13.1. TexnosioruyecKre OCHOBBI JIMTEIHOr0 MPOU3BOICTBA

Jlureiinas ¢opma mpencTaBiseT co0OW KOHCTPYKIMIO, COCTOSIIYIO H3 3JIEMEHTOB,
o0Opasyromux padodyro MOJIOCTh, 3aMOJHEHUE KOTOPOH pacIijlaBOM O0O0ECTICUMBAET IMOJTyYeHUE

OTJIUBKU 3aJJaHHBIX pa3MepoB u KOH(UTYypaLuu. Jluteitnbie
GopMbl MOAPA3JENSIOT IO KOJUYECTBY 3alMBOK HA pa3oBble W MHOTOKpATHBIE, IO
Marepuagy -— Ha IIecCuaHble, I1€CYaHO-LEMEHTHbIE, THUIICOBbIE, METAUIMUYECKHUE, u3

BBICOKOOTHEYIIOPHBIX MaTepPHAaJIOB U JIp.

Meraundyeckue GOpPMbI U3 YyryHA U CTAIH SBJSIFOTCS MHOTOKPATHBIMU (TIOCTOSIHHBIMH),
MTOCKOJIbKY BBIJICPKHBAIOT COTHU M THICSYH 3aJTUBOK.

[lecuanbie, 060709KOBBIE (POPMBI CO CMOJISTHBIM CBSI3YIOUIUM U (DOPMBI, U3TOTOBJIEHHBIE
[0 BBIIJIABJISIEMBIM MOJENSAM, SIBISIOTCS pa3oBbIMU. Pa3oBble yuTeliHBIE QOPMBI MOTYYaAIOT C
MOMOIIBIO0 CIIEUUATbHBIX MpUcrocobieHnit — mojenel. [lpouecc HM3roTOBIEHUS JIUTEHHBIX
dhopm u3 POPMOBOUHBIX CMECEH HAa3bIBAIOT (POPMOBKOIA.

Jlureitnas Gopma J0JDKHA 00JIaaTh MPOYHOCTHIO (BBIICPKUBATH CHIIOBBIC HArpy3KH),
ra3onpoHUIlaeMOCcThi0  (MpomyckaTh  Tas3bl, oOpasywommecs B  JMTeiHbIe)  (opme),
MOJATIAMBOCTLIO (YMEHBIIATECS B 00BbEME IMPH YCaJKe OTIMBKH), OTHEYIOPHOCTHIO» (HE
OILIABJISITHCS MOJI ICHCTBUEM Tellla KHUKOTO METaJlIa) | JIp.

Kommnekt npucnocoOiaeHui, UCMONIb3yeMbIX I W3TOTOBJIEHUS OTJIMBOK, HAa3bIBAIOT
JTUTEHHON OCHACTKOM. YacTh OCHACTKH, BKITIOYAIOIAS BCE TIPUCTIOCOOTICHUS, HEOOXO0UMBIE st
oOpazoBaHusi paboueil MojaocTu JUTEHHON (HOpMBI MpU €€ POPMOBKE, HA3BIBACTCS MOJICIBHBIM
KOMIUIEKTOM. B KOMIUIEKT BXOJ MOJAEIH OTJIMBKA M D3JEMEHTOB JIMTHUKOBOW CHUCTEMBI,
MOJICTIbHBIE ¥ CYIIWJIBHBIC TUTUTHI, CTEPXKHEBBIC SIIMKH, (QOPMYIOIINE, KOHTPOJIbHBIC H
cOopouHble MIa0I0HbI 1151 KOHKPETHON OTMBKU. CyIIECTBYeT TakkKe MOHATHE «()OPMOBOYHBIN
KOMILJIEKT», M0J1 KOTOPBIM MOJAPa3yMEBAECTCsl MOJHBIA KOMIUIEKT OCHACTKU, UCIOJIB3YyEMbIH s
MOJIy4yeHus pa3oBoil popmbl. B HEro 1OMOTHUTENBHO BXOJAT C MPUCIOCOOIEHUSIMU MOJIEIBHOTO
KOMILJICKTa) HeoOX0oauMble Mpu (POPMOBKE OIOKH, HAMOJHUTEIbHBIC PAMKH, IITHIPH, CKOOBI U
Jp.

Morerb (prc. 13.1) — 310 YacTh MOZIETIBHOTO KOMILIEKTa, TPE/IHA3HAYCHHAS T 00pa30BaHKsI OTIICYATKA B
JIATEHHOM (hOpMe, COOTBETCTBYIOIIIETO HAPYKHOM KOH(HIyparmy 1 pazvepam OTIMBKYL. [ [pr 31oM pazMepb Mozieii
YBRIIMUMBAIOT 10 CPABHEHHFO C COOTBETCTBYIOIIMMH Pa3MEpaMi OTIIMBKH C YUETOM JIMHEHHOM yearku crviasa (08—
2%0) ¥ TIPUITYCKOB HA MEXAHMYECKYHO 00pabOTKy. MO/ MBrOTARIMBAIOT M3 JIPCBECHHBI, METAUTMYSCKIX H
CHEIMATbHBIX MOJEIIBHBIX CIUIABOB, 4 TAKE M3 IUIACTMAcC. Paymmuaror mMonen pasoBble M MHOTOKpATHBIE.
JlepeBsiHHBIE MOJEM OTIMYAIOTCS MPOCTOTOM MBIOTORIICHHS, OTHOCHTEIIBHO MAIOM MaccOd M HEBBICOKOM
CTOMMOCTBE0. O/THAKO OHM HEJIONTOBEYHBL.

Puc. 13.1. Jlerans, OTJIMBKA, 3JIEMEHTHI (JOPMOBOYHOTO KOMITJICKTA ¥ ITecyanast popma:
1 — roToBas jetaib; 2 — OTJIMBKA; 3 — pa3beMHast MOJCIb; 4 — CTEep)KHEBBIE 3HAKU; 5 —
CTepXKEHb; 6,7 — BEPXHSISI M HWKHSS OIOKH; 8 —BBITIOp; 9— JINTUKOBAsK CUCTEMA



Mo cpaBHEHHIO C JCTATHIO MOJI> UMECT BBICTYNAIOLIME YaCTH (TAK HA3bIBACMbIC CTCPYKHEBBIC 3HAKH),
TIOCPETICTBOM KOTOPBIX CTEPYKEHB, OOPMITSIFOLLIFH, BHYTPEHHFOKO TIOJIOCTh, Kperrest B hopme (pric. 13.1). CrepykeHs,
SIBIISBICH WIEMEHTOM JIMTEHHOH (JOPMBI, CIT’KUT 11T 0OPa30BAHKS OTBEPCTHS, TIOVIOCT I MHOTO CJIO’KHOTO KOHTYpa
B OTJIVIBKE.

Moneserast romma (prc. 132, a)  obecrieunBaeT (POpMHUPOBAHKE IOBEPXHOCTH PasbeMa JIMTSHHOH (HOPMBI U HECET
Ha ce0e PaTYHBIC YaCTy MOJIEIH, BKITFOUast JIMTHAKOBYEO crcTeMy. [ Ipi MarmHHO# (opMOBKe YacTo HCTIONE3YIOT
METAUTMYECKIE MOJIETIBHBIE TUIMTHI B COUYETAHUM C OBICTPOCMEHHOM MOJEIIBHOM OCHACTKOM, KOTOpbIe BMeCTe
00pa3yFOT MOZICITBHBIE KOMITUICKTBL
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Puc. 13.2. DiieMeHThI MOJICITBHOTO KOMIUICKTA: (¢ — Pa3HOBHTHOCTH MOJICTIBHBIX TUHT 1 —
OJTHOCTOPOHHSISI; 2 — JIBYCTOPOHHSIS, O — Pa3beMHBINA CTSP)KHEBOM SIIK

MoreIibHbIe TUHTHITIOAPA3ICIIIOT HA OHOCTOPOHHKE (YaCTh MOJIRIA € OJTHOW CTOPOHBI) M JIBYCTOPOHHHE
(yacTv MOZIETM PacIIONIAratoTCs C JBYX CTOPOH IUIHTHI, pUC. 132, ). OIHOCTOPOHHKE TUIMTHI UCTIONB3YFOTCS TIPH
paznensHOl  (hopmoBke  TionyopM.  CTepikHEBbIC SIIMKA (HEPa3heMHBIC — BBITPSXHBIC —¥  PA3beMHBIC)
Tpe/HA3HAYCHBI 151 FBIOTORJICHHSI CTepykHEH (puc. 13.2,6).

[ Tpy ¥X MBrOTORIIEHHH, B OCHOBHOM, UCTIONB3YEOT TE YK€ MATEPUATIBL, YTO Y TIPY IPOM3BOZCTBE MOZIEIIEH. Jist
yrepAaHys JOpMO- BOMHOI CMECH MPU U3TOTOBJICHUH JIMTEHHON (OPMBI, a TAK)KE [P TPAHCIIOPTHPOBKE
HOCJICHEH M €€ 3aJIMBKE )KUIKUM METaJZIOM HCIOJIb3YIOT OIIOKH IPEACTABIISAIONINE COO0H CBapHBIE,
JUTEHHBIC WK COOPHBIE KECTKHE METATMUSCKIE PaMbl pa3invHON KoH(purypamuu» (cM. puc. 13.1).

JlutTHUKOBasg cHCTeMa TMpEACTaBIseT CO0OM CHCTEMy KaHAJlOB DIIEMECHTOB JIMTEHHOM

(opMmbI, oOecreunBarOIMX MOABO PACILIABICHHOIO METaJlIa B IOJOCTh (JOPMBI M 3alIOJTHEHHE, a TaKKe
NUTaHUE OTJIIMBKYU TipH 3aTBepaeBanun (p 13.3).

Puc. 13.3. OmmBKa C IUTHUKOBOM CUCTEMOM; 1— JIMTHUKOBas yama;, 2 — CTOsIK, 3 — nurarei, 4 —
[IUTAKOYJIOBUTEITh; 5 —IIPHOBLIH; 0 — OTJIMBKA; /—BBITIOP

ITo crioco0y moBOAa METalIa U PACIIONOKEHHIO B ()OpPME JTUTHUKOB CUCTEMBI MOAPA3CISIOT; Ha
TOPU30HTAJIbHBIC, BEPTUKAIbHBIC, BEPXHUE, TOKICBbIC, CHPOHHBIC (HIKHHUE), IPYCHBIC U 10 Pa3beMy»
(puc. 13.4, Tabn. 13.1).

BeprukasnbHo-1eneBas (3TaxkHasi) cHCTeMa SBJISICTCS Pa3HOBUIAHOCTBIO SIPYCHOW M MPUMEHSETCS, B
YAaCTHOCTH, IpPU CTOMOYHOW (popmoBKe Menkux OTauBOK (puc. 13.4, 2) [lns oTaeneHus KPYIHBIX

IIJTAKOBBIX BKJIIOUEHHH JTUTHHKOBYIO Yallly HHOTJA YCTaHABIMBAIOT (QMIBTPHI (HAIIPHMED, KEpAMHUIECKHE
CETKH).
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Purc.13.4. Bujibl TUTHHKOBBIX CHCTEM: @ — CAM(OHHAs; O — APYCHAS; 6 — BEPXHSIS; & —
BEePTUKAIBHO-IIICNICBAs; 1— IMTHUKOBAS Yaia; 2 — CTOSK; 3 — UTaTelb; 4 — BBIIOD; 5 —
OTJIMBKA.

K nuTHMKOBOW cHCTEME OTHOCST TaKKe BBIIOPHI W MPUOBLTH. BeIop mpenHa3HaueH Juisi BHIBOJA
Tra30B M BCIUIBIBAKOIIHUX IMIJIAKOB W3 II0JIOCTH (I)OpMBI: OH JXC€ CUTHAJIM3UPYET O KOHLC 3aJIMBKH
MOSIBTICHUEM HM30bITKa MeTaiuia. [IpuObUIH KOMIICHCHPYIOT YCaJKy OTIMBKH, TOTOMY UX pacloliaraior
HaJ MacCUBHBbIMH 4YacTsamMu omiuBKU (puc. 13.5). Ilpu 3toM KOoHGUTypamuio W pa3Mmepbl MpUObLICH
MOIOMPAIOT TAKUM 00pa30M, YTOOBI IPOILIECC KPUCTAUIM3AUK OTIIMBKY 3aBEPIIAJICd UMCHHO B HHX.

Puc. 13.5. PasHOBHIHOCTH NPUOBLICH: @ — KOHUYECKask OTKPHITAs; O — ITOJIYIIAPOBAasi 3aKPBITAS; 6
— HaXOAIIAsCs TI0]] TA30BBIM JIABJICHUEM; & — JITKO oTAeimmMas; 1 — mprObLIb; 2 — OTIIMBKA; 3
— 3apsif] Ta30TBOPHOTO BEIIECTBA; 4 — pa3NeUTEbHBIC TIACTUHBI.

Tak, HanprMep, TOJIIIMHA MPUOBUTH Beera OOJIbIle TOJIIUHBI OTIUBKH B TOM MECTE, Hal
KOTOPBIM CTaBAT MPUObLIH (cM. puc 13.3). Paznnyaror oTKphIThIC (MIPSIMOTO MUTAHUS), 3aKPBITHIC
(urapoBoii 1 KOHMYECKOH (OpPMBI), pabOTAOIIKE MOJT FA30BbIM JaBlicHHEM (3apsii ra30TBOPHOTO
BEIIIECTBA Pa3MEICH B TOJIOCTH MPUOBLIN), a TAKKe JIETKO oTAeisemMbie mpuobun (puc. 13.5,
a—e) u ap. [Ipocrota otnenenus npudbun (puc. 13.5, 2) obecrieunBaeTcss  NPUMEHEHHEM
muadpparm (pa3aenuTeNbHBIX TUIACTUH), BHITIOJIHEHHBIX U3 IIAMOTHO-TJIMHUCTBIX CMECei.

Ta6numa 13.1. OcHOBHbIE PA3HOBH/IHOCTH JUTHUKOBBIX CHCTEM

JIutHUKOBAs cucTema XapaKTepUCTHUKA IMTHUKOBOM CHCTEMBI

['opuzoHTanbHAs Pacnionoxenue nuraresneld B ropu30HTAIBHOM TIOCKOCTH
pazbema (hopmbl

BepruxanbHast Pacrionoyxenye narareneii B BEpTUKAILHOH IIOCKOCTU
pazbema (hopmbl

Ha HECKOJIBKHMX YPOBHSIX (I BEPTHKAIBHO)
IMoava pacriaBa B MosiocTh GOPMBI CBEPXY

TloskieBast BepruxanbHast, BEpXHsis, C IIOIBOIOM PaciliaBa CBEPXY
uepes psiz 5
rraresed (OTBEPCTHI MAJIOrO TMAMETPA)

BeprukasbHasi, ¢ ojiageii pactuiaBa Ha HECKOJBKHX
YPOBHSIX

Cudonnas ['oprBoHTabHAS W BEPTUKATIBHAS, C TTO/Ia4ei MeTasla
cumy (uepe3

OCHOBaHHE (HOPMBI)

Ilo pa3semy IoaBox paciasa 1o IIOCKOCTH pazbeMa (OpMbI




13.2. Texnonorn4yeckue 0COOEHHOCTH JIUTHS B NecYaHble (POPMBbI

[lpu nuthe B mecyanbie (MECYaHO-TIMHUCTBIC) (GOPMBI OTIMBKU MOJIYYarOT MOCPEACTBOM
cBOOOMHOW 3anMBKH (OpM pacIuIaBIeHHBIM MeTayuioM. [lecyanbie (HOpMBI H3rOTaBIMBAIOT
PYUYHOM UM MaIIMHHONW (POPMOBKO cMecei.

®opMOBOYHBIE 51 cTep:kHeBbIe cMecH. DOPMOBOYHBIE CMECH KITACCU(UITM- PYIOT: TI0 Ha3HAYCHUIO
(w1 OTMMBOK W3 UyryHa, CTald M IBCTHBIX CIUIABOB), COCTaBYy (IIECUAHO-TJIMHKCTBIC, COJCPIKAIIIe
OBICTPOTBEP/ICIOIINE CIICIMATBHBIC), TI0 MPUMEHEHHIO IpH (OPMOBKE (€IMHBbIC, OOIMIIOBOYHBIE,
HAIOJTHUTENBHBIE), TI0 COCTOSIHUIO (hOpM TIepe/T 3aTMBKOM B HHX CIUIaBa (ChIPb CyXHe, MOJICYIIMBACMBIC 1
XUMHYECKH TBEP/ICIOIIIUE).

[Tecuano-rnuHUCTBIe cMecH. OCHOBHBIM KOMIIOHEHTOM (DOpPMO- BOYHBIX U CTEP)KHEBBIX
cMmeceii sBisiercst  kBapieBblii (S0p) wim  mmpkoHOBBIH (ZrO0xSIC;) mecok. BTopbiM  OCHOBHBIM
KomroHeHToM cMecH (1o 16%0) ssisiercst rmHa. [1upoko nmpumensitoT 6eHTonuToBbIE (Ha ocHOBE Al O3
4S0,-H0 + nH0) u xaommHoBbIe (Ha ocHOBe Aly03:S0,-2H20) b, KOTOphIe 00/1a/1al0T BBICOKOM
CBSI3YIOLIEH CHOCOOHOCTBIO M OOECHEUMBAIOT TEM CaMbIM IIPOYHOCTH W MOJATIMBOCTH (hopm. B
(OpMOBOYHBIE M CTEPXKHEBBIE CMECH BBOIT TAOKE B HEOOJNBIIMX KOJIMYECTBAX MOTIOJHUTEIHHBIC
cemyromue (1,5—3%); ux mompaszie- JIFOT HA OPraHWYEeCKHEe M HEOPraHWYECKHE, PacTBOPUMBIC U
HEpacTBOpUMBIA Bojie (Cy/b(uUTHO-CIpTOBast Oapia, OWTyM, KaHM(OJb, IIEMEHT, JKHIKOE CTEKIIO,
TEPMOPEAKTHBHBIC CMOJIBI H JIP.).

CrepxHeBble cMecu. K crepxHEBbIM cMecsIM NPEAbSBIIIOT 00Jiee KECTKHE TPeOOBaHUS I10
OTHEYNOPHOCTH, TMOBEPXHOCTHOM TBEPIOCTH, MOJATIMBOCTH, HHU3KOM TMIPOCKONMMYHOCTH, BBICOKOM
Ta30IPOHHUIIAEMOCTH, JIyUIlIeH BHIOMBAEMOCTH YeM K (DOPMOBOYHBIM cMecsiM. Cpeii CTepyKHEBBIX CMECEH,
HE TpeOYIOIINX TEIIOBOM 000pabOTKH, HAaOOoJIee paCPOCTPAHEHBI MECYAHO-KUIKOCTEKOILHBIE CMECH, a
TakoKEe XOJIOJJHOTBEP/CIONIME CMECH HA CHHTETHYECKMX CMOJIaX, B KOTOPBIX B KaueCTBE CBS3YIOILIETO
WCTIONB3YIOT KapOaMumHblie, ¢GeHonodypaHoBele W Apyrue cMoiibl. Cpemy CTepKHEBBIX CMECEH,
OTBEP)KIAEMbBIX TEIUIOBOW 00PabOTKOM, MOYKHO BBIICIHTH MECYAHO-MACISIHBIE (CBSI3YIOIEE — PACTBOP
PacCTUTEIBHBIX Macel M KaHU(pOIM B YaWTCIHPTE), MECYAHO-TJIMHUCTBIC U  IECYAHO-CMOJISHBIC
(cBs3yromee — cunTeTnyeckue cMoibl KD-90, OD-1, mysabBepOakevT u 1p. ).

[Mpunsiael U Kpacku. [IpoTuBONpUrapHbic MaTepruaibl (MPUIBLIBI U KPACKU) HAHOCAT TOHKMM
CJIOEM Ha TIOBEPXHOCTh (POPM M CTEp)KHEH YIS MPEAOTBPAILICHUS TpUrapa Metajuia K (OpMOBOYHOM
CMECH ¥ TIOBBIIICHUS YHCTOTHI TOBEPXHOCTH OTIMBOK. B KauecTBE MPHITBUIOB TPUMEHSIOT
TIOPOIITKOOOPA3HY0 CMECh OKCHJIa MarHusl, IPEBECHOTO YIJI M OEHTOHHTA; MOPOIIKOOOpa3HbIi rpadur,
MIBUICBHIHBIA KBapIl, IMPKOH. [IpoTHMBOMpHrapHbe KpacKd MpENCTaBISIIOT COOOW CYCIEH3HH, 3THX
MaTepraioB ¢ J00ABKAMH CBSI3YIOIIMX. B Kpackax MCHONB3YFOTCS TE JKe CBSBYIOIINE TOOABKH, YTO M B
CMECSIX.

M3srorosienune necyanbix popM. Pazmmuaror pyuHyro U MaliHHYKO (opMoBKY. Pyunast opmoBka
TIPAMEHSIETCS] B MEJIKOCEPHUITHOM TIPOM3BOJICTBE M MOYKET OCYIIECTBIIATHCS, HAIIPUMED, B JIBYX OIOKAX TI0
pazbemuoi mojien (prc. 13.6). TexHonormdeckwii mporece (JOPMOBKH COCTOUT U3 HECKOJIBKUX CTaIHIA:

|.  M3rotoBneHue HWKHEH MOTy(hOPMBI: YCTAHOBKA HIDKHEH TIOJIOBHHBI MOJICIIA 2 BHYTPH HIDKHEH
OMOKKM 3 Ha TIOJIMOJICNIBHOM TumHTe 1; 3arojiHeHHe OrnoKK (¢ TOKPBITHEM B MEPBYIO OYEpEih MOJICIH)
TIOCJIENIOBATEIbHO OOJIMIIOBOYHON ¥ HATIOJHHUTEIIFHOW CMECSMH C OJTHOBPEMEHHBIM HX YIUIOTHEHHUEM
TpaMOOBKOH, (hOPMHPOBAHKME T'A300TBOHBIX BEHTWIIMOHHBIX KaHAIOB (HAKOJOB) 4 MOCPEICTBOM
HAKaJIbIBAHUS UTJION YIUIOTHEHHON CMECH.



Puc.13.6. Pydnas hopMOBKa M0 pa3beMHOM MOJIEIH:

TOCJIE/IOBATEIIbHOE M3IOTOBJICHHE HIDKHEH (i) 1 BepxHel (6) momydopM; 6 —cobpannast popma ( co
creprkaeM); 1- oMo IeTbHAsI TUTATA; 2 — HEDKHSISI TIOJIOBUHA MOJICIH; 3 — HYDKHSIS OTIOKa; 4 —
BCHTIJISILIMOHHBIC KaHAJIbI (HAKOJIBI); 5- MOJIeNb CTOSIKA; 6 — MOJIeb BBINIOPa; 7 —BEPXHSIS MOJIOBUHA
MOIeNH; 8 —BepXHsIsI Oroka; 9- uTHUKOBAs Jarna; 10 — cTep)KeHb

Il. UsrotoBnenue BepxHed MNOay(OpMbI: MOBOPOT HUXKHEH OMOKM ¢ MHOJdy(hopMON Ha
1800 u ee ycTraHOBKA Ha MOAMOAETHHON TuMTe 1; PUKCHpOBaHME HA HIKHEH TTOJIOBUHE MOJICITH
2 BepxHEH TOJIOBUHBI MOJICH 7; YCTAHOBKA MOJEJICH CTOsIKa 5, BEITIOpa 6 U APYIUX SIIEMEHTOB
JUTHUKOBOW CUCTEMBI; (PMKCHPOBAHHE BEPXHEW OMOKM 8 Ha HIDKHEH Omoke 3, HaHECCHWE Ha
MOBEPXHOCTh HIDKHEH MOy()OPMBI CIIOS pa3leiIUTENbHOTO IECKa;, 3aChIlIKa BEPXHEH OIOKHU C
MOJISTISIMA OTJIMBKH ¥ DJIEMEHTOB JMTHUKOBOW CHCTEMBI CHadayia OOJUIIOBOYHOM, a 3aTeM
HATIOJHUTEIBHOW CMECHIO, YIUIOTHEHHE ee U (POPMHUPOBAHHE B HEW BEHTHIISIIMOHHBIX HAKOJIOB;
BBIpaBHUBAHKE HAPY)KHOU IMOBEPXHOCTH BEPXHEH MOITy(HOPMBI; CO3JaHHEe BOKPYT BEPXHEH 4acTh
MOJICITH CTOsIKA 5 IMTHUKOBOH yamy 9 (3Ta onepanus He Hy)KHa IPH YCTAHOBKE Ha TIOBEPXHOCTH
(bOpMBI — HaJI CTOSIKOM — OTJICJIbHON JTMTHUKOBOW Yallli — HAPOINAJIKH); yIaJCHUE MOJIeICH
CTOSIKa U BBITIOpA U3 BEPXHEW MOITy(HOPMBI.

[11. TlonroToBka nosrygopm K cOOpKe: chbeM BepxHeW MOoITy(OpMbl C HIDKHEH; ynajaeHue U3 00erx
norypopM JIByX TIOJIOBUH MOJICNTH OTJIMBKU W MOJEJICH 3JIEMEHTOB JIMTHUKOBOW CHCTEMBI, TIPOPE3aHHe
(ecrm He OBUTH YCTAHOBJICHBI MOJICITH IIITATEIIS, IIAKOYJIOBUTESIS U JP.) B HIDKHEH noydopme KaHaia —
TIUTATENIs, COCIMHSIONIETO CTOSIKE BHYTPEHHEH TOJIOCTBIO (POPMBI, T. €. ¢ OymyIlMM TEJlIOM OTJIMBKHY,
HaHeceHHe Ha pabovue MOBEPXHOCTH MOTy(OPM TOHKOTO CJIOS IPUITbLIA MM KPAcKH.

V. Coopka dopmsr: pasmertienre B HikHer momydopme crepxas 10 (em. puc. 13.6); ycranoBka (¢
(uKcarmeit MThIPSME) BEpXHEH MOTy(GOPMbI Ha HIKHIOKO MOTY()OpMY; CKPEIUICHHE BEPXHEH M HIDKHEH
OTIOK.

MammHaast (JOpMOBKa TMO3BOJISIET MHOTOKPATHO TIOBBICUTH TIPOM3BOUTEIIHOCTD TPY/IA, YBEIIMUIUTH
BBIXO/I TO/THBIX W3/ICJTHIA U KAYECTBO JIUTEHHBIX (hHOPM.

MarmsHast opMOBKa HMEET CIISIYIOIIME PA3HOBUIHOCTH.

YnmoTHEeHHE MPeCcCOBaHMUEM, OCYIIECTBIIEMOE B MalMHax ¢ BepxuvM (la, [Ta) n mwokevM (16, 116)
npeccoBanueM (puc. 13.7).

Puc 13.7. [IpuHIMnuanbHble CXeMbl BEPXHETO (@) U HIKHETOo (6) IpeccoBaHus:
| - mcxomHOE cocrosinue; || —xoHedHoe cocTosiHue, 1—peccoBast Kosoaka; 2—
HaIOJIHUTENIbHAS paMKa, 3- OI0Ka; 4— MoJielb; 5 — MoenbHas TUIHTa, 6— CTOJ



B MammHax ¢ BepXHMM TIpECCOBaHMEM TIpeccoBas Kosmoaka 1 mpu mombeMe crona 6
3aIPECCOBBIBACT CMECh CBEPXY B HAIOIHUTEILHYIO paMKy 2 M ONIOKY 3. B ciydae HV>KHEro mpeccoBaHwst
(hOpPMOBOYHYIO CMECH YIUIOTHSIET CHI3Y CaMa MO/IeIb 4C MO/ICITBHOM TUTUTOH O.

YOnnoTHEHHE CMECH BCTPSAXMBAHUEM, OCYIIECTBIIEMOE 32 CUET TOSBIICHUS MHEPIMOHHBIX
CHJI TIPY IUKITTIECKOM TIOIBEME M TTAJICHUH CTOJIa C 3aKPETUICHHBIMU Ha HEM MOJIEITBIO M OTIOKOM.

BakyymHas (nieHOYHO-BaKyyMHasi) pOpPMOBKa OCYIICCTBISICTCS B OIIOKAX CYXUM
MIECKOM 0€3 CBSI3YIOILETO C MCIOJIb30BaHUEM IOCTOSHHBIX Mojiened. [1ecok, yrepxuBaemblii a OOKe C
TIOMOIIIBI0 CHHTETHYECKUX TTOJIMMEPHBIX IUICHOK, YITIOTHSCTCS BHOpalMedl M YIpOYHseTCS BHEITHUM
arMocepHBIM JIaBJICHHEM BCIICJACTBHE BakyymupoBaHust (Gopmel (pric. 13,8). D10 OCyIIECTBISIIOT
creayronmM o0pazoM. MorenbHas TumTa 2 cooOImaeTcess ¢ BaKyyMHOW TOJOCTBIO 1 CKBO3ZHBIMH
OTBEPCTBUSIMU. MoieNb OTIIMBKY 3 (M3rOTOBJICHHYIO M3 JICpeBa, METAILIA MM TLUIACTMACC) TIPOHU3IBAIOT
1o BceMy 00beMy CKBO3HBIC OoTBepcrusi 6 muamerpom 0,5—1 MM, meprieHIMKYISIpHbIE ee Oa3uCHOM
TUIOCKOCTH M COBIIQJIAIONINE C aHAIOTMYHBIMU OTBEPCTHSIMH B MOJIEIBHOM IumTe. braromapst stomy
TIOBEPXHOCTH MO/ICIIH HAIPSIMYEO CBsI3aHa ¢ BaKyyMHOH 1osiocThio 1. B mporiecce popMOBKH MOJIETTBHYTO
TUTTY 2 BMECTE C MOJICIIBIO 3 HAKPHIBAIOT HATSHYTOM Ha PaMKy 7 pa30rpeToil TIOJMMEPHOH TUICHKOW 5
tommmeaor 0 0,1 Mm. 3arem monocts 1 M CBS3aHHYIO C HEH OTBEPCTHSIMHU 00J1acTh, O] TUICHKOM 5
Bakyymupytor (Bakyym — 40—50 k[la). Dtum obecrieurBaercsi IUIOTHOE TPUICTaHUE IUICHKH K
TIOBEPXHOCTH MOJIEIM M MOJICTBHOM TUHTHL 3aTeM Ha O0ObIIKe 8 yCcTaHABIMBAIOT MOJENb cTosika 11
[MocemHIo TpeIBapUTEIbHO 00SPTHIBAIOT TNICHKOM, 3aKPETUISIsL e Kpasi, a TAkKE CTHIK MOJIEIH CTOSIKA C
OOOBIILIKOM KIJIEHKOM JIeHTOH. AHaJIOrMYHO TepMETU3HpYIOT M Mozenb Bbimopa 4. Ilocne storo
MIPOU3BOIUTCS YCTAHOBKA Ha MOZIENbHOM tumHTe oroku 9 (puc. 13.8, 6).
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Puc.13.8. YnoTHeHue nuteiiHoi GopMbl IOCPEICTBOM BaKyyMHOM (POPMOBKH: @ —HAHECCHUE
MOJIMMEPHOM TUIEHKH Ha MOJIEIb U MOJIEJIbHYIO IUIUTY; 6— YCTAaHOBKA OTIOKH Ha MOJIEJIbHYIO
IUTMTY U TIpoBesieHre (GOPMOBKH, 6 — TOTOBas mnosiypopma; 1— BakyymMHast BOJIOCTh, 2—
MOJIejTbHAs TUTNTA; 3— MOJIENTb OTIMBKH; 4—MO1eJb BBINIOPA; S —T0TIMMepHas IJIeHKa; 6 -
CKBO3HBIE OTBEPCTHS; / — paMKa; 8 — 600sbImka, 9— onoka; 10— maraut, // —Mozemsb
crosika, 12— CyXou kBapueBbll necok; 13— Bo3ayxo3abopHas nephopupoBaHHas Tpyoka; 14--
BO3JIyXOOTBOJSIIUNA KOJIJIEKTOP JJsl BaKyyMHpPOBaHHUS

K Heli mpuKperuisiroT ¢ IoMoIIb0 MarauToB 10 3arHyThIe BBEpX Kpast INICHKH 5, MOKPBIBAOIICH MOICITh
MOJICITBHYFO TUTHTY. B ONOKY 3aChIaroT CyXO# KBapIIeBbIid MIecoK 12 1 YIUTOTHSIIOT €ro BUOparmei. 3aremM
OTIOKa TIOKPBIBACTCS CBEPXY PA30rPETOi MOJIMMEPHOH TUICHKON O. ['epMeTH3MpOBaHHYIO TUICHKOM OTIOKY
BaKyyMHpYtoT. Jljis 3Toro B Hel MpeycMOTpeHa COOCTBEHHAs CHCTEMa Ba-KyyMUPOBaHUsl, COCTOSIIIIAs U3
BO3/Tyx03a00pHO# TiepdopupoBaHHON TPYOKH 13, cOeMHEHHOM ¢ Ba3IyXOOTBOSIIMM KOJUTeKTOpoM 14,
JIist mpeoTBpaIiieHys TonaaHus Mecka B TPYOKY OTBEPCTHSI B HEW 3aKPBIBAIOT CETKOM. YTIOTHEHHBIN
BHOpAIel MECOK, HAXOIAIIMICS B Pa3PEKEHHOM OTOKE, JIOTIOHUTEIHHO MO IIPECCOBBIBACTCS BHEIITHIM
armMocdepubM JaBieHreM. [Ipu stom ¢dopma mproOpeTaeT MOBBIIIEHHBIC IUIOTHOCTh, MPOYHOCTH
TBEPIOCTH. 3aTeM 13 (POPMBI YIAISIOT MOJIEIb CTosiKa 11, mpeBapuTelbHO Hape3aB BEPXHIOK IUICHKY 5.
Han Moziernbio Bbinopa 4B IUICHKE MPOPE3at0T HEOOJIBIIOE (C MEHBIIIMM Pa3MepOM, YeM BEPXHHI THaMETP
BBITOpa) oTBepcTHe. OTKITIOUKB BAKYYMHYFO



1osiocTh 1 0T HAcoca, TOTOBYIO MOTY(GOPMY CHUMAFOT ¢ MoJebHOM mmmThl 2 (prc. 13.8, 6). [Togo0HbM
00pa3oM M3roTaBIMBacTCs BTopas momydopm». CoOpaHHbIE U CKPEIICHHBIE MEKITy OO0 MOomy(opMbI
BaKyyMHUPYOT (C MOMOIIIBIO BO3yx03a00pHOH TpyOku 13 1 kosuiekTopa 14), a 3areM 3aMBarOT METayLL.
3anmmBKa MeTaUia B BAKyyMe MPUBOUT K Tasudukaiiy mieHKd. [Ipu 3Tom ra3, mpoHHKast 1o/ JSHCTBHEM
pa3pexeHus B OpbI (POPMBI, KOHICHCHPYETCS Ha XOJIOHBIX 3epHax recka. OOpa3oBaBIIHMIACS KOHIEHCAT
CBSI3BIBACT TECOK TMOBEPXHOCTHOTO CJIOSI paboyeid mojocTi (JOpMBbI B TOHKYFO OOOJIOUKY, TUIOTHO TIpHJIC-
rafoyro (3a cuer paspeKeHUs) K OCHOBE. JTUM BO3HHMKINAs 000JI0YKa OOECIeuMBAeT COXPaHCHHE
3a/JaHHOM KOH(HTYpAIK KaK paboyeid MojiocTi (JOpMBblI, TaK ¥ OTIIMBKH.

ITocne 3aBCPUICHUA IIpolecCa JIMTbA WM OKOHYATCIBHOI'O 3aTBCPACBAHUA OTJIIMBKU OTKIIIOYAIOT
BakyyM. IIecok ¥ OTIIMBKY yJa/stoT U3 OIOK.

K nocromHcTBaM BakyyMHOWH (hOPMOBKH CJIEAYET OTHECTH OOECICUCHHE IOBBIIICHHON TOYHOCTH
pasMEpoOB U Ka4deCTBa IMOBEPXHOCTHU OTIMBOK, a TAKKE IMPOCTOTY TEXHOJIOTMU IPUTIOTOBJICHUA CMECHU U
BBIOUBKH (OPM.

3amBka opm. OxiaxaeHue, BLIONBKA U 0YMCTKA OTJIMBOK. [lepesl 3aJIMBKOM BEPXHIOO U
HIDKHIOIO OTIOKH CKPETUISIOT MEXIy co00# C MOMOIIBI0 CKOO M JIPYTUX MPUCTIOCOOICHUH, UTO
MPEOTBPAIIAET MOIHEM BEPXHEH OTIOKU CTATUYECKUM JIaBJICHHEM pPacIliaBa.

3anuBKy cruiaBa B (OpPMY OCYIIECTBIISIIOT ITOCPEICTBOM KOBILIEH; MPH STOM 3ajJHMBKa
MPOU3BOAUTCS 0€3 TIPephIBaHMS CTPYH 10 TIOJTHOTO HAIIOJIHEHHS TUTHUKOBOW YaIlIH.
[Ipo10IKUTENBHOCTD TpOliecca OXJIaKICHUS OTIMBOK MOXKET K0JeOaThCs OT MHUHYT JI0
CYTOK B 3aBUCHMOCTH OT UX MacChl, COCTaBa CIUIaBa U CBOMCTB ()OPMOBOYHBIX MaTepHaiioB. 1o
TOCTHKEHUH OTIPENIEIEHHON [UTS KayKJJ0TO CIIaBa TEMIIEPATyphl JUTEHHYIO (OpMY pa3pyliaoT,
U3BJICKask U3 Hee OTIMBKY. CTEPXKHH U3 KPYIHBIX OTJIMBOK YIAJSIFOT CHIIBHOW CTpYel BOAbI (1101
naBinenuem g0 10MIIa.) OOpyOka (ynajieHue JIMTHUKOB, TpUObLICH ©  Ae(EKTOB)
OCYIIECTBISIETCS C TIOMOIIBIO JTUCKOBBIX M JICHTOYHBIX ITHJI, THEBMATUYECKUX 3YOMII, a TaKkKe
JIEKTPOLYTOBOW MJIM Ta30BOM PE3KOM U IPYTMMH METOIAMH.

OdYHcTKa OTJIMBOK IMPOU3BOIUTCS CICAYIOIMIMMHU CIIOCOOAMH: a) BO BpAINAOIIUXCS
OapabaHax 3a CUeT TPEHHS JAPYr O JApyra AeTalled U «3BE3J0UCK», 3arpyKaeMbIX B OapaOaHbI
BMECTE C OTJIIMBKaMH; 0) B THJPONECKOCTPYWHBIX YCTAHOBKaX CTPyed BOJIbI C TECKOM O[T
naBiaenuem jno 3 MIla; B) apoGemerHbix (mpoOecTpyiiHbix) OapabaHax M Kamepax CTpyei
YYI'YHHOU WM CTaJIbHOM IpOoOH.

Jlnst nuThs B TecYaHble (OPMBI XapaKTEpHBI CIEAYIOIIAE BHIBI Je()EKTOB. Ta3oBbIE W
yCa0YHbIC PAKOBUHBI, «XOJIOJHBIE» U «TOPSYUE» TPEIIUHBI (B 3aBUCUMOCTH OT TEMITEPATYPHBIX
MHTEPBAJIOB UX 00pa30BaHUsl), 3aJIUBBI, HEJOJIMBBI, TIEPEKOCH! (MCKakeHHe (OPMBI U Pa3MEpoOB
OTJIMBKUA W3-32 CMEIIeHHs TMoyhopM), Ppa3HOCTEHHOCTh (M3-32 CMEIICHHS CTepXKHEH) ,
KOpoOJieHHnEe OTJIMBOK.

JlutbeM B mec4aHble (GOPMBI TOIYYAlOT OTJIMBKMA W3 4UYyryHa, CTald, ATIOMHHUEBBIX,
MarHUEBbIX H IUHKOBBIX CILIABOB.

KonTposbHbIe BOIpoch
1. Yro mpencraBiseT coOoi utelinas popma?
2. VI3 xakux MaTepuaioB H3rOTABIUBAIOT JTUTEHHBIE OPMBI?
3. Kak Ha3piBaeTcs mpo1ecc U3roTOBJICHUS IUTEHHBIX (popM 13 (POPMOBOUHBIX CMecei ?
4. Kakue nprucnocoOIeHust BXOJAT BIUTEHHYIO OCHACTKY?
5.Yto Takoe TUTHUKOBas cucTema? M3 Kakux OCHOBHBIX YacTeil OHa COCTOUT?
6. KakoBBl OCHOBHBIE KOMIIOHEHTHI IIECYAHO-TIIMHUCTBIX CMECeH ?
7. UTo mpeACTaBISIOT COOO0M MPUITBLIBI U KPACKHU ?
8. [lepeuncnure pa3HOBUIHOCTH (POPMOBKH.
9. Kak ocymiecTBisitoTcst cOopka u 3auBKa hopm?
10. Kak ipou3BoAsTCS BHIOMBKA W OYUCTKA OTIUBOK?
11. Ha3oBute 0CHOBHBIE JE(PEKTHI NIPH JIUTHE B IECUAHbIE (POPMBL.



