KPATKMI KOHCHEKT
(omopHbBIE BONPOCHI) MO AUCHHUILINHE
«TexHoJIOTHsI H 000pPYI0BAHHE MAIIIMHOCTPOUTEIbHBIX MPOU3BOICTB»

1. BBeaenue

XapakTepucTrka COBPEMEHHOU TEXHOJIOTUU. Teopernueckas OCHOBA
TEXHOJOTUYECKUX AUCLUUIUIMH. TEXHOJIOTMYECKUH IPOLECC H3TOTOBICHUS H3ACIHM.

Cxema OCHOBHBIX 3TaloOB M3TOTOBJICHUS u3aenuid. [Iporecc KoHCTpyUpoBaHHs.
2. KoHCTPpYKTHBHBIE MaTepPUAJIbI U UX TEXHOJIOTHYECKHE CBOMCTBA
2.1. Knaccudukanusi KOHCTPYKIMOHHBIX MATEPHUAIOB

Marepuaner  metaummueckue M Hemeraumueckue.  CmaBel.  Cramum
KOHCTPYKLMOHHBIE, MHCTPYMEHTabHbIE, C 0COOBIMU (hr3nueckuMu cBoiicTBamu. Cramu
yIIEpOaUCThIE U JierupoBaHHble. Knaccudukamus craneil mo KadecTBy, IO CTENEHH

PacKUCIIEeHUs, IO CTPYKTYpE, IO MPOYHOCTH, MO HA3HAYCHHUIO.
2.2. ®aKTopbl, BJAUSAIONIINE HA CBOHCTBA METAJJIOB U CILIABOB

DU3NKO-XUMUYECKUE, MEXAHUYECKUE, TEXHOJIOIMYECKHME M SKCIUIyaTallHOHHBIC
cBoiicTBa MaTepuanoB. Kpucrammuueckue pemeTkd. AHU30TPONUs KpucTaioB. JledekTs
KPUCTAJUIMYECKUX  pelIeTOK. BinsgHue nedekToB CTpoeHUs Ha MPOYHOCTHBIE

XapaKTEPUCTHKU METaNIOB. MUKpPOCTPYKTypa CIJIaBOB.

2.3. Kinaccupukamusi KOMIO3MTHBIX MATEPHAJIOB M TEXHOJIOTMYeCKHe

NMpomecChl UuX MOJYyYCHUSA

Kommosurmonnbsie  (komrosutHeie) Matepuansl (KM). Marpumia KoMIo3wura.
Knaccudukanuss komOuHupoBaHHBIX KM 1O pacrofioXeHHI0 KOMIIOHEHTOB (cxeme
apmupoBanus). Honb-MepHbIe, OTHOMEpHBIE U IByMEpHbIe KOMIIOHEHTHI. Kitaccupukarms
koMOuHHpoBaHHBIX KM 1o Bugam kommnoneHToB. JlucmepcHo-ympouneHHeie KM.

Bonokaucteie KM.
2.4. TexHOJIOTHYECKHUE CBOIICTBA MaTepHAJIa 3aT0TOBOK
JHedopmupyemocTts. JIutelinbie cBoiicTBa. CBapuBaemMocTh. OOpabaThIBa€MOCTb.
3. Texnoaornuyeckue nmpoueccbl GopMoodpa3oBaHue 3ar0TOBOK

3.1. TepMuHBI U onpe/iesIeHUs



N3nenune. COopouHas eauHuiia. Jleramm B3aMMOCBSI3aHHBIE UM CaMOCTOSTENIbHBIC.
MaccoBoe, cepuiiHOE W €IUHUYHOE MPOU3BOACTBO. [IpOM3BOJICTBEHHBIM MPOIECC.
TeXHOJOTUYECKHI TpoLecC. TEeXHOJIOTUYECKasi omnepanus. Y CTaHOB. TEXHOJOTrH4eCKUun

nepexon. Pabounit xon. Texnomornyeckoe o6opyaoBanue. TexHomornyeckas OCHaCTKa.
3.2. OcHOBHBIE BH/IbI 3aT0TOBOK M MX XapPAKTEePUCTUKH

3aroToBKH. HpO(I)I/IJII/I, IOTYYHBIC 3aroTOBKH, KOM6I/IHI/IpOBaHHLIC 3aroToBKH,

cBapHbIe 3aroToBKH. [Ipumyck Ha MexaHndecKyr oOpaboTky. Hamyck.
3.3. KayecTBO M TEXHOJOTHYHOCTD 3ar0TOBOK

TouHocTe  3aroToBku.  KadecTBO  MOBEPXHOCTHOIO  CJIOSI  3arOTOBKH.
TexnonornyHocTh KOHCTpYKIMH u3fenud. Kosdduument wucmnonbp3zoBaHus MaTepuana
(KUM). Macca wuspacxojgoBaHHoro wMatepuayia. KospQuIMeHT BbIXOJa T'OJHOTO

marepuana. Koaddurment BecoBoit To4HOCTH.
3.4. ®opmooOpa3yolue TEXHOJIOTHYeCKHe MPOLEeCChI

Ocaxnenue w3 mnapora3zoBod (aspl. Jluthe. dopmoBanue. [anbBaHOIUIACTHKA.
ObpaboTka mgaBneHueM. MexaHudeckass 00paboTka pe3aHueM. IJeKTpodu3nueckas u
aNeKTpoxumudeckass  obpaborka. CoOopka. Krnaccudukamus  dopmooOpasyrommx
TEXHOJOTMYECKHX MPOLECCOB MO arperaTHOMY COCTOSIHUIO 3arOoTOBOK WJIM JeTaliell B

MPOLIECCE UX U3TOTOBJICHHUS.
4. Tlosry4yeHne 3aroToOBOK M MX 00padoTKa B mapora3onoii ¢ase
4.1. ®usznyeckoe U XUMHYECKOEe 0CAKIeHNEe MATEPUAJIOB

Ocaxaenue puznyeckoe (BaKyyMHO-KOH/ICHCAIIMOHHOE HAIBUICHUE) M XUMUYECKOE
(razodasznoe). Ctamguu ocaxkeHus U3 mapora3oBoi (aszer. O6oOmaroNas cxema mporecca
(GU3HYECKOTO OCAKICHHUS MOKpBITHH. CXxema mporecca XUMHUYECKOTO OCAXKICHUS W3

ra3oBoi (a3sbl.

4.2. OcHOBHBIE 00JIACTH NPUMCHCHUSA MPOHECCOB OCANKIACHUA U3 naporasoBoﬁ

dasbl



AJTFOMMHUPOBaHUE ITUIACTMACCOBBIX W CTAJbHBIX H3aenuid. OcaxaeHue HHOOWS,
MonuOieHa, ThuTaHa W Bodb(dpama. dopmooOpasoBanue BoOJOKOH Oopa. ['azodaznas

MeETaJTyprus.
4.3. XuMHKO-TepMUuYecKasi 00padoTkKa 3aroToBOK

[ToBepxHOCTHOE JIETMPOBAHUE B Ta30BOU cpene. XUMHUKO-TepMUUYEcKas 00paboTka

(XTO) B razosoii ¢ase. Tomuuna nuddy3unonHoro ciaos. Ckopocts quddy3un aToOMOB.
5. [TosryyeHne 3aroToBOK U MX 00padoTKa B KUAKOH (a3ze
5.1. OcHoBHBIE (pa3bl KPUCTAINZANUH

dopMupoBaHue CBOWCTB  3aroToBkH. CKOpOCTh BO3HMKHOBEHHSI LIEHTPOB
(3apoppimeii) kpuctamumzanmud. CKOPOCTh  poCcTa  3apoAbINIeHd  KPHUCTAJLIH3AIIHH.
CTpyKTypbl JEHAPUTHO-CTOJOYATasi W JEHAPUTHO-paBHOOCHas. (Cxema HamnpaBiCHUS

OTBOJIa M POCTa KPUCTAILIMTOB. KprcTayum3anus o JaBicHrneM (KHIKasl MTaMIIOBKA).

5.2. llpuuuna obOpa3oBanHus AedeKTOB NPH KPUCTANIMZANUN U OXJIAKIEHUMN

3aroTOBOK

VYcanka. XapakTep 3aBUCHMOCTH MEKIY COCTaBOM CIUIABOB M pacHpeieieHUuEM
00bEMHOM ycaaku B BuAe nop. Hampsbkenuss B 3arotoBkax. [opsuue U XOJIOAHBIE

TPCHIUHBI. Fa30HacmmeHHe MCTAJIZIOB U CIIJIaBOB B JXUAKOM COCTOSHHH.
53. HOJIy‘IeHI/Ie 3aroTOBOK MCTOJaMHU JIMTHA U CBaAPKH IJIABJICHUEM

Bnusinue TemmepaTypbl 3alMBKM MeTala B (OpPMY U CKOPOCTU OXJIAKIEHUS
OTJIMBKA Ha MPOLECC 3aTBEpJCBaHUS U OOPa30BaHMUA KPUCTAIUIMUECKOH CTPYKTYPBHI.
OCOOEHHOCTBIO OTJIMBOK, HM3TOTOBJIEHHBIX >KUAKOW IITaMMOBKOW. OTiMuYMs yCIIOBUN
KPUCTAJIIM3AI[MU CBAPOYHOU BaHHBI. 3aBUCHMOCTH Pa3MEpOB CTONOYATHIX KPUCTAJUIMTOB

OT crocoba U PeKMMOB CBAPKH.
5.4. HannaBka u ra3orepMuyeckoe HaHeceHHe MOKPbHITHIA
CymHocTb npoiecca HaraBku. Cxema JyroBoi HaIlUIaBKU.

I[YI‘OBaH HaIruiaBKa IMOKPBITBIM OJICKTPOAOM HJIN HOpOHIKOBOﬁ HpOBOHOKOﬁ B CpCac

3allIUTHBIX I'a30B WJIK 110/ (I)J'IIOCOM. CYHIHOCTB MpoueCCOB Ira30TCPMHUICCKOI0O HAHCCCHUS



HOKpBITHﬁ. Cxema ra3oIiaMeHHOTO HaHECEHUS HOKpBITHﬁ. Hanreimenne razomniaMeHHOE,

MJIa3MEHHOE, AETOHAIMOHHOE. J[yroBas U BbICOKOYACTOTHASI METAUIN3AIIHSL.
5.5. DJ1eKTPO3P0O3MOHHAA U YJIEKTPOXUMHYECKasi 00padoTKa 3ar0TOBOK

Cxema  mporiecca  AJIGKTPO3pO3WOHHON  oOpabotkm  (930).  Paznmume
AIEKTPOXUMUYECKON O0OpabOTKH IO HMCHOJIB3YEMBIM MPOIECCaM U MO TEXHOJOTUYECKUM

BO3MOKHOCTSIM.
6. [TosryyeHHe 3ar0TOBOK U X 00padoTKa B TBepAOii (hase
6.1. [lnacTuyeckas negopmanusi 3aroTOBOK

[Tnactuyeckas nedopmarus. PasmenuTenpHbIE TEXHOJOTHUYECKHE — OIEpaIiu.
CBapka B TBEpPJIOM COCTOSIHUM M H3TOTOBJICHHE 3aroTOBOK METOJAMH IOPOIIKOBOM

MeTaTyprun. OCTaTo4HbIE HATIPSKEHUS.
6.2. MexaHu3M aedopManum MOHOKPHCTAILIA M NOJUKPHUCTAINYECKOT0 Tesa

CaBUTOBO-IUCIOKAIIMOHHBIN MEXaHU3M IUIACTUYECKOM nedopmanuu
MoHOKpHucTaia. CTaauu miacTudeckoro aedopMUpOBaHUs MOHOKpHcCTaiia. Jluarpamma
nehopMUpPOBaHUS MOHOKpHUCTAJLIA. U3meneHUE MUKPOCTPYKTYPBI

IMOJIMKPUCTATINIMICCKOI'O METAJLJIA IIPU I[C(bOpMaHI/II/I. Haxknern.

6.3. Bunsinue yciaoBuii AepOopMHUPOBAHHSI HA TEXHOJOrHYEeCKHE NPOLECCHI

00padOTKM 3ar0TOBOK /IaBJICHHEM M Pe3aHHeM

XonogHas U ropsayas nedopmanuu. MakpocTpykTypa MeTaia mocie o0paboTku

napiieHrneM. HepaBHOMepHOE U3MEHEHHE OCTATOYHBIX HANPSHKEHUMN.

6.4. O0mme 3aKOHOMEPHOCTH (P)OPMHUPOBAHNS CBAPHBIX COeIMHEHUIT B TBEPIOM

COCTOSAHHHU H ITOJYYCHHUSA 3aIr0TOBOK METOIaMHU HOpOHIKOBOﬁ METAJLIYPruu

[Ipomiecc mocTeneHHOTO (OPMUPOBAHUS CBAPHOTO COEAUHEHUS OTHOPOIHBIX
3aroTOBOK IMpH CBapke AaBieHueM. [lnactudeckas nedopmainuss MHUKPOHEPOBHOCTEH.
[ToBepxnoctHas nedopmarus. Co3aaHue aKTUBHBIX IIEHTPOB B MU(PHy3MOHHBIE TPOIECCHI
B 30He cBapku. OOpazoBanue oOumwx 3epeH. Cxema OOBEAUMHEHUS CTPYKTYPHBIX

OJICMCHTOB HOpOHIKOBOﬁ 3aroTOBKH IIPHU YINIOTHCHHUHN U CIICKAHHH.

/. Bb100p MeTo0/1a MOJTy4eHHUs 3aTOTOBOK KOHCTPYHPYEMOi 1eTalu



7.1. OcHOBHBbIE IPUHIIUNBI BHIOOPAa METO/1A NMOJIYYeHUs 3aTr0TOBKH

TexXHHUKO-?KOHOMHYECKHUM aHaInu3 3aroTOBUTEIILHOIO M MeXaHOO6pa6aTBIBaIOH_ICFO

9TaIlOB ITPOU3BOACTBA.

7.2. TexHoJloTHYEeCKHE BO3MOKHOCTH OCHOBHBIX METOJA0B IOJYYCHUA

3aroToBOK

[Tonyuenue coptoBbix mpoduiiei. IlomydyeHne 3aroTOBOK W3 CTalM M LIBETHBIX

METaIJIOB ¢ Je(OPMUPOBAHHON MaKpOCTPYKTypoil. [lomydueHne cBapHBIX 3aTOTOBOK.
7.3. ®aKTophl, onpeaesonie BLIOOP MeTOAa MOJYYEeHHS 3aTOTOBKH

dopmMa W pa3Mepsl 3aroTOBOK, TOJy4aeMbIX METOJaMU JIHThS, OOpabOTKH
JaBJICHUEM, TOPOIIKOBOW MeETauTypruud. BbeiOop Mapkum wMarepuana B IIporiecce
KOHCTpYUPOBaHUs JeTrajeld. Pa3nnune CBOWCTB 3aroTOBOK M3 OJHOTO M TOTO XKe
Marepualia, MoJIy4Ye€HHbIX pa3luyHbIMU MeToAaMu. CXeMbl 3arOTOBOK CTYIIEHYATOro Bala,

I0JIy4aeMOro pa3HbIMM MeToAaMu. MaTpuna BIusHUS (PaKTOPOB.
8. [losryyeHne 3ar0TOBOK B YCJIOBHUAX METALJIYPrUYeCKOr0 MPOM3BOACTBA
8.1. CoBpeMeHHOe MeTALLIypruieckoe Npou3BoACTBO

Meramnyprust. [IpombinieHHass pyaa. OOoramaembie pyabl. KoHIEHTpaThl.

@mrocel. TormBo. OrHeyNnopHbIE MATEPUAIIBI.
8.2. [Ipon3BOACTBO YyryHa

CeIpbe a1 MPOU3BOJCTBA UyryHa. BoccTtaHoBIeHHe kelle3a U3 PyJibl B TOMEHHOM

neuu. [lepenensusiit uyryH. Jluteitnsiit uyryn. @eppocununuii u peppomaprasel.
8.3. [IpousBoaACTBO CTAJIN

CoIpbe 1151 TPOU3BOJICTBA CTANIM. JTarbl noxydeHus ctanu. CTaau B 3aBUCUMOCTH
OT CTENEHU pacKuciaeHHOCTH. IlonmydeHnne nernpoBaHHbIX craned. Ilepenenka dyryHa B

cTasb. MapTeHoBCKue nieun. Kuciopogasie KOHBEPTOPHI. DIEKTPOTICUH.
8.4. BHeioMeHHOE€ MOJIy4YeHHe Keje3a

[Iporiecc mpsiMmoro moJy4eHus skene3a. [Ipormecc okaThiBaHUS (OKOMKOBAHMUS).

Cxema nponecca nmoJIyudCHuA ry6anoro ’KeJ1e3a B IIaXTHOM IE€YH.



O. IloBbIlIEHHE KAYECTBA CTAJIU
9.1. BHeneuHnasi 06padoTKa cTaJIn

[lepememmBanue KUAKOTO  MeTalyla CO  CHCIHMAIBHO  IPUTOTOBICHHBIM
cuHTeTHYeckuM mriakoM. OOpaboTka wMeramia BakyymoMm. [lpomyBka merasia

WHEpPTHBIMH razami. [IpomgyBka MeTamia moponkooOpa3HbIMU MaTEPUATIAMH.
9.2. IlepenJiaBHbIe NPOILECCHI

OnekrponuiakoBbiii neperiaB  (DLIIT). CxeMbl 3JIEKTPOIIIAKOBOTO TIeperiaBa
pacxoayemMoro 3jekTpoja. Bakyymuo-ayrosoi nepemias (B/III) u ero cxema. ITnaBka B

AJIEKTPOHHO-Ty4eBbIX meuax (DJIIT). [TnaBka B urasmeHHO-ayroBbixX mevax (ITJ1I1).
9.3. [Ipoaykuus MeTaJLIypru4eckoro Nnpon3BoACTBa

PasnuBka cranmM Ha MallMHAX HEMPEPBIBHOTO JUThS 3arotroBok (MHJI3). Cxema
MHJI3. Ilpokatka m mnpeccoBanue. CopToBble NpoKaTHbIE cTaHbl. lllupokomnonocHe
npokartHble cTaHKd. CTaHbl X0N0AHOM npokaTku. [IpomuBHbIe cTaHbl. CTaHbl TONEPEYHO-

BUHTOBOM MPOKATKH. BosioueHue.

10. TexHojiornyeckue mpouecchbl MeXaHHMYecKO 00padoOTKHM 3aroTOBOK

pe3aHueM

10.1. OcoGeHHOCTH TEeXHOJIOTMYeCKHX MPOLECCOB MeXaHUYeCKoil 00padoTku

3aroToBOK

O6paboTka MeTa/uioB pe3aHueM. MexaHnudeckas o0paborka. Paspymienue
MOBEPXHOCTHOTO cJiosi. [lepemernienrs pabodmx OpraHOB CTAaHKOB. | J1aBHOE NBIKEHHE
pe3anus. JBmwkeHue mojadd. YCTaHOBOYHOE NBIKeHHe. Cxema 00paboOTKa 3aroTOBKU

TOYEHUEM.
10.2. ®u3nyeckue 3aKOHOMEPHOCTH MeXaHUYeCKOil 00padoTKH pe3aHneM

3oHa nedopManMy MpU MPEBpaAlIeHUH CPe3aeMoro ciiosi B CTPyxkkKy. Cxema
HaIPSOKEHHOTO  COCTOSIHMSI HA  YCIOBHOM  IJIOCKOCTH  CABUra. THIBI  CTPYXKEK,
o0pa3ylolMXcsi MNpU pPE3aHUM IUIACTUYHBIX M XPYNKUX MaTEepHaJIOB. CIHMBHAS;

cycraBuaras, OJ3JICMCHTHasA, HaAJIoMma. Cxema (I)OpMPIpOBaHI/I}I HapoCTa H3 MaTrepuaia



cpe3aemMoro ciosi. Cxema pa3pylieHus: BEpIIMHbI HApOCTa U 00pa30BaHUE HEPOBHOCTH HA

MMOBEPXHOCTHU PE3aHUS.
10.3. KayecTBO 00pab0TAHHOM MOBEPXHOCTH

[IlepoxoBaTOCTh MNOBEPXHOCTH. YMEHBUIEHHE BBICOTBI HEPOBHOCTEW, 3a CUET
WCIIOJB30BaHUA CMAa30YHO-OXJIAXKAAIOMIUX TEXHOJIOTMYeckux cpen. OxoHYaTenbHas

00paboTKa MOBEPXHOCTEH 3arOTOBOK.

11. BausiHMe Ha KayeCcTBO CHJIOBOIO BSaHMOI[eﬁCTBHH HHCTPYMEHTA H

3aroTOBKMN
11.1. Cnabl, BO3HMKAIOIIKE B MIpOIecce pe3aHust

[Ipouecc pes3aHus. YpaBHOBEIIMBAHWE CHJIOBOTO BO3ACHCTBUS CO CTOPOHBI
UHCTpYMeHTa. PaBHOJEHCTByIOIAs CuUJa pe3aHusi U €€ COCTaBIAIONIME. TJaBHas

(TaHTeHIMANBbHAS); PaUalIbHAS, OCEBAs; PE3yIbTUPYIOIIAS.
11.2. ledopmanusi 3aroTOBOK B Mpouecce pe3aHust

daktuueckas riyouHa pesanus. Omxum. Cxema (GOpMHPOBAHUS MOTPEUIHOCTH
GbopMBI TIPU 3aKPEIUICHUH 3arOTOBKM KOHCOJBHO W B IeHTpax. [Iporum® 3arotoBku B
IPOU3BOJIBHOM TMOMNEPEYHOM ceueHuu. Mi3MeHeHue (opMbl 3arOTOBKH MOcjie 00paboTKU

pEe3aHHEM NPU KOHCOJIBHOM 3aKPEIVIEHUH U PY 3aKPEIUICHUH B LICHTPaX.
11.3. TenJioBble siBJIEHUSI IPH MeXaHUYECKOil 00padoTKe 3ar0TOBOK

OddekTrBHasT MOUIHOCTH Tnpouecca pe3anus. Mcrounuku oOpazoBaHus U

pacmpeneneHus TeIJIoTh pe3anus. TeroBoi Oalane mporecca pe3anus.
11.4. U3namuBaHue HHCTPYMEHTOB B Mpollecce pe3aHusi

N3HOCEI — NpPEeMMyLIECTBEHHO IO 3aJHEU IOBEPXHOCTH; MPEUMYLIECTBEHHO IO
IepeHEd NMOBEPXHOCTH; MO 3aJHEN M IEpeIHEH IOBEPXHOCTAM OJHOBpEMEHHO. Mepa
M3HOIICHHOCTH (3aTYIUICHHsI) MHCTPYMEHTOB. V3HammBaHue aOpa3suBHOE, aJAre3MOHHOE,

¢ Gy3noHHOE, OKUCTUTENBHOE.

11.5. CBoiicTBa HHCTPYMEHTAIbHBIX MATEPUAJIOB



3KCIUTyaTallMOHHbIE U (PU3UKO-MEXaHUYECKHUE CBOMCTBA. TBEpPIOCTb, JOMYCTUMBbIE
HampsDKEHUST Ha W3rM0, pacTsHKeHHWe, CKATUE W KpydeHue. Bs3kocTh Martepuana.

KpacHocroiikocTs. I3HOCOCTONKOCTS.
11.5.1. UHcTpyMeHTAJbHBbIE CTAJIN

yFJIepOI[I/ICTBIe HHCTPYMCHTAJIbHBIC CTaJIH. HCFHpOBaHHbIe HHCTPYMCHTAJILHBIC

ctanu. beictpopexymue craau. COOpHBIM MM CBAPHON HHCTPYMEHT.
11.5.2. TBepable cnJIaBbl

TBepabie CIUTaBBbI BOJIL()paMOBBIE, TUTaHOBOJIbL(PAMOBBIE,

TUTAaHOTAHTAJIOBOJIb(PpPaMOBBIE.
11.5.3. CunTreTn4eckHe cBepXTBep/ble H KepaMHUYecKre MaTepHaJibl
CaepxtBepasie matepuansl (CTM) Ha ocHOBe KyOndeckoro HUTpuaa Oopa.

['pynmbl  HMHCTPYMEHTAJIBHBIX KEPAMHUYECKUX MATEPUAIIOB 10 XHMHYECKOMY

COCTaBy, METO/IY TIPOM3BOACTBA U 00JACTH PAIlMOHATHLHOTO NCIIOIB30BaHUS.
11.5.4. AOpa3uBHBIe U AJIMa3HbIe MATEPUAJIbI

DNEKTPOKOPYHBI, KapOWAbl KpeMHUsS U Oopa, OKCHI XpOMa, HCKYCCTBEHHBIC

aJMa3bl.
12. O6padaThiBaeMOCTh MATEPHAJIOB Pe3aHHEM H CTelleHb ee MOBbIIIEHUs!
12.1. O6padaTbiBaeMOCTh MATEPHAJIOB

[lokazarenu  oOpabGarteiBaeMOCTH  Marepuana  pezaHueM.  KoaddumumeHt
OTHOCHUTENBHON oOpabareiBaeMocTu. ['pynmbl 00pabaThiBA€MOCTH KOHCTPYKLMOHHBIE
TEXHOJIOTUYECKHE METaNIOB U CIUIABOB. JTalOH 00pabaThiBAaEMOCTH IJISA: YTIAEPOAUCTHIX
U HU3KOJIETHPOBAHHBIX CTajei; BBICOKOJIETMPOBAHHBIX CTajiel M CIUIAaBOB HAa OCHOBE
HUKENS M TUTaHA, YyryHa, aJlOMMHHMEBBIX CILJIAaBOB, MEIU U €€ CIUIaBOB, MarHUEBBIX

CILJIABOB.
12.2. OcHOBHBIE CIIOCOOBI YIy4YllleHHs 00padaTbIBAeMOCTH

OnTuMu3alms XMMUYECKOI0 COCTaBa MaTepuaia 3aroToBoK. PalinoHanbHbI BEIOOD
MaTepHalia pexylled 4acTh UHCTpyMeHTa. BbIOOp palMoHalbHOTO THUIA UHCTPYMEHTA U

reOMETPUHN JIE3BUSL. IIpumenenue 3¢ (EKTUBHBIX CMa304HO-0XJIAKJAIOIINX



TexHojoruueckux cpen. [Ipumenenue ynydmiaroinen TepmMmuueckoir 00padotku. Beenenue
B 30HY pE3aHMs JOMOJHHUTEIBHONW HSHEPTUM IMyTEM ILIACTUYECKOTO JehOpMHPOBAHUS
BA3KHUX CTajell W CIulaBoB, 00paOOTKU pe3aHveM C BuUOpanusMu U HarpeBoM. Cxema
TOYCHHUS C oOmepexaromuM riactuaeckuM nedopmupoBanreM (OITJ]). CymrHOCTb
BUOparmoHHOro pe3aHusi. CxeMbl BHOPAIlMOHHOTO TOYEHUS W CBepiieHus. Merton
00paboTKM pe3aHreM ¢ HarpeBoM (Tepmopesanue). Cxema pe3aHHs C HarpeBOM
MIa3MEHHOW cTpyeil. OnTuMmzarusi pexuMoB 00padoTku. (Cxema TOYEHHS CO

CTPYXKOAPOOICHHEM. DIEKTPOPU3NYECKUE U ANEKTPOXUMUYECKHUE METOABI 00PaOOTKHU.

12.3. TexHoJioTHYeCKHE OCOOEHHOCTH MeXaHH4YecKOoil 00padOTKH OCHOBHBIX

KOHCTPYKIMOHHBIX MaTepHaJI0B

OOpabaThIBA€MOCTh. MarHusi U €ro CIUIaBOB; AJIIOMUHUS U €r0 CIUIABOB; MEJIU U €€
CIUJIABOB; TEXHMYECKHM YHUCTOTO JKEJe€3a W €ro CIUIAaBOB, KOHCTPYKIMOHHBIX CTajeil;
MHCTPYMEHTAJIbHBIX JIETUPOBAHHBIX U OBICTPOPEKYILIUX CTajied; KOPPO3ZMOHHOCTOMKUX,

)K&pOCTOﬁKPIX, KApPOIMPOYIHBIX cTajen u CILUIaBOB, YYI'YHOB, TUTAHOBBIX CIIJIABOB.

13. TexHoJioru4YecKkne 0COOEHHOCTH MeXaHH4Yeckoil 00pa0oTKH MOBepPXHOCTeEN

3aroTOBOK JIE3BUHHBIM HHCTPYMEHTOM
13.1. O6padoTKa TOUeHHEM NOBEPXHOCTEN 3ar0TOBOK

Touenne. XapakTepHas OCOOEHHOCTh TEXHOJOTHYECKOTO Tiporecca. Buabl
newkenui. [lopaya. ['mybuna pesanus. [lapamerpsl cpezaeMoro cios Ipu Mpoa0IbLHOM
ToueHUH. PactaunBanue m 00pabOTKa TOPIIOBBIX IUIOCKOCTEH. CXema cpe3aHus MPUITyCcKa

pPacTOYHOI OMPaBKOM ¢ AByMS pe3liaMu. BHbl CTaHKOB.
13.2. llonepeuHoe, NPO/I0JbLHOE CTPOraHUe U 10.10JIeHIEe 3aT0TOBOK

Crporanue. Bunel neuwxenuii. Jlononenne. CpaBHeHHe cxeM o0pabOTKU pe3aHHeM

IPU TOYSHUU CTPOTAHUM U TOJIOJICHUU. BUIbI CTaHKOB.
13.3. O6padoTKa 3aroTOBOK NPOTATMBAHUEM

[IporsiruBanune. WuHctpymenT. IlpordaruBanue 1mmoHo4yHOro masza. CKOpOCTh

pe3anus. ['eomeTpuueckas popma OTBEPCTHI MpU MPOTIArUBaHUK. Buabl CTaHKOB.

13.4. O6padoTKa 3aroTOBOK 0CEBBIM PEKYIIMM HHCTPYMEHTOM



CBeprneHue; paccBepMBaHME; 3E€HKEPOBAHHUE; pa3BEpPTbIBAHUE, IIEKOBAHMUE,
36HKOBAaHME; Hape3aHue pe3bObl; 00paboTka CHOXKHBIX oTBepcTuil. I[lapamerpsl

cpesaemoro ciosi. UHCcTpyMeHT. Bunbl cTaHKOB.
13.5. O6padoTKa 3aroTOBOK (ppe3epoBaHuEM

®pesepoBanne. CxeMbl BCTPEYHOTO U MOMYTHOTO (hpe3epoBanusi. Pexxumbl pe3anus.

[IlepoxoBaTocTh MOBEpXHOCTH nocie ¢ppe3epoBanusi. UTHcTpyMeHT. Buibl cTaHKOB.
14. Otpesiounasi 00padboTKA MOBEPXHOCTEH 3aTOTOBOK

14.1. TexHosoruyeckue 0COOEHHOCTH OOPAOOTKH NOBEPXHOCTEll 3aroTOBOK

I OBaAHUEM

Mmudosanune. Cxembl numMdoBaHUA: Kpyrjoe uIMpOBaHHE HAPYKHOE U
BHYTPEHHEE,; MII0CKoe IIT(oBaHue nepudepueii kpyra, TopuoBoe numdponanue. [ maBHoe

JNBWKEHUE pe3aHusi. PexxuMel pezanusi.

14.2. TexHosoruyecKkue mNpoUecchl OTAEJ0YHON O0OpPadOTKH TOBEPXHOCTEH

3aroToBOK

XapakTepHble OCOOCHHOCTH OTMAEJIOYHBIX IMPOIECCOB MEXAHHUYECKOW 00padoTKh
noBepxHocTeii. ToHKOE TOYEHHE; TOHKOE pacTaulBaHHUE; TOHKOE CTPOTAaHUE, TOHKOE
¢bpesepoBanue; ToHkoe uuudpoBanue. llommpoBanue kpyrom u JjeHtamu. l[IpuTupka

(moBoxka). Xonunroanue. CyneppUHAIIIPOBAHUE.
14.3. O6paboTKa MOBEePXHOCTEH MJIACTHYECKHUM J1e()OpMHUPOBAHNEM
OOxaTbIBaHNE U pacKaThIBAaHUE MOBEPXHOCTEH. AJIMa3HOE BHITJIA)KHBAHHE.
15. O6padoTKa MOBEepPXHOCTEN 3ar0TOBOK pe3aHueM
15.1. O6padoTka nNoBepXHOCTEH Tesl BpalleHUs!

Cxembl 00paOOTKM Hapy)XHOM UWIMHAPUYECKONH IMOBEPXHOCTH 3arOTOBOK Ha
KpyriaonuudoBalbHbIX  cTaHKax. Cxema uDIM(OBaHMS KOHUYECKUX IMOBEPXHOCTEH
3arotoBok. (Cxema o0O0paOOTKM [MIMHAPUYECKOM TMOBEPXHOCTH 3aroTOBOK  Ha
0ecreHTpOBO-IIUTH(OBATBHBIX CTaHKaX. THIIOBBIE CXeMbl 00pabOTKH IMIMHIPUYCCKAX H

KOHHMYCCKHNX OTBCpCTI/Iﬁ B 3aroTOBKaXx Ha CTaHKax TOKapHOﬁ I'PVYIIIILL.

15.2. O6padoTKa NJIOCKHUX NOBEPXHOCTEI



["opu3oHTANIBHBIE MIIOCKOCTU. BepTuKanbHble MIOCKOCTH. HakIOHHBIE TIJIOCKOCTH U
CKOCBI. Y CTYIIbI U IPSIMOYTOJIbHBIE Ma3bl. [IImoHOYHBIE 1Ta3bl. DACOHHBIE U YIJIOBBIE MA3HI.

Knunossie u T-o0pa3Hble na3bl. YTI0BbIE U IPSIMOYTOJIbHBIE TA3bI.
15.3. Hape3anue pe3b0 Ha 3ar0TOBKax

Hapyxusie u BHyTpeHHUE pe3b0bl. KuHematnueckas cxema Hape3aHus BHYTPEHHHUX

U HapyXHBIX pe3b0. THCTpyMeHT.

15.4. OO0OpaGoTka TmOBEPXHOCTEH 3aroTOBOK JeTajieil ¢ TMePHOAHYECKH

MOBTOPHAOIIUMCH NPoduiemM

Jletanu ¢ TEPHOAMYECKH TOBTOPSIOMIMMCS TMpoduieM (C paBHBIM IIaroMm).
Konuposanue. Cxembl Hape3aHus 3yObeB 1Mo MeTonay komupoBaHus. OOkatka. Cxema
Hape3aHusl 3yObeB LMJIMHAPUYECKOrO Kojeca uepBS4HOM (¢pe3oil. CxemMa Hape3aHUs
3yObeB MWJIMHIPUYECKOTO Koyeca monbskom. 3ybodpesepoBanne. 3y00700ICHIEM.
3yboctporanue. IlleBunroBanue. Ilnunessle  coenunenus.  lllnunectporanue.

[InuuenpoTsaruBaHue.

16. KOHCprI/IpOBaHI/Ie neTaneﬁ, H3roraBJnuBaceMbIX ¢ HCIIOJIbB30BAHUEM

MeXaHU4eCKOoil 00pad0TKM 3ar0TOBOK pe3aHueM
16.1. O6uue TeXHOMOTNYEeCKHE TPEOOBAHUS K TeTAJIAM

TexHOIOrnYHOCTh KOHCTPYKIMH. Mcronb30BaHne 3aroToBOK ¢ (popmoi, OJIM3KO# K
dbopme neranu. 3amMeHa CIIOKHBIX MOBEpXHOCTEW Ooisiee mpocThiMU. BiusHue Buaa
00pabOTKM pe3aHHeM Ha MapaMeTp MIEPOXOBATOCTH MOBEPXHOCTH U TOYHOCTH pa3Mepa.
TpynoeMKoCTh MeXaHW4YeCKOW O0OpaOOTKH. YMEHBIIEHHE METAIJIOEMKOCTH JeTaje.

CebecToMMOCTh U3rOTOBJIEHUS IETAJIH.

16.2. KoHCTpPYKTHBHbIE M TEXHOJOTHYEeCKHe MepONpHUsTHS, 0o0ecnieHuBaOIIne

MMOBBINICHUE TEXHOJIOTNYHOCTH J€TAaJIN

Coxkparienue o0beMa MeXaHUIeCKO 00paboTku 3aroTOBOK. M3roToBiieHne aetanei
u3 coptoBoro npoduist. O6paboTka Harpoxo. Beixoa oOpabaThIBalOIIEr0 HHCTPYMEHTA.
[Tonxom oOpabaTeiBarOIEro HHCTPYMEHTAa. Pa3nenenne moBepxHOCTel, 00pabaThIBaeMBbIX
C pa3HOW TOYHOCTHIO. OOpaboTKa C OJHOTO YCTaHOBAa. YCTpaHEHHE OJHOCTOPOHHETO

JABJICHUS Ha PEXYIIUH MHCTPYMEHT. YCTpaHeHue aedopManuii moj JeidcTBUEM



pexyliero uHcTpymeHTa. besynapnas padora pesua. O6padotka orBepctuii. CokpanieHue

HOMEHKJIATypbl 00pabaThIBAIOIIETO MHCTPYMEHTA.
17. KoncTpyupoBaHue U M3roTOBJIEHNE 3ar0TOBOK 00pad0TKOM 1aBJjieHUEM
17.1. Oco0eHHOCTH MOTy4YeHHS 3aT0TOBOK 00pad0TKOI JaBJIeHUEeM

OCHOBHBIE CXEMBbI IUIACTUYECKOTO Je(hOopMHUpPOBaHHS OOBEMHOM U JHCTOBOM

3aroToBOK. [ 'pyrmimbl mporeccoB 00padOTKHU AABICHUEM 10 BUJLY MOTy4aeMON MPOTYKIIUH.
17.2. TInacTUYHOCTH M CONMPOTHBJIEHUE Te(POPMIUPOBAHUIO

Hedbopmupyemocts. ConpoTuiieHue AedpopMupoBanuio. BiusHue remneparypsl Ha
COTPOTHUBJICHUE 1e(POPMUPOBAHUIO U TUIACTUYHOCTh. Biusare ckopoctu aedopmarii Ha

1ehopMHUPYEMOCTh 3arOTOBOK. BllMsiHIE CXeMbI HAIPSPKEHHOTO COCTOSTHUS.
17.3. O0masi xapaKTepUCTHKA KY3HEYHO-IITAMIIOBOI0 MIPOU3BOICTBA

Onepanyy Ky3HEYHO-IITAMIIOBOYHOTO MPOU3BOJCTB: 3arOTOBUTEIIbHBIE; KOBOYHBIE
U IITaMIIOBOYHBIE, 3aBEPILIAOLIUE; OTAEIOYHbIE. VICXO/IHbIE 3aroTOBKM Ji1 Ky3HEUYHO-
IITAMIIOBOYHOTO MPOU3BOJACTBA. CIUTKHU, MPOKAT PA3NUYHOIO CEUYEHUs]; MPECCOBAHHbBIE
NPYTKHU; JTUThIE 3ar0TOBKH. OIeHKa 11€1eCO000pa3sHOCTH MPUMEHEHHS KOBKU MJIH CIIOCOO0B
oObeMHOM mTaMnoBku. Kpurtepuu, Bausiomue Ha BbIOOp ONTHUMAJIBHOIO BapUaHTa

MOJTyYEHUS] TOKOBKH.
17.4. KoHcTpynpoBaHHe KOBAHBIX 3aT0TOBOK

OcHOBHBIC OTallbl KOHCTPYUPOBAHUA 3aroToBOK, IMOJIy4acMbIX KOBKOH.

Texnonornyeckrue TpeOOBAHMS K ACTAIISAM, MTOTYy4a€MbIM M3 KOBAaHHBIX 3aTOTOBOK.
17.5. TexHosoruyeckue 0COOEHHOCTH U3TOTOBJICHUS 3ar0TOBOK KOBKOM

TexHonornyeckne BO3MOXHOCTH CIIOCOOOB HM3TOTOBJICHMSI MOKOBOK M3 CTajll M
[BETHBIX CIUIMBOB. [lapamMeTp MIEPOXOBATOCTH TOBEPXHOCTH TIOKOBOK. BniOop
oOopynoBaHuss U (Gopmbl HHCTpyMeHTa. llocinenoBaTenbHOCTh M3rOTOBIEHUS MOKOBKHU

KOBKOM

18. TexHosornyeckue OCOOCHHOCTH WM3rOTOBJIEHHS IIOKOBOK O0OBEMHOM

IITAMIIOBKOM

18.1. Pa3HOBUIHOCTH 00 HEMHOM IITAMIIOBKH



[lItammoBka B OTKpBITBIX ImTammnax. [lltamnoBka B  3aKphITBIX —IITAMIIAX.
Jlepopmarsi 3aroTOBOK B IITaMmmax i BblAaBiuBaHud. [IpemmyinectBa 00BEeMHOMN
IITAMIIOBKM II0 CPaBHEHHIO C KOBKOW. Hemoctarkum mTammoBKu. 3aroToBKamMu IS

00BbEMHOH MITAMIIOBKH.
18.2. Knaccugukanusi NoOKOBOK

Knaccel TOYHOCTM M3TOTOBJICHHMS ITOKOBOK. prr[HBI cranu TOKOBOK. CTereHu

CJI0KHOCTH MOKOBOK. Pa3nenenre mokoBoOK 1Mo crnocoOy Mpou3BOICTBA.
18.3. KoncTpyupoBaHue 3aroToBoOK, mNojy4aeMbiX 00beMHOM IITAMIIOBKOI

Hcxomnas uHpOpMaIus a7 KOHCTPYUpOBaHHS MOKOBKH. CHOCOO IITaMIOBKH.
IlonoxeHue MOBEPXHOCTM pa3bema IITaMIld. BO3MOMKHBIE IOJOKEHUS IOBEPXHOCTEU
pazbéMa MITAMIOB JJIs MPOCTHIX reomeTpuueckux Quryp. PacueTtHas Macca MOKOBKH.
Hamycku. Ilpunycku. Jlomycku M JomycKaeMble OTKJIOHEHMS JIMHEMHBIX Pa3MEpOB.
[IITamioBOYHBIE YKJIOHBI. Pagnycer 3aKPYTJICHUM. HameTtka OTBEPCTHUM.

[TocenoBaTeabHOCTH U3TOTOBJIEHHS TOKOBKH O0BEMHOI IIITAMIIOBKOM.
18.4. OdecneyeHre TEXHOJOTMYHOCTH IITAMIIOBAHHOM 3ar0TOBKH

PaHI/IOHaJ'IBHa}I (I)opMa IHTaMHyeMOﬁ 3aroTroBKu. OCHOBHBIE ITOKA3aTENIM BBICOKOM

TEXHOJIOTUYHOCTH ITPOEKTUPYEMOM JETAIIH.

19. TexuosioruyeckKkme O0COOEHHOCTH W3rOTOBJEHHUS W3ACJUHA JHCTOBOM

IITAMIIOBKOM

19.1. O6mas xapakTepUCTHKA NMPOIECCOB MOJYYeHHs H3AeJHil U3 JUCTOBBIX

3aroToBOK

[IpeumyiiiecTBO JAUCTOBOM INTAMIOBKUA. 3arOTOBKHU JUIsl JIMCTOBOM IIITAMIOBKH.

Martepwuan, uCroIb3yeMbIid JJIsl IITAMITOBKH.
19.2. OcHoBHBIE TEXHOJIOTHYECKHE OTIePAIUY JIUCTOBO IITAMIIOBKH

['pynmsl TEXHONOTMYECKUX ONEpALUN JIMCTOBOM IITAaMIIOBKHU. IlyaHCOH M Matpuna.
Crenenp nokanu3anuu ouara aepopmanuu. PaznenurensHsle onepanun: pe3ka, BbIpyOka,
npoouBka. DopMoM3MEHSIOIIME OmIepaluuu: T'HOKa, BBITSDKKA, OTOOPTOBKA, OOKHM,

pasmaga, popMOBKa.



19.3. KoHcTpyupoBaHHe TEeXHOJOTHMYHBIX M3JeJIHil, H3roTaBJINBaeMbIX

JMCTOBOM IITAMIOBKOM

['pynnel u3nenuit B 3aBUcUMOCTU OT (popmbl. TpeOoBaHUs MpeAbSBISEMbIE MPU

MPOCKTUPOBAHUY U3IETUN, N3TOTABIMBAEMbBIX JINCTOBOM IITAMIOBKOM.
19.4. TexHoJioru4ecKue TPeOGOBAHNSA K KOHCTPYKUMH J1eTaJieil

TexHOJIOrHYHOCTh KOHCTPYKIMHM TIOCKUX u3nenuid. Haubompmmii ko3¢ duimeHt
WCIIONIB30BaHUs MaTepuana. MUHUMaIbHBIE OTHOCUTEIBHBIC pa3Mepbl MPOOHMBAEMBIX
oTBepcTHUii. MUHUMANBHBIE PACCTOSHUS MEXAY: MPOOMBAEMBIMH OTBEPCTUSIMHU; MEXKIY
KOHTYpPOM JI€TaJld W OTBEPCTUAMHU. [EXHOJOTMYHOCTb W3JEINN, MOJYy4YaeMbIX C
MCIIOJIb30BAaHUEM OIfeparuu THOKU. TEeXHOJOTHYHOCTh TMOJBIX 000JOYEK, MOTydaeMbIX

(hopMOU3MEHEHSIOIUMHU OTEpaIUSIMHU.

20. KOHCprI/IPOBaHI/Ie H HU3Ir0TOBJICHHEC 3arOTOBOK METOAaMHU HOpOIHKOBOﬁ

MeTaALTypruu
20.1. Oco0eHHOCTH MOJTYUYEHUS 3aT0TOBOK

[Tpou3BoACTBO 3aroTOBOK METOAAMH IMOPOIIKOBOW  Metamutypruu  (MIIM).
[MoaroroBka mopomKoBeIX MatepuanoB. @dopmoBanue (mpeccoBaHue) M3ACITHU.

Tepmudeckas 0OpaboTka (criekaHue) CIpecCOBaHHBIX 3arOTOBOK. ['opsiuee mpeccoBaHue.
20.2. Pu3uKo-MeXaHUYeCKHe OCHOBBI MPECCOBAHUS U CTIEKAHUS MOPOLIKOB

Ocraroynass mopucTocTb. CXEMbl OJHOCTOPOHHETO W JBYCTOPOHHEIO XOJIOAHOTO
npeccoBanus. lIpenmyimectsa npousBoactBa 3arotoBok MIIM. Henmocratku. Tunosbie
JeTall, W3TOTOBJISIEMbIE W3 TOPOIIKOBBIX 3aroToBOK. Buaesl mnopomkoB. Crnocod
MEXaHUYECKOTO W3MENbUCHHUSI HUCXOJHOTO CHIpbsi. DH3UKO-XUMHUYECKHUE CITOCOOHI.
Pazmepsl wacthn. MapkupoBKka MOPOMIKOBBIX KOHCTPYKIIMOHHBIX MAaTEpUAIOB Ha

YKEJIE3HON OCHOBE.
20.3. IIpoekTHPOBaHUE TEXHOJOTHYHBIX 3aT0TOBOK

[IpoekTupoBaHre MOPOMIKOBBIX  jeTaneil. TpeOoBaHuUs K  KOHCTPYKIMSIM

MOPOIIKOBBIX M3enui. [IpumMepbl KOHCTPYKIIMI MOPOIIKOBBIX 3ar0OTOBOK.



TpC6OBaHI/I}I K 3aroToBKaM, I[I0JIy4acMbIC XOJIOAHBIM IMPECCOBAHUEM C

MOCJIETYIONTUM CIIEKAaHUEM.
ToyHOCTH M3TOTOBJICHHUSI TOPOIIKOBBIX 3aTOTOBOK.
KoadummenT ncnonp3oBanms MeTaiia IpU U3TOTOBICHUH TTOPOIIIKOBBIX JETAJICH.
21. U3roToBJieHHE 3aT0TOBOK METOA0M JIMThS
21.1. OcHoBHBIE 0COOEHHOCTH MOJYYEHHUS OTJIMBOK

JleTaneit ¢ muTON MakKpOCTPYKTypoi. TexHomornueckue (haKkTophl, OMPEICISIONNe

Ka4€CTBO OTJIMBKH.

21.2. Bbi6Gop panuoHaJLHOI0 COC00a U3rOTOBJIEHUS OTJIMBKH NMPOEKTHUPYEMOI

AeTaln

Jlutbe B pazoBbie GOpMbI — TMecuaHble (PopMbl, 000J0YKOBBIE (HOPMBI, MO
BBITUIABIISIEMBIM MOJEsIM. JIUThe B MHOTOKpPAaTHO HCHOJb3yeMble (OpPMBI — B KOKHIIb,
LEHTPOOEKHOE, MO/ JIaBieHneM. TeXHOTJIOTMYeCKre BO3MOXHOCTH OCHOBHBIX CIIOCOOOB
muThs. DakTophl, Ompenessolmue BbIOOp crmocoda mnonaydeHus oTiauBku. dopma u
pa3Mepsl 3aroTOBKUA. MakCHUMallbHbIE pa3Mepbl U Macca 3aroTOBOK. TOYHOCTH OTJIMBOK.
KadecTBO MOBEpXHOCTHOrO CJIOS 3aroTOBKU. TEXHOJOTMYECKHE CBOICTBA Marepuasna
OTJINBKM. JIuTeWHble CBOMCTBA pacruiaBa. Tum npousBoAcTBa. I[Ipom3BoACTBEHHBIE

BO3MO>KHOCTH IPEANPUITHS.

21.3. JluTeiiHble CBOICTBAa CILVIABOB M HMX BJIMSIHHE HA KOHCTPYKTHBHbIE

pa3Mepbl 4 GOPMY OTJIMBOK

Kunkorekyuects. VYcagka. Cxembl 00pa3oBaHUsl YCAJOYHOM pPAKOBUHBI U
ycanouHoi nopuctoctu. CrocoObl MpeaynpexIeHus] yCaJ0UHbIX PAKOBUH, TOPUCTOCTH U

TPELIMH B OTJIMBKAX. ¥ MEHBIIEHNE 30HAIBHON JINKBALIUH.
21.4. Kpucranau3amusi o 1aBJieHHeM

OCcoOEHHOCTh 3aroTOBOK, H3TOTOBJIEHHBIX JIUTREM C KpPUCTAJUTH3AIMEH IO

JaBJICHUEM. Y BEIMUEHUE JTABJICHUS U BPEMEHU IIPECCOBAHMS.
22. KoHcTpynpoBaHHe TEXHOJOTHYHBIX OTJIHBOK

22.1. O0JacTh pallHOHAJIBLHOTO0 MPUMEHEHHS JTUTEHHBIX CIJIABOB



Bribop marepuana otnuBku. Kopmycuele neramu. M3genusi, yciaoBus paboOThI
KOTOpPBIX CBfA3aHBl C BuOpauued au00 3HAYUTENBHBIMU  W3THOAIONIMMH WU
CKPYYMBAIOIIUMH MOMEHTaMH W YAAapHBIMU Harpy3kamu. Jleranmu, paboTaromue B

CHCHI/I(l)I/I‘-IeCKI/IX YCIIOBUSX. OTnuBKYU U3 IOBCTHBIX CIIJIaBOB.

22.2. TexHosornyeckue 0CO0EHHOCTH MOJIYYC€HUsT OTJUBOK HU3 OCHOBHBIX

KOHCTPYKIHOHHBIX MaTe€puajioB

M3roToBjieHHMe OTJIUBOK U3 qgyTryHa. CE€poro, BBICOKOIIPOYHOI'O, KOBKOTO.
H3roroBieHue OTIMBOK M3 CTalM. M3roToBjI€HME OTIUBOK M3 [IBCTHBLIX CIIJIaBOB. 6pOH3
OJIOBAHUCTBIX H 6630J’IOB$IHI/ICTBIX; HaTYHeﬁ; MCIHBIX CIUIaBOB; aJIIOMHWHUCBLIX CIIJIABOB,

MarHueBbIX CILJIABOB.
22.3. Knaccupukanusi OTJIMBOK 10 IPYNIAM CJI0KHOCTH U KJIACCAaM TOYHOCTH

Knaccudukanus OTIMBOK MO Croco0y H3rOTOBIEHHUS, Macce, KOH(Urypanuu
MOBEPXHOCTEH, MaKCUMaJbHOMY Ta0apUTHOMY pa3Mepy, TONIIMHE CTEHOK, KOJIUYECTBY
CTep)KHEH, Ha3HAYeHHI0O U OCOOBIM TEXHHYECKMM TpeboBaHusAM. Kiaccel TOYHOCTH

OTJIUBOK.

22.4. ObdecneyeHre TEXHOJOTHYHOCTH KOHCTPYKIMH OTJIMBKH NMPOEKTUPYEMOii

JAeTajan

KoHCTpyKIIMST OTJIMBKM W YHMCIO pa3beMOB JHUTEHHON ¢opmbl. OmnpeneneHue
TEIUIOBOTO y3Jla CHOCOOOM BIHMCAaHHBIX OKpykHOcTed. IlonmydeHue 3arotoBok 0e3
ycalouHbIX 1e(EeKTOB. YMEHbIICHHE CKOIUICHUSI METalsla B MEeCTax MepeceueHus: pedep.
CHuxeHue ycaJOuHbIX TEPMUUECKUX HANPSHKEHUN U BEPOSITHOCTH TPELIMHOOOPa30BaHUs.
KoHnctpykuus tepmuueckoro ysna. Ycanounsle pedpa. Ilpenorspaienue obpazoBaHus

yCaJ0YHBIX PAaKOBUH.
23. U3roToBjieHHe CBAPHBIX 3ar0TOBOK
23.1. TexHonornyeckue 0COOEHHOCTH U3rOTOBJIEHUS] CBAPHBIX 3aI0TOBOK

Knaccudukanus cBapHbIX KOHCTPYKIMH TIO: METOAY TMOJYYEHUSI HMCXOTHBIX
3aroTOBOK; LIE€JIEBOMY HA3HAYEHUIO; TOJIIIMHE CBAPWUBAEMBIX 3JIEMEHTOB; MPUMEHSIEMbBIM
MaTepuanaM. THUIBI CBapHBIX U3JEIUNA B 3aBHUCHUMOCTH OT XapaKTEpHBIX OCOOEHHOCTEH

paboThl KOHCTPYKIMH. MaTepuan 371€MEHTOB CBAapHBIX 3aroTOBOK. TepMHUYECKHIl Kiacc



CBAapKH. Jyrosas; IUIa3MEHHAas, OJJICKTPOILIAKOBas; 3JIEKTPOHHO-IIydeBas; Jla3epHasi;
razoBas. TepMOMEXaHUYECKHI KJIacC CBApKHU: KOHTAKTHAsl; Ky3HeuHas; nuddy3noHHas;
razonpeccoBas. MeXaHMYECKUMN KJIacC CBapKu. TPEHUEM; B3pBIBOM; XOJIOJIHAS;
ynbTpa3BykoBas. [laiika. I[lpumoit. CrnocoObl maiiku. OCHOBHBIE THUIBI MasHBIX

COCIMHEHUM.
23.2. O6pa3oBaHue MeKATOMHBIX CBfI3ell IPHU CBapKe

VYcnoBue 00pa3oBaHUs METAUIMYECKUX CBS3EH. MOBEPXHOCTSIMH HE OMNpeAesseT
KOHEYHbIE CBOMCTBA CBApPHBIX coeauHEHUH. [Iponeccel, BIusAOMME Ha Ka4eCTBO CBAPHBIX
KOHCTPYKUUH. OTKIOHEHHE CBOMCTB CBAapHOIO COEIUHEHHS OT CBOMCTB OCHOBHOIO

MeTaia.
23.3. Hanpsi:kenusi u 1epopManum nNpu cBapke

Capounble HampspkeHuss ¥ aedopmanmu. MecTHbI HarpeB HE3aKPEIUIEHHOW U
3aKperIeHHOH 000MMM KOHILIaMHU IUTACTHH. BO3HUKHOBEHUE HamnpshkeHUil U aedopManuil
[IPY HaIUIaBKE BaJMKa Ha KPOMKY ITOJIOCHI MeTajuta. HanpasieHust 4eiCTBUS NPOAOIBHBIX
U TIOTIEPEYHBIX BHYTPEHHUX HAMPSLKEHUN. 3aBUCHUMOCTH AeOpMaIlii CBAPHBIX H3ACTUN

OT MPOJIOJIBHOM U MONEPEUYHOMN yCaI0K HAIJIABIEHHOTO METalia.
23.4. le(peKThI B CBAPHBIX COEMHEHUAX U METO/IbI KOHTPOJIsI

Buemnue u BHyTpeHHue aedexkTsl B coenuHeHHsx. OOecreyeHne KauecTBa

CBapHbIX COEIMHEHUH. Pa3zpymaromuye n Hepa3pyaronme UCIbITaHUS.
24. KoHcTpynpoBaHHe TeXHOJOTMYHBIX CBAPHBIX W3/eIuii
24.1. CBapuBaeMOCTb MaTEepPHAJIOB

[ToHsiTHE CBapuBaeMOCTU. 3aBUCUMOCTh CBAPMBAEMOCTH OT MaTepuasa, TEXHOJIOTUU
CBapKH, KOHCTPYKTUBHOTO O(MOPMIICHUS COEAMHEHHUS, TPEOYEeMBIX 3KCILUTyaTallMOHHBIX
CBOWCTB CBapHON KOHCTpyKUMH. KauecTBeHHBIE CTeNeHU CBapuBaeMOCTH. IIpouHOCTh M
TBEPJIOCTh IBA MpPH CBapKe. 30Ha TepMUYECKOro BiusiHUA (3.T.B.). HeomHopomHOCTH
MEXaHUYECKUX CBOMCTB PA3JIMYHBIX 30H CBAPHOIO COEAMHEHMA. BUI TpemuH CBapHBIX

COEIMHEHUH.

24.2. TexHosorn4eckue 0COOEHHOCTH MOJIYYCHUSI CBAapPHBIX COGI[I/IHCHHﬁ u3

OCHOBHBIX KOHCTPYKINHOHHBIX MaTE€pPHaJioB



CBapka yriaepoAMCTbIX W JIETUPOBAaHHBIX cTaneld. CBapka BBICOKOJETMPOBAHHBIX
KOPPO3MOHHO-CTOMKUX cTajneil. CBapka Meau u ee cruiaBoB. CBapka JaTyHH U OpOH3BI.

Caapka ajfoMuHUsA U €ro criaBoB. CBapka TYrorlaBKuX METAJIJIOB U CIJIABOB.
24.3. O61Me NPUHIUNBI KOHCTPYUPOBAHUS CBAPHBIX 3aT0TOBOK

PanmonansHeil Bua cBapku. Tun cBapHOro coenuHenus. Paznenenne 3arotroBku Ha

CBapUBAEMbIE JJIEMEHTHI.
24.4. TexHOJOTUYHOCTH CBAPHBIX 3aT0TOBOK

Bri6op meramna. Tumbel cBapHBIX COEAMHEHUH, NMPUMEHSEMbIX IPH OCHOBHBIX
croco0ax CBapKy IJIABJICHHEM M JaBlieHMEeM. TUIbI CBApHBIX COECIUHEHHI: CTBHIKOBBIE;
TaBpPOBBIC, HaXJIECTOUYHBIC, yrioBble. Pa3menka kpomok. Beibop ¢opmbel U pasmepoB
CBapUBaeMbIX 3JIeMEHTOB. CBapKa HMCXOAHBIX 3arOTOBOK PAa3IMYHON TOMIIMHBL. BbIOOD
BUJa cBapku. BpiOop crocoba yMeHbIIEHUS CBAPOUHBIX Aedopmanuii ¥ HampsHKEHUH.
ParnmonanbHas mocne1oBaTebHOCTh HANOXKEHUSI CBApHBIX IIBOB. TepMmuueckas IMpaBKa

3aroTOBKHM, IPETEpIEBIIEH Je(OpMaLIUIO NU3ruda B IMIPOLIECCE HAMJIABKH.
25. lIpuMepbl KOHCTPYMPOBAHMSA M M3rOTOBJIEHUSI TUIIOBBIX JleTaJieil
25.1. KopnycHble neTanu

PasnoBugHOCTH  KOpmycHBIX  netaneid. TexHomormyeckue TpeOOBaHUS K

KOHCTPYUPOBAHUIO KOPIYCHBIX AeTaiieli. MaTepuail KOpInyCHBIX JI€Taleu.
25.2. Baabl 1 ocu

PasnoBugHOoCTH  fAeraneil  Tuma BajoB. TeXHOJOrMYeckKue TpeOOBaHHUS K
KOHCTPYHPOBAHHUIO CTYyIIEHYaThIX BajloB. Marepuan BaloB U Oceil. MeXaHH4YecKyro

00paboTKy pe3aHneM 3arOTOBOK.
25.3. Bryaku

Koncrpykiuu Brynok. TexHonoruueckue TpeOOBaHUs K KOHCTPYUPOBAHUIO BTYJIOK.

Marepuan Brynok. O6opymoBaHue Jyisi H3TOTOBJIECHUS BTYJIOK.

25.4. 3y6uartble Kojeca



Tunel 3y0Ouathix koiyiec. TexHonormyeckue TpeOOBaHUA K KOHCTPYMPOBAHHUIO
3yOuathlx Kosiec. Marepuan 3y04aTeix Kosiec. OCHOBHBIE MPOIECCHl MEXaHHUYECKOU

O6pa6OTKI/I 3aroTOBOK ITPpH U3TOTOBJICHHUU SY6‘IaTI)IX KOJIEC.



