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OO0uue MmeToaMYecKHe YKA3aHUA K BbINIOJTHEHHU IO
KYPCOBOi1 padoThI

KypcoBas pa0GoTa siBisieTCsl OTHUM U3 3aBEPIIAIOIINX 3TAIOB U3YUYECHUSI Kypca.
Ee nienb — yrinyouth, 00001IUTH U TPOBEPUTH MPAKTUYECKUE 3HAHUS, MTOJIyYCHHbBIE B
MpoIiecce U3YUeHUs NUCIUIUTMHBL. Tema KypcoBoi paboThl — pa3paboTka
TEXHOJOTHYECKOTO MpoLiecca U3TOTOBICHUS AeTald. BapuaHT 3ajaHus BbIIaeTCs
CTYJEHTY NMPENnoAaBaTeJIeM B COOTBETCTBUU CO CITUCKOM TPYIIIIHI.

KypcoBass pabGora cocrout u3 4 dYacteii B COOTBETCTBHM C OCHOBHBIMU
paszzenaMu AUCIUILTHHBI « TeXHOIOTHsI KOHCTPYKIIMOHHBIX MaTePHUATIOBY:

1. JlureiiHoe MPOU3BOACTBO.

2. O0paboTKa METAJIIOB JIaBJICHUEM.

3. CBapo4HOe NMPOU3BOCTBO.

4. OOpaboTka pe3aHuEM.

I'paduueckass yacTh KypcoBoil pa®oThl BbimonHsiercs Ha 1,5 - 2,0 nmcrax
dbopmaTta Al ¥ COCTOUT U3 CICAYIOIINX YACTCH:
- pabouwii yepTex AeTaju;
- ACKM3 JIUTOM 3arOTOBKHU C MOJIENbHO-TUTEHHBIMU YKa3aHUSIMH,
- ACKU3 JIUTEHHOU GopMBbI B cOOpe Tepe;] 3aIUBKOM;
- ACKM3 IITAMIIOBAHHOW MJIM KOBAaHHOM 3arOTOBKH;
- ONEpPAIMOHHBIE YCKU3bl MEXaHNYECKO 00pabOTKH;

PacuetHo-mIOsicHUTENBHAS 3amucka oO0beMoM 15-20 mmctoB Qopmara A4
COJICPIKHT:

- TUTYJIbHBIU JIUCT,

- 3a/laHH€ Ha KYpCOBYIO padoTy,

- BBEJICHHUE,

- TEXHOJOTMYECKHUH pa3fien ¢ pacyeTaMy W ONMHUCAHUEM MPUHATHIX TEXHUYECKHUX
PELIEHUM 10 KaXKI0M 4acCTH,

- CIHCOK UCIOJb3YEMOU JTUTEPATYPHI,

- COZEpIKaHUeE.

[TocnenoBaTeTbHOCTD BBHITTOJIHEHHS KYPCOBOM PaOOTHI:
1. OnucaHve KOHCTPYKUUU U HA3HAYECHUS JE€Tald HA OCHOBAHUU JAHHBIX YepTeka U
TEXHUYECKUX TPEOOBAHUIA.
2. Pa3paboTka 3ckm3a 3aroTOBKH C MOJEIHHO-TUTEHHBIMH YKa3aHUSAMH, a TaKKe
ACKHU3a TUTEHHON (hOpMEBI B cOOpe.

3. Pazpabotka scku3a mTaMnoBaHHOW WM KOBAHOW 3arOTOBKH.

4. OdopmieHne YepTeKed IeTalu M 3arOTOBKM B COOTBETCTBHHM C TPEeOOBaHUSAMU
ECK.

5. Pa3paboTka TEXHOJOTMUECKOTO MPOIECCa U3TOTOBICHUS CBAPHOTO U3IEIIHUS.

6. Pa3paborka mapmpyra oOpaboTKu jeTann, 00OCHOBAaHUE U COTJIACOBAHHE €T0 C
PYKOBOJUTEIEM MTPOCKTA.



8.

9.

Pa3paboTka TEXHOJIOrMYECKUX Onepanuii, MeEXaHn4eckoil 00pabOTKU: HA3HAUYCHHE
YCTAaHOBOB U MEPEXO0JIOB, BHIOOP PEKYIIEr0 M H3MEPUTEIHHOIO HHCTPYMEHTA,
000pyTI0BaHUS U IPUCTIOCOOICHUI.

BrinosiHeHrE ONEpaMOHHBIX 3CKU30B Ha JINCTAX.

OdopmiteHre pacueTHO-TIOSICHUTENIbHON 3aUCKH.

10. 3anuTa KypcoBOi pabOTHI.

Yacrs 1
JlureitHOEe IPOU3BOACTBO

Pa3pa60TaTL TEXHOJIOTUYECKHUI mponecC U3roTOBJICHUSA OTJIHMBKHU B IICCHAHYIO

Gopmy nmns 3amaHHoil gertanmu. IIpomsBoacTBo KpynHocepuiiHoe. dopmoBka
MallvHHAs. Yeprexku netajiei, B COOTBETCTBUM C HOMEPOM BAapHUAHTA, MOMELICHBI
[Tpunoxenun 1.

B rpaduueckoii yactu ykazarb:
ACKHU3 JIUTOHN 3aTOTOBKH C MOJIEIBHO-TMTEHHBIMU yKa3aHUSIMU;
ACKU3 JIUTEHHOM (OpMBI B cOOpe mepe/1 3aUBKOM.

B nosicauTenbHOM 3anucke yka3aTh:

pacuindpoBaTh MapKy CIUIaBa, yKa3aTh €ro MeEXaHWYeCKue CBOMCTBa (IS
YyryHa) WIK XUMUYECKUM COCTaB ([IJI1 CTaIu);

yKa3zaTh yCaJKy cIuiaBa, %,

ACKHU3bI MOJICIIH M INTHUKOBO-TIUTAIOIICH CUCTEMBI,

MaTtepuajl MOJICIIH;

THUII TUTHUKOBOUN CHUCTEMBI;

THII IPUOBLIH;

ACKHU3 CTEPKHEBOTO SIIUKA M CTCP)KHS,

MaTepHuaj CTEPKHEBOTO SIIHKA,;

0COOCHHOCTh KOHCTPYKIIUH SIIHKA, CTOPOHA HAOMBKH M TUIOIIAb Pa3beMa,
COCTaB CTEP>KHEBOW CMECH;

CIoco0 M3rOTOBIICHUS CTEPIKHS;

cocTtaB (H)OPMOBOYHOM CMECH;

C1oco0 YIIOTHEHHS (POPMBI,

arperar JiIsl TJJaBKH MeTajlia,

BO3MOJKHBIC JIS(PEKTHI B OTJIMBKE M CIIOCOOBI KOHTPOJIS.

[Tpu BBITIOJIHEHUY 3aJIaHUS UCTIONB3YHTEe METOAMUYECKUE yKa3aHus [7], a Takxke

crangaptel: [OCT 2.423-73, TOCT 26645-85, TOCT 3212-80, 'OCT 3606-80,
I'OCT 977-75.

Marepuan neraieil Bcex BapuaHTOB - cepblil uyryH Mapok CH10 - CH30, Bcex

yeTHbIX BapuaHToOB — AJI1 - AJI10.



Yactp 2
O06padoTka MeTAIOB JaBJIeHHEM

OO01me yKa3aHus.
B xauecTBe MCXOIHBIX TAHHBIX HCITOJIB3YETCS TOT )K€ YESPTEXK JACTAIH, YTO U B

Yactu 1 3amanua. Marepuan 3arotoBku - crtaib 45. Ucxons u3 kKoHpurypauuu
JeTalld, CTYJIEHTY HEOOXOJUMO CaMOCTOSTEIBHO BBIOpaTh CHOCOO MOJTy4YEHUs
3aroToBkH (00BEMHAsI IITaMIIOBKA MJIM KOBKA).

1)

2)
3)

4)

5)

1)

2)

3)
4)

5)

B cnyuae npumeHeHus: 00beMHON ITAMOOBKH 10 3CKU3Y TOTOBOH J€Talu:
BbIOpaTh THUIl HarpeBaTeIbHOIO YCTpPOMCTBA W HA3HAUUTh MHTEpBAJ
TEMIIEpaTyp ropsiueii 00beMHON TAMIIOBKH;

BbIOpATh TUIN IITaMIIA U IJIOCKOCTh €r0 pa3bema;

COCTaBUTh uepTex IuTamnoBaHHOW mokoBku 1o ['OCT 7505-74 (cwm.
Metoandeckue ykazanus [8]);

HA3HAYUTh 3aBEPIIAIOIINE U OTJAEJIOYHBIE ONEpPAlMH, BBINOIHIEMBIE B
Ky3HEYHO-ILITAMIIOBOYHOM LIEXE;

yKa3zaTb JPYrue BO3MOXKHBIE CHOCOOBI IMPOM3BOJACTBA 3aJaHHOM JeTaH,
OTMETUTh MX HEAOCTATKH (MJIM MPEUMYIIECTBA) MO CPABHEHUIO ¢ O0ObEMHOMU
HITAMITIOBKOM).

B cnyuae mpumMeHeHuUsT KOBKHU 1O 3CKU3Y TOTOBOM JIeTall U MapKH CTaJlu:
BbIOpaTh THUN HarpeBaTeNIbHOW M€Y W HA3HAYUTh HMHTEPBAI KOBOYHBIX
TEMIIEPaTyp;

COCTaBHUTh YE€PTEkK KOBAHON MOKOBKH C HA3HAUYECHHUEM TMPHUITYCKOB U Ky3HEYHBIX
HamyckoB 1o 'OCT 7829-70 (koBka u3 npokara) unu I'OCT 7062-79 (koBka
U3 CJIUTKOB);

BBIOPATH THUI KOBOYHOT'O 00OPYI0BAHUS M €70 MOIITHOCTH;

M0 YepTekKy MOKOBKH OMPENEIUTh €€ MAacCy M C YYETOM TEXHOJOTUYECKHUX
OTXOJIOB M TOTEph METa/la NMPH HArpeBe W KOBKE paccuuTarh AJUHY (a7s
IpOKaTa) WM Maccy (J1s CIUTKA) UCXOTHOM 3aTOTOBKU ISl TOKOBKH;
HAa3HAUYUTh  [EpPEUYEHb  KY3HEYHBIX  OMeparui B HE0OXOoaMMO
MIOCIIEIOBATEIIBHOCTH JIJIsi KOBKM TpeOyeMOoi MOKOBKH W3 3aJIaHHOM 3arOTOBKH,
PUBECTH 3CKU3bI IOKOBKHU C pa3MepaMu MOcje KaKI0i onepaluu.

METOIUYECKHUE YKA3AHUA K PA3JAEJTY
«OBPABOTKA METAJIJIOB TABJIEHUEM»

(k0 BTOpOMY pazjieny 3aJaHusl)
[Ipy  BBIIOJIHEHWHM  BTOPOTO  pa3fena  IeJecoo0pa3HO  HCIOJIb30BaTh

MeToAMYeCKHe ykazaHus [8].

[Ipu u3roroBneHUH 3aroTOBKHU JAETAIM OOBEMHOM IITAMOOBKOW HEOOXOAMMO

PYKOBOACTBOBATHCA CICAYIOIIUMH OCHOBHBIMHU ITOJIOKCHUSAMMU.



1)

2)

3)

4)

Tun HarpeBaTeNbHOrO YCTPOWCTBA BBIOMpAeTCs B  3aBUCUMOCTH  OT
MPUMEHSEMOT0 IITAMIOBOYHOro oOopynoBaHusa. [lpm mramnoBke Ha
MapoBO3AyIIHBIX Monotax M ['KM HarpeB 3aroToBOK BBINOJHSIOT B
IUDJAMEHHBIX KaMEpHBIX Iedax, npu mramnoBke Ha KIIHII - B
AIEKTPOKOHTAKTHBIX (€Ciii TuaMeTp 3aroToBku ot 10 70 60 MM U qIuHa L>d2)
WIM WHIYKIMOHHBIX YCTaHOBKax (B OCTaJbHBIX Ciy4asx). TemiepaTypHbIN
MHTEpBAI TOpsdeil IITAMIIOBKU CTalH JeKHUT B mpeaenax 800-1260° C, mpruaem
BEpXHSs I'paHMIA HArpeBa OIPaHMYCHA SIBJICHHUs IEpEerpeBa WIHM IEpPEkKOora, a
HWKHSS - ABJIeHHEeM HakJéna. Takue rpaHuibl uHTEpBana (t max U t min) MOXKHO
ONPENENINUTD [0 JUATPAMME (OKEJIE30-yTIEPOa.

Tun mramna - o0i0WHBIA WM 0e300J0MHBIA  BBHIOMPAIOT UCXOIA U3 (HOPMBI
nokoBku. B 0e300moiitHoM mTamne Ha MojoTax W mnpeccax (KI'IIT)
IITAMIYIOT TOJBKO KPYTJIbIE B MJIaHE HEBBICOKHE TOKOBKH ¢ oTHoleHuem JI/H
> 2, mpU 3TOM OCh MOKOBKM (M 3aroTOBKHM) BEpTHUKalIbHA, T.€. MOKOBKA
HITAMITYETCS OCaJKoll B Topeu. Bce ocTanbHble IMOKOBKHM IITAMOYIOT B
00noMHBIX (OTKpBITHIX) mTamnax. [Ipu mramnoBke Ha ['KM Bce mrammbl
6e300moitHbie.  [ImockocTh pa3zbema OTKPHITOro  (0OJOMHOrO) IMmITamMmna
pacrionaraeTcsi, Kak MpaBUJIO, IOCEPEINHE BBICOTHI TIOKOBKH, a JIJIsl TIOKOBOK C
BBITSIHYTOM OCBIO (Bajibl, OCH, PhIYarv, M T.J.) - COBMAJAET C OChIO MOKOBKH,
T.€. TOKOBKA IITAMITYETCS «ILIAIIMSD.

[T1ockocTh pazbeMa 3aKphITOrO MITaMIa CMENIAETCsl OOBIYHO K HUXKHEH
TOPIIEBOM TIJIOCKOCTH TOKOBKH (CM. puc. 5a), a mpu mramnoBke Ha ['KM
ITaMII UMEET ABE IUIOCKOCTH pa3beMa - OAHY MO TOPLY IMOKOBKH, APYTYIO
BJI0JIb €€ ocH (pHC. 5B).

Bo Bcex ciyyasix IJIOCKOCTh pa3bema IITaMmIila JIOJbKHA COBMANATh C
IJIOCKOCTBIO HAWMOOJIBIIMX Ta0apuUTHBIX pa3MEpOB IMOKOBKHM, YTOOBI HE
NPENSATCTBOBATh €€ YAAICHUIO U3 IITaMIIa.

[locne BbIOOpa THMA W IUIOCKOCTH pa3beMa IITaMIla MPHUCTYMAT K
COCTABJICHUIO YEpTeka IITAMIIOBAHHOM ITOKOBKH nmo ['OCT 7505-74,
IPEyCMOTPEB MPUITYCKHU MO0 BCEM 00pabaThIBAEMbIM ITOBEPXHOCTSIM.
Cornacno I'OCT 2.429-84 (CT COB 4070-38) Ha uepreke IITAMIOBAaHHOMU
IIOKOBKH KOHTYP J€TaJIl HAHOCAT TOHKOW IITPUXIYHKTUPHOM JIMHUEN C JBYMS
ToukaMu. Pa3mepbl neTanu MmokasbplBalOT B CKOOKaX MO pa3MepoM MOKOBKH.
PacnonoxeHue IUIOCKOCTM — pazbeMa  IITaMmia, H300pakaloT  TOHKOM
MITPUXITYHKTUPHOM JIMHHUEW CO 3HaKaMH «X» Ha KoHlax. Ha puc.l mnoka3zan
npuMep ohOpMIICHHS YepTerka TAMIIOBAHHOM MOKOBKH (IIpHYEM pa3Mephbl, HE
noka3aHHbIe Ha puc. 1 0, coBmagaroT ¢ pa3MepaMu Ha puc. 1 a).

W3 Bcex M3BECTHBIX METOJOB METAII000pabOTKH (JIUThE, KOBKA, MOMEPEUHO-
BUHTOBAs MPOKATKa, XOJIOJHAS BbICA/IKa, BaJbLOBKA, 00pabOTKa pe3aHUuEM U3
npokKaTa U Jp.) BeIOpaTh OJIMH - AJs HaumbOosee MOAXOASIIMX U 3aJaHHOU
JeTalld ¥ CPAaBHUTH C 0OBEMHOM IIITAMITOBKOM.
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Puc. 1. YepTex MOKOBKH MOTYyUYEHHOW 0OBEMHOMN ITAMITIOBKOM
a) IIIIM B 3akpsiTom mtamiie, 0) KI'ILIM B oTkpbITOM 1ITaMIie; B)
rOpU3OHTAILHO-KOBOUYHOU MamuHe (I'KM)



1)

2)

3)

4)

3aroToBKM W3 mpokara auamerpom a0 150 MM HarpeBaroT mepen KOBKOU B
IUTAMEHHBIX HarpeBaTEeNbHBIX IeYaX KaMEpPHOro Tuia, a Oojee KpYyIHbIe
3arOTOBKM M CIUTKH - B METOJWYECKMX TMeyaxX. VHTepBal KOBOYHBIX
TEMIIEpaTyp BHIOMPAIOT M0 aHAJIOTUH C OOBEMHON IITAMIIOBKOM.

[Ipu cocTaBiieHnN YepTeka MOKOBKH HEOOXOIUMO MPEAYCMOTPETh HE TOIHKO
NPUITYCKH Ha 00paboOTKy, HO W Ky3HEYHbIE HAIMYCKH I YIPOIICHUS
TEXHOJIOTUH KOBKH. UHWCIICHHBIC 3HAYEHHUs MPHUITYCKOB MW HAMyCKOB MOXHO
HaliTH B YNOMSHYTHIX BBIIIE CTaHAapTrax W. Ha dYepTexke MOKOBKHU
NPOCTABISAIOT €€ HOMHUHAJIBHBIE pa3Mephl C JTOMYCKaeMbIMH OTKJIOHCHUSMH, a
TI0J] pa3MEPHOI JTMHUEH B CKOOKaX - HOMHHAJIBHBIN pa3mep Aetand. (puc. 2).
Tun KOBOYHOTO 0OOOPYIOBAaHWS OMPEICNACTCS BHUAOM M MAacCOW 3arOTOBKH.
[TokoBKM M3 TpoKaTa KyHOT Ha KOBOYHBIX ITHEBMAaTHYECKHX (IIpH Macce
nokoBku 710 50...100 Kr) v KOBOYHBIX MapOBO3AYIIHEIX (mpu macce 10 1000
Kr) MonoTax). [IOKOBKM W3 CIMTKOB KYIOT Ha KOBOYHBIX THAPABINYCCKUX
npeccax. MOIIHOCTh MOJIOTOB U MPECCOB OMPEEISAIOT PACUETOM HWJIM HAXOJSAT
1o Tabnuiam crnpaBoynuka [12].

Maccy TOKOBKH ONpENEsSioT yMHOXEHHEM e€ o0bemMa Ha IUIOTHOCTD
matepuana. O0beM MOKOBKU ONPENESIOT MO €€ HOMHUHAIBHBIM pa3MepaMm.
Maccy 3aroToBkd U3 TpoKaTa JJisi KOPOTKMX TIOKOBOK THIA KyOWKOB,
CIUTOIIHBIX HUWJIMHAPOB, TUCKOB, MapajuieNieNUIe OB U JPYruX MOKOBOK 0e3
oTBepcTUs TMpUHUMAIOT Ha 2...3% Oo0JbIIe Macchl MOKOBKHU (YUYHTHIBAIOTCS
TOJILKO MOTEPH MeTaJljla Ha yrap). [Jisi TOKOBOK C OTBEPCTHUEM JOTOTHUTEIHHO
YUUTBHIBAIOT IOTEPU METAJIJIa Ha «BBIAPY» MpU NMpoiuBke, paBabie 0,2 o0beMa
MPOIIMBAEMOTO OTBEpCTHsS. J[7s MOKOBOK THNA YJIMHEHHBIX BaJiOB, OCEH,
IWIMHJIPOB YYUTHIBAIOT OTXOABl Ha 0OpyOKy B mpenenax ao 10% oObema
nokoBku. Maccy ciautka M, s KpyIMHBIX MOKOBOK OIPEIEISIIOT C Y4eTOM
OTXOJIOB Ha yrap, 00CeUKy, BBIAPY, MTPUOBUTLHYIO U IOHHYIO YaCcTh CIUTKA:

MC: anl
I'me: k= 1,25...1,35 maccel mokoBku Mp. Ilo Bemmuumne M, BBIOHPAIOT
OIM>KANIINK IO MacCe CIUTOK.

?655:10
(#620)

(P833:11
(+800)
|
[
\

] PpprTea— f—
Ql~
1350217 1700 n §
(13000~ (1700) § &
i 4093%32
(4000)

Puc. 2. Ueptex KpymHON MOKOBKH U3 CIIMTKA.
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[lepeyeHb Ky3HEUHBIX ONEpaldid M HUX I[OCJIEI0BATEIBHOCTh OMNPENEISAIOT
TEXHOJIOTUIO KOBKU. Ha3zHaueHue M TEXHOJOTMYECKHE BO3MOYKHOCTH OCHOBHBIX
omnepanuii paccmarpuBarorcsi B T. | cripaBoununka [11]

Yactp 3
CBapo4Hoe NpPOu3BOJACTBO

Bapuantsl NeNe 1-4
Pyunas nyrosas cBapka

Pa3pabotaiite mnporecc py4dHOU BJIEKTPOAYTOBOM CBApKH IHJIMHIPUYECKON
yactu pesepByapa (puc. 3). IIpou3BoACTBO MenkocepuilHOe. YKaXuTe THII
coequHeHMsl, (opMy pa3fesIKi KpOMOK IOJl CBapKy M JailTe 3CKU3 CEUeHUs IIBa C
ykazaHueM ero pasMmepoB. [lomOepure Tum, Mapky M JuaMeTp 3JIEKTpPOJa.
Omnpenenure pexum cBapku. I1o pazmMepam 1Ba MOJACYNUTANTE MACCY HAIUIABICHHOTO
metaiia. Omnpenenure pacxof dSJIEKTPOAOB € YYETOM HX IOTEpPb, Pacxof
AJIEKTPOIHEPTUU U BPEMS CBAPKH U3ICIIHS.
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Puc. 3. Dcku3 pesepByapa.

Tabmuna 1
Ucxonnsie nannbie k Bapuantam Nel — 4
Ne BapuanTa 1 | 2 3 | 4
Marepuain Cr3 12X18HI9T
D, mm 800 1000 800 1000
S, Mm 6 8 6 8
L, MM 1000 1500 1000 1500




Bapuantsl Ne 5 — 8
ABToOMaTHUeCcKas cBapka noa GJIFOCOM

Pa3paboTaiite mporecc aBTOMAaTHYECKOW CBAapKH MOJ ciIoeM (iroca IIIUTHI
(puc. 4). Ilpou3BOACTBO KpyHmHOCEpUHHOE. YKaXUTe THUI COEAUHEHUS, (PopMy
pa3feNki KpOMOK IO/ CBapKy M JaiiTe ICKW3 CEYCHHs IIBa C YKa3aHHEM €ro
pasmepoB. Beibepute Mapky u auameTtp mpoBojioku U ¢toca. [logbepure pexxum
capku. Ilo pasmepaMm 1mIBa TOJCYHMTAWTE MacCy HAIUIABIEHHOTO MeETaa.
Omnpenenure pacxo] dMEKTPOTHON MPOBOJOKH U (JfOca € YU4€TOM TOTEPh, PacXon
AIIEKTPOIHEPTUU U BPEMs CBAPKH.
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Puc. 4 Dcku3 cBapHOU TIUTHI

Tabmuma 2
Hcxonnbie nannpie kK Bapuantam Ne 5 — 8
Ne BapuanTa 5 | 5 7 | 8
Marepuan Cr3 12X18HIT
L, mm 2000 3000 2000 3000
S, MM 10 20 10 20

Bapuantel 9 — 12
CBapka B cpeJie 3alllUTHBIX Ta30B.

Pa3paboTaiiTe mporecc moayaBTOMATHYECKOW CBAPKH B CpElEe YTIIEKUCIIOTO
raza cocyaa (puc. 5). VKakuTe THII COSTUHCHHS, (GOPMY pa3IelIKh KPOMOK IO
cBapkKy. /[laliTe 3cKu3 ceueHus 1IBA C yKa3aHUEM €ro pasmepoB. Bribepure Mapky u
IUaMETp DJIEKTPOIHON TpoBoJoku. [lombepute pexum CBapku. YKaXUTE BBUICT
AJEKTPOJa, POA M MOJAPHOCTH ToKa. [lo pa3smepam ImIBa MOJCUMTANTE MaccCy
HAIUIABJIEHHOr0 MeTauia. OnpenenuTe pacxold 3JIEKTPOJHOW MPOBOJIOKHA C YYETOM
MOTEPb, PACXO 3AIIUTHOIO ra3a U JICKTPOIHEPIUH, & TAKKE BPEMS CBAPKU U3JICIIHS.
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Puc. 5 Dcku3 cBapHOTO cocyna
Tabnuia 3
Hcxonubie nanHpie kK BapuanTtaM Ne 9 — 12
Ne BapuaHTa 9 | 10 11 | 12
Marepuan Cr3 12X18HI9T

L, mm 1000 1400 1000 1400

D, MM 500 700 500 700

S, MM 3 5 3 5

BapuanTbei N2 13 - 16
DJIEKTPOKOHTAKTHas CBapKa

Pazpaboraiite nmporecc ToueuHoit cBapku Oanku (puc. 6). Illar Touek t = 5d,.
[Ipon3BOACTBO KPYNHOCEPUMHOE. YKaXUTE MOATOTOBKY 3arOTOBOK IOJ CBapky. Ilo
TOJIIIUHE CBapUBAaE€MbIX 3arOTOBOK BBIOEpUTE THUN MAIIMHBI U YKAXKHUTE €€
TEXHUYECKHE AaHHbIE. PaccunTalite miomniaab KOHTAKTHOW MOBEPXHOCTH 3JIEKTPOJA.
[lo 3HAaueHMsIM IUTOTHOCTH ToKa | (A/MM?) u masienms p (MH/M?) ompenemute
CBApOYHBIM TOK W YCHIIME, NPWIOKEHHOE Ha »3yeKkTponaax). Ompenenure BpeMms
CBapku u3nenud. Haueptrure u onummTe MUK TOYEYHOU CBApPKH.

rocr (587870 - N2 -k~

f
+
A
o HF]]HE
+ %
4

Puc. 6. Ocku3 cBapHOU Oankwy.
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Tabnuua 4

Ncxonnbie nannpie k Bapuantam Nel3 — 16

No BapuaHTa 13 | 14 15 | 16
Marepuan Cr3 12X18HI9T
L, Mmm 1000 2000 1000 2000
S1, MM 3 4 3 4
Sy, MM 2 5 4 5

Bapuantsl NeNe 17 — 20

['a3oBas cBapka.

Pazpaboraiite mporecc ra3zoBod cBapku TpyOwl (puc. 7). IlpousBoacTBo
MenkocepuitHoe. HazHaubTe XapakTep IUIaMEeHH Ta30BOM TOPENKH, THUII TOPEIKU H €€
MOIITHOCTh. BpiOepuTe MapKy M JuaMeTp TpUCAIOYHOW TPOBOJIOKH, (IIFOC U €ro
coctaB (eciu OH HeoOXoauM). YKaxuTe crnocod cBapku (mpaBblii uiaum JieBbii). [lo
pasMepaM IIBa OMpPEIEINTe MacCy HAIUIaBICHHOTO MeTallla. YCTaHOBHUTE PAaCcXO]]
NpUCaZOYHON TIPOBOJIOKM C YYETOM TIOTEePh KHUCIOpOJa, aleTWieHa, Kapowia
KaJbIMSI U BPEMS CBAPKH H3/ICITHSI.

— —— S— —

Pr— — .

45

7

NN

N
"l

Puc. 7.3cku3 cBapHOU TpYyOBI

Tabmuna 5
Ucxonubie nannpie k Bapuantam Nel7 — 20
Ne BapuanTa 17 | 18 19 | 20
Matepuan Cr3 | 10XCHJ I5XM |  M3P
D, MM 40 | 50 60 | 70

METOINYECKUE YKA3AHUSA K PA3JIEJTY

«CBapo4Hoe Npou3BOJACTBO»
(kK TpeTbeMY pazieny 3aJaHus)

OO01me yKa3aHus:

Pazpabotky mporecca ayroBoi cBapku uzaenusi (BapuaHThl 3agaHusi NeNel -
12) HaunHaTh ¢ yKa3aHUs THUIA COCAMHEHUS U (POPMBI Pa3/ICIIKU KPOMOK.
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®dopwma pazaenku kpoMok yctaHoBieHa ['OCTom, HoMep KOTOPOro yKa3blBatOT
Ha uyeptexxe. Hampumep: Ha pucyHke 3arotoBku 3aaanus ykazaHo AGCl7(I'OCT
8713-70), uto o3HauaeT: A¢d - aBTOMarHueckas cBapka moja cioeM ¢iroca, Ha
dmocoBoit monymike; C17 - yciaoBHOe 0003HaUEHUE IIBA CBAPHOTO CoenuHEHUs. B
stoM ke ['OCTe mpuBeneHbI MOMEPEYHBIE CEUSHHS CBApHBIX IBOB C yKa3aHUEM
reOMETPUYECKUX Pa3MEpOB ISl 3aJaHHBIX TOJIIIUH METalljIa.

Jlis  BBIMIOJHEHHs] ~ CBApHOTO  IIBa  OMPEICNAIT  PEKUM  CBAapKH,
00eCneunBaONIN BEICOKOE Ka4eCTBO M MPOU3BOIUTEIHHOCTb.

[Ipu pyuHo¥l ayroBoil cmapke (BapuaHThl 3amaHus NeNe 1 - 4) ocHOBHBIE
napaMeTpbl PeKMMa CBapKH: JuUaMmeTp djektpoaa d, (MM), cBapouHbId TOK le (A),
Harpsbkenue Ha nyre U, (B) u ckopocTh cBapku Vg (M/4).

Omnpenenenue pekuMa HaYMHAIOT C BBIOOpA AMAMETpa 3JIEKTPOJa, ero TUMa U
Mapku. J(mameTp 53IJeKTpojJa BBHIOMPAIOT B 3aBUCHUMOCTH OT  TOJIIMHBI S (MM)
CBapMBAEMOT0 METalJIa, & €ro TUI U MapKy - OT XUMUYECKOTO COCTaBa CBAPUBAEMOTO
MeTaa.

3HaueHue cBapouHoro Toka le; (A) ompenenstor no Gopmyiie:

ICB: k'd:n

rie d, - AuaMeTp AIIEKTPOoIa, MM;

K - koa¢dunmeHT, paBHbI IpH CBapKe HHU3KOyriepoaucToi cramu 40-50 A/mwm, a
IIPU CBApPKE BHICOKOJIETUPOBAHHBIX cTaneit 35-40 A/MmM.

Hanpsixenne nyru U, (B) B cpeanem coctasmusiet 25-28 B.

CxopocTb cBapku V¢ (M/49)BBIUUCIISIOT 110 (hOpMYyJIe:

Ves M/1)=(dy 1c)/(j-Fyr100),

rne dy - kodQduIMEeHT HAMIaBKH, W3MEHSIOMIMNACA B 3aBUCHMOCTH OT MapKH
aJIeKTpoIa B ipeaenax 7-14 r/A-y;
] - IIIOTHOCTH METAJlIa, r/em’;
F. - IUIOM@AIb MOMEPEYHOr0 CEYCHHs HAILUIABICHHOrO MeTaima mBa (cMP),
MPEACTABIAIONIAsE CyMMY IUIOMIAZCH dJIEMEHTApHBIX TEOMETPUYECKUX (GUryp,
COCTaBIIAIOIINX CEYCHUE IIIBA.

Maccy namnaBneHHoro metamia Gy (T) pacCUuThIBAIOT 1O (GOpMyIIe:

Gu=Fy L-7,
rac L - JJIMHA CBapHBIX IIBOB Ha U3ACJINHU, CM.

Pacxoa TONCTONOKPBITHIX 3JIEKTPOAOB C YUETOM MOTEPD MPUOIHKEHHO MOKHO
MIPUHUMATh paBHBIM 1,6-1,8 OT Macchl HaILUIaBJIEHHOTO METAJLIA

Bpewms t., u3aenust ycraHaBIuBaeTCs Mo Gpopmyie:
tCB = GH / ((IH' ICB)'

KonnuecTBo 31n€KTpOIHEPTHMU:

13



W= gy Uy tew 107

IIpy aBTOMaTH4yecKoW cBapke moj ciaoeMm (uroca (BapuaHThl 5-8) B pexXUM
BXOJAT: JIHAMETP OJJICKTPOJHON MpoBojiokd d, (MM), cBapodHblii TOK Il (A),
Hanpsbkenue Ha ayre U, (B), ckopocTk nmojgauu 3eKTpoaHol npoBoiaoku Vyy, (M/4) 1
CKOpOCTh CBapku V. (M/4). OHM Ha3HAYAIOTCS B 3aBUCUMOCTU OT TOJIIHHBI
CBapMBAaEMOro MeTajljia Mo CIpPaBOYHUKY (Ta6:1.9)

Tabnuia 6
PexuMbl aBTOMaTHUECKOM OHOCTOPOHHEH CBapKH CTHIKOBBIX COSTUHEHUH
Ha (IIFOCOBOM MOAYIIKE JIJIsi HU3KOYTJICPOIUCTHIX CTajek

Tonmmunaa d,, MM les, A U,(B) Vi (M/49)
MeTajjia MM IIEPEMEHHBIN | TOCTOSHHBIN
TOK TOK
10 5 700-750 34-36 32-34 62
20 900-1000 40-44 36-40 92

IIpu cBapke aycteHuTHbIX ctanei Tuna 12X18HIT B oTnnuume ot
HU3KOYTJIEPOJIUCTBIX CTAJICH BEIMUMHY TOKa clieyeT yMeHbUTh Ha 10-30%.

MapKy BHGKTpO,HHOﬁ ITPOBOJIOKH U (1)JII-OC& Ha3zHa4dYarOT B 3aBUCHUMOCTH OT
XUMHUYCCKOro coCTtaBa CBApHuBACMOro MeTajuia.

Jlanee ompenensioT wmaccy HamigaBieHHoro Mertamia Gy (r) um pacxon
AIIEKTPOIHON TPOBOJOKK C YYETOM TOTEPb HA yrap U pa3OpbI3ruBaHue, KOTOPHIC
COCTaBIIAIOT [JIsi cBapku mon ¢iatocoM oT 2 A0 5% OT Macchl HaIIaBIEHHOTO
MeTaa.

Pacxon dmroca mnpUHUMAIOT paBHBIM Macce€ HAIUIABIEHHOTO MeTaslia.
Koadduinent nammasku o, (I'/A- u) BeiOMpaeTcst B 3aBUCHMMOCTH OT lo (A) u d,
(Mm) u coctaBmisieT 14-16 I'/A- 4.

Ve (M/1), tz (1) 1 W (kBT* 4) paccuMThIBalOT MO TOH K€ METOIWKE, UYTO W A
JIyTOBOW CBAPKHU.

[Ipu cBapke B cpe/ie 3alUTHBIX ra30B MJIABSLIIMMCS 3JIEKTPOJIOM (BapUaAHTHI 9-
12) ocHOBHBIE MapaMeTpbl TEXHOJOTMYECKOIro Mpolecca: CBapOo4HbI TOK | (A),
Hanpsbkerne Ha nyre U, (B), ckopocth cBapku V., (M/4), AMamMeTp 3JIEKTPOTHOM
npoBoJioku d, (MM), BBUIET JIEKTpojaa (MM), pacXoJ Tas3a, poja TOKa W IMOJIIPHOCTH
BBIOHMPAIOT 10 CIIPABOYHHKY (Tab1.7).

Mapky 371€KTpOJHON MPOBOJIOKK BBIOMPAIOT B 3aBUCUMOCTU OT XUMHYECKOTO
COCTaBa CBApUBAEMOI0 MaTepualia M BHUAA 3amUTHOro rasa. Ilpm cBapke B
VIJIEKUCIIOM Tra3ze Uil MpeaynpexicHus oOpa3oBaHUS MOpP PEKOMEHIYETCs
MPUMEHSATH 3JEKTPOIHYIO MPOBOJIOKY C MOBBIIIEHHBIM COAEPKAHUEM PACKUCIUTENEH
(Siu Mn).

3ateM YCTaHaBJINBAIOT pOa U IIOJIAPHOCTDb TOKA.
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JUISl HU3KOYTJIEPOJUCTBIX U HEPIKABEIOIIUX CTaJEH.

TabOnua 7
PexuMbl MOTyaBTOMAaTHYECKOM CBAPKH CTHIKOBBIX IITBOB B YTJICKUCIIOM Ta3e

CsapuBaemsbiii | TonmuHa, Beuer Pacxon
MaTtepua MM dy, MM | I, A | U, (B) | amekTpona, | rasa Ve
MM J/MUH (M/g
Cr3 1,2-2 0,8-10 | 70-100 | 18-20 8-15 10-12 | 18-24
2,0 250- | 28-30 14-25 16-18 | 18-22
300
12X18HI9T 3 2 230- | 24-28 15 12-15 | 12-15
6 2 240 | 28-30 15 12-15 | 12-15
250-
260

Maccy namnaBneHHoro metamna Gy (Kr), Bpemsi tCB U CKOPOCTb CBAPKHU Vg
(M/49) ompenensitoT MO TOW K€ METOJMKE, UYTO M TPU PYYHOH JYyroBOM CBapke.
Koadppumment ay (I'/A + 9) MOXXHO IPUHSATH PABHBIM MPU CBAPKE B YTIICKUCIIOM Ta3e
18-20 /A -+ 4. mpu ompeAcNeHUH pacxoia 3SJIEKTPOIHONH IPOBOJIOKH CIETYET
YUUTHIBATh MOTEPU METAUIa HA yrap U pa30pbI3TMBaHUE, KOTOPHIE COCTABIISIOT 5-
10% ot macchl HaIlIaBIEHHOr0 MeTasuia. Pacxon 3allUTHOrO ra3a yCTaHaBIMBAIOT MO
CIIPABOYHUKY. 3HAas MUHYTHBIH pacxo]i 3alllMTHOTO ra3a W BpeMsl CBAPKH, MOXKHO
JIETKO TOJICYUTATh 0011Iee KOJTUYECTBO rasza, UAYyIIEero Ha CBAPKY U3/EIHs.

ITpu KOHTaKTHOW TOYEUHOU cBapKe (BapuaHThI 13-16) THIT MaIIMHBI BEIOUPAIOT
B 3aBHCHMOCTH OT TOJIIIMHBI CBAPUBAEMBIX 3arOTOBOK (MM) M HX XUMHUYECKOTO
cocraBa [13]. Ilocie BrIOOpa THIA MaIIMHBI HEOOXOAMMO yKa3aTh €€ TCXHHUYCCKYIO
XapaKTEPHUCTHKY. B PEKHM TOYCUHOI CBApKH BXOAT: ILIOTHOCTH TOKA j (A/MM2),
JaBJieHUE P (H/MMZ), JUTUTEIILHOCTh MPOTEeKaHUs ToKa te (C). st pacyeTa OCHOBHBIX
TEXHOJOTHYECKUX TMapaMeTPOB MPH TOYEYHOM CBapke HEOOXOIMMO OIPEaeinuTh
TUaMETP KOHTAKTHOM MOBEPXHOCTH DJIEKTPOAA, KOTOPBIM 3aBUCUT OT TOJIIMHBI
cBapuBaeMbIX 3arotoBok: d,= 25+3, MM; r71e S - ToNmMHA 00JIee TOHKOM 3ar0TOBKH,
MM. 3aTeM pacCYUTHIBAEM M IUIOINIA/Ib KOHTAKTHON MOBEPXHOCTH:

2 2
F,=m- d, /4, Mmm

CBapounbii TOK les, (A) u ycunue P (H), mpunoxkeHHoe Ha 3J€KTpojax, AJis

TOYEUHOW CBapKH TMOJACUYMTHIBAIOT KaK MPOU3BEJACHUE IUIOMAAM KOHTAKTHOM

MOBEPXHOCTH F ,; (MMZ) Ha IUIOTHOCTH TOKA | (A/MMZ) Y JIaBJICHUE ] (H/MMZ):

le=] - F,ymP=p-F,.
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[Ipu 3TOM HEOOXOAUMO YUUTHIBATH, KAKUE PEKHUMBI HauboJee 1eecoo0pa3Ho
MPUMEHATDH — KECTKUE I MATKHUE.

MsrKue peKuMBbl XapaKTepU3YIOTCsl OOIBIION MPOAOHKUTEIFHOCTHIO BpEMEHU
CBapKH, MJIaBHBIM HATPEBOM. DTU PEKUMBI IPUMEHSIOTCS JISI CBAPKH YTIIEPOTUCTBIX
Y HU3KOJICTUPOBAHHBIX CTaJe M CTalel , CKIIOHHBIX K 3aKaike. Jlmama3oH 3Ha4eHU
napaMeTpoB MATKUX pekuMoB: | = 80-160 A/MMZ, p= 15-4OH/M2, t.s =0,5-3 c.

XKecTkue peKuMBbI XapaKTepU3YIOTCsS YMEHBIIICHHEM BPEMEHU CBapKH, Mo
30HOW TEPMHUUYECKOTO BIMSHUS U MOBBIIICHHON MPOU3BOAUTENBHOCTBIO. DTH PEXKUMBI
IIPUMEHSIOTC B OCHOBHOM JUIsI CBAapKM HepxkaBerowmux craneid tuma 12X18HOT,
AIFOMUHMSI, MEJI U MEIHBIX CIUIaBOB. [lapamerpsl skecTkux pexxumon: J = 160-360
A/MMZ, p = 40-150H/M2, te =0,001-0,01 c. Bpems cBapku t, (c¢) uznmenus
ompenensiercss o popmyne te;= N+ t;, TAE N — YKcIo ToYek Ha u3aenuu, Uy — Bpems
CBapKH OJHON TOYKH, C.

IIpu raszoBoit cBapke  (BapuanThl 17-20) mnpexae Bcero HE0OXOAUMO
OTIPENICNIUTh TUI COCIUHECHUS U (HOPMY pa3lielIKy KPOMOK, yKa3aTh, B 3aBUCUMOCTHU
OT XUMHYECKOTO COCTaBa CBapMBAaEeMOI'0 MeTajula, XapakTep miameHu. [Ipu cBapke
HU3KOYTJEPOJUCTBIX U HUBKOJETHUPOBAHHBIX CTajlei M MEIU HCIOJIb3YeTCs
HOpPMAaJbHOE TIJIaMs p= 0O, /C,H,=1,1-1,2*(1). 3areM ycTaHaBIWBaeTCsi B
3aBUCUMOCTH OT TOJIIIMHBI CBApHMBAEMOI'0 MeETajlla CIIOCOO CBApKW: MPHU TOJIIUHE
MeTajia JI0 S MM — JIEBBIH, TPy OOJIbIIIEH TOJIIIUHE — MPaBBIH.

Pacxon amerunena (MOIIHOCTh IUTAMEHHU) OIPEACNIAIOT 1O QopMyam:
pPUCBApKe HU3KOYTIEPOIUCTHIX M HU3KOJIETUPOBAHHBIX CTAJ€ JIEBBIM CIIOCOOOM
Q4=(100-120)-S, a/u; npaBeim crocobom QA=(150-200) - S, /4. Pacxox kuciaopoaa
Qx (11/9) paccuutsiBaroT 1o Gopmyse *(1). ITo MomHOCTH MJIaMEHH YCTaHABIUBAIOT
HOMEp HAKOHEYHHKA ra30BOM ropejikd. Mapky mpucamodHoil mpoBomoku d (M)
PaCCUUTHIBAIOT IO (hopMyJsIaM:
npu jeBoM criocode d= (S/2)+1, npu npaBom - d= S/2,
rae S — TONmMHA MeTauila, MM. Maccy HamiaBieHHoro wmetamwia Gy (T)
MOJCYUTHIBAIOT O TOM K€ METOAMKE, UTO M JUISI Py4HOM IYroBou cBapku. Pacxon
NpUCaJOYHOM TPOBONOKH G,p(T) ¢ ydeToM MOTEpp MeTaula Ha yrap H
pa3OpBI3TUBAHKE OMPEACIAIOT MO (hopMmyIIe:

Gup=1,15 G,

Jist  mpuOMMKEHHBIX  pPAacyeTOB  MOXKHO  TIOJB30BAThCS  CIACAYIOIIUMHU
dopmymamu: pacxon aneruiieHa Q=8 S, i1/m mBa; pacxon kucmopoaa Q,=9,5S, n/m
11Ba; pacxo] nNpoBoiaok:u G,p=10S r/m miBa.

Bpems cBapkm t.;=k* S:L, MuH, rie K — K03hPHUIIUEHT, 3aBUCSIINN OT THIIA
CBApHOTO COSMHEHUS, BU/IA IIBA M CBAPUBAEMOTO MeTaia, MM; L,, M.

[Tpu cBapKe CTHIKOBBIX COCTMHEHUN U3 HU3KOYTIIEPOIUCTHIX U
HU3KOJETUPOBAHHBIX CTAJIEH JIEBBIM CIIOCOOOM K=5, IpaBbIM — K=4, MIpU CBapKe
CTBIKOBBIX COCIMHEHU U3 MEJIH JIEBBIM CIIOCOOOM K=4, MpaBhIiM — K=3,5.
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Yacrts 4
OO0padoTka pe3anuem

BoinonHuTh 3cKu3bl 00pabOTKM AT HAa METaJUIOPEXKYIIMX CTaHkKax. B

KayeCcTBE MCXOJIHOM CTYIEHT UCIOJIB3YyeT 3arOTOBKY, CIIPOSKTUPOBAHHYIO B | miu 2
YacTH 3a/1aHusl. DCKHU3bI pa3pabaTeiBatoTcs nonepexoano. Ha sckuszax ykasatb:

yCIOBHOE M300pakeHNe 3aKpeIICHHsI 3aTOTOBKH B MPUCTIOCOOICHIH;
PEXYLIMNA UHCTPYMEHT;

HampaBJeHHE CKOPOCTH PE3aHUs U MO1a4H;

pa3mepsl 00padbaThiBAEMO TOBEPXHOCTH.

B mosicauTenbHO# 3amricke 000CHOBATH BEIOOP CTaHKA ONMUCATh MPUMEHSIEMBIN

peXylMii MHCTpyMEHT. Ha3HauuTh H3MEpUTENbHBI HHCTPYMEHT MJISI KOHTPOJIA
pa3MepoB AeTalu.

METOANYECKHUE YKA3ZAHUA K PASAEJY

«O0paboTka pe3anuem»
(k ueTBEpTOMY pa3zeny 3aJAaHUs)

[Tpu BBIOOpE criocob6a 00paboTKH HEOOXOAMMO YUYUTHIBATh TPEOOBAHUS

YyepTerka 1o TOUHOCTH M [IEPOXOBATOCTH 00pabaThiBacMOM MOBEpXHOCTH (cM. [4]).
Br160p cioco6a 06paboTkH 1esecoo0pa3Ho CoryiacoBaTh C MperoiaBaTesieM, s
UCKJTFOUYCHHUS CEPhE3HBIX OMHMOOK. CXeMbI 3aKpeTICHHSI IETaIH BBITIOTHSIOTCS C
y4eTOM BBIOpaHHOr0 000opyaoBanus (cM. [9]).

MeTannopexxymuii THCTpYMEHT HU300pakaeTcsl B HAYAJIbHOM WM KOHEYHOM

MOJIO)KEHUH, €T0 MOXKHO TO0JI00paTh, PYKOBOJICTBYSICH METOIUYECKON pa3padoTKOM

[10].

Jletans Ha 3cku3e 00paboTku wu300paxkaercss ¢ ¢GopMoll M pa3MepaMu

00paboTaHHON TOBEPXHOCTH Ha JaHHOM Imepexoae. OO6paboTaHHBIE MOBEPXHOCTU
BBIJICIISIFOTCSI YTOJIIICHHON JIMHUEW WM KPAaCHBIM IIBETOM, Ha HEW IMPOCTaBIISIIOTCS
pa3Mephl U MEePOXOBATOCTb.
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