Методические указания к дистанционному занятию

по дисциплине «Материаловедение»

дата проведения занятия: 23.03.2020 г. 

Тема занятия: 

Способы обработки металлов: литье, обработка давлением.

Задание: 

1. Прочитать лекционный материал.
2. Письменно в тетради ответить на контрольные вопросы.
3. Письменное задание отправить на проверку на электронный адрес:  iralex55@yandex.ru или в Вайбер, Ватсап на номер +7(983)155-98-31, указав свою фамилию и группу.
Примечание: Письменное задание можно выполнить от руки, сфотографировать и отправить на проверку в виде фотографии.
Контрольные вопросы:
1. Дать определение такого способа обработки металлов, как литье.

2. Способы изготовления отливок.

3. Основные этапы технологии изготовления отливок в песчаных формах.

4. Специальные способы литья (перечислить и дать краткую характеристику).

5. Преимущества обработки металлов способом давления.

6. Дополнить схему:

	Обработка металлов давлением

	горячая
	
	холодная

	
	
	

	- ковка 

и т.д.
	
	- холодная штамповка
и т.д.


7. Составить краткое описание следующих видов обработки металлов давлением: прокатка, волочение, прессование, свободная ковка, штамповка (обычная, горячая объемная, холодная объемная, листовая).
Лекционный материал
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Ilmeﬁﬂoe npOuss‘oAc'rBo
J'hfm,e —'3T0 cnoc06 HATOTOBMEHILE 3aTOTOBKH VI U3
JeTTvis 3ATTONHEHNEM TIONOCTH 3aTaHHOM ROHGUTYpaluHn

" KAAKIAM METALIOM € IOCHCOYIOHINM €T0 33TBePACBARNCM.

34rOTOBKY W M3KEIHE, MONyIaeMoe MeTo;‘_wM JNETHS, Ha-
3BIBAIOT OTHUBKOMH. :

“Thrrefizoe l‘IpOPlaBO,I{CTBO — OCHOBHa;x 3ATOTOBUTCIEHAN
6a3a Beex HalpaBIeHui MAITHHOCTPOeHMSL. Bo MHOTHX CITy=
YasX JATHE — eXMHCTECHHO BO3OMOXHEIH CHOCO0 IIOAyde-
HII 33T0TOBOK CIIOXKHOMW GopMEL JIMTHE 3ar0TOBKH SBIEHOT~
CH HANGOiSe HeICBIMH, 8 3aUaCTYIO YMEIOT MEHHMATBHEI
TIPUILYCK Ha MEXaHHYECKYI0 00paboTKy. )

Cr110c0051 M3TOTOBRNCHIST OTIMBOK JEJATCT Ha nBe TPYHIIBL

— JHThe B OGBIYHBIC TIECUAHEIE GOPMEL,

— CTICHUANLHEIE CHOCOGH JIATHS. - )

B ¢BOI0 09epe/h CIIOCOOH IUTHS B IECIAHEIC (bopMLx Mo-
TYT GbITH PYYHBIMY ¥ MAIIMHHBIMH (Mexa}msﬂponammn
¥ aBTOMATH3RPOBaHHEIMY). K crenianbHeM METOTAM JIM-
THI OTHOCATCA: JIMTHE B KOKWIL (MeTamnrieckue GopMbl
CcBOGOIHON 3aINBKO); IUTHE TI0 BHIUIABIIEMBIM, PACTBO-
PSAEMBIM, BEDKUTACMBIM MOIEHIM; HeHTPOOEKHOE JIUTHE;
JINTBE TIO AaBACHUEM; JIUTHE B OOOIOYKOBHE (GOPMBI U
JPYTUE CIIOCOOHL JTAThA.
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- 'TeXHOJIOTHS H3TOTOBICHNS OTIMEOK B lIECYaHBIX (opMax.
HasHayeHle TUTEHHGIH (HOPMEL COCTOUT. B 06eCIIEYCHUN
HEOOXOMMMOl KOH(MUTYPAlUH U PasMEPOB OTJIHMBKI; 3a/iaH~
HOI TOSHOCTH ¥ KauecTBa JIOBEPXHOCTH OTIHBKU.

Jinsg H3roTOBIEHMs NMecYaHoi GopMbl HCOOXOAUMO

UMeTh MOJENBHBI KOMIDIEKT U APYIYIO IMTCHHYI0 OCHACT- :

Ky: MoieIbHBIA KOMIIEKT BKIIOYAET B C0sL BCIO OCHACTKY
st JonyyeHus monocTa Gopmsl. OH COCTOUT M3 MOZeH,
CTEPKHEBOTO SIMKA, MOJEICH SIEMEHTOB JINTHUKOBOM
cucTeMBL. 11pA HEOGXOMMMOCTI! MONETBHHIIL KOMIDICKT Hon-
KEH BKIOYATE IIAGAOHBL AJId KOHTpOJm pa3Mep0B 1 KOH-

" ¢mrypanyy GOpMBL
- Mogemb, CIyXUT- 1 TIOTYSCHIIS: ome'{aTKa 8. dopmMe;
] CTep)KHeBoﬁ SR — IS M3TOTOBNEHIS . CTEDXHA, - KOTO~
- phill yerduaBnrBacTes BOpMY € HEIbIO CO3NAHIA IOJI0C~
i B -oTIUBKe. JUTHUKOBAZ CHCTEMa HyXHa Ui NOHBOJA

)KKI(KOI‘O MeTanana Us. JIHTCﬁHOl‘O 3aJVBOYHOIO KOBILA, B .

KOTODHI-PACIIIARACHIBIA METAILT HOCTYHAeT ¥3 THIABUITL-
HOTO. arperard, K MoIoCTy (OpMLL.

VipioTHeHue (GOpMOBOYHOM CMECH B BEPXHUX 1 HI/DKHMX
TIOTy(OpMAX. BHITOIHSIOT B OIIOKAX, TIPeJCTABISIONINX CO-
Goit OTRPHITHIE € IBYX CTOPOH MeTammrdeckue auuky. ITog-
Jie MBTOTOBIEHUA NOMY(pOPM HI3a, BEpXa 1 CTepxHEH npo-
N3BOJAT onepaunn c6opr1 HOpPM ¥ HX 3ATMBKY )KMKHM
MeTaoM.

Tlocite 3amBKI MeTaInid; eTo 3aTBep,zxeBaHm u OX)I.’:DK—
JeHIA N0 TpeOyeMOoll TeMIEPaTyphl IPOU3BOIAT BHGHBKY
dopM (H3BNCUCHHE OTIMBKY A3 OPMELD).

- Briouras u3 opMbI OTIUBKA TnofiBepraeTcs o6pybke (orr—
HeTeHAI0 JIUTHUKOBOM CHCTEME, ‘TIpuObLICH, 3ayceHIER: M
TJ1.) ¥ OUHCTKE, 33TEM, ECI HeOOXOuMOo — TepMooOpaboT-
xe.- Ylepen chaueit B MEeXaHMGeCKuii IieX BCe OTNHBKA 1PO-
XOHAT HeOOXOAMMEN KOHTPOS. [Ipy 9TOM Y4CTh OTIMBOK
MaoxeT GHiTh OTIpaBlcHa Ha yoTpaueHue nedexron (sasap-
Ky, TIPOTIHTKY CHCHMATBHEIME COCTABAMH 1 .1p.).

132,

Tnasa 7. Texuonorug METUWIOB: -

-Crielinaibnbie CHoco0bh! AT, OTTHTENbHOI ocoben-
HOCTHIO OTIHBOK, IIONYIaeMbIX CTICIMATbEbIMI CIIOCOGAMIH,
10 CPABHEHMIO C IMTheM B OOBITHBIE TIeCUaHbIe (POPMBI B~
As0TCs, KK TPABINIO, MX 6OTee BHICOKAS TOYHOCTD, JIyd-
e Ka9eCTBO IOBEPXHOCTH, MCHBIIME BEJIMYUUHEI IIPUTYC-
KOB Ha MEXaHH4ecKyio 00paboTKY. Cneuna.ubﬂme CrIOCOBH
TIOSTYYEeHUS OTHMBOK SBISIOTCS HpOI‘peCCI/IBHHMI/I MeToz(a—
My popmoobpasoBaHud. i

Jumue 8 Korutb. KoKuis — 210 auTeHasS Q)opMa u3ro-
ToBNEHHAs U3 MeTalUla. OCHOBHEIE JOCTOMHCTBA KOKWIEH

© *I10, CPABHEHHIO € TleCYaHBIMA :hopMaMyl — MHOTOKDATHOS
“menonbiopadue GopMsel, Goree BRICOKHE NPOU3BOSHTEND- .

HOCTEH. TPyZia, TOYHOCTD OLIMBOK, KaueCTBO MX ITOBEPXHOC-
TH U CTAGUIBHOCTE Pa3MEPOB.~

Koxuu GBBAIOT HEPA3HEEMHbIE M PA3hEMHBIE. Bce nepe:
“GUCHICHHBIE THITH KOKIIEH MOFYT GBITh OZJHO- ¥ MHOTOTHE3™
JHELE-(TO €CTh IS IOMYYEHYS] OTHON OTIMBKY WILX OHO-
BPEMEHHO HECKOTHKIX), HEMEXaHU3UPOBAHHHIE (pquLIe),'
MEXaHU3UPOBAHHEIE, aBTomamsMposaHHme U aBTOMaTI/I-
YeCKHe.

" Marepmant, I/ICHOJ'II):iyeMBIe JUIST MSTOTOBIIEHUSE KOKMIICH,
NOTXEBI XOPOIIO TPOTUBOCTOATE TCPMITICCKIM YIapaM, BO3~
HUEKAIOHINM TIPU SATABKS METAILIA; JIETKO 00pabaihiBaThCA,
6BITh HenehuUMTHEIMY 1 Hegoporumi. Hanboree noiso -
‘3THM TPeGOBAHUSIM OTBEYACT YYTYH, MHOLIA MCIIONL3YIOT
CTailb, AIIOMHUHUEBHIE Y APYTHE CTUIaBBL

Jlumve no esinnaensemoint modeasm.: CYIHOCTE CIOco6a
COCTOUT B TIOJIYIEHMHM CIIeHUAIbHBIX MOAEEH U3 JIerKo-
HIABKMX MATEPUAIOB, COOpKe ¥x B 6r0xu (CoeTUHEHIM MO-

ieNel ¥ OTIMBOK: C MOZENBIO JIUTHUKOBOM CHUCTEMEL), 1O~
“KDHTHU MOJEIbHBIX: 6IOKOB OTHEYIIOPHOH 00OJIOUKOI,
-yHaNeHIH MOZENeH (BHIUTABNEHHEM, PACTBOPEHYEM, BELKI -
TAHMEM), IPOKATUBAHYY 060IOYKOBEIX (DOPM,: 3aIUBKY . B
HYX XpAKoro Metamia. K mpenumyiiiecTBaM JIUTHS I10. BB
JABIIAEMBIM -MOJIEIIAM ‘OTHOCAT BO3MOXHOCTD MOFYUEHYS
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- CTIOKHBIX OTIHABOK 13 PA3HOO6GPasHBIX CHNABOB; B TOM q1C-
*Jie TpyAHo06pataTHBACMBIX PE3AHHEM ¥ KOBKO.
* Henmpobeaicroe aumpe. HenTpoGeRABIM FATHEM Ha3bIBa-
0T Croco6 H3rOTOBICHHS OTIMBOK, TIPY KOTOPOM METalll
sanmupaetcs B HOPMY U 3aTBEPAEBACT B-HEH 1107 HEHCTBHEM
LEHTPOOEKHEIX CHIL. PaciiapAcHHEI METAIDT 3aTTIBACTCH
BO Bpamaxomylocx opMy, NPUBOIMYIO B IBIKEHUE CTICIIM-
AfBHON MaHIMHOM, Ha3bIBAeMON HEHTPOOEKHOM. Tientpo-
GEXHBIM CIIOCOGOM JIMTHS TTONy4aioT OTIIMBKY THlla T3 Bpa-
WEeHNT: TPYObl, KObIia, BYYJIKY, THbIH B T.A. Dot ¢rocos
TIO3BOJISIET M3TOTOBIELTH TAKKE ABYXCIOUHES GUMETAILTIIC-
CKWe, OTHVBKY (OTIMBKY U3 ABYX PasyiAIHBX CILIABOB), 33~
JMBas CHAYANA CTUIAB OHHOTO COCIABA, 3aTEM APYIOro.
" Humbe 1od dasnéruen. CyIHOCT: TIPOHECCA COCTORT B
TOM, 9T0 KUHKUH METATI1 HOCTyHaeT B PaGoTYI0 HONOCTh
) MeTaimmaeckoii hopMul (Tipecc-HOPMEL) TTOR BaBICHUEM..
JIUTHeM TG aBAEHVEM TIOMYI4I0T OTAUBKA Maccol or

HCCKOTH:KPIX TPaMMOB IO HECKONBKHX ,lIﬁCﬂTKOB KAAOTPaM~

' MOB 113 CIIABOB HA OCHOBC CBUHII, O7IOBA, HUHKA, amOMI~
HMS; MATHUS, MEH; XKeJe3a; 1o CHOXHOCTH - OT SIeMeH-
TOB FAMKA «MOJIHIS> 0 GiOKa [UMHAPOB K 2BTOMOGHIIO.
"B HacTosIee BPEMsT B YCAOBHAX MACCOBOTO IPON3BO/CTEA
npotece IAThA 10T ZARTCHAEM aBTOMATH3UPYIOT. Jnst cve-
M ¥ YIAICHVS OTIBOK 13 (POPMEL ACTIONE3YIOT PASITIHBIC
‘MexaHusMbl, B TOM GHUCHe POGOTH-MaHHIIYASTODHL.

JTumuse & ofonouroésie dopmel. Jinrelinas $opMa 3aech
TIpefcTaBisieT cOb0H 060N0IKY OO 6— 10 MM, B3r0-
FOBAGHHYIO H3 MATEpHANa OTHEYTIOPHO#H OCHOBHI (HATIOIHI-
TeNid) W CUHTETHIeCKOH CMOMEE B-KaUeCTBG CBABYIOWETO.

- TIpuBmuii HONydeHHsA 000N0YCK 3aN0XKEH B cBOUCTBAX CBA-
3YIOMIETO MATEpHaia, CTIOCOGHOTO, HeOGPATUMO OTBEPX-
AATECS TIPY HATpeBaHuy. B KagecTse OrHEyHOPHOU OCHO-
BH HIAPOKO ACHOIL3YIOT KBApUEBE HECOK. CR3YOITIM
MaTepHATIOM ABIAIOTCA eronbOpMANBICTUHEIS CHHTCTH-
YeCKuE TepMOPEAKTIBHEIS CMOJIEL. JIutheM B 0GOIOIKOBLIE
q;oprI HO)IY‘IalO’l‘ OT/IMBKYI nosmmex—mon TOYHOCTH, Gonee
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FnaBa 7. Texuonorus MeTannos ‘

Jiy9IIeTe KaIeCTRa HOBEPXHOCTI, IeM NPl JIUTHE B ECYa-

-Hble opuer. TIpomece YpesBbrtalito npousﬂo;{meneu u
" TIETKO TIOARACTCSA MEXAHW3alMUH. - -

Oépaﬁorka metannéé nasnéuuem (OM.Q)

B macTosiliee BpeMsi OKOJO YEYBEPTH METAILIA, HOTPEO-
HSEMOTe MaIMEHOCTPOCHHUEM, YXOAUT B OTXOREL B BIIE
CTPYKKH, UTO' COCTARIACT MUULTHOHS ToHH, Mcronnona-
HMe TAKUX METOHOB,. KaK HONyIcHIe TOUYHbIX Hpohune .
hacorHoi KorGUrypaliil - METOROM IPOKATKY; [IPecCcoBa-
H, THOKYE, TRTAMITOBKY,; BONOYCHMS i APYTUX IIO3BONSET

JIOBHICHTH FOUHOCTE 3aTOTOBOK H PE3KO CHK?:I/ITB TPYIOEM= - ’

KOCTb MEXAHIYECKOH: 00paboTKY HpE SHATMISIHOM CHH~
JKeHUH pacxoja Metaiuia. Hpoilece o0paboTKM METALIOB

- BABNCHIEM — STO TIPHIAHNE MATCPHATY Tpebyemoii diop-

MBI, PA3MEPOR 1 HH3UKO-MeXAHIIECK X CBOMCTB Gea Hapy-
HICHUMS €10 CIVIOIHHOCTH TyTeM ILFACTHICCKOMK Hedopma- .
nun, Tiponecess o6paboTKy BaBiieHreM Dasaciisior Ha ,I[Be
rpymm. FOPSYIO ¥ XOMOAHYI0 AeGopMaliio. .

- Ha coppeMeHHbE: MeTDIYPIHYCCKUX 33BOSAX npmem—
10T KOBKY, HFaMIIOBKY, FPOKATKY, BOIOYSHUE U IPSCCOBAHME.

O6paboTka METALIOB Ky3HEYHbIM CHIOCO00M BKIIOYaeT
TIPOLECCE! CBOBONHOK KOBKH, TOpSUei 1 XOHOXHOR HTaM~
HOBKU. JUIT INTaMITOBKY XapaKTepHO TpHMEHEHHE CHEHHU-
aLHOTO HHCTPYMEHTa — HITaMHOB. CBOGOZHON KOBKOK

TEPOM3BORAT SHUHITYHBIE WM MEITKOCEPUMHEIC TIOKOBKHM. . =~

Menxue w cpejiHite OKOBKH Maecol &0 | TOHHE M3rOTaB-
JBAIOT Ha MOJOTaX, 60Jice KpYIHbIe — Ha HPECcax,
Ilpoxamxa. TIpokarka — OXUH U3 HanGONee pacrpoct-

padeHHbx Buzos OM/L: Tlpu mpononbHOM HPOKATKE Me-

FaJu1 AeQOPMUDYETES MEXIIY JBYMS BAJIKAMH, BPAIIAIOIY -
MMCS HABCTPCYY APYF ADYEY. DTHM CHOCO00M HPOMIBONUTCH
nouti 90 % NpoxarTHo DPOIYKIHHE, B TOM GUCIE BECh M-
©TOBOH U HpOpIIbHLIH Ipokart. KpymHatii npodusib 1 101=
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CTPYKKH, UTO' COCTARIACT MUULTHOHS ToHH, Mcronnona-
HMe TAKUX METOHOB,. KaK HONyIcHIe TOUYHbIX Hpohune .
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CTHIN MHCT TPOU3BOIAT MeTOZOM Topseil Hpo)lOJIbHOH
nipoxaTki.: TOHKYIE JHCT, JIEHTY, MEJKUH Tipouis TOYHHIX
DA3MEPOB ~ METOTIOM XOJIOAHOM HpoKaTKu. Iopsaas mpo-
- KaTKa 6OTIee TIPON3BOANTENbHA M SKOHOMIIECKY BHITOIHA,
XOJOnHasA TIPOKATKA 00ECTICUMBACT 3HAYHTNBHO Goree Bhi-
‘COKYIO TOYHOCTB ¥ JACTO ABJBICTCS YUCTOBEIM STATIOM IIPO-
W3BOLCTBA JIMCTOB, TPYO 1 MpoQuIIei. :

TIp1i HorepedHoil i TONepeYHO-BUHTOBON (Kocoit) TIpo-
KaTKe BaIKHW BPAlaloTCA B OXHY CTOPOHY. IIpu Kocoi
HPOKATKE METATLT TIOMYYaeT He TOMBKG TIOTIEPEUHyI0, HO 1
TPOIONBHYIO MehOPMALIHIO 32 CUeT IlepeKoca BaKos. B 060~
HX CIy9asIX 3a0TOBKA BPAlIAeTCA BCIeHCTBIE BPAICHAST Bal-
¥oB. Kocas YIpOKaTKa TO3BOMAET H3TOTABINBATD GECIIOBHbIE
mpsquaTaHHHe TPYOHIL, a foTiepeyHast — CICHApOMWTL -

“Ktaccru KA TIPOKATHHIX CTAHOB MOXeT OBITh Npo-

- BEIEHA 110 Ha3HAYECHWIO POAYKLIIL 0OxuMEEEe (OTOMUH-
Fil' — TIPOM3BOJACTBEO COPTOBON 3aTOTOBKH; CHSCHHIU —
TPOU3BOACTRO JIMCTOBO 3aIOTOBKH), 3a0TOBOYHEIC, Rpym-’
HOCODTHBIE, CPENHECOPTHEIE, MENKOCOPTHBIC, TPOBONOY~

HEIE, PETbCOBATOYHEIE, VHUBEDCATHHEIE 6ajI04HbIe, TOJICTO=
JIMETOBbIE, IHUPOKOHOJIOCHBIE, TUCTOBbIE; TOHKOMICTOBEIE,
JIEHTOUHbIE, TPYBOIPOKATHbIE, 6aHIaXe- Y KONeCOIpOXaT-
HBIS, 2 TAKOKE CHIEIHATFHOTO HasHageHns. IIpokarHele cTa-
HEl GHIBAOT PCBEPCHBHEIMY (BO3MOXHOCTD W3MEHCHMS Ha-
DpaBICHYS TPOKATKN) W HEPCBEPCHABHBIMM. |-

- COpTaMeHTOM CTAHOB HA3HIBACTCS COBOKYIHOCTH HOIY-
yaeMBIX H3LeIHE 1o GOpME, CCUEHHIO ¥ PasMEpaM. Bcee
TIpOKATHEIE U3ENNA [TOPasIeNTIOT Ha: COPT, JICT, TP TPYOHL,
HPOGIIH, CTIEHUATbHbIC BUIE npokatos, IIpoxaTky copra

71 ipo NS OCYIIECTBILTIOT B KAGPOBaHHEIX (pY4bEBEIX).

BanKax, TACTH M HONOCHE HpOKaTbIBa}OT B BaJIKaX c I‘JI&I!KOﬁ
HOBEPXHOCTRIO.

Bonouenue. CymHOCTL npouecca BOJIOYCHUS COCTOUT B
,ue(bopMamrm MeTailIa 1IyTeM TIPOTATUBaHIET JCPe3 cyxalo-

inpECst HO JUNHE KAHAX KPYIIIOTO, KBAJIpaTHOTO MW GOTIee

cioxHoro. ipodinst. BoNOWMTBHEI HHCTPYMEHT, BONOKA
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(Marpimita, hwThepa) HSTOTARTMBAIOTCS U3 3aKAISHHOM CTa-
7V A TREPIBIX CIUIABOB. YCHIUS BONOYCHHSL B SHATHTCb
HOL MEpe ONIPEJIENSIOT CYJTbl TPEHYSL Ha [I0BEPXHOCTH Me-
TAJUT — BOTOKA, KOTOPHIE CTPEMSTICS MAKCUMATSHO CHUSUTD

. IOEGOpOM: PALIMOHANBHEX CMa30K. CMasky GBBaioT XU+
. xue (RacTopoBoe: Macio, ouda, MUHEPaTbHEC MACIa);

KWNKHE © [06aBKaMH (Ta/IbKa, TIOpOLIKa IpaduTa ¥ Hp.); -
cyxue (11OpOIIKH, MBEIA); TOKPHITHS: ((bocq)amme METaI-
NdecKe U Ap.).

TIpy BOITOYSHMHM H3MeHSeTCH npodus nonepeqnoro .
CeUeHHs ¢ onﬂospeMeHHoﬁ BRITSIKKOM Tio gamke: -Elponecc.

.- BOJIOYCHMSL MHOI'OKpaTCH n llepen;ye’rcs; ¢ QoMM Komrie-

CTBOM HPOMEKYTOTHBIX OTKUTOH; TPABNCHIL, CMa3OK M T. I
BoJIOYeHIEM H3FOTaBINBAIOT IPOBONOKY 1 TPYOHL.” B Gomb-
IIMHCTBE CIYIaeB METal, 00pabaTEIBacMblil BONOUCHUEM,
He HATpeBaioT; OH BXOAUT B BONOYMIBHEIN KaHAN IIPH KoM=
HaTHOI TeMilepaType, a 00pasyloniescs 1pu AedhopMaimiu
TEIUIO OTBOMIST ¢ TIOMOIIBIO IMYJIbCHI I o6nyBa BO3KY-
xoM. B HeKOTOpHIX cHydgasx, Korma oGpabaTsIBAEMbI Me-
TAIT 06NANACT HENOCTATOMHOMH MAACTHIHOCTBIO HDH KOM-
HaTHOI TEMIEPAType. MIN BHICOKWM COIPOTHBICHUEM
nedopManuy; BOAOYEHNTE OCYIMECTRILHOT C AOTONTHUTEN-
HEIM HOOOTPEBOM: ) )

JUns BBEICHYIA 3aTOTOBKIL B BOMOYMNBHEINA MHCTDYMEHT
T 06ecHeYe s HAUATBHOTO 3aXBaTa TIEPEAHMN KOHEIL
W3O yToHIaoT (OCTPAT) 3aKOBKOI Ha MONOTAX. -

-~ OTARYATETSHON YEPTON TIPONECCca BOJIOYSHUS ABIIETCS
€70 YHHBEpCAILHOCTD (POCEOTA U OBICTPOTA 3aMOHBI MH:
CTPYMEHTA), 4TO ZEHACT €r0 OYeHb PACTIDOCTPAHEHHBIM.

.. Ipeccoganie. TIpeccoBaHMEM HAIBIBAIOT [POLIECC BHNAB-
.ﬁmaﬁm (3KCTPY3UM) HAXOKAHISTOCSH B OJIOCTH KOHTENHE-
pa MeTaIla yepe3. BHXOMHOE OTBEPCTHE — OYKO MATPUIIHL,
MeTonom ropsuero TipeccobaHys B HACTOdIIee. BpeMs U3~
FOTABIHBAIOT-EPE3IBLIUAIHO MIMPOKMI COPTAMEHT M3NEIVIL;
HpYTKH; TPyGHI, caMsle pasHooGpasHEIe NPOGITE CIOXKHO:
10 ceyerus. TIpeccopanue Jale NPUMEHSIOT 1% 00pabor-
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HEl GHIBAOT PCBEPCHBHEIMY (BO3MOXHOCTD W3MEHCHMS Ha-
DpaBICHYS TPOKATKN) W HEPCBEPCHABHBIMM. |-
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(Marpimita, hwThepa) HSTOTARTMBAIOTCS U3 3aKAISHHOM CTa-
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TEIUIO OTBOMIST ¢ TIOMOIIBIO IMYJIbCHI I o6nyBa BO3KY-
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TAIT 06NANACT HENOCTATOMHOMH MAACTHIHOCTBIO HDH KOM-
HaTHOI TEMIEPAType. MIN BHICOKWM COIPOTHBICHUEM
nedopManuy; BOAOYEHNTE OCYIMECTRILHOT C AOTONTHUTEN-
HEIM HOOOTPEBOM: ) )

JUns BBEICHYIA 3aTOTOBKIL B BOMOYMNBHEINA MHCTDYMEHT
T 06ecHeYe s HAUATBHOTO 3aXBaTa TIEPEAHMN KOHEIL
W3O yToHIaoT (OCTPAT) 3aKOBKOI Ha MONOTAX. -
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€70 YHHBEpCAILHOCTD (POCEOTA U OBICTPOTA 3aMOHBI MH:
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pa MeTaIla yepe3. BHXOMHOE OTBEPCTHE — OYKO MATPUIIHL,
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FOTABIHBAIOT-EPE3IBLIUAIHO MIMPOKMI COPTAMEHT M3NEIVIL;
HpYTKH; TPyGHI, caMsle pasHooGpasHEIe NPOGITE CIOXKHO:
10 ceyerus. TIpeccopanue Jale NPUMEHSIOT 1% 00pabor-
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- K¥I HBeTHBIX - METaIOB ¥ peke craeli. Yicnonsayerca npec-
CoBaHue W A U3TOTOBICHAS M3REIIH. U3 TYTOILUIABKHX

' METaNyOR ¥ CINIABOE Ha MX OCHOBE. o
‘MeToaoM TIpecCOBaHNA H3TOTABNMBACTCS 09eHp INpO-
KU COPTaMEHT CHIOMHARX 1. IOAHX nipoduiei, Tpy6 ¥
HaHenc, B TOM YHucae OpeOPEHHBIX. Hpamecm Jio0oH

113 BYKOB HPOHITBHOTG HPOKATA MOXKET OBITH H3IOTOBJICH
TIPECCOBAHEEM. Tipoltece yHUBEpCaAeH TIPH HEPCROE € pas-

Mepa Ha pasMep U OIHOTO Tura npoduia Ha Apyroi. Cue-
Ha WHCTpYMeHTa He TpeGyeT Bonbminx 3aTpat BpEMEHN.
CyifieCTByIOT iBa MeTONa TIPecCOBAHIA: TpsiMol 1 06~
-paTHbil. TIpu HpsiMoM METAIIT BEIABINBACTCA B HANDaBIie-
HHH ABVOKEHNS IyaHCOHA {IIpECcC-0cTaTok:- 18--20%). Hpw
OBpPATHOM MeTAIN JABIKETCS W3 KOHTEWHEDE HapCTpewy
- HBYOKRCHIO. HyaHCOHa (npeec-ocraTOK 5--6%). Tipn npsi-
MOM TIPECCOBAHUM Ka¥cCTBO HOBEPXHOCTH BEIIE, 3210 00-
paTHbIE METON TPeOYT MCHBIIYEC YCHITHAS,

I/IHCTPYMGHT HIBL HPCCCOBEHHH COCTOUT: U3 KOHTeY[HC— .

pa, Marpuist, ydHCOHa (IITeMIIeHs ), ULIB WLTOfEpXKA+
] TERA (IIpy TIPECCOBAHI TIONHIX TIpodmacit & TpyO).
"+ B HeKOTOPEIX CAYHASX BPHMEHSIOTCA TAKWE METOAB
TipeccoBarvist, KaK fipeccoBaHyie ¢ HONOTPEBOM MHCTPYMEH-
Ta, BAKYYMHOE, ¢ IDOTUBOMIABIICHUEM, TIPHAATASMEIM K A3~
JIeII0 Ha BRIXOHNE U3 MATPULBL &= :
Céo600nan koeka. Tlpotiecc cBOGONHOIO TeYCHIL MCTAIL -
Jia TOX JeiCTBYieM TiePHORMYCCKIX, YAapoBR Wil Clatimge-
CKUX BO3HEHCTBYIL WHCTPYMEHTA HABHIBAETCSA CBOGOMHOMK
KoBkoif, CBOGONHAs KOBKa PasielsieTca Ha PYIHYI0 U Ma-
LOAHHYIO. PydHas KOBKa KaK npeBHeﬁnmﬁ <1ocob 06padoT-
Kil MeTa/LIa TaBICHIEM COXPaHunach B HACTOANCE BPEMA B
MEIKHX PEMOHTHEIX MacTeperux. ‘Crobomaasd MantiHHas
KOBKa OCYILECTRIIAETCS Ha MOJIOTAX ¥ Tipeccax. KoBke Tof-
BEpratoT Yaine Jurol MeTaim: TIpn KOBKe JIHIOT0 MeTAIA
fponece Pa3EPOBNEHUS JHITOR (HEHIPUTHON) CIDYKTYpHI 1
TIOSBIICHIS BOJIOKHUCTOCTH B LICNOM aHATIOTMMeH HPOKaT-
ke, CBoGoamo KOBKOH MOXKHO B3rOTABIMBAThH 338rOTOBKU

138 s /
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npalcmqecm 13 BCEX MAPOK W BRIOB ACDOpMIADYEMBIX KOH-
CTPYKIIMOHHBLX METAIOB M CTHIABOB; :

MeTomoM CBOBORHO KOBKH TIORYJAIoT KDYTHBIE TIOKOB-
KU B OCHOBHOM IIPOCTOTO CEYEHMS: KPYT, KBaJpaT, MHOIO-
IpaHHuK, BPAMOYTONBHHK. Moxio nonyaaTh 3aIbTOBKM
BAJIOB.

O65ras TeXHONOTHIeCKas CXEMA KOBKYE: HArpéB 3aro-
TOBKY (CIHMTKa), OeieTHpoBKa (HipeBpaliieHiue KOHMICCKO-
FO CIMTKA B INIMHEPHIECKYIO 3aTOTOBKY), IPOTIKKA, HO-

_BOIPEB ¥ MOCHEAYIOIAS KOBKa B pasmMep, paspyoka Ha
" MCDHBIC JUTMHEE, OXIAXNCHAC B TePMO0GPaGoTRa, 0CMOTD,

06Mep, 3aTHCTKA FCEKTOR, OTPE3KA oﬁpasuo:s Ha MEeXaHu~
YeCcKue HCHBITAHIA, €Haga.’

HImamnoexa. HITaNmonxa 310 cnocoﬁ HSTOTOBCHMsSE
U3Resi HABNEHNEM ¢ IOMOIIbIO CHEHUANLHOT0 HHCTDY-
MeHTa (ITAMIIOB), paboyast IONOCT KOTOPHIX OfIpeie/sIeT
Koadmrypamﬂo KOHETHO mTaMoBkn (u3aemms). Hltav=
TIOBAHHEIE 3aFOTOBKII 3HATATE/IEHO HPUONPEKESHH 1o dop-
Me ¥ pasMepaM K rotoroil seramm. TTponeccht NITaMAOBKY
TIOAPA3RC/ISTOT HA JBa BAAa: OGHEMHAsH W JTUCTOBAsL IHTaM~

noeka. TIpy 06BeMHO0l HITAMHOBKE ACTIONB3YIOT COPTOBYIO- |

A8 Hpod)mtbﬂyzo 3ATOTOBKY, ApY JUCTOBOH HITAMITOBKE

3aroTOBKO¥ SBISIeTCA MeTalUl B BHAC JICTA.

MeronaMu OGEEMHO IHTAMITOBKY H3FOTABARBAIOT 3aT0~
TOBKH. CIIOXHOH KOHGUIYpauwy (IECTEPHH, KOACHYATHE
BaJlbl, KPOHINTCIHEI, PHIYAFH ¥ APYIvie JeTa JJist MAIIW-
nHoctpoenyst). JTucToBol IITAMIIOBKOW HONY9Ai0T pasind-
HbIe KOPHYCHBIE N3eHs (meTalz OGHINBKY 7 Kopriyca ner—
KOBBIX B TPY30BHIX aBTOMOGHIEH U Ap.).

- DNetany MOXHO DITAMIIOBATE B FOPSYEM H XOJIO;IHOM co-
CTORHMAX HA PA3THIHEIX TUIAX KY3HEIHO-NPECCOBOTo 060=
pyzosanud. Xonofxas MTAMIIOBKA 0GecIIeunBacT Horee

_BHICOKOC KAUYeCTBO HOBEPXHOCTH Y TOYHOCTD; HO Tpeﬁye'r
60j1ee MOIIHOTO 0BOPYIOBIHNS. Mexamecrme CBOHICTBA
" EITAMITOBOK TIPEBOCXOMST AHATOIMYHEE NOKA3ATENN KOBa-

HBIX JJ.ETBJIEI/I, FaKKaK B Iﬂ'_l"aMHOBKQ neme CO33aTh YCAOBHA,
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ofecreunBaolIye PABHOMEPHOCTD CTPYKTYPHI U Hanpas-
TeHHOCTS BONOKHA. ITlTaMmbl GHIBAIOT ONHO~ M MHOTOPYYb-
- eBBIMH [UTS W3TOTOBJIEHUS IMITAMIIOBKM B HECKOJIBKO Tlepe-
XOJOB. .
CyHOCTS 1poliecca copauell 0668MHOM WMAMNOGKHU 3K=
JIIoYaeTcs B TOM, 9TO Harperast 10 ONTHMAafibHOM TeMiepa-

TYPH 3aTOTOBKA IICMEHIACTCA B ITONIOCTH OIHOM 13 TTOJIOBUH

IITaMAa, TJie OHa TIpK BO3HEHCTBAN BTOPOH MOMOBUHEI DY~
obperaet 3anannyio dopumy. [ltaMIOBKA B OTKPHITEIX
LITAMIIAX CBsi3aHa ¢ 06pasoBanyeM 067104 (3ayceHna). Pac-
CUMTEHIBAS pasMEp 3ar0TOBKH, ero HY>KHO YBEANIUTH OTHO-
CUTEIBHO 00BEeMa IOTOBOH INTAMITOBKY Ha BeIMYUHY 007104,
O06n10ii 00IerdaeT 3aMOAHEHAE UITaMIIa METAIOM ¥ HO3BO-
JIEeT UCHONE308aTh IPY IHTAMIOBKE ONUHAKOBEIX AETATSH
3aTOTOBKH, HECKOJBKO OTIUYAIOIIHECS 10 00BEMY.
TexHomorryeckas CXeMa IpoIecca COCTOUT U3 CIEAYIo-

HIpX OHePaLMif: pa3peska NPYTKOB, HATPEB 34T0TOBKY, He-

-~ peHoC B MOJIOCTH INTaMIIa, ITAMITOBKA, 06pe3Ka 3ayCeHHa

" (06mos1), TepMIIeckas 06paboTKa, OCMOTD, PEMOHT IeeK-
TOB, npueMKa. LIS Topsyeil ITaMIOBKY ITAMIIB] H3TOTaB~

‘ IMBAIOTCH U3 HHCTPYMEHTANBHEIX YIJIEPONYUCTHIX ¥ IETUPO-
BaHHBIX cTaneil: V8, Y10, 3XB8, 7X3, 5XI'C u np.

" X01001yro 06semMHYI0 WIMAMNO6KY OCYIIECTBIAIOT B TEX XKE
IITAMITAX, KOTOPBIE TPUMEHSIOTCA UL Topstaeii o6paboTKiL.
OCHOBHO® TIPEMMYLISCTBO XOJNOIHOM IITAMIIOBKHM COCTQUT B
BOBMOXHOCTH AehOpMIPOBAHTS 3aTOTOBOK. MAJIOH TORIIH-
HBE(TI0T0CR) ¥ IIONEPEYHOTO CeaeHUs (TIPYTOK, NPOBONOKA).
DTOT METON, HO3BOMACT NONYYaTh IOKOBKY C TOHKUMHU ¢e4e=
HEAMHY, YI0 B HATPETOM COCTOSHUM HETOCTYEKUMO BBUIY MX
BHICTPOTO OXNAKACHIEL. B XOJIOMHOM COCTOSMIY Yalle INTam-
TYJOT BETHbIE MeTaLIbI, HUBKOYIIEPOUCTHIE CTAI, JETH~
POBAHHHE ¥ KopposuoHHocToikue ctamy Tvma X18HIT. -

Jiucmoean wimamnoera IBJSICTCS OHUM U3 IIPOIPECCHB-
HBIX MeTONoB (hopMO0GPa3OBaHIsT Ha TIPECCaX IpU: TOMO=

LIy IETAMIIOB ¥ IFMPOKO NPUMEHACTCS BO BEEX OTPACAX

MANIFHOCTPOCHISI ¥ METAIIO00pabaTHIBAIOIIE I POMBIILI*
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neHHocTH. JIMCTOBOj IMTAMITOBKOMH HU3TOTaBAMBAIOT U3He-
JISL IJIT aBTOMOOWMIIEH, TPAKTOPOB, CAMONETOB, CEILCKOX0-

-3ACTBEHHEIX MallTMH ¥ APYFHX. B 3aBICHMOCTH OT TOMIH~

HHl JIMCT2-3arOTOBKH -IITAMIOBKY MOXHO YCIOBHO
Pa3lenuTh Ha TOHKOJUCTOBYIO (TOJIIMHA JMcTta 104 MM) 1
TOJICTONUCTOBYO (TONIKHa Gonee 4 Mu). B mucromrammo-
BOYHOM TIPOU3BOJICTEE LIMPOKO NPUMEHSIOTCS YePHEIEe Me~
Tamnsl (YITePORUCTHE CTAlH OOHIKHOBEHHOTO KayccTBa,
KAYECTBEHHBIE M KOHCTPYKIIOHHBIE; IETMPOBAHHBIE KOH~
CTPYKIIMOHHbIE CTANY ‘1 BEICOKOJICTHPOBAHHEIE, KOPPO3W-.
OHHOCTOMKME, KAPOCTOIKIIE M KAPOIIPOTHEIE -CIUIABHL), .
IBETHBIEC ‘METAILTBL M CIHIABH (MeIh, HUKETb, ATIOMUHAHT,
MArHuil, THTaH ¥ CIUIaBhl Ha ¥X OCHOBE). B mMCTOBOM IiTaM-
TIOBKE VICTIONB3YIOT TAKKE GMMETALIMYECKI 1 MHorocnon-

. HBHA JUCT. -, B

Orneparyu TUCTOBOI IFTAMIIOBKH MoryT GHITE pa36n'rbl
Ha CIHeAyIOHNE OCHOBHEIE TPYITH: PasbeAMHUTENBHEIE,
HOpMONIMEHSTIONIE, KOMOHHMPOBAHHEIE, HITAMIIOBOUHEIE,
K passedunumensrbim (Pa3ieuTeNbHBIM) OTIEPaLIsiM, CBA~
3AHHBIM C OTHENCHMEM OfIHO} YaCTH MaTepHaa oT IpYroi
110 3aMKHYTOMY UM HE3aMKHYTOMY KOHTYPY, CHELyeT. OT-
HECTU OTPE3KY; BHIPYOKY (BBIPE3KY), HpOOHBKY OTBEPCTUH,
HazpesKy, 06pesky U 3auncTky. K dopmousmensiowun one-
palIM HPEBpalmIcHNs IIOCKOU 3aroTOBKH B TIPOCTPaH-
CTBEHHYIO JeTanb TpeGyemoit HopMbI OTHOCST: TUOKY, BBI-
TAXKY, MPaBKY, peabedHYIO MTaMIOBKY, OTOOPTOBKY,
dopmoBKy, pasaady 1 o6xuM. K NpeccosouHbIM OTIEPALIASIM,
CBI3AHHEIM C M3MeHEHMEM TONILMHLL 3aTOTOBKHY, TIPUHAT~
JIEXAT: YEKAHKA, PasMeTKa (KepHeHue), Kieiimerye (Map-
KAPOBKA), XOJIOAHOE BhAaBnuBaHue. Kombunuposannas
WIMAMNOEKA — JTO COBMEIEHYES HECKONBKUX TEXHONOTH-
YeCKUX Onepanif, HampuMep, OTPE3Ku ¥ THGKY, BHIPYOKH
W BOITsDKKU.  lImaninec6opoursie onepatiy NpeaHasHava-~
10TCA Ul COSAMHERU TeTanelt B onuH yzen. K HuM oTHO-

. CHTCH. 3aIpeCCOBKA, 3aKaTKa, XOJIORHA TIH I op;maﬂ rma—

cTIYeCKas csapKa M Jp.
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