTIOPTUPOBAHUS MTPOIYKTA C MOCTOSHHBIMU Pab0YNMHU MapaMeTpamu;

- IeTalb - dJIEMEHTapHas 4acTh TPyOOmpoBoaa (KOUIeKTOpa): MaTpyookK, OT-
BOJ, (hnanen, 3arnayiika. Bce oTaenbHble U3enus, BXOIAIUE B COCTaB TPyOOIpo-
BOJA;

- DJIIEMEHT - JIB€ U 0oJiee CBapeHHbIE MEXIAy cO00il neTanu. Y 31eMeHTa Bce
CBApHBIE COCIMHEHUS JIEKAT B MAPAJIIEIBHBIX IIOCKOCTSX, YTO MO3BOJIAET CBapH-
BaTh UX MEXaHU3UPOBAHHBIMU CIIOCOOAMH B IIOBOPOTHOM ITOJIOKEHUHU Ha BpallaTe-
Je.

Ha pucynke 1 mpencraBieH - KpecTOOOpa3HbIif 37IEMEHT KOJIEKTOPA.
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PucyHok 1- kpecTooOpa3HbIi 3JIEMEHT KOJIJIEKTOpa

Pucynok 2 — @ororpadusi, KpecTooOpa3Hblil 3IEMEHT KOJUIEKTOpa

K TpyGonpoBoay npeabsBisiOTCS MOBBIIICHHbIE TPEOOBaHUS, CBA3aHHBIE C

CO6J'IIOI[€HI/ICM TCXHOJIOTHYCCKHUX IMPaBUJI IIPpHU UX U3TOTOBJICHUHU W MOHTAXC, TaK

N3m. | Jlucm
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KaK OT KayecTBa UX pabOThl 3aBUCUT HA/IEKHOCTh U JIOJITOBEYHOCTh COOPYKAEMBIX
00BEKTOB, TaK KaKk aBapusi TpyOONpOBOJa MOXKET MPUBECTH K MOXKapam, B3phIBaMm,
OCTaHOBKaM MPOU3BOJICTBA U 3arPsA3HEHUIO OKPYKAIOLIEH Cpefbl U MOATOMY CBap-
Ky TpyOOIpoBOIOB, padoTarommx npu aasiaeHun 6omee 71 KIla (0.7 krc/em? ),
IPOU3BOIAT ¢ coOmoaeHueM mnpaBui ['ocroprexnanzopa. CormacHO 3TUM MpaBH-
JaM K CBapke TpyOOIpOBOJOB JOIMYCKAIOTCS CBApIIMKH, MPOIIEAININE CHelualb-
HYIO TIOJITOTOBKY M MMEIOIINE COOTBETCTBYIOLIME yaocTOBEpeHHs. CBapKy paspe-
IIACTCS MPOM3BOAUTH MPU TEMITEPAType OKpy’Karomiero Bo3ayxa ue mmke -20 °C,
Tak Kak mpu 0ojiee HU3KUX TeMIepaTrypax MPOUCXOAUT UHTEHCUBHOE HACHIIICHUE
PACILTABIEHHOTO METAJIIA IIBA ra3aMH (0COOEHHO KHCIOPOIOM H BOZOPOIOM).

[Tpou3BOACTBO CBAPOUHO-COOPOUHBIX PAOOT PErIAMEHTUPYETCS PSAIOM HOP-
MAaTUBHBIX IOKYMEHTOB:

1. TOCT 16037-80 «I1IBbI CBapHBIX COEAMHEHUHN CTATHHBIX TPYOOIIPOBOIOB.
OCHOBHBI€ TUIIbI, KOHCTPYKTUBHBIE 3JIEMEHTHI U Pa3MEPhI».

CraHmapT perjiaMeHTHPYET OCHOBHBIE THIIbI IIBOB CBAPHBIX COEIMHEHMIA
TpyOOIPOBOJIOB BCEX BUJIOB, @ TAKXKE THUIIBI U Pa3Mephbl MOJATOTOBKU KPOMOK IO/
CBapKy, BKJIIOYas IOMyCKU Ha 00paboTKy. B 3aBUCMMOCTH OT quameTpa U TOJIIH-
HBI CTEHOK TPYO M MOJATOTOBKM KPOMOK PEKOMEHIYIOTCS Pa3IMYHbIe BUIBI U CIIO-
coObI CBapKU. Y CTaHABIMBAIOTCS pa3Mephl BBHIMOJIHEHUS IBOB U MpeAeNIbHbIE OT-
KJIOHEHUST OT UX HOMUHAIBHBIX

2. «llpaBuna yctpoiicTBa U 0€30MacCHON HSKCITyaTallMd TEXHOJIOTHYECKHUX
TpyOOIPOBOIOBY»

Jlannbie mpaBuia, pazpaborannsie ['ocroprexnagzopom Poccum, sBIsrOTCS
00s13aTeNbHBIMU JIJIS1 BCEX MPEINPUATUN U OpraHU3alMid HE3aBUCUMO OT BEJOM-
CTBEHHOM NPUHAJICKHOCTH U OPTraHU3aIlMIOHHO-TIPABOBBIX (HOPM.

Hacrosmue npaBuiia ycTaHaBIMBAIOT OOLIME MOJIOKEHUS U OCHOBHBIE TEX-
HUYECKHUE TpeOOBaHUS K TEXHOJIOTMYECKUM TpyOOINpOBOAAM: YCJIOBHS BbIOOpa U
IpPUMEHEHHUs TpyO, AeTanell TpyOOnpoBOAOB, apMaTypbl U OCHOBHBIX MaTEpHUajOB
JUISL UX W3TOTOBJICHUS, @ TaKKe TpeOOBaHUS K CBapKe, pa3MEIIECHUI0 TPyOOIpOBO-
JIOB, YCJIOBHUSIM HOPMAaJIbHOW JKCIUTyaTalldd M PEMOHTA, COOJIOJEHHUE KOTOPBIX

00s13aTeNLHO JJIAA BCEX OTpacneﬁ IMPOMBIINIJICHHOCTH, UMCIOIINX ITOJKOHTPOJIBHBIC

A1144.03.04.608 13

U3m. {Jlucm Ne dokym. lNoodnucsk |Jama

Jlucm

10




Pocrexnanzopy Poccuu npousBojicTsa.

1.2 O60ocHOBaHMe BHIOOPA KOHCTPYKIMOHHOTO MATEPHAJIAa CBAPHOIO Yy3J1a

1.2.1 CBoiicTBa JaHHOI'0 KOHCTPYKIIMOHHOI'0 MaTepuaja

TpyOonpoBoabl M3rOTaBIMBAIOT M3 CTajei OOJBIIOrO 4YMciIa Mapok, pas-
JUYHBIX TPy u kiaccoB. Ho Hambonee pacnpocTpaHECHHBIMH SIBIISTFOTCS HU3KO-
yraepoaucteie kKadectBeHHble ctanu o ['OCT 1050-88.[1] [ns u3roroBieHuUs
JTaHHOTO TpyOompoBoaa pekomenayercs Ct 20.

Tabmuna 1 - Xumuueckuii coctaB Ct 20 ('OCT 1050-88)[1]

Mapka XUMUYECKUE DIIEMEHTBI
cTajan C,% Si,% Mn,% Cr ue 601ee,% S, % P,%
20 0,17-0,24 | 0,17-0,37 | 0,35-0,65 0,25 0,04 0,035

[Ipumenenue: TpyOBl meperpesaresieii, TpPyoOnpoBOIOB, KOTIOB BBICOKOTO
JaBJICHUS, IATPYOKH, IITYyIIepa, OONTHI, (pIaHLbl, TPYOHBIE MyYKH TETNIOOOMEHHBIX
anmapatoB. CTalny 3TOW TPyNIlbl UMEIOT OYEHb BBICOKYIO KPHUTUYECKYIO CKOPOCTb
OXJIX/ICHUS TIPU 3aKaJKe, U MO3TOMY IOCIIe CBapKH, KaK MPAaBHUJIO, HE BBI3HIBACT
MOBBILICHHS TBEPAOCTH B 30HE TEPMHUUECKOro BiusHus Oosiee uem 10 HB 180.

CKJIOHHOCTh K 00pa30BaHUIO XOJOJHBIX U TOPSYMX TPEIIMH MPH CBapKe C
OOJBIIMMHU M MaJIBIMU 3HAYEHUSIMU IIOTOHHOM SHEPTUHU, KOTOPHIM COOTBETCTBYIOT
CKOPOCTH HarpeBa M OXJIQXJEHHUS B IIMPOKOM HHTEpBaje, MPAKTUYECKH OTCYT-

CTBYIOT.

1.2.2 MexaHn4yecKHe CBOMCTBA CTAJIH

MexaHudeckue CBOMCTBA IIPENONPEACIAIOTCS COACPIKAHUEM YIJIEpOAa B CO-
CTaBe CTaJIM, CTENEHU €€ PACKUCIEHHOCTH, BUJIOM M PEKUMOM TEPMOOOpPaOOTKH,
BIMAIOLIEH HA CTPYKTYpHOE cocTosiHue. [loka3arenu MeXaHM4eCKMX CBOMCTB

MpeCTaBJICHbI B Ta0IUIIS 2 [l
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Tabmnura 2 - MEXaHUYECKHE CBOICTBA CTAJIH

\Y -
Mpesen texy- | Tpeen mpod- OTHOCHUTENBHOE AapHasd BA3
KOCTb (, HB,
Mapxka cranu qecTn HoctH (6,, | yAnuHeHue (05)
6. MII M M JTx/m° He Ooee
(61, MITa) 2) %, HE MEHee
Cr 20 250 420 25 | 55 163

1.2.3 IIpo4HOCTH CTAJH

[IpouyHOCTH cTaseil Bo3pacTaeT ¢ yBEIMUYCHUEM COACPKAHUS yriepoaa B Co-
CTaBe, U YMEHBILAETCS, C YBEIMUEHUEM TOJILEHBI NTpoKaTa. TepMuueckoe ynpou-
HEHUE - 3aKaJIKa C OTIIYCKOM I03BOJIsieT NOBBICUTH Ha 30 - 40% mpenen Teky4yecTH,

a BpEMEHHOE COINPOTHUBIICHUE pa3pbIBy - Ha 10 - 15%.

1.2.4 YnapHas BA3KOCTb

BaxxHpIM MmokazaTeneM CTalid, 0COOCHHO eCcli KOHCTPYKIHS paboTaeT mpu
MOHIKEHHBIX TeMIIepaTypax, sIBISETCs yAapHas BI3KOCTb.

[IpumeHeHne Takux BUIOB TEPMOOOPAOOTKH, KaK HOpMaIM3aIUs U B OCO-
OEHHOCTH TEPMHUUYECKOE YIPOYHEHHUE, MMo3BoJsieT B 1,5 - 2,5 paza yBenuuuTh ypo-

BEHb YJIAPHOU BSI3KOCTH CTaJIH.

1.3 XapakTrepucruka CBApMBaAeMOCTH CTAJIHU

CBapuBaeMOCTbIO CUMTAIOT CIIOCOOHOCTh MaTepUajoB 00OpPa30BHIBATH CBAP-
Hble coeuHeHus (0e3 TpeuwH u npoyux aedextoB). CBapUBaeMOCTh YIIepOIu-
CTBIX CTaJIel B 3HAYUTEIBLHON Mepe onpenesnsieTcs coaepkanuem yriaepoaa. Craip
20 otHOcuTCS K HU3KoyriepoaucTsiM (10 0,25% C) cransm, 1 rpynmsl (Xxopouio
CBapI/IBaeMa}I).[l]

TexHosorus cBapku J0JKHA OOecrieurBaTh OMpPEIETIEHHBIM KOMIUJIEKC Tpe-
OOBaHU#, OCHOBHBIE U3 KOTOPBIX - OOECIEUEHUE HAJIeKHOCTU M JIOJITOBEUYHOCTU
KOHCTpYKUUHU. BaxkHoe TpeboBaHMe MpU CBapKe CTalU - 0OecIeyeHe paBHOMPOY-

HOCTH CBApHOIo COCAWHCHHUSA C OCHOBHBIM MCTAJUIOM M OTCYTCTBHC I[C(I)GKTOB

CBApHOM MIBE. J[JI1 3TOr0 MEXaHMYECKHE CBOKWCTBA METAJIA IBA U OKOJIO IIOBHOM

30HBI JIOJDKHBL OBITH HE HUYKE HHUYKHETO INpEacjid COOTBETCTBVYIONIINX CBOMCTB OC-
Jlucm
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HOBHOTO MeTaJla.

Ha cBaprBaemMOCTb BIIMSIIOT 3JIEMEHTBI, COAEPMAIIUECS B CTalIU: YIJIEpOJ,
Maprasell, XpoM, KpeMHui, cepa, hocdop.

VYrnepoa. C nebonbimm, 10 0,25 % conepkaHuem yriaepoja, CTajayd XOpoIlo
CBapHBAIOTCS, JIIOOBIMH CITIOCOOAMU CBAPKH U Ha JIFOOBIX PEKUMAX CBAPKH.

Maprasneu. B nebomnbmom konuyectse (0,35-0,65 %)mapranen He yxyamaeT
CBapUMBAaEMOCTb M HE 3aTPyAHSET CBapKy. byayuu XOpOIIMM pAaCKUCIHUTENIEM, OH
CIOCOOCTBYET YMEHBUICHUIO COJEPKaHUS KUCIOPO/a B CTAJIH.

Xpowm. Ipu conepxanuu ero 1o 0,25%, HE OTpakaeTCs HA CBAPUBAEMOCTH.

Kpemunii. B cranu cogepkanue ero ot 0,17 % oo 0,37%. BBoautcs kak
PACKHCIIUTENb U HE BIMSIET HA CBAPUBAEMOCTb.

Cepa. Coanepxanue 0,04%. Bpennas npumech B CTajlu, €€ COAEpkKaHUE MPHU-
BOJUT K 00pa30BaHUIO TOPSUUX TPEIIHH.

®ochop. Conepxanue 0,035%. Bpennas npumech, Ipu CBapKe BbI3bIBACT

MOABJICHUC XOJIOJHBIX TPCUIWH, CJICAOBATCIIbHO, YXYAIIACT CBAPUBACMOCTD.
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2. TexHojiorn4eckast 4acTh

2.1 Ucnoab3yemoe 000pyaI0BaHUE M CBAPOYHbIE MATEPHUAJIbI VISl U3I0-

TOBJICHHUA KOJUJIEKTOpA

Cy1iecTByrOIIMI TEXHOIOTMYECKUI IIPOLIECC

Jl7is M3roToBjeHUs JaHHOTO Koyuiektopa Ha «YCM» B 6a30BOM BapuaHTE
IPUMEHSIOT PYYHYIO TIyTOBYIO CBAPKy C IPUMEHEHUEM IITYYHBIX 3JIEKTPOIOB: THII
(mo 'OCT 9467- 75) — D55A - ®; mapka - YOHU 13/55.

MpI1 npeiaraéM BHEAPUTHh MEXAHU3UPOBAHHYIO CBAPKY B CPEJE CMECH Kap-
roH 20.

JICHCTBYIOIIMMU HOPMAaTUMBHBIMU JOKYMEHTAMM JOITyCKAaeTCsl CBapHUBaTh
TPYOOIPOBOIbI THOOBIMU IPOMBIIIIEHHBIMU BUIAMU U CLIOCOOaMU CBAapKH, IPUYEM
IIPEANIOYTEHUE OTJAETCS MEXaHU3UPOBAHHOM M aBTOMATU3UPOBAHHON CBAPKE.

[IpuTOM OCHOBHBIM YCIIOBHEM SIBJISIETCSI OOECleuyeHUE BBICOKOTO KadyecTBa
CBAapHOTO COCIHMHEHMs, T.C. 3aJaHHBIX MEXAHUYECKUX, KOPPO3UOHHBIX U APYIUX
CIEIUAJIBHBIX CBOMCTB: JKapOMPOYHOCTHU, KAPOCTOMKOCTH, T€OMETPUUECKUX pa3-
MEpPOB IIBOB, MUHUMYMa J1€(DEKTOB B HUX, XOPOIIETO BHEIIHETO BUAA U JAPYTHUX.
Jlnst TpyOOpOBOAOB OJIHUM U3 OCHOBHBIX TpeOOBaHUI, MPEIbSABISAEMbIX K Kaye-
CTBY CBapHBIX COCAMHEHMM, SBJICTCS HAJCKHBIM U IOJHBIA ITPOBAp KOPHS IIBA,
0e3 kakux-mmoo aedekToB. Takke ke BBIOOp BHA U CIIOCO0a CBAPKU 3aBUCHUT OT
JMaMeTpa v TONIIHUHBI CTEHKU TPYyOONpoBOAa U, KOHEYHO, OT MapKu CTalIH TPYO.

Bot 1o 3Toil mpuunHe MBI IPUHSUIM PEIIEHWe O 3aMeHe HamboJiee pacmipo-
CTPaHEHHOT0, JEUCTBYIOIIET0 Ha MPEANPHUITHH crloco0a cBapku (pydyHOU Ayro-
Boi). [Ipu naHHOM criocoOe CBapKu, CUCTEMATHYECKU BBISABISUIN JIe(PEKTH B CBap-
HOM IIIBe, a HauboJee 4acTo B KOpHE IIBa: B YaCTHOCTHU Herposap. [Ipu koHTpose
Ka4eCTBA CBAPHOI'O COCIMHEHHUs U OLICHKU T'OJHOCTH HENPOBAP SABJIIETCS HENOIY-
CTUMBIM J1€(DeKTOM U MOJUICKUT UCIPABICHUIO. B 11€J10M MOXHO CUMTaTh, YTO Ka-
YECTBO PYYHOU AYTrOBOM CBAPKH, 3HAYUTEIBHO HUXKE, YEM aBTOMAaTUYECKOU. Y po-
BEHb J1e(DEKTHOCTH ISl pyYHOU yroBo# cBapku coctaniseT 10-15 %.

Jlis HaJIe’)KHOTO U TOJIHOTO MpOoBapa KOPHEBOTO IBa 0e3 Kakux-imbo je-
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(EeKTOB W 3aMOJHEHMS Pa3JIETIKd PEKOMEHAYETCs MCIO0JIb30BaTh MEXaHU3UPOBAH-
HYIO JIYTOBYKO CBApKy ILIABSIIUMCS DJIEKTPOZOM B 3alIUTHBIX rasax.’) YpoBeHb
ne(eKTHOCTH aBTOMATUYECKOW TYroBOM CBAapKU IJIABAIIMMCS 3JEKTPOJOM B 3a-
HIUTHBIX razax coctaBisieT 2-5 %. g obecnieueHus xopouiero GOpMUPOBAHUS U
KauecTBa KOPHEBOTO IIIBa IPUMEHSIETCS CBapOYHAs MIPOBOJIOKA TMaMeTpa He OoJiee
1.6 mm. Tak xe 3TOT cnoco0 TpedyeT THIATeIbHYIO U MOJHYI0 cOopKy. Kpomku
COTpSTaeMbIX JIeTajeil JOHKHBI 00padaThIBATHCS HA CTAHKAX MEXaHUYECKOUN Pe3Ku
C COOJIIOJIEHUEM 3aJJaHHOTO MPUTYIUIEHUs, a cOOpKa JOJHKHA oOecneuyuBaTh paB-
HOMEPHBIH 3a30p 0€3 OOJBIITUX CMEIIEHUH KPOMOK.

[To cpaBHEHHUIO C IPYTUMHU CTIOCOOaMH, CBapKa B 3allIUTHHIX Ta3ax 00JagacT
PSAIOM MPEUMYIIECTB: BBHICOKOE KAa4eCTBO CBAPHBIX COEAMHEHUN Ha pa3HOOOpas-
HBIX METa/UIaX W CIIaBaxX Pa3JIMYHON TOJIIIUHBI, BO3MOKHOCTh CBapKH B pa3ind-
HBIX MPOCTPAHCTBEHHBIX MOJIOKEHUSIX; BO3MOKHOCTh BHU3yaJIbHOTO HAOJIOEHUS
3a 00pa30BaHUEM IIIBA, OTCYTCTBUE OIMEpaIluii 1o 3achinke U yoopke diiroca u yaa-
JICHUIO UTAKa; BBICOKAsl TIPOU3BOAUTEILHOCTD, JIETKOCTh MEXaHU3aIllUd U aBTOMa-
TU3allMU; HU3Kas CTOMMOCTb IPU HUCIHOJIb30BAaHUM AKTUBHBIX 3alIUTHBIX Ta30B;
BO3MOYKHOCTh BapbHPOBAHUS COCTaBa 3aIl[UTHOTO Ta3a; BBICOKAS KYIbTypa MpPOHU3-
BOJICTBA M XOPOIIIME TUTHEHWYECKHE YCIOBUS TpyJa cBapmuka. K HemocTaTkam
croco0a OTHOCHUTCS HEOOXOJAMMOCTh MPUMEHECHHS 3aIIUTHBIX MEpP TMPOTUB CBETO-
BOW W TEIJIOBOM paawaruu nyru. [Ipu cBapke B yriIieKHCIOM Ta3e Habomaercs
00JBITI0E pa30pPBI3TUBAHNE METAILIA, TTOBBIIIEHHOE BBIJICJICHUE bIMA U a3PO030JICH,
BO3HHMKAET HEOOXOAMMOCTh 3alTUThI IYTH OT BeTpa. JJis CBapKu B YIJIICKHUCIIOM Ta-
3€ XapaKTepHbI OyTPUCTOCTH IIBA U 00JIee pEe3KUil TIEPEX0] METAIIJIA ITBa K OCHOB-

HOMY METaJly.
2.2 CymHocTh crnocoda

[Ipu cBapke B 30HY yru | dyepe3 comio 2 HEMPEPbIBHO MOIAETCS 3aIlIUTHBIM
ra3z 3 (pucyHok 3). Temioroi ayru pacmiaBisieTcsi OCHOBHOW MeTall 4 U, NPU BbI-
MOJIHEHUU CBapKU PACIUIABICHHBIA METAJIJI CBAPOYHON BaHHBI, KPUCTAILIU3YSACH,

00pa30BBIBACT IIIOB.
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OO0pazoBaHue 1IBa MPOUCXOJUT 32 CUET PACILIABICHUS KPOMOK OCHOBHOTO
MeTaula U JOMOJIHUTEIBHO BBOJMMOIO IPHCAJ0YHOro Metaia. B kauectBe 3a-
LIMTHBIX Fa30B IPHMEHSIEM CMECh aKTHBHBIX U uHepTHOro rasa.l! To orHOmeHMTO
K DJIEKTPOAY 3alIUTHBIA Ta3 MOAACTCS LUEHTPAIU30BAHHO (PUCYHOK 4), IJIs U3ro-

TOBJICHUA KOJUJICKTOPA.

1-!I-|-_--|
b
S
e

Pucynok 4 — LlenTpann3oBaHHas Mojaya 3allMTHOTO Ta3a B 30HY CBapKu

2.3 CBapka miaBsiluMcs 3JIeKTPoI0M

[Ipu cBapke Ayra ropuT MeXJ1y KOHILIOM HENPEPBIBHO PACIUIABIISIOIICHCS

ITPOBOJIOKH U U3ACIINCM. HpOBOHOKa nmoaacTCAa B 30HY AYTH € IIOMOIIIBIO MEXAHU3-

Ma CO CKOPOCTBIO, PABHOU CpPEIHEH CKOPOCTH €€ TUIABJICHUS. DTO 00YyCIaBIUBACT

Jlucm

A1144.03.04.608 13 16

U3m. {Jlucm Ne dokym. lNoodnucsk |Jama




MOCTOSIHCTBO CPEIHEW JUIMHBI JIyTOBOTO IPOMEXYTKA. PacriaBieHHbIA MeTanl
AJIEKTPOJTHON TMPOBOJIOKH TEPEXOJUT B CBApPOYHYI0 BaHHY W TaKUM 00pa3oM,
y4dacTByeT B (popMupoBaHuu 1iBa. B KauecTBe 3alIUTHON Cpelibl - ra30Bast CMECh.

[IpenmyiecTBa TIABSAILETOCS AJIEKTPOAA NPH CBAapKE B 3alIUTHBIX ras3ax
cieayroume:

- BBICOKHUM YJICNIbHBIA TEIJIOBOM, 00ECICUMBAIOIIMN OTHOCUTEIBHO Y3KYHO
30HY TEPMUYECKOTO BIUSHHUS;

- BO3MO>HOCTh METAJUIypPru4€CKOro BO3JICMCTBUS HA METAJUI IIBA 34 CYET
pEryJIMPOBAHMS COCTaBa MPOBOJIOKHU U 3aILIMTHOTO Ta3a;

- IUPOKU BO3MOKHOCTH MEXAaHU3AIMH U aBTOMATU3ALMHU MPOLIECCA CBAPKU;

- BBICOKas MPOU3BOAUTEIBHOCTh CBAPOYHOTO MTPOIIECCA.

[lepenoc MeTaiia yepes JyroBol MPOMEXKYTOK OOYCIaBIMBAECT TEXHOJIOTH-
Yyeckue xapaktepuctuku nyru. OT xapakrepa repeHoca MeTauia 3aBUCAT CTa0uIb-
HOCTh TOPEHHS AYTH, €€ TEIIOBOM OallaHC, METaJUlypruuecKHe peakiMy B 30HE
CBapKH, pa3Mephl MPOTUIABJICHUS ¥ POPMUPOBAHUS TITBA.

IlepeHoc Metaiia yepe3 AyroBOW MPOMEKYTOK MPOUCXOIUT B BUAE KAIENb
u napoB. Kamnu ¢hopMupyroTcs Ha KOHIIE 3JEKTPOia MOoJT BO3JACHCTBUEM CHUJIBI TS-
KECTH, TMOBEPXHOCTHOTO HATSDKCHMSI, JABJICHHUS Ta30B, OOPa3yrOIIUXCS BHYTPH
pACIUIaBICHHOTO METAJIIa, KUHETUUECKON SHEPTUM JIBUKYIIUXCA Ta30B, AJIEKTPO-
CTaTUYECKUX M BJICKTPOJAUHAMUYECKUX CUJI, PEAKTUBHOIO JIaBJICHUS IMAPOB METAJI-
Ja, a MPU CBAPKE MHOTOATOMHBIX Ta30B IO BO3IAEHCTBHUEM JONOJHUTEIBHOTO
JABJICHHS B 30HE AKTUBHOTO IISITHA, CBSA3aHHO C IMCCOLIMAlMEN MOJIEKYJI Ta3a.

OCHOBHBIMHU CHUJIaMH, OOYCIIaBIUBAIOIIUMHU (HOPMUPOBAHHUE KaIlelb AJICK-
TPOJHOIO METAJUIa U MEPEHOC €r0 Yepe3 AYyrOBOW IMPOMEXKYTOK, SBIISIFOTCS aKCH-
anbHas CUJa, BO3HUKAIOIAS B pe3yjbTare MUHY-3(QPeKTa, U CHUIIbl TOBEPXHOCTHO-
ro HaTskeHus. Cuia TSKECTH UMEET MPAKTHUYECKOE 3HAYEHUE MPU TOKE, OTHOCH-
TEJIbHO HEOOJIBIIOM JIJIsl IMaMeTpa MPOBOJIOKH. PacriyiaBieHHbIM MeTaul Ha KOHIIE
AJIEKTPOJIa TIOJT ACHCTBUEM MOBEPXHOCTHOTO HATsKEHUsI coOupaeTcst B kKarud. [lo
Mepe pacIUIaBIICHUs DJIEKTPOJa Karisi pacTeT J0 Takoro odbema, Korja e€ Bec
CTAaHOBUTHCSI PABHBIM CHUJIE OBEPXHOCTHOTO HATSXKEHUSI, U KAIUIsl OTPHIBACTCS.

HpI/I BSaHMOHeﬁCTBHH MCTaJllIa € Ira3aMH IIOBCPXHOCTHOC HATAKCHUC N3MC-
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HseTcs. Kucnopoa cHbkaeT MoBEpXHOCTHOE HATSHKEHUE (PUCYHOK 5).
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Pucynok 5 -Bnusinue conepxkanus O, Ha MOBEPXHOCTHOE HATSHKEHUE

C moBbILIIEHHEM TeMIIepaTyphbl MOBEPXHOCTHOE HATsKeHHE yMeHbInaeTcs. C
YBEJIIMYECHUEM CHJIbl TOKA YMEHBIIAETCS POJb CUJIbI TSDKECTH B (DOPMHpPOBAHHUU
KalUId U PACTET CXKUMAIOIIEE JIEHCTBHE IEKTPOMArHUTHBIX CUJI, CIIOCOOCTBYIO-
MIMX OTAETCHUIO KaIlli OT 3yieKTpoja. briarogaps 3Tomy no Mepe yBelIUYeHUs TO-
Ka yMEHBLIAETCs pa3Mep Karesb 3JIEKTPOJHOI0 MEeTallla, M3MEHSETCs XapakTep
nepeHoca MeTauia OT KPYIMHOKAIEeJIbHOTO K MEJIKOKAINeIbHOMY, a 3aTeM K CTpYH-
HOMY (PHCYHOK 0).

Ha nmoBepXxHOCTH Kariu MPOUCXOAUT MCHapeHue metauia. PeaktuBHoe /1aB-
JICHHE MapoOB U BBLACISAIOUIUXCS Ta30B MPU ONPEICICHHBIX YCIOBUSX MOXKET BIIU-
ATh Ha MEpeHoc MeTayia. B cpene aproHa peakTHMBHOE JaBJICHHE MapOB MeTalia
HE3HAUUTENIHO U €r0 MOKHO HE MPUHUMATh BO BHUMaHHE.

[Ipu cBapke B cpee MHOTOATOMHBIX Ta30B MPOTEKAET peaklys JAUCCOIHa-
IIUHM MOJIEKYJI C YBEIMYCHHEM 00beMa:

2C0O,-2C0O+0,

Ota peakuusi SHAOTEPMHUYECKas, IOATOMY OHAa MPOTEKAeT B 30HE HAUOOIb-
IIErO BBIJEJICHUS SHEPTUH, B aKTHUBHBIX MATHAX Ayru. M30bITOUHOE JaBiieHUE B
30HE€ aKTMBHOTO TSITHA, BRI3BAHHOE JAMCCOIMAIINEH Ta3a, BO3ACHCTBYET Ha GOpMU-
pOBaHHUE Kamellb PAaCIUIaBICHHOTO METajula U SBJISETCS OJHON M3 OCHOBHBIX IMPH-
YUH OTKJIOHEHUS Kareib OT OCH 3JEeKTpoja. B HEKOTOPHIX Cilydasx clenyer y4u-

ThIBATb KWHCTUYCCKYIO SOHCPIUIO IIa3MCHHOI'O ITOTOKA.
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a - KpyIHOKaINelIbHEIH; O — cTPyHHEII; B — ¢ KOPOTKAMH 3aMBIKaHHAMH (CBapKa KOPOTKOH
ayroit)

Pucynox 6 - PaznoBugHOCTH IepeHOCa MeTalljla B Iyre MpU CBapKe B Cpefie

3allITUTHBIX I'a30B

2.4 OnpenesieHue BUI0B CBAPHBIX COeIMHEHWI M TUIIOB CBAPHBIX IIBOB

CBapHBIM COEAVMHEHUEM CUYUTAIOT JIIEMEHT CBAPHOW KOHCTPYKIMH, COCTOS-
Ie1 U3 IBYX WJIM HECKOJIBKUX JETaJIel KOHCTPYKLUU U CBAPHOI'O IIBA, COCAUHSAIO-
IIET0 3TH JETaJH.

JUIsL M3rOTOBIIEHHS KOJUIEKTOpPA CBAPHBIE COCIMHEHMS PETIIAMEHTUPYIOTCS
I'OCT 16037-80 «CoenuHeHusi cCBapHbIE CTalbHBIX TPyOONpoBOoAOB. OCHOBHBIC
THUIIbI, KOHCTPYKTUBHBIE 37eMeHThl U pa3mepbl». ['OCT ycTaHaBIMBaeT Tak XKe
pa3Mepsl U GOpPMBI TOATOTOBKH KPOMOK CBApUBAEMBIX JAETAJIEH.

JUIsl U3rOTOBJIEHUS TAHHOTO U3JEIUS KOHCTPYKTOPOM 3aJI0KEHO 2 BHJA yT-
JIOBOTrO coenquHeHus: Y5 u Y20.

VYTIII0BOE COEAMHEHUE - CAMOE TUIIMYHOE CBAPHOE COCIMHEHUE IIPU U3TOTOB-
JICHUH KOJJIEKTOPOB TPYOONPOBOIOB YTIIOBOE COEAMHEHHE OCYILECTBIISETCS MPH
PACIIOJIOKEHUN CBAPUBAEMBIX 3JIEMEHTOB I0JI 3aJJaHHBIM YIJIOM, U CBAapKa BBINOJI-
HSETCA MO KPOMKAaM 3THUX 3JEMEHTOB. JTHU CBAapHbIE COEAUHEHUS BBINOJIHSIOT
IIBOM, KOTOPBI MpEACTaBIsAET COOOM 3aTBEPIEBLUINI METalI, COSIUHSAIOMUMN 3Je-
MEHTBI CBAPHOU KOHCTPYKIHUU.

VYrioBble MBHI Takke Ha3blBAOT BAMKOBbIMU. ['OCT 2.312-72 «Enunas cu-

CTeMa KOHCTPYKTOPCKOW JIOKYMEHTAlUU. Y CIIOBHbIE U300pa>KeHUs 1 0003HAYEHUS

Jlucm
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IIBOB CBAPHBIX COCHHHCHHﬁ)) yCTaHaBJIMBACT rpa(bnquIcoe 0003HaYCHHUE CBApPHbIX

IIIBOB.

Ta6nuna 3 - Tunbl cBapHBIX coeAuHeHu [19]
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IIprmevanus:

3II - qyroBas cBapka B 3alIMTHOM ra3e IJIaBAIUMCS 3JIEKTPOIOM;

S; S1 - TOJIIMHBI CTEHOK CBAPUBAEMBIX U3JEIUN;

b - 3a30p Mex Iy KpOMKaMH CBapHBACMBIX JIeTAICH TIOCIIe IPUXBATKH,
C - IPUTYIUICHUE KPOMKHY;

€ - IIUPUHA CBAPHOTO 111BA;

g - BBIIYKJIOCTh CBAPHOTO I1IBA.

2.5 BpI00Op CBapOYHBIX MATEPHAJIOB

IIpn cBapke HM3KOYIVIEPOAUCTBIX CTAJEW I 3alUTHl PAaCIUIaBICHHOIO
3JIEKTPOJHOIO METAJJIa U METAJlJIa CBAPOYHOU BaHHBI IIIUPOKO UCIIOJIB3YIOT CMECHU
yriekucioro raza (10 20 %) u aprorom (o0 80 %).[7]

Kucnopon cnocoOCTByeT yBeTUUEHHUIO CTENIEHN OKUCIICHUS 3al[UTHOTO rasa
Y MOBBILICHUIO TEMIIEPATYPBI U )KUJIKOTEKY4YEeCTH MeTajlila BaHHBI. [Ipu ero BBeae-
HUM HEOOXOAMMO MPUMEHSTHh MPOBOJIOKY C MOBBIIICHHBIM COJIEP’KaHUEM PACKHUC-
auteneit. [Ipumech Kucnopoja K YriIeKHCIOMY ra3y CIOCOOCTBYET YMEHBIICHHUIO
pa3OpBI3TMBAaHUS U CHUKEHUIO MPUBAPUBAEMOCTU OpPBI3T K M3IEIHIO, MOBBIIIAET
CTaOUIIbHOCTh TOPEHHUS AYTH, YIy4llaeT (OPMUPOBAHUE 11IBA, YMEHBIIAET BHICOTY
YCUJICHHSI U OyTPUCTOCTH I1IBA.

[IIBpI UMerOT OoJiee TIABHBIM MEPEX0]l K OCHOBHOMY MeETajlly, MO CpaBHe-
HUIO CO IIBaMH, BHIIIOJIHEHHBIMH B YHCTOM YTJIEKUCIIOM ra3e 6e3 kucinopoaa. Kuc-
JIOPOJ CBSA3BIBAET BOAOPOJ M YMEHBIIAET €ro BIMSHHE Ha 0Opa3oBaHUE IOp, a

TAKIKC CHHKACT ITIOBCPXHOCTHOC HATAKCHHC CBElpO‘-IHOﬁ BaHHBI. HpI/I YBCIIMYCHUU

BPEMECHU H[ZG6BIB3HI/IFI BAaHHbBI_B KHMJIKOM _COCTOAHWH TIPOMCXOJIUT 0oJie€e II0JIHOE
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o 7
YAAICHNUC HEMCTAJUVIMYCCKUX BKIIIOUCHNH U JIydllad A€Tradalusa MCcTallllia BaHHI)I.[ ]

Jlo0aBKHU B YIJIEKUCIIBIA Ta3 aproHa, M3MEHSIOT TEXHOJIOTHYECKUE CBOMCTBA
nyru (TIyOuHy nporuiaBieHusi, GopMy 1iBa, CTaOUIBHOCTD AYTH U JIPYTUE) U MO3-
BOJISIIOT PETYJIMPOBATH KOHLEHTPAIMIO JIETUPYIOUIUX 3JIEMEHTOB B METaJUIE LIBA.

[Tpu coctaBe cmecu CO2 - 20 %; Ar - 80%; nomy4daeTcst pOBHBIH, ITaIKUIA
I0B, 0OecreuynBaeTcs rIy0OKoe MpOIIaBlIeHNe, YBEIMUYMBACTCS IJIOTHOCTH IIIBa.
[Ipu onTUMaIbHOM COCTaBE CMECH - IIOB UMeET cepeOpucThii 1BeT. [lnamna3oH To-
KOB IPHU CTAaOMJILHOM BEICHHM Tpoliecca cBapkH pacuupserca. ObGecneunBaercs
MeHbllee pa30pbI3ruBaHue, Jiydias (Gopma npoBapa U MEHbIIEE U3IyYeHUe AyTH,
10 CPAaBHEHMIO CO CBAPKOW B UMCTOM aproHE WJIM B YTJIEKHUCIIOM Tas3e.

Caapka B cmecu Ar - CO, BO3MOXHa BO BCEX INPOCTPAHCTBEHHBIX IOJIO-
xeHusx. [Ipu aBToMaTnueckon U MoyaBTOMaTUYECKON CBApPKE MIIABSIIIIMMCS JJIEeK-
TPOJIOM B 3aLIUTHOM T'a3€ 0OBIYHO MCHOJIB3YIOT 3JIEKTPOAHYIO TPOBOJIOKY AUAMET-
pom ot 1,2 no 2,0 mm. It cBapku HU3KOYTriaepoAucTor ctainu 20 MpUMEHSIOT
31eKTpoaHYI0 TpoBoJioKy Mapku CB - 0812C [8] TTOCT 2246 - 70. D10 HU3KOJIE-
TUPOBAHHASI MPOBOJIOKA.

Tabnuna 5 - XMMUYECKHI COCTaB CBApOYHOM MPOBOJIOKH [§]

Mapka Maccosast 10J1s1 3J1eMeHTOB, %
IPOBOJIOKH C Si Cr Ni Mn S P

He 0onee | He Gonee
Cp-082C | 0,05-0,11 | 0,7-0,95 | <20 <25 | 182117005 0,03

Ha cBoiicTBa MeTaja 1Ba 3HAYUTEIbHOE BIIMSIHME OKA3bIBACT KAUE€CTBO yr-

JIEKUCIIOTO rasa.

YTIIEeKHUCIIbIM a3, Uiy JUOKCU YIJIEpOAa, BBICIINA OKCHJT YIJIEPOA, MOKET
HaXOAMUTCS B ra3000pa3HOM, CKMKEHHOM WJIM TBEPAOM (B BHJE CYyXOTO JibJa) CO-
CTOSIHUU. [ITOTHOCTH NBYOKHCH YIJIEpOJA 3aBUCUT OT JIABJICHUS, TEMIIEPATypbl U
arperaTHoro COCTOSIHMS, B KOTOPOM OHA HAXOJUTCH.

YTrieKucnpIi ra3 - MIMPOKO PacipoCTpaHEHHBIN B IPUPO/ie OSCIIBETHHIN ras,
UMeeT CJIa0blil KUCIOBATHIN 3allax W BKYC, XOPOIIIO PacTBOPSIETCS B BOJIE U, 00Opa-
3ys yroynbHyto kucinoty H,CO3, mpugaet el Kuciblil BKyc. B Bo3ayxe conepKutcs
0,03 % CO,.

[TockonbKy [J1s1 MOJIy4€HHUS IIBOB BRICOKOTO KaueCcTBa HEOOXOAUM YTJIEKHUC-

JIBIM a3 BBICOKOM HaCTOThI, 4JI1 CBAPKH HCIIOJIB3YIOT ABYOKHCH YIJICPOJa BBICIICTO
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U TIepBOro copToB (Tabdiuia 6).

Tabmuna 6 - Cocras aByokucu yriepojaa (mo 'OCT 8050 - 85) [7]
[Tokazarens VC opT >
BBICIINH | TEpBBIH

O6nwemuas o (CO7), He MmeHee 99,8 99,5
MaccoBasi KOHIIEHTpAIMs MUHEPAIbHBIX Macell U MEXaHHYECKUX Mpu- 01 01
Mecel, MI/KT. He 0oJiee ’ ’
MaccoBast KOHIIEHTpAIIUsI BOASHBIX mapoB mpu temieparype 20°C u
nasnennu 101.3 ITa, r/em’, He Goxee, uto COOTBETCTBYET TEMIIEpaType 0,037 0,184
Haceiniennss CO, BoJstHbIMU apamu ipu Temreparype 20°C, He BbiIie,
v nasnennu 101.3 k[la, r/cm’, He Gonee -48 -48

Cornacno 'OCT8050 - 85 nByokHCH yriiepoa He JI0JKHA COAEPKATh CEPO-
BOJIOPO/I, KMCIIOThI, OpraHUYECKHUE COCTUHEHUS (CTIUPTHI, 3(DUPHI, aTbIETUIIbI, Op-
TraHUYECKUE KUCIOThI, aMMHUAK, ApOMaTUUYECKUE YTIEBOAOPOIBI).

JIBYOKHCH YriaepoJa HETOKCHYHA, HEB3pbIBOONAacHa. OIHAKO IMPU KOHIIEH-
Tparusx 6omee 5 % (92 r/M) ABYOKHUCH yriaepo/ia OKa3bIBaeT BPEIHOE BO3ICUCTBHEC
Ha 37J0pPOBbE YEJIOBEKA, TaK KAK OHA TsDKellee Bo3ayxa B 1,5 pa3a m MoKeT Hakam-
JMBAThCA B €200 MPOBETPUBAEMBIX MOMEILCHUSX Yy TOJIa U B MPUSIMKAX, a TaKXKe
BO BHYTPEHHHX 00beMax 00OpyIOBaHUS I MOITYUYCHHsI, XPAHCHUS U TEPEBO3KU
ra3000pa3HOi ABYOKHUCH YIJIepoja.

Kucnopon (O) - xumudeckuil 3neMeHT 4 TpyNibl NePUOAUYECKON CUCTEMBI
J.1.MenneneeBa, aromMHblid HOMep 8, atoMHasg Macca 15,9994. Tlpu HOpMabHBIX
yCJIOBHSIX a3 0e3 I[BeTa, 3amaxa u BKyca. XUMHUUYeCKUi Hanbosiee akTUBHBIA HEMe-
Tasl.

Kucnopon - camblii pacipoCTpaHEHHbI XMMUYECKUN 3€EMEHT Ha 3emie. B
aTMoc(epe HaXOAUTCSI B CBOOOTHOM COCTOSIHUU U cocTaBiseT 23,15 % maccsl BO3-
nyxa. B 0OBIYHBIX YCIOBHSIX MOJIEKyIIa Kuciiopoaa asyxatomua (O2).

B cBapo4HOM NpPOM3BOACTBE KHUCIOPOJ IMIMUPOKO MPUMEHSIOT I TyrOBOM
CBApKH, KaK COCTABHYIO YaCTh ra30BOM 3aIlIUTHOM cMecH. [Ipu n1ocTaTouHO BBICO-
KOM COJIEPYKaHUU 3JIEMEHTOB PACKUCIHUTENEH B MEPEIUIaBISIEMOM JTyrOod MeETallie,
KHUCJIOPOJ MOYKET BBOAUTHCS B 30HY CBAPKH.

Kucnopon He TOKCHYEH, HE TOPOY M HE B3PBIBOOIACEH, OJHAKO, SIBISACH
CHJIBHBIM OKHCJIUTEJIEM, PE3KO YBEIMYUBAET CIOCOOHOCTh APYTUX MaTepUajoB ro-

penuto. HakoruieHrne Kuciopoaa B BO3AyXe MOMEIICHUI CO37aeT OMacHOCTh BO3-
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HUKHOBEHHS TokapoB. OO0beMHas J0Js KUCIOpOoJa B pabOuMX MOMEIICHUSIX He
JOJKHA npeBbIaTh 23%.

ApProH - XuMHUYECKUN 3JIEMEHT BOCBMOMW T'PYIIIbI MEPUOIUYECKON CUCTEMBbI
J.N. MenaeneeBa, MHEPTHBIN Ta3, aTOMHBIN HOMEp 18, aTomHas macca 39.948.

[Ipu OOBIUHBIX YCIIOBHUSAX aproH - OECLIBETHBIN, HESIIOBUTHIN ra3, 0e3 3amaxa
U BKyca, [TOYTH B TMOJITOpA pa3a TsKesee Bo3ayxa. B npupojie apron npucyTcTByer
TOJIBKO B CBOOOTHOM Bujie. OOBeMHasi KOHIIeHTpaIus aprona B Bo3ayxe 0.93 %. C
OOJBIITMTHCTBOM DJIEMEHTOB apTOH HE 00pa3yeT XUMHUECKUX COCTMHEHUI.

B cBapo4yHOM NpOM3BOJACTBE aproH IIMPOKO MCIOJIB3YIOT B KauyecTBE 3a-
IIUTHOW CPeNbl TPU CBapKe, Mo € yCIOBUAM TPeOyeTCs aproH pa3IndHON YUCTO-
ThI, TO POMBIIIUICHHOCTh BBIITYCKAET €T0 JABYX COPTOB (TabymIa /), OCTaBIIsIEeMbIC

KaK B F&3006p33HOM, TaK U B ) KUAKOM COCTOSHHH.

Tabnumna 7 - Cocras razoodpasnoro aprona, % (I'OCT 10157 - 79) [7]

Coprt
IToxazarenb > »
BBICIIAN | TIEPBBIN
OO6nemHas 1o aprosa, %, He MeHee 99,993 99,87
MaccoBast 1071 KHCJIOpoJa, He Ooee 0,0007 0,002
MaccoBas f1os a3oTa, He 0oJjiee 0,005 0,01
MaccoBast KOHIIGHTpAIMs BOJASHOTO Tapa Mpy TeMIepa- 0.007 0.01
type 20°Cu naBnenuu 101,3 kI1a, F/CM3, He 0oJee ’ ’

AproH HETOKCHUYEH M HEB3pPHIBOOMACEH. ['a3000pa3HbIil aproH Tspkeliee BO3-
JyXa ¥ MOKET HaKaIJIMBAaThCS B CJIa00 MPOBETPUBACMBIX IMOMEIICHUSAX Y TIOJIa U B
IpUSMKAaX, a TAKKE BO BHYTPEHHUX 00beMax 000pyAdOBaHUs VIS MOJTYUYEHUs, Xpa-

HEHMS U TIEPEBO3KHU ra3000pa3HOIo U XKHUJKOTO aproHa.

2.6 PacueTr mapaMeTpoB pe:KuMa CBapKu

IIpu BBINIOJIHEHMH CBApHOIO IIBA IPEKIE BCETO ONPEIEISIOT PEXUM CBap-
KM, 00€CTIeUMBAIONIMI XOpOIlIee KaueCTBO CBAPHOTO COCAMHEHUS, YCTAHOBJICHHbIE
pasMepsl U GopMy NMPU MUHUMANBHBIX 3aTpaTax MaTepUasoB, FIEKTPOIHEPTHH U
Tpyaa.

Bausaue noasspHOCTH TOKA. [8]
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CBapky B cpelie 3alllUTHBIX T'a30B IUIABSIIUMCS 3JIEKTPOJOM MTPOU3BOJIAT HA
MOCTOSTHHOM TOKE OOpaTHOM MOJIIPHOCTH. ITO OOBICHICTCS TEM, YTO TIPU MPSIMOU
MOJIIPHOCTH TMPOIIECC CBAPKH XapaKTepU3yeTcsi OOJIbIIUM pa3OphI3rUBaHUEM JTaKe
IIPU CBapKe 3HAYUTEIbHO MEHBIIMMU TOKaMU. JTO IPUBOAUT K YMEHBILICHHIO TITy-
Ounbl mpoBapa. XoTsd KOIPGUIMEHT IUIABJICHUS SJIEKTPOJAHON TMPOBOJIOKH TPHU
cBapke Ha oOpartHoi mossspHocTH B 1,5 - 1,8 pa3a MeHblile, 4yeM IpH CBapKe Ha
PSIMOU TIOJIIPHOCTH, 3TO MPEUMYIIIECTBO B OOJIBIIIMHCTBE CIIy4aeB HE y/1aeTCs MC-
MOJIb30BaTh, TAK KaK IIPU CBAPKE Ha MPAMON MOJIIPHOCTH IIUPUHA 1IBA 3HAYUTEb-
HO MEHbIIIE, & BBICOTA BBITYKIOCTH OOJIbIIE, YEM IIPU CBapKe HA OOpaTHOM MOJIsIp-
HocTu. Kpome Toro, cBapka Ha MpsIMOM MOJISIPHOCTU XapaKTEPU3YETCsl YBEIIMUCHU-
€M OKHUCJICHHS 3JIEMEHTOB U MOBBIIIEHUEM CKIIOHHOCTH I11Ba K 00pa30BaHUIO MOP.

Biusinue o6beMHOTO pacxoa rasa. [§]

KonunuecTBo pacxoayemMon ra30Boi CMECH B 3HAUUTEIIBHOU CTENICHU BIIUSIET
Ha KauecTBO cBapHoro mBa. Heooxoaumoe /71t CBapKku KOJMYECTBO CMECH 3aBUCHUT
OT peXUMa CBAPKU U OT (POPMBI U pa3MEPOB CBAPUBAEMOTO U3/ICTIHS.

C yBenuueHue pacxojia ra3a CHUXKaTCs 3HaYeHUs] KOG (HUIIMEHTOB I1J1aBJie-
HUS U HAIJIaBKH, TaK KaK MPHU 3TOM CTOJIO JyTY OXJIAXKJAETCS MOCTYMAIOIINM B 30-
HY CBapku razoM. Ho mamblii pacxoj ra3a He YAOBJICTBOPSET TPEOOBAHMSIM Ta30-
BOM 3amuThl. CreaoBaTesibHO, pacXxo]l Ta30BOM CMeCH AOJKEH ObITh MHUHUMAaJlb-
HBIM, HO JIOCTaTOYHBIM JIJI1 CO3/IaHMsI HAJIC)KHOW 3aIlUThl PACIUIABICHHOTO METal-
Ja OT OKpyxaromieit armocdepsl. [lpu cBapke mpoBosokoit guamerpom 1,6 - 2,0
pacxop raza cocrasisier 10-20 nurpoB B MmunyTy. [Ipu 3TOM cpenHee KOJIMYECTBO
raza pacxoJlyeTcsi IpU CBapKe CTHIKOBBIX IIIBOB, MPU CBAPKE YTIIOBBIX COETUHEHUM
- HanOoJbIIee. JTO CBSA3AHO C TEM, UTO YCJIOBHUSA 3alIUThl CBAPOYHOU BaHHBI B 3HA-
YUTEIBHON MEpE 3aBUCAT OT TUIIA COCTMHEHUS U MOJIOKEHHS 11IBa.

Ha pacxopn cMmecu CylieCTBEHHOE BIUSIHHE OKa3bIBA€T U CKOPOCTh IMepeme-
nieHusa Ayru. C MOBBIIIEHUEM CKOPOCTH MEPEMEMIEHUSI YT PacXoll CMECH Haao
YBEJIMYUTh, YTOOBI YIIYUIIUTH 3aITUTy CBAPOYHOU BaHHEI. [Ipu 60ibII0N CKOpOCTH
NepeMEIIeHNs] AyTH U HEJOCTAaTOYHOM KOJIMYECTBE Ta3a, CBapOyHasi MPOBOJIOKA U
BaHHA PaCIUIaBJICHHOIO0 MeTaJljla He OyAyT UMETh HY>KHOM 3alllUTHI.

[ToBpIlIEHNE pacxoaa CMECH MPH MPOYMX MOCTOSHHBIX (PakTOpax MPUBOAUT
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K HCKOTOPOMY YBCIMYCHHIO BbII'OPAHUA paCKI/ICJII/ITeHeﬁ KpEMHHUA W MapradHia u

MMPAKTHUYCCKN HC BJIMWACT HAa KOJIMYCCTBO YIJICPOJa B MCTAJJIC HIBA.

2.6.1 Pacyer pekuMa MeXaHM3HMPOBAHHOM CBAPKU YIJIOBOTO COeUHEHUsI Y5

OCHOBHBIMU MapaMeTpaMu peKMMa MEXaHU3WPOBAHHOUW CBapKH (aBTOMATH-
YECKOM M MOJIyaBTOMATUYECKOM) B 3alIUTHBIX r'a3aX, OKa3bIBAIOIIEE CYIIECTBEHHOE
BIIUSIHUAE HA pa3Mepbl U (PopMy IIBOB: CHJIa CBAPOYHOTO TOKA, TNIOTHOCTH TOKA B
AIIEKTPOJIE, HANPSKEHUE TyTH, CKOPOCTh CBapKH, PO TOKA U €ro MOJISPHOCTb.

Pacuer ocymiecTBisiercs B Ba dtamna. [lepBblid 3Tam - pacyeT pexxuma cBap-
KM 1IBa ¢ OOpaTHOW CTOPOHBI, UCXOJI U3 YCIOBUM MporuiaBieHus. Bropoii stan -
OIIpeJIeICHHE PEKUMOB OCHOBHOTI'O 11IBA.

[TpousBoanm pacuet oOpatHoro Banmka. Karer K1=4 mwm.

1. Heob6xonumas riryOuHa MporuiaBiIeHUs:

h = S- 0,5b (1.12)

hy=6-0,5*2=5mm

2. Pacuer I10mIaA HAIlJIAaBJICHHOT'O METaJljia.:
Fu = Fy+ F, (1.13)
F,=073*e*q (1.14)

F,=0,73 *6*1,5 = 6,5 MM
Fo=K1%/2 (1.16)
Fo=4*4/2 = 8 MM

Fu =6,5+8= 14,5 MM’
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3. Pacuer nuamerpa cBapoYHOI MPOBOJOKH:

d,= kg * F 2% (1.18)

dn=0,036...0,16* 14,5 = 0,36... 1,6mMm

[Mpuaumaem d,, = 1,2 mm.

4. Pacuer 3HaueHns cBapOYHOIO TOKA:
I = (hp/kg)*100 (1.19)
ke=2,2 [3]

les = (5/2,2)*100 = 220 +5A
S. BBUIET 3AEKTPOAHON TPOBOJIOKU:

l> =10*1,2 (1.20)
I>=10 * 1,2= 12mMm

6. KoaddummenT pacrnaBneHus:

1

d» 0,64 (1'21)

— 0.32 0,39
ap = 1,21 % 1,03 *[50%0

ap,= 1,21 * 22072 * 12°%° *1/1,2 %= 18,1 r/A*u

7. 3HaueHUE MIIOTHOCTH TOKa:

j= 2t (1.22)

- Txda2

A1144.03.04.608 13
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. 4% 220
3,14%1,2

, =195 +5 A/Mm°

8. KoadpunueHT HamiaBku:

=0t (1.23)
yn=3%
0,= 18,1*1 2= 17,7 r/A*y
100
9. CKOpOCTh CBapKHU:
_ anxlcs
® 7 3600%p*Fu (1.24)
I'me p — mIOTHOCTH HAIJIABJICHHOTO METAJIA.
p=7.8.
o= —— T2 = 3442w
100+7,8+0,145
10. Hanpsbxenue ayru:
U, = 15+0,05*1, (1.25)

U, =15+0,05*220 = 26+2 B

11. Tloronnas sHeprus:

_ IcexUn*n

On=—— (1.26)

Vce

A1144.03.04.608 13
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n=0.75

_ 220%26%0.75

ST oy - 13592.5 JIx/cm
12. Koaddunment dhopmsl npoBapa:
Vi = £(19-0,01%1c6) 222 (1.27)

Ice

k' = 0,92 (mpu j>=120A/MM® U TIOCTOSHHOTO TOKA OOPATHO# MONAPHOCTH)

W = 0,92%(19-0,01* 220)1'22;6 =19

13. TIpoBepum riryOUHY MPOTUIABICHUS:

h=0.81%/qn/ynp (1.28)

h=0.813/13592,5/1,9 = 5,2 mm

14. CkopocTh oga4yu 3J1EKTPOIHON MPOBOJIOKHU:

_ 4VcexFn

Vin =0 (1.29)
_ 4%34%14,5
Vnnc4 - 3’14*1’44 - 541 M/q

[TomyueHnHble JaHHBIE CBOJIUM B TabIUILy 8

Tabmuia 8 — Pexxumbl 1711 aBTOMAaTHYECKON CBAPKH B CMECH 3aIIUTHBIX Ta30B Kap-
rou-20

VCBI

Fiu, MM d, ., MM, Vom, M | I, A U,B Iy, MM Os.r., I/MUH
M/4

14,5 1,2 34+2 | 54145 22015 | 262 12+43,2 12
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2.6.2 Pacuer pe:xkuMa MeXaHU3MPOBAHHON CBAPKHU YIJIOBOI0 COeIMHE-
Hus Y20

IIpouzeooum pacuem ocrnogHozo yenosoeo wea Y5. Kamem K=7 mm.

1.  HeoOxonumas riryOvHa IpOIUTABIICHUS:

h, = S-0,5b (1.12)

hy=6-05%*2=5wmMm

2. Pacqu IJI0IIaAW HAIIJIABJICHHOI'O METaJlJia.
Fy = F+ F, (1.13)
F=073*e*q (1.14)

F,= 0,73 *10*2 = 14,6 mm’
Fo=K?*/2 (1.16)
Fo=7*7/2 = 24,5 MM
Fy = 14,6+245= 39,1 mm®
3. Pacuer nuamerpa cBapOUYHOM MIPOBOJIOKH:
d,= kg * F%% (1.18)
d.4= 0,036...0,16* 39,1 = 0,36... 1,6MM

[Tpunumaem d, = 1,2 mm.

Jlucm
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4. Pacuer 3HaYCHHS CBApO4YHOI'0 TOKaA:

ls = (No/ka)*100 (1.19)
ke=1,8 [3]

les = (5/1,8)*100 = 280 +£5A

5. Bruier a1eKTpoHON IPOBOJIOKH:

I» = 10%1,2 (1.20)
Ib=10 * 1,2= 12mm

6. KoaddurmenT pacniaBieHus:

o = 1,21 % 1,032 %[0~ (1.21)
ds 0,64

ap= 1,21 * 280%7 * 12%%° *1/1,2 %%= 19,2 r/A*y

7. 3HayeHue MIOTHOCTH TOKa:

. 4xIce (122)

- Txds2

j= 22289 =245 45 A/M’

T 3,14%1,2

8. KoadummenT namnaBku:

100-yn (1.23)

=0ty 100

yn=3%

Jlucm
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100-3

o= 19,2* = 18,8 r/A*y
100
9. CxOpOCTh CBapKHU:
Vi = (1.24)
3600*p*Fu

r J€ P — INIOTHOCTH HAILJIaBJICHHOI'O METAaJlIaA.

p=7.8.
o T =17 £ 2 W/
10. Hanpsbxenue ayru:
U, = 15+0,05*I, (1.25)

U, =15+0,05*280 = 28+2 B

11. IToronnas sHeprusi:

g = ~= 20 (1.26)

n=0.75

_ 280+28%0.75

ST g - 15592.5 JIx/cm
12. Koadutuent ¢popmsl nmposapa:
Yap = 1(19-0,01% 6y (1.27)
Jlucm
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k= 0,92 (pu j>=120A/MM* 1715 TOCTOSIHHOTO TOKA 0OPAaTHOI MOJSPHOCTH)

1,2%28 _
280

Wi = 0,92%(19-0,01* 280) 2.2

13. TIpoBepum riryOUHY MPOTUIABICHUS:

h=0.81%/qn/ynp (1.28)

h=0.813/15592,5/2,2 = 6,2 mm

14. CkopocCTh NOJa4YH 3JEKTPOAHON TPOBOJIOKHU:

_ 4VcexFu

Vin=—— (1.29)
_ 4%17+39 _
Vnnc4 - 3—‘14*1’44 =590 M/u

[TonyueHnHble TaHHBIE CBOJIUM B TAOIHITY 9

Tabmuna 9 — PexxuMBbI 1711 aBTOMAaTHYECKON CBApKH B CMECH 3aIlIMTHBIX I'a30B Kap-
rou-20

VCB!

Fu MM dyn, MM, Vom M | e, A U, B Iy, MM Os.r., JI/MHUH
M/4

39,1 1,2 17 +2 | 59045 280+5 | 28+2 12+3,2 12

2.7 Bbioop oGopynoBaHus 111 CBAPKH U3/eJHs

2.7.1 BbiOop cBapoO4YHOii rOJIOBKH

Jliis cBapku Kopityca eMKOCTH ajisi ruapocucteMbl u3 ctanu 0912C tpely-
eTcs CBapOYHBIN ammapar ¢ IMOCTOSHHOM MOAayeil MPOBOJIOKH, JJISi UCKIIIOYCHUS
IpEephIBaHMS CBAPOUHBIX MPOIIECCOB U OXJIAXKJICHUSI CBAPUBAEMOr0 METaJlia, CB-
3aHHBIX C 3aMEHOM JJIEKTpoAa. A Tak ke IpU BbIOOpE CBApOYHOIO amrmapara clie-

AYCT YyUUTBIBATh TCXHUYCCKUC XAPAKTCPHUCTUKKU MAIIWMHBI U PC)KUMbBI CBAPKU JaH-
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HOTO u3fenus. Takxke cielyeT yUUThIBaTh crocod cBapku uzaenud. [Ipoananuzu-
pOBaB aHHOE U37eNue (KOPIyC eMKOCTH), BBIOpaB crioco0 CBapKy U MPHUHSIB MEPHI
[0 YMEHBIIEHUIO PYYHOIO TPyJa CBapIlMKa, BHIOMpPAEM CBApOUYHYIO TOJOBKY A-
1406 (pucyHok 3).

Caapounas ronoBka A-1406 ¢ ecTeCTBEHHBIM OXJIAXkKIECHHEM TOKOIPOBO-
JSILIENA YaCTH CBAPOYHOM I'OJIOBKHU U COIUIA C IIJIABHBIM PETYJIMPOBAHUEM CKOPOCTH
MOJa41 JIEKTPOJHOM MPOBOJIOKUA MCIIOJB3YETCA JJIsi aBTOMATUYECKON OJHOCIOM-
HOM M MHOTOCJIOITHOM CBapKH B CMECH Ia30B KaproH 20 Ha MOCTOSHHOM TOKE Mpsi-
MOJIMHEWHBIX, CTBIKOBBIX, KOJBLEBBIX U YIVIOBBIX MIBOB. CBapKa OCYIIECTBISAETCA
CTaJbHOU 31€KTPOoIHOM npoBosokoil Ce-0812C.

TexHudeckre XapaKTEpUCTUKU CBApOYHOU TojioBkU A-1406 mpuBeneHbl B
tabmnurte 10.

Tabnuna 10-Texuuueckue XapakKTEPUCTUKH CBapOUHOi royioBku A-1406

HomunansHOe HanpspkeHue cetr, B 380
YacroTta Toka nmuTarouiei cetu, I’ 50
HomuHaneHbI CBapOYHBI TOK, A npu [1B="60% 500
Jlnamna3zoH peryaupoBaHUs CBAPOYHOTO TOKa, A 60 + 500
KonnuecTBo 31€KTpoA0B, IIT 1

JnameTp 37E€KTPOIHOM MPOBOJIOKH, MM:

- CILJIOLIHOM 1,2+2,0
- IIOPOIIIKOBOM 20+5,0
[Ipenenbl mIaBHOTO PETyIUPOBAHUS CKOPOCTH TOJayH| 17 + 553

DIIEKTPOAHOI MPOBOJIOKH, M/4

BeptukanbHoe nepemMenieHre CBapoOYHOM rOJI0BKHU:
- X0, MM 500
- CKOPOCTh, M/4 29,4

[TonepeuHoe nepeMenieHrne CBapOYHON TOJIOBKH:

- X0JI, MM +70

- CKOPOCTh, M/4 OT PyKH
PerynmupoBka yria HakioHa 3JIeKTpoja (MYHIIITYKA), +30

rpaj py4HOe
AMIuMTyna KosneGaHus 3JEKTpOjAa MpHU HAIUIaBKE I10- 10+70

[POIIKOBO MPOBOJIOKOW TUAMETPOM J10 3 MM., MM
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dmrocoanmnaparypa:

- 00beM, IM3 40

- pacxoJ Bo3myxa, M3/4 20

- BBICOTA BCAaChIBaHUS (uItoca, M 2
Macca, kT

- CBApPOYHOM T'OJIOBKH 185

- UICTOYHUKA MUTAHUS 275
["aGapuTHBIE pa3Mepbl, MM:

- CBApPOYHOM TOJIOBKH 1010x890x%1725

- ICTOYHUKA MTUTAHUS 805x600x%1030

Pucynok 1.3— Capounas ronoska A-1406

2.7.2 Boimpsimutenab cBapounblii BIY-506C

B kagecTBe MCTOUHMKA UTAHUS 7151 CBAPOYHOI rojioBkH A-1406 BbIOMpaeM BBITPSIMU-

Tenb cBapounblii BJIY-506C (pucynok 1.4). [6]
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IUOHAPHBIN C MPUHYAUTEIBHON BEHTWISIUEW C MAaJalolMMU U ABYMsSI BUJAMH
KECTKUX BHEITHUX XapaKTEPUCTHK oOIero HazHaueHus. [IpenHasHavyex s Kom-
MJICKTAIlMU aBTOMATOB JJIsl CBApKH MO/ ciioeM ¢Iroca U B cpejie YIIIEKHUCIIOro rasa.

TexHnueckass XxapakTepucTHKa cBapoyHoro Beipsmurens BJY-506C npuseneHa

Pucynok 1.4 - Beimnpsimurenb CBapquLiﬁ BY-506C

Brimpsimutens cBapounsii BY-506C yHuBepcanbHbI, TAPUCTOPHBIN CTa-

B TaOmmne 11.

Tabnuna 11 - Texuuueckas xapakTepuctuka uctounuka nutanus BAY-506C

[TapameTtp [Tokazarenn
Hanpspkenne nuratonieit cetu, B 3x380
Yacrora nuraromeii cetu, 'y 50
HomunanbHsii cBapounsiii Tok, A (I1B, %) 500(60%)
[Ipenensl peryaupoBaHus CBAPOYHOTO TOKa, A 50-500
Hampsixenue xomoctoro xoaa, B, He 6onee 85
HomunanbHoe pabouee HanpspkeHue, B 50
Jnamerp 351eKTpoja, dJIEKTPOAHON IIPOBOJIOKH, MM
CranbpHas -
[TopomkoBas -
CKOpOCTb 101a41 AJIEKTPOAHOI MTPOBOJIOKH, M/4 -
MouHocTs npuBoaa, Bt -
[ToTpebnsiemas MmomiHOCTh, KBA, He Oosee 34
Macca, kr, He OoJiee 260
Jlucm
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2.7.3 Cucrema cje:keHus 10 CThIKY (AByX koopannatHas) WTS

Cucrema, crnefsuias AByX KOOpAHHATHAs (PUCYHOK 5), MpeaHa3HayeHa IS
YIPaBICHUS MOJIO)KEHUEM CBAapOYHOMN FOJIOBKH OTHOCUTEIBHO CBAPUBAEMOIO CThI-
Ka. CiexeHue OCYLIECTBISIETCS MPU MOMOLIM MEXaHMYECKOro ceHcopa ¢ (oro-
AJIIEKTPOHHOM CHCTEMOM IO TPACKTOPUH, ONPEAEIIEMOM CBAPOYHOM DPa3leiIKOU

HJIX 110 CIICHUAJIBHOMY KOIIHPY.

Pucynox 1.5 — Cucrema cnesxxerust mo cteiky WTS

CBapouHas roj0BKa YCTaHABJIMBAECTCSI HA BEPTUKAJIbHBIA U TOPU3OHTAIbHBIN
CYIIopTa, cCOOpaHHbIE B BUJAE KpecTa U OCHAIlleHHble cepBoMoTopamu. Cucrema
COCTOMT M3 CEHCOopa, 0JIOKa yIpaBJIEHUs, IyJbTa JUCTAHLIMOHHOTO YIIpaBJICHHUS
(pucyHok 6), 1 AByx cynmnopToB. CHCTeMa CIIeKEHHS MO CTHIKY MOXKET paboTaTh B
3aBUCMMOCTH OT THIIa CBApHOIO IIBAa B Pa3iM4HbIX pexumax. Cucrema MOXET

OBITh HACTPOCHA JIUOO MO CIICKEHUIO, TUOO MO0 KOPHIO CTHIKA.

[IynsT ynpasneHus biiok ynpasnenus
| A
o 1 © ° 6 g o
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Pucynok 1.6 — YnpapieHue cuctemMoi CiexxeHus
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JIMCTaHIIMOHHBIN ITYJIBT YIPABICHUSA:

1. MunukaTop namna (kpacHasi). Jlamma 3aropaetcst Torja, Korja mymn Tepsi-
€T KOHTAKT C U3ACJIHEM B BEPTUKAIBHOU MIOCKOCTH. ABTOMAaTHYECKOE CIEKEHUE
BBIKJIFOYAETCH.

2. Tlepexmrouarenib ¢ 3eJIeHOW MOACBETKOM. CIyKHUT I PyYHOIrO BbIOOpa
MOBBIIIEHHON CKOPOCTHU MPHU pabOTe OT AKOMUCTHUKA.

3. JIxxoiicTuk. PyyHoe yrpaBieHue cepBONprUBOJaMU CYyIIOPTOB:

- BBEpX-BHU3.

- BIIPaBO-BJIEBO.

JIKOMCTUK BCETla UMEET IPUOPUTET, KOIla MHANKATOpHAs JlamMna 1 racHer,
JIBH>)KCHUE BHU3 HEBO3MOXKHO.

4. Ilepexitovarenp Ha NSATh MOJIOKEHUH. BBIOOp pexnMma ciaexxeHus:

- Ppyu4Has npeaBapUTEIbHAS.

- CJIE)KEHHE B BEPTUKAIBHOM MIIOCKOCTH.

- CJIE)KEHHUE B BEPTUKAIBHOW M TOPU3OHTAIBHOM IIOCKOCTAX C MEpEMeILe-
HUEM IIIyIla BIIPABO.

- CJIE)KEHHE B BEPTUKAJIbHOW M FOPU30HTAIBHOM IJIOCKOCTAX C MEpeMellie-
HUEM L1yTa BJIEBO.

- CJIC)KEHUE B BEPTUKAJIIBHOW U TOPU30HTAIIBHOM TIOCKOCTSX.

5. UnnukaropHas namia (xenTas). 3aropaeTcs Mpy BKIIOUYECHUH MTUTAHUS.

biok ynpasnenus:

1. Pazbem (4 moJioxeHust) 1Jis MOAKIFOYEHUS MOTOpa TOPU30HTATIBLHOTO Cep-
BOCYIIIIOPTA.

2. PazpeM (4 nosiookeHus1) AJisi MOAKIIOYEHUSI MOTOPa BEPTUKAIBHOTO CEPBO-
CynmnopTa.

3. Pazbem (7 mon0KEeHMI) I IOAKIIFOUEHUS JaTYUKA.

4. Pazpem (19 monoskeHui) sl MOAKIIOUEHMS] MyJIbTa JUCTaHIIMOHHOIO
YIPaBJIEHUS WJIM BHENTHEN CUCTEMbI YIIPABIICHHUS.

5. [loacoenunenue nutanus 42B.

6. [Ipenoxpanurens 10A.

A1144.03.04.608 13

U3m. {Jlucm Ne dokym. lNoodnucsk |Jama

Jlucm

38




7. Ilepexitouatenb s NEPEKIIOYEHUS] HANPABICHUS MEepEeMENIEHUsl TOpu-

30HTaJIBHOTO CYIIIOPTA.

8. BeIkIrouaTeab MUTaHUS.

TexHuyeckne XxapakTepuCTUKU cucTembl ciiexkeHuss WTS B coOpaHHOM BuUJie

npuBeeHBI B TabmmIe 12.

Tabnuna 12 - Texuudyeckue xapakTepucTUKU cuctemsl ciexenuss WTS

Hanpspokenue nutanus, B

42

[ToTpebasieMast MOIITHOCTH, BT

400

Tun perynsaropa

[IT1M, yeTblpexKBaApaHTHBIN

Pabouas Temneparypa, °C 0-250
Kitacc 3ammrsl IP 53
TouHOCTH KONIMPOBAHUS, MM 0,7
Pabouwnit xox myna ceHcopa, MM 4

biiok ynpasnenus, Mm 260x220x150
[1ynbT IMCTAHIIMOHHOIO YIIPABJICHUS, MM 190x150x140
Cencop, Mmm J60X160

2.7.4 CBapo4HbIil MAHUITYJIATOP

Pucynok 10 - CBapounsiii Manunynstop HDY-1000
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A1144.03.04.608 13

Jlucm

39




B TexHonornvyeckux penieHusx OOJBIIMHCTBA 33134 0 MOoA00pYy MeXaHU4e-
CKOTO CBApOYHOTO 0OOPYIOBaHMs, KPOME KOJOHHBI, MCIOIb3YIOTCS CBAapOYHBIN
MaHumysaTop. OH HEOOXOIUM ISl aBTOMATUYECKON CBAPKU JIFOOBIX KOJBIEBBIX
IIBOB PA3JIMYHBIX KOJUIEKTOPOB. MaHUMYJISITOP COCTOUT U3 KOpITyca, IIaHIIAHObI
Y TUJPONPUBOIOB HAKJIOHA IJIAHIIAWOBI U IOIbeMa TJIaHIIAHOBI.

JlaHHBIE TUAPOIIPHUBOBI PETYIUPYIOT YIoJ NO3MLIMOHUPOBAHUS TUIAHIIAN-
Obl B 3aBHUCHUMOCTH OT JUaMeTpa W JUIMHBI WU3JIEJIHs, YCTAHOBJICHHOIO Ha IJIaH-
mraitoe. [TpuBoa manmanosl padoTaeT MpU MOMOIIM MOTOPa MOCTOSTHHOTO TOKA C
TUPUCTOPHBIM PETYISATOPOM CKOPOCTU BPALICHHUS.

OO6mwuit Bua manumnynaropa HDY-1000 nmokasan Ha (pucynke 10).

TexHuyeckre xapakTepUCTHKU TpUBOAHON posmkooniopbl ZT-50T mpuse-
neHsl B Ta0muie 13.

Tabnuna 13 - Texuudeckue xapaktepuctuku Manunyiasitopa HDY-1000

Monenb HDY-1000
Makc. rpy30mnoabeMHOCTb (KT.) 1000
Juamerp mutanmaiiobr (MM) @900
CxopocTts BparieHus (00/MHH) 0.1-1
MomtHocTts nBurarens Bpamienus (kBr) 0.55
MomHOoCTh nBUTaTENs HaKiIoHa (KBT) 1.1

Yron HakJIoHa -45-135°
BricoTa 10 TOBOPOTHOTO CTOJIA (MM) 600-1400
Makxc. 3KCIEHTPUCUTET (MM) 200

Makc. cmenieHre HeHTpa THKECTH (MM) 250

2.7.5 Moayasromat IIAI'O-510 ¢ BAY-506C

[TonyaBTOMaT npenHa3HAYEH I CBAPKHU U3LEIUN U3 CTAJIA HA MOCTOSHHOM
TOKE CTaJIbHOM M NOPOILIKOBOW ITPOBOJIOKOW B Cpel€ 3aIIUTHBIX ra3os. Mmeer Bo3-
MOHOCTb PYYHOU QYTrOBOW CBapKH MOKPBITBIMU 3ieKTpoAamu. [lomyaBTomar co-
crouT u3 noxaromiero mexanusma I1JAI'O-510 u Beimpsamutens BJIY-506C (pucy-
HOK 12). [6]

[Toparommii MEXaHU3M IOJTY3aKpPBITOTO TUIA, BHYTPU KOTOPOTO YCTaHOBIICH

4-X pOJIMKOBBIA PETyKTOPHBIA MPUBOJI, JEKTPOMArHUTHBIN KJamaH, Iiara yrnpas-
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JIEHUS U Ta30BbIi TpakT. OpraHel yIpaBJIeHUs] CBAPOYHBIM PEKUMOM PACTIOJIONKE-
HBI Ha JINLIEBOW MMaHEU.

CHapyXu Ha OTIAEIBPHOM KPOHIITEMHE paclojioKEHa KacceTa U TOPMO3HOE
YCTPOMCTBO.

MexaHu3M no/Iaqu MOKET OBITh TaK)KE€ MCIOJIB30BaH IIPH pabOTe HEMOCPE -
CTBEHHO C IMOJIHOM OyXTOH AJIEKTPOJHON MPOBOJIOKH, YJIOKEHHOW Ha pa3MmaTbliBa-
IOIIIEE YCTPOMCTBO.

CTBIKOBOYHBIN y3€J C TOPEJIKOM MOXKET OBITh JBYX BUIOB: C €BPOPAZBEMOM
WIN CHEUATIM3UPOBAHHBIM COCAMHEHUEM, UYTO MO3BOJSET CBOOOJHO paboTaTh C
JHOOBIM THIIOM COBPEMEHHBIX TOPETIOK.

[TomyaBTOMaT oOecreurBaeT:

- IlnaBHyO peryJMpoBKY W CTaOWJIM3ALUIO0 CKOPOCTU TMOJIauyd CBapOUYHOMU
MPOBOJIOKU U HAIIPSIKEHUS.

- YmnpaBieHue razoBbIM KJIanaHOM, IMOJAOIINM MEXAHU3MOM U CBAPOYHBIM
HMCTOYHUKOM OT KHOTIKHA Ha TOPEJIKE.

- H3MmeHeHune nmapaMeTpoB CBAPOUYHOIO PEKHUMa B IPOLIECCE CBAPKH.

- PerynupoBKy MJIUTEIBHOCTH PACTSKKH AYTH U MPOYBKH Ta3a JI0 U MOCIIe

CBapKH.

[TomyaBTOMAT UMEET CAEAYIONINE TEXHUYECKUE PEIICHHUS:

- WCIIOJIb30BaHUE 4-X POJMKOBOTO PEAyKTOPHOTO MPHBOAA 00ECIIeUrBACT
MOBBIIIIEHHOE TATOBOE YCUJIME U BO3MOXKHOCTH PaOOTHI C TOPEIKaMHM JIJTUHOMN /10 5
M;

- IPUMEHEHHUE 15 KT €BpO KacCeThl CBAPOYHON MPOBOJIOKH;

- 3y0uaroe 3anernieHre MoJarIiero u MpuKUMHOTO POITUKOB.
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Pucynok 11 - [Tonmyasromar ITJII'O-510 ¢ Bempsmutenem BAY-506C

TexHuueckue xapakrepuctuku noiayasromara [1II'O-510 ¢ Bemmpsimutenem

BJIY-506C npuBenens! B Tabnuiie 14.

Tabnmuna 14 - Texnuueckue xapaktepucTuku mnonyaBtomara [1II'O-510 c, BbI-

npsmutenem BJY-506C

B/Y-506C [1]1I"0-510
Hanpspxenue nuratomeit cetu, B 3x380 48
Yacrora nuraromeii cetu, 'y 50 -
HomunanbHsii cBapounsiii Tok, A (I1B, %) 500(60%) -
[Ipenensl peryaupoBaHus CBAPOYHOTO TOKa, A 50-500 -
Hampsixenue xomoctoro xoaa, B, He 6oiee 85 -
HomunanbHoe pabouee HanpspkeHue, B 50 -
Jnamerp 351eKTpoja, dJIEKTPOAHON IIPOBOJIOKH, MM
CranbpHas - 1.2-2.0
[TopomkoBas - 1.6-3.2
CKOpOCTb 1MOJ1a41 AJIEKTPOAHOM MTPOBOJIOKH, M/4 - 70-1000
MomHOCTh IpHBOA, BT - 120
[ToTpebasiemas MmomiHOCTH, KBA, He Oosee 34 -
Macca, kr, He OoJiee 260 15
["aGapuTHble pa3Mmepbl, MM, JUIHHA/UpuHA/BbIcOTa,| 740Xx600x920 [650%215%x410
He Oosee
Jlucm
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Pucynok — Capounas kosionna KCA

Texunueckue xapakrepuctuku kosioHHbI KCA npuBenensl B Tabauie 15.

Tabnuna 15 - Texunueckue xapakrepuctuku KonoHHE KCA

[TapameTpsl 3HavyeHUs
BeprukanbHbIi X0 KOHCOIH, MM 1600
Bruret koHCOIH, MM 2000
Y101 MOBOpOTa KOHCOJIM BOKPYT OCH KOJIOH- 360

HBI (MAKCUMAaJIBHBIN), B Tpajycax

MapieBasi CKOpOCTh TIepeMEIIeHUs KOJIOHHBI
(mmaccm), m/c

He menee 0,1

Harpyska Ha KOHeIl KOHCOJIU (MaKCHMallb-

Has), kKH 2,0
OnekrponuTtanue, B 380
["abapuTHbIE pa3mMepsl, MM 4400*1950*3480
Macca, kr 2850

O6opynoBaHue il AYrOBOM IMOJyaBTOMATHYECKOW cBapku JIJisi BBIMOJIHE-

HUs npuxBaTok U mBa Ne 2 ucnonszyeMm noisryaBromar IIJII-508 ¢ mctouHnkom

nutanug BJIY - 506. PerynupoBanue ckopocTeld mogadyu dJIEKTPOJHOM MPOBOJIOKH

- cTyneH4yaToe. PeayKkTop MOAaromero MexaHW3Ma BBINIOJHEH B BHAE KOPOOKHU

ckopocTer. B cocraB mosyaBTOMara BXOZAT IMOJAIOLIEE YCTPOMCTBO, CBapOYHAas

ropesika U KOMIUIEKT ra30BOM anmnaparypsbl.

MexaHus3m Inoga4du BHCKTpOI[HOﬁ ITPOBOJIOKHN IIPUBOAWTCA BO BpalICHHUC

anextpoasurateaeM AOJI - 12 - 4 momHocThio 180 BT. Ilogaua npoBosoku ocy-

HIECTBIISIETCS. OTHOM Mapoil ponKoB. MI3MeHeHne CKOpOCTH MoJauu MPOU3BOIUTCS

IMOBOPOTOM MAXOBHUKOB, PACIIOJIOKCHHBIX Ha SaI[Heﬁ CTCHKC MCXaHHN3Ma IIoJa4H.
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Ta6nuna 16 - Texanueckue xapakrepuctuku [ - 508

ITapameTpsl 3HayeHuUst
HoMuHanbHbIH CBapOYHBINA TOK, A 500
ITponomxurensHocTh padotsl (I1B), % 60
gpez{enm peryIMpoBaHHs CBAPOYHOTO TOKA, 100-500
[Tpenensl perynupoBaHus pabodero Hamps-

18-50

keHus, B
CkopocTh Iojauyl CBapOYHOH MPOBOJIOKH, 105-708
M/9
[TepBuunas MomHOCTH, KBA 40,0
JlnameTp 371€KTpOJHOM TPOBOIOKH, MM 1,2-2,0
Macca noaaroIero ycTpoicrsa, Kr 24,0
T UCTOYHMKA TUTAHUS BV - 506

2.8 Pa3paboTka TeXHOJOTHYEeCKOro nmpouecca cOOPKU U CBAPKH

[Tox TEXHOTOTUYECKUM TPOIIECCOM B MAITUHOCTPOSHUHU TMOHUMAIOT TOCIIEC-
JIOBaTEJIbHOE M3MEHEeHHE (OPMbl MM COCTOSHUSL MaTepuala B LESIX MOJy4YeHUs
U3JIeTUST OTNPENCIICHHOTO BUAa WM KadecTBa. OCHOBHAs I€7b MPOEKTUPOBAHUS
TEXHOJIOTUYECKOI0 TMpoIlecca - pa3paboTKa TaKOro croco0a W3roTOBJICHUS 3aaH-
HOTO H3JIENHsI, KOTOPBIN OBl SBISJICS HanbOoJee palliOHATBHBIM HE TOJBKO TEXHHU-
YECKU, HO ¥ SKOHOMUYECKH TPU MPABUJILHOM U TIOJTHOM UCIIOJIb30BAaHUU BCEX TEX-
HUYECKUX BO3MOKHOCTEW 000PYJIOBaHUS U OCHACTKM Ha HauOoOJiee BBHITOJHBIX pe-
KUMax TPU MUHUMAJIBHBIX 3aTpaTax BPEMEHU, pabodeil CUJIbI, BCTIOMOTATEIIbHBIX
MaTepuanax u T. [I.

Pa3paboTky mpoliecca M3roTOBJICHUS CBApPHOW KOHCTPYKIIMH B CEPUMHOM
MIPOU3BOJICTBE BBIMOJIHSIOT B JIBa dTara: MPEABAPUTEIIbHBIN U OKOHYATEIbHBIMN.

Ha niepBoMm atarme (mpeaBapuTeaIbHOM) MPOBOJAT pacwICHEHUE u3aeaui (1o
UX 4YepTekaM) Ha TEXHOJIOTHYECKHE Y3JIbl, YCTAHOBJICHUE PAIMOHAIBHOMW IMOCIe-
JIOBATEIPHOCTU PabOYMX Omeparnuii, X cOOPKH, CBAPKUA B COOTBETCTBUU C TEXHU-
YECKUMHU YCJIOBHSIMH IO OOECIICUCHUIO HAAJIE)KAIETO KadecTBa W3EJHs, BHIOOD
OCHACTKH U CPEJICTB MEXaHHU3AIlM1, HA3HAUYCHUE PEKUMOB 00pabOTKH, HOPMUPOBA-
HUE U OTIPEJICIICHUE TPYT0EMKOCTH U3TOTOBIICHUSI H3CITHS.

Llens BTOpOroO 3Tana - AerajabHasi IpopadoTKa BCEX BOMPOCOB.

B ucxXogHBIX JaHHBIX CKa3aHO, YTO JETAIM Ha CBAPOUYHBIM YYaCTOK MPUXO-

JAT IIOCJIE€ 3arOTOBHUTCIIBHBIX onepaunﬁ.
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[ToaroroBka neranen nepes CBapKou

IloBepXHOCTh neTaniel, IMOJYyYEHHBIX II0CIE 3arOTOBUTENBHBIX OIEpPALNi,
UMeEET Ha ceOe cliefbl pa3IuyHbIX 3arpsA3HEHUI: Macia, KpacKu, OKaJIWHbI, OKHC-
HBIX IUIEHOK. [10/100HBIE 3arpsi3HEHUsI IOBEPXHOCTEN COEAMHIEMBIX JI€Talel Bie-
KyT 3a cOOOM 3arpsi3HEHUs U CHIDKEHHE KaueCcTBa METajlla IBOB, HEYIOBIETBOPH-
TenbHOE (POPMUPOBAHME MX IPHU CBApPKE IIABJICHHEM, CHUKEHHE YCTOMYMBOCTH
CBAPOYHOTO ITPOIIECCA U MTOSABJICHUE IPOKOTOB.

[ToaTomMy aJig OMy4YeHUs! KAYECTBEHHOTO CBAPHOTO COEAMHEHHUS HEOOXOH-
MO IIPOBECTH IIepe]] CBAPKOW IOATOTOBKY ITOBEPXHOCTH JIETAJIEH WIIM MECT COECIH-
HEHUS. ITO 0COOEHHO CYIIECTBEHHO, KOT/Ia UCKIII0UE€HA BO3MOKHOCTH IMPOBEICHUS
MHTEHCUBHON METaJUIypru4yeckoi oOpaOdOTKM >KMIKOrO MeTajlla, T.€. IpU CBapKe
IJIABJICHUEM B 3aIlIMTHBIX ra3ax. Takas MOJrOTOBKA 3aKJIOYAETCS B OUMCTKE JETa-
JU OT 3arpsi3HEHUM, YJAJICHUN OKAJIWHBI U MOBEPXHOCTHBIX OKHUCIOB. OUHCTKA
OCYILIECTBIIACTCS XUMUYECKUM M MEXAHWYECKHM IIyTeM. TpaBicHHE IPOU3BOIAT
BOJHBIMU PacTBOpPaMU CEPHOM, A30THOM, COJITHOM KUCJIOTaMHU U UX cMecsamu. Ilo-
BEPXHOCTh METAJJIOB, IOJyYEHHasl MpU TPABICHMHM, BO MHOTUX Ciydasx Ooiee
OylaronpusATHAs IS MOCIEAYIOIIEeH CBapKH, YeM MOBEPXHOCTh MOCIIE MEXaHU4Ye-
CKOM 3aYUCTKH.

Jlns TpaBneHus aetaiiei Tpedyercs OT/ebHOE MOMEIICHUE, 000PYI0BAaHHOE
BaHHAMHU, 3arPy304YHbIMH YCTPOWCTBAMH, CYIIMIbHBIMU HIKadaMu, BEHTUISILIUEN U
CTOKaMHU.

JI711 MEXaHU4YECKON OYMCTKU JETalEX UCIIOJIb3YIOT IIETKH, IPOBOJIOKA KOTO-
PBIX JIOJKHA OBITh TONIIMHON <2 MM M JIOCTaTOYHO >KE€CTKAsL.

COopka cBapHOUM KOHCTPYKLIUU

[locne moAroToBKHM MOBEPXHOCTEN AETaId MOCTYMAIOT Ha COOPKY, SBIISIO-
HIYIOCS OJTHOM U3 HanOoJiee OTBETCTBEHHBIX ONEpaliii B U3TOTOBICHUU U3EIH.

B o6miem Buae cOopka mpeacrtaBisieT coOOM COBOKYIMHOCTh OIEpanui Mo
YCTAHOBJICHHUIO JE€TAJEH B IIOJIOKEHUE, MPELYCMOTPEHHOE YEPTEKOM, IS IIPOBE-
neHus: mocnenyromei cBapku. OCHOBHas Iefb pa3pabOTKU TEXHOJIOTHUYECKOTO
npoliiecca cOOpPKU 3aKJII0YAETCs B ONpeleJIeHUU HauboJiee BBITOJAHOW MOCIEeA0Ba-

TEILHOCTH U Croco0a COOPKH OTISIBHBIX JeTajieil, 00eCIeunBaOIMMX BHITIOTHE-
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HUE MOCTABJIEHHBIX TEXHUYECKUX TPEOOBAHUU HA M3TOTOBJIEHUE KOJUIEKTOpA MpHU
MUHUMAaJbHBIX 3aTparax pabouei Cujbl, BpEMEHH U BCIIOMOTATeNIbHBIX MaTepHua-
noB. [Ipu pazpaboTke 3TOro npoiecca CTpeMUMCST K MAKCUMaJIbHOM MeXaHU3aluu
COOpPOYHBIX PadoT.

Crnenndudeckoit 0COOCHHOCTBIO TIPH COOPKE JIeTaNeH, COeMUHSIEMBIX BCTBHIK
(dnanern - maTpyOoOK), SIBISETCS COOJIOICHHE 3a30pa 2 MM MEXIYy CBapUBaEMbIMU
KpoMKaMH (BeqmuuHa 3a3opa ycraHasiuBaercs 'OCTom). B nmpousBoacTse cBap-
HBIX KOHCTPYKIIMI HaXOAUT MPUMEHEHUE MOoClIeoBaTeIbHas cOopKa 1 cBapKa 3Je-
MEHTOB, TOJIHasI COOpKa BCEHl KOHCTPYKIIMHU C MOCIEAYIONEeH e€ cBapKoi, mapai-
JIeNIbHO - TIOcTieIoBaTeNbHAast cOOpKa U CBapKa.

COopKy OCyIIECTBIIIEM MPHU MTOMOIIH CIIENUATBEHON COOPOYHON OCHACTKH.

IIpuxBaTka

[Tocne c6opku aetanu e€ nmoABepraoT NprUxBaTKe, IPOBOJAUMOI C LIETBIO CO-
31aHUs] HEOOXOIMMOM JKECTKOCTU KOHCTPYKIIMM M COXPAaHEHHUS HEPa3beMHOCTHU U
PacIoJIOKEHUS AETAIE OTHOCUTEIBHO APYT Apyra B IPOLIECCE CBAPKH.

JIns coXpaHEHMs 3alaHHBIX Pa3MEPOB CBAPHOTO COEAWUHEHUS W CHUKECHUSA
KOpPOOJICHUS! TIPUXBATKy HanOoJiee palluoOHaIbHO BBITIOJHATH MPU OOIIEM 3aKper-
JICHUH JieTaliel B MPUCIIOCOOIeHUU. B 3aBUCMOCTH OT KOHKPETHBIX KOHCTPYKTHB-
HBIX U TEXHOJOTUYECKUX OCOOEHHOCTEH M3/eNus BBIOMpaeM Iiar MpuXBaTKU.

[Ipu mpuxBaTKe OYE€Hb BaXXKHO COOJIIOAATH 3aJaHHBIC TEXHUYECKUE YCIOBHS
Ha COOpPKY U3JIEHSL.

PexxuMBI pUXBATKU II€pe]l CBAPKOU COBIIANAIOT C PEKUMAaMHU CaMOU CBAapKHU.

Caapka

CBapka sBIISIETCA OCHOBHOM OMeEpanyel TEXHOJOTHYECKOro Mpoliecca mpo-
U3BOJICTBA CBApHON KOHCTpYKIMH. KauecTBO €€ BBIMOJHEHUS BO MHOTOM OIpee-
JISIeT HaJIe)KHOCTh M pab0TOCTIOCOOHOCTD U3IEIHSL.

[Ipomiecc cBapku mpeacTaBisieT COO0OM  CIIOXKHBIM KOMIUIEKC (pu3uko-
XUMHUYECKUX MPEBpAIICHUH, MPOTEKAIOMIUX MPU OBICTPO M3MEHSIOMICHCS BHICOKOM
TEMIEPAType U KPAaTKOBPEMEHHOM BO3JICHCTBUU PETYIUPYIOLUX (a3 ¢ pa3BUTOM
MOBEPXHOCTHIO KOHTAKTA.

TeXHOJIOTHYECKUI TPOIIECC U3TOTOBIICHUS KOJUIEKTOPA:
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05. Ilpu cBapke TpybornpoBoja rpymnmnbl b v katreropuu 1 BBIMOIHITE TpeOO-
BaHMs HHCTpyKUuu 259.0001.

12. Tlepen cOOpKoOit U CBapKOM MPOBEPUTH COOTBETCTBUE:

- CBapOYHBIX MaTepUaJIOB cepTU(PUKATAM;

- MOATOTOBKH KPOMOK IO cBapKy cornacHo ueptexy unu ['OCT 16037-80;

- JIOIIyCKaeMOE€ CMEILEHUE BHYTPEHHMX KPOMOK TpyO IO HHCTPYKLUHU
259.000 H;

- YJOCTOBEpEHUH CBapIIMKOB Ha MPaBO CBApKU TPYOONPOBOJOB IO HH-
ctpykiuu 259.000 U;

15. OuncTUTh TPaBIEHUEM M 3aYMCTKOM JI€Tajau MOJ CBApKy OT Ips3H, Bia-
I'Ml, Macja, OKaJIMHbI, pKaBUMHbI HA IIUPUHY HE MeHee 20 MM OT CThIKA.

20. YcraHoBUTH B MpUcHocoOeHne sl cOopku narpyook mo3.1 ¢ daHia-
MU 1103.2 (21UT.) C OTHOM U APYrOi CTOPOHBI, IO YEPTEXKY, IPUXBATUTH CTHIKU B 2-
X, 3- X AMaMETPaJIbHO NPOTHUBOIOJIOKHBIX TOUKax. Pa3mMepbl MpUXBAaTOK COIIACHO
CTIIA 248 - 90. IIpuxBaTKu 3a4UCTUTH OT OPBI3T METaJLIA.

25. YCTaHOBUTH COOpaHHBIN MOAY3€] B MPUCIIOCOOJICHUE JIJIsi CBapKU. 3aBa-
puth coenuHeHue Nel miotHeiM mBOM C 1O OKpPYKHOCTH. OUUCTUTH LIBBI MOCTE
CBapKHU.

30. 3a4nCTUTH HAIUIBIBBI U HEPOBHOCTH C MJIABHBIM MEPEXOJOM K OCHOBHO-
My MeTaJuly, YJAIUTh OpbI3TH Ha JJIMHY 85 MM OT CBapOYHOTO IIIBa MO BCEMY JAHa-
meTpy (kpyr nutndopansabiii [OCT 2424-83).

35. Cnars T. K. (moagBepruyTh CBapHOE COEAMHEHUE YIIBTPA3BYKOBOMY KOH-
tposto cormacio 'OCT 14782- 86).

40. YcTaHOBUTH CBAPEHHBIN MOMy3€]d B MPHUCIOCOOJIeHHEe, coOpaTh MO OT-
BEpCTUSIM B matpyoOke 1mo3.1 ¢uaner 1mo3.4 u 600BIIIKY 1M03. 3 TIPU MTOMOIIM TPH-
CHOCO0JIeHUs, TPUXBATUTh B 2-X, 3-X JAMAaMETPaJIbHO MPOTHUBOIOIOKHBIX TOUKAX.
Pa3mepsl nmpuxsaTok corimacHo CTITA 248 - 90. [IpuxBaTku 3a4UCTUTH OT OPBI3T
MeTaJla.

45. TlpuBaputh ¢uanenr mo3.4 u O00BIIKY 1M03. 3 K marpyOKy mo3.1mo
OKPY>KHOCTH TUIOTHBIM IIBOM. OYUCTUTH WIBBI MTOCJIE CBAPKH, YIATUTh OPBI3TH.

50. MapkupoBaTh HOMEp 3aKa3a U 0003HAYCHHUE.
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55.Cnate T. K.

60.0TrpaBUTh Ha THAPOUCIBITAHUS

2.9 KoHTpoJb KauecTBa CBAPHOH KOHCTPYKIMHU

KOHTpOJIb KauecTBa CBAPHBIX COCAVUHEHUM CIIY>)KUT ISl PETUCTPALMM TEX-
HOJIOTUYECKUX Ne(EeKTOB, HO W BKIIOYAET pa3pabOoTKy MEpONpPUATHN, MPEMsT-
CTBYIOIIUX UX OOPa30BaHMIO WJIM, BO BCAKOM CIIydae, CHIDKAIOIIUX MX BEPOST-
HOCTb. B COBOKYNHOCTH 3TH MEpONPUATHS HPEACTABISIIOT COOONW KOMIIJIEKCHBIN
TEXHUYECKUU KOHTPOJIb, KOTOPBI B COOTBETCTBUU C TpeOoBaHUsMHU mpaBui Po-
crexHaazopa [20] umeer cienyroniMe OCHOBHBIE PAa3HOBHIHOCTH: NPEABAPUTENb-
HbII, MOOTIEPALIMOHHBIN, TpUEeMOYHbIN. [Ipu npenBapuTeIbHOM KOHTPOJIE MPOBE-
PSIIOT KaueCTBO MCXOJHBIX MAaTEPHAIIOB, TEXHUYECKOE COCTOSIHHE CBAPOYHOTO 000-
pyJ0oBaHMs, KBATM(PUKALMIO CBAPILHUKA.

HcxonHble MaTepHalibl (1€Taau, MPOBOJIOKA, 3AIUTHBIE Ta3bl) IPOBEPSIIOT HA
OCHOBAaHUM CEPTU(PHUKATHBIX JaHHBIX. [Ipy HamMuuKM BHENIHUX AE€(EKTOB, a TAKXKE
IPU OTCYTCTBHM CEPTU(UKATOB MCXOJHBIE MaTepUaibl JOIYCKAaIOTCS TOJbKO IO-
CJIE XMMUYECKOI'0 aHAIN3a, MEXaHUYECKHUX MCIIBITAHUM U UCIIBITAHUI HA CBapUBac-
MOCTb.

CBapo4HyIO MPOBOJIOKY MPOBEPSIOT HA YUCTOTY MOBEPXHOCTEM, OTCYTCTBHE
ITOKPBITUM, HEXKEIATEIbHBIX IS 3aJaHHOTO TEXHOJIOTHYECKOTr0 MpoLiecca CBapKH,
PACCIOCHHN U 3aKaTOB Ha €€ IIOBEPXHOCTH.

3alIUTHBIE Ta3bl IPOBEPSIIOT HA OTCYTCTBUE BPEIHBIX TPUMECEN U BIIATH.

KauecTBO cBapHOT0 COeMHEHMS B OOJIBIIEH CTENIEHU 3aBUCUT OT MCIIPABHO-
CTH CBapOYHOTo oOopynoBaHus. Llenp M Ha3HaueHHWE AAHHOIO BUJA KOHTPOJSA -
o0ecneunTh NoIIEpKaHUue CBApOYHOTO 000pYyI0BaHuUs B padoueM COCTOSIHUU B CO-
OTBETCTBUU C MACIIOPTHBIMU JTaHHBIMU Ha KKIYIO MAIlIWHY WM anmnapar.

MaruHbl ¥ anmapaThl Ui TyrOBOM CBapKH JOJKHBI 00ecreyrBaTh yCTOM-
YUBOE TOpPEHHUE IYTH, TPEOYEMYI0 TOUHOCTh U MPABMWIBHOCTh PETYIUPOBKU PEKU-
Ma CBapKH.

B mpouecce mpous3BoaCcTBa CBapIIMKU JOJDKHBI NEPUOAUYECKHA MPOXOIAUTH
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UCTIBITaHUS, CBSI3aHHbIE C MIPOBEPKON MX KBamuuKanuu. [ aToro npennpusrue
OpraHu3yeT KBaJU(PUKALMOHHYI0O KOMHUCCHIO, MHOTJAa C y4YacTHEM HHCIIEKTOpa
['ocroprexnaazopa. [IpoBepky mpoBOIST 1O TEOPUU U MIPAKTUKE.

[IIBBI B M3rOTOBISIEMOM KOJUIEKTOpPE MPOBEPSEM YIBTPa3BYKOBBIM KOHTPO-
JeM, a 3aTeM OTHpaBJsieM Ha THIPOUCIIBITAHUSA, 1IEJIb KOTOPOTO - MPOBEpKa Mpoy-
HOCTH U TUIOTHOCTU CBApHBIX COCIMHEHMH, a TaK)Ke BCEX DJIEMEHTOB KOJUIEKTOpA,
paboTamux Mo JaBICHUEM.

Amnmaparypa JUisl yIbTpa3ByKOBOTO KOHTPOJISI COCTOUT M3 UCKAaTesl, COAep-
Kallero Mbe30MnpeodpazoBaTeNy A U3TyUeHHs U IpUeMa yIbTPa3ByKOBBIX KoOJie-
OaHuM, FIIEKTPOHHOTO 0JI0Ka (COOCTBEHHO N1e(hEeKTOCKONa) U Pa3IUYHbIX BCIIOMO-
raTeiabHbIX YCTPOHCTB.

DJEKTPOHHBINA OJIOK MpeaHa3HAYCH ISI TCHEPUPOBAHUS 30HAUPYIOIINX M-
MYJCOB BBICOKOYACTOTHOTO HAMPSKEHUS, U1 YCUJICHHS U TPeoOpa30BaHUs 3XO -
CUTHAJIOB, OTPAXXEHHBIX OT Je(eKTa, U HarJSIHOTO OTOOpaKEHUs aMIUIUTYIHO-
BPEMEHHBIX XapaKTEPUCTUK 3XO - CUTHAJIOB Ha KpaHe AJIEKTPOHHOIYUYEBOU TPyO-
KU.

JIJ1st KOHTPOJIs CBapHBIX 1IBOB npuMenseM aedekrockon YK - 66 I1, pabo-
Ta KOTOPOTO MOKa3aHa Ha YIPOIIEHHON 0JIOK - cxeme (pucyHok 14). OT cuHXpoHH-
3aTOpa TaKTOBBIE UMITYJIbCHI MTOCTYIAIOT Ha TEHEPATOP 30HIUPYIONINX UMITYIHCOB
U 3amyckaroT ero. [Ipu momaye 3amyckarolmero UMIyJbca B KOHTYPE, COCTOSIIIETO
U3 MHIYKTUBHOCTH, €MKOCTH, NMbE3OIJIACTHH U HAKOIMUTEJIBHOIO KOHJEHcATopa,
BO3HUKAIOT KPATKOBPEMEHHBIE CBOOOJHBIC PAJAMOYACTOTHBIE KojieOaHus. 30HIM-
pyIole UMIYJIbChl BO30YKIAIOT B MbE30IUIACTUHE YJIbTPA3BYKOBBIE KOJICOAHMS
COOTBETCTBYIOIIEH 9acTOThl. OTHOBPEMEHHO TaKTOBBIE MMITYJIbCHI ¢ CHHXPOHM3A-
TOpa MOJAIOTCS TaK)Ke W Ha TEHEepaTOp Pa3BEePTKH SJIEKTPOHHO-TYyYEBOH TPYOKH.
Jlyis mpOo3BYYMBAHUSI METaUla PA3IMYHONW TOJIIMHBI CKOPOCTb Pa3BEPTKU MOXKET
PETYIUPOBATHCS.

OTtpaxeHHble OT Je(deKTa HUMITYJIbChl YINPYTrUX KoJeOaHWW MomajaroT Ha
IbE30IUIACTUHY U TNPEe0Opa30OBBIBAIOTCS B HEM B AJIEKTPUUYECKUE CUTHAIIBI. OJTU
CUTHAJIbl YCUJIMBAIOTCA B yCHJIUTENE, a 3aTeM MOJAIOTCS Ha SKpaH SJIEKTPOHHO-

ny4eBoit Tpyoku (3JIT).
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I'opuzonrtansHas pazseptka IJIT sBngercs BpeMeHHo. PacctosHue no pas-
BEPTKE OT 30HAMPYIOLIETO HMMITYJbCa 0 IPUHATOIO CUTHAJIA MPONOPLUOHAIBHO
BPEMEHU MPOXOXKJEHUS HMITyJIbca OT MbE3OIJIACTUHBI 10 Jedexra u oOpaTHO.
3Hasi CKOPOCTh yJIbTPAa3ByKa M HAIPaBJIEHUE XOJA JIy4eil, MOKHO ONPENEIIUTh KO-
OpAMHATHI Ae(PEKTOB W TONIIUHY U3ACTUS MIyTEeM H3MEPEHUS 3TOT0 BPEMEHH C
OMOIIbI0 TTOABMXKHOM I - 00pa3zHON MeTKM TIyOMHOMEpa, Ha3bIBaeMou cTpoO -
UMITyJIbcOM. [lorpentHocTh U3MEPEHUST KOOPAMHAT HE MPEBBIIIAET 2MM.

Otknonenue ny4ya DJIT B BepTUKaIbHOM HANPABICHUN XapaKTEPU3YET aM-
IUTMTYy TIPUHSATOTO CUTHAJa U MPONOPLMOHAILHO BennuuHe nedexra. s uzme-
peHHsI aMIUTUTYJbl B JAC(PEKTOCKONAX HMEIOTCS ClieluaIbHble TpagyupOBaHHBIC
MPUOOPHI - aTTEHIOATOPHI.

B nedexrockone umeeTcs: TakKe aBTOMATHUECKUI CUTHAIU3ATOP 1e(PEKTOB
(ACH). Ans yckOpeHHsl OTYETOB U MOBBILIEHUS UX TOYHOCTU MPOLECC U3MEPEHUS
BEJIMYMHBI JACPEKTOB M TIIYOMHBI MX 3aJieraHUsl aBTOMATU3UPYIOT IPHU MOMOIIU
npuctaBku «udpa - 1».

Uckarenu. [IpuMeHseM HaKJIOHHBIA (MpU3MATUYECKUI), KOTOPHIM BBOJIUT B
METAJIJI ONIEPEYHYIO BOJIHY MOJI YIJIOM K TOBEPXHOCTH BBOJA. OCHOBHBIM 3JIEMEH-
TOM HCKaTes ABJseTCs Mbe3onpeoOpa3oBaTelb B BUJIE AUCKA WU IPSIMOYTOJIbHOM
IJJACTUHBI TOJIIMHOM, PABHOW INOJIOBUHE JIJIMHBI BOJIHBI M3J1y4ae€MbIX YJIbTPa3BYy-

KOBBIX KOJICOAHUN.

E

Cuwxpo- e
HuIamoy m';m

Taydus
Heg

% ey [
Ftrremapl AL s
. = /

el

Pucynok 14 - YnpomienHnas 610k - cxema nedekrockona YK - 66 11

Ta6nuna 17 - OcHoBHBIC XapakTepucTukH nedekrockona JIVK - 66 T1[18]

XapakTepUCTUKHI JAVYK-6611
YacToTa ynapTpa3Byka, M3JIy4aeMOr0 HAKJIOHHBIM . .
1,8;2,5;5,0
uckareneMm, MI'n
MakcumaiibHasi YCJIOBHAsi YyBCTBUTEIBHOCTH IO 45
crangapTHoMy 06pasy Nel mpu f=40° u f=2.5 MI'nx
Jluem
Al 44.03.04.608 13 50
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JluTenbHOCTh pa3BEePTKH, MKC:

MUHUMAaJIbHAS 14+/-4
MaKCHMaJbHas 530
JluHamMuueckuil 1Mana3oH yCUJIUTENs (10 dKpaHy 10
TpyOKm), 1b
Ty6uHOMep [ToxBwxHEI cTPOO M-
yJIBC
Pexxum KOHTpOIIS OT MOBEPXHOCTH
JlononmHUTENbHbIE NHIUKATOPBI JlmHaMuk
IMiranue, B ~36/127/200; akkymysi-
TOP
Macca, kr 9 (¢ akKKyMYJIITOPOM)

I'mnpaBnuyecknid MeTo Tederuckanus. KoHTponupyeMoe u3aenue 3amoiiHs-
10T paboyel KUIKOCThIO WM BOJIOM, F€PMETU3UPYIOT, a 3aT€M C MOMOILBIO TU-
PaBIMYECKOTO HAcoca CO3AA0T B HEM M30BITOUHOE IaBJICHUE U BBIAEPKUBAIOT MO/
TUM JAaBJICHUEM HEKOTOPOE BpeMs. 3aTeM MPOU3BOJIAT BU3YAIbHBIH OCMOTP
HapyXHOU MmoBepxHOCcTU u3aenus. [IpusHakom aedexra sBISETCS MOSIBICHUE Ka-
IIEJIb JKUJIKOCTH WJIM OTIIOTEBAHUS HAPYKHOM IOBEPXHOCTH. TakoM METOX KOH-

-3
TPOJIA ITO3BOJIACT BBIABIIATE TCUU AMAMETPOM OKOJIO 10 mM.

3. DKOHOMUYECKUI pa3je

B BKP crpoekTupoBaH TEXHOJOTUYECKHIA MPOIIECC COOPKH M CBAPKHU dJIe-
MeHTa TpyOOInpoBo/ia, U3rOTOBIsIEMOro U3 ctanu Mapku Ct20 ¢ npUMEeHEHUEM aB-
TOMAaTHYECKON CBAPKHU B CPEAE 3aLIUTHBIX T'a30B.

ITo 6a30BOMy BapuaHTy paboTa BBINOJHSUIACHE PYYHOM TyrOBOM CBapKOM.
[IpoextrpyeMast TexHonorus mnpeamnonaraet 3ameHy PJ/IC Ha aBTOMaTHYECKYIO
CBApPKYy B CMECH I'a30B.

2.1 OnpenesieHne KAMUTAIO00PA3YIOIIIMX HHBECTUIINIA

2.1.1 OnpenesieHne TeXHOJIOTHYECKMX HOPM BPEMEHH Ha CBAPKY W3/1eJIUsl

OO11iee BpeMst Ha BBITIOJTHEHUE CBAPOYHON oriepatviu 7., 4., COCTOUT U3 He-

CKOJIbKMX KOMITOHEHTOB U OTIPeAesIeTcs Mo hopmyre:

TIHT-K = tOCH + tn3+ tB + t06c+ tHl (21)
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rae Ty — IWTYYHO-KAIBKYISLIMOHHOE BPEMSI Ha BBINOJHEHHUE CBAPOYHOU
orepanuu, 4.;

tocu — OCHOBHOE BpeMH, U.;

t;;; — IOATOTOBUTENBHO-3aKIIOYUTEIILHOE BpEMS, Y.

t, — BcmoMoraresnabHO€e Bpems, 4.;

t,6c — Bpems Ha OOCTyKUBaHHE pabodero Mecra, 4.;

t, — BpeMs mepepsIBOB HA OT/ABIX U JIMYHBIC HAIOOHOCTH, Y.

OcHoBHoOe BpeMsI (oe;, 9) — 9TO BpeMsl Ha HEMOCPECTBEHHOE BBITIOJIHEHUE

cBapouHoii oneparu. OHO onpeessieTcs mo Gopmyiie:

L
t — uis
wen = (2.2)

c8

rae Ly, — cymma qiuH Bcex mBOB, M XL, = 7.5 M;

V .z — CKOPOCTh CBapKH (IMMOEKTUPYEMbI BapHaHT), M/4, V, =26 M/u4;
V.; — CKOPOCTh cBapku (0a30BbIi BapuaHT), M/4, V, = 12,5 m/a
OmnpenenseM OCHOBHOE BpeMs 10 (opmyJie A 000UX BapUaHTOB

OrnpenernsieM OCHOBHOE BpeMsi 10 (hopmyJie [t 000MX BapHaHTOB

7,5
t =22 _-06 .
CAETY: ¥ (0a30BbIN BApUAHT)
7,5
Lo = -6 = 0,284 (npoextupyemsiii BapuanT)

[ToaroroBurenbHO-3aKIrOUNTENBHOE BpeMsl (t,;) BKIItOUaeT B ceOsl TaKue orie-
panyy Kak MOJy4eHUE POU3BOICTBEHHOIO 33aJaHUs1, MHCTPYKTAXK, IIOJyYEHUE U cAada
UHCTPYMEHTA, OCMOTP U MOATOTOBKA 000pyI0BaHus K padore u T.4. [Ipu ero onpenene-
HHUY OOILMIT HOPMATHB BPEMEHH 1, IEMTCS Ha KOJMYECTBO JIETANIel, BBIMYIICHHBIX B
cMeny. [Ipumem:

ts = 10% oT tyey

t . = 0,06 4. (6a30BbIif BApHaHT)

t; = 0,028 4. (MpOEeKTUPYEMBIi BapUAHT)

Jlucm
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BcenomoratensHoe Bpems (t,) BKiIro4aeT B ce0sl BpeMs Ha 3alpaBKy KacCeThl
C DIEKTPOAHOM NPOBOJOKOM 1,, OCMOTP M OYHMCTKY CBapMBAEMBLIX KPOMOK i,
OYMCTKY IIBOB OT IIJIaKa U OpwI3r t5,, KileiiMeHue MBOB t,, YCTAHOBKY M IIOBOPOT
U3JIETINS, €T0 3aKpEIICHUE 1),

tB = ta + th + 1:6p + tyCT + tKJ‘I (23)

IIpn monmyaBTOMaTHYECKOW M ABTOMATUYECKOM CBAPKE BO BCIIOMOTATENIBHOE
BpEMs BXOAUT BPEMSI Ha 3alpaBKy KacCEThI C 3JEKTPOJIHON IPOBOJOKU. DTO BpEMS
MO>KHO IIPUHATH PABHBIM

t,= 5 mMuu = 0,083 4.
BpeMsi 3a4nCTKM KPOMOK MM 1IBA 1y, BEIYUCIIAIOT 110 (hopMyIe:

tp = Lus (0,6 + 1,2~ (nc — 1)), (2.4)

I7€ N — KOJMYECTBO CIOEB IIPHU CBAPKE 32 HECKOJIBKO MTPOXOJIOB;

Lys — mmmHa mBa, M, L, =7,5M

PaccuutbiBaeM BpeMs 3a4MCTKM KPOMOK MJIM LIBa Mo (opMylie A 00oux
BAapUAHTOB

CBapka B 000uX BapuaHTax MPOU3BOIUTCS B 1 Ipoxo.

te = 7,5 (0,6) =4, 5 Mmun =0,075 4

Bpems Ha yctaHoBKy kieiima (t,) npunumarotr 0,03 mMuH. Ha 1 3HaK, t,; =
0,21 muH.

Bpewms Ha ycTaHOBKY, TOBOPOT U cHATHE M31enus (1,,,) 3aBUCHT OT €ro Mac-

Chl, JaHHBIE YKa3aHbl B Tabmue 18.

Tabnuua 18 — Hopma BpeMeHHU Ha yCTaHOBKY, TOBOPOT U CHSITUE U3IEIIHS

Bec uzgenus, kr

10
5 10 15 25 10 40 10 50 100

DneMeHThI paboT

Bpewmsi, Mun
BPYUYHYIO KpaHOM

Y CTaHOBUTH, TOBEPHYTh,
CHSTH COOPOYHYIO ETUHHILY
Y OTHECTH Ha MECTO CKJIaJu-

pOoBaHUs

1,30 3,00 4,30 6,00 5,20 6,30 8,40

Jlucm
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tyer = 0,14 u.

Takum 006pa3oM paccUUTbHIBaAEM 3HAUECHHE 1,

t,= 0,06 + 1,22 + 0,14 + 0,075 + 0,14 = 1,635 4.(mpoEKTUPYEMBIii
BapUaHT)

t,=0,028 + 1,22 + 0,14 + 0,075 + 0,14 = 1,603 4.(6a30BbIii BApHUAHT)

Bpems Ha oOciayxuBanue padodero mecta (t,5.) BKIIOYaeT B ceOs BpeMs Ha
YCTAaHOBKY pe€XHMa CBApKH, HaIaJKy aBTOMara, YOOpKy WHCTPyYMEHTa W T.1.,

IMPUHUMACM PABHBIM!

tse = (0,06...0,08) - toe (2.5)

PaccuutsiBaem Bpems Ha oOciyxuBanue padbouero mecta (1,4.) Mo popmyie

JJIs1 oboux BAPHAHTOB

tose= 0,07 - 0,6 = 0,042 u.
tosc=0,07 - 0,28 = 0,0196 u.

BpeMH ICPCPLIBOB HAa OTABIX W JIMYHBIC HaI[O6HOCTI/I 3aBHCHUT OT IIOJIOXKC-

HUS, B KOTOPOM CBApIIMK BHITIOJIHSET padboThl. [Ipu cBapke B y1T0O0HOM MOJIOKEHUU

t,= 0,07 - toe (2.6)

PaccuutsiBaem t, mo ¢popmyne 1 6a30BOro U MPOEKTUPYEMOTO BapUAHTOB

COOTBCTCTBCHHO

t,= 0,07 - 0.6 =0,042 4
t,= 0,07 - 0,28 =0,0196 u
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Takum o6pazom, pacueT o0mero BpeMeHu 7., Ha BBITIOJHEHUE CBAPOYHOU
oriepanuy 1Mo o00UM BapuaHTaM Pou3BOAUM 10 dhopmyre (2.7)

THpOI/I3B. p. - TIHT-K "N ) (27)

rae Ty - IITYYHO-KATBKYJSILIMOHHOE BPEMsI TEXHOJOTUUECKOM Ornepaliuu
- CBapKH, MUH./METAINTIOKOHCTPYKIIUIO;

N — rogoBast mporpamma, IiT.

PaccunThiBaeTCs KOMMYECTBO €AWHHI] OOOPYIOBAHUS IO OMEPAIUSM TeX-

npouecca, Cp:

Tk = 0,6+0,06+1,635+0,042+0,042=2,58 4. (6a30BbIi BapuaHT);
Tk = 0,28+0,028+1,603+0,0192+0,0192 =1,95 4. (mpoeKTHBIN BapUaHT).

OnpenensieM o00wy0 mpyooemMKocms 2000801 NPOU3BOOCMEEHHOU NPO-
epammol T ypouss np. CBAPHBIX KOHCTPYKIMHM IO OIEpanusaM TexIpoliecca 1o (Gopmy-

ne, rine N — romoBas mporpamma, wim., B Haiiem cirydae N = 2000 wm.

Trpouss. mp. = 2,58 - 2000 = 5160 4. (6a30BbIi BapUAHT);
Trponss. mp. = 1,95 - 2000 = 3900 4. (IpOEKTHBIN BapUAHT).

2.1.2 Pacuet xonuuecTBa 000PYI0BAHUS U €r0 3arpy3Ku

TpeOyemoe koMMYeCTBO OOOPYAOBAHMS PACCUUTHIBACTCSA MO JTAHHBIM TEX-
nporiecca.

PaccunthiBaeM KommdecTBO 000pya0OBaHus 1o omeparusaMm Texmpouecca Cp
no popmyze (2.8):

T
C = w100, (2.8)
T @ K

9 H
rne @, — NeUcTBUTENbHBIA (POHI BpeMeHH PabOThI OOOpPYIOBaHUS, udC.
(Dy=1914 uac.);

Ky — xosddunment BeimonHeHust HopM (K = 1,1... 1,2).
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Hampumep, no 0a30BOil TEXHOJOTMU HUCIOJIB3YIOTCS TPU YCTAHOBKU IS
ceapku. CorjacHo pacyeraM, IOPUMEHEHUE IPOTrPECCUBHON TEXHOJOTUU B
MPOEKTUPYEMOM BapUAHTE IMO3BOJISIET OTPAHUUYUTHCS HCMOJb30BAHUEM  OJHOMU
YCTAaHOBKH JJIsl aBTOMAaTHYECKOM CBAPKH B CPEE 3aIUTHOIO rasa.

[Tpunstoe koaumuecTBo 00opyaoBanus Cp onpenensercs myTéM OKpYTJICHUS
pacy€rHoro konuuectsa C, B CTOPOHY yBEJIMYEHHs [0 OIMKAMIIEro LEeJoro Yuc-
na. Cnenyet UMETh B BUAY, UTO JOIycKaeMas meperpyska pabounx MeCT He JTOJIK-

Ha npeBbIatTh 5 — 6%.

5160
=———=2,25; npumem Cy = 3 wt. (0a30BbIHA BapUaHT);
" 191412 P . ( pHAHT)
3900 o
A TYIVETE 1,7; npumem Cp = 2 mT. (IPOCKTUPYEMBIN BapHaHT).

[Tpunsitoe xommyecTBo obopynoBanus Cj; ompenensieM MyTéM OKPYIJIEHUS
pPacuy€THOr0 KOJIMYECTBA B CTOPOHY YBEIMYEHHs A0 OMMKAWIIETo LEJIOro 4ucia.
Crnenyer UMeTh B BHJy, UTO JOIyCKaemas Neperpyska padounx MecT He JOJKHA
npesbltath 5 — 6%. Takum 00pa3zom, 1o 6a30BON TEXHOJIOTUN MCIIONb3YIOTCS de-
TBIPE YCTAHOBKHM I CBapku. 110 HOBOM M3MEHEHHOW TEXHOJIOTMH JOCTATOYHO
JIBYX YCTAaHOBOK JJI1 aBTOMAaTHYECKOM CBAPKH B CPEE 3aIUTHOIO rasa.

Pacuér xoaddunnenrta 3arpysku o6opyaoBanus K3 mpou3BoauM no Gopmy-

ae (2.9):
K = (f—; , (2.9)
rae K3 — koaddunment 3arpy3ku 060py10BaHuS;
Cp — KOJIMUECTBO O0OPYAOBAHUS IO OTEPAITUSM TEXTIPOIECCa, IIIT.;
Cp — IpUHATOE KOJIMYECTBO 000PYAOBAHHUS, TIIT.
[Ipu sTOM cpemnmii Kod(pPUIUEHT 3arpy3Ku 000PYIOBAHUS JOJIKEH CTpe-

MHUTBLCSI K €IUHMUIIE.

225

K, = 0,75 (6a30BbIii BApUAHT);

K, = % =0,85 (MpoeKTUpyEMBIi BapUAHT).
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Koaddunment 3arpy3ku o6opyaoBaHusi paBeH 1, Tak kak o00py/i0BaHUE U

TE€XOCHACTKa HE MCIIOJIb3YETCsl Ha IPYTUX paboTax 3TOro MpeIpHsITHS.

000pynoBaHus ObLI, BO3MOXKHO, OJIMKE K CAMHUIIC.

Heo06xoaumo cTpeMHUThCs K TOMY, YTOOBI CpeIHHUI KOADPUIIUEHT 3arpy3Ku

2.1.3 PacueTr KanUuTAJLHBIX BJIOKECHUN

Jlnis mpoBeneHust pacuera 0ajJaHCOBOM CTOMMOCTH OOOpYyIOBaHUS HEOOXO-

JUMO 3HATh LIEHY NpUOOpPETeHHs] BRIOPAHHOTO B TEXHOJOTMU 000pyaoBaHud. s

9TOr0 MMpeACTABISICM UCXOAHBIC IAHHBIC B BUC Ta6JII/II_IBI 19.

Taomura 19 - UcxonHbie 1aHHbBIE

Ilena npuobperenus
Enunanist v >
[Toka3arenn bazoBblii Ba- | [Ipoektupyemblii Bapu-
U3MEpPEHUS
pUaHT aHT
1 2 3 4
['onoBast mpou3BOACTBEHHAS TIpOrpamMma It 2000 2000
BBINTyCKa
Caapounsiif momyasromar I1JII'O-510 i
cuctounrkoM nutanus BIAY 506, L, Py6./mr. 130361
Capounsrii aBTomat A-1406 ¢ ucTouHu-
koM nutanus BJ[Y-506 Py6./ur. i 459856
IToBopoTtHas komonHa KCA Py6./mr. 1598560
CBapOYHbI MAaHUITYJIITOP Py0./mr. 379000
Crans 20, 11, Py6./T. 47000 47000
Onexrponasl YOHU o4 mm, 1, ,, ,, Py6./kr 100
Capounas nposoiaoka Cs-08172C, ¢ 1,2 Py6./kr i 110
MM, I—IO.[J.M
Cwmecs rasos, 11;. Py6./n 10
Pacxop 3ammrHOrO rasa JI/MUH. - 13
Tapud na snexrposnepruto, L, , Pyi’;zBT_ 3,16 3,16
KOHCTpYKTHBHEIE M TEXHOJIOTUYECKHE Xa-
PaKTEepPUCTUKHU:
JllnHa cBapHOTrO 1IBa: M 7,5 7,5
Tommmaa MeTama; MM 6 6
CnoxxHOCTh paboThI Cpenneii Cpenneit CIIOXKHOCTH
CII0)KHOCTH
[Tonoxxenue msa HIKHEE HIDKHEE
Y cnoBus BEIOTHEHUS pabOTHI CTallMOHAPHbIE CTallMOHAPHbBIE
KBanudukamoHHbIi pa3psia 31eKTpo- pasp 4 5
CBapIIUKa
Tapudmnas craBka, T, Py6. 48 56
Macca KOHCTPYKLIUHU KT 265 265
Jlucm
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PaccunthiBaeM 0anaHCOBYIO CTOMMOCTh OOOpYIOBaHUS Ipu 0a30BOM
BAPUAHTE TEXHOJOTUU H3TOTOBJICHUS METAUIOKOHCTPYKIIMU U MPOEKTUPYEMOM

BapUaHTE TEXHOJOTHH 10 Gopmyre (2.10):

I<06j = I-Io6j ) (1 + KT3)! (210)

rae L, — 1ena npuobpereHus equHUIBI j-0ro 00opyaoBaHus, pyo.;
K;; — xo3dduument, y4uThBalOUUil TPaHCIIOPTHO-3aTOTOBUTEIbHBIC
pacxoibl, 3aTpaThl YCTPOMCTBO (hyHIAaMeHTa, MOHTax, Hamaaky (K., = 0,12)

ba3oBblli BapuaHT:

Ko = 130361 - (1 +0,12) = 146000 py6.

[IpoexTupyemblii BapuaHT:

Ko = 1758988 - (1 +0,12) =2437416 py6.

Omnpenensem mo opmyse (2.11) kanmuTaabHbIE BIOXKEHUS B 000pYAOBaHHE

JJIs BBIIIOJIHCHUSA T'O40BOTO o0BeMa pa60T I10 BapuaHTaM:

K06 =2 K06j 'C j ng, (211)

rae K, — 6anmancoBas cTouMOCTb j-0ro 060pyaoBaHus, pyo.;
C 1jj — IpHHATOE KOJIUYECTBO J-0ro 00OpyAOBaHUS, IIIT.,

K3 — ko3¢ durment 3arpysku j-oro odopyaosanus, Ks; = 1.

Ky = 146000 - 3 - 0,75 = 328500 py6. (0a30BBIi BapuaHT);
Ko = 2437416 2 - 0,85 = 4143607 pyO. (mpoeKTUPYEMBIil BApHAHT).

Paccuntannbie 1aHHbIe 3aHOCHM B Tabsmiy 20.

Jlucm
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Ta6nuna 20 — PacyeTsl KalmUTAJIBHBIX BJIOKEHUN 110 BApUAHTAM

Cratbu pacueToB ba3oBbili BapuaHT IIpoexTupyemsblit
BapUaHT

OnToBas 11eHa eMHUITBI 000Dy T0BAHHUS, 130361 2437416
pyo.
KomudecTBo enunuil 0600py10BaHus, IIIT. 3 2
banancoBas ctouMocTh 000pYI0BaHMS 146000 2729905
(cTouMOCTh TPUOOPETEHUS C pacXOdaMH
Ha MOHTaX U ITyCKO-HAJIaJJOYHbIE
paboThl), pyo.

CyMMapHbI€ KaluTaJbHbIC 328500 4143607

BJIOKCHHUA B TCXHOJIOIHYCCKOC

obopynoBaHue, pyo.

2.2 Onpenenenue ce0€CTOMMOCTH U3TOTOBIICHUS METAITIOKOHCTPYKIIHIMA

2.2.1 PacueT TEXHOJIOTUYECKOU CeOECTOMMOCTH METAINIOKOHCTPYKIIHMA

TexHnonornyeckas cedecTOUMOCTb (GOPMHUPYETCS U3 TMPSMBIX 3aTpar, CBS-

3aHHBIX C PaCXOJOBAaHHEM PECYPCOB MPH MPOBEICHUU CBAPOUYHBIX PabOT B IIEXe.

Pacuer MAaTCPpUAJIBHBIX 3aTpar

K MAaTCPUAJIBHBIM 3aTparaM OTHOCATCA 3aTpaTbl Ha CbIPbEC, MaTCpHAJIbl,

SQHCPIopeCypChbl HAa TCXHOJOTHUYCCKHC LI CJIN.

Marepuanbnbie 3aTpathl (M3, py6.) paccunTbiBatoTcs 1o popmye (2.15).

CrouMocTh KOHCTPYKIIMOHHOTO Matepuana (Cy )

3anaTBI Ha KOHCTpYKHI/IOHHBIfI MarTrepuall, KOTOPBLIM SABJIICTCA CTallb

0912C.

CK.M = mK X HK.M!

N3m.
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rae M, — Macca KOHCTPYKIIHH, T;
[y - IeHa OAHON TOHHBI KOHCTPYKIIMOHHOTO MaTepHana, pyo.
Cix = 0,265 - 47000 = 12455 pyO6.
CToMMOCTh KOHCTPYKIITMOHHOTO MaTepuayia cocTasiisieT 12455 py06. kak s
0a30BOro, TaK ¥ MPOECKTUPYEMOT'O BApUAHTOB.
Pacder 3arpar Ha anekTpoanyro mpoBosioky CB-081'2C mpoBoaum mo ¢op-
myie (2.12).
HcxonHble TaHHbBIE VISl pACYETOB:
Lus=7,5M=750cMm
Fuu =30 MM° = 0,30 e’
Vo = 750 - 0,30 = 225 v’
My =225-7,8=17551=1,755 kr
ITponssoaum pacuersl Ce,,, HA H3TOTOBJICHUE OJHOM METAJUIOKOHCTPYKIIUH

o ¢popmyie (2.12):

CCB.Hp = MHM ) \V ) ]:[ C.II. ) KTp! (2'12)

rae M,,, — Macca HalIaBJICHHOTO METalIa, K2;
v - K03 UITMEHT pa3OphI3ruBaHUs AIEKTPOAHOTO MeTallIa (CBapKa B cpesie
CO, xapaktepusyercs pa3OpbI3TUBAHUEM D3JIEKTPOAHOTO METalia, JUIsl TaHHOTO
Buaa ceapku = 1,15-1,20);
1], - onToBas 11eHa | KT CBapOYHON TIPOBOJIOKH, p)o.;
Ky — X03QQUIHMEHT, YYNTHIBAIONMI TPAHCIOPTHO-3arOTOBUTENIBLHBIE Pac-

XOJbl, €0 MOKHO NpUHATH B npenenax 1,05...1,08.

Cesnp = 1,75 1,2 - 110 - 1,05 = 242,55 py6.(6a30BbIii BapuaHT — CBapKa

PIIC)
Cesnp = 1,75 - 1,03 - 100 - 1,05 = 189,26 py6.(npoeKkTUpyeMBIii BapHaHT —

cBapka B 3ammTHOUN cMecn K-20).

Pacuer 3aTpaT Ha 3amUTHBINA ra3 MpoBoauM 10 dopmye (2.13).
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C()p = tocn : qu ’ kP ’ U32 () ° Km ) (213)

riae t,., — BpeMs CBapKH B pacyeTe Ha OJHO METAJIOU3/CIINEC, MUH. ;
0;. — pacxon ¢Jroca, 3alUTHOTO Ta3a, KT/ MUH; JI/MUH.;
k, — koapdurment pacxona diroca, raza; kp = 1,1;
y4 ’ ’
I ;.3») — 1l€HA ra3a 3a o1uH JIUTp, (iroca 3a 1 kr, pyo.;
- WIMEHT, VYUTHIBAIOIIAI TPAHCIIOPTHO-3arOTOBUTEIIHHBI -
Ky — 03 €HT, aro AHCIIOPTHO-3arOTOBUTE e pac
X0JIbl, €r0 MOXKHO MIPUHATH B Tipeaenax 1,05...1,08.

Hcxonarie naHHbIEe:

15

oo T 105 0,6u (6a30BbIii BAPHAHT)

7,5
ocn 26 = 0,284 (IpOEKTUPYEMBIil BApUAHT)

Pacxon 3amurHOTrO T1a3a ¢, = 11 3/™MuH, u 19,61/MuH

C,,=0,6-0,5-1,1-100-1,05= 35 py6. (6a30BbIii BapuaHT — 3AIIUTHBINA Ta3
COy)

C,=0,28-13-1,1-10- 1,05 = 42 py6. (IpOCKTUPYEMBIi BapUaHT — 3a-
muTHas cmech K-20).

Cratbst «TommuBo u sHeprust Ha TexHosoruueckue uenn» (C,,, pyo.) BKIIO-
YaeT 3aTpaThl HA BCE BUBI TOIJIMBA M SHEPTUU, KOTOPBIE PACXOIYIOTCS B IIPOLIECCE
IIPOU3BOJICTBA JAHHOM NMPOIYKUNHU (CUIIOBASI SHEPTHS).

Pacuer 3arpaT Ha 3JEKTPOIHEPIHIO HAa OINEpalui0 MPOBOAUM IO GopmyIie

(2.14):
3, =0y W -1y, (2.14)
rac o, — yI[CJII:HBIﬁ pacxoa SJICKTPOSHCPIUH HA ] KT HamIaBJICHHOIO METAaJl-

aa, kBm-u/ke,

W — pacxon 3nexTposnepruu, kBm-u;
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Il — uena 3a 1 kBt/4; 5 = 3,16 kB1/4.

JI71 yKpYITHEHHBIX paCYETOB BEJIMUMHY O, MOXKHO IIPUHUMATh PABHOM:
- IPU CBapKe Ha MEPEeMEHHOM TOKe, KBm u/ke 3..4;

- P MHOTOIMIOCTOBOM CBapKe Ha MOCTOSIHHOM TOKe, kBm-u/ke  6...8;
- IPU aBTOMATUYECKON CBapKe Ha MOCTOSIHHOM TOKe, kBm-u/ke  5...8;

- oz cioeM ¢atoca, kBm-u/ke 3.4,

3,=8,5-19,094 - 3,16 = 512,86 py0. (6a30BbIii BApUaHT);
3,=4,5-19,094 - 3,16 =271,52 py0. (mpoeKTUPyEMBIil BApHAHT);

Marepuainbhbie pacxoisl (M3) Ha OCHOBHbIE MaTE€pUabl HA OJHO H3JEIIHE
(MCKJIFO4aeM 3aTpaThl HA OCHOBHOM KOHCTPYKIIMOHHBIM MaTepuai) pacCUUTHIBAIOT-

cs o popmye (2.15):

M3 =Coy +Co + Cyp, (2.15)

rae: Co.M - CTOMMOCTh OCHOBHBIX MAaT€pHAJIOB B pacyeTe Ha OJTHO MeTaJ-
Jouszaenue, pyo.;

CaH - CTOUMOCTb 3JIEKTPOIHEPTUH TIPH BBHITOJIHEHUN TEXHOJIOTHUECKOH OITe-
paryu CBapKHu METaJLION3AeIus, pyo.

Cap. - CTOMMOCTh MPOYHUX KOMIIOHEHTOB B pacueTe Ha OJHO METaJIOM3e-
Jme.

[To 6a3oBOMY BapuaHTy:
M3 = 2425+ 35+512,86 = 790,36 pyo.
[To mpoekTUpyeMOMy BapHaHTY:

M3 = 189,2 +42+ 271,52 = 502,72 py6.

Pacyer 4uCIEHHOCTH MPOU3BOACTBEHHBIX pabounx. OmnpenenseM UYuCIIeH-
HOCTb MPOMU3BOACTBEHHBIX pabouux (COOPIIMKOB, CBAPIIUKOB). YHUCIEHHOCTh OC-

HOBHBIX pabouux Ypp onpenensercs s Kaxaou onepanuu mo Gopmyse (2.16):
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_ Tnpowuss.mp.
qop - q)ap -Kp ' (216)

1€ Thipouss. np - TPYAOEMKOCTb IPOM3BOICTBEHHOMN MPOTPAMMBI, 4ac.;
®,, - nefcTBUTENBHBIN (DOHI BpPEMEHH NPOHM3BOJCTBEHHOIO pPaboyero
(Do, = 1870 uac.);

K — xoaduniueHT BeinosiHeHUsT HOpM BbIpaboTku (1,1... 1,3).

5160
=——— =2 5 opumem Yyp = 3 yein. (0a30BbIil BapuaHT
» = 1870 11 p OP ( p )
3900 o
» = 187011 1,9 mpumem Y, = 2 yen. (IpOEKTUPYEMBII BAPHAHT)

Yucno paboynx OKpYIJIAeTCsa 10 IeJIOTO YKcia C YYETOM KOoJudecTBa 000-
pynoBanus. [lo 6a30Boil TexHOJOTMM pabOTAaeT TPU CBapIlMKa, MO0 HOBOW H3Me-

HEHHOM TEXHOJIOTUHU padoTaloT 2 CBapIlUKa.

[Ipy TOTOYHONM OpraHM3alMK IPOW3BOJCTBA YHCIO OCHOBHBIX pabO4YMX
OTIpeAeIAETCS TI0 YUCTY €AMHUI] 000PYAOBaHUS C YIETOM €ro 3arpy3KH, BO3MOXK-
HOTO COBMEIICHUS MPOPECCH M TUIAHUPYEMBIX HEBBIXOJOB [0 YBAKHTEIbHBIM
npuuuHaM. Vlcxoas U3 3Toro, onpeaenseM cyMMapHOE KOJUYECTBO OCHOBHBIX pa-
oounx Y,,.

Pacyer 3apaboTHOIN TUTATHl MPOW3BOJCTBEHHBIX PA0OYMX, OTUYHCICHUN Ha
COIMATTbHBIC HYKJIBI.

DTOT pasien mpeaycMaTpUBaeT pacueT OCHOBHON W JOMOJIHUTEIHHOU 3ap-
TUTaTHl TIPOM3BOACTBEHHBIX PAa00YMX, OTUYHUCIICHUN HA COIMAILHBIC HYXIBI (COIH-
aJIbHBIX B3HOCOB), T.€. HAJOTOBBIX BBITLIAT, BKIFOYAEMBIX B CEOCCTOMMOCTD.

Pacxonp! Ha omnaTy Tpyaa (3,,) paccuntsiBatorcs o Gopmyie (2.20).

OcHoOBHasl ¥ JOTIOJIHUTENbHAS 3apaboTHas TU1aTa TMPOU3BOIACTBEHHBIX pado-
4ux (3,,) ¢ OTUMCIEHHSAMHU Ha COLMAIBbHOE CTPAXOBAaHUE HA U3TOTOBIICHUE €IUHMU-

16l U37ENUS onpenesnsiercs mo dpopmyse (2.21).
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Tapudnas craBka 3aBHCHUT OT KBaJM(UKAIMKM CBapIiuka: 1., CBapIIMK TO-
JyaBTOMaTH4YeCKou cBapku - 98 pyb./gac, T, cBapiMka aBTOMaTHYECKON CBApKH

- 116 py6./4ac.

Paccunrannoe: T, = 8,45 u. = 155 mun. (6a30BbIH BapHaHT);

Tymre = 4,35 u. = 117 mun. (MpOSKTUPYEMBIM BapUAHT).

CymmapHas clenbHas paciieHKa Ha M3TOTOBJICHHE eAMHHIIBI m3nenus (P,,)

onpeaensiercs 1o popmyie (2.17):

P _ em L wm—x. (217)

rane 1., - TapudHas craBka, pyo./uac.,
Toumrx - TITYIHO-KATBKYJISIIMOHHOE BPEMSI BBIITOJIHCHUSI CBAPOUYHBIX padoOT B

pacdyeTe Ha OAHO METAJUIOM3ACIINC, MUH.

~ 98-155

co

= 253,1 py6. (6a30BbIil BapuaHT);

116-117

P = 226,2 py6. (MpOEKTUPYEMBIN BApUAHT).

co

JlomaTta 3a BpeJHbI€ YCIOBHS TPYyAa pacCUUTHIBAOTCS 1o popmyiie (2.18):

1= Ter * Typ (0,1...0,31)
P 100 - 60

, (2.18)

rae /{,, — JoI1aTa 3a BpeiHble yCI0BHA TPya, pyo.;

T,,, — TapudHas mecsuHas cTaBka, pyo. T, = 116 pyo0.;

T, — BpemMsa pabOTBl BO BPEOHBIX YCIOBHAX TpyJd, MUuH.

Ty, = Tyum« (0,1 ...0,31), mun.; xoadpdunnent B npeenax (0,10...0,31).

_ 98:155-0,2

op = = 0,51 pyo. (6 % :
Hep 100.60 py6. (6a30BbIN BapHUAHT)
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116-117-0.2 _
Heop = 100- 60

3,,=253,1-1,5-13+0,51 =494 py6. (6a3oBblii BApHAHT);

0,45 py6. (MpoeKTUPYEMBI BapHaHT);

3,,=226,2-1,5-1,3+0,45=441,5 py6. (IpoeKTUPYEMBII BAPHAHT).
PaccunThiBaeM MOTOJHUTEIBHYIO 3apaOOTHYIO TIJIaTy MPOU3BOJICTBEHHBIX
pabouux mpu 6a30BOM BapUaHTE TEXHOJIOTHUU U3TOTOBJICHHS METALTIOKOHCTPYKITHH

U TIPOCKTUPYEMOM BapHUaHTE TEXHOJOTHH 10 Gopmyre (2.19):

3]7() = K() : 3170 ‘ch, (219)

rnae 311, — BBIIIATHI, IPEIyCMOTPEHHBIE 3aKOHOIaTEIHCTBOM 32 HEMPOpado-
TaHHOE Ha MPOU3BOJICTBE BpeMs, p)o.;

311, — ocHoBHas 3apa00THas MJiaTa MPOU3BOACTBEHHBIX padouux, pyo.;

K, — ko3¢ dunmenT 1onoJHUTENbHOM 3apaboTHOM miathl. K, = 1,13;

K. — xo3dPuieHT, yYuThIBAIOIUNA OTYUCICHUS! HA COLIMAIbHBIE B3HOCHI.
K. .=13.

311,= 1,13 -494 - 1,3 = 725,7 py6. (6a30BbIi BapuaHT);
311,= 1,13 -441,5 - 1,3 = 648,5 py6. (IpoeKTUPYEMbIii BAPUAHT).

Pacxo/pl Ha 3apaboOTHYIO MJIATy OCHOBHBIX pabo4MX mpu 6a30BOM BapHaHTE

TE€XHOJIOTUM HW3TOTOBJICHUS METAJUIOKOHCTPYKIIMU M IMPOCKTUPYEMOM BapHaHTE

TEXHOJIOTHH, paccuuTaHHble 1o popmye (2.20), coCcTaBIsIOT:

3,y = 30 + 311, (2.20)

rae 311, — ocHOBHas 3apa0oTHas 1J1ata, pyo.;
311, — nonoHUTENBbHAS 3apaboTHAas T1aTa, pyo.
OcHoBHas ¥ JOMOJHUTENbHAS 3apa00THas IJIaTa MPOU3BOJICTBEHHBIX pabo-
9uX (3,,) C OTYUCICHUAMH HAa COLUAIILHOE CTPAXOBaHHUE ONPEACIIACTCS:
a) Opyu NPUMEHEHUHU ClIeJIbHOU oriaThl Tpyaa (2.21)
3,,=494 + 725,71 =1219,7 py6.(6a30Bblil BAPHAHT);
3,,= 4415 +648,5 =1090 py6. (mpOEKTHBII BapUaHT).
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HpI/IBe,Z[CM paCUYCTHBIC JaHHLIC TEXHOJOTHYSCKOU CEOCCTOMMOCTH CT Hn3ro-

TOBJICHUS TOJOBOTO 00BEeMa BbITycKa MeTaOoKOHCTpykmmid (N= 2000 mir.) B

Tabnuiy 21.

Ta6nuna 21— JlanHbie 1715 pacdyeTa TEXHOJOTHUYECKON CEOECTOMMOCTH M3TrOTOBJIE-
HUS TOJIOBOTO BBIMTYCKa METANTIOKOHCTPYKITHMA

Cratpu 3aTpar

ba3oBblii BapuaHT

[IpoekTupyemsiii Bapu-
aHT

3arpaThl Ha OCHOBHbIe Matepuaisl, C,,, , 1580720 1005440
pyoO.
3aTpaThl HAa TEXHOJOTMYECKYIO JIEKTpPO- 1025720 543040
sHepruto (Tormgo), C,,, pyo.

3arpaThl Ha 3apabOTHYIO IUIaTy C
OTYHCICHUSIMA Ha COLHMAIbHBIC HYXIbI 2439400 2180000
(conuanbHBIA B3HOC), 3y, PYO.

Texnonornyeckas ce0ECTOMMOCTD 5045840 3728480

roZi0BOro Beiycka, C, pyo.

2.2.2 Pacuer moJTHOH ce0€CTONMOCTH U3AEJIUA

[lepen pacueToM NoJIHON ce0ECTOMMOCTH M3TOTOBJICHUSI METAJUIOKOHCTPYK-

UK pacCHHUTBIBACTCA TCXHOJIOIMYCCKasdA, a 3aTcM IIPOHU3BOJACTBCHHAs cebecTou-

MOCTB U3IrOTOBJICHUA O,HHOﬁ MCTAJIJIOKOHCTPYKIIMH.

[TpousBoactBenHas cebectouMocThb (Cyzp, py6.) BKIIOYACT 3aTpaThl Ha IMPO-

U3BOJICTBO MPOIYKIINH, 00CTY>KUBAaHUE U YIIPABICHUE MPOU3BOACTBOM, pacueT Crp

npoBOAAT 1o opmyiie (2.27).

OO11enpon3BOJCTBEHHBIE PACXOABI P, onpeaensorcs no popmyine (2.25).

B crarbio «OO0Mmenpon3BoICTBEHHBIC pacxoasl» (Ppp, py6.) BKIHOYAIOTCS

pacxopl Ha:

— OIUIaTy TpyJa YIpPaBJICHYECKOTO U OOCITY>KMBAIOIIETO NIEpCOHAlIa 1I€XOB,

BCIIOMOTaTeNIbHBIX pabounX;
— aMopTHU3aluI0 000pyAOBaHMUS;
— PEMOHT OCHOBHBIX CpPE/ICTB;

— OXpaHy Tpy/a paOOTHHKOB,;
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— Cco/ep’KaHue M AKCIUTyaTaluio o0O0pYyJOBaHUs, CUTHAIU3AIMIO, OTOILIE-
HUE, OCBEIIIEHNE, BOJOCHA0XKEHHUE 1IEXOB U JIP.

3ampamul na amopmu3zayuto obopyoosanus. PaccuntbiBaeM 1o Qopmyse
(2.22) 3arpaThl Ha aMOPTU3aLUIO TpU 0A30BOM BapUAHTE TEXHOJOTUU HU3TOTOBIIE-
HUS METAJUIOKOHCTPYKUUU U MPOEKTUPYEMOM BapHAHTE TEXHOJIOTUH, TPUXOISIIH-

€Cs Ha OJJHO U3ACIINC:

Koﬁ'HA.nO.Tmm—K
4= K,
100- @, - K,

, (2.22)

rae K,; — 6aimancoBasi CTOMMOCTh €IMHUIIBI 000PYyI0BaHuUs, p)o.;
H, — HOpMa TOJOBBIX aMOPTH3AIMOHHBIX OTYUCICHUH, %0; MJIST MEXaHH-

3upoBaHHOM cBapku Hy = 14,7 %);

@ — neficTBUTENBbHBIN 2(D(HPEKTUBHBII rog0BOM (OHI BpeMeHH paboThl 000-
pynosanus, yac. @, = 1914 vac.;

Ty — TITYIHO-KATBKYJISIIIUOHHOE BPEMSI Ha BBITIOJTHEHHE CBAPOUYHOM Or1e-
pamuu, wac.,

Ko — ko3 durment 3arpy3ku obopynosanus, Ky = 0,9;

N, — KOTUYECTBO 00OPYIOBAHMUSI, LUM.

Kz — ko3 puiinenT, yauThIBAIOIIMI BbITIOJIHEHUE HOPpM BpeMenn, Kz = 1,1.

_ 146000-14,7-3-2,58
A 100-1914-11

-1= 79 py0. (6a30BbIil BApHaHT);

| 2437416-14,7-2-195
4 100-1914-11

-1 =663,7 py0. (IpoeKTUpyEeMbIii BApHAHT).

3arpaTbl Ha PEMOHT M TEXHUYECKOE OOCIy)XHBaHHE OOOpYyIOBaHUS

paccuutbiBaeM o gopmyie (2.23):

Kog A
C, =%, (2.23)
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rae K,; — KanuTanabHbIe BIOKEHHS B 000pYJ0BaHUE U TEXOCHACTKY, p)o.;

/[ npuHnMaetcs paBHbIM 3 %.

~328500-3 _

) 100 9855 py6./Ha MPOU3BOACTBEHHYIO TIporpamMmy win 4,9 pyo.

C

B pacuete Ha oHO MeTautousnenue (9855 py6./2000 mT.), - 6a30BBIi BapUaHT;

C, :%= 124308,2 py06./Ha TPOU3BOJACTBEHHYIO MPOTpaMMy HIIU

62,1 py0./Ha MetammokoHcTpyKuuio (124308,2 py6./2000 miT.), - NPOEKTUPYEMbIH

BApPHAHT.

PaCXOI[BI Ha COICPIKAHHUC ITPOU3BOACTBCHHBIX HOMGH_IGHI/Iﬁ (OTOHJIC-

HUE, OCBEIIICHHE) onpeestoTes dopmyiie (2.24):

. %P, -3, 2 24
= e (2.24)

rae 311, — ocHoBHas 3apaboTHAas TJIaTa MPOM3BOJICTBEHHBIX pabounx, pyo.;
%Prp — TpOIIEHT OOIIETTPOU3BOICTBEHHBIX PACXOJ0B Ha COJEp)KaHUE TMPO-

M3BOJICTBEHHBIX TTOMEIIEHUN U MPOYUX IIEXOBBIX pacxooB, %. Prp = 10.

" 2439400-10 _

P, = o 243940 pyO. (6a30BbIl BapHaHT);
P, = % = 218000 py6. (nmpoekThupyeMblii BApHaHT).

OO611enpon3BOICTBEHHBIE PACXOIbI ONpESAoTCs 1o Gopmyde (2.25):

P,=C,+C,+ P, | (2.25)

rae Cy — 3aTpaThl HA aMOPTU3AIMI0 000pyI0BaHus, PYO.;

C, - Ha PEMOHT U TEXHHUYECKOE 00CIy)KUBaHHE 000PyAOBaHuUs, PYO.;

P,.- pacxonsl Ha cojaep)kaHHe MPOU3BOJCTBEHHBIX MOMEIIECHUN (OTOILIe-
HHE, OCBEIICHUE).

Prp = 79 + 9855+ 120074 =130008 pyO. (0a30BbIii BapuaHT);
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Prp = 663,7 + 124308 + 105054 = 230025,7 py6. (mpoeKTUpyeMblii BapH-

aHT).
B crarpio «O01mexo3siicTBeHHbIe pacxoasl» (Pxos3, py0.) BKIIHOUaIOT-

Csl: pacxo/ibl Ha OIUIATy TPY/A, CBSI3aHHBIE C YIPABICHUEM MPEINPUATUS B LIETIOM,
KOMaHIUPOBOYHBIC; KaHIEIIPCKUE, TTOYTOBO-TeNerpadHbie U Tene(oHHbIE pacxo-
JIbI; aMOPTHU3AIUs; PacXOoJibl HA PEMOHT M O3KCIUIyaTallMi0 OCHOBHBIX CPEJCTB,
OTOIUICHHE, OCBEUICHHE, BOJOCHAOKEHUE 3aBOJIOYIIPABIICHUSA, HA OXpaHy, CUTHa-
JU3aIUI0, COAEpXaHHE JETKOBOTO aBTOTPAHCIIOPTA, OO0S3aTENIbHOE CTpaxOBaHHUE
pabOTHUKOB OT HECUACTHBIX CIy4aeB Ha MIPOU3BOJICTBE U Mpod3adoieBaHmii.

OTH pacxoJibl PACCUUTHIBAIOTCS B MPOIIEHTaX OT OCHOBHOW 3apaOOTHOM Tija-
ThI IPOU3BOJICTBEHHBIX pabounx 1o hopmyiie (2.26).

Pxog ITPAU U3roTOBJICHUHN MCTAJNIOKOHCTPYKIIMH:

%P, 31
P, = #, (2.26)
o3 = %?400 = 609850 pyO. (0a30BbIi1 BapuaHT);
o3 = % = 545000 py6. (mpoekTupyeMsblii Bapu-

aHT).
311 — ocHOBHas 3apaboTHAas IJIaTa MPOU3BOJICTBEHHBIX padounX, pyo.;
% Pxo3 — MpoOILIeHT 00IIeX03UCTBEHHBIX pacxoaoB, %. % Pxoz = 25.
[Ipon3BoACTBEHHAsT CE0ECTOMMOCTh T'OJIOBOTO BBITYCKAa METAUIOKOHCTPYK-
Uit Ipy 6a30BOM U IIPOEKTUPYEMOM BapHaHTax TeXHONOruH Cr, pacCUUTBIBACTCS

no popmyne (2.27):

CHP = CT + Pnp + Px03 (227)

rae C, — TEeXHOJOTUYeCcKasi CeOeCTOUMOCTh, p)o.;
P,, — 001m1enpon3BoICTBEHHBIE (LIEXOBBIE) PACXOIBL, p)O.;
P.,; — 0011eX0351CTBEHHBIC PACXOIBI, P)O.

Crp=3807180+130008+300180 =4237368 py6. (0a30BbIil BapuaHT);
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Crp =2599020+230025,7+262620 = 3091665,7 py0. (mpoeKkTUpyeMbIii Bapu-
aHT).

Pacuetr kommepueckux pacxozoB. B crareio «Kommepueckue pacxoasn» (P,
py0.) BKIIFOUAIOTCS PacXo/bl Ha MPOU3BOJCTBO UM MPUOOPETEHHUE Taphl, YIIaKOB-
Ky, MIOTPY3Ky MPOAYKIIMH U JOCTAaBKy €€ K CTaHIMHU, PEeKJIaMy, Y4acTHE B BBHICTaB-

KaxX. DTH pacXoJbl pacCUUThIBatOTCs o popmyrie (2.28):

_ %Py Cup

P=T (2.28)

rae %P, — mpoleHT KOMMEPUYECKUX PacXOJ0B OT MPOU3BOACTBEHHON cebe-

croumocty, %P, = 0,1-0,5%.

p - 01:4237368 =4237,4 py6. (0a30BbIil BAPUAHT);

) 100
P, = 0’1'3233665’7 =3091,6 py6. (mpoeKTUpyeMBbIii BApUAHT).

[lonnas cebecToMMOCTh TOAOBOTO O0OBbEMa BBIYCKa METaNIOKOH-
crpykiwmii (Cy) BKIFOUaeT 3aTparhl Ha mpoun3BoacTBO (Crp) U KOMMEpYECKHE pac-

xonel (P, ) u paccuntsiBaetcs mo opmyie (2.29):

Cn= Cpp + Py, (2.29)
rae P, — kommepueckue pacxoibl, pyo.

Cr =5899630 +4237,4 = 5903867,4 py6. (6a30BbIii BApHaHT);
Cpp = 4491480 +3091,6 = 4494571,6 py06. (mpoeKTUpyEeMBbIii BAPUAHT).

PesynbTaThl pacueToB 3aHOCUM B TabiuIly 22.

Tabnuna 22 — KanbKyJsius MojaHoN ce0eCTOMMOCTH I'0I0BOT0 BBITTYCKAa M3TOTaBIIN-
BAa€MBIX METAJIOKOHCTPYKIIMI 110 CPABHUBAEMBIM BapHUaHTaM

3Hauenue, pyo.
HaumeHoBaHHe cTaTeH KaJIBKY/ISITUN basoserii Bapuant | IIpoekrupye- Otknonerns,
MBI BAPUAHT pyo.
OOBeM roJoBOTo BBITyCKa MPOAYKIIUH, 2000 2000
N, mrT.
1. MarepuanbHble 3aTparbl, M3: 1580720 1005440 575280
Jlucm
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2.3apaboTHas 11aTa Iporu3BOACTBEHHBIX 259400
pabounx ¢ OTYMCICHUAMH HA COLUANb- 2439400 2180000
HBIE HYKIBL, 3pp
3. Texuomoruueckas cebecroumocts CT, 5045840 3728480 1317360
pyo.
4.0011enpon3BOACTBEHHBIE PACXO/IbI, 243940 218000 25940
Prp
5. O01mexo3sUCTBEHHBIE PacXObl, Pxos3 609850 545000 64850
6.ITpon3BoicTBEHHAsE CEOECTOMMOCTD, 5899630 4491480 1408150
Cnp
7. Kommepueckue pacxonsl, Py, 42374 3091,6 1145,8
8. ITonnas cebecronmoctsb, Cjy 5903867,4 4494571.,6 1409295,8

2.3 PacyeT 0CHOBHBIX OKa3aTesieil CPABHUTENbHON 3(P(PEeKTUHBHOCTH

Pacuer oCHOBHBIX MOKa3aTeseil cpaBHUTENbHON 3((HEKTUBHOCTH MPOBOAUM
no BapuaHTy b, kak ciydail MpOeKTUPOBAHUS KOHCTPYKTOPCKO-TEXHOJIOTMUECKUX
YCOBEPIICHCTBOBAaHUH, 00€CTIEYNBAIOIINX BBIIIOJIHEHNE CBAPOUHBIX paboT ISl Me-
TaJUIOKOHCTPYKIMH, UCIOJIb3yeMbIX B KaueCTBE TOBAPHOM MPOIYKIHUH, T.€. - pea-
JIM3yEMOM HA CTOPOHY.

['omoBoii BeITycK mpoayKnuu (KpecTooOpa3HbIN 3JIEMEHT KOJUIEKTOpa) CO-
craBigeT 2000 .

l'omoBast sxoHOMUS ( -) WM TpEeBBINIEHUE (+) MO TEXHOJIOTHYECKON cebe-

croumoctu, AC paccuuTbiBaeTcs no popmyse:

AC = (CTI - CTz) N, (230)

rae C,y, Cp, - TEXHONIOTHYECKasE CEOECTOUMOCTh TOJOBOTO 00BEMa BBIMTyCKa
JieTajy Mo CpaBHUBaeMbIM BapuaHTaM (1 - 6a30BbIM BapuaHT; 2 - MPOSKTUPYEMbIH
BapHaHr), pyo.;

N - rogoBoii 00beM BBIITYCKAa METAJIIIOU3ACIINMN, TIIT.

B nmanHOM pacuere 20008as 3KOHOMUSL O MEXHON02UUeCKOU cebecmoumo-

cmu COCTAaBHUT B COOTBETCTBUU ¢ hopmyroit (2.30):
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AC =5045840-3728480 = 1317360 pyO©.

Texnomornyeckas ce6€CTOMMOCTh B IPOSKTUPYEMOM BapUaHTE MPEBHIIIACT
TEXHOJIOTHUECKYI0 Ce0eCTOMMOCTh B 0a30BOM BapHaHTE 3a CUET PacxoJ0B Ha
BCIIOMOTATeIbHBIC MaTepUalbl (CBApOYHAs MPOBOJIOKA, T'a3)

Pacyet npuOputn OT peanuzaiuu roJloBoro oobemMa MeTaIon3AeNuil mo Oa-
30BOMy W TPOEKTHpyeMoMmy BapuanTaMm, I, py0. paccuuThiBaem 1o Qopmyiie
(2.33).

Chavayia pacCUMTBhIBa€M OTIYCKHYIO 1IeHy MeTauiokoHcTpykiuu (L, py6.)
o ¢opmyre (2.31) mo 6a3oBoMy U IpoeKTHpyeMoMy BapuaHTam. CpegHeorpacie-
BOI KOX(UIMEHT peHTabenIbHOCTH MPOLYKIUH, K|, , onpeaesaomuil CpeaHeoT-
pacieBy0 HOPMY JOXOJHOCTH MPOIYKIIMU U YIUTHIBAIOIINA H3MEHEHHE KadecTBa
MeTauion3ienuss (HalIeKHOCTh, JIOJITOBEYHOCTh) B OKCIUTyaTallMM MPUHUMAaEM

PaBHBIM COOTBETCTBEHHO B 0a30BOM BapuaHTe - 1,3; B mpoekTupyemom - 1,5.

=C*K, , (2.31)

rae C, - moyiHas ce0eCTOMMOCTh METAIIION3Iens, pyO./IIT.;

K, - cpenneorpacneBoil kod)(GUIMEHT PEHTAOEIBHOCTH MPOYKIIUH.

Il = 2951,9 - 1,3 = 3837,47 pys6.
I, = 2247,28 - 1,5= 3370,9287 py6.
PaccuutrsiBaem BBIPYYKY OT pC€ain3alilii TIOA0BOI'O O6’[)CM3. METAJIJIOU31C-

muit (B) mo dopmyie (2.32) o 6a30BoMy U MIPOEKTUPYEMOMY BapUaHTaM:

B=I[*N (2.32)
B, =3837,47 - 2000 = 7674940 py®.
B,= 3370,92 - 2000 = 6741840 py6.

Jlucm
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CoOTBETCTBEHHO, MPHUOBLIL OT pealu3aluu roJOBOro oObeMa METaIon3-
Jenui B COOTBETCTBUU ¢ (hopmyioit (2.33) mo 6a30BOMy U IPOEKTUPYEMOMY BapH-
aHTaM Oy/IeT paBHA pa3HHIIE MEX]y BHIPYUKOH U MOJHOM ce0eCTOMMOCTBIO IPOU3-

BOJICTBEHHOM IIpOTrpaMMBI BBIITYCKA METAJION3ICIINM

M=B-C, (2.33)

IT; =7674940 — 5903867,4= 1771072,6 py0.
I, = 6741840 -4494571,6 = 2247268,4 py0.

N3menenue (mpupoct, ymeHslieHue) npuodsuin All B mpoekTupyeMom Bapu-

aHTE B COMOCTABIIEHNH C 0a30BBIM paccuuThiBaeTcs o hopmyne (2.34):

AIl = Hg - Hl, (234)

rae I1;, Il, — npuObUIb COOTBETCTBEHHO B 0a30BOM M MPOEKTHUPYEMOM Ba-
pHUaHTax.

Al =2247268,4 -1771072,6 = 476195,8 py6.

Omnpenenenre TOUku 6€3yOBITOUHOCTH (KPUTUIECKOTO 00BEMa BBITyCKa Me-
TaJUIOKOHCTPYKIUH, N,) mpoBoaum no ¢opmyine (2.35) mo 6a30BOMy U IIPOEKTH-

pyeMOMY BapuaHTaM:

oo (2.35)

N, = ,
H - Cnep.

rae Ny, - KpuTHdeckuil 0OBEM BBIIyCKa MPOJYKIUH, METAIIOM3IEIUN B
pacdeTe Ha rof;

Crocr. - TIOCTOSTHHBIC 3aTpaThl (MOJTHAsI CEOECTOMMOCTh TOJOBOM MPOU3BO/I-
CTBEHHOH IporpamMMbl BbITycka MeTauionsaenui, C,, 3a BBIYCTOM TEXHOJIOTHYEC-
CKO# ce0EeCTOMMOCTH B pacueTe Ha roJIOBYIO MporpamMmy Beinycka, C,);

L1 - oTmryckHast IeHa METATIOKOHCTPYKIIUU, PYO./n3nenue;

A1144.03.04.608 13

U3m. {Jlucm Ne dokym. lNoodnucsk |Jama

Jlucm

73




Cnep. - INEPEMECHHLBIC 3aTpPaThbl, BKIIOYAIOIINEC TCXHOJIIOTHYCCKYIO cebecTou-

MOCTb €TMHHIIBI U3NIETHS, pyO./u3aenme.

5903867,4 — 5045840
o = =652 .
i 3837,47 —2522,9

_ 4494571,6 — 3728480 _ 508 .

2 3370,7 —1864,2

Pacuer penrabenbHOCcTH npoayKiuu, R, mpoBoaum no gopmyie (2.36):

R =L« 100 (2.36)
Cn
R = 177110726 160=30 %
5903867,4
R = 22472684 4y — 50 %
4494571,6

Pacuer npousBoauTenbHOCTH TpyAa (BeIpaboTKa B pacdyere Ha | mMpou3Boa-
CTBEHHOro pabodyero (B 0a30BBIX LIeHaX), ThIC. pyO./den.), Il;, mpousBoguM 1o

dbopmyiie (2.37) COOTBETCTBEHHO MO 0a30BOMY M MPOCKTUPYEMOMY BapHUaHTaM:

B
Hmp = q—op (237)

rae B - Belpyuka oT peasinzaniud TOA0BOr0 00bemMa METaUIOU3IeNui, pyo.;

qop — YUHUCJICHHOCTDb IMPONU3BOACTBCHHLIX pa60‘II/IX, qcClIl.

Pacuer cpoka okymaeMocTu KanuTaabHbIX BiIoKeHH K, T

7, = 76L3940 = 2558313 py06./gen. = 2558,3 thic. pyO./uemn.

mpl

a, ., = 674—2840 = 3370920 py0./gen. = 3370,9 ThIc. pyO./uen.

mp?2
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Pacuer cpoka OKynmaeMOCTH KanmUTaJbHBIX BIIOKEHUH, T, MPOU3BOJUM IO

dbopmyne ( 2.38): 476195,8

r =AK (2.38)

rae AK, — nononHuTeNnbHbIE KalluTaabHbIe BIOXKEHUS, pyO.;
AIl - n3meHenue (IPUPOCT, YMEHBIIIEHHUE) MPUOBUIN B MPOEKTUPYEMOM Ba-

pHaHTE B COTIOCTABIIEHUH C 0A30BbIM, PYO.

_ 4143607
o= m =8 zer
[Tocne mpoBeaeHNsI SKOHOMUYECKUX PACU€TOB HEOOXOAMMO CTPYIIUPOBATH
Pe3yIbTUPYIOLINE MOKA3aTeIN YKOHOMHYECKOU 3(h(EKTUBHOCTU B BHUJIE TAOIHUIIBI
23, KOTOpasi MOXKET OBbITh MPEJCTABICHA B KaUYECTBE WILTIOCTPATUBHOIO MaTepHaia

nipu 3amute BKP.

Tabmuia 23 — TeXHUK0-9KOHOMUYECKHE TTOKA3aTeNI MPOCKTA

Ne En. usz- 3HaveHue nokazaresuei N3menenue
I IToxazarenu Mmepe- | basoBblii Bapu- | IIpoextupyemslil | IoKasarenei
HUS aHT BapUaHT (+,-)
1 ["omoBoi#t BBITyCK MPOIYK- . 2000 2000
mun, N

2 Bripyuka ot peanuzanuu

T'0JIOBOTO BBITTYCKA MTPOTYK- pyo. 7674940 6741840 -

tw, B 933100
3 | Kanuraneusie Bnoxenus, K | pyo. 328500 4143607 +3815107
4 | TexHomoruveckas ce0ecTo- pyo. 5045840 3728480 -1317360
UMOCTb METaJJIOU3/AEIus,
G,
5 | Iomnas cebecTOMMOCTH TO- 5903867,4 4494571,6 -1409295,8
JIOBOTO 00BEMa BHITTyCKa pyo.
Metautonsaenni, Cy

6 [TpubObLTE OT peanu3anuu

roZI0BOr0 00beMa BBIITYCKa, pyo. 1771072,6 2247268,4 476195,8

I1
7 YucneHHOCTh IPOU3BOI-
Yel. 3 2 -1
CTBEHHBIX pabounx, Y
Jlucm
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8 [Tpon3BoAUTENHHOCTH (BHI-

paboTka B pacuete Ha | TBIC.pPY 2558,3 3370,9 812,6

MPOM3BOJICTBEHHOTO pabo- | 0./den.

4ero, B 0a30BBIX I[EHAX),
Iy

9 PenTabenbHOCTD IPOYK-

% 30 50 20
nuu, R

10 | Cpoxk OKymaeMoCTH TOTOJ-
HUTEJIBHBIX KaMTATbHBIX Jer 8
BioxeHUH (Toy)

11 Touka 6e3yOBITOUHOCTH
(kpuTHYECKU 00HEM BBI- IIT. 652 508 -144
MyCKa METAJUIOU3CIINA)

BriBoa: IlpennoxkeHHBI B MPOEKTE TEXHOJIOTHYECKHM CIOCOO CBAapKU Me-
Tajonsaenus 3pPexTuBeH, Mpexae BCero, B chepe dKCIIyaTaluy 3a CYET MOBbI-
LIEHUS TOJITOBEYHOCTH CBAPHBIX COCAMHEHUN KOHCTPYKIIMHM METATUIONU3AEIINS.

B cdepe npousBoacTBa u3nenusi 3KOHOMHUS 10 c€0ECTOMMOCTH OOecreyeHa
JIMILB 3a CUET COKpAILEHUs JOJIU OOUIENPON3BOACTBEHHBIX U O0IIEX035ICTBEHHBIX
pacxo/ioB B yJEJIbHON ce0ECTOMMOCTH METaJIOU3/IENNs, TOCKOJIbKY 3TH 3aTPAaThI,
OCTaBasChb HEM3MEHHBIMU B LIE€JIOM IO NPEANPUITHIO, CIIUCBIBAIOTCS Ha ce0eCTOM-
MOCTb M3JEIMNA IPONOPLUUOHAIBHO 3apabOTHON IuIaTe MPOM3BOACTBEHHBIX pado-
YUX, YACICHHOCTh KOTOPBIX B IPOCKTUPYEMOM BAPHUAHTE COKPATHIIACH HA OJHOTO

YCJIOBCKA.

4 MeTroau4ecKkuii pa3ae

B TexHONMOrM4ecKol 4acTH TUIUIOMHOTO MPOEKTa pa3paboTaHa TEXHOJIOTHUS
cOOpKH U CBapKH KOJJIEKTOpa TpyOompoBoa. B mporecce pa3paboTku mpeioxe-
HO 3aMEHHUTH TOJyaBTOMATHYECKYIO CBAPKy Ha aBTOMAaTHU3UPOBAHHYIO B Cpefe 3a-
IIUTHBIX Ta30B. B TexHOJIOrHYecKOoM pasjiesie mpejioKeHa 3aMeHa 000py/1I0BaHUS
Ha COBPEMEHHOE, T.C. MPEMJIOKEHO HCIOJIb30BAHUE CBAPOUYHBIX ABTOMATOB JIJIS
MIPOM3BOJICTBA KOJUIEKTOpa TPYyOOIpOBOJa. DTO B CBOIO OYepedb IMPEAIoyaract
MOJATOTOBKY PabOUYnX, KOTOPHIE MOTYT OCYIIECTBIIATH JKCIUTyaTalluio, HaIaJKy,
00CITyKMBAaHUE W PEMOHT TaKOTO 000PYI0BaHHUSI.

K cOGopke-cBapke 1o MpoeKTUPyEeMOi TEXHOJIOTHUH JAO0IMyCKAIOTCs pabodne 1o

npodeccun «CBapuuK-onepaTop MOJHOCTHI0O MEXaHU3UPOBAHHOM, aBTOMATHU3UPO-
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BaHHOW U POOOTU3MPOBAHHOM CBapKW» HE HUXe 3-T0 ypoBHs. B 6a30Bo# TexHOIIO-
UM padOThl BBIMOJHAIUCH pabounMu 1o npodeccun «CBapIIMK YaCTHYHO MeXa-
HU3UPOBAHHOM CBapKW IJIaBIIEHHEM) HE HUXKE 2 YpOBHsA. B CBs3M ¢ 3TUM Lieneco-
00pa3Ho pazpaboTaTh MporpaMMmy MOBBIIMICHUS KBaduduUKanuu padbouux mpodec-
cun «CBapmMK 4YaCTMYHO MEXAaHHU3HPOBAHHOW CBApKH IUIABICHUEM» U MPOBECTU
NEePernoJroTOBKY B paMKax JaHHOTO MPOMBIIIEHHOTO PEANPHUSITHS.

[lenpr0 METOMMYECKOW YaCcTH JWIUIOMHOTO IPOEKTa SIBISIETCS pa3padoTKa
y4eOHO-TIPOrpaMMHOM JOKYMEHTAIMH JJis TOArOTOBKH pabOo4HUX CBapOYHOTO Mpo-
U3BOJICTBA, C YYACTUEM KOTOPBIX BO3MOKHA peaju3alius CIPOCKTUPOBAHHON B JH-

IIJIOMHOM IIPOCKTC TCXHOJIOTMU B YCJIOBUAX ITPOMBIIIJICHHOI'O IIPCATIPUATHSA.

4.1 CpaBuutenbHbiii aHanu3 [IpodeccrnoHanbHBIX CTaHIAPTOB

B nanHOM ciyuyae paccMOTpHM clieyoline npoQeccuoHaIbHble CTaHIapThI:
1. Ilpodeccuonanpusiii crangapt Ilpuka3 Muntpyna Poccun ot 28.11.2013
Ne 7011 (pen. ot 10.01.2017) O6 yTBepx)aeHnn MpohecCHOHATHHOTO CTaH-
napta "CBapuiuk».
B cootBerctBuu ¢ nynkrom 22 IlpaBun pa3paOoTKH, YTBEPKACHUS M IPHUMEHE-
HUS NpoecCHOHANbHBIX CTaHAApPTOB, YTBEPKACHHBIX MOcTaHOBIeHHEM [IpaBuTenbcTBa
Poccuiickoit @eneparuu ot 22 suBaps 2013 1. Ne 23 (Cobpanue 3akoHogaTenbcTBa Poc-
cuiickoit ®enepaunu, 2013, Ne 4, c1. 293) «CBapmiuk 4aCTHYHO MEXaHU3WPOBAHHOU
CBapKH IJIABJICHUEM)», TaK Kak B 0a30BOM TEXHOJOTHMH CBAPOYHBIE PAOOTHI OCYIIECTB-
JSAI0TCS ¢ IPUMEHEHUEM YaCTUYHO MEXAHU3UPOBAHHOW CBAPKH B CPEJIE 3ALUTHBIX I'a30B.
OcHOBHast 1enb BHUJAa TPOPECCHOHATHHON JeATeNbHOCTU: W3roToBieHUEe, pEeKOoH-
CTPYKLIMsI, MOHTaX, PEMOHT M CTPOUTEJIBCTBO KOHCTPYKLUH Pa3IMYHOTO HA3HAYEHUS C
NPUMEHEHHEM PYYHOH M YaCTUYHO MEXaHU3UPOBAHHON CBApKHU (HAIIaBKH)
2. Tlpodeccronanbubiii crangapt «CBapHIMK-ONEpaTOp MOTHOCTHIO MEXaHU-
3UpOBAaHHOM, ABTOMATHU3UPOBAHHON U POOOTH3MPOBAHHOM CBApKW» (KOJ
40.109, per.Ne 664, IIpuka3z Muntpyna Poccun Ne916n ot 01.12.2015 r.,
3apeructpupoBan Muntoctom Poccum 31.12.2015 r., per.Ne 40426). Oc-
HOBHasi JEITEeNbHOCTh: IIpoM3BOACTBO (M3rOTOBIIEHHE, PEKOHCTPYKLMS,
MOHTa)K U PEMOHT) CBapHbBIX KOHCTPYKIUH, MPOAYKIIUUA U U3JIEINI C MpH-

MCHCHUEM I10JTHOCTBHIO MCX@,HI/I3I/IDOBaHHOI\;I, ABTOMATHYCCKON U DO6OTI/I-
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3UpPOBAaHHON CBApKU

B tabnune 21 npuBenens Beimucku u3 llpodeccrnonansnoro crangapra, xapak-

Tepu3ylolre TpyaoBble QyHKUKUU padoueld mpodeccuii: «CBapHIMK YaCTUYHO MEXaHH-

3UPOBAaHHOM CBapKM IUIaBIeHHEM» M «CBapUIMK-OMEepaTOp MOJHOCTBIO MEXaHU3HUpPO-

BaHHOM, aBTOMaTH3UPOBAHHOU U pOOOTU3HMPOBAHHON CBApKI».

Tabnuna 21 - @yHKIMOHAIBHBIE XapaKTepUCTUKU padoueit mpodeccun «CBapuinK
YaCTUYHO MEXaHU3UPOBAHHOM CBapKHU IJIaBICHUEM» 2-0T0 YpOBHA U «CBapILUK-
OIepaTop MOJHOCTHIO MEXaHU3UPOBAHHOM, aBTOMAaTU3UPOBAHHOM U POOOTU3HPO-
BaHHOH CBapKu» 3-ero ypoBHsI

XapaKTepI/ICTI/IKI/I CBapHII/IK YaCTU4YHO MexaHHSHpOBaHHOﬁ CBAapKu «CBapHII/IK-Ol'IepaTop IIOJTHOCTBIO
IJIaBJICHUEM MexaHI/I3I/Ip0BaHHOI71, aBTOMAaTHU3U-
pOBaHHOW W POOOTH3MPOBAHHOW
CBApKN»
1 2 3
Tpynosast GpyHkums YacTUuHO MeEXaHU3MpOBaHHAs CBapka | BeimosHeHue MOJHOCTBIO

(HarIaBKa) TUIABJICHUEM CIIOKHBIX U OT-
BETCTBEHHBIX KOHCTpPYKUIMU (000pymo-
BaHUS, W3JACNUH, Y3JI0B, TPYOOIPOBO-
JIOB, JeTaJieil) U3 pa3IM4HBIX MaTepua-
JOB (CTayiei, 4yryHa, IIBETHBIX METal-
JIOB ¥ CILIABOB), IIPETHA3HAYCHHBIX JUIS
pa6OTBI moa AaBJICHHMEM, IIOA CTaTHU4C-
CKUMHU, JTUHAMHUYCCKUMHU U BI/I6paI_[I/IOH-
HBIMU Harpy3kKamu.

MEXaHU3UPOBAHHOM, aBTOMa-
TUYECKON U poOOTU3MPOBAH-
HOM CBapKH IUIaBJICHUEM Ma-
TEpUAJIOB C HACTPOUKOW U
peryaupoBKoii  00opyaoBa-
HUSL.

TpynoBbie aeicTBUA

TpynoBele nEUCTBUSA, MPELyCMOTPEH-
Hble TpyZOBOW (yHKIMEH 1O Komy
A/05.2 Hacrosmiero nmpogecCHoHAIbHO-
ro CTaHaapTa:

-IIpoBepka pabOTOCTIOCOOHOCTH M HC-
MIPaBHOCTU CBapOYHOI0 00OPYIAOBAHUS
JUIST  YaCTMYHO  MEXaHW3UPOBAHHOM
cBapku  (HArIaBKW)  TUIABJICHHUEM,
HACTpOilka CBapOYHOTO 00OPYAOBAHUS
JUISET  YaCTMYHO  MEXaHW3UPOBAaHHOM
CBapKH (HAIUIaBKH) IJIABJICHUEM C yde-
TOM €ro CIeNHaTu3UPOBAHHBIX (YHK-
UK (BO3MOXKHOCTEH ).

-BrinosniHeHne YacTUYHO MEXaHU3HUPO-
BAaHHOW CBapKu (HAIUIaBKHU) IJIABJIECHU-
€M CJIOXHBIX W OTBETCTBEHHBIX KOH-
CTPYKUUH C MPUMEHEHHUEM CIIelHaIH-
3UPOBAHHBIX (PYHKINN (BO3MOXKHOCTEH)
CBapOYHOT0 00OPYIOBaHHS.

-KoHTpons ¢ mnpuMeHEeHHEM H3MEpHU-
TETHHOTO0 MHCTPYMEHTA CBAPEHHBIX Ya-
CTUYHO MEXaHM3UPOBAHHON CBapKOu
(HarUIaBKOM) CIIOKHBIX U OTBETCTBCH-
HBIX KOHCTPYKLIIMA Ha COOTBETCTBHE

BrinosiHeHUE TPYIOBBIX AEH-
CTBUM,  MPETyCMOTPEHHBIX
TpynoBoit pyakuueit A/ 01.3:
-BeIlloONTHEHHE  TTOJTHOCTBIO
MEXaHU3UPOBAHHON W aBTO-
MaTHYE€CKOM CBapKH IUIaBJe-
HUEM METAJUIMYECKUX Mare-
pHUaIoBy.

-Beimonnenue HAaCTPOWKHU
o0opymoBaHusl Ui TIOJHO-
CThI0O MEXaHU3UPOBAHHOW U
aBTOMAaTUYECKOU CBapKu
MJIaBJICHUEM.

-BeiGop u perymupoBka pe-
)KUMOB TOJHOCThIO MEXaHU-
3UPOBAaHHOM M aBTOMaTHYe-
CKOM CBapKH IUIaBJICHUEM
-BeIlloTHEHHE  TTOJHOCTBIO
MEXaHU3UPOBAHHON WJIA aB-
TOMAaTUYECKON CBApPKU ILIAB-
JICHUEM C pEeryJupOBKOM Ia-
paMeTpoB CBapoO4YHOro 000-
pyZAOBaHUS B MpOLECCe CBap-
KH.
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FeOMETPUUECKUX pa3MepoB TpeOoBaHU- | -[IpoBeneHne HHCTpyKTaxka

M KOHCTPYKTOPCKOH ¥ TPOM3BOJ- | CHEIMAIMCTOB, pabOTarOIINX

CTBEHHO-TEXHOJIOTHUECKOMN JI0- | HA HaJa)kKUBAaE€MbIX YCTAaHOB-

KyMEHTAIIUH 110 CBapKe. Kax.

-Ucnpasnenue ned)eKTOB YaCTUYHO Me-

XaHU3UPOBAHHOW CBApKOM (HAIJIaBKOM).

Heobxoxumsre -Onpenensirsb HapyUICHUS
YMCHHA -Bnagerr HEOOXOIUMBIMH YMEHUSAMH, | PEXUMOB 10 BHELIHEMY BUIY

NPEelyCMOTPEHHBIMU TPYIOBOM (YHK- | CBapHBIX ILIBOB.

e mo xoxy A/05.2 HacTosmiero npo- | -BeIMOAHATE HACTpOHKYy U

(dbeccroHaNBHOTO CTaHAapTA. pPEeryJIupoOBKY 000PYIOBaHHS

-IIpoBepsTh pabOTOCIIOCOOHOCTh M WC- | I TOJHOCTHIO MEXaHHM3H-

MPAaBHOCTh CBAPOYHOTO OOOPYAOBAaHHUS | POBAHHON U aBTOMATHYECKOU

JUIsT  YaCTMYHO  MEXaHW3UPOBAHHOW | CBApKU IUIABIIEHUEM, B TOM

CBapku  (HAmJIaBKM)  IUIABJICHHEM, | YHCIIE B MPOIIECCE BBIMOJIHE-

HACTpauBaTh CBAPOYHOE 000PYOBaHUE | HUS CBAPKHU.

U8 4YacTMYHO  MEXaHU3WpoBaHHOM | -HacTpamBaTh  ycTpoiicTBa

CBapKu (HAIUIaBKH) IUIABJICHUEM C Y4e- | IPOMBIIIJICHHOW BHU3yallnu3a-

TOM €ro CIEUHUaTU3UPOBAHHBIX (YHK- | IMH (TEIJIOBBIE, MeXaHWYe-

Ui (BOBMOXHOCTEH). CKHE, DJIEKTPOMEXAHUYECKHE,

-BrageTh TeXHMKOW YAaCTUYHO MEXaHH- | MATHUTHEIC, Ta3epPHBIE, ONTH-

3MPOBAHHOW CBapKu (HAIUTABKM) TUIaB- | YE€CKUE) M YCTPOWCTBA Clie-

JEHHEM BO BCEX IMPOCTPAHCTBEHHBIX | )KEHUS 32 MPOIECCOM CBAPKHU.

MOJIO’KEHHUSAX CBAPHOIO IIBA CJIOKHBIX U | -BBIMOIHATE Halagky o000-

OTBETCTBEHHBIX KOHCTPYKIIHH. pyloBaHUS M MpHcnocoOIe-

-IIonb30BaThCsl KOHCTPYKTOPCKOM, NPO- | HUM VIS TIOJHOCTBIO MEXa-

M3BOJICTBEHHO-TEXHOJIOTHYECKOM U | HUI3UPOBAHHON U aBTOMAaTH-

HOPMAaTUBHOM JTOKYMEHTAIUEH ISl BbI- | YECKOW CBApKH IUIABJICHUEM,

MOJTHEHUS IAHHOH TPyI0BOM QYHKIIMU. | YCTPAHSATh HEUCIPABHOCTH B

-Ucnpapisath nedeKThl 4aCTUYHO MeXa- | uX padore.

HU3UPOBAHHOM CBApKOM (HAIJIaBKOMN) -KonTponupoBate  paboty
o0opymoBaHus Isl MEXaHU-
3UPOBAaHHOMN u aB-
TOMAaTUYECKON CBAPKU ILIAB-
JEHUEM C UCIOJIb30BaHUEM
KOHTPOJIbHO-U3MEPUTETHHBIX
npuOOPOB U ABTOMATHKH.
-PaccunthiBath U HU3MEPSTH
OCHOBHBIC TapaMeTphbl IJICK-
TPUYECKUX, MATrHUTHBIX U
3JIEKTPOHHBIX LIETIEH.

Heobxoxumsre HeoGxoaumeie 3HaHus, npenycMoTpen- | -Koncrpykiust  obopynoBa-
SHAHMA Hble TPyNOBOM (YHKLIMEH 0O KOAY | HUS VIS TOJHOCTHIO MEXaHH-

A/05.2 Hacrosmiero npoeCCHOHAIBHO- | 3MPOBAHHOW M aBTOMaTHYe-

ro CTaHAapTa. CKOM CBapKkd IUIaBICHUEM

-Criennanu3upoBaHHble QYHKIMH (BO3- | (9JIEKTpUUYECKHE, KHHEMAaTH-

MOYKHOCTH) CBapOYHOTO OOOPYJOBAaHUS | YECKHE CXEMbl), TPHUUYUHBI

JUIST  YaCTMYHO  MEXaHW3WPOBAHHOH | BOSHUKHOBEHHS  HEUCIPAB-

CBapKH (HAIUIABKH) TUIABJIICHUEM. HOCTEH M CIIOCOOBI WX yCTpa-

-OCHOBHBIC THIIBI, KOHCTPYKTHBHBIC | HEHUSI.

9JIEMEHTHI U pa3Mepbl CBApHBIX COEOU- | -TeruioBble, MeXaHUYECKHe,
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HEHUIl CIIO)KHBIX U OTBETCTBEHHBIX
KOHCTPYKIIUH, BBITOJHIEMBIX YaCTUYHO
MEXaHU3HPOBAHHOW CBapKoW (HaruIaB-
KOM) TIUTaBJICHUEM.

-OCHOBHBIE TPYIIIBI U MAapKu MaTepua-
JIOB CIJIOKHBIX M OTBETCTBEHHBIX KOH-
CTPYKILIUN, CBAPUBAEMBIX YACTUYHO Me-
XaHU3UPOBAHHOW CBapKH (HAIUIABKH)
IJTaBJICHUEM.

-CBapouHble (HAIUIaBOYHBIE) MaTepua-
Jbl ISl YaCTUYHO MEXaHU3UPOBAHHOM
CBapKH (HaIJIaBKH) TIJIABJICHUEM CIIOXK-
HBIX ¥ OTBETCTBEHHBIX KOHCTPYKIIHIA.
-TexHUKa ¥ TEXHOJOTHS YAaCTHYHO Me-
XaHU3UPOBAHHON CBapku (HATUIABKH)
TUTABJICHUEM CJIOKHBIX M OTBETCTBCH-
HBIX KOHCTPYKIMH BO BCEX IMPOCTpaH-
CTBEHHBIX MOJIOKEHUSIX CBAPHOTO IIIBA.

JEKTPOMEXaHUYECKUE, Mar-
HUTHBIC, JIA3CPHBIC, OITHUYC-
CKME  yCTpOiiCTBa  MpO-
MBILUICHHON — BU3yalu3al[uu
CBAapOYHBIX MPOLECCOB U
CIEKEHHUS 3a CBApOYHBIMHU
IIPOLIECCaMHU.

-Oco0EHHOCTH HACTPOWKH U
perynupoBku 00OpyIOBaHUS
JJIA  IIOJJHOCTBKO MCXAaHH3U-
POBAHHON U aBTOMATUYECKOU
CBapK, B TOM 4HCJE B IpO-
LIECCE BBIIIOJIHEHUS CBAPKHU.
-IIpuunrHBI BOSHUKHOBEHUS U
MEPBI IPEAYIIPEKICHUA.

-MeToabsl KOHTPOJISI M HCHBITAHUWA OT-
BETCTBEHHBIX CBAPHBIX KOHCTPYKIUH.
-Ilopsinok ucnpasieHust aedex-

TOB CBApPHBIX MIBOB.

-BHYTpEeHHUX HaNpsHKEHU U
nedopMaruii B CBapuBaeMbIX
U3JICIHSIX.

-Bunel koppos3un u pakropsl,
OpPUBOJAIIME K €€ TMOosBIe-
HUIO -DyHKIUMOHAJIBHBIE U
OPUHLMIIAATIBHBIE  AJIEKTPHU-
YECKUE CXEMBI, YEPTEKHU Me-
XaHU3MOB U Y3JIOB HCIIOJIb-
3yeMOro o00pyJ0BaHusl.
-OcHOBBI ~ MeTayutorpaduu
CBapHBIX IIBOB.

-OCHOBHEBIE BUJIbI

TEPMHUECKON 00paboTKu

CBApPHBIX COCIUHEHMUIA.

Hpyrue xapakre-
PUCTUKHU

OO6nacTh pacnpoCTpaHEHHUS YaCTHYHO
MEXaHU3UPOBAHHON CBapKH (HAILJIaBKH)
MJIaBJICHUEM B COOTBETCTBUU C JAHHOM
TPYOBOM (YHKIIMEH:

-CBapOYHBIE MPOIECChI, BHIMOIHIEMBIC
CBapIIMKOM BPYYHYIO U C MEXaHU3HPO-
BAHHOM NOAA4Y€l TPOBOJIOKHU.

-CBapKa JyroBas IOPOIIKOBOW camo3a-
LIIMTHOM MPOBOJIOKOM.

-cBapKa Jyrosas 1moj (JIIocOM CILUIOII-
HOU MPOBOJIOKOM.

-CBapka jayroBas moxa (arocom TIo-
POILLIKOBOM IIPOBOJIOKOI;

-CBapKa Jyrosas CIUIOIIHOM IPOBOJIO-
KOU B MHEPTHOM Tase.

-CBapKa JyroBas IOPOLIKOBOW MPOBO-
JIOKOW ¢ (DIIOCOBBIM HAIOJIHUTEIEM B
WHEPTHOM rase.

-CBapka JIyroBasi MOPOUIKOBOM IPOBO-
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JIOKOM C METAJUIMYECKHUM HaIlOJHHUTE-
JIEM B UHEPTHOM Trase.

-CBapKa JyroBasi CIUIOIIHOW MPOBOJIO-
KOM B aKTMBHOM rase.

-CBapKa JyroBasi MOPOIIKOBOW MPOBO-
JIOKOW ¢ (DIIOCOBBIM HAIOJIHUTENIEM B
aKTUBHOM Ta3e.

-CBapKa JyroBasi NOPOILIKOBOM MPOBO-
JIOKOM C METAJUIMYECKHUM HaIlOJIHHUTE-
JIEM B aKTUBHOM Trase.

Xapakrepuctuku | -IIpuxBaTka 53J€MEHTOB KOHCTPYKLIHI

BBIIIOJTHSAEMBIX YAaCTUYHO MEXAHU3UPOBAHHOW CBApKOU

pabor: MJIABJICHUEM BO BCEX MPOCTPAHCTBEH-
HBIX TIOJIOKEHHSAX CBAPHOIO IIBa, KpOME
IMOTOJIOYHOTO;

-HacTHYHO MeXaHU3MpPOBAaHHAs CBapKa
(HaruTaBKa) TUTABJICHHMEM B HIDKHEM,
BEPTUKAIIBHOM U TOPU30HTAJIBLHOM MPO-
CTPAaHCTBEHHOM IIOJIO)KEHUH CBapHOTO
IIBa IPOCTBIX ACTANICH U3 YIVIEPOIU-
CTBIX W KOHCTPYKLUHOHHBIX CTajeH,
LBETHBIX METAJJIOB U CIUIABOB, MpEHa-
3HAYEHHBIX ISl paboOThl TMOJ CTaTuye-
CKHMU Harpy3kamu;

HaIUIaBKa MPOCTHIX JACTaJICH.

BoiBoa: pesynbTaToM cpaBHEHUS (GYHKUHMOHAIBHBIX KapT padodyux mpo

npodeccun «CBaplIUK YaCTUYHO MEXAHW3UPOBAHHOM CBapKU IUIABICHUEM» U

«CBapIUK-0onepaTop MOJHOCTHIO MEXaHU3UPOBAHHOW, ABTOMATU3UPOBAHHOU U

POOOTU3UPOBAHHOM CBAPKW» SIBJISIETCS CIEAYIOLIEE:

HeoOxoanMele neiicTBUS:

- Brinonnenue HacTpOWKM 000pYI0BaHUS [T TOJTHOCTHIO MEXaHU3H-

pOBaHHOﬁ 1 aBTOMaTHUYECKOM CBApKH ILIaBJICHUCM.

- Br160p 1 perynupoBka peKuMOB MOJTHOCTHI0 MEXAHU3UPOBAHHON U

aBTOMATUYECKOMU CBApPKH IJIABJICHUCM.

- BrImtosiHEHHE TOTHOCTHIO MEXAHU3UPOBAHHOM WJIM ABTOMATHYECKOU

CBapKH IJIABJIEHUEM C PETYJIMPOBKOU MMapaMeTPOB CBAPOYHOT0 000pYAOBaHUS B

IIpoHeCCC CBAPKMU.

— [IpoBeneHre HHCTPYKTaXka CIEUAIMCTOB, pa0OTAIOIIUX HA HAJIAXKH-

BAaCMbIX YCTaHOBKaX.

HeoOxonumbie ymeHus:

— O pEACIIATE HAPVIIICHHWA PEXXKHMMOB 110 BHCIITHEMY BHAY CBAPDHBIX IIBOB.
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BrinonaHsaTe HaCTPONKY U peryJIMpoBKY 000pYy10BaHUS JJIsl TOJTHOCTHIO Me-
XaHU3UPOBAHHOMN M aBTOMATUYECKOW CBAPKH IJIABJIICHUEM, B TOM YHCJIE B
IIPOLIECCE BBIITOJIHEHHSI CBApKHU.

HactpauBaTh yCTpOCTBa IPOMBIILICHHONW BU3yaIu3aluu (TEIIOBbIC, Me-
XaHUYECKHUE, JIEKTPOMEXaHUYECKUE, MAaTHUTHbIE, JIA3€PHbIE, ONITUYECKUE) U
YCTPOMCTBA CIEKEHUS 32 MTPOLIECCOM CBAPKH.

BrinonnsaTe Hananky 000py10BaHUs U IPUCTIOCOOTIEHUH JIs1 TOJIHOCTHIO
MEXaHU3UPOBAHHON M aBTOMATHYECKOM CBAPKH IJIABJICHUEM, YCTPAHSITH He-
UCITPaBHOCTH B X pabore.

KouTtponupoBats paboTy 000py10BaHUs ISl MEXAaHU3UPOBAHHOW U aBTOMa-
TUYECKON CBApKU IJIABJIEHUEM C UCIIOJIb30BAaHUEM KOHTPOJIBHO-
U3MEPUTETLHBIX TPUOOPOB U ABTOMATHKHU.

PaccuuThiBaTh 1 UI3MEPSATH OCHOBHBIE MTAPAMETPHI ANEKTPHUUECKUX, MarHUT-
HBIX U AJIEKTPOHHBIX LETIEH.

Heobxoaumbie 3HaHUS:

- KoHcTpykiuss 060pyaoBaHus [Jisi TTOJHOCTBIO MEXAHU3UPOBAHHOU U

aBTOMATUYECKON CBApPKU IJIABJICHUEM (JIEKTPUYECKUE, KUHEMATHYECKUE CXEMBI),

IMPUYHUHbI BOBHHUKHOBCHUA HeI/ICHpaBHOCTeﬁ Y CIIOCOOBI UX YCTPAHCHUA.

— Tel'IJ'IOBBIe, MCXaHHUYCCKHUC, BJICKTPOMCXAaHNYCCKHUC, MArHUTHBLIC, Jia-

3CPHBIC, OIITHYCCKHC yCTpOﬁCTBa HpOMBIIHJ'ICHHOﬁ BHU3yaJIM3allU CBApPOYHBIX

IIPOLCCCOB U CJICKCHHUA 3a CBAPOYHBIMHU IIPOICCCAMMU.

- Oco0EHHOCTH HACTPOMKHU U PETYIMPOBKH OOOPYAOBAHUS IS TIOJTHO-

CTBIO MCX&HHSI/IpOBaHHOﬁ 1 aBTOMaTHYECKOM CBAapK1, B TOM 4YHUCJIC B IIPOLECCCC

BBIIIOJIHCHUA CBAPKH.

— [IpuyrHbl BO3HUKHOBEHUS M MEpHI MNPEIYNPEKICHUS BHYTPECHHHUX

HaIpsHKEHU U 1eopmanuii B CBApUBAEMbIX U3ETHSIX.

— Buabl koppo3un u pakTopsl, MPUBOISIINE K €€ TOSBICHHUIO.

- qDYHKHI/IOHaJIBHLIG U IIPUHOUIIMAJIBHBIC 3JICKTPHYCCKHC CXCMBbI, 4CP-

TCKU MCXaHU3MOB H Y3JIOB UCIIOJIb3yCMOI'O O60py,Z[OBaHI/IH.

- OcHoBBI MeTaIIOrpaduu CBAPHBIX IIIBOB.

— (OCHOBHbBIE BHJIbI TEPMHUUECKOM O6Da6OTKI/I CBAPHbBIX COCTNMHECHMN.
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Ha ocHoBaHWU BBISBIEHHOTO CpaBHEHHUSI BO3MOXKHO pa3paboTaTh coaeprKa-
HUE KPAaTKOCPOYHOM MOATOTOBKH 1O mpodeccunt «CBapIIUK-0nepaTop NOTHOCTHIO
MEXaHU3UPOBAHHOM, aBTOMATU3UPOBAHHOW U POOOTU3MPOBAHHON CBapKu» U IMPO-
BECTU JAHHYIO pabdOTy B paMKax MPOMBIIUIEHHOTO MpeAnpusTs 0e3 OTpbIiBa OT

IIpOU3BOACTBA.

4.2 Pa3paboTka y4eOHOIro IJIAHA MePeNnoAroTOBKM 1o npodeccuu
«CBapmuk- onepaTrop HOJHOCTHI) MEXaHU3HPOBAHHOWH, AaBTOMATH3MPOBaH-

HOM U POOOTH3UPOBAHHON CBAPKN»

B cootBercTBUM ¢ pexomeHaanusaMu MHCTUTYTa pa3Butus nmpodeccuoHab-
HOTO 00pa30BaHMsI YUEOHBIH TUTaH JIJIsl IEPETIOATOTOBKH pabouuX mpeaycMaTpHuBa-
€T HauMEHOBAaHHE U TOCJEI0BATEIbHOCTh U3YUYEHUS MPEAMETOB, pacipeieieHne
BPEMEHHU Ma TEOPETUYECKOE U MPAKTHUYECKOEe OOy4YeHHE, KOHCYJIbTAllUh M KBaJIH-
¢ukannoHHbIN K3aMeH. TeopeTnueckoe oOydeHue Mpu MePenoAroToBKe paboumnx
COJICP’KUT SKOHOMHYECKUM, 00I1Ie0TpacaeBOM U celuaabHbIi Kypchl. COOTHOIIIE-
HUE y4eOHOTO BpEMEHH Ha TEOPETHUYECKOE M MPAKTHYECKOe O0ydeHHUe NpH Tepe-
MOJITOTOBKE OTMPEEIIIeTCS B 3aBUCUMOCTH OT XapakTepa U CIO0XHOCTU OCBauBae-
MOl mipodeccuu, CpoKOB U crieuuPuku npodhecCuoHaIbHOr0 00y4eHHusT paboyux.
KonnuecTBo 4acoB Ha KOHCYJbTAIlMU OMpEesieTcss Ha MECTaX B 3aBUCHUMOCTH OT
HEOOXOIMMOCTU 3TOW paboThl. Bpemsi Ha KBaM(PUKAIMOHHBIN SK3aMEH MpEey-
CMaTpUBAaETCs IS MPOBEICHUST YCTHOTO OMpOCa U BBIACNACTCS M3 pacdera A0 15
MUHYT Ha OJTHOTO 00y4daemoro. Bpems Ha kBanu(UKAIMOHHYIO MPOOHYI0 paboTy
BBIJICTISICTCS 3@ CUET MPAKTHYECKOTO O0yUeHUSI.

Hcxons U3 CpaBHUTENHHOTO aHanmM3a (HyHKIMOHAIBHBIX XapPaKTEPUCTUK U
pexoMenaiuii IacTHTYyTa pa3BuTHs NMpodecCHoHAIBHOTO0 00pa3oBaHus, pa3pado-
TaH y4eOHBIN TJIaH NepenoAroTOBKU pabouunx mo npodeccun « CBapuImK-omnepaTop
MOJIHOCTHI0O MEXaHU3UPOBAHHOM, aBTOMAaTUYECKOW U POOOTHU3HPOBAHHON CBAPKI)

KOTOPBIH TipeicTaBiieH B Tabnwie 22. [IpogomkuTenbHOCTh 00ydeHus 1 mMecsil.
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Tabnuna 24 - Y4eOHbIN M1ad nepenoaroToBku padodux mno npodeccun «Cpap-
IIMK- ONIEPATOP MOJTHOCTHIO MEXaHU3UPOBAHHOHN, aBTOMATHYECKON 1 pOOOTH3UPO-
BAHHOM CBapKu» 3 YPOBHS

Homep HaumenoBanue pa3nenos Tem KonuuectBo
paznena 4acoB BCETO
1. TEOPETUYECKOE OBYYEHUE 62

1.1 OCHOBBI 2)KOHOMHUKH OTPACIIH 3

1.2 MarepuanoBeeHue 3

1.3 OCHOBBI JIEKTPOTEXHUKA 2

1.4 UreHue yeprexen 2

15 CrernrexHoaorus 52

2. [TPON3BOJACTBEHHOE OBYYEHUE 122

[Tponomkenne Tabnuipt 3.2.1

1 2 3
2.1 VYrpaxHeHus 1Mo aBTOMaTHYECKOW CBapKe M HAIUIaBKE HECIIOXKHBIX | 36
nerajiel Ha y4eOHO-TIPOM3BOJCTBEHHOM YYaCTKe
2.2 Pabora Ha npeanpusTHH 86
KoHncynpranuu 2
KpanudukaoHHbIi 5K3aMeH 8
NTOTI'O 194

PCaJII/ISaHI/I}I pa3pa60TaHHoro yqe6H0r0 I1adHa OCYHICCTBIIACTCA OTACIOM

TEXHUYECKOTO OOYUYECHHUS MPETPUSTHUS.

4.2.1 Pa3padoTka y4eOHOI nporpaMmmbl npeaMera «CrneuTexHo10Tush)

OcHOBHOM 3aaueil TeopeTUYecKoro o0yueHus sBisieTcs: (OpMUPOBAHUE

y 00y4aeMbIX CUCTEMbI 3HAaHUH 00 OCHOBAaX COBPEMEHHOM TEXHUKH U TEXHOJIO-

UM POU3BOJICTBA, OPraHU3aIUH Tpyla B 00beMe, HEOOXOAMMOM ISl IPOYHOTO

oBJajzeHus npodeccuedt U AalbHEHIero pocra nmpodeccuoHaaIbHON KBaTudU-

Kauuu pabounx, (OpMUPOBAHUM OTBETCTBEHHOTO OTHOIIEHUS K TPYAY U aKTHUB-

HOM xku3HeHHOU no3unuu. [IporpamMma npenmera «CrienrexHonorus» paspada-

TBIBACTCA Ha OCHOBEC KBaHI/I(l)HKaHHOHHOﬁ XapaKTCPHUCTUKHU, y‘{€6HOFO IIJIaH IIC-

pPENOITOTOBKY M y4yeTa TpeOoBaHui paboTomareneil.
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Tabnuna 23 — TemMatuueckuid miaH npeaMera « CenTexXHOJIOTUsDY

Ne HanmeHoBaHue TeMbl Kon-Bo yacoB
/1
1 VicTouHuKH nuTaHus 17151 MEXaHU3UPOBAHHON CBapKHU 3
2 CranmapTHOE MEXaHHYECKOE 000PYyI0BaHHE 3
3 Ob6opynoBanue Asi TyroBOM MEXaHW3MPOBAHHOW CBapKU B 3allUT- | 6
HOM rase
3.1 YCTpOUCTBO ¥ OCHOBHBIE Y3JIbI CBAPOYHOI'O aBTOMATa 4
3.3 CBapoyHbIe TPAKTOpa JJIsi CBAPKH B 3aIITUTHOM Ta3e 3
3.4 THUnoBble KOHCTPYKIIMU CBAPOYHOMN I'OJIOBKH 3
4 TexHoI0THsI MEXaHU3UPOBAHHOM CBApKH B 3aIIUTHOM Ta3e 9
4.1 Oco0EHHOCTH CBapKH B 3alITUTHOM Ta3e 5
4.2 PesxrMbl MEXaHU3MPOBAHHON CBAPKM B 3aLLIUTHOM ra3e 4
4.3 Mexanudeckoe 000pyI0OBaHUE, MCIOIB3yeMOe JJIsi CBApOYHBIX pa- | 3
0OT B 3alITUTHOM Ta3e
5 KoHTpoJib kauecTBa CBapHBIX IIIBOB 3
6 Oxpana Tpyna
Utoro: 46

B nanHOW mporpamMme nmpeaycMaTpuBaeTCs U3y4YEHUE TEXHOJOTMU U TEXHHU-

KM aBTOMATUYECKOW CBApKHU B 3aIUTHOM ra3e, YCTPONCTBO pabOTHI M 3KCILTyaTa-

MK 000PYI0BaHUS PA3IUYHBIX TUIIOB, MAPOK U MOAU(DUKALIUA.

4.3 Pa3paGoTka IJiaH - KOHCIEKTA ypoKa

Tema ypoka «YCTpOHUCTBO WU OCHOBHBIE Y3JIbI CBAPOYHOI'O aBTOMATa JJIst

CBApPKH B CPCAC 3allITUTHBIX T'a30B»

Ilenu 3auaTus:.

Obyuarowasn: PopMupoBaHUEe 3HAHUN 00 yCTPOWCTBE M OCHOBHBIX Y3Jax

CBapO4YHOro apToMara, ux Ha3Ha4YCHHWH U IIPHUHIHUIIC pa6OTBI.

BHHMAHMHC.

Pa36u6a101/l461}1.' pa3BUBATb TCXHUYCCKOC U JIOTUYCCKOC MBIINJICHUC, ITAMATD,

Bocnumamenvuas: BOCIINTHIBATH CO3HATCJIbHYIO NUCHUILIMHY Ha 3aHATHH,

OTBETCTBEHHOCTh U OEPEKHOE OTHOIICHHE K 000PYJOBaHHUIO Y4eOHOTO KaOMHETA.

Tun ypoka: ypoK HOBBIX 3HAHUM.

MeToanl  OOYYEHHsS: CIOBECHBIH, HAIISAHBINM, OOBICHUTEIBHO-

HIUTIOCTPATUBHBIC MCTO/BI.

JMgakTH4IeCcKOoe o0ecreYeHUE 3aHATHS.

- makaT: «CBapouHas rojoBka A-1406»

N3m.
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-yueOnuku: JLII. [llebexo «O0opyn0BaHKEe W TEXHOJOTHS TyrOBOM aB-

TOMAaTUYECKON U MeXxaHU3UpoBaHHOU cBapkuy»; B.C. BunorpagoB «O0opyno-

BaHUC U TCXHOJOIHA ,HYTOBOfI aBTOMaTI/I?,I/IpOBaHHOﬁ 141 MCX&HHBHpOBaHHOﬁ

CBapKm».

CTpyKTYpa YpOKa:

OpFaHI/IBaHPIOHHBIﬁ MOMCHT,

[ToaroToBka 00yJaronuXxcs K M3y4eHUIO HOBOTO MaTepHAIa;

CooO111eHrEe TEMBI U LIEIH 3aHATHS;

AKTyanu3aius OOPHBIX 3HAHUU.

N3no0xeHne HOBOro MaTepraia

[lepBuyHOE 3aKperIeHHE.

4.3.1 IlnaH-KOHCHEeKT

Ta6nuna 24 — I1naH - KOHCIIEKT ypoKa

[Tnaner  3anmstus, | CoxepskaHue yueOHOTO MaTepuaia Mertonuueckas
3aTpPaThl BpCMCHU ACATCIIbHOCTD

1 2 3
Opranu3anydoHHbIA | 3IpaBCTBYUTE, POIILY Bac CaauTech, NpUrotoBbTe | [IpuBeTcTBYIO
MOMEHT TETPagy U aBTOPYUKH. o0yJaromuxcs,

3 MUHYT MPOBEPAIO SIBKY U

TOTOBHOCTh K 3a-
HATHIO.

[ToarotoBka 00y-
YAIONIUXCS K H3Y-
YCHUIO HOBOT'O Ma-

Tema paznena ceroansimHero 3aHsaTus «O0opymuo-
BaHUE U JyrOBOW MEXaHU3UPOBAHHON U aBTOMa-
TUYECKOU CBAPKH B CPEJIE 3AIIUTHBIX Ta30B)»

Coobmato  temy
pasnena W 3aHs-
THS,  OOBSICHSIIO

Tepuana Tewma 3ansTHA: 3HAYUMOCTh H3Y-
2 MUHYTBI «YCTpOHCTBO M OCHOBHBIE Y3JIbI CBAPOYHOIO aB- | YeHUSA TeMbl. Mo-
TOMAaTa JJIs CBAPKH B CPEJIE 3AILUTHBIX Ta30B). TUBUPYIO Ha MpPO-
Lens Hamero 3aHATHUA: JTYKTUBHOCTh pa-
«DopmupoBaHue 3HaHWI 00 YCTPONCTBE U OCHOB- | OOTHI HA 3aHATHH.
HBIX y3J1aX CBapOYHOI'O aBTOMAara, ero HazHadeHue | O3ByunBaw IEJb
Y IPUHLHUI pabOTHI». ypoKa.
AxTyanuzanus Jist Toro uTo OBl MPUCTYNHTH K U3yyeHHIo HoBoro | [Ipemnarato orBe-
OTIOPHBIX 3HAHUU Marepualia IOBTOPUM paHee MPOUJICHHBIN MATepH- | THTh Ha BOIPOCHI
10 munyT a1 1o BOIIpocaM: 10 JKEJIaHUIO, €C-
-Uem ornauyaeTcs anmapar JUisi MEXaHW3UPOBAH- | JIM HET JKelaro-
HOM CBapKu OT ammapara i aBTOMAaTHYECKOW | IIUX, ONpalIuBaro
cBapku? BBIOOPOYHO.
-[Touemy npUMEHSIOT YHHU(PUUIUPOBAHHBIC Y3JIbI
Ha I0JIyaBTOMaTax M aBTOMAaTax”?
-Pacckaxure o cucreme 00O3HAa4YEHHS anmapaToB
JUJISL TyTOBOM CBApKH.
Jlucm
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N3noxxeHne HOBO-
ro matepuaia 25
MUHYT

Xopomo! I[lopTopuin npenpiaymyr0 TeMy, a Te-
nepb NPUCTYNUM K M3YUYEHHUIO HOBOTO Marepuaia
0 CJIEAYIOUIEMY IUIaHY:

- Ha3naueHnue cBapo4HOro aBTOMATAa;

- OcHOBHbIE y3JIbl U MEXaHU3MbI ABTOMATA;

- KoMmuiekToBaHue CBapOYHOTO NOCTA.
[To xomy wW3nOXeHUs MaTepuana MpOIly 3amucChl-
BaTh OCHOBHBIE MOMEHTHI, Ha KOTOpBIE 51 Oyny 00-
paniaTh BHUMaHHE.
[Ipoury cocperoTOYUTHCS M HE MEIIATh MHE U CBO-
UM TOBApHILAM.
B HacTosmee BpeMsl IHMPOKO MPUMEHSIETCS MeXa-
HU3UPOBAHHAS CBapKa.
DTO OOBSICHSIETCS BBHICOKOH MaHEBPEHHOCTBIO TI0-
JlyaBTOMaTOB, BO3MOKHOCTBIO IPOU3BOAUTH CBap-
Ky B TPYIHOJOCTYITHBIX MecTax. MexaHu3upOBaH-
Has CBapKa LIMPOKO IPUMEHSETCS Ha KOHBeWep-
HBIX JIMHUSX B MAIIMHOCTPOEHUHU IIPHU CBAPKE KOP-
IIyCOB BCEX BUJOB TPAHCIOPTHBIX CPENCTB U CTPO-
UTEIbHO-MOHTAXXHbBIX KOHCTPYKIMUI MpPU UX MIpe.-
BapUTEJIbHOM COOpKE U CBapKe U T. JI.
CBapounas rosioBka A-1406. ABToMaT moABECHOU
IpeAHa3HayeH Il TYrOBOM CBAapKM M HAIUIABKU
CIUIOIIHOM M IIOPOLIKOBOM ITPOBOJIOKOM HM3KO-
YTJIEPOJIUCTHIX U JIESTUPOBAHHBIX CTAJICH.
ABTOoMar oOecreyuBaeT CIEAYIOIINE CIOCOObBI
HaIJIaBKU: B CpeJIe 3alIUTHOTO ra3a; OTKPBITOM Ay-
roil MOPOIIKOBOM MPOBOJOKOW M JICHTOM; OTKpPHI-
TOM yroil pacileIIeHHbIM 3JIEKTPOIOM (II0 CIIell-
3aka3y). CBapka NpOM3BOAMUTCS Ha IOCTOSHHOM
TOKE C HE3aBUCUMBIMHU OT [apaMETPOB JIYTH CKO-
POCTSIMU CBapKH M MOAAYU JIEKTPOIHOU MPOBOJIO-
KM. ABTOMAT, YCTAHOBJICHHBI Ha HaIIaBOYHbIE
cTaHk# Tuna Y653, Y654, obecrieunBaeT HaIJIaBKy
HApY>KHBIX U BHYTPEHHUX LHJIUHIPUYECKUX U KO-
HUYECKHUX MOBEPXHOCTEH, a TaKXKe IIIOCKUX TOpHU-
30HTAJIBHBIX [IOBEPXHOCTEH.

[Tnakar- CBapounas roysoBka A-1406

[Ipomy yuammx-
cst 3amucaTh
orpezieNieHue, 4To
TaKO€ CBapOYHbIN
aBTomMar Hu €ro
Ha3HaueHue. llo
Mepe H3JI0KEHUS
Marepuana  Ipo-
Iy CMOTpEeTh Ha
PUCYHKH U CXEMBI

aBromarta. Bwme-
cte  pazOupaem
YCTPOWCTBO M€-
XaHU3MOB,  CXe-
MBI, 3alluCbhiBa€CM
OCHOBHBbBIC

MOMEHTHI.

JlaBaiiTe pa30e-
peM moapoOHO
CBapOYHYIO0 TO-
JOBKY.

Iloka3wiBaro
IJIakaT ¢ 00muM
BUIIOM.

OOpamiato BHH-
MaHue oO0yuaro-
mMxcs Ha IJja-
KaT ¢ o0mum
BUJOM, U Hayu-
HaeM pa30uparh
OCHOBHBIE  Ya-
CTH.
PacckazsiBaro o
YCTpOUCTBE
CBapoO4YHON TO-
JOBKHU. 3amuChI-
Ba€M OCHOBHBIE
MOMEHTHI. 3apu-

JaBaliTe paccMOTPUM YCTPOMCTBO CBApOYHOM | COBBIBAEM.
rosoBku. Iloka3piBalo MmjakaT M OOBSICHSIO
YCTPOUCTBO:
1- I1loZaro il MEXAHU3M.
Jlucm
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2-IlogBecka Ans KpeIieHUs MOJAI0IIEro Me-
XaHHU3Ma;

3-MexaHu3M BEPTUKAIBLHOTO IEPEMEIICHUS;
4-CamoxogHas TCICKKA;

5-Kaccera;

6-1lynsT ynpaBieHus;

7-OnopHBI MOHOPEJHC;

8-®dukcaTop OT ONMPOKUIBIBAHUSA

IlepBuuHoOE 3a-

puaia 5 MUHYT

KPCIIJICHUE MaTeC-

[IoBTOpsieM mNpOWHAEHHBIM MaTepual, paspe-
I1a}0 T0Jb30BAaThCS COCTABIECHHBIMU KOHCIEK-
TaMH.
BOIIPOCHI:

- Ha3naueHnue cBapo4HOro aBTOMATAa;

- OCHOBHBIE Y376l U MEXaHU3MBbI aBTOMATA;

- KoMiutekToBaHue cBapOYHOTO MOCTA.
- Paccka3zaTh yCcTpOMCTBO CBAapOYHOW T'OJOBKH
A-1406.

3azai BOIPOCHI
MPOUJICHHOMY
MaTepuany.

Brrmaua nomamni-
HEro 3aJaHusg

Tenepp 3anumieM AoMallHee 3aJaHUE, MOBTO-
puth §11.5. ABTOMaThl mjd CBapkKu B Cpele
3aUIMTHBIX ra3oB, no yuebnuky B.C. Buno-
rpagoB- «O6opynoOBaHNE U TEXHOJIOTHUS AYTO-
BOW aBTOMAaTHYECKOM M MEXAHU3UPOBAHHOM
cBapku» - 1987r.

Pa3bupaem mo-
MaIllHhe 3aja-
HHUE, YTO HYXHO
IIOBTOPUTH K
clenyronen Te-
Me.

4.4 BeIBOA IO METOJIMYECKOMY pa3CITy

MCTOI[H‘ICCK&H 4aCTb JUINIOMHOI'O IIPOCKTA ABJISACTCA CaMOCTOSITEIIbHOMN

TBOp‘-ICCKOfI ACATCIBHOCTBIO. BrinmoaHuB MCTOJHUYCCKYIO 4aCTb AUIIIIOMHOI'O ITPO-

CKTa.

- U3YYWIA W MPOAHATU3UPOBAIM (DYHKIIMOHAIBHYIO XapaKTEPUCTUKY

pabounx mno npodeccun «CBapHIMK YaCTHUYHO MEXaHH3UPOBAHHOM CBapKu

TUTABJICHHUEM) - COCTABWJIM YUYEOHBIN TUIaH AJis1 MpodeCcCHOHANIBHOM Mepeno/-

T'OTOBKH «CBapH_[I/IK 9aCTH4YHO MeXaHHSHpOBaHHOﬁ CBApPKH IUIABJICHUCM)» Ha

«CBapiuK-onepaTop MOJHOCTbIO MEXaHU3UPOBAHHOM, aBTOMATU3UPOBAHHOU

1 poOOTU3UPOBAHHON CBAPKM» - pa3paldoTalid TeMaTHYECKUH IJIaH MpeaMeTa

«CnenTexHOJIOT s,

- pa3paboTany IMjiaH - KOHCIIEKT ypoKa Ha TeMy «Y CTPOMCTBO U OCHOB-

HBIC Y3JIbl CBAPOYHOI'0 aBTOMaTa AJIs1 CBAPKH B CPCAC 3alllMTHLIX I'a30B)» IIO

IIp

enqMeTyv «Crerre

HOJOoI

aA»,
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3yJIbTaThl pa3pabOTKH TEXHOJIOTHYECKOT0 pa3ieNa JUIJIOMHOTO MTPOEKTa,;
- PazpaboTtanu cpeacTBo HarISIMHOCTH — TuTakaT (Ceapounas ronoska A-
1406)
Cuwuraro, 4TO JaHHYIO pPa3pabOTKy, BO3MOXKHO, HCIIOJIL30BaTh B MPOIIEC-
Ce MePernoAroTOBKH pabounx 1mo npodeccun, «CBapIIUK YaCTUIHO MEXaHU3H-
POBAaHHOW CBapKW IUIABJICHUEM)» €€ COJICPXKAHHE CIIOCOOCTBYET PEIICHHUIO OC-
HOBHOM 3aJ1ayM NPOPECCUOHATHLHOTO 00pa30BaHUS - MOJATOTOBKH BBICOKOKBA-

TU(PUIUPOBAHHBIX, KOHKYPEHTOCIIOCOOHBIX KaJApOB pabounx MpoQeccuii.

Jlucm
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SAKJIFOYEHUE

B nunniomuom npoekte «Pa3paboTka TEXHOJIOTUU COOPKHU U CBAPKU JIEMEH-
Ta KOJUJIEKTOpa TpyOOIpoBoia» pa3paboTaHa TEXHOJIOTUSI aBTOMATUYECKON CBapKH
B CpEJIE CMECH ra30B.

JInsi HOCTHKEHUS! TOCTaBJIEHHON LEJU POU3BENCHBI PACUETHI PEKUMOB aB-
TOMATHUYECKON CBapKH, pacyeT IMeXOBOH CEOECTOMMOCTH aBTOMAaTUYECKOW CBApPKH
U PYYHOH JYyroBOH CBapKH MPOJOJbHON OaaKy MOJAJOHA, CPABHEHHE LIEXOBOM Cce-
0ecToMMOCTH 6a30BOr0 U MPOEKTUPYEMOTO BAPUAHTOB.

Taxxke ObUT caeman moadOp OOOpPYAOBaHMS, COCTABIICHA TEXHOJOTHYECKAs
KapTa U3rOTOBJIEHUS KOJUIEKTOPA.

PaccMmoTpenbl BOmpockl 0€30MacCHOCTH KU3HEAESITeIbHOCTH, OXPaHbl Yelo-
BEKa M OKPY>KaroUIei cpeibl B IPOLECCe U3rOTOBICHHUS MOA0HA.

[IpennoxeHo NpoBECTH TEXHUYECKOE NEPEBOOPYHKEHUE 1IENBIO, KOTOPOH J10-
CTHKEHHUE DKOJIOTO U IHEPT0od(PHEKTHBHOCTH.

Takum oOpazom, ciaeayeT cuuTaTh, YTO 3aJa4d JUIUIOMHOTO MPOEKTa MOJ-
HOCTBIO PELICHBI U LEb JUILNIOMHOTO MPOEKTA IOCTUTHYTA.

Pa3paboTanHblif TPOEKT 00€CTIeYNBAET BHICOKYIO IPOU3BOIUTENLHOCTD TPY-
Jla CBapILIMKOB, MOBBIIIEHUE KAYECTBA BBIITYCKAEMOW MPOIYKIIMH, SKOHOMHUIO SHEP-

TOPECYpCOB.
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	Основное время (tосн, ч) – это время на непосредственное выполнение сварочной операции. Оно определяется по формуле:
	Таблица 18 − Норма времени на установку, поворот и снятие изделия
	2.1.2 Расчет количества оборудования и его загрузки
	2.1.3 Расчет капитальных вложений
	2.2 Определение себестоимости изготовления металлоконструкций

	2.2.1 Расчет  технологической себестоимости металлоконструкций
	Расчет материальных затрат
	К материальным затратам относятся затраты на сырье, материалы, энергоресурсы на технологические цели.
	где:  Со.м - стоимость основных материалов в расчете на одно металлоизделие, руб.;
	Сэн - стоимость электроэнергии при выполнении технологической операции сварки металлоизделия, руб.
	Сдр. - стоимость прочих компонентов в расчете на одно металлоизделие.
	Расчет численности производственных рабочих. Определяем численность производственных рабочих (сборщиков, сварщиков). Численность основных рабочих ЧОР определяется для каждой операции по формуле (2.16):

	Основная и дополнительная заработная плата  производственных рабочих (Зпр) с отчислениями на социальное страхование определяется:
	а) при применении сдельной оплаты труда (2.21)
	Приведем расчетные данные технологической себестоимости Ст изготовления  годового объема выпуска металлоконструкций (N= 2000 шт.) в таблицу 21.
	Таблица 21– Данные для расчета технологической себестоимости изготовления годового выпуска металлоконструкций
	2.2.2  Расчет полной себестоимости изделия
	2.3 Расчет основных показателей сравнительной эффективности
	Расчет основных показателей сравнительной эффективности проводим по варианту Б, как случай проектирования конструкторско-технологических усовершенствований, обеспечивающих выполнение сварочных работ для металлоконструкций, используемых в качестве това...
	Годовой выпуск продукции (крестообразный элемент коллектора) составляет 2000 шт.
	Годовая экономия ( -) или превышение (+) по технологической себестоимости, ∆С рассчитывается по формуле:
	∆С = (Ст1 - Ст2) N,                                                 (2.30)
	где Ст1, Ст2 - технологическая себестоимость годового объема выпуска детали по сравниваемым вариантам (1 - базовый вариант; 2 - проектируемый вариант), руб.;
	После проведения экономических расчетов необходимо сгруппировать результирующие показатели экономической эффективности в виде таблицы 23, которая может быть представлена в качестве иллюстративного материала при защите ВКР.
	Таблица 23 – Технико-экономические показатели проекта
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