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Kon

Pe3yabTar 00yueHus

YHI/IBCpCEUIBHBIG KOMIICTCHIIU

P1

CnocoOHOCTB IMPUMCHSATDH FHY6OKI/IC CCTCCTBCHHOHAYYHEIC,
MATEMATHYCCKUC U MHIKCHCPHBIC 3HAHUA IIPpU CO3AaHHNH HOBBIX
KOHKypeHTOCHOCO6HI>IX TEXHOJIOTUH HU3TrOTOBJICHUS ,Z[eTaJIefI )41
C60pKI/I MalllH C IPUMCHCHHUCM KOMIIBIOTCPHBIX TEXHOJOTUH

P2

CrnocoOHOCTB CTaBHUTb " peuiaTtb HWHHOBAIIMOHHBIC
HHXXCHCPHBIC 3a/la4u € HUCIIOJIb30BAHHUECM CHCTCMHOI'O aHaJIN3a
U MOACIIMPOBAHNUA 00BEKTOB U MponcCCOB MAITMHOCTPOCHMA

P3

CnocoOGHOCTB pa3pabaTbiBaTh METOJANKUA U OPTAHU30BHIBATh
MIPOBEICHUE TCOPETHUECKUX U IKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM B 001aCTH TEXHOJIOTMH MAIIMHOCTPOCHUS C
MCII0JIb30BAaHUEM HOBEHIINX JOCTH)KEHUM HAYKU U TEXHUKHU.

P4

CrrocoOHOCTB IMPOBOJAUTL MAPKCTHHIOBBIC HCCICAOBAHUA,
HCIIOJIb3YyA 3HAHUA IIPOCKTHOI'O MCHC/’KMCHTA, Y4aCTBOBATh B
CO3JaHMU HJIM COBCPIICHCTBOBAHHHN CHCTCMbI MCHCIKMCHTA
Ka4qCCTBa IIPCAIIPUATHA.

P5

CrniocoOHOCTB pa6OTaTB B MHOT'OHAIIMOHAJIbHOM KOJIJICKTHBC
HaJd MCKIUCHTUIINIMHAPHBIMHA ITPOCKTAMHA B KAaUCCTBC
HCIIOJIHUTCIIAA 1 PYKOBOIUTCIIA.

P6

CrocoOHOCTh MOATrOTABIMBATH HAYYHO-TEXHUYECKUE OTYETHI,
0030pbl, METOANYECKYIO TOKYMEHTALINIO, yOIMKALUU 1O
pe3yibTaTaM BbINOJHEHHBIX UCCIEA0BAHUM B 001aCTH
MAaIIMHOCTPOEHUS

ITpodheccrnonabHbIE KOMIIETCHIINHT

P7

[IpumensaTe rayOoKkue 3HAHUA B 00JIACTH KOHCTPYWPOBAHUS
cOOpPOYHO-CBAPOYHBIX  MPHUCIIOCOONEHUN, MEXaHU3alUu |
aBTOMATH3alMA CBAPOYHBIX IMPOIIECCOB C YUYETOM CIEIU(DUKU
TEXHOJIOTMY U3TOTOBJIEHUS] CBAPHOU KOHCTPYKIUH

P8

Pemiath MHHOBAIIMOHHBIE 3a/laud IO CBapKe CHEIUATBHBIX
cTajeH, MIPUMEHEHUIO COBPEMEHHBIX METOJIOB
HEpa3pyIIAoIIEro KOHTPOJS C HUCMOJIb30BAHUEM CHUCTEMHOTO
aHaJIKM3a U MOJICTTMPOBAHMSI POLECCOB KOHTPOJIS

P9

CrtaBuTh W peliaTh UHHOBAIMOHHBIC 33/1a4d MO MPUMEHEHUIO
HEOOXO0MMMOro OOOpYJOBaHUSI [IJIi KOHTAKTHOW CBapKH,
MPOEKTUPOBATH CBAPOYHBIE TMPOLECCHl C MPUHIMIUATIBLHO
HOBBIMU TE€XHOJIOTUYECKUMU CBOMCTBaMHU,
KOHKYPEHTOCTIOCOOHBIX Ha MHPOBOM PBIHKE
MallMHOCTPOUTEIBLHOTO MPOU3BOJICTBA
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Pedepar

Beimycknas kBanudukanuoHHas pabota coxaepxkur 112 nwmcros, 24
Tabauibl, 11 pucyHkoB, 35 UCTOUYHHKA, 2 TPUIIOKEHHUS.

KiroueBwie ciioBa: rpaBUTallMOHHAS CBapKa, AYroBas CBapKa, MOKPBITHIN
AIEKTPO/I, TUIABSIIIUICS DIIEKTPOJI, MEXAHU3M.

OOBEKTOM HWCCIEOBAaHUSI  SBJSETCS JYroBas CBapKa IOKPBITHIMU
AIIEKTPOJIAMHU.

Llenpro maHHOM paboOTHI SBISETCS CHIKEHHE YEJIOBEUECKOro (hakTopa Ha
MIPOIIECC CBAPKH, ITyTEM CO3JIaHUS MEXaHU3Ma IJIABHOTO MEePEMEIICHHUS TTIOKPBITOTO
AJIEKTPOJIa TIPU TyTOBOM CBapKe.

JIIst  AOCTWXKEHWS TIOCTABIICHHOW M€ OBbUIM TIPOaHAIU3UPOBAHBI U
pEIIeHBI P 3a7a4, TAKAE KaK:

- [lpoananu3upoBaHbl aHAJIOTUYHBIE OTEUECTBEHHBICE U 3apyOe)KHBIC
MaTEHTHI U TUTEPATYPHBIC HCTOYHUKU WH(POPMAITHH TI0 JaHHOW TeMe;

- Paccunranbl Mmarepuanbsubie 3atpatsl HTU;

- [TonoOpaTes MaTepuanbl ajs paboThI;

- [IpoBeneHbl HEOOXOIUMBIE pacueThl U PaObOTHI IO CBAPKE U COOPKE
MeXaHU3Ma.



Abstract

Final qualification work contains 112 sheets, 24 tables, 11 figures, 35
sources, 2 applications.

Keywords: gravitational welding, arc welding, coated electrode, melting
electrode, mechanism.

The object of study is arc welding with coated electrodes.

The purpose of this work is to reduce the human factor on the welding
process, by creating a mechanism for smooth movement of the coated electrode
during arc welding.

To achieve this goal, a number of tasks were analyzed and solved, such as:

- Similar domestic and foreign patents and literary sources of information
on this topic were analyzed,;

- Calculated material costs of NTI;

- Choose materials for work;

- The necessary calculations and work on the welding and assembly

mechanism.



HopmaTtuBHbBIE CCBUIKH.

B nacrosei paboTe UCoIb30BaHbl CCHUIKM Ha CIEAYIONINE CTaHIaPThI:

e TOCT P 1.5-2012 Crangaptuzanusi B Poccuiickoit deaepanuu.
CranpgapTsl HanmoHalibHbIE. [IpaBuiia MOCTpOEHUS, U3T0XKEHUS, OPOPMIICHUS U
0003HaYEHMUS,;

e TIOCT 7.32-2001 Cucrema cranmapToB 10 uH(pOpMamu,
OMOMMOTEUHOMY M U3JaTeNbCKOMY Jeiny. OT4eT O Hay4dyHO-HCCIEN0BaTEIbCKON
pabore. CTpyKTypa U npaBuia opopMiIeHus;

o CTII TITY 2.5.01-2014 Cuctema 06pa3oBaTelbHBIX CTaHAAPTOB. PaboThI
BBIITYCKHBIC KBaIM(UKAIMOHHBIE, TIPOCKTHI U PabOThl KypcoBble. CTpykTypa U
npasuia o(popMIEHUS;

¢ ['OCT 12.1.003-83 — IlIym. O6mue TpeboBaHUs OE30MaCHOCTH;

e CHullI 23-03-2003 — 3amnmuTa oT 1ryma;

e CH 245-71 — CanurtapHble HOPMBI MPOEKTHUPOBAHUS MPOMBIIIICHHBIX
3JaHUI;

e CanlluH 2.2.4.3359-16 CanutapHO-301AeMHOJIOTUYECKHE TPEOOBAHUS K

¢usnueckuM (akTopam Ha pabOUYHMX MECTax.
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BBenenue

MupoBbie JTOCTHXKEHHMST B OOJACTH MeEXaHW3alluMd, aBTOMATU3allMU |
poOoTHU3alMKi CBApOYHBIX pabOT, AOCTUTIM BBICOKHUX IOKa3aTeled, HO pOJb
CBapIIMKa B CBAapOYHOM IIPOM3BOJICTBE OCTAaeTCsl HEU3MEHHOW. B Hacrosmee
BpeMsl 4eJIoBeUeCKUil (DakTOp UTrpaeT OTPOMHYIO POJIb B MPOU3BOJICTBE U HE BCEra
B MOJIOKUTEIBHYIO CTOpOHY. CBapIIMK HCHBITHIBAET IMOCTOSHHBIE CTATHYECKHE
Harpy3Ku, yAep:KuBasi HaBecy cBOM MHCTpyMmMeHT. CraTuueckas e paboTa, Kak
YCTaHOBJIEHO ¢u3unosioramu, Ha 85% Tsokenedt nuHamudeckou. [Ipu BceM 3ToM
PSIOM CO CBAPLIMKOM, HA PACCTOSHUHU ITOJIYCOTHYTOM PYKH, HAXOIUTCS MOLIHBIA U
OMACHBIA HCTOYHUK TEIUIa, CBAPOYHOIO JbIMa M CBETOBOTO H3IIyHYCHHS
MH(PAKPaCHOTO U yIbTPadrOIETOBOIO JUANIa30HOB.

[lenbto 1aHHOM pabOTHI SABISETCS CHUYKEHUE UYEIOBEUYECKOro (pakTopa Ha
IIPOLIECC CBAPKH, IIyTEM CO3JJaHUsI MEXaHU3MA IIABHOTO MEPEMENIEHUS TOKPBITOTO
AJIEKTPOJA IIPU TyTOBOM CBapKe.

JUis TOCTH)KEHHUS MOCTaBJICHHOM LIETM HEOOXOIUMO pPELIuTh P 3ajad,
TaKHe KakK:

- Ilpoananu3upoBaTh aHAJIOTMYHBIE OTEYECTBEHHbIE U 3apyOexkKHbIC
NATEHThI U JTUTEPATYPHbIE HCTOUHUKU UH(POPMALIMH M0 JAHHOU TEME;

- Paccuurate Mmarepuanbnbie 3aTpatel HTU.

- [TonoOpaTes MaTepuanbl ajs paboThi;

- [IpoBecTn HEOOXOIUMBIE PACUEThI M MPOBECTH PAOOTHI IO CBApKE U
cOOpKe MexaHu3Ma.
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1 O630p uTEpaTYpPBI

1.1 CBapouHoe nNpou3BOACTBO

CBapka — mpoliecc MOJIy4YEHUsI HEPAZbEMHBIX COCAUHEHUN MOCPEICTBOM
YCTAHOBJICHHSI MEXAaTOMHBIX CBSI3€d MEXIY CBapUBAa€MbIMH YacTSAMHU MPH HX
MECTHOM HWJIM OOIIEM HarpeBe, MIaCTUYECKOM Je(OPMUPOBAHUM UM COBMECTHOM
JIEWCTBUU TOTO U Apyroro. Yaiie BCero ¢ NOMOIIbIO CBAPKU COESUHSIOT JETalu U3
MetaioB.  OmHaKo  CBapKy  OPUMEHAIOT W Il HEMETaJuloB —
ITaCTMACC, KEPAMHKH HITH MX codeTaHus [9].

ITpu CBapKe UCIIOJIb3YIOTCS pa3JIn4HbIC UCTOYHUKH
DHEPrUU: FJIEKTPUUECKass ayra, JJIEKTPHUUYECKUH TOK, Ta30BO€ IUIams, JIa3€pHOE
U3JIyYEHUEe, DJIEKTPOHHBIA Jy4, TPEHHUE, YIbTpa3ByK. Pa3BuTHE TEXHOJIOTUMI
MO3BOJIIET B HACTOSILEE BpEMs MNPOBOJUTH CBAapKy HE TOJBKO B YCIOBHUSAX
MPOMBIILJICHHBIX MPEANPUSITHI, HO B TIOJIEBbIX U MOHTaXKHBIX YCIOBHUAX (B CTEIH,
B 110JI€, B OTKPBITOM MOpE | T. I1.), ITOJT BOJIOH U Jaxe B kocmoce [9].

[Ipouecc cBapku COMpsHKEH C OMACHOCTBIO BO3TOPAHUMN; TMOPAKEHUU
ANEKTPUYECKUM TOKOM; OTPABIICHUI BPEOHBIMU Ta3amu; MOPaXEHUW IJ1a3 u
JPYTUX YacTel Tena TeIUIOBBIM, YIbTPa(puoIeTOBbIM, HHGPAKPACHBIM H3TyUYeHUEM
u OpbI3raMu pacruiaBieHHOro Mertaiia. [lepBble crnocoObl CBapKu BO3HHUKIM Y
HCTOKOB IIMBWJIM3AIMKM C HAYaJIOM MCIOJb30BaHUSI W 00pabOTKM METaJIOB.
W3roToBieHre METAIMYECKUX U3JEIU ObLJIO paclpoCTpaHEHO B MeECTax
3aJIeTaHusl )KEJIE3HBIX Py U Py IIBETHBIX METALJIOB.

[TepBbIM CBapouYHBIM TIpOIIECCOM Oblia CBapka KOBKOH. HeoOxommMocTh
PEMOHTa, BBIITyCKa 00Jee COBEPIICHHBIX W3JACJIUM MPUBOJMUIA K HEOOXOIUMOCTH
pa3pabOTKH M COBEPIIICHCTBOBAHUIO METAILTYPTUUYECKUX M CBAPOYHBIX TIPOIIECCOB.

CBapka C WUCHOJB30BAHMEM DBJEKTPUYECTBA JUIsli HarpeBa MeTajlia

MOABUJIACh C OTKPBITHUEM JJICKTPHUYCCTBA, 3JI€KTpPI‘I€CKOI>i Ayru.
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B 1802 romy pycckumii yué€nbriii Bacunmii IleTpoB oOHapyXui sIBJICHHE
AIIEKTPUYECKOW JYrd M OMyOJMKOBAaJl CBEACHHS O TMPOBEACHHBIX C JIyroi
HKCIEPUMEHTAX.

B 1881—1882 romax uszoOperarenn H. H. benapnoc u H. I'. CnaBsiHos,
paboTas He3aBUCHUMO Jpyr OT Jpyra, paspaboTalii cHnoco0d COeIuHEHUs
METAJUIMYECKUX JIETANIEH C UCTIOJIb30BAHUEM CBAPKH.

B 1905 rony pycckuii yu€nbii B. ®@. MuTkeBr4 peajioKuil UCHOJIb30BaTh
AIIEKTPUYECKYIO AYTY, BO30yXIaeMyr TpEX@a3zHbIM TOKOM, ISl MPOBEICHUS
ceapkd. B 1919 rogy cBapka ¢ HUCHONBb30BaHWEM IIEPEMEHHOrO TOKa ObLia
n3zooperena C. J. Holslag [18].

B XIX Beke cBapouHbIE MPOLECCHl YCOBEPIICHCTBOBAIN YUYEHBIE DNy
Tomcon, DOnmyna /seu m ap. B CCCP B XX Beke mnpobiemMamu CBapKu
3anumanuch E. O. Ilaton, b. E. Ilaton, I'. A. HukomnaeB. CoBeTrckue yu€HbIE
NEPBBIMU H3YYWJIM MpPOOJEMbl U OCOOEHHOCTH CBAapKU B HEBECOMOCTH U
NPUMEHWIN CBAapKy B kKocMoce. IlepByto B MUpe CBapKy B YCJIOBHSX TIIyOOKOTrO
BakyyMa B KocMmoce TmpoBemu 16 oxTsiops 1969 roma na kopabine «Coro3z-6»
kocMoHaBThI ['eopruit Crenanouy [llonun u Banepuit Hukonaesuu KyGacos.

C xonma 1960-x TT. B NPOMBINUIEHHOCTH HAYMHAIOT HCIOJIB30BATHCS
cBapounble poOoThl. K wawamy XXI Beka poOoTh3amus CBapOYHBIX pPabOT

npuoOperna BecbMa mmpokue Macmradsr [19,20].
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1.2 'paBUTalINOHHASA CBapKa

I'paButanionnas cBapka Opwia u3o0Operena B CCCP  AHnpeem
AmnartonbeBuyeM CuinsabiM eimie B 30-X romax ABaJIaTOr0 BEKa, TOJBKO BOT
Ha3BaJ OH €€ MPOIIe — CBAPKA HAKIOHHBIM 3JIEKTPOIOM.

JlaHHasi pa3sHOBUAHOCTb CBAapKHU IMPEACTABISIET COOOW JYrOBYIO CBapKy
MJIABSIIUMCS DJIEKTPOJIOM, IIPU KOTOPON MOKPBITHIA 3JIEKTPOJ MOAACPKUBACTCS

MCXAaHHUYCCKH U OITYCKACTCs IO I[GﬁCTBPIGM CHIJIBI TAXKCCTH.

Pucynok 1 - I'paBuTaninonHas cBapka MOKPBITEIM 3JIEKTPOIOM
1-3aroroBka; 2-cBapHOi 110B; 3-111aK; 4-1yra;S-MOKPBITHIM 31EKTPoA; 6-Hanpasistouias; /-
VCTOYHUK NTUTaHUS

[To nanHbIM smOHCKHX GupM [21] HOCTOMHCTBAMHM CBapKH HAKJIOHHBIM
DIIEKTPOJIOM SIBIISIFOTCSI:

- HCTIOJIH30BaHUE CPABHUTEIHLHO HECIOXKHOTO 000PYI0BaHNUS;

- YIy4IICHHUE YCIOBHS TPyJa CBApIIHMKa, TAK KaK B 9TOM CIIy4ae Jyra TOpUT
JAJICKO OT 30HBI JIBIXaHHMSI;

- BO3MOXHOCTh OOCITY>KMBaHUSI OJHUM OIEpaTopoM 10 6...8 yCTaHOBOK
IIPY CBapKe B HMYKHEM TTOJIOKEHHUH U 3...4 YCTAaHOBKH MPHU CBAPKE B BEPTUKAITEHOM
MIOJIO’KEHUH;

- obecriedeHre XOpoIIero Buaa U MOCTOSTHHON (hOPMBI 111Ba;
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- BO3MOXXHOCTh NPUMEHEHHUS B YCTAHOBKAX OTKJIIOYAIONIUX MEXaHU3MOB
MTHOBEHHOTO JCHCTBHS, TIO3BOJISIONIMX MAaKCUMAaJIbHO MCIHOJIb30BaTh JJIHHY
AIIEKTPOJIa JJIsI CBAPKHU;

- BO3MOXXHOCTh CBapKH B HEOOJBITUX CTECHEHHBIX OTCEKaX, I/ie HEYT0OHO
PUMEHSATH aBTOMAThI U TIOJTyaBTOMATHI;

- IPOCTOTa OOCTYKUBAHHUS CBAPOUHBIX YCTAHOBOK.

CBapka HAKJIOHHBIM JJICKTPOJOM MPUMEHSETCS Uil HAIOXKEHUS YTIIOBBIX
IIBOB, B IIpoliecce paboThl MOYKHO BBIJICIUTH TPU CTAIUU:

- BO30YyKJICHUE TYTH;

- TJTABJICHUE JIEKTPOJIa C 00pa30BaHKEM BaJMKa HAIJIaBICHHOTO METaJIa;

- OTKJIOYEHHE [JyTd, HCKJIIYAlolee OMaCHOCTh  MPUMEP3aHHUs

antektpona [21].

1.3 Onucanue ¥ aHAJIU3 3aNATEHTOBAHHBIX YCTAHOBOK JIJIsl
rPaBUTALMOHHOW CBAPKHU MOKPBITHIMHU 3JIEKTPOJAMH

OnHolt M3 TEepBBIX SBISETCS YCTAaHOBKA, BHEIIHWM BHUJ KOTOPOWM
npeacTaBieH Ha pucyHke 2 [1]. OcoOeHHOCThIO KOHCTPYKIIMU SIBJSCTCS TO, YTO
CBapKa MPUMEHHMMA TOJIBKO ISl TaBPOBBIX IIBOB. 3a)KUTAHUE TYTH MPOUCXOIUT

MMOCPCACTBOM YI'OJIBHOI'O 3JICKTPOIA.
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Pucynoxk 2 — BHenHui BU KOHCTPYKIIMM YCTAHOBKH JIJIsI TPABUTAITMOHHON CBAPKH TaBPOBBIX

IIBOB

Ha pucynke 2 n300pakeHbl CBapUBaeMble JECTaIH, IPEACTABISAIOTCSA B BUJIE
TOPU3OHTAJIBHOM TIJIACTUHBI a W BEPTUKAIBHOM OOKOBOM IIacTUHBI b.
[ToBepxHOCTH IIACTHH O00Pa3yOT pabOUYnil Yrodl ¢, BAOIb KOTOPOTO JOJDKEH OBITH
BBIIIOJIHEH CBAPHOW IIOB. YCTAHOBKAa COCTOMT M3 HAKJIOHHOW Hampasisromen 1,
KOTOpasi BEpXHUM KOHIIOM 3aKperuieHa Ha omope 2, a HWKHEM 3aKperuieHa Ha
mtudrty 3. Ha HaKJIOHHOW HampaBIIAIONIEH 3aKperieHa JIeKTpoiHas KapeTka 4, B
KOTOPOH 3aKkperuieH MekTpo 5. Kaperka 4 nepemenaercsi HEOCPEICTBEHHO O
JEUCTBUEM CHWJIBl TSDKECTH MO HAaKJIOHHOM Hampasistrome 1. Tok Ha anextpon
nojaercs 4epe3 THOKMl kaGenp 6. Takke KOHCTPYKUHS MOIJIEPKUBACTCS
JOTIOJTHUTENBHBIMH OITOPAMU 7, 3aKPEIUICHHBIX IOJBMKHO Ha ONOPE 2 MOCPEICTBO
XOMYyTa 8, KOTOpbIE MOJIEPKUBAIOT YCTAHOBKY B BEPTUKAILHOM TOJIOKEHHH.

KoHcTpyk1ust 1TaHHOTO THIIA YCTAHOBKHU JOBOJIBHO MPOCTAsl, OJTHAKO UMEET
HEJOCTATKH, KOTOPBIE 3aKJII0YAIOTCSI B HECOBEPILICHCTBE IIEPEMEIEHNS KapETKH 110
HanpaBisiomed. Tak Kak KapeTka 10 OTHOLICHWIO K TOPU30HTaIbHOU
NOBEPXHOCTH HAXOAMUTCS TOJ HAKIOHOM, TO MOYHO HPEAIOJIOKUTh, YTO
nepeMeNIeHre KapeTku OyJeT HEpaBHOMEPHBIM, TEM CaMbIM OYyJET MPOUCXOIUTH
HapylIEHUE TEeOMETPUM WIBA, HEMPOBApbI, MPOXKOTH, a TaKKE MNEPUOIUYECKUM
3aJIMIIAHUEM BJIEKTPO/IA.

B nanbHeiimem Obuia pa3paboTaHa elle OJHA MOJEIb YCTAHOBKH IS

IpaBUTAIIMOHHON CBapKH, KOTOpas MoKa3aHa Ha pucyHke 3 [2].
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Pucynok 3 — BHenHui BUI KOHCTPYKIUU YCTAHOBKU JJIs TPABUTAIMOHHOMN CBapKH

KpI/IBOJ'II/IHCI\/JIHI)IX IIBOB

OCHOBHBIM TPEUMYILECTBOM, SIBJISIETCS MEPEMENICHUE AIIEKTpOoJa 110
KpUBOM W aBTOMAaTMYECKOE NPEpbIBaHUME CBApOYHOM Ayru. KoHCTpyKius
YCTAHOBKM COCTOWUT M3: ONOPHOW IIMTHI |, Ha KOTOpPOW C IMOMOLIBIO CBapKu
3aKpeIUICeHa HAKJIOHHAs Hanpapisoomas 2. Ha HaKIOHHOW HampaBsIOLIEH
3aKpeIUICHa MOJABUKHO KapeTKa 3, cocToslas U3 poIMKoB 4, 5 U TEKCTOIMTOBOM
mactulbl 6. K miactuHe 6 mpUKperieH 3JeKTpojojaepkarenb 7, 6onramu 8.9.
Onopnast nTa uMeeT otBepcThs 10, IS )KECTKOro 3aKpeIieHUsT KOHCTPYKIIMU
3akuMaMu. HakjioHHash HampapisoIIas B HMJKHEM YacTH UMEET KaHaBKy s
aBTOMATHUYECKOT0 MPEPhIBAHUS CBAPOYHON AYTH.

OnHako KOHCTPYKIMSI YCTAHOBKHM MMEET Psii HEAOCTATKOB: YroJl HaKJIOHA
HaIpaBJISAIONIENH OCTAE€TCS MOCTOSIHHBIM, TaK KaK COEAMHEHHE OMOPHOW IUIMTHI U
HaIpaBJISIOIEH HEpPa3beMHOE; NEPEMEIICHUE KapeTKW [0 HalpaBJISIOEN
IPOUCXOAUT Ha pedpe POJMKOB, a HE B Mase, KaK U JOHKHO ObITh, TEM CAMbIM
n00aBJisisl  JOTOJHUTENIBHOE COMPOTHUBJIEHHE, YTO TPUBOAUT K OOpa30BAHUIO
MOBEPXHOCTHBIX J1€(EKTOB M HApYyUICHUI0 T€OMETPUHU IBa, MPHU BBITOJIHEHUU
OOJIMIIOBOYHOTO IIBa MPOU30UJIET OTKJIOHEHUE paboyell MOBEPXHOCTH AJIEKTPOJIa

OT TPACKTOPHUH IIIBA.
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CymiectByeT emie OAWH BHJ KOHCTPYKLHH, KOTOPBIA MPEJICTABICH Ha

pucyske 4 [2].

Pucynox 4 — BHemHuit BU KOHCTPYKLUHU YCTAaHOBKH JJIsl TPAaBUTAILIMOHHOMN CBapKU

HpHMOHHHCfIHBIX IIIBOB

Ha pucynke 4 nmnpencraBieHa  KOHCTPYKIMSL — YCTAHOBKH LIS
IrPaBUTAllMOHHOTO  THUNA  CBAapKW. Konctpyknusi ~ ycraHoBku — Ooree
YCOBEPIIICHCTBOBAHHAS B OTJIMYMM OT pPAaHHUX THUIOB KOHCTpyKUui. B
KOHCTPYKIIMU YCTAaHOBKH MOSIBHJIACh 3y0OuaTasi repeaada 1, ¢ moMOIIb0 KOTOPOi
€CTh BO3MOXXHOCTh PETrYJIMPOBAHUS TEPEMENICHUS] YCTAHOBKM B IOMNEPEYHOM
HaIpaBJIeHUH 1o 3y04aToi peitku 2. [loMruMo monepevyHoro nepemMenieHus, MOKHO
MEHSTh YTOJl HAaKJIOHA YCTAHOBKHM IPU MOMOIIM pblyaroB 3 u 4. JlaHHbIE BHIBI
MEPEMEILICHNS] YCTAHOBKU SABJISIIOTCSI OCHOBHBIMHU €€ NMTPEUMYLIECTBAMU. TaKxKe KaK

19



M BCE THUIBl KOHCTPYKUMM MJii TPABUTAIMOHHON CBapKH, yCTaHOBKA HMEET
HAKJIOHHYIO HaIpaBJISIIOIIYIO 5 IO KOTOpoi nepemeiiaercs kaperka 6. Ha kapetke
3aKpEeIIeH 3JIEKTPOI0AepKATEND 7.

OnHako KOHCTPYKIIMS TaKXe, KaK U BBINICYIIOMSIHYThIE UMEET HEI0CTATKU:
U3-32 MHOTO(YHKIIMOHAIBHOCTH KOHCTPYKIIUSI UMEET OoJibllie rabapuThl U Bec,
pabouasi 4yacTh 3JIEKTpoJAa TakkKe, Kak M B MPEIbIAyIINX pa3paboTKax, HUYEM HE
3a)MKCUPOBaHA, TEM CaMbIM 3TO MOXET MPUBECTU K OTKIOHEHHUIO AJIEKTpoAa B
MONIEPEYHOM HaIlPaBIICHUH.

Cnenyromuii BHJA YCTPOMCTBA I CBAapKH HAKJIOHHBIM 3JIEKTPOJIOM

IpeJICTaBJICH Ha pucyHKe 5(a, 0) [6].
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PI/ICYHOK 5a - yCTpOﬁCTBO AJI1 CBApPKW HAKJIOHHBIM 3JICKTPOJAOM BUI C6OKy
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Pucynok 56 - YcTpoilcTBO /U1 cBapKy HAKJIOHHBIM 3JIEKTPOJOM BHJI CBEPXY

B npennokeHHOM yCTpOMCTBE ISl YHPOLIEHUS W3TOTOBJIEHUS B CTOMKE
BBITIOJTHEH HAIMPABJISIIOIINNA a3 U MIAPHUPHO YCTAHOBJIEH ABYXIUICUHMN pblyar, Ha
OJTHOM H3 IUIeY KOTOPOTO 3aKPEIUIEH JJIEKTPOJOJEpKaTellb, MPU ITOM Yy3el
MOKMUMa 3JIEKTPOJa K U3IEIHIO BBINOJHEH B BUJE MOJNPYKUHEHHON PYKOATKH,
CpEIIHEW YaCThIO CBSI3AHHOW C OJAHUM U3 IJIeY YIOMSIHYTOI'O JABYXIUJIEUYErO phluara
Y HECYIIEW Ha OJHOM M3 KOHIIOB POJIMK, B3aUMOJICCTBYIOIIMI C TTA30M CTOMKH, a
IEKTPOJOAEPKATENh PA3MEIIEH MEXIy OCHOBAaHMEM M OCBIO IIOBOPOTA
JBYyXILIeuero perdara [6].

[Ipennaraemoe ycTpOHCTBO COJEPKUT OCHOBaHUE 1, och 2 U Bpaliaemyro
Ha HeW cToMKy 3 ¢ HampasisiromM nazom 4. Croiika 3 ¢ moMounipr0 ocu 5
COEJIMHEHA C IBYXIJIEYUM pblYaroM 6, Ha JIEBOM IJIeYe KOTOPOTO YEPE3 U3O0JISITOP
7 3aKperuieH JJIeKTPOJoAepkKaTeb 8 C SIEKTPoAOM 9, YCTaHOBIEHHBIM B
orBepctue 10, a mpaBoe mieyo ¢ nomouipio ocu 11 u npyxunsl 12 coenuHeHo c
y3JIOM To[pkuMa 3ekTpoaa 13. Ha olHOM KOHIE phlYyaXXHOW PYKOSITKU 14 3TOrO
y3J1a PacrloJIOKeH POIuK 15, a BTOpol KOHEI] MOXKET OBITh 3aKPEIUICH B UCXOJTHOM
0JIOJKEHHUH 3aresikoi 16 [6].

Ocsp 11 mapHUpHO cOoeqUHEHA C ABYXIUICYNM PhYaroM 6 M HEMOJBMKHO C

pBIYQXHOW pYKOSITKOM 14 W oaHMM KOHIOM mOpykuHbl 12. BTOpoi KoHel
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npyXuHbl 12 3akperieH B o6oiime 17, koTopast HajeTa Ha och 11 ¥ HEMmOABMKHO
COCUHCHA C JBYILICYHM pbryarom [6].

OcHoBanue 1 cHaGkeHO MarHuTamu 18, ¢ TOMOIIBIO KOTOPBIX YCTPONCTBO
3aKpemIeHO Ha cBapuBaeMoM u3zaenuu 19. Croiika 3 ¢ momoup0 AyrooOpazHoi
ckoobl 20 c otBepcTUAMH 3aUKCHpOBaHa B ONPEIEICHHOM TOJIOKCHHUH
OTHOCUTEIHHO OCHOBaHUS 1.

Crnenyrommii BUJ YCTPOMCTBAa JUIsl CBapKW HAKJIOHHBIM 3JIEKTPOIOM

Npe/ICTaBJICH Ha pUCYHKe 6(a, 0, B) [7].
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Pucynok 6a - YcTpolcTBO /U1l CBapKH HAKIIOHHBIM 3JIEKTPOJIOM
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Pucynok 66 - YcTpoiCcTBO /17151 CBapKH HAKIIOHHBIM AJIEKTPOJIOM
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PucynOK 6B - YcTpOoHCTBO 3JIEKTPOI0ICPIKATEINSI TSI CBAPKH HAKIIOHHBIM 3JIEKTPOJIOM

Ha puc. 6a n300paxxeHo ycTpoicTBO, BUJ COOKY; Ha puc. 60 - BUJ CBEPXY;
Ha puc. 6B - pa3zpe3 A-A MO MIAPHUPHOMY MEXAHU3ZMY.

YCTpPOHWCTBO CONEPKUT OCHOBAaHHE | C TIIOCTOSSHHBIM MAarHUTOM U
HaITPaBJISAIONIEH IITAHTOM 2, MOABMKHOW KapeTKOU 3 M 3JIeKTpoAoaepKaresieM 4.

Ha ocHoBanum 1 3akperuieH onopHsld KpOHIITEWH 5. Hampasnsromas
HITaHra 2 YCTaHOBJIEHAa B OTBEPCTUM 6 OINOPHOTO KPOHIUTEHHA IOCPEICTBOM
BTYJIKM 7, OCH 8 U MOKUMHOM raiiku 9. Ha xoH1e mTaHry 2 BBIIIOJIHEH 3yOUaThlii
cexktop 10, B3aMMOIEMCTBYIOLINI C peryIupoBOYHbIM BUHTOM 11. JIns1 ycTaHOBKH
TpeOyeMOoro yria HoBOpPOTa MITAHTH 2 OTHOCUTENIHO BEPTUKAIbHOM IMIIOCKOCTH BO
BTYJIKE 7 BBINOJHEH a3 12, a B ONOPHOM KPOHIUTEMHE 5 CMOHTUPOBAH BHUHT 13.
Kaperka 3 cnaGxkena ponukom 14, momxaTeiM OpyxuHOW 15 Kk mTanre 2, ¢
ycrynom 16 [7].

Crenyromuii BHJ YCTPOMCTBA IS CBAapKU HAKJIOHHBIM 3JIEKTPOJIOM

npejCTaBcH Ha pucyHke 7(a, 0, B, T) [8].
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Pucynok 76 - Pa3pes A-A

Pucynok 7B - YcrpoiicTBO, BU CBEPXY
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PucyHok 7t - muIMHIp ¢ a3oM, pa3BepTKa

Ha puc.7a nzo6paxkeHo ycTpoicTBO, 00U BUI; HA pUcC. 70 - pazpe3 A-A;
Ha pHC. 7B - YCTPOMCTBO, BUJI CBEPXY; HA PUC. /T - UMIUHAP C Ia30M, pa3BEPTKa.

YerpoiicTBO cocTouT M3 OCHOBaHMS 1 ¢ d2jeMeHTaMHM (UKcaluH 2,
YCTPOMCTBA Ha CBapUBAEMOM MOBEPXHOCTH 3 (HAmpuMep, MOCTOSHHBIX MarHUTOB),
Kopiryca 4 ¢ yCTaHOBJIEHHBIM B HEM 0apabaHOM 5 ¢ CUHYCOMIaIbHBIM 3aMKHYTBIM
na3oM 6, 3JIEKTpOAOAEp)KaTenasl 7, 3aKpEIUIEHHONO Ha IMOJIBHYKHOM KapeTke &
cko0oii 9. [loaBmxHas kapeTka 8 ycTaHoBJIeHa B Hampasistomux 10 kopmyca 4 ¢
BO3MOYKHOCTBIO BEPTHUKAJIBHOIO IE€pEMENICHUS W C NOMOWp wmThips 11
B3aMMOJIEUCTBYET ¢ Ma3oM 6 Oapabana 5 uepe3 okHO 12 B kopmyce 4. bapaban 5
YCTaHOBJIEH B KOpITyCe 4 Ha MIAPUKONOAIIMITHUKAX |3 MIapHUPHO U NOANPYKUHEH
OTHOCHUTEJIBHO €ro CIUPaIbHON 3aBOJHOM MPYXKUHOU 14, OAMH KOHEL KOTOpOW
3adukcupoBaH B 00oiMe 15, 3akperuieHHON Ha Kopmyce 4, a Ipyroil - Ha BTYJIKE
16, coenrHEHHON C MOBOPOTHOM OChio 17 Gapabana 5 mocpeACTBOM PyKOSTKH 18
yepe3 TopioBbie mpotouku 19 Bo Brynke 16 u 20 B ocu 17- B o6oiime 15 umeercs
ToproBas nporouka 21. Pykositka 18 momkumaercs k oboitme 15 mpyxuHoit 22.
Kopnyc 4 ¢ momompio ocu 23, BuHTa 24, raiiku-Oapamka 25 u miacTuH 26
IIAPHUPHO COCAMHEH ¢ ocHoBaHueM 1 [8].

YCTpolCTBO MO3BOJIAET NOBBICHUTH KAaueCTBO CBAapHOrO IIBa 3a CYET
o0OecrieueHrss paBHOMEPHOH TiyOuWHBI mporuiaBieHus. Kpome Toro, oHo He

TpeOyeT nepeHanaaKy Mpy cBapke "clieBa - HampaBo' WK "cripaBa - HaJIeBO'".
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Hauunas ¢ 1940-x ronoB, cBapka HAKJIOHHBIM 3JIEKTPOJOM IIMPOKO CTalia
NPUMEHATbCS Ha KopadenbHbIX Bepdsix SAmonuu. [locrne yero rpaBUTalMOHHBIN
TUIl CBAapKMU Hamien mupokoe npumenenue B CUIA, rae u mpuoOpen HOBBIE
BAapUAHThl YCTAHOBOK M MHOTOYMCIICHHbIE TATEHTHI 10 JTAHHOMY THITY CBApKH [4].

Crnenyrommii BUJ YCTPOMCTBA JUIsi CBapKW HAKJIOHHBIM 3JIEKTPOIOM

npejcTaBiieH Ha pucyHke 8 [3].

Pucynox 8 — YcrpolicTBO 1151 CBapKH HAKJIOHHBIM 3JIEKTPOJIOM U 3JIEKTPOIOIEpKATETh
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HacTrosiee n3o0peTeHrne OTHOCUTCS K YCTPOMCTBY AJIsi AYTOBOM CBapKH C
TPaBUTALMOHHON NOAAYEH.

3amauelt HACTOSIIET0 M300pETEHUsl SBIIACTCS CO3/IaHUE YCTPOMCTBA JUIs
JIyTOBOM CBapKW C T'PABUTALMOHHOW MOJA4Y€d, B KOTOPOM MOTYT MCIIOJIb30BATHCA
CTaHJAPTHBIE WIH OJJHOPOJIHBIE AIEKTPO/IBI.

CornacHo HacTosIIeMy M300PETEHUIO Ha BEpPXHEM KOHIIE HAKIOHHOW WM
CKOJIB3SIIIEN YACTU MPETYCMOTPEHO YCTPOMCTBO, BBIIOJHEHHOE C BO3MOYKHOCTBIO
MEJIUIEHHOI'O OTBOJA 3JIEKTPOJA OT METAUIMYECKOM 3aroTOBKU JUIA IMOJy4EHUS
Ha4aJbHOM yTH. DTO YCTPOMCTBO YIIPABIIAETCS BPYUYHYIO, M IIOCJIE TOTO, KaK Jyra
3Q)KTETCS, MOKHO JIEFKO OCBOOOAMTH AJIEKTPOJ W 3allyCTUTh 3JEKTPOJA MPU €ro
NaJICHUU [0 HAKJIOHY, YTOOBI BBIIIOJIHUTE ornepaiuio cBapku. COCTaBHON 4acTbhiO
YCTPOMCTBA SBIISIETCSA  DJIEKTPUYECKUM IIEPEKIIIOYaTeNlb, HWMEIONIMM  pblyar,
IPUCIIOCOOJICHHBIN Ul 3aleIUIeHUsT C IMOMOILIBI0 PYYHOI'O CpEACTBa, KOTOPOE
HOJTHUMAET 3JIEKTPOJ], YTOOBI OJHOBPEMEHHO 3aMbIKATh €r0 KOHTAKTHI U 3aITyCKaTh
DIEKTPUYECKUN TOK B 3ekTpoAe. [IpuBoauMoe B AEHCTBUE BPYUHYIO CPEINCTBO
npuHUMaeT (QopMy  KpHUBOIIMIIA C YaCTUYHOW  IIIECTepHEH HA  HEM,
MPUCIOCOOJICHHOM IS 3alEIVIEHUS] PEHKH Ha CKOJIB3SIIEM AeprKaTese IeKTPoaa.
Ota miecTepHs UMEET IUIOCKYI0 YacTh Ui OCBOOOXKIEHUS PEeMKU U AepiKarens,
KOrjga Jyra 3aTsHyTa. PbIYa)XHO€ YCTPOWCTBO YJEPKUBAET PEUKY B ILIOTHOM
3alENJIEHUN C IECTEPHEN.

Jnga apyrux uened u Juis Jy4IIero MOHUMaHHUsS H300pETEeHUsT MOXKHO
0o0paTUThCS K CIEIYIOUIEMY MOJPOOHOMY OINHMCAHMIO, TPUBEACHHOMY B CBSI3H C
MIPUJIAra€MbIM YEPTEKOM, HA KOTOPOM:

Bepxuuii mnpeacraBisier cobod BHA B TEPCHEKTUBE YCTPOMCTBA IS
JIyTOBOM CBapkKu C TPAaBUTALMOHHOW MOJAYEH, COAEPHKAIIErO IyCKOBOE
YCTPOMCTBO MO HACTOSIIEMY U300PETEHUIO.

Hwxuui - yBeJIWYEHHBIM YaCTUYHBIM BHUJ B IIEPCIIEKTUBE YCTPOWCTBA U
MYCKOBOTO YCTPOMCTBA, MOKAa3bIBAIOIIMKA 3y04aTyl0 pelKy Ha IUJIOCKOM YacTu
HIECTEPHH M OTIYIICHHBIN AJs1 00eCIEUEeHUs CKONB3AUIEr0 JIBUKEHUS 3JIEKTPO/Ia,

CCJIM Ayra Obla 3akara.
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Kak noka3zaHo Ha BEpXHEM pHUCYHKE, NTOKa3aHa MNpsMOyroyibHas pama 10,
BKJIIOUAIOIAasl B ce€0sl CKONB3AIIYI0 WM HAaKJIOHHYIO 4acTh 11 u HampaBisiomye
crepkan 12, 13 snextpona. Ha ckonpssiiryro yacte 11 ckonb3ut nepxkarens 14
DNEKTPOAA, HECYIIMHA DJJEKTpoh 15, KOTOpBIM IPOXOAUT BHU3  MEXAY
HaIpaBJSIIOLIEH CTEPKHU I  B3aMMOJEWCTBUS ¢ 3arotoBkamu 16, 17,
ONUPAKOIIMMHUCS HA TOBEPXHOCTH CTOJIA 18 ¥ CBapuBacMbIMU BMECTE.

Ha HmKHeM KOHIlE CKoOJIb3sinlell 4acTh 11 pacrnonokeH peryiaupyemblid
OTOPHBIN CTEPKEHB 21, a HA 3aJIHEM KOHIIE paMbl, COEIMHEHHBIN C BEPTHUKAIbHON
4acThIO 22, HAXOAUTCA ABOMHOM 3aXuM 23, HECYLIMU OMOPHBIE CTEpKHU 24, 25.
Pama perymupyercss nis pa3iMYHON BBICOTBI C IOMOIIBIO OCYIIECTBIISISA
pPEryJaupoBKYy OIOpHBIX cTepkHed. C momompro 3THX crepkHer pama 10
YAEPKUBACTCS Ha Kparw, NPUYEM HaNpaBIAOMIKE CTepkHU 12, 13 mpoxonast
napajuielibHO 3arotoBkam 16, 17.

BeptukanbHas yacts 22 UMeEET yIUIMHUTENL 26 Ha CBOEM BEPXHEM KOHIIE,
KOTOPBIN mojaepxuBaeT kadenb 21, uMeronuii TiOKyro neTiao 28, COeIUHEHHYIO
c aepskareneM saektponaa noj 29. Iletns 28 umeeT JOCTaTOYHYIO JUTMHY, YTOOBI
oOecreynTh CBOOOJAHOE CKOJIB3SLIEE JBHXKEHUE naepxatens 14 ¢ ogHOro KoHIa
CKOJIB3AIAsl 4acTh K JIPYroMy €€ KOHIly. DJIEKTpoA 15 MpuKpervieH K JepKaTelnto
14 ¢ moMouIbI0 32)KUMHOTO BUHTA 31 ¥ MPOXOJIUT Yepe3 HAMPABIISIIOLINE CTEPKHU
12, 13 k muHum cBapku 32 mexnay 3aroroBkamu 16, 17. Ilocne 3anmycka ycTponicTBa
JepKaTeab U BJIEKTPOJ MaJaroT H3-3a MOJ JEHCTBUEM CHIIBI TSHKECTH, BHHU3 IO
CKOJB3AIIEH YacTh M MaTepuasl 33 CBapHOIO IIBa U3 CEPJIEYHUKA JIIEKTpoAa
ocakaaeTcs Ha 3arotoBkax 16, 17. CkopocTh NBHKEHUS JIEKTPOIA ONPENEIIACTCS
CKOPOCTBIO, C KOTOpO# 3nekTpoa 15 ornaer matepuan 33.

Ha BepxHeM koHIlE ckonb3smieit yactu 11 pambl HaxonuTest KpuBowwmIl 35
C PYYHBIM YIPABJICHUEM, UMEIOIINK YaCTUYHYIO IIECTEPHIO 36 HA OJJHOM KOHLE U
Ha OJIHOM CTOpPOHE CKOJb3send yactu 11, n Kynadok 37 Ha IPOTHUBOIIOJIOXKHOM
CTOPOHE CKOJB3SIEH YacTu 11. KOTOphIA UMEET IJIOCKYI0 4acTh 38 Ha HEM. JTa
IJI0CKas 4acTh 38 KyJjlauka mapajuiesbHa Iiockod yactu 39 Ha mectepre 36. K

nepxkarento 14 snekTtpona mpukperuieHa peiika 41, Kkotopas TpOXOIUT Haszal U
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JEKUT HAJ IUIOCKOM 4YacThio 39 mectepHu, Korja aepxkartens 14 u snextpon
MOJJIEP>KUBAIOTCS. HIDKHUM KOHIIOM. 3JIEKTPOJa Ha 3aroTOBKaxX M C JAEpKaTeIeM Ha
BEPXHEM KOHIE CKOJb3s1en yactu 11.

YToObl yCTaHOBUTH AYTY, SJCKTPOJ MEJICHHO MOJHUMAETCS OT 3arOTOBOK
IpU BKJIIOYEHHOM CBApOYHOM TOKE. JTO JBUXKEHHE HE MOXKET OBITh OBICTPBHIM U
JOJKHO OBITh YCTONYHMBBIM.

Korna kpuBommumn 35 moBopaunBaeTcs, 3yObsi HA YaCTHUHOM miectepHe 36
BXOJST B 3allCIUICHHE C 3yObSAMM peeK, U JepKaTeiab AJIEKTPOAa U DIEKTPOJ
MEJIEHHO BBITATMBAIOTCS BBEPX IO HAKIOHY. OJTHOBPEMEHHO, KOT'/1a 3TO CAENAHO,
KOHTAKTHBIM peraar 43 nepekirodaresia 44 NOKUIAET INIOCKYIO 4acTh 38 KyJadka u
Ha)XKMMAETCs BBEPX, 4YTOOBI 3aMbIKaTh JJIEKTPUYECKYIO IIEMb, KOTOpas uepe3
COOTBETCTBYIOILIME AJIEMEHTHI 3alyCKaeT 10Jlayy CBAPOYHOIO TOKA yepe3 Kadesb
27 K 3nekTpoay u aeransM. 16, 17.

Kak Tonbko omeparop BUAMT, 4YTO Jyra YCTaHOBJIEHA, OH MEHSIET
HaIpaBJeHUE MOBOPOTA KPUBOIIMIIA, YTOOBI CHOBA MPUBECTH IUIOCKYIO 4YacTh 39
IIECTEPHU BPOBEHb C 3yOUaToil pEelKOW W TeM caMbiM OCBOOOJUTH 3y0UaTyIO
pEelKy OT WIECTEpPHHU, NOCJIE 4ero naepxarenb 14 u smektpon 15 craHoBsTCA
OCBOOOXHAaeTcs M JCHCTBUE CBapKu cJleayeT. ITO CBapoO4yHOE JIeHCTBUE
IIPOJIOJKAETCA HAa 3aroTOBKax N0 TE€X IOp, MOKa Jaepxkarenb 14 He JOCTHrHET
HIDKHETO0 KOHIA CKOJb3smer yactu 11. Mexay HMKHUM KOHIIOM DJIEKTpOAa U
3arotToBkamu 16, 17 coxpansieTcs TyroBou 3a30p Oijarojapsi KpaTepy, KOTOPbIi
oOpa3yeTcsi B AJIEKTPOJE. KOHYMKOM M PACIUIaBICHHBIM HAPYKHBIM (PIFOCOBBIM
MOKPBITUEM JJIEKTPOJa, KOTOPbIA cOOMpaeTcs Ha MepeAHeM Kpae dJIEKTpoja, Tak
YTO JIEKTPOJ ABUKETCS MO HEMY. DIEKTpoa 15 yaep:kuBaeTcs 1o npsMou JIMHUN
HaIIPaBJISIIOIIMMHU CTEp)KHIMU 12, 13,

Croiika 41 sBisgercss xecTkol ¢ gepxkarenem 13, HO H3-3a HEKOTOPOW
0cnabJIEHHOCTH COEIUHEHMS JIep)KaTessl C CKOJB3AIIEH 4YacThi0 CTOMKA MOXKET
CTPEMUTHCS MOKUHYTH IIecTepHI0. UTOOBI yAEep>KUBATh PEHKY MOJOKUTEIHHO Ha
LIECTEPHE BO BpeMs IyCKOBOM ONEPALMH, TPEAYCMOTPEH pbiyar 51, mOBEpPHYTHII

Ha CcKojap3simed uvactu 11 Ha 52, KOTOphIM HMeEET KOHEl 53 TOJIOBKH,
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NPUCIIOCOOICHHBIN A yAepX aHUs B BepxHed udactu peiiku 41. DTOT pbryar
yAEpKUBAETCS Ha cToWke 41 HATSHKHOW NpPYXKUHOM 54, COENMHEHHOW MEXAY
pBIYaroM M BEPTHKAJIBHO MPOXOIAIIMM KPOHIITEMHOM 55, TaKkKe Ha CKOJb3SIICH
gyactu 11. T'onoBHOM koHenm 53 oOrpaHndeH B CBOEM JBW)KCHUU BHU3
OrpaHuYMTEsIeM 56, IPOXOMAIIMM B IONEPEYHOM HAINPABICHUU OT CKOJIB3SIICH
yactu 11. Konen 53 ronoBku 3akpyrieH, 4ToObl MOKHO OBUIO JIETKO BCTaBUTh
3y04UaTyro perKy Mexay Hel U mecTepHen 36.

Cnepgyrommii BUJ YCTpPOWCTBAa JUIA CBApKUM HAKJIOHHBIM 3JIEKTPOJIOM

npejcTaBiieH Ha pucynke 9 [4].

Puc.9 - ycrpoiicTBO 3nekTposoaepKaTes Uil CBapKH HAKIOHHBIM 3JIEKTPOAOM

YCTpoiicTBO CONEPKUT OCHOBaHME 15, HAa KOTOPOM pEryJUpyEeMbIM
00pa3oM YCTaHOBJIEH OTHOCHUTEJIHHO BEPTUKAJIBHBIA CTOJO WM KOJIOHHa 16,
pacIojoKeHHbIE TaK, YTOObI HAMPABIATH JepiKaTeab AJIEKTPOaa WIH TOJOBKY 17,
YCTAHOBJIEHHYI0O Ha HEM C BO3MOXKHOCTBIO CKOJIb)KEHUA. ['0JIOBKA COIEpPKHUT
3aKUM, NPEAHA3HAYCHHBIM MU 3aLEIUICHUS C BEPXHUM KOHLIOM 3JIEKTPOJa WIIH

CBApOYHOIO cTepxkHs 19, mnpuuem cTepKeHb pPACHOJOXKEH MOJ  YIJIoM
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OTHOCHUTENBHO CTOMKH 16. [IpeagycMOTpeHO CpeicTBO PEryIUPOBKH, BKIIOUYAIOIIEE
BUHT C HAaKaTAaHHOW TOJIOBKOM, KOTOPBIM JOMYCKAET YrOJl CBAPOYHOTO CTEPIHKHS.
OTO NOMKHO OBITh M3MEHEHO IO OTHOIICHWIO K MOCTy 16 IS yJIOBJIETBOPEHUS
pa3zHOOOpa3HbIX TPEOOBAHUM, KaK 3/1€Ch, IOCIIE OMKUCAHHOTO.

Ha pucynke nokaszaHa TUNH4YHAas cBapoYHas yCTaHOBKA, MPU 3TOM CTOMKaA
16 B 3TOM cClly4ae YyCTaHOBJEHAa BEpPTHUKaJIbHO, a CBApOYHBIA cTepkeHb 19
PACIIOJIOKEH AHAJIOTUYHO TUMOTEHY3€ MPSIMOYTOJIBLHOIO TPEYTrOJbHHUKA, CTOPOHBI
KOTOPOTO COOTBETCTBYIOT pabouell IMOBEPXHOCTH K cToike. Mexay paboueit
MOBEPXHOCTHIO M HAKOHEYHUKOM CTEP>KHSI BO3HUKAET Ayra, M, KOTJa MeTall
AJIEKTpOJA TUIABUTCA, OH OCaXKJaeTcs Ha pabouell MOBEPXHOCTH, 00pa3ys TaKuM
oOpazom yuHuio 21 cBapku. ['omoBka 17, ypaBHOBEIIEHHAs CO CTOPOHBI CTEPIKHS,
OKAa3bIBAET CBA3BIBAIOIICE WJIM 3aKJIMHUBAIONICE JCHCTBHE HA CTOMKY 15, Ha
KOTOPOM OH 3aleIUieH, W3-3a BpaIlaTEeIbHOIO BO3JICUCTBUSA, BBI3BAHHOIO
CBApOYHBIM CTEPKHEM Ha MOJIIUIHUK Mpu padorte. [loaTromy Bec Tojg0BbI HECET
CTOJIO, a €ro CITyCK PEeryJIupyeTcsl CTOpaHUEM KOHYUKA CTEPKHS.

Korma romoBka kawaercss B J1r0OOM HampaBiICHUH, OTPAHUYECHHOM
mTudTamu, 3arenieHue Wik CKpyuyruBaHue MTU(TOB C TPOTUBOIOIIOKHBIX CTOPOH
CTOMKHU MPUBOJUT K 3alICTUICHUIO 3alleTUICHMs], (PUKCAIMN WM 38KUMY TOJIOBKU K
croiike. Takum oOpa3oM, roJOBKa MOXKET OBITH 3a0JOKHpPOBaHA B IOIHSTOM
MOJIO’KEHHUH, KOTJla HAKOHEUHHUK CTEPKHSI HAXOAUTCS BHE pabouell MOBEPXHOCTH
py TMOATOTOBKE pabOThl K omepainmu cBapku. Korjga rosioBka omylleHa, OHA
KadaeTcsi B MPOTUBOIIOJOKHOM HAIpaBJICHUH Ojarojiaps TOMY, YTO CTEP)KEHb
HaxXOJWTCS B KOHTaKTe ¢ paboToM, 3aHMMasi TaKuM O0Opa3oM 3a30p MEXIY
mTUGTAMU U CTOMKOM, 3aIeTuIsis X (PPUKIIMOHHBIM CITIOCOOOM U 3aKUMasi TOJIOBKY
K crouke. [locne Toro, kak onepauusi CBapKu HadaTa, U BEPXHsA YaCTb CTEPXKHS
HAYMHAET TasATh, MTUPTH OCBOOOXKIAIOTCS, YTOOBI MO3BOJIUTH TOJIOBKE HEMHOTO
OMYCTUThCA M CHOBa 3axaThb. JleiiCTBHME OYE€Hb HE3HAYUTEIBHOE, JBHKCHUE
3aKMMa U pa3kuMa COCTAaBJISET He 00Jiee HECKOJIBbKUX THICSIUHBIX JIOWMA, TaK 4TO

TOJIOBKa OITyCKacT CTOﬁKy OTHOCHUTCIIbHO IIJIAaBHBIM PABHOMCPHBIM JIBHKXCHHCM,
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9TOOBI TIOIIEPKUBATh PABHOMEPHYIO IYTY U C OYCHBb HEOOJBIINM JaBJICHUEM Ha
KOHYMK CTEPKHSI.

Yacte 25 TONOBKM TMpeACTaBIsIET CoOOM IENbHBIA  pa3IBOCHHBIM
KPOHIITEHH 28, OXBaThIBAIOIIMN 4YacTh 24 W IIAPHUPHO COEIWHEHHBIA C HEH
MOCPEJICTBOM HIAPHUPHBIX MITU(TOB UM BUHTOB 29, KOTOPBIE MPEANOYTUTEIHHO
MPEACTABISAIOT CO00 BUHTBHI ¢ OYPTUKOM B PE3bOOBOM COEIMHEHUU B OOKOBBIX
ractuHax 28-28. Kaxaplii BUHT UMEET XBOCTOBUK, 0OECIIEUUBAIOLIUNA OTIOPY ISt
CcOOTBETCTBYIOIMX HOXKEK 30-30 kpoHITeitHa 28.

Yacte 20 KpoHIITEWHA JOMOJHUTENBHO BKJIOYAaET B ce0s mapy
MOJIYKPYTJIBIX BBICTYNOB 34-34, Kak10€ U3 KOTOPBIX BKIIOYAET B C€0sl OTBEPCTHE
35, oOpa3zoBaHHOE B HEM. JTH HAKOHEYHUKH OOCCIEUMBAIOT KJIEMMBbI JJIS AP
IIPOBOJTHUKOB WK KabOenen 36, KOTopble MOAal0T CBAPOUHBII TOK Ha CTEpPKEHb 19,
IIPU 3TOM KOHIIbI KaOeJiel MOTEI0T WK MPUITAUBAIOTCA B OTBEPCTHUSX 35.

CBapouHblii TOK, TOJaBaeMblii MPOBOJHUKAMHU 36, 0053aTE€IBbHO HMEET
OTHOCUTEIBHO HU3KOE HANPsHKEHUE U OOJBIIYIO CUITYy TOKA, U, TOCKOJIBKY 3TOT TOK
JIOJDKEH MPOXOJUTH uepe3 KpoHIITedH 20, 4TOObI TOCTHYh CBAPOYHOTO CTEPIKHS
19, KpoHIITEHH AOKEH OBITH M3TOTOBJICH M3 METajula ¢ HU3KUM DJICKTPUUECKUM
COMPOTHUBJICHUEM JJIS MPEJOTBPAIICHUS HAarpeBa. B CBsI3U ¢ 3TUM KpOHIITEHH 23
MPEANOYTUTENBHO TPEACTABISICT COO0OM JUTEHHYI0 WM JIMTEHHYIO MAIIHHY,
00pabOTaHHYIO0 B COOTBETCTBUHU C TPEOOBAaHUSMHU M M3TOTOBIICHHYIO U3 METalla,
UMEIOLIET0  COOTBETCTBYIOIIME (PU3MUECKHE U JJIEKTPUYECKHUE CBOMWCTBA,
HaIMpUMep, U3 JIATYHU WA OPOH30BBIX CIUIABOB, UMEIOIIMX OTHOCUTEIBHO HU3KOE
AIEKTPUYECKOE COMPOTUBIICHHUE.

[TocpencTBOM MIAPHUPHOTO COEAWHEHUS MexAy dactsamu 24 u 25
peryinpoBka BUHTA 20 U3MEHSIET YIJI0BOE COOTHOILIEHUE MEXKAY IBYMS YACTSAMH.
[TockonbKy  HampapBisOUIEMY 3JeMEHTy 24 He JIOMyCcKaeTcsi  yIiIoBOE
nepeMeIieHne Mu3-3a ero 3ameruieHus ¢ mtudTom IS, mpuBeneHue B ACCTBUE
BuHTa 20, TakuM 00pa3oM, U3MEHSIET yTroJl HaKJIOHa JeTanu 25 W cTepxkHs 19,

nepeMenaeMoro TakuM 00pa3om, OTHOCUTENBHO MTU(TA.
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Jlis Toro 4toObl Omeparop MOT YCTaHOBUTH CBAPOUHBIM CTEPKEHb IOA
pa3NUYHBIMH YIJIAMH, MOJIXOJAIIMMHU [UIsl CBApKH PAa3JIMYHBIX CIUIABOB WIIA
TOJIILIMHBI METajlia, TOJIOBKA WJIM Jep>KaTelb BKIIOYAeT B ce0s rpagydpOBaHHYIO
mkany 42 u ungekcHelil 3Hak 43. llkana 42 pacronokeHa ¢ OJHON WM 00eux
CTOPOH. MOJIBUKHOW YaCTH 25 M MHIAECKCHOW METKU Ha HENOABMKHOU yactu 24. C
MOMOIIIbIO 3TOM KOMIIOHOBKM MOJKET OBITh HaHeceHa JuarpaMma yrioBOM
YCTAaHOBKH CTEPXKHS JUIsl Pa3IMYHBIX HACTPOEK padOThI, HAIPUMEDP, HACTPOMKA IS
KOHKPETHOM pabOThl MOXKET OBITh MEPBOHAYAIBHO ONPEEICHO SKCIIEPUMEHTOM, a
HAaCTPOMKH YKa3aHbl IS JATbHEUILIEr0 UCII0JIb30BAHMS.

Crotika 16 ¢ BO3MOXXHOCTBIO PETYJIMPOBKH YCTAHOBJIEHA HA CBOEM HMKHEM
KOHILIE B OCHOBaHMM |5 M mopmepx uBaercs C BO3MOXKHOCTBIO IOBOpPOTAa B
Pa3BOCHHOM JIepKaTelie Win KpoHITeHe 45. [[ns 3ToW 1enu HWKHUN KOHEIl
cToiiku 16 CcOmepkKUT S3bIYOK, HUMEIONIMHA NPOTHBOMOJIOKHBIE IIOCKUE
IIOBEPXHOCTH 46 Ha IPOTUBOIIOJIOKHBIX €r0 CTOPOHAX. DTOT SI3bIYOK PACIOJIOKEH
MEXAy KOHEUHOCTsIMH 47—47 xpoHuuTeiiHa 45, yepe3 OTBEPCTUS U OTBEPCTHE,
gyepe3 KOTOpOoe MPOXOIUT BUHT 48, MPOCBEPJICHO OTBEPCTHE. ITOT BUHT COACPIKUT
rojioBKy 49, ynuparouiytocs B OJHy U3 KoHeUHocTel 47, u OapaiikoByto raiiky 50
HAaBUHYMBAETCS HA MPOTUBOIOJOXHBIM KOHEIl BHHTA M ONUpaeTcd Ha
MPOTUBOIOJIOKHYI0 KOHEYHOCTh. CToliKka 16 MoXeT OBITh JJICKTPUUYCCKHU
M30JMPOBAHA OT OCHOBAaHHSA B ATOM TOUKE MOCPEICTBOM TMIIb3bl WU TPYyOkH 51,
BBITIOJTHEHHO!M MPENNOYTUTEIBHO U3 TUAJIEKTPUUECKOTO BOJIOKHUCTOTO MaTepuania
U OKpy>Karomieil BUHT 48, yTOoObl M30JMPOBATH BUHT OT ONoOpbl. [1apa BOJOKOHHBIX
maitd 52—52 pasmenieHa MeXJy COOTBETCTBYIOUIUMHU KOHEUHOCTSIMH 47—47 u
MJIOCKUMU TOBEPXHOCTAMH 46 CTOWKH, 4TOOBI M30JUPOBaTh KOHEYHOCTH 47 OT
CTOMKM, TaKMM 00pa3oM TMOJIHOCTBIO HM30JHUPYs CTOWKY OT KpoHIITeHHa 45 u
ocHoBanms 15. Kornma kpeuibuatas raiika 3aTsHyTa CTOWKa 16 ¢ (pHUKIIMOHHBIM
3KUMOM B TIOJIOKCHUH MEXAY KOHEYHOCTSMU B JIFOOOM JKEJIaeMOM YTIIOBOM
COOTHOILIEHUH. OJTa PETYJIUPOBKA B3aUMOAECHCTBYET C YIVIOPETYJIHPYEMBIM

neprateneM 17 cBaApOYHOIO CTEPKHS CIEAYIOMUM 00pa3oMm.
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VYTnoBaTOCTh WM BEPTHKAIBHOCTh CTOMKHM 16 OTHOCHTENbHO paboueid
NOBEPXHOCTH OIpEAeNAeT JJIMHY CBApHOIO IlBa, KOTOPBIA MOXET OBITh
MPOU3BEIEH JIIOOBIM OJTHUM 3JIEKTPOJIOM, MOCKOJIbKY AJIEKTPO/IbI JH000r0 pazMepa
OyayT moTpeOJATbCS B TEYEHHE 3aJaHHOTO IPOMEXKYTKA BpPEMEHHM IIpH
HaJUIeKAlUX HACTpOilKax Toka. bbulo oOHapykeHO, YTO OOJBIIMHCTBO
ANEKTPOJOB OYIyT Croparb co CKOpocTbio oT 8 10 10 Ar0lHMOB B MHHYTY,
HE3aBHCHUMO OT pa3Mepa, €CIIM MOJAaTh COOTBETCTBYIOIIUM TOK JUIS pa3Mepa.

Kponmreitn 45, Ha koTOpoM ycTaHoOBlIeH IITU(PT 16, BKiIO4aeT B ceds
ITOBOPOTHBIA BaJl 55, KOTOpBIM WIAPHUPHO MOJJIEPKUBAECTCS B BBICTYyIIE 56 Kak
yacTh ocHOBaHUA 15. CtonopHslid BUHT 57 CBOOOJHO 3aKpeIuIeH B OTBEPCTHUH,
IIPOCBEPJICHHOM B JTOM BBICTYIIC, XBOCTOBUKE BHMHTA BKJIIOYas IyIOBUIHYIO
BBIEMKY, COOTBETCTBYIOLIYIO JAMAMETPy IMOBOPOTHOTO Baja 55. BepxHuil koHen
BUHTA 57 COJEPKUT HABUHYMBAEMYIO Ha HETO BUHT ¢ OapalikoBOM raikoit 58, u
IIOCJIE 3aTATUBAHUA 3TOW FaliKu yTOIJIEHHAs YaCTh BUHTA OMMUPAETCS HA KIMHOBOMN
BaJl 55 U CIYXUT JJIs NPEIOTBPATUTH BpallleHue 3Toro. Takum oOpa3oM, CTOWKa
MOKET OBITb OTpEryJMpoBaHa TMOJ YIJIOM B HaNpaBJICHUHU, MOMEPEYHOM K
OCHOBAHHUIO, ISl HAJIOKEHWs YTJIOBOIO IIBAa BJOJIb CTHIKA TOPHU30OHTAIBHBIX M
BEPTUKAIBHBIX 3arOTOBOK, MHOTJA HA3bIBAEMOIO «IUIOCKOW YTIJIOBOW CBapKON».
Takoe pacrosoXeHue TakKe IIOJIE3HO MpPU  aJalnTaluu  YCTpOMCTBA K
CHeUalbHOMY TaKue MPUMEHEHHMs], KaKk padoTa ¢ MpoAOJIbHBIM (piiaHueM, pedpom
WU TopprpoBaHUEM, BJIOJIb KOTOPOTO TpeOyeTCsl CBapKa.

VY CTpoiCTBO HACTpanBaeTCA HAXKATUEM BPYUHYIO MTOPIIEHD 91 BHU3 NpOTHB
JaBJICHUS TIPYKHUHBI CKaTthusl 95, B pe3ynpTare 4ero KOHel IUIaHKu 93 3amienku
BXOJIUT B 11a3 94 mopiiHs.

CnyckoBOM MEXaHM3M BBINOJHEH C BO3MOXXHOCTBIO 3alCTUICHUS U
cpabaTblBaHUsl HIMKHEH CTOPOHOM AepiKaTelisi TOJIOBKM WJIM CTEpPXKHs, KOTrJa OH
JIOCTUTAeT CBOETO HIKHEro nmnpegena xoxa. llpu cpabaTeiBaHud — WiId
cpa0aThIBAaHUM CIYCKOBOTO KpIOYKa (UKCUpYIOIIas IUIaHKa JIOCTaTOYHO
BBIIBUTAETCS, YTOObI OTCOEAMHHUTH MOpPIIEHb 91, Mociae 4ero OH. 3alllelKUBAeTCs

BBepX Onarojmaps mnpyxuHe 95 W mnogHuMaer JAepkareiab Ha JIOCTATOYHOE
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paccTosinue, 4ToObl pa30pBaTh IyTy MKy KOHUUKOM CTEpXKHS U padboToil. Takum
00pa3oM, 1enb Pa30MKHYTa, YTO UCKITIOYAET MOBPEKIACHUE UIH CKUTAHUE PAOOTHI.

Takum 00pa3zoMm, YCTPONCTBO SBISIETCS CaMOKOHTPOJIMPYEMBIM IOCIIE
YCTAaHOBKM W IIO3ULMOHUPOBaHUs oreparopoMm. Ha mpakrtuke omuH omnepaTop
MOKET I03a00TUTHCS O HECKOJBKHMX MAIIMHAX, TaK Kak TpeOyeTcs Majo WIn
BOOOIIE HUKAKOTO BHUMAaHMS, KPOME BBINOJHEHMS] HAYalbHOM PETYIMPOBKU U
3aMbIKaHUs IEPEKITIOYATENsI, YTOOBI MHUIIMHUPOBATH OINEPALIHIO.

IIpyn HACTpOWKE MM PEryJIMPOBKE YCTPOMCTBA ACPKATENb CTEPKHA WIIU
rOJIOBKA ITOJHUMAIOTCS 1O BEPXHEW YacTW CTOMKH 16, IMpy 3TOM BEPXHSAS 4acTh
CTEp)KHS OYMIIAETCS OT padoyell MOBEPXHOCTU. B 3TOM monoxeHuu, Kak ObLIO
OIKCaHO paHee, roJI0Ba CBSA3BIBACTCS WM 3a)KUMAETCS U HE OyJIET OIyCKaThCs WU
CKOJIb3UTh BHU3 10 CTOMKE.

OTO MO3BOJSIET ONEPAaTOPy YAOOHO BBINOJHATH TPEeOYEMYIO YTJIOBYIO
PEryJIUpOBKY TOJIOBKM, MAaHMIYJIUpPYs peryiaupoBoynsiM BHHTOM 20. Korma
NOJIy4aroT TpeOdyemMoe MOKa3aHWe IIKajibl, CTOJO MOBOPAYMBAETCSA TMOJ YIJIOM,
4YTOOBl MPHUBECTH CBAPOUHBIM CTEPKEHb B KOHTAKT C paboyeil MOBEpXHOCTHIO,
MoClie 4ero TroJIOBKAa KadaeTcs. Ha3ad, CKUMas Wid cxumas mtudter 27—27
OTHOCHUTEJIbHO CTOMKH, YTOOBI 3a()MKCUPOBATh U YIEPKUBATh Jepkarenb. [locie
TOr0, KaKk CBapHOW IIOB IIOPaXEH, W HAKOHEYHHUK CTEP)KHSI HayWHaAET
pacIUIaBISIThCS, JaBlIeHHE WTU(TOB NPOTHUB BBITYCKOB CTOJOAa W Cpa3y ke
rojoBKa HEMHOTO OITyCKaeTcsl, 3aTeéM CHOBa 3allerisieT croi0. BennumHa Beca,
HaJaraéMoro Ha TOJIOBKY, HE BIIMSIET Ha JAaBJICHUE HAKOHECYHHKA CTEpPXKHA Ha
pabouyto TmoBepxXHOCTh. Kak ymomMuHasioch paHee, 3TO JaBJI€HUE OYEHb

HC3HAYUTCIIbHOC U COCTABJIACT IPUMCPHO IMOJIOBUHY BECa CTCPIKHA.
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2 MeTomea n MaTepuajabl HCCIICAOBAHUA

B paGote umcnonb3oBaiich MaTepualibl, Takue Kak, mpoduibHas Tpyoda

pazmepamu 40x40x4 MM, miactuHa pazmepamu 500x300x5 mM, yronok Ne20 wu3

ctanu Ct3, KOTOpbIe MpeABAPUTEIHHO OBLITN Hape3aHbl HA HEOOXOIUMBIE pa3MepHl,

¢ moMouisio riboTHHEI U YIIIM, cormacao 'OCT 380-2005 xumuueckuii coctaB

KOTOPLIX IIPCACTABIICH B Ta6J'II/III€ 1.

Tabmuua 1 - Xumuueckuii coctaB cranu Ct3 B IPOLIEHTHOM COJIEPKaHUU:

C 0,14 - 0,22
Si 0,15-0,3
Mn 0,4 -0,65
Ni 10 0,3
1o 0,05
1o 0,04
Cr 1o 0,3
N 10 0,008
Cu 10 0,3
As 10 0,08
Fe ~97

Caapka y3JI0B IIJIaCTHHA - poduiIbHas TpyOa, MIACTHHA — YTOJIOK Belach

MHBEPTOpPHBIM ammaparoM Magnetta 250, mOKpBITBIMU 3IEKTPOJAAMU JUAMETPOM

2 MM.

CormnacuHo PCKOMCHAAUAM  TIPOU3BOIAUTCIIAL  3JICKTPOAOB U CICAYA

pexomenganusam ['OCT 9466-75 cBapo4HBIN TOK BBICTABIISIICS B 3HaUu€HUM OT 60

o 70 A.
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3 Pe3yabTaThl HCCICI0BAHUS

B pesynbraTe npoaenaHHoi pabOThI ObUIO CIETAHO:

- bbu1 BbImosmHEH pasnen  BBIMYCKHOW KBAJM(UKHUIIMOHHOW pPabOThI
«(pUHAHCOBBIM MEHEIKMEHT, pecypcod(PPEeKTUBHOCTh U peCypcocOepeKeHne» u
«COoLMAJIbHAsI OTBETCTBEHHOCTH.

- PazpaGorana mnpuHIMOMalbHAas CcXeMa MEXaHW3Ma  IUIABHOTO
IIEPEMEILIEHNS TIOKPBITOrO MIEKTPOA IPU TyTOBOU CBAPKE;

- BrimonHeHsl cBapo4HblE W COOpPOYHBIE PabOTHI IO HM3rOTOBIEHUS
MEXaHHU3Ma IUIABHOTO IIEPEMEIICHUS IIOKPBITOTO 3JIEKTPOJA IPEACTABIICHBI B

IMPHIIOKCHHU.
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4 PUHAHCOBBIN MEHEIKMEHT, pecypco3(pGeKTUBHOCTD U
pecypcocoepexenne

4.1 llpeanpoeKTHbIH aHAIHN3

4.1.1 IloTeHuMAaJbLHbIE OTPEOUTEH Pe3YJbLTATOB HCCJIEI0BAHUS

MexaHu3M IJIaBHOTO MEPEMENICHUS] MOKPBITOTO 3JIEKTpoAa MpU AYTrOBOU
CBapKd pa3pabarbiBaeTCcsd JUIsi MHOTOKPATHOTO WCIIONb30BAaHUSA IEPCOHAIOM
HAy4YHO-UCCIIEI0BATEIbCKON Ja00OpaTOpUHU, B LENIAX JEMOHCTPALMH, CTyAEHTaM
ToMCKOTO MOJMTEXHUYECKOTO YHUBEpPCUTETa, IIpollecca JyrOBOW  CBapKu

IMOKPBITBIM 3JICKTPOJI0M.
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4.1.2 AHaJIM3 KOHKYPEHTHBIX TeXHUYECKUX pelleHuii

Tabnuua 2 - OueHovHas KapTa sl CpaBHEHHU KOHKYPEHTHBIX TEXHHUYECKHX PELICHUI

Bec Bbannst KonkypeHTHOCTIOCOOHOCTH
Kpurepuii onenku
KPUTEPHS | B b1 B2 Ko Kk1 Kk2
1 2 3 4 5 6 7 8
TexHMUECKHEe KPUTEPUH OIIEHKH YPPEKTUBHOCTH
1.Y106CTBO B SKCILTyaTaIlHH 01 5 2 3 0,5 0,2 0,3
2. 3aTpatbl CBAPOYHOrO 0.3 5 1 5 15 0.3 15
MaTepuana
3. KauectBO cBapHOTO 01 5 3 5 05 0.3 05
COEJIMHEHUS
DKOHOMHYECKHE KPUTEPHH ONIEHKH 3(h(HEeKTUBHOCTH
4. lleHa 0,05 5 5 5 0,25 0,25 0,25
5. Ilpenoniaraemblii CpoOK 0.2 5 5 3 1 1 0.6
SKCIITyaTaluu
6. KOHKypEHTHOCTIOCOOHOCTE 0,25 5 2 4/ 1,25 0,5 1
Hroro 1 30 18 25 5 2,55 4,15
I'ne cokpamenus:
bp- MexaHu3M TIUIaBHOTO NEPEMENMICHHS] MOKPBITOrO 3JIEKTpoAa MpH

JIyTOBOM CBapKe

by - MexanuszupoBaHHast cBapKa IUIaBSIIUMCS JIEKTPOIOM;

by.- Pyunas qyroBas cBapka.

AHanu3 KOHKYPEHTHBIX TEXHUYECKUX PEUICHUN OMpeeiIn 1o GopMyIie:

K=YB:b;

1)

rae:K - KOHKypeHTOCTIOCOOHOCTh HAYYHOU pa3pa00TKU UM KOHKYPEHTA;

Bi - Bec moka3zatens (B JOISX €IHUHMIII);

Bi - 6ayu1 i-ro mokasarens.

Htorom JAHHOTI'O aHaJIn3a SABJIACTCA TO, 4YTO MCTOI HpClIJ'IO)K@HHBIfI B

nutiiome 3 PeKTUBHEE, YEM METOIbI KOHKYPEHTOB.
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4.1.2SWOT - anaau3

SWOT ananu3 - 3To ompejeieHue CUIbHBIX M CJIa0bIX CTOPOH IPOEKTA,
BBISIBJICHHE BO3MOXXHOCTEH M yrpo3 MO €ro OCYIIECTBICHHIO. DTOT aHajiu3
MPOBOJIAT JIJISl BBISBJIICHUSI BHEIIHEH M BHYTPEHHEW cpelbl mpoekTa. [IpoBoautcs
ATOT aHAJU3 B TPH dTara.

IlepBsIii oTam.

JlaHHBI 3Tam 3aKiIO4aeTcsl B OMUCAHWM CHIBHBIX M CJa0bIX CTOPOH
MPOEKTa, B BBISIBJICHUH BO3MOYKHOCTEH M yrpo3 AJIs pean3aliy IpoeKTa, KOTOpbIe
MPOSIBUIINCH WIIM MOTYT TIOSIBUTHCSI B €T0 BHEIIIHEH CpeJIe.

CunbHbIE CTOPOHBI MPOEKTA - 3TO €ro (PaKTOpPbI, KOTOPHIE XaPAKTEPU3YIOT
KOHKYPEHTOCTIOCOOHYIO CTOPOHY Hay4HO-HCCIIEA0BATEIBCKOTO IpoekTa. CUIIbHBIC
CTOPOHBI CBUJETEIICTBYIOT O TOM, 4YTO Y TMPOEKTa €CTh OTIMYUTEIBHOE
IPEUMYIIECTBO UM OCOOBIE PECYPCHI, SIBISIFOIIMECS OCOOCHHBIMU C TOUYKHU 3PEHUS
KOHKYPEHITUH.

K cunbHBIM CTOpOHAM MPOEKTa OTHOCSTCS:

CrabunbHoe rTOpeHue cBapouHoir ayru - Cl. KadectBenHoe
¢dopmupoBanue capHoro miBa - C2. [ToBbileHrEe TPOU3BOAUTEILHOCTH CBApKHU 32
c4eT OOCTY>KMBAHHE OIEpPATOPOM HECKOJBKHUX YCTaHOBOK oJHOBpeMeHHO — C3.
B03MOXHOCTh MCIIOJIB30BAaHUSI TEXHOJOTHH U 000pYAOBaHUS ISl CBAPKU JAPYTUX
MetaioB — C4.

K cnabbm cTopoHam MpoeKTa OTHOCSITCS:

Axkyctrueckuil 3¢ (eKT - MOBBIIICHHBIA YPOBEHb IITyMa npu cBapke - Ci.1.
OTtcyTCcTBHE CIENUATM3UPOBAHHOTIO HHCTpyMeHTa - Ci1.2.

K BO3MOXHOCTSIM TIPOEKTa OTHOCSTCS:

Buenpenne coOCTBEHHOTO crioco0a CBapKH Ha PbIHKE 3a CUET JOCTOMHCTB
U BBITECHEHHUE yCTapeBIINX pa3padoTok - B1l. ®unancoBas noajaepxka croHcopa -
B2. Bo3MOXKHOCTB 3aKynKH Mpo¢decCHOHAIbHOTO0 UHCTpYMEHTa - B3.

K yrposam otHOCATCS:

Henocrarok ¢uHancoB Ha peanuzanuio npoekta - Y 1. OTcyTcTBUE crnipoca
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Ha JJaHHbIE€ TEXHOJIOTUU TPOU3BOJICTBA - Y2.

Bropoii ararm.
Ha Bropom stane SWOT-ananu3a cTpoATCS HHTEPAKTUBHBIE MaTpPHIIB,
KOTOpBIE MIPEICTABICHBI B TAOIHUIIaX.

Tabmuua 3 - UaTepakTuBHas MaTpuna npoekra «CuibHbIE CTOPOHBI U BO3MOXKHOCTH»

CunpHbIE CTOPOHBI IPOEKTA

Cl C2 C3 C4
B1 + + + +
Bo3moxHocTH
MPOEKTa B2 + + 0 +
B3 + - 0 0

[Ipn aHanmn3e 1aHHOM MHTEPAKTUBHON MATPHULBI BBISBIIIIOTCS CIEIYIOIINE
CUJIbHBIE CTOPOHBI U Bo3MokHOcTH: B1C1C2C3C4.

Tabnuna 4 — UnatepaktuBHas matpuia «Ciadble CTOPOHBI U BOBMOXKHOCTH

CnaOble CTOPOHBI MPOEKTA

Cnl Cn2 Cn3 Cn4d
B1 + - - 0
Bo3mosxHOCTH
MPOEKTa B2 - ) ) 0
B3 0 0 - 0

[Ipu ananu3e JaHHOW MHTEPAKTUBHOM MATPULbI BBISBIISIOTCS CICAYIOLIME
cnabbie cTOpoHBI U Bo3MOHOCTH: B1Cil.

Tabnuma 5 — MuTepaktuBHast Matpuia «CUIbHbIE CTOPOHBI M YTPO3bD»

CuiibHBIE CTOPOHBI IPOEKTA

Cl C2 C3 C4
Y
Yrpossl |1 + + + -
5 Y + - + -

IIpn aHanu3e naHHOM MHTEPAKTUBHON MATPHULBI BBIBIIIOTCS CIEAYIOLINE
CUJIbHBIE CTOPOHBI U yrpo3bl: Y 1C1C2C3.
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Tabmuma 6 — MaTepakTuBHas maTpuia «Ciadble CTOPOHBI U yTPO3BI»

Cnabble CTOPOHBI MPOEKTA

Cnul Cn2 Cn3 Cn4
1 -
Yrpo3sl ) - + -
5 -
) - + +
3 -

[Ipn aHann3e NaHHOM MHTEPAKTUBHOW MATPHIIbI BBISIBISIOTCS CIEAYIOLINE

ciabbie cTOpoHbl U yrpo3sl: Y2Cn3, Y3Cn3Cn4.

TpeTtuit srarm.

B paMKax TpPCTbLETO STala O0JIZKHA OBITh COCTaBJICHA HUTOTOBas MaTrpuna

SWOT-aunanu3a.

Tabmauua 7 - SWOT - ananus

CuJibHBIE CTOPOHBI
HAyYHOHMCCIIEI0BATENLCKOTO

MPOEKTa:
CrabunbHoe ropeHue
CBapOYHOM IyTH - Cl.
KauecTtBennoe

(hopMHpOBaHUE CBAPHOTO I1IBA -
C2.

[ToBbIIEHHE
MIPOU3BOUTEIHHOCTH CBAPKH 32
o0ciTyXrBaHHE

OTIEPaTOPOM HECKOJIBKUX
YCTaHOBOK OffHOBpeMeHHO — C3.
Bo3moxxHOCTB

HCTOJBb30BaHHS TEXHOJIOTUH U
000pyIOBaHUS I CBAPKH
apyrux meramioB — C4.

Cnabple CTOPOHBI
HaYYHOHCCIIEJOBATENBCKOTO
HPOEKTa:

Axyctuuecknit 3¢ dexr -
MOBBIIICHHBIH YPOBEHb LIIyMa
nipu cBapke - Ci.1. OtcyrcTBHE
CIELHUATU3UPOBAHHOTO
UHCTpyMeHTa - CI1.2.

BosmoxnOoCTH:

Buenpenue COOCTBEHHOTO
crocoba CBapKd Ha pHIHKE 3a
CYET JIOCTOMHCTB M BBITECHEHHE
ycrapeBUIMX pa3padboTok — Bl.

dunancoBas MOJIEPIKKA
croHcopa - B2.

Bo3moxxHOCTB 3aKyIKU
npo¢ecCHOHANIBHOTO

WHCTpYMEHTA - B3.

[Tokaz  JOCTOMHCTB  HaUIEro
crocoba CBapKW, Ha BHICTABKaX,
TTOCBSAIIEHHBIX CBapOYHBIM
texHosmorusiM. Peximama 8 CMU.
CoTpyIHUYECTBO c
ATTECTAI[MOHHBIMU LIEHTPaMU IO
cBapkwu, a Takxke ¢ HAN.

Hcnonb3oBaHue CPeiCTB 3aLIUTHI
ciIyxa 00ecIeYnBarOIIuX
6e301acHbI YPOBEHD IIyMa.
3akymnka He0OX0IMMOTO
CHeNXaNIbHOI0 HHCTPYMEHTA 32
CYET CIIOHCOpA.
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Yrpo3br:

HenocraTok ¢puHancoB Ha
peaymzanuto mpoekra - Y 1.
OtcyTcTBHE ClIpoca Ha HOBBIE

TEXHOJIOTHH TTPOU3BOJACTRA - Y 2.

ITouck croHcopoB Oiaromaps
[IPE3CHTALNU CII0C00a CBapKH
C IEMOHCTpAIIMEH JOCTOUHCTB.

[TpuBneyeHre UHBECTOPOB
caMuX MPOU3BOAUTENCH
CIICIUAITEHBIX
BCIIOMOTaTeIbHBIX
WHCTPYMEHTOB JIJIsl CBAPKH;
B3aMMHas paboTa ¢ IPYyruMH
WHHOBAIIMOHHBIMHU
MPEIPUIATUASIMU C LEITbIO
MUHHMU3AIANA PUCKOB
HEBOCTPEOOBAHHOCTH; TIOUCK
HOBBIX PBIHKOB.
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4.2 OueHka roTOBHOCTH NMPOEKTA K KOMMePUHATU3AIUT

KoMmmeprinanuzamnusi ”HHOBAITMOHHOTO TMPOIYKTa — IMPOIECC COBIAICHUS
dbopMaToB TOBEJCHUS TOKYIMATeNIs MW TMPOJAaBIla WHHOBAIIMOHHOTO TPOAYKTA
OTHOCHTEITLHO BO3MOXXHOCTH HCIIOJIb30BaHMsI, CTOMMOCTH, IIepexoja TIpaB
COOCTBEHHOCTH HAa MHHOBAITMOHHBIN MPOIYKT.

Ha nanHOM 3Tame mpoW3BOJUTCS OIIEHKA CTETIEHW TOTOBHOCTU MPOEKTa K
KOMMEpIMATU3allid W ONpEJCIICHHe YPOBHS COOCTBEHHBIX 3HAHWUW IS e€e
MIPOBEICHUSI WJTH 3aBEPIICHUS.

[Ipu npoBeneHun ananu3a 1o Tadnuie 8, IpUBEACHHON HIKE, TIO KAXKIOMY
MOKA3aTeNII0 CTABUTCS OICHKAa MO MITHOauIbHOM mikame. I[lpu 3ToM cuctema
U3MEPCHUS TI0 Ka)XXJIOMYy HAlpaBJICHUIO (CTEIEeHb MPOpPaOOTaHHOCTH HAYyYHOTO
MPOEKTa, YPOBEHb UMEIOIIUXCS 3HAHWM Yy pa3paboTuuka) oTiinyaercs. Tak, mpu
OIICHKE CTEICHH MPOpPa0OTAaHHOCTH HAYYHOTO MpoekTa | Oamn o3HadaeT He
MpopabOTaHHOCTh TpPOeKTa, 2 Oamia — ciabyio mpopaboTaHHOCTh, 3 Oamia —
BEITIOJITHEHO, HO B Ka4eCTBE HE yBepeH, 4 Oayia — BBIITOJIHEHO KAa4eCTBEHHO, 5
OaIJIOB — MMEETCsl TOJIOKUTEIIbHOE 3aKIIIOUCHHE HE3aBUCUMOTO JKcrmepTa. [l
OIICHKH YPOBHSI UMEIOIIUXCS 3HAaHUH y pa3paboTyrka cucteMa 0aJijioB MPUHUMAET
cieayromuil BuA: 1 o03HAauaeT HE 3HAKOM WJIM MaJlo 3Haw, 2 — B 00BeMe
TEOPETUYECKNX 3HAHWM, 3 — 3HAI0 TEOPUI0 M TMPAKTUYECKHE MPUMEPHI
MPUMEHEHUS, 4 — 3HAIO0 TEOPUIO0 U CAMOCTOSTENILHO BBITIOJHSIO, 5 — 3HAIO0 TEOPHIO,

BBITIOJIHSIO M MOT'Y KOHCYJIbTHpOBaTh [33].

Tabmuma 8 — brnaek OLEHKW CTEMEHM TOTOBHOCTM HAYYHOTO IIPOEKTa K
KOMCpHIHUaJIn3alunu
Crenenb YpoBeHb
popaOOTaHHOCTH | UMEIOIITXCS
Ne i/m HanmenoBanue
Hay4YHOIO 3HaHUU y
IIPOEKTA pa3zpaboTunka

OnpeneneH UMEIOMIUMNACS — Hay4dHO-

TEXHUYECKUH 3a]ieN
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[Tponomkenne TadauIsl 8

Ol'[peI[eJ'IeHLI IMCPCIICKTUBHLIC
HalpaBJICHUA KOMMCpIOUaIn3alnun

HAYYHO-TCXHHUYICCKOI'O 3a/1CJIa

OnpeneneHbl OTpacid M TEXHOJOTUH
(TOBaphl, ycImyru) sl MPEAoKEHUS

Ha PBIHKE

Onpenenena TOBapHast dbopma
HAyYHO-TEXHUYECKOTO  3ajena  JJis

IMpCaACTABJICHUA Ha PBIHOK

OHpGI[eHeHBI dBTOPBI U OCYIICCTBJICHA

OoXpaHa X IpaB

IIpoBenena OLICHKA CTOMMOCTH

WUHTEJUICKTYaJIbHON COOCTBEHHOCTH

[IpoBenensl MapKETUHTOBBIE

HCCIICOA0BAHNUA PEIHKOB cOBITa

Pazpabotan Ou3HEeC-TIaH
KOMMEPLHAATU3ALUU HAay4YHOU

pazpaboTku

Onpez[eneHLI ImyTH IMPOABHIKCHUA

Hay4YHOU pa3pabOTKH Ha PHIHOK

10

Paspaborana  crtparerus  (popma)

pean3anuy HaydyHo! pa3paboTKu

11

[TpopaboTransl BOIPOCHI
MEXIYHApPOJIHOTO COTPYIHHYECTBA M

BBIXO/Ia Ha 3apyOeKHBINA PHIHOK
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[Tponomxenue Tabmuibr 8

[TpopaboTtanbl BOIPOCHI
MCTIONTb30BaHUS yCIyT

12 2 3
UHPPACTPYKTYPHI TOJIICPKKH,

IMOJIYYCHUA JIbI'OT

[TpopaboTanbl BOIIPOCHI
13 |puHanCcupoBaHMS KOMMEpPLUATH3AIIH S) 3)

Hay4YHOU pa3paboTKu

HNmeercsa KOMaHa IS
14 |kommepIMaIu3anum Hay4YHOU 1 1
pa3paboTku

[Ipopabotan MexaHHM3M peaau3aruu
15 1 1
Hay4YHOTO MTPOCKTa

UTOI'O FAJIJIOB 43 55

OrneHka TOTOBHOCTM HAyYHOTO TPOEKTa K KOMMepUUadu3anuu (Wiu

YPOBEHb UMEIOLIUXCS 3HAHUN y pa3paboTurKa) onpeensercs no Gopmyre:

Beyw = ) B, @

rie beyw — CyMMapHO€ KOIMUYECTBO 0AJIOB MO Ka)K0MY HaIlpaBJICHHUIO;

bi — 6as1 mo i-My mokazaTerto.

AHanuzupys BblIlI€ IPUBEIECHHYIO TaOHUILy, 3HaU€HUE Bcyy MOTyUnIIoCcs oT
40 no 55, To Takas pa3paboTKa CuuTaeTCsl CpeAHed, a 3HaHMUS pa3paboT4HKa

AOCTATOYHBIMH I €€ KOMMCpPLMAIN3aIlhH.
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4.3 Metoabl KOMMEPUHAJIN3AUMU Pe3yJIbTATOB HAYYHO-TEXHHUYECKOI0

HCCJIeA0BaHNA

[Ipn kKoMMepLHATH3AlMM HAayYHO—TEXHUYECKUX pPa3pabOTOK BIaeser
WHTEJUIEKTYaJbHOM COOCTBEHHOCTH IIpEciielyeT BIIOJHE ONPEEICHHYIO LEb,
KOTOpass BO MHOTOM 3aBUCUT OT TOTO, KyJa B IOCIEIYIOIIEM OH HaMepeH
HAIpaBUTh TOJYYEHHBIH KOMMepdeckuil 3¢dexT. ITo MOokeT ObITh MOTydyeHHE
CPEICTB Il TPOJOJDKEHUS CBOMX HAyYHBIX HCCIEJOBaHMM U pa3paboToK,
OJIHOPA30BOE MOJTYYEHUE (PUHAHCOBBIX PECYPCOB ISl KAKMX—IMOO Ieeid Wi s
HAKOIUJIEHUS, 00eCIeYeHNe MOCTOSHHOTO IPUTOKA (PUHAHCOBBIX CPEICTB, @ TAKKE
UX pa3In4HbIC coueTanus [34].

[Ipn 5TOM Bpems IMPOABUKEHHUS TOBApPAa HA PHIHOK BO MHOTOM 3aBHCHUT OT
IPaBWJIBHOCTH BBIOOpAa METOJa KOMMEpLHMaIN3aluu. 3ajadya JaHHOro pasjena -
3TO BBIOOP METO/AAa KOMMEpLHAIN3alUud OOBEKTa MCCIIENOBaHUS U OOOCHOBaHUE
ero 1enecoodpasHocTu. [ Toro 4ToOBI ATO  cAenaTh  HEOOXOIUMO
OpPUEHTUPOBATHCS B BOBMOYKHBIX BAPUAHTAX.

B pannoii BKP BbiOpan MeTon  MHXHHUPUHIA W Mepeaadyu
WHTEJUICKTYallbHOM COOCTBEHHOCTM B YCTaBHOW Kamutan mpennpustus. [lpu
BbIOOpE JAHHBIX METOJOB KOMMEpPLMAIU3alUU BO3MOXHO INPEJOCTaBICHUE Ha
OCHOBE JOTOBOpPAa MHKMHUPHUHIA OJHOW CTOPOHOM, UMEHYEMOW KOHCYJBTAaHTOM,
APYrof CTOPOHE, MMEHYEMOM 3aKa34yMKOM, KOMIUIEKCA WM OTACJIbHBIX BHIOB
WHKCHEPHO-TEXHUYECKUX YCIYT, CBS3AaHHBIX C MPOEKTHPOBAaHUEM. Takxke
CTPOUTEIBCTBOM M BBOJAOM OOBEKTa B HJKCIUIyaTallUI0 C pa3pabOTKON HOBBIX
TEXHOJIOTUYECKUX MPOLIECCOB Ha MPEANPUATHN 3aKa34MKa, YCOBEPLIEHCTBOBAHUEM
MMEIOLIMXCS MPOU3BOACTBEHHBIX IMPOLECCOB BIUIOTh A0 BHEIPEHUSA H3IENUA B
OPOM3BOACTBO M Jake cObITa NPOAYKIMU. Tak >K€ IUIAHUPYeTCs MHCaTh
KOMMEpYECKOE MPEUIOKEHUE MOTEHUNUAIBHBIM IMOKYIATEISAM, 3TO MPEAIPHUITHS

CTPOUTCIILCTBA U MAILIMHOCTPOCHUS B Poccun n CTpaHax 3apy6e>1<bﬂ.

48



4.4 aunuanus npoeKra

['pynma mnpoueccoB MHULMAIMUM COCTOMT U3 TIPOLIECCOB, KOTOPBIE
BBIMIOJIHAIOTCSL  JIJISL  ONpENENICHUsST HOBOIO TMPOEKTa WIM HOBOM  ¢hasbl
CylLIecTBYyIoLIEro. B paMkax mpoueccoB MHHUIMAILMN ONPEAEIISIFOTCS N3HAYAJIbHbIE
Helam W cojepKaHue MU (UKCUPYIOTCA H3HayalbHble (PUHAHCOBBIE PECYPCHI.
OnpenensroTcs: BHYyTPEHHUE W BHEIIHUE 3aMHTEPECOBAHHBIE CTOPOHBI IMPOEKTA,
KOTOpbIe OyAyT B3aMMOJEWCTBOBATh M BJIHATH Ha OOMIMI PE3yJbTaT HAYYHOTO
npoekTa. Jlannas nndopmarus 3aKperisieTcst B yCTaBe MPOeKTa.

VYcTraB nmpoekTa COCTOUT U3 LETU U pe3yJibTara MPOeKTa, OpraHu3allMOHHON

CTPYKTYPhI IIPOCKTA, OFpaHI/I‘{eHI/Iﬁ n IIOHYIHGHHIZ IIPOCKTA.

4.5 Henu u pe3yJibTaT MPOEKTA

B nanHOM pazgene npuBoAguTcs HMHGOPMAIMS O 3aMHTEPECOBAHHBIX
CTOpPOHAX MPOEKTa, UEPAPXUHU LIEJIEH ITPOEKTA U KPUTEPUAX JOCTUKEHUS LICJICH.

Ilox 3aMHTEpECOBaHHBIMU CTOPOHAMH NPOEKTA MOHUMAIOTCS JIMLA WM
OpraHu3alliy, KOTOpPbIE AKTUBHO YYacCTBYIOT B MPOEKTE WJIM MHTEPECHl KOTOPBIX
MOTYT OBITh 3aTPOHYThl Kak TMOJIOKHUTEIbHO, TaK WU OTPULIATEIBHO B XOJI€
VCIIOJIHEHHSI WM B PE3YJIbTaTe 3aBEPILICHUS MPOEKTAa. ITO MOTYT OBITh 3aKa3YUKH,

CIIOHCOPBI, OOIIIECTBEHHOCTD U T.II.

Tabmuna 9 - 3anHTEpEeCOBaHHBIE CTOPOHBI IPOCKTA

3aI/IHTep€COBaHHLIC CTOPOHBI TPOCKTA O)I(I/I,HaHI/ISI 3aUHTEPECOBAHHBIX CTOPOH

ToMCKHI HOJMTEXHUYSCKUN YHUBEPCUTCT HOJ’Iy‘IGHI/IG TCXHOJIOT'MHU 1 O60py,HOBaHI/IH pa3pa60TaHHOr0

crioco0a cBapKu
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Tabmuua 10 - Ilenu u pe3ynbTaT MpoeKTa

Llesn npoekra:

Pa3pa60TKa OKCIICPUMCEHTAJIBHOI'O ME€XaHU3Ma IIJIABHOT'O IIEPEMCIICHUSA

[MOKPBITOTO 3JIEKTPOAA MPH TYTOBOM CBApKU

OsxngaeMble pe3ynbTaThl PazpaboTka 1 aTTecTanys TEXHOJIOTHH U 000PYI0BaHHS, a TAKXKE

[POEKTA:

[oJTy4yeHrne MPUOBUIH OT UX TIPOJAXKH.

Kpurepuu npuemku

pe3yJbTara MpoeKTa:

CepTuUIIMPOBAHHOE U ATTECTOBAaHHOE 000PYI0BaHNE U TEXHOJIOTHS.

[IpoexT goKeH ObITh 3aKOHYEH B OIPEACIICHHBIE CPOKH.

TpeGoBanms K MPOEKTY JlomkHa OBITH TPOBEJICHA COOTBETCTBYIOIIAs! MOATOTOBKA K MIPOJaKe

O60py,[[OBaHI/I$[ M TEXHOJIOTHH CIIoco0a CBApKHU.

4.6 OmnpenejieHHe BO3MOKHBIX AJbTEPHATHB IPOBEAEHHS HAYYHBIX

HCccJIe10BaHuM

Tabnuua 11 - Mopdonornyeckas matpuia

1 2 3

A. InameTtp
MOKPBITOTO 3,0 2.2 1,6
AJIEKTPOJIa, MM

b. Mapka YOHU- YOHU- OK 46
DIIEKTPOJIOB 13/45 13/55

B. Homsprocts Oo6patHas [Tpsamas OGpatHas
TOKa

Bo3moxHbIE BapUaHTBI pELICHUs] TEXHUYECKOH 3a1a4u:

1) A1B1B2 - B nepBoM citydae, cBapka HU3KOYTJIEPOAUCTBIX CTalel mpu

MaJIbIX 3aTpaTax Ha MaTepHua,

2) A2B2B2 - Bo BropoM ciy4dae, HHU3KOYIJIEPOJUCTHIX  WIIU

HU3KOJIETUPOBAHHBIX CTAJIEW MIPU MAJIBIX 3aTpaTax MaTepHall;

3) A3b3B3 - B TpetrheM ciiydae, cBapka XPOMUCTBIX (HEP)KaBEIOIIHNX)

CTaJiell ayCTEHUTHOTO KJIacca, C OBBIIIICHHBIMU TPEOOBAHUAMHU K MaTepHaIy.

50




4.7 CTpykTypa padoT B paMKax HAYYHOI'0 UCCJIeI0BAHUSA

JI7is BBITIOJIHEHUSI HAYYHBIX MCCIEeN0BaHMi hopMupyeTcst pabodas rpymmna,
B COCTaB KOTOpPOM BXOHAT: OakanaBp, HAYYHBIH PYKOBOJIWTENb, KOHCYJIbTAHT IO
4acTu couuansbHOW OTBETCTBEHHOCTH (CO) M KOHCYJIBTaHT MO SKOHOMMUYECKOH
yactu (OY) BeImyckHOH KBan(ukanronHoi pabotel. CocTaBUM NEpeyeHb ITATNOB
U paboT B paMKax I[IPOBEJIEHUS HAYYHOI'O UCCIEJOBaHMUS U IPOBEIEM

pacrpesiesieHde UCTIOJTHUTEIIEH 110 BU1aM paloT (Tabyniia HUXKeE).

4.8 [lnanupoBaHue HAYYHO-HCCJIE0BATEILCKUX PadoT

Tabmuua 12 — Ilepeuens sTanoB, paboT U pacupeaeTIeHIe UCTIOTHUTENCH

Ha3zBanue Joauren | data Hara Cocras
bHOCTH, | HAYAJIA | OKOHYAHU | yYACTHHKOB
JTHU pador | s padot
1 CocraBnenue u
YTBEPKIECHNUE TEMBI 15 28.01 13.02 PykoBoauTens
IpOeKTa
2 AHaJIU3 aKTyaJbHOCTU
5 14.02 19.02 JIMTIIOMHUK
TEMBI
3 [Touck u uzyuenue
4 19.02 22.02 PykoBoauTtens

MaTcpuajia 1o TcMcC

4 Kanennaproe 15 22.02 05.03 JAMITIIOMHUK
IUIAHUPOBAHHUE PadOT

"
S 3y4CHHE JINTEPaTypPbl 3 05.03 | 07.03 Junnomuuk

ITIO TEMC

6 [TonGop HOpMATHUBHBIX PykoBoaurenb,

11 07.03 17.03

JOKYMEHTOB JUTIOMHUK
7 Pa3zpabotka p
KOBOJUTEIb,
OPUHIUITHATBHON 24 17.03 09.04 Y 8
TUTIOMHHK

CXEMBbI MCXaHHU3Ma
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[Tponomxkenne Tabauipr 12

8 IToaroroBka
MATEpHalon, 15 09.04 | 23.04 | ummommuk
KOHCTPYUPOBaHHE
MexXaHu3Ma
9 n
3y4CHHUE g 93.04 30.04 PykoBoauTensb,
pEe3yIbTaTOB JTUTUIOMHHK
10 | Ananu3 pe3ynbTaToB 11 01.05 12.05 PyxoBonuTens,
JTUIUIOMHHUK
11 |3 P
aKJITIOYCHHE 30 13.05 13.06 YKOBOJTUTEIIb,
JurmioMHuK
Hroro: 141

OcHoBHBIE ATarnbl pabOT MO YyYAaCTHUKAM pACHIPENICNICHbl BEPHO ISt

CKOpCﬁHICFO BBIITOJIHCHUA LIC/IN.

4.9 Pa3pa6oTka rpaduka npoBeeHUsI HAYYHOT0 HCCIeT0BAHMS

HuarpamMmma ['aHTa— TOpU3OHTAJIBHBIA JIGHTOUYHBIA IpapuK, Ha KOTOPOM
paboThl TO TEME MPEACTABISAIOTCS MPOTSKEHHBIMU BO BpPEMEHH OTPE3KAMU,
XapaKTEPU3YIOIIMMUCS JaTaMU Havyalla 1 OKOHYAHHUSI BHIIOJTHEHUS JAHHBIX padoT.

Crpoum xkanenmapubiii mad-rpaduk (tadbmn. 13). I'padux crpoutcs s
MaKCUMaJbHOTO MO JUIMTEIbHOCTH WCIOJHEHUs paboT B paMKax HaydHO-
HCCIIEIOBATENIbCKOTO MPOEKTa ¢ pa3OUBKOM Mo MecsiaMm u Aekaaam (10 mHeit) 3a
nepuoj BpeMeHU IuruiomMupoBaHus. Ilpu sTom paboTel Ha rpaduke BBLACITUM

PA3JIMYHOM IITPUXOBKOM B 3aBUCUMOCTH OT UCIIOJIHUTEIIEH.
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Tabmuna 13 — Kanenmapusiii minan-rpaduk nposeaeHus HMOKP no Teme

HpO,HOJ'DKI/ITeJ'II)HOCTI) BBITNTIOJIHCHU A pa60T

Bun pabot Wcnonnurenu KJIH. desp. Mapt anpernb Mai UIOHb
2 |3 1 2 1 2 2 2
CocraBiieHHE U YTBEPIKICHHUE
1 YTBEPAA PykoBoauTenn %
TEMBI ITPOEKTa
2 AHanu3 aKTyalbHOCTH TEMBI JAuninomMHuK _
IMouck u U3yveHure MaTepuaa mno /
3 y P PykoBoaurens | 4 7
TeMe //
Kanen,
5 JlapHOE TIAHUPOBAHUE TTHILTOMHHK -
pabort
6 W3ydenue nutepatypsl o teMe | JIMTIIIOMHUK
7 Ioadop HOPMATHBHBIX PykoBoaurens
JIOKyMEHTOB Jluriomuuk | 1 | |
- .
8 Pa3paboTka mpuHIMIIHAATEHON PyKOBOILI/ITeJIb //
CXEMBI MEXaHH3Ma JUTITIOMHHK 4 /
[TogroroBka maTepualos,
9 JunnomMHuK
KOHCTPYHUPOBAHUE MEXaHU3Ma 5
PykoBoauTenb
10 W3yueHne pe3yabTaToB YKOBOZ 8
JunnomMHuK
PykoBoauTenb
AHanu3 pe3yiIbpTaToB YK &
11 JunioMHKK 1
PykoBoauTenb
3aKmodeHNe YKOBOA 30
12 JunnomMHuK
— PYKOBOJIUTEID, - — CTYJICHT.




4.10 Pacuer MmaTepuaabubix 3aTpat HTU

Pacdet maTepuanbHBIX 3aTpaT OCYIIECTBIISICTCS IO CIeAyIoIIeit hopmyiie:
m
3,14 :(1+kT)'ZL[i.Npacxi’ (3)
i=1

rae M— KOJMYECTBO BHIAOB MATCPHUATIBHBIX PECYPCOB, HOTpC6J'I}IeMI)IX Impu

BBITIOJTHEHUU HAYYHOTO UCCIIEIOBAHMUS;
Npacxi— KOJHYECTBO MaTEpPHAIBHBIX PECYpCOB I-TO BHUJA, TUIAHHUPYEMBIX K

2

HCIIOJIB30BAHHUIO ITPHU BBIIIOJIHCHHUHY HAYYHOI'O UCCICIOBAHUA (HIT., KI', M, M™ 1 T.II.);

L1; — meHa mpuoOpeTeHus SIUHUIIBI I-TO BHIa TOTPEOIIEMbIX MaTePUATEHBIX

pecypcos (py6./mr., py6./kr, pyo./Mm, py6./M? 1 T.11.);

Kr — Xx03(pUIMEHT, YYHUTHIBAIONIMK TPAaHCHOPTHO-3arOTOBUTEIIHHBIC
pPacxoibl.
Tabmuna 14 — Celppe, MaTepuanbl, KOMIUIEKTYIOUIME W3IEIUsS U  IOKYIHbIE
nosryaOpuKaTsl
Epunnua Ilena 3a Cymma,
HaumenoBanue m3Mepenu | Kom-Bo
. eauHUIy, pyo. | pyo.
Yronok Ne20 1500 mm 1 132 132
[IpodunbHas Tpyda
20x20x1.2 1500 mm 1 76 76
[TommmmHuukn IIT 10 100 1000
Bontel KT 1 150 150
["aiikm KT 1 84 84
[1aii661 KT 1 65 65
Tekcronut KT 1 227 227
Hosxka perynupyemas T 10 20,50 205
Hroro mo crarbe 1939
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4.11 Broaxker HayYHO-TeXHUYecKOro ucciaenosanus (HTH)

[Tpu mnanupoBanuu Oroxeta HTU nomkHo ObITH 00ectieueHo MoIHOe U
JIOCTOBEPHOE OTPaKEHUE BCEX BUJIOB PACXOIOB, CBSA3aHHBIX C €r0 BBHIMOJTHEHUEM. B
nporecce GpopmupoBanus o6romkera HTU ncnons3yercs crnenyromas rpynniupoBKa
3aTparT MO CTAThSIM:

* OCHOBHasl 3apa0O0THAas IJIaTa UCIIOJTHUTENIEH TEMBI;

- TOTIOJTHUTETbHAs 3apa00THA IJIaTa UCTIOTHUTENCH TEMBI;

* OTYUCJICHHS BO BHEOIOXKETHBIE (DOHIBI (CTPaXOBBIE OTYUCIICHUS );

* HAKJIaAHBIC pACXOAbI.

4.12 OcHOBHAsl U JONOJIHUTEIbHASI 3apa00THAs IJIATa MCHOJHUTeEeH

TeMBbI
MecsuHblIil TOJKHOCTHOM OKJ1a] paOOTHUKA CBEJIEM B TaOJUILY :
Tabnuma 15 - Oxnan
Ucnonmautenu o | Oxnan, pyo. PaitonHb1 Mecsiunas 3apiuiara,
KaTeropusm Ko huLreHT py0./mec.
(nnst Tomcka)
PykoBoauTenb 29774 1,3 38706,2
CryneHt 5000 1,3 6500
Pacnpenenenne pabodero BpeMeHU ITOKa3aHO B TaOJIHUIIC .
Tabmuua 16 - bananc pabodero BpemMeHH
[TokazaTenb pabouero BpeMeHu PykoBoautens | CTyneHT
Kanenmapnoe uucio e 365 365

KonudectBo Hepabouux nHe
- BBIXOJIHBIE JHU 104 104

- Mpa3HUYHBIE THU 14 14
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[Tponomkenue Tabauibr 16

[ToTepu pabouero BpeMeHu

- OTITYCK 28 28

- HEBBIXOJIBI IO 0OJIE3HU - -

JlericTBUTEIBHBIN TO/I0BOM (DOHJT pabouero

BpPEMEHHU 219 219

Pacuer nomnosiHMTENbHOM 3apaOOTHOM IIATBI BEAETCS MO CIEayroLIen
bopmyie:
Boon = Koon ~ Socu (4)
rie: Kyon — KO3(GGUIIMEHT JAOMOJHUTEIBHON 3apab0THOM IIaThl (Ha CTaIuu

NPOCKTHPOBaHUs puHUMaetcs paBabM 0,12 — 0,15).

4.13 Otuncienusi BO BHeOKW/:KeTHBIE (OHABI (CTPAXOBbIE OTYMCIEHHS)

BenuunHa oTunciaeHuid Bo BHEOIOKETHBIE (OHIABI OMPEACNIIeTCS HCXOs

U3 clieyrome (GopMyJib:

36H66 - Keue6 ) (306‘/-[ + 300n)’ (5)

r1e: Kenes — KOI(MQGUIMEHT OTYKMCICHUN Ha YIUIATy BO BHEOKODKETHBIC
dbouabl (MeHCMOoHHBIM (PoHa, HOoHI 00s3aTeTHHOI0 MEAUIIMHCKOTO CTPAaXOBaHUS U
np.).

Ha 2015 r. B cootBercTBUM ¢ DPenepanbHoro 3akoHa oT 24.07.2009 Ne212-
@d3 yCcTaHOBJIEH pa3Mep CTPaxoBbIX B3HOCOB paBHbIN 30,2%. Ha ocHOBaHMM MMyHKTa
1 c1.58 3akoHa No212-D3 st yupekKIeHHU OCYIIECTBISIONMX 00pa30BaTEIbHYIO U

HAy4YHYIO JesTeabHOCTh B 2015 romy Boautces nmonuxkeHHas ctaBka — 30,2%.
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Tabmuma 17 - Otuucnerus: BO BHEOIOKETHBIE (POHTBI

OcHoBHas 3apabotHast  [JlonmonHUTENbHASA 3apabOTHAS
McnonHuTENH
rnara, pyo rara, pyo
VKOBOJIMTENb IIDOCKTA 38706,2 4644,744
Cryaent 6500 780
Koaddurment 0,302
Htoro 15290 py®6.

4.14 HaknaaHble pacxo/bl

HakiagHele pacxXoibl YYMTHIBAIOT TIPOYME 3aTPaThl OpraHM3alldH, HE
MOMAaBIINE B MPCOBIIYIIAE CTATbH PACXOJOB: IME€YaTh M KCEPOKOIHMPOBAHHE
MAaTepHaJIOB MCCICIOBAHUs, OIUIaTa YCIYT CBS3U, DJICKTPOIHEPIHHU, PA3MHOKCHHE
MaTepHaoB u T.7. VX BelMurHa OIpe/iesisieTcst o cieayolieit hopmye:
= Ky - (cymMa cTatedt 1+ 3), (6)

SHHKJI

rze k., — KoOQQUIMECHT, YIUTHIBAIOIIMI HAKJIATHBIC PACXOJIBI.
Benmnunny ko3dduiienTa HaKIaaHBIX pacxoqoB K, MOMycKaeTcsl B3STh B
pasmepe 16%. PesynbraThl pacuera HaknaaHbix pacxogoB Ha HTU npuseneHs! B

Tabmuie 18.

Tabmuia 18 - Pacuer OrojpkeTa Ha criero0opyToBaHue

HaumenoBanue | Kois-Bo enunui | MOIMHOCTH Oo6mras
n/m | o0OpyJI0BaHUS | O0OpYJOBaHUS | DJIEKTpoNpudopa, CTOMMOCTh
kBT 00opyI0BaHus,
pyo.
1. Kommnrsrotep 1 0,35 4578
Htoro: 1 0,35 457 8
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CrouMocTp  00OpYIOBaHMS,  MCIHOJIB3YyEMOIO  IPH  BBIIOJHEHUU
HenocpenactseHHO HTU m mmeromerocs B OpraHu3alliy, YYWUTHIBAKOTCS B BHJIE
aMOpTH3aLUH.

3aTpathl Ha 3JIEKTPOIHEPTUIO PACCUUTHIBAIOTCS O (OpMyJIe:

E3=ZN1"T3']—L31 (7)
rae N; — MOIIHOCTB ANIEKTPOIPUOOPOB 10 MACIOPTY, KBT;
T, — BpeMst HCIIOJIB30BAHUSI DIICKTPOOOOPYI0BAHHS, Yac;

I, — nena ogroro kBt-u, pyo.
E, = 1,28- 300- 4,36 = 457,8 pys.

4.15 dopmupoBaHue OKW/IKeTa 3aTPaT HAYYHO-HCCJIEA0BATEIbCKOIO

MpoeKTa

PaccuntanHas BenuMYMHA 3aTpaT HAyYHO-UCCIIENOBATENbCKOW pabOThI
(Tembl) SIBISIETCS OCHOBOM 171l (pOpMUPOBAHUs OIOKETA 3aTpaT MPOEKTa, KOTOPHIM
npu (popMHpPOBaHUM JOTOBOpA C 3aKa3UMKOM 3alUINAETCsS HAyYHOW OpraHU3aluei
B KayecTBE HWIKHEro IMpejena 3arpaT Ha pa3pabdO0TKy HAayYHO-TEXHUYECKON
IPOIYKLHU.

Omnpenenenue OrokeTa 3aTpaT Ha HAyYHO-UCCIIEJOBATENBCKUNA MPOEKT

npuBeneH B Tabmuie 19.

Ta6muna 19 — Pacyer 6romxera 3atpatr HTU

Cymwma, pyoO.
HaumenoBanue cratbu
MarepuanbHbie 3aTpaThl 1939
3arpathl 10 OCHOBHOM 3apabOTHOM
45206,2
IIJIaTE UCIIOIHUTEIIEN TEMBI
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[Tponomxkenue Tabauibr 19

3aTpaThl O JOMOJHUTEILHON
3apabOTHOM IIJIaTe UCIIOTHUTEICH 5424744

TCMBI

OTuncieHus Bo BH€6IOI[)K€THBI€

15290
(hoHIBI
Hakianubie pacxobl 457,8
bromxer 3atpar HTU 68317,74

[Ipu muanupoBaHuu OroKeTa OBLIIO 00ECIIEUEHO IMOJTHOE OTPAXKEHUE BCEX

BHAOB BO3MOXKHBIX paCXoa0B, HGO6XOILI/IMBIX JJIA €TI0 BBIIIOJIHCHU .

4.16 Omnpenesnenue pecypcHoii (pecypcocoeperaromieii), puHaAHCOBOIA,

OI0IKEeTHOM, CONMATBHON U IKOHOMUYECKOH 3P (PeKTUBHOCTH HCCIeTOBAHUSA

OueHka cpaBHUTENbHON 3((HEKTUBHOCTH MPOEKTA

JlaHHOE HCCIIEJOBAaHUE SBISETCS OYEHb CJOXKHBIM C TOYKH 3pEHHS
MOJIy4eHHUs] JOCTOBEPHBIX pPE3yJNbTaTOB, KOTOpPbIE MOXHO o00pabaTbiBaTh B
nanbHenem. /leno B TOM, 4TO moAgo0paTh ONTUMAJIbHBIE NAPAMETPhI HE TaK YXK U
IPOCTO, KaK 3TO MOXET Ka3aTbCsl Ha mepBblil B3rsan. Ho Omaromaps pa3iavuHbIM
TEXHUYECKUM BapualusiM yna€rcs 3To cnenarb. OJIHaKo MoJA00HbIE SKCIEPUMEHTHI
MO>KHO ITPOBECTH C MIOMOIIBI0 MEXaHU3UPOBAHHOM CBapKH.

Onpenenenne  A>(PGHEKTUBHOCTH  IPOUCXOJUT HA  OCHOBE  pacyera
UHTETPAJIbHOTO ToKa3aTenst A(PQPEKTUBHOCTH HAy4dHOro uccienoBanus. Ero
HaXOXKJEHUE CBSA3aHO C OIpPEICICHUEM JIBYX CpPEIHEB3BEUICHHBIX BEIUYMH:
¢buHaHcoBOM ((HEKTUBHOCTU U pecypcodPHeKTUBHOCTH. B HaieMm uccieaoBaHuM
MBI MO’KEM PacCUMTaTh HHTETPAIBLHBIN MTOKa3aTelb pecypco3(pPeKTUBHOCTH.

NHTterpanbHbIi NOKa3aTelb pecypcordhHEeKTUBHOCTH BApUAHTOB

HCIIOJIHCHUS O00BEKTa HCCIICA0BAHNA MOXXHO OIPEACINTb CICAYIOIIUM 06p3.30M

[16]:
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n

L, — Zaibi. (8)

i=1

rie |m — MHTerpaNbHbIi oKa3aTelb pecypcodpHEKTUBHOCTH BAPHAHTOB;

i — BecoBo KoA((PHUIMEHT 1-T0 mapaMeTpa;

bi - OanpHas oOIECHKA 1-r0 mHapaMeTpa JJisi aHajora W pa3pabOTKH,
yCTaHABJIMBAETCS SKCIIEPTHBIM ITyTEM 110 BBIOPAHHOM IIIKaJIe OICHUBAHUS;

N — YKUCIIO MMapaMETPOB CPABHEHUS.

Pacuer UHTETPATLHOTO TOKa3aTeIs pecypcoddhekTuBHOCTH
PEKOMEHIyeTCS TPOBOJAUTH B (hOopMe TaOJMIBI, KOTOpas NpHBEIcHA HWKe. B
TEKYIIeM HCCJICIOBAaHUM TPUMEHSIACh MEXaHW3WPOBaHHAs CBapka B Cpele
3alMTHOTO Ta3a TIOPOIIKOBOW TPOBOJIOKOW. B KauecTBe aHAIOrOB paccCMOTPUM

PYUYHYIO TyTrOBYIO CBApKY (aHaior 1) 1 aBTOMaTUYECKYIO CBApKy (aHaJor 2).

Tabmuua 20 - CpaBHUTENbHAS OIIEHKA XapaKTEPUCTHK BAPUAHTOB MCIIOIHEHHS ITPOEKTA

Kpurepun BecoBoii koadduieHT napamerpa Texymuit npoext | Ananor 1 | Anasor 2
1. ClHoHOCTH MEXaHU3MA 0,4 5 5 2
2.Y1006CTBO B SKCILTyaTaIIH 0,1 5 5 2
3. DHeprocoOepexeHne 0,15 3 2 1
4. Be3omacHOCTh 0,15 3 3 2
5. CToMMOCTh MPOM3BOACTBA 0,2 4 3 2

UTOI'O 1

ITo bopmyie 8 paccunTaem MHTETPaIbHbIN IoKa3aTeib

pecypcoddpheKTHBHOCTH.

Iri =04-54+0,1-54+0,15-3+0,15-34+0,2-4=47;
I3t =04-5+0,1-5+0,15-2+4+0,15-3+0,2- 3 = 3,85;
182 =04-2+01-2+0,15-1+0,15-2+0,2-2=1,85.
N3 pacu€roB HarmsagHo BUAHA pPecypcodPPEKTUBHOCTh YCTAaHOBKH, Ha

KOTOPOM ObLIIM MPOBEEHBI SKCIEPUMEHTBI HACTOSIIIETO UCCIIEIOBAHUS.
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5 CounajibHas OTBETCTBEHHOCTH

[Ipy BBINOJTHEHUH MarucTepckol paboThl OOJbIIas YacTh BPEMEHH
IPOBOJMJIACH B HAyYHO-UCCIENOBATEIbCKOW JAadOpaTopuu, I pa3padOTKu M
M3TOTOBJICHUS] MEXaHU3MA IS TUNIABHOTO MEPEMENIEHUS MTOKPBITOTO AJIEKTPOAA MIPU
JIyTOBOM CBapKH.

[Ipu M3TOTOBICHNH MEXaHW3Ma HEOOXOAMMO OOOPYJOBAHHOE TOMEIICHUE
JUIs BeJIeHUs] COOPOYHBIX U CBApOUYHBIX padoT, TaK K€ HYXKHO UMETh HEOOXOIUMOE
000pyZOBaHUE U OCHACTKY ISl BEJICHUS CBAPOYHBIX PadoT.

B sToMm paznene OynyT paccMaTpuBaThbCA BOIPOCHI, CBSI3aHHBIE C TEXHUKOU
0e30MacHOCTM M OXpaHHOM TpyAa B Jaboparopuu, IpaBWiIa SKCIUIyaTalluu
ITOMEIIEHHUsI, KaK IIPU BO3HUKHOBEHHUM OINACHOM cuTyanuu, Tak u npu YC. A taxxke
OyZeT MpoBEJEH aHalu3 BPEAHBIX U OMNACHBIX ()aKTOPOB M MX BO3JCHCTBUE Ha
4eJIOBEKA, YTO MO3BOJIUT ONPEIEIUTh CPEACTBA HHIANBUIYAIbHOU M KOJUIEKTUBHOM
3alllMThl, U PEIIMTh BONPOCHI oOOecrneueHus Oe30MacHOCTH B LEJIOM, Kak Ui

IMOMCHICHU, TaK U JJI1 OPraHu3allii B ICJIOM.

5.1 IlpousBoacTBeHHas1 0€30MACHOCTH

Pabounm mecToMm siBiieTcs oTaenbHOE omenieHue (1adboparopust). Tak kak
JTaHHOE TIOMEIICHHE HaXOAWTHCS BHYTPH 3JaHHS, Ha pabOTAaromIer0 BO3MOXKHBI
JNEHCTBUSL  CIEAYIOUIMX BPEAHBIX W OMAaCHBIX (DaKTOPOB: MOHOTOHHBIN PEXKHUM
paboThI, OTKJIIOHEHHE TOKa3aTeNell MUKPOKINMAaTa, HeJOCTaTOUHAsI OCBEIIEHHOCTD,
NPEBBIIICHUE YPOBHS IIyMa, MOBBIIICHHbIN YPOBEHb YIbTPA(PHOIETOBOMN paauanu,
NOpaXeHHE  DJEKTPUUECKUM  TOKOM,  Toxap.  BosxgelictBue — BpeaHbIX
MIPOM3BOJICTBEHHBIX (PAaKTOPOB HA PAOOTAIOIINX MOXKET MPUBECTH K 3a00ICBAHHIO U
CHIDKCHHIO MPOU3BOAMTEIBHOCTH Tpyaa [27].

B manHOM MyHKTE aHATM3UPYIOTCSA BPEIHbIC U OMacHbIe (PaKTOPhI, KOTOPHIE
MOTYT BO3HUKATh IPY BBIIIOJIHEHUHU HAIUIABKU HA CTAJIbHBIE MJIACTUHBI OKPHITHIMU

3IIEKTPOJAMH.
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JUIs MUHUMHU3AIAWA ~ BO3JCHCTBUS BPEIHBIX M OMACHBIX  (PaKTOPOB
HeoOxoauMo Oosiee TOAPOOHO WX aHAIM3UPOBATh W MPEIOKUTH CPEACTBA

KOJIJICKTUBHOM M MHIUBHUIYaJIbHOMN 3aIIUTHI.

5.2 AHaau3 BpeIHbIX H ONACHBIX (PAKTOPOB, KOTOpPbIE MOIYT

BO3HHUKHYTH Ha pado4emM MecTe P NPOBeIeHUN UCCIeI0BAHMUS

[Tpu opranuzamuu pabouero Mecrta, CieayeT IPUHATh BO BHUMAaHUE TOT (aKT,
YTO Ka4eCTBO M IPOM3BOAUTEIBHOCTh TPY/Q, 3aBUCIT OT CYILECTBYIOIIMX Ha JTAHHOM
paboyeM MecTe YCIOBHI TPYAa U COOTBETCTBUSI ATUX YCIOBHIA YCTAHOBJIEHHBIM HOPMaM.
Opranuzanusi pabo4yero MecTa 3aKJIIOUaeTCsl B BBINOJIHEHUU PAga MEPOIPHUSITHIM,
00ecreunBaOIIUX palMOHAJIbHBIA M O€30MacHbll TPy M JOJDKHA COOTBETCTBOBATh
[27].

1. MukpokiaumaT NPOU3BOACTBEHHBIX IOMEIIEHUH - 3TO KJIUMAaT
BHYTPEHHEW CpeAbl MAHHBIX MOMEMICHUN, KOTOPBIM OIPEAENSIETCS COBMECTHO
JNEWCTBYIOIIMMHA HAa OpPraHW3M 4YeJOBEKa TEMIIEPAaTypOH, OTHOCUTEIBbHOU
BJIQXHOCTBIO W CKOPOCTBIO JBWIKEHUS BO3AyXa, a TakKXkKe TeMIepaTypou
OKPY’KaOIIUX MMOBEPXHOCTEH [27].

OO0mue caHMTapHO-TUTMEHWYECKHE TpeOOBaHUS K BO3AyXy pabodeil 30HBI
JIOJDKHBI ~ COOTBETCTBOBaTh  [25]. OnTuManbHble U JOMYCTUMBIE  HOPMBI
TEMIIEpaTypbl, OTHOCUTEIbHOW BIAXKHOCTH U CKOPOCTH [IBHJKEHHUS BO31yXa

IIpUBEICHBI B Tabue 21.

Tabmuua 21 — OnTuManabHBIE M JOMYCTUMBIE HOPMBI MUKPOKJIMMAaTa B pabodeil 30He

MPOM3BOICTBEHHBIX MMOMEIIeHHH 110 [27]

CkopocThb
OrHOCUTENBHAS P
(o)
Temneparypa,°C o JIBHKCHUS
BJIQKHOCTB, %0
BO3/IyXa, M/C

[Tepuon rona
Jomyctmast Ha pabounx MecTax

Bepxnsis Huwxnsisa

OrrruMapHast
JTOIyCTAMZT,
He OoJiee
OrnrmMasbHast
He OoJee
Jlormyctmast,
He OoJiee

OnrnMasHas
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[Tponomxkenue Tabmauibr 21

= o = o

! an
XO0JIOIHBIA 22-24 125 26 21 18 40-60 75 0,1 0,1
Tennpi 23-25 |28 30 22 20 40-60 70 0,1 0,1

OntumanbHble  MapaMeTpbl  MHUKpPOKJIMMAara Ha  pabouMx  MecTax
COOTBETCTBYIOT TpeOoBaHusM CaHHMTapHBIX TMpaBWJI W HOPMATHBOB [27]
MPUMEHHUTEILHO K BBIMIOJTHEHUIO PAa0OT pPa3IMYHBIX KAaTErOpUil B XOJOAHBIM U
TEIUIbIA EPUOJ TO1A.

Jist Toro 4TOoOBI C€O3/1aTh HEOOXOJAMMBIE METEOPOJOTUYECKUE YCIOBUS
paboueil 30HBI U MPENOTBPATUTH PA3JIMYHBIC MEPEOXJIAKICHUS U TMEeperpeBaHus
OopraHu3Ma B HEOOJBIIMX TOMEIIEHUSX YCTaHABIMBAIOT KOHIUIUOHEPHL. C
MOMOIIIbI0 KOHAWIHUOHUPOBAHUS BO3AYXa B 3aKPBITHIX IOMEIICHUSIX MOYKHO
MoAACp>KUBATh HEOOXOAUMYIO TEMIIEPATYPY, a TAKXKE CKOPOCTh JBUKEHHUS BO3IyXa
[26].

Muxkpokiumar MIPOU3BOJCTBEHHBIX MMOMENICHU PEKOMEHAYETCS
MOAJEPKMBATh HA ONTUMAIBHOM YPOBHE CHUCTEMOW BOISHOIO LEHTPAIBHOTO
OTOIUIEHUs, = €CTECTBEHHOM  BEHTWISLMEH, A  TaKXKe€  HCKYCCTBEHHBIM
KOHJAUIIMOHUPOBAHUEM U JOTIOJTHUTEIIBHBIM ITPOTPEBOM B XOJIOJTHOE BPEMS Ir'OJI1a.

2. llym siBriseTcst 00IeOMOIOTHIECKUM Pa3IPAKUTEIEM U B OMPEACIICHHBIX
YCIOBUSIX MOJKET BIIMSATH HAa OpraHbl M CHCTEMbI OpraHusma uenoBeka. [y
YXYAIIaeT TOYHOCTh BBITIOJHEHHS pabO4YuX oOmepanuii, 3aTpyaHsSET MpUeM U
Bocmipusitue  wHpopmaruu.  JmuTenpbHOE  BO3ACHCTBHE  IIyMa  OOJIBIION
MHTEHCUBHOCTUA TMPUBOAUT K TMATOJOTMYECKOMY COCTOSIHUIO OpraHu3ma, K €ro
YTOMJICHUIO. VHTEHCUBHBIM IIIyM BBI3BIBAET HM3MEHEHUS CEPACUYHOCOCYAUCTOU
CUCTEMBI, CONPOBOXKAAEMBIE HAPYIIEHUEM TOHYCA M PUTMA CEPACYHBIX

COKp&IHCHPIﬁ, HU3MCHACTCA apTCPpHUAIbHOC KPOBAHOC JaBJICHUC.
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Metonbl yCTaHOBJIEHUS MPEAEIBHO AOIMYCTUMBIX IIYMOBBIX XapaKTEPUCTUK
CUCTEMbI MHUTAHUS JJI1 CBApKU B JUHAMUYECKOM PEXHMME W3TOXKeHBI B [27]. Jlms
OLICHKH IIIyMa HCIOJb3YIOT YAaCTOTHBIA CIIEKTP H3MEPSEMOr0 YPOBHS 3BYKOBOTO
JABJICHUS, BBIPAKXEHHOIO B JeIUOeNax, KOTOPbId CpPaBHUBAIOT C MPEACIbHBIM
CIIEKTPOM.

JInsi CHUKEHHS IITyMa B TOMELIEHUSIX UCTIOJB3YIOT CPEACTBA 3BYKOU30ISALIUN
Y 3BYKOIIOTJIOIICHMS, YCTaHABIMBAIOT TIIYIIMTEIM IIyMa W PALHOHAIBHO
IPOAYMBIBAIOT TEXHOJIOTMIO IPOM3BOJACTBA C HCIIOJIb30BAHHEM MAaJOLIyMHBIX
TEXHOJIOTHYECKHX TMpoleccoB. Takke B KayeCTBE WHIAMBUIYAIBHBIX CPEICTB
3aIMTHI OT IIyMa NPUMEHSIOT Pa3IMYHbIE MPOTUBOIIYMHbIE HAYIIIHUKH, BKJIABIIIH,
IIJIEMbI, KACKU U KOCTIOMBI [27].

B nmaGoparopum, KOTOpOW BeIyTCSl CBapO4YHble palOOThl, TJIABHBIM
VCTOYHHUKOM IIIyMa SIBJIIETCSI UICTOYHUK IMUTaHUS, KOTOPBIM IO XapaKTepy CHEKTpa
SBJIAETCS IIUPOKOIOJIOCHBIM.

YMeHbllIeHHe BAUSHUS [aHHOTO (hakTopa BO3MOXKHO IYTEM: HM3OJISILIUU
MCTOYHHUKOB IIIyMOB; IPOBEICHNE aKyCTUUECKON 00pabOTKH MOMEIICHUS; CO3/IaHuE
nonosHuTeNbHBIX [IBIT mnun JICII n301sImoHHbIX TEPEropoI0K; TPOBEAEHUE
POPHIAKTHIECKUX pPaboT.

3. PaumonanpHOe  OcBelleHHME HUMeeT  OOJbIIOE  3HAYCHHE IS
BBICOKOMPOU3BOJIUTEIBHON M ©Oe3omacHo pabotel. HopmupoBaHue 3HauYeHHI
OCBEIICHHOCTH paboueil MOBEPXHOCTH MPHU CBAPOUYHBIX paboTax coctasisger 200 mk
corinacHo [30], Tak kKak HaOJIOAEHHE 3a MPOLIECCOM CBAPKH IMPOUCXOIUT 4Yepes
3allMTHYIO0 MacKy. B pasznene 5.3 npuBeseH pacyeT HCKYCCTBEHHOTO OCBEIICHHUS.

HenocraTounass OCBEIIEHHOCTh MOXKET OBbITh BbI3BaHa OIIMOOYHBIM
pacoJIOKEHUEM JIaMI B TOMEIIEHWU, OTCYTCTBUEM OKOH B TIOMEIICHHH, HE
IPABUJIbHBIM BEIOOPOM KOJIMYECTBA OCBETUTEIBHBIX MPUOOPOB U HE pallMOHATBHON
3arpy3Koi Ha HHUX JJIGKTPUUECKOro TOoKa. J[aHHBIN (haKTOp MOXKET CTaTh MPUUUHOU
HEaJICKBATHOIO  BOCHPHATUS  YEJIOBEKA TEXHOJOTMYECKOro IMpolecca, €ro

YTOMJIEHUS, & TAK)KE BbI3BaTh MYJIbCUPYIOIIHE TOJIOBHBIE OOIH.
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JIisi  TIPOM3BOJICTBEHHBIX TIOMEIICHUM, a TakKKe HAyYHO-TEXHUYECKUX
nabopatopuii  kodduimeHT mnynabcanuii ocBemeHHOCTH (K;) momxkeH ObITH He
oompiie 10%.

B mensx yMeHbIIeHHs MyJIbCaIlldi JIaMIl, WX BKJIIOYAIOT B pa3Hbie (a3wl
Tpexda3zHoil 1enu, CTAaOUIU3HPYIOT TOCTOSHCTBO MPOXOXKACHHS B  HUX
nepeMeHHoro HampspkeHus. Ho caMmbIM  pallMOHaIbHBIM — PEIICHHEM JaHHOTO
BpeaHOTO (aKTOPhl SBIACTCS W3HAYAIBHO TIPABUIBHOE PACIOJIOKCHHE W
MOJKIIOYEHHE UCTOYHUKOB CBETa B MOMEIICHHUH, ITyTEM 3aMEPOB OCBEIIEHHOCTH,
Ipyd TOMOINMA JIFOKCMETPA, W CPaBHEHUS TOJYYCHHBIX PE3yJbTaTOB C
HOpMaTUBHBIMU AokyMeHTamu [30].

4. Tlpu paboTe ¢ HUCTOYHMKAMHU IMUTAHUA MOXET MPOU3OUTU MOPAKEHUE
NEKTPUYECKUM TOKOM. Bce o0opynoBaHue AOMKHO OBITh BBIIOJHEHO B
coorBeTcTBHM ¢ TpeboBaHusiMu [31]. OCHOBHBIMH TPUYMHAMU TIOPAKCHUS
AIEKTPUUECKUM TOKOM MOTYT MOCIYXHUTh CleAyromue GakTopbl: TPUKOCHOBEHUE K
TOKOBEIYIIMM 4YacTsIM WJIW TPUKOCHOBEHHWE K KOHCTPYKTHUBHBIM YacTsM,
OKa3zaBIIMMCS 1o HampspkeHreM. C 1eNbl0 UCKITIOUEHHUS OMACHOCTH TMOPAKECHUS
NEKTPUYECKUM  TOKOM  HEOOXOAMMO  CcOOJIIoAaTh  CIEAYIOIIME  ITpaBUiia
AIIEKTPUUECKOM 0€3011aCHOCTH:

eTicpe/l BKIIFOYCHHEM YCTAaHOBKH JOJDKHA OBITh BHU3YaJbHO IMPOBEpPEHa €e
AJIEKTPOIIPOBOJIKA Ha OTCYTCTBHE BO3MOXHBIX BUIAMMBIX HAPYIIICHUN H30JAINH, A
Tak)kK€ Ha OTCYTCTBHE 3aMbIKaHUS TOKOMPOBOMAIIMX YacTeH Jepikareseit
AJIEKTPOIOB;

eIIpY TOSBJICHUW TPU3HAKOB 3aMBIKaHHUSI HEOOXOAMMO HEMEJICHHO
OTKJTFOYHMTH OT AJICKTPHUECKON CETH YCTAHOBKY.

K 3amuTHeIM MepaM OT OMACHOCTH MPUKOCHOBEHHS K TOKOBEIYIIIUM YaCTIM
AJIEKTPOYCTAHOBOK OTHOCSATCS: M3OJISIIHSA, OTpaKJIeHNEe, OJIOKHMPOBKA, MTOHWKECHHBIC
HaIPSHKEHUS, DJIEKTPO3aITUTHBIE CPECTRA.

Cpenn  pacmpoOCTpaHEHHBIX  CIOCOOOB  3alIUTBI  OT  TOPAKEHUS

IIEKTPUYECKUM TOKOM TPH PabOTe C IJICKTPOYCTAHOBKAMU pasiuyarot [31]:
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®32aIIMTHOE 3a3€MJICHUE — MPEIHa3HA4YEeHO IS MPEBPAIICHUS «3aMbIKaHUs
Ha KOPITyC» B «3aMBbIKAHWE Ha 3EeMJIIO», C TE€M, YTOOBl YMEHBIIUTHh HANPSHKCHHUE
MPUKOCHOBEHUSI U HAINpsDKEHUE Iara J0 Oe30IMacHbIX BEIWYUH (BbIpAaBHHUBAHHE
CaMbIif pacIipOCTPaHEHHBIN CIOCO0 3aIUTHI OT MOPAKEHUS IEKTPUIECKUM TOKOM;

®3aHyJICHUE — 3aMbIKaHUE Ha KOPITYC AJIEKTPOYCTAaHOBOK;

®CHCTEMbI 3AIIUTHOTO OTKJIIOYEHUS — OTKIIOYEHUE JJIEKTPOYCTAHOBOK B
cily4ae MpOsIBJICHUS OMAaCHOCTH MPo00s HA KOPIYC;

®3AINTHOE Pa3/ICIICHUE CETEH;

®IIPEIOXPAHUTEIIBHBIE YCTPOICTBA.

K paboram Ha sieKTpoyCcTaHOBKAaX JOMYCKAIOTCS JHIla, focTuriue 18 jer,
MPOIIEIINE UHCTPYKTAK U 00ydeHHBbIE Oe30macHbIM MeToaaMm Tpyaa. K tomy xe
AIEKTPOOE30MAaCHOCTh 3aBUCUT U OT MPOGEeCCHOHAIIBHOW MOJATOTOBKH paOOTHUKOB,
CO3HATEIBHOW MPOU3BOACTBEHHONM U TPYAOBOM mucuuIUIMHbL [lenecoobpazHo
KXJIOMY paOOTHUKY 3HATh MEpbl IEPBON MEIUIIMHCKON MOMOIIU MPU MOPAKEHUU
AIEKTPUUYECKUM TOKOM.

5. Bpennsbie BemecTBa B BO3AyXe B BHJIE MAPOB, TA30B U a3p030Jiei (IbUIN) -
XUMHUUYECKHE BEILIECTBA, BHI3BIBAIONINE B MPOU3BOJICTBEHHBIX YCIOBUIX HAPYIICHUE
HOPMAaJIbHON KU3HEAEATEIbHOCTH OpPraHW3Ma, SBJISIOIIMECS MPUYMHOW OCTPBIX U
XPOHUYECKUX MHTOKCHUKALIUM.

BpenHbiMi OCHOBHBIMU BEIIIECTBAMH, BBIJICIISIIOIIMMHUCS TIPU CBapKe CTaJICH,
SBJITFOTCS: OKUCh YTIIEPO/ia, XpOM, MapraHel] U (PTOPUCTHIE COSTUHEHUS.

B Tabmune 22 mnpeacTtaBieHbl KIAacChl OMACHOCTEM BPEAHBIX BEIIECTB

BBIJICIISIFOIIMXCSL TIPU CBapKe cTaiieit cornacHo [32].

Tabmuma 22 — Kiaccbl omacHOCTEM BpEIHBIX BELIECTB BBIIEISIOUINXCA NPU CBapKe

craneu
BermecTBo ITJIK, mr/M® | Knace onacHoct | CocTosiHMe
Mapraserg 0,05 1 a’po30JIH1
Xpom 0,1 1 a’po30Jiu
dTOpUCTBIC COSTUHEHUS 0,5 2 a’po30JIH
Oxkuce yraepoaa 20 4 Mapbl WIH rassl
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JIJist 3aIUTHl ¥ yJaJdeHUsT BPEAHBIX Ta30B U MBUTH C MECT CBAPKH U MOAAYU
YUCTOTO BO3/lyXa HCMHONB3YIOT BeHTWsinMi0. OOmass BEHTWISAUUS ObIBaeT
MPUTOYHO-BBITSKHON. CBEXHI BO3yX 0OBIYHO TOJIAIOT B LIEX Yepe3 0OIIEHEXOBYIO
BEHTWISIIUOHHYIO YCTAHOBKY, a 3arpsi3HEHHBIM BO3[yX VyAAIAIOT W3 Iexa
OOIIEIEX0BOM BEHTUJISILIUEH, @ TAKKE MECTHBIMHU YCTPOUCTBaMHU.

MecTHass BBITSDKHasT BEHTHJIALMS, yaalsis BpeAHbIE BeEllecTBa U3
MOMEIICHHS, JOJKHA MPEMSATCTBOBATh MX TMOMAJaHUIO B 30HY JbIXaHHUS padoyero.
MecTHBII O0TCOC MOXHO CYUTaTh YJOBJIETBOPUTEIHHO pabOTAIOIIMM, KOT/la OH
yIaIseT BPEIHOCTH IO MPUHIIMITY «OT padoueroy [32].

Hepenko MCTOYHUK BBIACICHUS BPEIHBIX BEIISCTB YKPBIBAIOT 30HTOM, ITOJ
KOTOPBIM HAaXOJUTCS PabOYMii, YTO COBEPIICHHO HEJOMYCTUMO, TaK KaK 4epe3 30HYy
JIBIXaHUSI B TOM cllydae IMPOXOASAT BCe BpeAHbie BemiecTna. [loatomy, Ha pabounx
MecTax B 30HE CBapKd HYKHO YCTaHOBUTH ammapaTypy C OTCACHIBAIOIIUM
MOBOPOTHBIM PYKaBOM.

CBapouHble  Y4aCTKH, COOOIAIOIIMEecs MpoeMaMHd CO  CMEXKHBIMHU
MOMEIICHUSIMHU, TJI€ HE TPOBOJAUTCS CBapKa, JMJOHKHBI HMMETh BBITSKHYIO
BEHTWISIUIO C MEXaHUYECKUM TOOYXKIECHUEM.

B cnenuanbHBIX MOMEMICHUSX WIM METALTUYECKUX IIKadax s XpaHeHUS
OAJIJIOHOB CO CXKIDKEHHBIM Ta30M JIOJDKHA OBITh MPEyCMOTpPEHA EeCTECTBEHHAs
BEHTWJISAIINS Yepe3 BEPXHUE W HIDKHUE YaCTH TIOMEIIICHUH WU TKagOB.

CkopocTh JBUXKEHHS BO3yXa, CO3/1aBacMasi MECTHBIMU OTCOCAMH Y
HMCTOYHUKOB BBIJICJICHUS] BPEIHBIX BEIIECTB, JOJDKHA COOTBETCTBOBATH HOpPMaM,

NPUBEAECHHBIM B Tabmue 23.

Tabmuma 23 — CKOpOCTh JBIDKEHHUS BO3AyXa, CO3JaBacMas OTCOCAMH y HCTOYHUKOB

BBIICIICHH BPEAHBIX BCUICCTB

[Iponecc cBapku V, M/c

Capka pyuHas >0,5

KomnnuectBo BpC€AHBIX BCHICCTB, JIOKAIN3YCMbIX MCCTHBIMHU OTCOCAMU,

COCTaBJISIET JJIS1 BRITSKHBIX IKadoB He Oonee 90%, a 1711 MECTHBIX OTCOCOB JAPYTUX
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BUIOoB He Oonee 75%. OcrtaBireecs KoiaudecTBO BpeaHbix BemecTB (10-20%)

T0JDKHO pazbaBisaThes 1o [1JIK ¢ momorsio 001eo0MeHHON BEHTHIISINH.

5.3 Pacuer HCKYCCTBCHHOI'0 OCBCIICHUSA

[Ipou3BOACTBEHHOE TMOMEIIEHUE, B KOTOPOM IMPOBOJMIUCH HCCIIEIOBaHUSA
UMeEEeT cleayrolue pasmepsl: JummHa A=25 M, mupuHa B=15 M, Beicota H=4 M,
BBICOTa paboueit moBepxuoctu h,;=0,8 M. HopMupoBanue 3HaueHN# OCBEIIEHHOCTH
paboyeil MOBEPXHOCTH IpPHU CBAapOYHBIX PAadOTaxX MOJKHO cocTaBisATh 200 5k
corimacuo [30].

Koapdpumment otpaxkenus cren R=30 %, mnoronmka R,=50 %.
Koaddurnuent 3anaca k=1,5, koapdurnuent nepapaomeproctu Z=1,1 [30].

PaccuntpiBaem  cuctemy  OOIIero  JIFOMHHECHEHTHOTO  OCBEIICHHUS.
OcBeTuTenbHble TPUOOPHI B MOMEIIEHUH OTHOCATCS K cBeTWiIbHUKaM Tuma O/,

A =1.4 Tlpunsas h, = 0.3 nonyyaem:

h=4—-05-08=27mM: 9)
L=14-2,7 =45 m; (10)

L
§= 1.5 m. (11)

CBETUIIBHUKM PAacmoJIOKEHBl B TPU pAna, B KaxAoM paxy no 12
cBeTwiIbHUKOB TuMa OJ] momuocTteio 40 BT (¢ qunoi 1,2 M), pyu 3TOM pa3phIBbI
MEXIY CBETWIBHMKAMU B psay cocTaBisitoT 50 cM. YuuThIBasg, 4To B KaKIOM
CBETUJIbHUKE YCTAaHOBJIEHO 2 JIamIibl, oOuiee yuciio Jiamn B nomemenun N=72. Ha
pucynke 10 mpencraBieH miaH MOMEIICHNUS U Pa3MEIlIEeHUsI HA HEM CBETUIIbHUKOB.

Haxonum nHaekc nomenieHus:

288 (12)

i= =25
2,7(25 + 19)

Cormacuo [30] ompenensieM KOd(DQPUITMEHT WCHOJIB30BAHUS CBETOBOTO

NoTOKa, KoTophiii pasen 7 = 0.61.
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OmnpenenseM MOTPeOHBIN CBETOBOM MOTOK JIAMI B KaXKIOM U3 PSJIOB:

200-288-15-11_ (13)
- 72061 o™

Bribupaem Omkaiinnyro crangaptayto jgamiy — JITh 40 Bt ¢ morokom 2850

JIM. I[CJIaCM IMPOBCPKY BLITIOJIHCHUA YCIIOBHUA:

I S
‘T"”f’ . 100% = +20% (14)

ALTAETAPT

—10% =

[Tomygaewm:
—10%% = 8,780 = +200%

OHpCI[CJIHCM QICKTPUYICCKYIO MOIITHOCTDb OCBETUTEIBLHOU YCTAaHOBKHU:

P=72.-40 = 2880 Bt (15)
D
K
i
| CA QO ||'||:||:|
D
L/ 3-1500 R
X
| CA Qa1 ~
D
by
500
D
R
200 ~+
OO g
25000

PI/ICYHOK 10 — ITnan MOMCIICHUA U pasMCIICHUS CBCTUIIbHUKOB
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5.4 Jkoaorudeckas 0€30MaCHOCTD

OxpaHa okpyxkarolen cpeipl — 3TO KOMIUIEKCHas mpoOsiema u Haubosee
akTuBHas @Qopma e€ peleHuss — OSTO COKpalleHHEe BPEIHBIX BBIOPOCOB
MPOMBIIIUICHHBIX MPEANPUATAN 4Yepe3 MOJHBIM mepexoll K Oe30TXOJHBIM WM
MaJIOOTXOOHBIM  TEXHOJOTHUSM  Tpou3BoAcTBA. OXxpaHy HOpUPOIBI  MOYKHO
MPEJICTAaBUTh KaK KOMILUIEKC TOCYIapCTBEHHBIX, MEXTYHAPOIHBIX U OOIIECTBEHHBIX

MGpOHpI/IHTI/If/'I, HaIIPaBJICHHBIX Ha PAllHOHAJIIBHOC HCIIOJIb30BAHUC IIPUPOIBI.

5.5 AHaau3 BJIMSTHUS MPOLECCA HCCIE0BAHNS HA OKPY:KAKIIYIO Cpexy

[Ipy BBINOJIHEHUH CBAPOYHBIX PAaOOT aTMOCHEPHBIN BO3AYX 3arpsi3HAETCS
CBAapOYHBIM a’p030JIEM, B COCTaBE KOTOPOI'O B 3aBUCUMOCTHU OT BHJIa CBAPKH, MAPOK
AJIEKTPOJIOB M (uIroca HAxOJATCS BpEIHbIE ISl 37A0POBbsl OKCHUIBl METaJJIOB
(>xene3a, Maprasiia, Xpoma, BaHa/ius, BoJb(ppama, aAIFOMUHUS, TATAHA, LIMHKA, MEIH,
HUKEJIA U JIp.), @ TaKKe ra3000pa3Hble coequHeHus (PTopucTbie, OKCUIbI yTaepoaa
U a3oTra, 030H M J1p.). g omnpenencHUs BIMSHUS Ha OKPYXAKOUIYIO Cpexy
3arps3HSIONIMX BEIIECTB HEOOXOIMMO BOCHOJB30BaThbesl [27], B KOTOpOM

NPUBE/ICHBI YACIbHBIC MOKA3aTENIN U UX JOMYCTUMBbIC Mpe/esbl (Tadmuma 24).

Tabnuna 24 — Y aenpHble MOKa3aTeNu BbIACICHUS 3arpsI3HAIOIINX BEIIECTB MPU CBAapKe U

HaIlJIaBKE€ MCTaJIJIOB

TexHomoru4aeckuit Hcnons | HaumenoBaHue u YACIBbHBIC KOJIMYECTBA BBIACIISACMBIX 3arpA3HAIOIINX

rpouece 3yEeMBbIi1 BEIIIECTB, T/KT
marepu | CBapou | Keme | Mapr | Xpom | IIsuis | @Top | [Juok | [duokcu
anu HBIA 3a aHell | IIECTH | HEOpr | UCThIM | CHJ bi
€ero a’po30 | OKCHJ | M €ro | BaJ€H | aHW4Y€ | BOAOp | a3ora | yriepo
Mapka Jb coeu | THBIA | CKasd o1 na
HEHUS SiOz
Pydanas qyrosas LB- 16,4 10,69 | 0,92 - 1,4 0,75 1,5 13,3
CBapKa crajei 52U
ITYYHBIMU
BJIEKTPOJIaAMU
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[Tponomxenue Tabmuier 24

Pydanas qyrosas YOHU 10 7,62 1,9 0,43
CBapKa CTajci —13/45

HITYYHBIMA

AIIEKTPOIAMHU

3HaueHUs ~ TOKazaTeled  HaxomATrcd B JOMYCTUMBIX  Mpeaenax.
3HAYUTENBHOTO BIUSHUS Ha aTMoc(depy Mpoliecc He OKa3bIBAET, CIEIOBATEIBHO U
MEPOIIPUATHS I10 3aIUTE OKPYKAIOLIEH CpelIbl HE IPEyCMaTpHUBAcT.

IIpyu BeneHuH CBapoOYHBIX pabOT BO3MOXHBI CIEAYIOIIME OTXOJBbI:
UCIIOJIb30BAHHBIE DJIEKTPOJBI, MIJAK, KOTOPBIE B XOJ€ HX HEINPUTOJHOCTH
BBIKMJIBIBAIOTCSI B MYCOPHOE BEIpO, a 3aTeEM M B MYCOPHBIM KOHTEWHED.
CrnenoBaTelibHO, BpPEIHBIX BBIOPOCOB B JIUTOC(EpPY W BOAHBIE HCTOYHUKH HE
IIPOU3BOAWIIOCh, PAJUALUOHHOIO 3apaK€HHUs HE NPOU30LUIO0, YpPE3BbIYANHBIE
CUTyalldd HE HaOJIOJaluCh, TMO3TOMY CYIIECTBEHHBIX BO3JCHCTBUI Ha

OKPYIKAIOMIYIO CPEAY ¥ COOTBETCTBEHHO BpeJia PUPOIE HE OKA3hIBAIOCH.

5.6 be3onacHOCTh B Upe3BbIYANHHBIX CHTYAI[USIX

5.6.1 Ananau3 BeposiTHbIX UC, KoTOpbIE MOTYT BO3HHKHYTH Ha padodem

MECTE IPHA NPOBEACHUU UCCIICA0BAHUA

[Ipu mnpoBeneHun wUCCIEAOBAHUS MOTYT BO3HUKHYTH UpE3BBbIYANHBIC
CUTYaIINH, TAKUE KaK MOoXap U MOPAKCHUE AICKTPUICCKUM TOKOM.

[ToxapHas 6€301macHOCTh — COCTOSIHUE 00BEKTa, MPU KOTOPOM UCKIIFOYACTCS
BO3MOXKHOCTh TIOKapa, a B Cllyda€ €ro BO3HHUKHOBEHUS MPEIOTBpAIacTCs
BO3/ICIICTBHE Ha JIOJEH OMacHBIX ero (hakToOpoB M OOECIIEUMBACTCS 3alluTa
MAaTEPHUAJIbHBIX IEHHOCTEH.

[IpotuBomoXkapHast 3ammuTa — 53TO KOMIUIEKC OPTaHU3AIMOHHBIX U

TCXHOJOTHYCCKHUX MepOHpHHTHﬁ, HAIIPpAaBJICHHBIX Ha oOecneueHre 0€30IMacCHOCTH
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JOJEH, MPEAOTBPALEHUE MT0XKapa, OTPAHUYEHHUE €r0 PACIPOCTPaHEHUS, & TAKXKE Ha
CO3JaHM€ YCIOBHUH JIsl YCHEIIHOIO TYIIEHHS MOXKaPOB.

[Toxxapnast ©e30macHOCTh OOECIEYMBAETCA CHCTEMOW MPeNOTBPAIlCHUS
noxkapa M CHCTEMOHN MOKapHOW 3amuThl. BO Bcex Cily:KeOHBIX MOMEIICHUSIX
o0s3aTeNIbHO  JIOJDKeH ObITh  «[lman  »Bakyauuu JroAed mnpu  moxkapey,
pErIaMEeHTUPYIOIINA JIEMCTBUS TEPCOHATIA B CiIy4yae BO3HHMKHOBEHHS oOdara
BO3TOpPaHMS M YKa3bIBAIOIINH MECTa PACIIOIOKEHUS ITOXKAPHON TeXHUKH [27].

[TopaxkeHne  SJIEKTPUYECKUM TOKOM  BO3HHUKA€T TMpPU  3aMbIKaHUU
AIIEKTPUYECKON IIEMM CBApOYHOrO amnmapara 4yepe3 Teno yenoBeka. [IpuumHamum
MOTYT OBITh: HEJOCTAaTOYHAsl AJICKTpUYECKash U3O0JISIUs, IUJI0XO€ COCTOSIHUE
CHEIOJICKIbl M OOYBH CBaplIUMKa, CBHIPOCTb, TECHOTA IOMEIICHHS U JpYyTUe

(haKTOpBHI.

5.6.2 OOocHoBanusi Meponpusituii mno mnpenorspamenniy UYC wu

pa3padoTka nopsiika AeMcTBUS B CJyyae BOSHUKHOBeHUus YC

C uenpto nMpeaoTBpaleHus M0KapoB HEOOXOAUMO:

oyXO0Js u3 MTOMEILICHHS MIPOBEPUTH OTKJIFOUEHUS BCEX
AIIEKTPOHArPEBATEIbHBIX MPUOOPOB, AJIEKTPOYCTAHOBOK, a TakKXe CHUJIOBOU U
OCBETUTEIILHOMN CETH;

®KYPUTH TOJIBKO B OTBEJACHHBIX JJIsl KYPEHHUSI MECTaX;

®B Cllyya€ BO3HUKHOBEHHS IOXapa MPUCTYNUTh K €ro TYUICHUIO
UMEIOIUMHUCS CPEACTBAMHU, DBAKyHPOBAaThCs M BbI3BaTh MmO Tenedony «01»,
coToBbIi «010» moxkapHyO CI1yKO0Y;

®COTPYJHHKHU JIOJDKHBI OBITh O3HAKOMJICHBI C IJIAHOM D3BaKyallMH JIIOACH U
MaTepUaJIbHBIX IEHHOCTEW Npu mnoxape. [lnan sBakyaluu JOJKEH HaXOJIUTHCS B
KaXXJIOM IMOMEIIICHUH U Ha KaXKJIOM 3TaXe JECTHUYHOM TUIOIIAJIKE.

B 1npou3BOACTBEHHBIX MMOMEIICHUSX TMPOXOAUT OOJBIIOE KOJUYECTBO

IIPOBOJIOB M OOJBILIOE KOJIUYECTBO 3IEKTporpruOopoB. He mpaBuibHas M30MSILIMS
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JAHHBIX TPOBOJIOB, MJIM OTCYTCTBHE 3a3€MIICHUS MOXKET MPUBECTH K MOPAKECHUIO
YeJIOBeKa MM K BOSHUKHOBEHHIO BO3TOPAHUH.

B memsix Oe3omacHOCTM MOMEIIEHHE OOOPYIOBaHO pPYOWIBHUKAMH JUIS
MIOJTHOTO OOECTOYHMBAHUS TMOMEIICHUS, a TAKKE HW30JBLUS TPOBOJOB, 3aIUTHOE
COCTOSIHHE CETH W IPHUMEHEHHE CICHUAIBHBIX 3alIUTHBIX YCTPOWCTB (CETEBBbIC
¢GMIBTPHI, aBTOMAaTHYECKHE BBIKIIOUaTenn). OCyIIecTBISETCS AMCTAHIIMOHHBIHN
KOHTPOJIb KOJHMYECTBA KHCIOpOJa B OKPYKAIOIIEM BO3AyXE C ITOMOIIBIO
AaBTOMATHYECKUX WM PYYHBIX IpuOopoB. CoriacHo HOpMam, B BO3AYyX€ IOJDKHO
NPUCYTCTBOBATh He MeHbIe 19 % kucnopona [27].

B ciriyyae BO3HUKHOBEHHS TI0Kapa HEOOXOMMO:

®0OIIOBECTUTh PAOOTAIONIMX B MPOHM3BOJCTBEHHOM IOMEIICHUU U TMPHHATH
MEpHI K TYIICHUIO OYara rmoxapa;

eTOPSIINE YACTH DJIEKTPOYCTAHOBOK U DJIEKTPONPOBOJAKY, HAXOISIIYIOCS
H0J] HAIIPSDKEHUEM, TYIIUTh YTIIEKUCIOTHBIM OTHETYIIUTEINEM;

SIIPUHATH MEPhl K BBI3OBY HAa MECTO TOXapa HEMOCPEACTBEHHOTO
PYKOBOJUTEIIS WIX APYTHX JOJDKHOCTHBIX JIHII.

[Iman osBakyamuu Jroaeld w3 Ja00OpaTOPHHM TPOM3BOJICTBEHHOT'O KOpIyca

MOKa3aH Ha pucyHke 11.

T:/J\»ﬂ t]l
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@ — MoMapHbIA KpaH

Pucynok 11 — Ilnan 3Bakyanuu npu noxape.
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5.7 IlpaBoBble H OpPraHM3aLMOHHBIE BOINPOCHI  O0ecHeYeHHs

0€301MaCHOCTH

5.7.1 CneunajbHble MPAaBOBbIe HOPMbI TPYA0BOI'0 3aKOHOAATE/IHCTBA

[Ipu BBITOJIHEHUU CBapOYHBIX PabOT HEOOXOAMMO CIIE0BaTh TPEOOBAHUAM
TK P®. Jlna obecnieueHuss 6€30macHOCTH Ha paboueM MecTe HYKHO IPOBOIUTH
o0si3aTenbHbIC MpeABapUTEIbHBIC (IIPH MOCTYIUIEHUH HA paboTy) U MEPUOTUIECKUE
MEJUIIMHCKHE OCMOTpPHI (oOciefoBaHusl) pPaOOTHUKOB, 3aHATHIX Ha TSKEIBIX
paboTtax u Ha paboTax ¢ BpEAHBIMU U (MJIM) OMACHBIMH YCIOBHUSIMU TPY/A.

Benenne cBapoyHBIX padOT MPEAIOJIAraeT UCHOJIb30BAHUE HEKOTOPHIX MEP
MPEAOCTOPOKHOCTH U CPEACTBA MHAMBUIYAIBHOUN 3allMTHI, TAKMX KaK 3aIIUTHbBIC
KOCTIOMBI, IE€PYATKH, 3aIUTHBIE OYKH M MAaCKH, ClelHallbHasg OOyBb, CpeICTBa
3aIUTHI OPTaHOB CITyXa.

VY COTpyAHHKOB, KOTOpBIE 3aHATHI Ha padOTaX BO BPEIHBIX WM OIMACHBIX
YCIIOBUSIX, TPOJOJDKUTENBHOCTh paboyero BpEeMEHM cokpamiaercs Ha 4 yaca B
Hezemo. To ecTh OHa He MOJKHA MpeBbimaTh 36 yacoB B Hepenmo (4. 1 cr. 92 TK
P®). Tlpu »Tom exenHeBHas pabouas cMeHa npu 36-dyacoBoil pabouel Hezene He
MOKET MpPEeBBIIATH § YacoB, a mpu padouei Hexene 30 yacoB U MmeHee — 6 yacoB (4.
2 c1. 94 TK PD).

Bo wu30exaHuMe HECUYaCTHBIX CJIydyaeB CJEeAyeT MpPOBOAUTH OOydeHHE,

WHCTPYKTAX MO TEXHUKE O€30MacCHOCTH U TPOBEPATH 3HAHUST PAOOTHUKOB.

5.7.2 OpraHu3anMOHHbICe MEpPONPHUATHS TPH KOMIIOHOBKe padoyei

30HBI

TpeOoBaHMs K pa3MEIIEHUIO CUCTEM ITUTAHMS I CBAPKU B JUHAMHYECKOM
peKHUMe, OpraHM3alik padoYMX MECT M K MPOU3BOJCTBCHHBIM IMOMEIICHUSM — B
COOTBETCTBUH ¢ [23].

ePabourie MecTa 3JIEKTPOCBAPIIMKOB JIOJDKHBI OTPAKIATHCS IMEPEHOCHBIMH

WK CTAlMOHAPHBIMH CBCTOHCHIPOHUIACMBIMU OTPAKACHUAMU (HII/ITaMI/I, mrupMaMun
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W1 WM DKpaHa MH) M3 HECrOpaeMoro maTepHuajia, BbBICOTa KOTOPBIX JOJDKHA
o0ecrneunBaTh HAJCKHOCTD 3aAIIUTHI.

e[llupyHa MPOXOAOB C KaXKIOW CTOPOHBI pabdOYEro croja W CTeiaxa
JOJKHA OBITH HE MeHee | M.

e[l0bI IPOU3BOACTBEHHBIX IMOMEIICHUIN ISl BBIIOTHEHUS CBAPKHU JOJIKHBI
ObITh Hecropaemblie, 00JiaJaTh MaJON TEIUIONPOBOJHOCTHIO, UMETh POBHYIO
HECKOJIb3KYI0 TOBEPXHOCTb, YAOOHYIO JIi OYMCTKH, a TakKXKe YJOBJIETBOPSTH
CAHUTAPHO-TUTUEHUYECKUM TpPEeOOBaHMSIM B COOTBETCTBUM C JICHCTBYIOIIUMU
CTPOUTEIBbHBIMU HOPMAMU U TIPaBUJIAMH.

ePaccrosiHue OT CTEHBI JO MCTOYHMKA MHUTAHMS JOJDKHO OBITh HE MEHee
0,5 m.

eOTKpBITBIE TPACKTOPUH B 30HE BO3MOXKHOTO HAXOXKJICHUS YEIIOBEKA
JIOJDKHBI PACToJIaraTbCsl 3HAUMTENBHO BBIIIE YPOBHS IU1a3. MUHHUMalbHAsE BBICOTHI
TpaeKkTopuu 2.2 M.

ePabouee MecTO 00CIYKMBAIOLIETO MEPCOHANA, B3aWUMHOE PACIOJIO0KEHUE
BCEX OJJIEMEHTOB (OpPraHoOB YIpaBIEHHUsA, CPEACTB OTOOpaxeHuss HHQOpMaIuH,
OTOBENIEHUS U JIp.) JOJDKHBI 00eCleunBaTh PallMOHAIBHOCTh PAOOUYUX JIBHXKECHUHN U
MaKCUMAJIbHO  yYHMTBIBaTh  DHEPreTHUYECKUE, CKOPOCTHBIE,  CHJIOBBIE U
CUX0(U3UOIOTMYECKHE BO3MOKHOCTH YEJIOBEKA.

eClielyeT MpeaycMaTpuBaTh HAIMYKAE MECT [JIsi Pa3MEILICHUS ChEMHBIX
JIeTAJIEN, IEPEHOCHOM U3MEPUTEIIBHOM alllaparypbl, XpaHEHUE 3arOTOBOK, TOTOBBIX
W3JICIIAN U JIp.

®YCTaHOBKU JOJDKHBI 3KCILUTyaTUPOBATHCS B CIIEIUATIBLHO BBIICICHHBIX
MOMEMICHUSIX JUOO0 MOTYT pacrlojiaraThCsi B OTKPBHITOM TIPOCTPAHCTBE Ha
dbyHIaMeHTax WM miatpopmax TPaHCIIOPTHBIX CPEJICTB.

e[lomemieHnnsi  AOMKHBI ~ COOTBETCTBOBATH  TPEOOBAHUSM  TMOXKAPHOM
0e30MacHOCTH M HMMETh HEOOXOJMMBIE CpEICTBA MPEJOTBPAILECHUS IOXapa H
MIPOTHUBOMNOKAPHOM 3aIUTHI.

eOTIENKy NOMEUIEHUN CIEAYeT BBINOJHATh TOJBKO U3 HETOPIOYUX

MaTCpHUuaIOB. He AOITYCKAC€TCsd INPUMCHCHHUC TJISMHIICBLIX, 6JI€CT$IH.II/IX, Xopomo
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(3epKaJIbHO) OTpaXAIOMIMX M3TyYeHHE CBAPOUHOUN Oyru (Ko3)PHUIMEHT oTpakeHus
pexomenyercs He 6onee 0.4).

e J[Bepy MOMEIIEHUH TOMKHBI UMETh 3HAK YIbTPAPHOIETOBOM OMACHOCTH.

eBricoTa moMemeHni 1oJpKHa ObITh He MeHee 4.2 M. KomMmyHukanuu (Boja,
AIIEKTPO3HEPTHUSL, BO3AYX, U JIp.) CIAEAYET MPOKIIAIbIBATh MO/ MOJIOM B CIELIMAIBHBIX
KaHaJlax C 3alllUTHBIMU KopoOamu (BO3BBILICHWE HaJ YypPOBHEM IIOJia HE
JOMYCKaeTCsl) WK MOIBEIIMBATh KaOeau Ha BBICOTE HE MeHee 2.2 M OT MoJIa.

e[loMelIeHNs] OKHBI HMMETh NPUTOYHO-BBITSDKHYIO BEHTWIALMIO. [Ipm
HEOOXOMMOCTH, pabouue MecTa AOKHBI ObITh 000PYAOBaHbI MECTHOM BBITSKKOM
C LENbI0 MCKIYEHMs TMomajaHus B pabouee TOMEUIEHHE MPOJYKTOB
B3aUMOJICUCTBUSL  YJIbTpauoIeTOBOr0  W3IydeHHUss ¢  00pabaThiBaeMbIMU
MaTepuaiaMH.

[Ipeanpuste SKCILUTyaTUpyeTCsT U OOOPYAYETCS COTJaCHO OCHOBHBIMU
MPaBOBBIMH HOPMAMH:

o[ OCT 12.1.003-83 (1999) CCBT. Ilym. OOmue TpeOOBaHUS
0e30macHOCTH;

o['OCT 12.1.004-91 CCBT. Iloxapnas 6e3onacHocTh. O0mue TpedoBaHus
(01.07.92)

o['OCT 12.1.038-83 CCBT. DOmnekrpobe3zonacHocts.  [IpeaenbHo
JIOMyCTUMBbIE YPOBHU HANPSIKEHUN MPUKOCHOBEHUS U TOKOB;

o['OCT 12.4.125-83 CCBT. Cpeacrtpa KOJJIEKTUBHOMN 3aIUThI pa0OTAIOIUX.
Knaccuduxkanus;

oCanlluH  2.2.1/2.1.1.1278-03.  I'uruenuveckue  TpeOOBaHUA K
€CTECTBEHHOMY, U COBMEUIEHHOMY OCBEUICHUIO KUJIBIX U OOIIECTBEHHBIX 3/1aHUN;

oCanlluH 2.2.4.548-96. T'uruenuueckue TpeOOBaHUS K MHUKPOKIMMATY
IIPOU3BO/ICTBEHHBIX TOMEIICHHIA;

oCanlluH 2.2.1/2.1.1.1200-03. CanuTtapHO-3aIIUTHBIC 30HBI U CAHUTAPHAS

KJaccuukanus npeAnpUusaTUii, COOPYKEHUN U UHBIX 0O0BEKTOB
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5.7.3 CoumnanbHasi 3alIUTA pAa0OTHUKOB HA MPeANPUATHH

CommanpHas 3ammra — O3TO MEpbl, HANpaBICHHbBICE HA IOBBIIICHUE
IPOU3BOJUTENILHOCTH TpyAa pPaOOTHUKOB, CTUMYJIMPOBAHHWE HUX JOSJIBHOCTU H
MOTHBallMM M oOOecrnedyeHne Oe30MacHOr0 M JOCTOMHOTO YpPOBHS KU3HHU. OITO
CUCTEMa  COLMAJIbHBIX W  HJKOHOMHUYECKHMX  TapaHTUH,  3aKpeIIeHHas
3akoHOAaTenbCTBOM. OHHM  oOecrmeunBalOTCS Kak TOCYyJapCcTBOM, TaK U
npeanpuHUMaTe s iMi. JlaHHas chcTeMa COCTOMT W3 COLMANIbHOTO CTpaxOBaHUS,
COLIMAJIBHBIX YCIIYT U COLIMATIBHOTO 00ECTIEYEHMS.

CommanbHOE CTpaxOBaHUE SBISETCS 00S3aTENbHBIM M MPEACTABISET COOOM
CTpaxOBaHHWE pPAOOTHUKOB OT BO3MOXHOIO HW3MEHEHHUS MAaTepuajibHOTO WM
COLIMAJIBbHOIO TOJOXKEHUS, HampuMmep, Npeanoiaras OKa3aHWE MaTepHallbHOM
MOMOIIM TPU HACTYIUICHUHM WHBATUJAHOCTH, TOJTYYCHHH TpaBM Ha MPOU3BOICTBE,
HACTYIUICHMH BPEMEHHOW HETPYAOCIOCOOHOCTH.

CommanbHple YCIYTH TPEACTaBICHBl TAaKUMHU BUAAMH MOAJEPKKH, Kak
MaTepuajbHas IOMOIIb MpPU POXKIACHUM WIM CMEPTH POACTBEHHMKA, OIlUIaTa
nutanus. OpraHuzaupd C OOJIBIIMM MITATOM M BBICOKMM YPOBHEM J0XOJa
NPEIOCTAaBIAIOT 0oJiee IMUPOKHUE TIAaKEeThl, HANpuUMep JeueHHue pPaOOTHUKOB B
03/10pOBUTEIBHO-JIEYEOHBIX YUPEKICHHUSIX, UMEIOT COOCTBEHHBIE KYJIbTYPHBIE JOMa
Y CTIOPTHBHBIC KOMILUICKTHI.

OcHoBHbIE TPUHIUTIBI 3P (HEKTHBHOTO MEXaHU3Ma COITUATBHOMN 3aIUTHI:

eCOIMaJIbHAS 3alllMTa JOJDKHA OCHOBBIBAThCA Ha 3(P(EKTUBHOM TpyJe
paboTaImuX U TaKUM 00pa3oM OBITh YaCThI0 YKOHOMUYECKUX OTHOIICHUN MEXIY
paboTomaresieM U paOOTHUKOM;

ecolajbHas 3aliTa He JOJHKHA OTPAaHUYMBATHCS OJHUM KPYTOM TapaHTHi.
Eciu moBbicuTh 3apabOTHYIO MJIaTy, HO HE TMO03a00TUTHCA O MOBBIILICHUH
KBAIM(PUKALUA CHOCOOHBIX pPAaOOTHUKOB, A((PEKT MOKET OKa3aThCsi HE TaKUM
3aMETHBIM;

®HEOOXOAMMO  HAllOMHHATh  COTPYAHHMKaM 00 HX  COOCTBEHHOM

OTBCTCTBCHHOCTH — O TOM, 4YTO HYXKHO CO6JIIOI[8,TB BHYTPHUOPTAHU3AITMOHHYTO
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JTUCIUIUIMHY, BECTH 30POBBIA 00pa3 ®u3HU. Beap mydmuii 3aiuTHUK pabOTHUKA —
3TO OH CaM;

ecollMajbHas 3allliTa JOJDKHA Oa3MpoBaThCs HA CAMOCTOSTEIBHOCTH MU
camo3allluTe COTPYyJHUKOB. WHBIMM clloBaMH, paOOTHUK JIOJKEH CTPEMUTHCS
3alUTUTh ce0s caM, a He KaaTh u3BHeE. [Ipu 3TOM, KOHEUHO, paboTONATENH TOXKE
JOJDKEH HE CTOSATh HAa MECTE, a Pa3BUBATHCS, 3a00TICh HE TOJIBKO 00 YBEIMUYEHUU

HpI/I6BIJ'II/I, HO ¥ O HAJIMYMWHU B HITATC MOTUBUPOBAHHLIX, 3dMHTCPCCOBAHHBIX JIMII.
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3ak/JIoYeHue

Ha manHOM »5Tare BBIMOJHEHUS pPa0OThl MOXKHO TOJIBECTH CJEIYIOIINE
BBIBOJIbI:

- Ilpoananmu3upoBaHbl OTEYECTBEHHBIE M 3apyOCKHBIE TMATEHTHI U
JUTEPATYPHBIC NCTOYHUKU MH(GOPMAIINH 110 JAaHHOU TEME;

- Pa3paboTaHa npuHIMIUaIbHas cXeMa MEeXaHW3Ma IJIABHOTO TTepEeMEIICHHS
MMOKPBITOTrO AJIEKTPOJA IPHU AYTOBOW CBAPKE;

- [Ipou3BeneH nepBblil 3Tan cCOOPKU U CBAPKU MEXaHU3MA,

- Benmerca moaroroBka MarepualioB M OCHACTKH JUISA 3aKIIOUYMTEIIBHBIX
ATAIlOB CO3JIaHMs MEXaHU3Ma.

- BrimosHeHE! pas3ienbl «PUHAHCOBEIN MEHEIPKMEHT,
pecypcoddHEeKTUBHOCTh u pecypcocoepekeHre» u «ConumanpHas

OTBCTCTBCHHOCTDB».
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Ipuioxkenue A

Section 1
Welding production

CrygneHrt:
I'pynna PO Moanmuce Jara
I1BM71 Baruep /lanwin bynaTtoBuy
KoHCynpTaHT — JIMHIBUCT oTAeneHus 3ieKTpoHHOM nHkeHepun MIITHKD:
JoskHoCTH [(5(0] Yuenas Moanuch Hara

CTEeNEHb,
3BaHHUC

Crapmmii npenogaBareiib

CmupHOBa YIibsiHa AJIEKCaHIPOBHA
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1 Welding production

Welding is the process of obtaining permanent joints by establishing
interatomic bonds between the parts to be welded during their local or general
heating, plastic deformation, or the joint action of both. Most often with the help of
welding connect parts from metals. However, welding is also used for non-metals
— plastics, ceramics, or their combination [9].

When welding, various sources of energy are used: electric arc, electric
current, gas flame, laser radiation, electron beam, friction, ultrasound. The
development of technologies currently makes it possible to weld not only in
industrial enterprises, but in field and installation conditions (in the steppes, in the
field, in the open sea, and even in space) [9].

The welding process is associated with the risk of fire; electric shock;
poisoning by harmful gases; damage to the eyes and other parts of the body with
heat, ultraviolet, infrared radiation and splashes of molten metal. The first methods
of welding arose at the origins of civilization with the beginning of the use and
processing of metals. The manufacture of metal products was widespread in places
of occurrence of iron ores and non-ferrous metal ores.

The first welding process was welding by forging. The need for repair, the
release of more advanced products led to the need to develop and improve
metallurgical and welding processes.

Welding using electricity to heat a metal appeared with the discovery of
electricity, an electric arc.

In 1802 the Russian scientist Vasily Petrov discovered the phenomenon of
an electric arc and published information about experiments carried out with an arc.

In 1881-1882 inventors N. N. Benardos and N. G. Slavyanov, working
independently of each other, developed a method for joining metal parts using

welding.
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In 1905 the russian scientist V. F. Mitkevich proposed to use an electric arc,
excited by three-phase current, for welding. In 1919 AC welding was invented by C.
J. Holslag [18].

In the 19th century scientists Elihu Thomson, Edmund Devi, and others
perfected welding processes. In the USSR in the 20th century, E. O. Paton, B. E.
Paton, and G. A. Nikolaev dealt with welding problems. Soviet scientists were the
first to study the problems and peculiarities of welding in zero gravity and applied
welding in space. Cosmonauts Georgy Stepanovich Shonin and Valery
Nikolayevich Kubasov, the first in the world to weld under conditions of deep
vacuum in space, were held on October 16, 1969 on the Soyuz-6 spacecraft.

Since the late 1960s. in industry, welding robots are beginning to be used.
By the beginning of the XXI century, the robotization of welding work has become

very widespread [19, 20].

1.2 Gravity welding

Gravitational welding was invented in the USSR by Andrei Anatolyevich
Silin back in the 30s of the twentieth century, but he called it simpler - welding with
an inclined electrode.

This type of welding is a consumable electrode arc welding, in which the

coated electrode is mechanically supported and lowered by gravity.
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Figure 1 - Gravity welding with a covered electrode
1-workpiece; 2-weld; 3-slag; 4-arc; 5-coated electrode; 6-guide; 7-power supply

According to Japanese firms [21], the advantages of welding with an
inclined electrode are:

- the use of relatively simple equipment;

- improvement of the working conditions of the welder, as in this case the
arc burns far from the breathing zone;

- possibility of servicing by one operator up to 6 ... 8 installations when
welding in the lower position and 3 ... 4 installations when welding in the vertical
position;

- ensuring a good look and a constant form of a seam;

- the ability to use in installations shut-off mechanisms of instantaneous
action, allowing maximum use of the length of the electrode for welding;

- the possibility of welding in small cramped compartments where it is
inconvenient to use automatic machines and semi-automatic;

- ease of maintenance of welding installations.

Welding with an inclined electrode is used for imposing fillet welds; in the
process of work, there are three stages:

- excitation of the arc;

- melting of the electrode with the formation of the weld metal roll;
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- arc shutdown, eliminating the danger of electrode freezing [21].

1.2 Description and analysis of patented installations for gravity welding

with coated electrodes

One of the first is the installation, the appearance of which is presented in
Figure 2 [1]. Feature of the design is that welding is applicable only for T-joints.

The arc is ignited by the carbon electrode.

Figure 2 — design appearance of the unit for gravity welding of t-joints

Figure 2 shows the parts to be welded, are presented in the form of a
horizontal plate a and a vertical side plate b. The surfaces of the plates form the
working angle c, along which the weld must be made. The installation consists of an
inclined guide 1, which is fixed to support 2 by its upper end, and fixed to pin 3 on
its lower end. Electrode carriage 4 is fixed to inclined guide, in which electrode 5 is
fixed. Carriage 4 moves directly by gravity along inclined guide 1. Current The
electrode is fed through a flexible cable 6. Also, the structure is supported by
additional supports 7, which are movably mounted on support 2 by means of a collar
8, which support the installation in a vertical position.
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The design of this type of installation is quite simple, but it has drawbacks
that consist in the imperfection of moving the carriage along the guide. Since the
carriage is tilted with respect to the horizontal surface, it can be assumed that the
carriage movement will be uneven, thus there will be a violation of the seam
geometry, lack of penetration, burn-through, as well as periodic sticking of the
electrode.

Later, another model of the installation for gravitational welding was

developed, which is shown in Figure 3[2].

-

Figure 3 — design appearance of the unit for gravity welding of curved welds

The main advantage is the movement of the electrode along the curve and
the automatic interruption of the welding arc. The installation design consists of: a
support plate 1, on which, by means of welding, an inclined guide 2 is fixed. The
base plate has holes 10 for rigid fastening of the structure with clips. The inclined
guide at the bottom has a groove for automatic interruption of the welding arc.

However, the design of the installation has several disadvantages: the angle
of inclination of the guide remains constant, since the connection of the base plate
and the guide is integral; Moving the carriage along the guide occurs on the edge of
the rollers and not in the groove, as it should be, thereby adding additional
resistance, which leads to the formation of surface defects and violation of the
geometry of the seam.
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There is another type of construction, which is presented in Figure 4 [2].
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Figure 4 — design appearance of the unit for gravity welding of straight welds

Figure 4 shows the design of the installation for the gravitational type of
welding. The installation design is more advanced in contrast to the earlier types of
structures. The design of the installation has a gear 1, with which it is possible to
control the installation movement in the transverse direction along the rack 2. In
addition to the transverse movement, you can change the angle of inclination of the
installation with the help of levers 3 and 4. These types of installation movement are
its main advantages. As well as all types of structures for gravitational welding, the
installation has an inclined guide 5 along which the carriage 6 moves. The electrode

holder 7 is fixed on the carriage.
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However, the design also, as well as the aforementioned, has drawbacks: due
to its multifunctionality, the design has large dimensions and weight, the working
part of the electrode is not fixed either, as in previous developments, thus it can lead
to a deflection of the electrode in the transverse direction.

The following type of device for welding with an inclined electrode is
presented in Figure 5 (a, b) [6].
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Figure 5a - Device for welding with an inclined electrode side view
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Figure 5b - Device for welding with an inclined electrode top view
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In the proposed method, to simplify manufacturing, a guide and hinge
mechanism is used, in which only an electric motor is used, and in this assembly
there is an electric motor, which can be installed in the form of a spring-loaded
handle, while basically there is one double-sided lever arm and carrier. at one of the
ends of the roller, in which the counters interacting with the groove are located, the
electric motor is placed between the base and the axis of rotation of the double-arm
lever [6].

The proposed device contains a base 1, an axis 2 and a rack 3 rotating on it
with a guide groove 4. A rack 3 with 5 connected to the double shoulder lever 6, on
the left shoulder of which an electrode holder 8 is fixed through an insulator 7 with
an electrode 9 installed in the hole 10, the right The arm is connected via an axis 11
and a spring 12 with a pressing unit of electrode 13. At one end of the lever 14 of
this node is located a roller 15, and the second end can be fixed in the initial position
of the latch 16 [6].

The axis 11 is pivotally connected to the double-arm lever 6 and stationary
with a lever handle 14 and one end of the spring 12. The second end of the spring 12
is fixed in the holder 17, which is mounted on the axis 11 and fixedly connected to
the double shoulder lever [6].

19. Stand 3 with an arc-shaped bracket 20 with holes fixed in a certain
position relative to the base 1.

The next type of device for welding with an inclined electrode is presented
in Figure 6 (a, b, ) [7].
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Figure 6a - Device for welding with an inclined electrode
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Figure 6b - the Device for welding inclined electrode
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Figure 6v - the device is an electrode holder for welding inclined electrode

In fig. 6a shows a side view of the device; in fig. 6b is a top view; in fig. 6b -
section A-A according to the hinge mechanism.

The device comprises a base 1 with a permanent magnet and a guide rod 2, a
movable carriage 3 and an electrode holder 4.

The support bracket 5 is fixed on the base 1. The guide rod 2 is installed in
the hole 6 of the support bracket by means of the sleeve 7, 8 of the axle shaft and the
gland nut 9. At the end of the rod 2, the gear sector 10 is made and interacts with the
adjusting screw 11. To set the required angle of rotation rod 2 relative to the vertical
plane in the sleeve 7 is made groove 12, and in the support bracket 5 mounted screw
13. The carriage 3 is equipped with a roller 14, preloaded spring 15 to the rod 2,
with a ledge 16 [7].
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The next type of device for welding with an inclined electrode is presented
in Figure 7 (a, b, ¢, d) [8].
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Figure 7a - Installation for gravity welding
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Figure 7b - section a-a

Figure 7c - device, top view
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Figure 7d - is a cylinder with a groove, reamer

Figure 7a shows the device, the general view; in fig. 7b - section A-A; in fig.
7¢ - device, top view; in fig. 7g - cylinder with groove, reamer.

The device consists of a base 1 with fixing elements 2, a device on a welded
surface 3 (for example, permanent magnets), a housing 4 with a drum 5 installed in
it with a sinusoidal closed groove 6, an electrode holder 7 mounted on a movable
carriage 8 with a bracket 9. Movable carriage 8 installed in the guides 10 of the
housing 4 with the possibility of vertical movement and using pin 11 communicates
with the groove 6 of the drum 5 through the window 12 in the housing 4. The drum
5 is installed in the housing 4 on ball bearings 13 pivotally and spring-loaded
relative but its spiral winding spring 14, one end of which is fixed in the cage 15
fixed on the housing 4, and the other end on the sleeve 16 connected to the rotary
axis 17 of the drum 5 by means of the handle 18 through the end grooves 19 in the
Sleeve 16 and 20 in the axis 17- In the holder 15 there is an end groove 21. The
handle 18 is pressed against the holder 15 by a spring 22. The body 4 is pivotally
connected to the base 1 by means of an axis 23, a screw 24, a wing nut 25 and plates
26 [8].

The device allows to improve the quality of the weld by ensuring a uniform
depth of penetration. In addition, it does not require readjustment during left-to-right
welding or right-to-left welding.
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Beginning in the 1940s, inclined-electrode welding began to be widely used
at Japanese shipyards. After that, the gravitational type of welding found wide
application in the USA, where it acquired new versions of installations and
numerous patents on this type of welding [4].

The following type of device for welding with an inclined electrode is

presented in Figure 8 [3].

Figure 8 — Device for welding with an inclined electrode and electrode holder
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This invention relates to gravity-feed arc-welding apparatus and more
particularly to a device for drawing the arc and starting the welding operation once
the apparatus has been aligned with the work.

It is the object of the present invention to provide a gravity-feed arc-welding
apparatus in which standard or uniform electrodes can be utilized.

According to the present invention, there is provided, on the upper end of the
incline or slide part, a device adapted to slowly draw the electrode away from the
metal workpiece to obtain the starting arc. This device is manually operated and,
once the arc has been struck, it is readily operable to release the electrode and start
the electrode on its fall down the incline to effect the welding operation. Forming a
part of the device is an electric switch having an arm adapted to be engaged by the
manually operable means which raises the electrode to simultaneously close the
contacts thereof and start the flow of electric current in the electrode. The manually
operable means takes the form of a crank with a partial pinion thereon adapted to
engage a rack on the slidable electrode holder. This pinion has a flat portion for
releasing the rack and holder when the arc has been drawn. A lever device maintains
the rack in tight engagement with the pinion.

For other objects and for a better understanding of the invention, reference
may be had to the following detailed description taken in connection with the
accompanying drawing, in which:

The upper one is a perspective view of a gravity feed arc welding device
comprising a starting device according to the present invention.

The lower one is an enlarged partial perspective view of the device and the
starting device, showing the toothed rack on the flat part of the gear and let go to
provide a sliding movement of the electrode if the arc has been clamped.

As shown in the upper figure, a rectangular frame 10 is shown including a
sliding or inclined part 11 and electrode guide rods 12, 13. On the sliding part 11,
the electrode holder 14 slides, carrying the electrode 15, which extends down
between the guide rods to interact with the workpieces 16, 17 resting on the surface
of the table 18 and being welded together.
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At the lower end of the sliding part 11 there is an adjustable supporting rod
21, and at the rear end of the frame, connected to the vertical part 22, there is a
double clamp 23 carrying the supporting rods 24, 25. The frame is adjustable for
different heights by adjusting the supporting rods. Using these rods, the frame 10 is
held at the edge, with the guide rods 12, 13 extending parallel to the workpieces 16,
17.

Upright part 22 has an extension 26 at its upper end which supports a cable
21 having a flexible loop 28 connected with the electrode holder at 29. The loop 28
is of sufficient length as to permit free sliding movement of the holder 14 from one
end of the slide part to the other end thereof. Electrode 15 is fixed to the holder 14
by a clamping screw 31 and extends through the guide rods 12, 13 to the line of
weld 32 between the workpieces 16, 17. Once the device has been started, the holder
and the electrode fall, due to gravity, down the slide part and weld material 33 from
the core of the electrode is deposited upon the workpieces 16, 17. The speed of
movement of the electrode is determined by the speed at which the electrode 15
gives up the material 33.

On the upper end of the frame slide part 11 is a manually-operated crank 35
having a partial pinion 36 on one end thereof and at one side of the slide part 11, and
a cam 37 thereon at the opposite side of the slide part 11 which has a flat portion 38
thereon. This cam flat portion 38 is parallel to a flat portion 39 on the pinion 36.
Secured to the electrode holder 14 is a rack 41 which extends rearwardly to lie over
the pinion flat portion 39 when the holder 14 and electrode are supported by the
lower end of the electrode upon the workpieces and with the holder at the upper end
of the slide part 11.

To establish the arc, the electrode is raised slowly from the workpieces with
the welding current on. This movement cannot be fast and must be steady.

As crank 35 is turned, the teeth on partial pinion 36 engage the rack teeth
and the electrode holder and electrode are drawn slowly up the incline.
Simultaneously, as this is done, a contact arm 43 of a switch 44 leaves the cam flat

portion 38 and is pressed upwardly to close an electrical circuit which, through
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appropriate elays, starts the flow of welding current through cable 27 to the
electrode and workpieces 16, 17.

Once the operator sees that the arc has been established, he reverses the
turning movement of the crank so as to again bring the pinion flat portion 39 flush
with the rack and thereby releases the rack from the pinion, whereupon the holder
14 and electrode 15 are released and the welding action follows. This welding action
continues across the workpieces until the holder 14 has reached the lower end of the
slide part 11. The arc gap is maintained between the lower end of the electrode and
the workpieces 16, 17 by virtue of a crater which forms in the electrode tip and by
the melted outer flux coating of the electrode which collects at the forward edge of
the electrode so that the electrode rides thereover. The electrode 15 is retained in a
straight line path by guide rods 12, 13.

Rack 41 is rigid with the holder 13 but, due to some looseness in the
connection of the holder with the slide part, the rack may tend to leave the pinion. In
order to keep the rack positively on the pinion during the starting operation, there is
provided a lever 51 pivoted on the slide part 11 at 52, which has a head end 53
adapted to bear against the top of the rack 41. This lever is retained upon the rack 41
by a tension spring 54 connected between the lever and a vertically- extending
bracket 55, also on slide part 11. The head end 53 is limited in its downward
movement by a stop 56 extending laterally from the slide part 11. Head end 53 is
rounded so as to permit the easy insertion of the rack between it and the pinion 36.

The following type of device for welding with an inclined electrode is shown
in figure 9 [8].
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Figure 9 - device for welding with a inclined electrode

Described in general, with reference to Figure 1 of the drawings, the
apparatus comprises a base 15 upon which is adjustably mounted a relatively
vertical post or column 16 arranged to guide an electrode holder or head 17 slidably
mounted thereon. The head includes a clamp arranged to engage the upper end of an
electrode or welding rod IS, the rod being positioned at an angle with respect to the
post 16. An adjustment means is provided including a knurled screw which permits
the angle of the welding rod IS to be varied with respect to the post 16 to meet
diversified requirements as here in after described.

Figure 1 illustrates a typical welding, set-up, the post 16 in this instance
being set vertically and with the welding rod 19 being disposed similar to the
hypotenuse of a right-angled triangle, having its sides corresponding to the work
surface and post IS. An arc is struck between the work surface and the tip of the rod
and, as the metal of the electrode melts, it is deposited, on the work surface thus

forming the weld line 21. The head 17, being overbalanced on the rod side, exerts a
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binding or wedging action with the post 15 upon which it is engaged due to the
rotative effect induced by the welding rod in bearing upon the work. Therefore the
weight of the head is carried by the post and its descent is regulated by the burning
away of the tip of the rod.

When the head is rocked in either direction as limited by the pins, the
engagement or cramping of the pins against opposite sides of the post produces a
binding engagement, locking or clamping the head to the post. Thus,, the head may
be locked in a raised position with the tip of the rod clear of the work surface in
preparing the work for the welding operation. When the head is lowered it is rocked
in the opposite direction by virtue of the rod being in contact with the work, thus
taking up the clearance between the pins and post and frictionally engaging and
clamping the head to the post. After the welding operation is started and the top of
the rod begins to melt away, the pins release to allow the head to descend slightly
and again clamp. The action is very minute, the clamping and unclamping
movement amounting to not more than a few thousandths of an inch so- that the
head drags down the post in a relatively smooth uniform movement to maintain a
uniform arc and with very little pressure imposed on the tip of the rod.

Part 25 of the head constitutes a one-piece bifurcated bracket 28 straddling
the part 24 and pivotally connected thereto by means of the pivot pins or screws 29
which preferably constitute shouldered screws in screw-threaded engagement in the
side plates 28—28. Each screw has a shank portion providing a bearing for the
respective legs 30—30 of the bracket 28.

The bracket portion 20 further includes a pair of semi-circular lugs 34—34
each including a hole 35 formed therein. These lugs provide terminals for a pair of
conductors or cables 36 which supply the welding current to the rod 19, the ends of
the cables being sweated or soldered in the holes 35.

The welding current supplied by the conductors 36 is necessarily of
relatively low voltage and high amperage and since this current must pass through
the bracket 20 to reach the welding rod 19; the bracket should be formed from a

metal having low electrical resistance to prevent heating. Trerefore, the bracket 23 is
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preferably a casting", or die casting, machine finished as required and formed from-
a metal having appropriate physical and electrical properties, for example, brass or
bronze alloys having relatively low electrical, resistance.

By virtue of the pivotal connection between the parts 24 and 25, adjustment
of the screw 20 changes the angular relationship between the two parts. Since the
guide member 24 is prevented from angular movement because of its engagement
with the post IS, actuation of the screw 20 therefore changes the angle of part 25 and
the rod 19 carried thereby with respect to the post.

In order to enable the operator to set the welding rod: at various angles
proper for welding various alloys or metal thicknesses, the head or holder includes a
graduated scale 42 and an index'mark 43. The scale 42 is located at one or both sides
of the movable part 25 and the index mark, on the stationary part 24. By the use of
this arrangement, the angular setting of the rod for various work set-ups may be
charted, for example, the setting for a particular job may be determined originally by
experiment and the setting charted for future reference.

Fost 16 is adjustably mounted at its lower end the base 15, being pivotally
supported in a bifurcated holder or bracket 45. For this purpose the lower end of the
post 16 includes a tongue having opposed flat surfaces 46 on opposite sides thereof.
This tongue is disposed between the limbs 47—47 of the bracket 45, a hole being
drilled through the limbs and the post through which is passed a screw 48. This
screw includes a head 49 bearing against one of the limbs 47 and a wing nut 50 is
screwed upon the opposite end of the screw and bearing against the opposite limb.
The post 16 may be electrically insulated from the base at this point by means of a
sleeve or tube 51 formed preferably of a dielectric fibrous material and surrounding
the screw 48 to insulate the screw from the post. A pair of fiber washers 52—52 are
placed between the respective limbs 47—47 and the flat surfaces 46 of the post to
insulate limbs 47 from the post, thus completely insulating the post from the bracket
45 and base 15. When the wing nut is tightened the post 16 is frictionally clamped in
position between the limbs in any desired angular relationship. This adjustment
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functions in cooperation with the angularly adjutable welding rod holder 17 in the
following manner.

The angularity or verticality of the post 16 with respect to the work surface
determines the length of weld which may be produced by any one electrode
inasmuch as electrodes of any size will be consumed in a given length of time at
proper current settings. It has been found that most electrodes will burn off at the
rate of 8” to 10” per minute regardless of size if proper current for size is applied.

The bracket 45 upon which the post IS is mounted includes a stub shaft 55
which is pivotally supported in a lug 56 as part of the base 15. A locking screw 57 is
loosely carried in a hole drilled in this lug, the shank of the screw including an
arcuate recess conforming to the diameter of the stub shaft 55. The upper end of the
screw 57 includes a wing nut 58 screw threaded thereon and upon tightening this nut
the recessed portion of the screw bears or wedges against the stub shaft 55 serving
to prevent rotation of it. In this manner the post may be adjusted angularly in a
direction lateral to the base for applying a fillet weld along the juncture of horizontal
and vertical work pieces, sometimes called “flat fillet welding.” The arrangement is
likewise useful in adapting the apparatus to special applications such as work having
a longitudinal flange, rib or corrugation along which a weld is required.

The device is set by manually pressing the plunger 91 downwardly against
the pressure of the compression spring 95 causing the end of the latch bar 93 to
engage in the groove 94 of the plunger.

The trigger is arranged to be engaged and tripped by the lower side of the
head or rod holder when it reaches its lower limit of travel. Upon tripping or
actuating the trigger, the latch bar is withdrawn sufficiently to disengage the plunger
91, whereupon it snaps upwardly by virtue of the spring 95 and raises the holder a
sufficient distance to break the arc between the tip of the rod and the work. Thus the
circuit is opened and damage or burning of the work is avoided.

The apparatus is thus self controlling after being set up and positioned by the

operator. In practice a single operator may take care of a number of the machines,
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since little or no attention is required other than making the initial adjustment and
closing the switch to initiate the operation.

In setting up or adjusting the apparatus, the rod holder or head is elevated to
the top of the post 16 with the top of the rod clear of the work surface. In this
position, as previously described, the head binds or clamps and will not descend or
slide down the post.

This permits the operator conveniently to make the required angular
adjustment of the head by manipulating the adjusting screw 20. When the desired
scale reading is obta ined the post is swung angularly to bring the welding rod into
contact with the work surface, thereupon the head rocks rearwardly, binding or
cramping the pins 27—27 against the post to lock and sustain the holder. After the
weld is struck and the tip of the rod begins to melt away the pressure of the pins
against the post releases and immediately the head descends slightly then reengages
the post. The amount of weight imposed upon the head has no effect upon the
pressure of the tip of the rod against the work surface. As previously mentioned, this

pressure is very slight amounting to approximately one-half the rod weight.
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