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MOJYUYEHHUE 3ATOTOBOK JETAJIEA MAIIIMH.
IHosry4yeHue JINTHIX 3ar0TOBOK

JIuTeiiHble CIVIaBbI M MX NPUMEHeHue. JINTEHbIE CIIaBbl OIY4aroT CIJIaB-
JICHUEM JIBYX WJIM HECKOJbKHX METAJNIOB U HEMETAUIOB. Takue cIijiaBbl TOJHKHBI 00-
JaaTh XOPOUIEH 3JEKTPO- U TEIIONPOBOJHOCTHIO, MOBBIILIEHHON MJIACTUYHOCTHIO U
ap. IIpaktuueckoe 3HaueHHE JIMTEHHBIX CIUIABOB OMPENEISIET TO, YTO OHU IO HEKOTO-
pbIM CBOMCTBaM (IIPOYHOCTH, TBEPJAOCTH, CIIOCOOHOCTU BOCIPOU3BOAUTH OUYEPTaAHUS
JUTEUHBIX (HOpM, 00padaTHIBAEMOCTH PEXYILUM MHCTPYMEHTOM U Jp.) MPEBOCXOIAT
YUCThIE METAJLIBI.

Jlist mpousBoacTBa (PACOHHBIX OTJIMBOK NMPUMEHSIOT CEpbI€, BHICOKOIIPOUYHBIE,
KOBKHE U JIPYTH€ YYTyHbI, YTJIEPOJUCTHIE U JIETUPOBAHHBIE CTAIM, CILJIABbl aJlOMU-
HUS, MarHusi, M€, TATaHa 1 JIp.

Cepprit uyryH (coctaB B %: 2,8—3,5 C; 1,8—2,5 Si; 0,5— 0,8Mn; 1o 0,6 P u g0 0,12
S) uMeer 10CTaTOuHO BBHICOKYIO MPOYHOCTH, BHICOKYIO IUKIMYECKYIO BI3KOCTb, JIETKO
obpabarbiBaeM u jaemieB. Hegocrarkom ceporo yyryHa sIBISE€TCS HU3Kas yaapHas
BSI3KOCTh M XpyHKOCTh. B mapkax ceporo uyryna (CY 15-32, CH 18-36, CY 21-40 u
ap.) 6ykBsl CH noka3pIBaroT NPUHAIEKHOCTh JAHHOIO MaTepuasa K CepbIM YyryHaM,
nepBbie JBe LM(pbl — MUHUMAIbHOE 3HAUECHME Ipejielia MPOYHOCTU YyryHa Ha pac-
TspkeHne, gaH/MM, BTOpbIe — MUHHMATBHOE 3HAYCHHE IPe/IeNa IPOYHOCTH UyryHa
Ha u3ru6, gaH/mv’. U3 Ceporo 4yryHa M3roTOBJISIIOT CTAaHUHBI CTaHKOB, KOpIlyca U
KPBILIKH PETYKTOPOB, IIKKUBBI U JPYrHe OTIMBKHU. BHICOKOMPOUHBINA 4yryH (COCTaB B
%: 3,2—3,6 C; 1,6—2,9 Si; 0,4—0,9 Mn; ue 6osee 0,15 P; ne 6onee 0,02 S; He Me-
Hee 0,04 Mg) obGnanaer BbICOKOW MPOYHOCTHIO, MIIACTUYHOCTBIO, XOPOIIO 00pabaTk-
BaeTcsa. B Mapkax BbpICOKOnmpoyHOro uyryna OykBbl BY mokaspBaloT mpHHAIIEK-
HOCTb JIJaHHOTO Marepuaja K BICOKOIPOYHBIM YyTr'yHaM, ME€pBbIE JIBE HUPPHl — MHU-
HUMATBHOE 3HAYCHHE Mpeiela MPOYHOCTH Ha pacTskeHue, maH/mMm®, a Bropas —
MUHUMaJIbHOE OTHOCUTENbHOE YIUIMHEHUE, %. V3 BBHICOKOMPOYHOro YyryHa moJiyda-
I0T OTBETCTBEHHBIE TSKEIOHATPYKEHHbIE J€Talli: KOJeHYarThle Balibl, OapabaHbl
IIAXTHBIX BarOHETOK, IIATYHBI U JIP.

KoBkuii uyryn (cocra B %: 2,4—2,8 C; 0,8—1,4 Si; menee 1 Mn; "e menee 0,2 P;
He MeHee 0,1 S) Mo mMpoYHOCTH MPEBOCXOAUT CEPhIE UYT'YHBI U UMEET BBICOKYIO TIjia-
cTU4HOCTh. KOBKMI 4yryH MapKUpyIOT Tak *e, KaKk ¥ BbICOKONPOYHbIA yyryH. Kos-
KU YYr'yH HCHOJNB3YIOT JJIs MPOU3BOACTBA KOPIYCOB MHEBMAaTHYECKOIO HHCTPY-
MEHTA, CTYNHIL], KPOHIUTEHHOB, 3BE€HBEB LENEU U APYTUX JACTAIICH.
Yraepoaucteie cranu (cocras B %: 0,12—0,6 C; 0,2—0,5 Si; 0,5—0,8 Mn; 10 0,05 P
u 10 0,05 S) umerot 6osiee BHICOKME MEXaHUUYECKHE CBOMCTBA, YEM CEPhIM M KOBKUM
yyryHbl. CTpyKTypa JUTOW CTald COCTOUT U3 mepiauta u ¢eppurta. Yem Oosblie B
HEW MepiauTa, TEM BBIIE MPOYHOCTh U HUXKE BI3KOCTh. YTJIEPOAUCTBIE CTAIM MPH-
MEHSIOT JJIs1 U3TOTOBJICHUS PA3IMYHbIX IMJIMH]IPOB, CTAHUH MPOKATHBIX CTAHOB, 3y0-
YaTbIX KOJIEC U IPYTUX U3JIETHUI.

JlerupoBaHHBIE CTAIM OTIUYAIOTCSA OT YIJIEPOAMCTBIX COCTAaBOM JIETUPYIOIIUX, T. €.
JOTIOJHUTENBHO JOOABICHHBIX 3JIEMEHTOB (XpOM, HHUKEb, MOJUOAECH, TUTAH U Jp.)
WM TIOBBIIICHHBIM COACP)KaHHUEM MapraHia M KpemMHud. Jlerupyromme 31eMeHThI
NPUAAIOT CTAIM BBICOKYIO KOPPO3HOHHYIO CTOMKOCTB, YKapOIPOYHOCTh U JPYyrue
crielMalibHble cBOMcTBA. W3 JIerMpoBaHHBIX CTallel MOMYy4aloT TYpOMHHBIE JIOMATKHU,
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KOJUIEKTOPBI BBIXJIOIHBIX CUCTEM, PA3IMYHYIO apMarypy U Mpouue MofgoOHbIe JeTa-
.

AJIOMUHUEBBIE CIUIaBbl 00J11aI0T MAJION MJIOTHOCTBIO, BBICOKOW MPOYHOCTHIO U IJIa-
CTMYHOCTBIO, UX Jerko obpabarbiBaTh. Hambosnee pacnpocTpaHeHsbl CIIJIaBbl allOMU-
HUS C KPEeMHHEM (CHJIIYMHHBI), KOTOPbIE O0JaJal0T MOBBIIMIEHHOW KOPPO3MOHHOM
CTOMKOCTBIO, XOpOLIEH CBApUBAEMOCTBIO W JIPYTMMH CBOMCTBaMHU. AJTIOMHHUEBBIC
CILIaBbl MIPUMEHSIOT MPU MPOU3BOJCTBE OJIOKOB LIMJIMHAPOB, KOPIYCOB MPUOOPOB U
UHCTPYMEHTOB U T. II.

Mennsbie cruiaBbl (OpOH3bI M JaTyHU) UMEIOT CPAaBHUTEIBHO BBHICOKME MEXaHUYECKUE
U aHTU(PUKIIMOHHBIE CBOMCTBA, BHICOKYIO KOPPO3MOHHYIO CTOMKOCTh, XOpoIleh 00-
pabaTbiBaeMOCThIO. J[J11 M3rOTOBJIEHUS OTJIMBOK NMPUMEHSIOT OJOBSIHHBIE U 0€30110-
BSIHHbIE OpOH3bl U JIaTYHU. be30J0BsSHHBIE OPOH3BI MCHOJB3YIOT KaK 3aMEHUTEIH
OJIOBSTHHBIX OpOH3.

[To MmexaHn4yecKkuM, KOPPO3UOHHBIM M aHTU(PUKLIMOHHBIM CBOWCTBAM 0€30J10BSIHHBIE
OpOH3bI IPEBOCXOAAT OJIOBSIHUCThIE. MeIHbIE CIIaBbl MPUMEHSIOT IPU MPOU3BOJICT-
BE€ apMarypbl, HOAIUITHUKOB, TPEOHBIX BUHTOB, 3y0OUaThIX KOJIEC U JIp.
AJIOMUHMEBbBIE, MarHUEBbIE U MEIHBIE CIIJIaBbl IIMPOKO MPUMEHSAIOT B HpUOOpPO-
CTPOCHUMU.

JIuTeliHble CBOMCTBA CIJIaBOB. He Bce cruiaBbl B OJIMHAKOBOW CTENEHU MPUTOIAHBI
JUISL U3rOTOBJIEHUS (DACOHHBIX OTJIMBOK. M3 OHUX CIIJIaBOB (CEpPOro YyryHa, CUIyMHU-
Ha) MOKHO JIETKO U3rOTOBUTH OTJIMBKY CJIOKHOM KOH(UTypaluu, a u3 Apyrux (Tura-
HOBBIX CIJIaBOB, JIETUPOBAHHBIX CTAJIEH U JIp.) MOJy4YE€HUE OTIIMBOK COMPSHKEHO C OIl-
peneneHHbIMA TpyIHOCTAMU. [loslyueHre KaueCTBEHHBIX OTJIMBOK 0€3 pakOBUH, Tpe-
IIMH U APYruX Je(EeKTOB 3aBUCUT OT JUTEUHBIX CBOMCTB CiiiaBoB. K OCHOBHBIM JH-
TEHHBIM CBOMCTBAM CIIJIABOB OTHOCST JKUJKOTEKY4YECTh, YCAAKY CIJIaBOB, CKIIOHHOCTb
K 00pa30BaHUIO TPEUIUH, Ia30MOIIOUIEHUE U JIMKBAIIUIO.

Kuokomexyuecms —CrocoOOHOCTh PACIJIaBJICHHOTO METallIa T€4Yb M0 KaHalaM JIH-
TEeHHON (POPMBI, 3aMONHSTH €€ MOJOCTH U YETKO BOCHPOU3BOJUTH KOHTYPHI OTIMBKH.
IIpy BBICOKOW KUIAKOTEKYYECTH JUTEUHBIE CILUIABBI 3aIlOJHAIOT BCE DJIEMEHTHI JIU-
TeHHON (POPMBIL, TPH HU3ZKOW — MOJIOCTh ()OPMBI 3aMOTHAETCS YACTUYHO, B Y3KHX Ce-
YeHHsIX 00pa3zyroTcsi HeAOMMBBI. KHUJIKOTEKY4eCTh CIUIaBOB OMPEIEISIOT IO CIelu-
allbHBIM TIpo0aM. 3a Mepy KUIKOTEKY4e€CTH TPUHUMAIOT JUIMHY 3all0JHEHHON criupa-
71 B IUTelHON popme.

KunkorekydyecTb CIIaBOB 3aBUCUT OT MHOTMX (DaKTOpOB; Hampumep, MOBBILIEHUE
TeMIIepaTyphl 3aJIMBKHU YBEJIMYMBAET JKUJIKOTEKYUECTh BCEX CILJIaBOB. UeM BhbIlIe Tel-
JIONPOBOJHOCTh Mareprana (GopMmbl, TeM ObICTpee OTBOAMUTCS TEIJIO OT 3aJIMTOr0 Me-
Tayia, TEM HUKE KUJIKOTeKydecTh. Hemerannmueckue BKIIOYEHUS CHHXKAIOT KU KO-
TEKY4ECTb CILJIaBOB.

B 3aBUCHMMOCTH OT JKHUJIKOTEKYYECTH CIIaBa BBIOMPAIOT MUHUMAIBbHYIO TOJIIIMHY
CTEHOK OTJIMBOK. Hampumep, nmpu HU3roTOBICHUN MEJIKHX OTIMBOK M3 CEPOro 4YyryHa
B MecyaHblXx (OpMax MUHHMMAaJbHAs TOJIIUHA CTEHOK cocTaBisieT 3—4 MM, a7
cpenHux —8—10 MM, a At KpynHbIX —12—15 MM; 111 CTanbHBIX OTJIMBOK —35—
7, 10—12, 15—20 MM COOTBETCTBEHHO.

Ycaoka — npouecc ymeHbIIeHUSI 00beMa OTJIMBKU NMPU OXJIAKICHUHU, HAaUMHAsI C He-
KOTOpPOM TeMIepaTypsl KUJKOT0 MeTajljla B JIUTEHHOU GopMe 0 TeMmmeparypbl OK-
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pyXxatolei cpenbl. Y caika IpoTeKaeT B KUJIKOM COCTOSIHUM, IPU 3aTBEPAECBAHUU B
IpoLecce KPUCTAUIM3alMU U B TBEPJOM COCTOSHUM. Paznuuaror nuHeiHyo U 00b-
EMHYIO YCaJKH, KOTOpPbIE OMpPEAEISIIOT B MpOLEHTaX. BenuunHa ycaaku CIjiaBoB 3a-
BHUCUT OT UX XMMHYECKOI'O COCTaBa, TEMIIEPATYPhI 3AJIMBKU, KOH(PUTypalli OTJIUBKU
u Jpyrux (aktopoB. HauMeHbIIYyI0 JTUHEHHYIO ycaaKy UMEIOT cepblii uyryH (0,9—
1,3%), anmomunueBble craBbl — culiyMuHbI (0,9—1,3%). Ctanu 1 HEKOTOpHhIE CIlia-
Bbl UMEIOT ycanky 1,8—2,5%. M3roToBnsTh OTIMBKM W3 CILUIABOB C ITOBBILICHHOU
YCaIKOW CII0)KHO, TaK KaKk B MAaCCUBHBIX YaCTSIX OTJIMBKU 00pa3ylOTCs ycaJO4HbIE pa-
KOBUHBI M yCaJOouHas MOPUCTOCTh. [ mpenynpexaeHuss oOpa3oBaHUsl yCagOYHbIX
PaKOBHUH MPENYCMATPUBAIOT YCTAHOBKY IMPUObLIEH — JTOMOJHUTENBHBIX PE3EPBYapOB
C pacIJjiaBJICHHBIM METAJJIOM JJIsl MUTaHUS OTJIMBOK B MPOLIECCE UX 3aTBEPJCBaHMUS.
HanpsokeHust B OTJIMBKAX BO3HUKAIOT BCIEICTBHE HEPABHOMEPHOTO MX OXJIAKIACHUS
Y MEXaHUYECKOT 0 TOPMOKeHUsI ycanku. OHM XapaKTepHbI ISl OTJIMBOK C Pa3IM4HON
TOJIIIMHON CTeHOK. [Ipu 3aTBepneBaHuM TemnepaTypa OTIMBKU B MAaCCUBHBIX YacTsX
BBIIIIE, YEM CHAPYKU MJIM B TOHKUX ceueHusX. [loaToMy ycasika B OTAENIBHBIX MECTax
10 BEJIMYMHE Pa3IMyHa, HO TaK KaK 4YacTH OJAHOW U TOM K€ OTIMBKHU HE MOTYT U3Me-
HATHb CBOM pasMepbl HE3aBUCHUMO APYr OT JApyra, TO B HEW BO3HHUKAIOT HaIpPSKEHHUS,
KOTOpbIE MOT'YT BBI3bIBaTh 00pa3oBaHuE TPEUIMH WM KopooOsenue. i npenynpex-
JeHus 00pa3oBaHus OONBIIKMX HAOPSHKEHUH W TPEIIMH HEO0OXOAUMO B KOHCTPYKLUH
JUTOU AETaIM MpeaycMaTpuBaTh PAaBHOMEPHYIO TOJIIMHY CTEHOK, MJIAaBHbIE MEPexo-
Il U YCTPAHATh 3JIEMEHTHI, 3aTPYAHSIONIME YCA/IKYy CIJIaBa, a TAK)KE HMCIIOIb30BaTh
auTeHbIe (POPMBI U CTEP>KHU MOBBIIIEHHON MOJATIMBOCTU. TpeIuHbl JOBOJBHO Yac-
TO 00pa3yloTCs B OTJIMBKAX M3 YIrJEPOJMCTBIX M JIETUPOBAHHBIX CTaled, CIIABOB
MarHusi ©* MHOTUX aJIFOMUHUEBBIX CI1JIABOB.
l'azonoenowjenue —crnocoOHOCTh JTUTEHHBIX CILUIABOB B PACILIaBIEHHOM COCTOSIHUU
pacTBOPATH BOAOPO/I, a30T, KUCIAOPO U Apyrue raspl. CTeneHb pacTBOPUMOCTH I'a30B
3aBUCHUT OT COCTOSIHMS CILJIaBa: C MOBBILIEHUEM TEMIIEpaTypbl TBEPAOro CIJIaBa OHA
YBEJIMYMBAETCS HE3HAYUTEIbHO, HECKOJIBKO BO3PACTACT MPHU IJIABJICHUU U PE3KO MO-
BBIIIIAETCA MpU MeperpeBe paciiasa. [Ipu 3aTBepreBaHUM U MOCIEAYIOIIEM OXJIaX-
J€HUU PaCTBOPUMOCTD F'a30B YMEHBIIIAETCS U B PE3YNbTATe UX BBIACJICHUS B OTIMBKE
MOT'YT 00pa3oBaThCs ra30Bble PaKOBUHBI M MOPBL. PACTBOPUMOCTh T'a30B 3aBUCUT OT
XMMHYECKOT0 COCTaBa CILIaBa, TEMIIEPATyphl 3aIMBKU, BA3KOCTH CIJIaBa U CBOMCTB
auTeiiHOM (opMbl. 111 yMEHBIIEHHS Ta30HACHIILEHHOCTH CIUIABOB MPUMEHSIOT TIJ1aB-
JIeHUE B BaKyyMe WU B CPeJie MHEPTHBIX Fa30B U APYrHe METOIbI.
Jlukéayus — HEOJHOPOAHOCTh XUMHUUYECKOI0 COCTABA B PA3IMYHBIX YACTSIX OTIMBKHU.
PaznuyaroT JMKBaUMKM 30HATBHYIO U JACHAPUTHYIO (BHYTPU3EPEHHYIO). 30HaIbHas
JIMKBALMS — ATO XMMHUYECKasi HEOJTHOPOAHOCTh B 00beME BCeil 3aTBep/eBILIEH JTUTON
netanu. JleHapuTHas JTUKBALUS — XUMUYECKas HEOJJHOPOJAHOCTD B IIpejiesiaX OJHOr0
3epHa (AeHapuTa) cruiaBa. JIMKBalMs 3aBUCUT OT XMMHYECKOTO COCTaBa CIJIaBa,
KOH(UTYpaluu OTJIMBKU, CKOPOCTU OXJIKICHUS U IPYTUX PaKTOPOB.

Crnoco0bl U3roTOBJICHUS OTJIMBOK
OCHOBHBIMH CITOCOOAMHU M3TOTOBJIEHUS OTJIMBOK SIBJISIETCS JIMThE B IecyaHbie Gop-
MBI, TIO BBITIJIABISIEMBIM MOJIESIM, B 000J104KOBBIE (DOPMBI, B KOKUJIb, MOJ] 1aBJICHU-
€M U LeHTpoOekKHOe. YKa3aHHBIMU CIIOCOOAMHU MOKHO U3TOTOBJISITH OTJIMBKU B pa3o-
Bble ()OpMBI (JIUTHE B MecyaHble (POPMBI, IO BBHIILJIABIIIEMBIM MOJEIISAM U B 000JI0YKO-
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Bble (JOpMBI) U B MeTANIMYECKHE (POPMBI (TUThE B KOKWJIIb, MO JaBJIICHHUEM U ICH-
TPOOEXKHOE).

M3roroBjieHue 0TJIMBOK B pa3oBbIX (popmax. CylIHOCTb cIOc00a JIUThSI B HecuaHvle
¢opmer 3aKmovaeTca B MONYYEHUHM OTJIMBOK M3 PACIUIABIEHHOIO MeTaslla, 3aTBep-
JEBILIET0 B (hopmMax, M3rOTOBJIEHHBIX U3 (DOPMOBOYHBIX CMECEH MYTEM YIUIOTHEHUS C
MCIOJIb30BaHMEM MOJEJILHOIO KoMmIuiekTa. [locne 3arBepaeBaHus 3aIMTOro MeTamia
U OXJIQXKACHUS OTJIMBKHU ITPOU3BOISIT €€ BBIOMBKY, OUUCTKY U 0OpPYOKY.

Jluteitnas dhopma (puc. 1, a) npencrapuser co00il cUCTEMY 3JIEMEHTOB, 00Pa3YIOIIUX
pabouyro MOJI0CTh, B KOTOPYIO 3aIMBAIOT paCIIaBICHHBIN MeTaul. Jlutelinas hopma
OOBIYHO COCTOUT U3 BepxHEH 2 u HkHeN | monydopM, KOTOpbIE U3TOTOBIISIIOT B JIU-
TEUHBIX OIMOKaX 7 — MPHUCIOCOOJCHUSX IJIsl yaepxaHus (POpMOBOUHOU CMECH.
BepxH1010 U HUKHIOIO MOITY(POPMBbI B3aUMHO OPUEHTHUPYIOT MPHU MOMOIIYA METaJUIU -
YECKUX IIThIpEN 4, KOTOPbIE BCTABIAIOT B OTBEPCTHUS MPHIIMBOB y OMNOK. /{151 0Opaso-
BaHUS MOJIOCTEH, OTBEPCTUN MIIM UHBIX CIOKHBIX KOHTYPOB B (DOpPMBI yCTaHaBJIMBa-
10T JIMTEUHBIE CTEPKHU 3, KOTOpbIE (PUKCUPYIOT IPH MOMOIIX BBICTYIIOB, BXOJSIINX B
COOTBETCTBYIOILIME BIAAWHBI B NOJI0cTH QopMmbl. [[1s moaBojga paciiaBIeHHOTo Me-
TaJlJIa B MOJIOCTh JUTEHHON QOpMBbL, oOecrieyeHUsl ee 3anoJHEHUs] U TUTaHUs OTJIUB-
KU TP 3aTBEPACBAHUU U3TOTOBJISIIOT JIMTHUKOBYIO CUCTEMY S u 6.

@DOpMOBOUYHBIE U CTEpPKHEBBIE CMECH HCIONb3YIOT JJISi M3TOTOBJIEHUS JMTEHHBIX
¢dopM. B kauecTBe MCXOIHBIX (POPMOBOUHBIX MaTEpUaJIOB HCIONb3YIOT (POPMOBOY-
HbI KBaplEBbII MECOK Pa3IMYHON 3€pHUCTOCTH, JUTEHHbIE (DOPMOBOUHBIE TJIMHBI U
BCIIOMOTaTeIbHbIE Marepuanbl (Ma3yT, rpaduT, TalbK, JPEBECHYIO MYKY H Jp.).
@®OpMOBOUYHBIE CMECU MPEJCTABISAIOT COO0M MHOTOKOMIIOHEHTHOE COYETaHWE Mare-
pHaoB, COOTBETCTBYIOILIEE YCIOBHSAM TEXHOJIOTMYECKOrO MPOIECCa M3rOTOBIEHUS
auTeHbIX QopM. VX moapa3faenstoT Ha cMeCH JJisl CTAJIbHBIX, YYT'YHHBIX U I[BETHBIX
CILJIaBOB.

A
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Puc. 8. dcxuzvl iumetinoii popmoi:
a — JIMTEHUHOU (POpMBI; O — MOJIENH;

st o6pa3oBaHusi paboyel MOJIOCTU JIUTEHHOW (OPMBI HCIOJB3YIOT MOJEIbHBIN
KOMIUIEKT — MPUCIOCOOJICHH S, BKIIOYAIOLINE JIUTEHHYIO MOJEIb, CTEP/KHEBBIE SIIIU-
K1 (OJIMH TUJIM HECKOJBbKO), MOJEIbHBIEC TJIUThI, MOJEIU JTUTHUKOBOM cHCTeMbl. JIu-
TelHasi MO/IeNIb — IPUCIIOCOOJIEHUE, MTPU MTOMOIIM KOTOPOro B JIMTEHHOU (hopme mo-
Jy4aroT OTHEYaToK, COOTBETCTBYIOLIMN KOH(MUTYpalluu U pasMepaMm OTJIMBKUA. Moje-
71 ObIBAIOT HEPA3bEMHBIE, PA3bEMHBIE U CIIEHATIbHBIE.

Kanasns! 1 3nemeHTsI 6 (cM. puc. 1, a), ciyxaniue Ui MOABOJA PACIJIaBIEHHOIO Me-
TaJlj1a, Ha3bIBAKOT JIMTHUKOBOM CHUCTEMOM, KOTOpas TAKXE IUTACT OTJIMBKU IIpU 3a-
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TBepaeBaHuU. OHA COCTOMT W3 JIMTHUKOBOM Yally JJIsI IPUEMKH PACILIABICHHOI O
MeTajljla ¥ oJa4u ero B opMy, CTOsiKa B BUE BEPTUKAIBHOIO UM HAKIOHHOTO Ka-
Haja JUId MOoJa4yu MeTajla U3 JIMTHUKOBOW Yalld HEMOCPEACTBEHHO B paboduyro Mo-
J0CTh (POPMBI UM K IPYTUM JIEMEHTaM CHUCTEMBbI, HUIAKOYJIOBUTENS A1 YACPKAHUS
HUIaKa U APYTUX HEMETAIIMYECKUX IIPUMECEN U IUTATENs, Yepe3 KOTOPBIN pacIliaB-
JICHHBI METal TOABOAUTCS B MOJOCTh JUTEWHOM (opMbl. [ BhIBO/IA ra30B, KOH-
TPOJIS 3amoJIHEHHs (JOPMBI PACIIABICHHBIM METAIJIOM M NMUTaHUS OTIUBKHU IpU €€
3aTBEPJEBAHUHU CIYKUT BBINOP 5, KOTOPBIN BHIIOJHAIOT B BEpXHEHN noaydopme.
CymHocTh crnoco0a JUThS MO 6bINAAGIAEMbIM MOOEAAM 3aAKIIOYACTCS B MpPoIEcce
MOJIyYEHHSI OTJIMBOK U3 PACIUJIaBICHHOrO MeTaia B (popmMax, KOTOpble HE TPeOYIOT
pazbema, Tak Kak pabouasi moJ0CTh 00pa3yeTcs B pe3yibTaTe yaaieHus (BHITCKAHMS)
JIETKOILJIABKOI'0 Marepuasia MOJAEIH IPU €€ NPeIBAPUTEIILHOM HarpeBaHuu. Belnas-
JsIEeMblE€ MOJIEJIM U3TOTOBJISIOT U3 MOJICNIbHBIX COCTAaBOB, COCTOSIIIMX U3 IBYX U OoJee
KOMIIOHEHTOB. [[JI1 U3rOTOBJICHUS MOZEJEH WMIHUPOKO HCHOIB3YIOT MOJEJIBHBIA CO-
CTaB, KOTOPBIA COAEPKUT NapaduH, CHHTETUUECKUN Lepe3uH, OypOyrojabHbId BOCK U
KYOOBBII OCTAaTOK. DTOT COCTaB XOPOILIO 3alOJHSET MOJIOCTh Ipecc-(hOpMbl, 1aeT YeT-
KUI U YUCTBIM OTIIEUaTOK. BhIMiaBisieMble MOJIEH U3TOTOBJISIIOT B Ipecc-hopmax,
COCTOSIIIMX M3 JIBYX M OoJiee yacTel ¢ BEPTUKAIBbHBIM UM TOPU30HTAILHBIM pa3be-
Mamu. JlJis u3BeUeHUs MoJiesiel U3 npecc-(hopM NPUMEHSIIOT CeHUaNbHbIE TOJKaTe-
JIN.

MonenbHbIl COCTaB B MacTOO0OPa3HOM COCTOSIHUM 3alPECCOBBIBAIOT B IpecC-(OpMBI
Ha aBTOMAaTHYECKUX YCTAHOBKAaX WM BpydHyro. Ilocie 3arBepaeBaHus MOAEIBHOIO
cocTaBa npecc-popma pacKpbIBa€TCsl U MOJIEJIb BBHITAIKUBAETCS B BaHHY C XOJOIHON
BOIOW. DOPMBI IO BBIIIABISAEMBIM MOJEJISIM HU3TOTOBJISIOT U3 CIIEHUAIBHOW OTrHE-
YIIOPDHOM CMECH, COCTOSIIEH U3 CBA3YIOLIEro, TMAPOJIA30BAHHOIO PAaCTBOpa ITUIICHU-
JIMKaTa, OTHEYIIOPHOI'O HAIIOJIHUTEN — IIBUICBUIHOIO KBapla U APYIrUX KOMIIOHEH-
TOB. DOPMBI MO BBIMIABISAEMBIM MOJAEISAM U3TOTOBIISIIOT MHOTOKPATHBIM IOTPYKEHU-
€M pa3oBOM MOJICJIM B OTHEYIOPHYIO CMECh C MOCIEAYIOIEH O0CHITKON U OTBEPXK/IE-
HUEM Ha Bo3ayxe. OOCBINKY OOBIYHO HAHOCAT B TPU-IISITH CIIOEB.

Monenu u3 GopM yaaisioT BBIJIABICHUEM IIPU HArPEeBE B rOpsiueid BOJIE UM MTAPOM.
[Tocne ynaneHusi MOJENBHOIO COCTaBa TOHKOCTEHHbIE JUTEHHbIE (GOopMBbl 3adopmo-
BBIBAIOT B OIIOKH, A 3aT€M IPOKAJTMBAIOT B II€YN B TEUEHHE 6—8 U IpU TemMIeparype
850—950 °C nns ymaneHus OCTaTKOB MOJEJIBHOIO COCTaBa, MPOAYKTOB HEIMOJHOIO
TUJPOJIN3a, CIIEKaHUs YaCTUYEK CBS3YIOLIErO ¢ YaCTUYKaMU OrHEYIIOPHOI'0 Marepua-
J1a, UCTIApEHUS BOABI U. T. 1.

3anuBKy (OpPM MO BBIIABISIEMBIM MOJEJISAM IMPOU3BOISAT B HAarpeTOM COCTOSIHUHU
Cpa3y K€ MOocCie MPOKaJIKKU. 3alMBKa MOXKET ObITh CBOOOJHOM, MO JEWCTBUEM IICH-
TPOOEXKHBIX CHUJI, B BakyyMe U T. 1. [locne 3arBepaeBanus pacniaBiIeHHOrO0 MeTasia
U OXJIOKJEHUS OTJIMBKH YAAISIOT U3 POpM MEXaHUUYECKUMU, a TAKKE XUMHUUYECKUMHU
METOJIaMH, OYMINAIOT, OOPYOarOT M, KaK MPaBHIIO, MOJBEPraloT TEPMUUYECKON oOpa-
0oTKe.

IIponiecc U3roToBICHUS 3arOTOBOK JIMTHEM 110 BBIILIABJIIEMBIM MOJECIISIM MEXaHU3HU-
pPOBaH M aBTOMAaTU3UPOBaH. JIuThe Mo BHIIUIABISIEMBIM MOJENSIM 00€CIIeYnBaET MOy~
YeHHE TOYHBIX U CJIOKHBIX OTJIMBOK M3 JIIOOBIX CIIJIABOB, COKPAIIAET 00bEM MEXaHH-
yecko 00pabOTKH, CO3[AeT ONaronpusATHBIE YCIOBHS ISl XOPOIIEro 3arloiIHEHUs
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JUTEHHBIX (OPM, YTO MO3BOJIAET MOIY4aTh OTIMBKU W3 CIUIABOB C HU3KUMH JIUTEH-
HbIMH CBOWMCTBaMHU. DTUM CIIOCOOOM MONy4aroT OoTMBKUA Maccor 0,02—15 kr ¢ or-
BEPCTUAMH JUaMETPoM 10 | MM u TonmmHoM creHok 10 0,5 mm. JIuTheM 1o BbIILIAB-
JSIEMBIM MOJEJISIM OTJIMBAIOT MHOTHE JAETAM M 3arOTOBKH ISl TPUOOPOCTPOUTEND-
HOM, aBUAllMOHHOW U IPYIUX OTpaciied NMPOMBILUIEHHOCTU. Bmecte ¢ TeM Hexpocrar-
KOM 3TOr0 croco0a sIBJISIETCSl CIOXKHOCTh U JJUTENbHOCTh MPOLIECCa U3MOTOBIEHUS
OTJMBOK, IPUMEHEHHUE CHEUATbHONU JOPOTrOCTOSIIIEH OCHACTKH.

CylIHOCTD JIUTHSI 8 000.7104K08bIe YOPMBL 3aKTHOYACTCS B IOTYYEHUN OTJIMBOK 3aIHB-
KOH pacnJjaBJI€HHOrO0 MeTailla B (POPMBbI, H3rOTOBJIEHHBIE 110 FOpPsiYeid MOJEIBHON OC-
HACTKE U3 CIELHATbHOM CMECH C TEPMOPEAKTHUBHBIMH CBS3YIOIIMMU MaTepuaiaMH.
DOpMOBOYHYIO CMECHh MPUTOTOBIISIIOT U3 MEIKO3EPHUCTOr0 KBapLEBOIo MecKa rnepe-
MEIIMBAaHUEM C TEPMOPEAKTUBHBIMHU CBA3YIOLUIMMHU MaTrepuajgamMH, B YacTHOCTH, C
nynbBepoakemmToM (cmona [1K 104).

[Tpu u3roroBaeHUU 000JIOYKOBBIX POPM MOAENIBHYIO IUIUTY U MOZEJb HarpeBaioT B
neun a0 200—250 °C u mynabBEpHU3aTOPOM HAHOCAT Pa3JICIIUTEIbHYIO CMa3Ky IS
o0sierdyeHus mocieyoIero cheMa 000J0YKH, 3aTeM IUIUTY 3aKPEIUISIIOT Ha OMPOKHU-
JbpIBatolieMcsi OyHkepe ¢ (OpMOBOYHOM CMEChIO M MOBOpauuBaroT ero Ha 180°.
@opMOBOYHAA CMECH HACBIITAETCS HA MOJICJIBHYIO TUIMTY U BhliepxkuBaerca 10—30 c.
Ot TemioThl MOJENBHON MIUTHl TEPMOPEAKTUBHAS CMOJIA B MOIPAHUYHOM CJIO€ pac-
MJIABJISIETCS, CKJIEMBAET TIECYMHKM U OTBEPJAEBAET C OOpa3oBaHUEM IE€CYAHO-
CMOJISTHOM OOOJIOUKM TONIIMHONW 5—15 MM B 3aBUCHUMOCTH OT BPEMEHH BBIICPKKHU.
MopenbHas mimTa ¢ 000JIOYKOM MpoKaduBaeTcs B meuu npu temmeparype 300—
350°C, mpu »TOM cMoja MEPeXoquT B TBEPJOE HeoOparumoe cocrosiHue. TBepaas
000JI04Ka CHUMAETCS C MOJIETN CHEUATbHBIMU BbITATKUBATEIISIMU.

Kpome 00057109K0BBIX (hOPM ITUM CIIOCOOOM H3TOTOBJISIOT O0OJIOYKOBBIE CTEPIKHH,
IIPU U3TOTOBJIEHUU KOTOPBIX UCIOIb3YIOT HarpeBacMble METAIIIIMYECKUE CTEPIKHEBBIC
aukd. [Ipu coopke Gpopm morypopmbl CKIEHBAIOT CHEUUATbHBIM KIJIEEM Ha Ipec-
cax, 4To 00ecCleyrnBaeT BbICOKYIO IPOYHOCTh LIBA.

B 00050uk0BBIX (pOpMax H3rOTOBJISIOT OTIMBKU Maccod 0,20—50 Kr ¥ TONMIIMHOM
CTEHOK 3—15 MM M3 BceX JUTEUHBIX CILIAaBOB JJI TPUOOPOB, aBTOMOOUIIEH, TPAKTO-
POB, METAI000padaThIBAIOIIMX CTAHKOB H JIp.

UzroroBiienue omaueok 6 memaniuveckux gpopmax. CymHoCTb crocoda aumosa 6
KOKUJIb 3aKJTI0YAETCA B MOJYYEHUU OTJIMBOK U3 PACIUIaBIEHHOIO MeTajljla B MeTall-
andeckux (popmax — KOKuJsax. POpMUPOBAHHME OTJIMBKUA MPOUCXOJUT B YCIOBUSX
MHTEHCUBHOI'O OTBOJIA TETJIOTHI OT PACIUIaBJIEHHOT0 METaJlla U OT 3aTBEpAeBatoLIei 1
OXJIAXKAAIOUIE CSl OTJIMBKUA K MACCUBHOMY METANIMYECKOMY KOKHUJTIO.

[losoctu B oTimBKax O(OPMIICHBI MECYAHBIMH WM METAUTMYECKUMHU CTEPKHSIMH.
MeTtanuyeckue CTepKHU yAANSIOT U3 OTJIMBKHU 10 U3BJICUEHUS €€ U3 KOKUJIS, TOCie
00pa3oBaHUsI MPOYHON KOPKU B OTJIMBKE.

OTIMBKY W3 MOJIOCTH KOKHUJIS M3BJICKAIOT BHITAJIKUBATEISIMU. 3aJaHHbBIA TENJIOBON
PEKUM JIMThS 00ECIeYMBaeT cucTeMa MoJorpeBa u oxynaxaeHus Kokuist. Kokumu us-
TOTOBJISIIOT M3 CEPOro U BBICOKOIMPOYHOTO YYT'YHOB, CTIN U aJIFOMUHUEBBIX CILIAaBOB
JUTHEM, MEXAaHUYECKOW 00pabOTKOM U IpyrMMHU CIIOCOOaMH.

TexHonornueckuit mpouecc W3roToBJIECHUS OTIMBOK B KOKHJIb BKJIFOUAET HArpeB KO-
kg 10 150—300 °C, naneceHue Ha paboOUYyr0 OBEPXHOCTh CJIOS TEIMJIOU30JIAIIHOH -
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HOro MOKpPbITUS TOMIUHON 0,3—0,8 MM, YCTaHOBKY CTEp)KHEM, COEIMHEHUE U CKpe-
MJICHWE YacTe KOKWIIS, 3aJJUBKY PacCIUIaBJICHHOTO MeTalia, BBIICPIKKY JJIsl 3aTBEp-
JIEBaHUs 3aJIUTOT0 MeTaia u (OPMUPOBAHUS OTJIMBKH, PACKPHITUE U BBIOUBKY OT-
JTUBKU. JIJ1s1 yMEHbIIIEHUS] CKOPOCTH 3aTBEPACBAHUS U OXJIAKJICHUS OTJIMBKH, a TaKKe
JUISL TIOBBILIECHUSI CTOMKOCTH KOKHUJIL Ha €ro pabodyro MOBEPXHOCTh HAHOCAT TEIJIO-
M30JISIMOHHBIC TTOKPBITHS, IPUTOTOBJICHHBIE U3 OTHEYIMOPHBIX MaTepUaNIOB (KBaplie-
BOI MYKH, TallbKa, rpauTa 1 JIp.) U CBA3YIOLIEro Marepuaia (AKUIKOTO CTEKIIA).

Bce omepanunu TEXHOJIOTMYECKOro Mpolecca MEXaHU3UPOBAHbl U aBTOMATU3MPOBa-
HBI.

JIuThe B KOKWJIb MO3BOJISIET MOIY4aTh pa3HOOOpPa3HbIE OTIUBKU C TOIIIMHONW CTEHOK
3—100 mm u maccoit ot 0,1 1o 500 kr. JInTbe B KOKWIJIb MPUMEHSIIOT IPU U3rOTOBJIE-
HUM KOPIYCOB MPUOOPOB, J€Taei NBUTATENIe BHYTPEHHETO CrOPaHUs U JPYTUX Je-
Tajeil U3 4yryHa, CTaJld U CIIJIaBOB IIBETHBIX METAJUIOB.

JIumbe noo oagnenuem SBISETCS NMPOIECCOM MOJYYEHHUS OTIMBOK B METAUTMYECKUX
dbopmax (mpecc-popMax) mpu KOTOPOM 3aJIMBKa PACILUIaBICHHOTO MeTallia B popMy U
dbopMHUpOBaHKE OTIUBKHU OCYILECTBIISIFOTCS MO ABJICHUEM B YCJIOBHUSIX UHTEHCUBHO-
ro OTBO/IA TEIJIOTHI OT 3aJIMTOr0 METa/lla U OT 3aTBEPAECBAIOIICH U OXJIaXKIaro Lencs
OTJIMBKU K MACCUBHOM METaLIMUECKOM mipecc-hopme.

[IpuMeHSIIOT MpPU U3TOTOBJICHUS! OTJIMBOK M3 MEIHBIX, ATIOMUHUEBBIX, MAarHUEBBIX K
LIMHKOBBIX CILUIABOB Maccoil 10 45 kr. J[aBneHue MmiyHXepa Ha pacIilIaBJICHHbIA Me-
Tamn cocrasysieT ot 50 xo 200 MITa.

JIuThe MoJ AaBICHUEM SIBIISIETCS BBICOKOMEXaHU3UPOBAHHBIM MpoOIleccoM. ABTOMA-
TU3UPYIOT 3QJIMBKY PACIUIaBIICHHOTO METalJla, OYUCTKY pabouuX MOBEPXHOCTEH
npecc-popMBbl, HaHECEHHUE CMa3Ku U T. . JIUThe 1o/ JaBJIeHUEeM MO3BOJIAET MOIydarh
OTJIMBKU, MAaKCUMAJIbHO MpUOJIKaromecs no Gpopme, Mmacce u pazMepaMm K TOTOBOU
JeTalnu, JaeT BO3MOXHOCTh M3TOTOBIATH CJIOKHBIE TOHKOCTEHHBIE OTJIMBKH C TOJI-
umHou creHku ot 0,8 mo 0,6 MM U oTBepcTUsIMUA auaMeTpoM 10 1 M. JluTeem mon
JABJICHUEM M3TOTOBJISIFOT KOpIyca MPHUOOPOB, AEKOPATUBHbBIC U3EMs, 1eTaTN JIBUTa-
TeJiel JIETKOBBIX aBTOMOOMEH u ap. HegocrarkoM 3Toro crnoco0a siBIsS€TCSl BBICOKAs
CTOMMOCTh TIpecc- (OpM, CIOKHOCTb MX M3TOTOBJICHUS, OTPAHUUYCHHBIM CPOK HX
CITYOBbI, ONTACHOCTb MOSIBJICHUS TPEIINH B OTJIMBKaX.

CylHOCTb yermpooercHo20 Tumapa 3aKI0YAETCS B MOTYYSCHUN OTJIIMBOK U3 PACIIaB-
JICHHOTO MeTajlla BO Bpamaronmxcs Gopmax. GopMupoBaHre OTIUBKU OCYIIECTBIIS-
€TCsl O] ACHUCTBUEM IIEHTPOOEKHBIX CUJI Ha CHEIUAIBHBIX MaIIMHAX C TOPU30HTAIIb-
HOU MJIM BEPTUKAIBHON OCSMHU BPALLECHUS.

Ha Mammnaax ¢ ropu3oHTaIbHOM OChIO BpalleHus (puc. 2, a) pacriijiaBleHHbIA METaJI
U3 KOBIIA / 3aJMBaIOT IO ClEHHATIbHOMY Kesno0y 2 Bo Bpamiaromiyrocs Gopmy 3 ¢
yactotou BpamieHust ot 200 1o 1400 o6/muu. Ilonanas Ha BHyTpeHHHE CTEHKU (Pop-
MBI, )KUJIKUI MeTalll 00pa3yeT MOyl HWIMHAPUYECKYIO OTIMBKY 4, KOTOPYIO TOCIIE
3aTBEep/ACBaHUs U3BJIeKalOT U3 ¢popmbl. Ha Takux mammHax mojayqaroT JAeTalld U 3aro-
TOBKH THUIIA TPYO, BTYJIOK, THJIb3.

Ha MammmHax ¢ BepTUKaIbHOM OChbIO BpalieHus (puc. 2, 6) paciuiaBJIeHHBIM METaII U3
KOBIIIA 3aJIUBAIOT BO Bpamjaromyrocs Gopmy 2 yacroroi BpamieHus ot 160 mo 500
0o0/mMuH. Pactekasch 1o 1Hy GpopMbl, METaUT YBJICKAETCS IIEHTPOOEIKHBIMU CHIIAMU U
MPUKUMACTCS K OOKOBOW ITUIIMHIPUYECKON CTEHKE, 00pa3ysi BOKPYT Hee KOJbIEBOU
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cioii 3. @opma BparaeTcs JI0 MOJHOro 3aTBEpACBaHKS METallIa, rmocie 4ero GopMmy
OCTAHAaBJIMBAIOT U U3 HEE U3BJICKAIOT OTJIUBKY.

a)
Puc. 2. Cxemwbr uzecomoéneHus OMIUBOK HA UYEHMPOOEHCHbIX MAUUHAX C OCHIO
epaujenus: @ — TOPU30HTAILHON; O — BEPTUKATBLHON
Ha takux MammHax MOJy4aroT OTJIMBKMA HEOONBIIOW BBICOTHL, MO OOJBIIOrO Aua-
MeTpa: KoJiblla, BEHI[bI 3y0uarsix koyiec u Jip. [Ipu Bpamenun Gopmbl BOKPYT BEPTH-
KaJIbHOM OCH BHYTPEHHSSI CBOOOJHASI MOBEPXHOCTh PACILIABJIEHHOIO METaia UMEET
dbopMy napabosionjia BpaleHusl, YTO MPUBOJUT K Pa3HOCTEHHOCTH OTJIMBKH IO BBICO-
T€. OTO CHUKACT BO3MOXKHOCTh IPUMEHEHHUS TakuxX MaiuH. [Ipu 1ienTpobexxHom -
Th€ MCKIIIOYAIOTCS 3aTparbl HA M3TOTOBJIEHUE CTEP)KHEH, YMEHBIIAETCSl pacxoj Me-
TaJlJIa Ha JUTHUKOBYIO CHCTEMY, YIIYYIIAETCS 3al0JIHAEMOCTh (POPM METAIIOM M TO-
BBIIIIAETCS TUIOTHOCTh OTJIMBOK 1O CPABHEHUIO C JIUTHEM B IIECUaHbIE () OPMBIL.

OBPABOTKA JABJEHUEM
OOpaboTKOl N1aBIEHHEM HAa3bIBAIOT MPOLECCHl MOTYYEHHUsI 3arOTOBOK WJIM JAeTanen
MalllMH METO/aMH IJIaCTUYECKOro nedopmupoBanus Marepuanon. JlepopmupoBanue
OCYUIECTBJISIFOT CUJIOBBIM BO3JIEHCTBHEM COOTBETCTBYIOIIETO MHCTPYMEHTA HA UCXO/I-
HYIO 3arOTOBKY M3 IJIACTUYHOro Marepuaia. B camoll uaee niactuyeckoro aepopmu-
POBaHUs, KOTOPasi COCTOUT B MPeoOpPa3OBaHUU 3arOTOBKU MPOCTON (OpMBI B €T
Oosee CIoKHOM (POPMBI TOr0 k€ 00beMa, 3AT0KEHO IKOHOMHOE HCIOJIb30BaHUE 00-
pabarbeiBaeMoro marepuaia. OOpaboOTKOH JaBlIeHHEM MOMY4YalOT HE TOJIbKO 33/1aHHYIO
dbopMy U pazMepsbl, HO U ONPEIEISAIOT TPeOyeMoe KaueCcTBO U3, HaIe)KHOCTh UX
paboThl. Beicokas mpor3BOAUTEIBLHOCT MPOLECCOB 00pabOTKH JaBjICHUEM, HU3KAS
ce0eCTOMMOCTh M BBICOKOE KAayeCTBO MPOAYKUIMU MPUBEIU K IIUPOKOMY MpPUMEHE-
HUIO 3TUX MPOTrPECCUBHBIX MPOIIECCOB.
Bupbl 00padoTku JaBJeHHEM H THIIBI IPHMEHEMOro 000pyA0BaHUS

B 3aBucumocTH OT Marepuaina 3aroToBKH, (JOPMBI U pa3MepoOB, THIA TPOU3BOJICTBA
NPUMEHSIOT CeyIoIre BUAbl 00pabOTKU JaBIEHUEM: MPOKATKy, BOJOYEHUE, Mpec-
COBaHUE, KOBKY, IITAMIIOBKY.
llpokamka — ne@opmMupoBaHuE METAJlIa BPAIIAIOIIMMHCS BAJIKAMH JIJTM U3MEHEHUS
(GbOopMBbI U pa3MEpOB IMOIMEPEUHOI0 CEUYEHMS] U YBEIMYEHUU JJIMHBI TPEIBAPUTEIHHO
HarpeThIX WIK XOJOIHBIX 3ar0TOBOK (puc. 3, 0).
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Banku ObIBarOT riaakue (U1 MPOKATKH JUCTOB U JIGHT) (pHC. 3, o) M KamOpoBaH-
HbIE, UMEIOIHNE Ha paboyell MOBEPXHOCTU BhIPE3bl (PydbH) B COOTBETCTBUU C TpeOye-
Mot Gopmoii (mpodusiem) mpokareiBaeMoro uzaenus (puc. 3, ). COBOKYITHOCTh JIBYX

o

Puc. 3. Cnocobvl nonyuenus 3a20mo6ok dasieHuem
pPYYbEB Mapbl BAJIKOB 00pa3yeT Kamuop.

[IpokaTky CIMTKOB MPOM3BOJAT HAa MOIIHBIX OOKMMHBIX CTaHaX — CIIIOMHrax H
omoMuHTax ¢ Baikamu auamerpom 800—1400 mm, a 6onee MEIKUX 3aroTOBOK — Ha
3aroToBOYHBIX cTaHax 2 (puc. 3, B). CopraMeHT npOoKaThIBAEMbIX MPOPUIIEH NenaT Ha
YeThIpe TPYNIIbL: JUCTOBOM MPOKAT, COPTOBOM MpOKaT, TPYObl U CHEeUHUAIbHbIE BUIbI
npokara. JIucrel TommuHoM 4—160 MM OTHOCAT K TOJICTBIM JINCTaM, a TOJIIHHOU
0,2—4 MM — K ToHKUM. JIucThl TonmHON MeHee 0,2 MM Ha3bBatOT (oibrou. Jluc-
Thl U3 XOJOAHOKATAHOH CTald UMEIOT OOJbIIYI0 TOYHOCTh MO TOJIIMHE U JIYYIIYIO
MOBEPXHOCTh, YEM TOYHOCTh M MOBEPXHOCTh JHUCTOB U3 ropsyekaraHoi. CoproBoi
NpOKar — MPOCTOM (B CEUEHHH KBAApaT, KPYr, NPSIMOYTOJIbHUK, IECTUTPAHHUK) U
CIIO)KHOM — (hacoHHOU (hOopMBbI (IBYTaBpOBbIE OaKU, MIBEJIEPHI, PEJIbCHI, YTOJIKHA U
T. 1.) (puc. 3, 3, u). Yem cioxuee mpoduiib TOTOBOrO MpoKara U 4eM OOoJbIle ero
pa3Mephl OTIUYAIOTCA OT NMPOo(UIIst U pa3MEPOB UCXOIHOM 3aroTOBKH, Te€M OOJbIIE
KamOpoB TpedyeTcs.

Bonouenue 3akmouaeTcs B IPOTATMBAHUM 3aroTOBKU ¢ ycusueM P (puc 3, 1) uepes
cyXaroleecss OTBEpCTHE B MHCTPYMEHTE, Ha3biBaeMOM Bosiokoi. Kondurypanus ot-
BepcTUs omnpezenser Gpopmy nonydyaeMoro npoduis. VMIcXoIHbIMU 3aroTOBKaMHU CITy-
JKaT TMpPOKAaTaHHbIE WJIM IPECCOBAHHBIE NMPYTKU U TpyObl. Bomouenwem monydaror
npoBoJioky auamerpom 0,002—10 mwm, dacoHHble TPOoDUIH; KATUOPYIOT TPYOHBI
auametpoM 0,3—200 MM u npyTku guametrpoM 3—150 mm. Bonouenue npousBoasaT
B XOJIOJJHOM COCTOSIHMH, YTO 00€CIEUYNBAET BHICOKYIO TOYHOCTh Pa3MEPOB U XOpoIliee
Ka4eCTBO MOBEPXHOCTH.

Ilpeccosanue — 510 BhIaBNUBanue ycuiauem Q 3arotoBku 1 (puc, 3, M) U3 KOHTEH-
Hepa 2 depe3 OTBEpCTHE B Marpuiie 3, COOTBETCTBYIOIIEE CEYEHHUIO BbIIABIMBAEMOIO
npo¢uis. cxonHol 3aroToBKOM sBIISIETCA CIMTOK I mpokar. IlpeccoBanuem mo-
JAy4aroT NPYyTKU auameTpoM 3 - 250 MM, TpyOsl quamerpom 20—400 MM co cTEHKOM



10
Jlexmusa Nel

TomuuHon 1,5—12 MM u apyrue npoduiiv, CIIONIHbIE U MOJIbIe, C MOCTOSIHHBIM W
NEPEMEHHBIM TONEPEYHBIM CEUEHUEM. TOUHOCTh U BO3MOXHAas CIIOXKHOCTb IOJIydae-
MBIX TIpoduiielt 6oJiblIe, YeM PH MPOKATKE.
Koeka — »1o nepopmupoBanue ycuiuem N HarpeToit 3arotoBku 1 (puc. 3, H) pabo-
YUMU MOBEPXHOCTSIMHU 2 YHUBEPCAJIBLHOIO UHCTpyMeHTa (0oiika) mpu cBOOOJHOM Te-
YEHUU MEeTaia B CTOPOHBI. MICXOAHBIMU 3arOTOBKaMU MOT'YT OBITh CIUTKH, OJIFOMBI,
coproBoii npokar. KoBko# nony4arot pasHooOpa3Hble o popMe U pazMepaM MOKOB-
k1 maccoi 10 300 T, KOTOpbIe CiIyXaT 3aroTOBKamMH JUisl MOCieayromen oopadboTku
pE3aHuEM.
IlImamnoexka — 310 00pabOTKa 3arOTOBOK U3 COPTOBOIO U JIMCTOBOIO IIpOKaTa JAaB-
JICHUEM C MTOMOILBIO CIIEHHATbHOTO MHCTPYMEHTA — LUTaMIIa.

XoJ10AHas IUTAMIIOBKA
Xonoonas wmamnoska — 3To0 PopMOOOpazOBaHKE JETaIeH B IITaMIIaX XOJOJIHOU
MJIACTUYECKON nedopMaliriell MeTalia 3aroOTOBKY MpU KOMHATHOU Temmeparype. Xo-
JOAHAs IITAMIIOBKA SIBJIAETCS OJHHUM U3 HauOoJiee MPOrpecCUBHBIX METOJIOB MOTyYe-
HUS KAYECTBEHHBIX 3arOTOBOK B MAalIMHOCTPOMUTENIbHOM, MPUOOPOCTPOUTEIHHOM,
AIIEKTPOTEXHUYECKON U JIPYruX OTpacisx MpomblluieHHOCcTH. OHa oOecreynBaer
JIOCTaTOYHO BBICOKYIO TOYHOCTh U MaJyIO0 IIEPOXOBATOCTh MOBEPXHOCTH 3ar0TOBOK
IpU MalbIX OTXOAAX MeTajla U HU3KOM TPYIOEMKOCTH M CeO0ECTOMMOCTH UX H3ro-
ToBJIeHUS. [IpOM3BOUTENHLHOCTh aBTOMATUYECKOM XOJIOAHON ITAMIIOBKH JIOCTUTAET
HECKOJIbKUX COTEH 3arOTOBOK B MUHYTY.
Jlist MaccoBoro M KpYMHOCEPUITHOrO MPOU3BOJACTBA LIENECOOOPA3HO NPUMEHATH
CJIOKHBIE U COBEpIUEHHBbIE MITaMMbl. JIJIsi ITaMIOBKM HEOONBIIOro yucia AeTaiel
(MenKocepruitHOE MPOU3BOACTBO) CIIOKHBIE U JAOPOrOCTOSAIIME IITAMIbl MPUMEHSThH
HEpaUMOHAIBHO. B Takux cinyyasx NpUMEHSIOT YIPOLIEHHbIE U ObICTPOIEPEH alaKu -
BAEMbI€ ILTAMIIBIL.

I'opsiuast 00beMHAas1 IITAMIIOBKA
lopsauas obvemnas wmamnogka — 3T0 (GopMooOpa3oBaHue naetaied (MOKOBOK)
NPUHYIUTENbHBIM TE€pepacnpeieicHHeM MeTalyla HarpeTol 3aroTOBKM B IITAMIIE.
OTO0 AemeBbIi U MPOU3BOAUTENBHBIN Mpolecc 00paboTKU, IMKUPOKO PACHPOCTPAHEH-
HBI B MalIMHOCTPOECHUH, IPUOOPOCTPOCHUHN U JPYTUX OTPACHAX MPOMBIIIIIEHHOCTH.
[Tpu ropsiuem neopMHpPOBaHMHU B IITaMIIaxX MOMIY4ar0T HauboJbliee npeodpa3oBaHue
(GOpMBI 3arOTOBOK C HAMMEHBIIMMHU 3aTparaMu sHepruu. OpHaKo MpU HarpeBe 3aro-
TOBOK I€peJ IITaMIIOBKOM Ha MX MOBEPXHOCTH oOpazyeTcs ciioil okanuHbl. Hanuuue
OKQJIMHBI CHM)KAET KaY€CTBO MOBEPXHOCTU U TOYHOCTh Pa3MepoOB MOKOBOK, UYTO MPH-
BOJAUT K HEOOXOAMMOCTH MOCHeAyroueil o0paboTKu MOKOBOK pe3aHueM. [ opsyeni-
TaMIIOBAaHHbIE MMOKOBKU OOBIYHO SIBJIAIOTCS 3arOTOBKAMU JUIsl MOJYYEHUS U3 HUX Jie-
Taneid 00paboTkoil pezanueMm. OTIMYUS YepTeka MOKOBKU OT YEpTeka JIETaIU Bbl-
3BaHbl KaK TEXHOJIOTMYECKMMH OCOOCHHOCTSIMU IITAMIIOBKH, TaK U OIpPaHUYEHHBIMU
BO3MOKHOCTSIMU MOJTY4EHUS TOYHOCTH Pa3MEPOB U KauecTBa nmoBepxHocTu. [IpoekTu-
pPOBaHKE TEXHOJIOIMYECKOT0 MPOIEcca HAUMHAIOT C pa3padOTKU YepTeKa MOKOBKH.
Yeprexk MOKOBKH pa3pabaThiBalOT HAa OCHOBAHMM uYepTeka roToBod aeTanu. Pabory
HAUYMHAIOT C BHIOOpA MOBEPXHOCTU pazbeMa mramnoB. [lItamMnbl uMeroT oauH Uiu ABa
pa3beMa JUisl TOMEUICHHS 3arOTOBKM M W3BJI€UEHUs MOKOBKU. OOBIYHO MOBEPXHOCTH
pa3zbeMa yCTaHABIMBAIOT B MJIOCKOCTH JBYX HauOONbIIKMX radapUTHBIX pa3MEPOB Je-



11
Jlexmusa Nel

TaJl, 4YTOOBI TIOJIOCTH IITaMIla UMENM HauMEHbIIylo rinyOuny. Ilonoxxenue moBepx-
HOCTU pazbeMa YCTaHaBJIMBAIOT TAKXKE MCXOJS U3 BO3MOMXKHOCTH KOHTPOJIS CABUTA
HITAMIIOB U TpeOyeMOro HapaBJIeHHs BOJIOKOH B ITOKOBKE (puc. 4).

Hanee (puc. 5), Ha TOBEPXHOCTH MOKOBOK, MOJUIEKAIUX 00pabOTKe pe3aHueM, Ha-
3HAYAIOT MPUITYCKU — yAalsieMble 00pabOoTKON pe3aHueM CIIOM MaTepuaia — B 3aBU-
CHUMOCTH OT IITaMIIOBOYHOTO 00OpYyIOBaHUs, TaOapUTHBIX Pa3MEPOB M MAacChl MOKO-
BOK. Kpome Toro, ycraHaBauBaroT JOMYCKH — JIOMYCTUMBbIC OTKJIOHEHUS Ha pa3Mephl
MIOKOBOK, KOTOPBIE HEOOXOIMMBI M3-32 BOBMOXKHOM X HE JI0 IITaMIIOBKH I10 BHICOTE,
CIBUTA INTAMIIOB, WX M3HOCA U T. A. llITaMrioBKoil HEe Bceraa MOXKHO MONYYUTh Tpe-
OyeMyr0 KOH(UTYpaIMio MOKOBKU. B Takux ciaydasx JOenaroT HamyCKu JIs yIpolle-
HUs (HOPMBI MOKOBKU. B mTammax ¢ ofHON TJIOCKOCTBIO pa3beMa HEelb3s MOIYUUTh
CKBO3HOE OTBEPCTHE B MOKOBKE, IIO3TOMY JENAal0T TOJIBKO HaMETKY OTBEPCTHUS C Ie-
PEMBIYKON IIMPUMOH S, KOTOPYIO TOTOM YA AJISIOT.

Cdbuz
- -~
T Parsem =

ke I

l\-‘— r__‘_'_‘,l

\ /

7

a)
Puc. 4. Buvibop nogepxmocmu pazvema wmamnog: a — OOJETYEeHHBIH KOHTPOIb

CIIBUTA IITAMIIOB; O — 3aTPyIHECHHBIA KOHTPOJIb CABUTA IITAMIIOB; 8 — yXY/IIICHHAS
paboTOCOCOOHOCTH ACTAIM Ha CPE3; 2 — YIydIIeHHas pad0TOCMOCOOHOCTh JeTalH
Ha Cpe3 B TUNIOCKOCTH

Puc 5. Ilpumep cocmaenenus uep-
medicu NOKOBKU:
a — JeTanb;, 0 — IOKOBKa

=

al
OtBepcrus quamerpoM MeHee 30 MM B ITOKOBKAax HE JENAIOT, UX MOJYy4arT CBEpJie-
HUEM.
[TaMroBoYHbIE YKIOHBI HA OOKOBBIX MOBEPXHOCTSIX IMOKOBOK OOJIETYalOT UX HU3BJIE-
YyeHue 13 mramnoB. [Ipy mramnoBke Ha MOJIOTax HAPYXHbIE YKIOHBI 5 -7°, a Ha npec-
cax ¢ BbITAIKUBaTensaMu 2-3°. BHyTpeHHHUE yKIOHBI Ha 2—3° 00oJIble HAPYKHBIX, TaK
KaK MpU OXJKJIECHUU MTOKOBKU €€ BHYTPEHHUE MOBEPXHOCTU MPUKUMAIOTCS K IITaM-
1y, @ HAPY>KHbIE OTXOJAT OT CTEHOK IITaMIla, YMEHbIIasi BO3MOXKHOCTh 3aCTPEBaHUs
MOKOBKH B IITaMIIE.
Pagunycel 3akpyrieHuil Ha MEpeceKarolMXcsi MOBEPXHOCTSAX MOKOBKA HEOOXOAMMBI
JUISL JTY4ILEro 3anodHEeHUs MOJIOCTU HITaMIla U MIPEeIOXPaHeHUs €€ OT MPEXIeBPEMEH-
HOTO M3HOCA U TMOJIOMOK, a TaKXe JJii MOJy4eHHUs KaueCTBEHHbIX MOKOBOK. Hapyxk-
HbIE PN yChl 3aKPYTJICHUN YCTaHABJIMBAIOT B npeaenax 1—6 MM, a BHyTpeHHHe 3-
4mMm. Pasmeppl CIPOEKTUPOBAHHOW IOKOBKM YBEIMYMBAOT Ha 1—2% 1ns ydera
TEMIIEpaTypHOU YCaAKHU U MOJIYYalOT YEPTEXK «ropsuyeil MOKOBKU» MO KOTOPOMY U3-
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TOTOBJISIIOT MOJIOCTh IITamna. ['opsauyro 0ObEMHYIO IITAMIIOBKY, TaK K€ KaK U XO-
JOJHYI0 (POPMOBKY, MIPOU3BOJISAT B OTKPBITHIX U 3aKPBITHIX MTammax (puc. 6). B or-
KPBITHIX IITAMIIaX MOJy4atOT MOKOBKH BCEX TUIIOB: YAJUHEHHOM (DOPMBI, HITaMITye-
Mbl€ MJIAIIMS, U OCECUMMETPUYHOU (DOpMBI, mTamIiyemble B Topel. B 3akpbIThIX
HmITaMnax Mojy4yaroT MPEUMYIIECTBEHHO OCECUMMETPHUYHbIE MOKOBKU. B mpousBon-
CTBE Yallle NPUMEHSIOT OTKPBITYIO IITAMIIOBKY.

[TokoBKM MPOCTOM KOH(MUTYpaUH IITAMIYIOT U3 MPOKATAaHHBIX 3arOTOBOK IOCTOSIH-
HOro NpoQuis B IITAMIIaX C OJHOM MOJIOCThIO — OJHOPYYbEBBIX IITaMnax. ClI0KHbIE
MIOKOBKHU C PE3KUMHU M3MEHEHHUSIMHU CEYEHUH MO JJIUHE (BBICOTE) U C U30THYTON OChIO
HEJb35 IITaMIIOBaTh U3 3ar0OTOBOK MOCTOSIHHOTO MPO(UIIs B OAHOPYYbEBBIX LITaMIax
M3-32 HE3aMOJIHEHMS IITaMIla UM HEJOMYyCTUMO OOJIBILIOTO OTXOAa METajula B 3ayce-
Hell. B Takux cinydasx ¢GopMmy 3aroToBKH MOCTENEHHO MPUOIMKAIOT K OpME MOKOB-
KH B MHOIOPYYBbEBBIX HITaMI1aX, UMEIOIIMX 3arOTOBUTENBHBIE U IITAMIIOBOYHBIE PY-
ypu (puc. 7). B 3aroroBUTENbHBIX pyubsix /, 2, 3 mojydaroT (pacOHHYIO 3arOTOBKY —
nonygadbpukar Ui ITaMIOBKU B IPEIBAPUTEIBHOM (YUEPHOBOM), a 3aTEM B OKOHYa-
TEeLHOM (YMCTOBOM) INTAMIIOBOYHOM pydbe. B mpenBaputenbHOM pydbe 4 3aBep-
IaI0T OCHOBHOE (popMOOOpa3zoBaHUe MOKOBKH, YTOOBI CHU3UTh U3HOC OKOHYATEIBHO-
ro pyubs 5. B okOHYarenbHOM py4be MOIY4YaroT FOTOBYIO TOKOBKY 33/1aHHBIX pa3Me-
poB. B Hem pa3BuBarOTCs HauOOJbLIME YCUJIUS LITAMIIOBKM M €ro pacroJiararoT B
LEHTpE IITaMIa, 4TOObl U30eKarTh OOJIBIIMX SKCUEHTPUYHBIX HArpy30K Ha LITamIo-
BOYHYIO MAIIUHY.

Puc. 6. Mnoeopyuvesaa wmamnoska; a
mramit; 0 - mMepexobl MITaMITOBKH

Puc. 5. Cxemwvr npoyeccoé u pacnonodicenie
B0JIOKOH 6 NOKOGKAX NPU WMAMNo6Ke: a — B
OTKPBITBIX IITaMIIaX; 6 — B 3aKPBITHIX
mTamiax



