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Pa3znea 1 — JIuthe B cnenuajabHbIe pa3oBbie hopMbI

Tema 1 - BBenenue. KJIaCCH(l)I/IKaIII/IH crienuajJbHbIX CIOCO00B JIUThA.
HepcneKTan Pa3BUTHUA CIICHNHAJTBHbBIX CcIoco0oB.

B np-Be AUTHIX 3arOTOBOK IS JieTajel MallluH U MPUOOPOB 3HAUYUTEIHLHOE
MECTO 3aHUMAIOT CIEIUANIbHbIE CIIOCOOBI JIUThHS:
M0 BBIMIABJISIEMBIX MOJICIISIM;
- B KepaMuueckue (HOopMbI;
- B KOKWUJIb;
- TOJ JaBIICHUEM;
- LIEHTPOOEKHOE JIUTHE;
- DI (351eKTpolLIaKoBOE JIUTHE) U JIP.;

[To3BonsirOmME MOJNYYNUTh OTJIMBKHA MOBBIIIEHHOW TOYHOCTH, C YHCTOM
MOBEPXHOCThIO, MHUHUMAJIbHBIMM TPUIyCKaMH Ha 00pabOTKy, a uHOraa
UCKITIoYarolue €€, C BLICOKUMHU CITY>KEOHBIMU CBOMCTBAMU.

N3BecTHBIN €MOCOO M3rOTOBJICHUS OTJIIMBOK B IECUYAHO-TIIMHUCTHIC
(hopMBI, B KOTOPBIX MOIy4aroT okoiao 80% o001iero Koj-Ba OTIMBOK, UMEET CII.
JIOCTOMHCTBA:

1. CpaBHuTeNbHASA MPOCTOTA U IEIIEBU3HA U3TOTOBIICHMUS.
2. BO3MOXHOCTh MOJIyYEHHUS AETalled pa3iIuyHON KOH(UTYypalnu
rabapuTOB U MAacChl C 33/IaHHBIMU CBONCTBAMU.

3.B0O3MOKHOCTh MOJHOM MEXaHW3allMM W aBTOMAaTU3AllUU TPYAOEMKUX
MIPOLIECCOB.

OO6nanaeTt HEJOCTaTKAMU:
l. TouHOCTHP pa3MeEpPOB M YUCTOTHI MOBEPXHOCTH OTJIMBOK

HUKE€ COBPEMEHHBIX TPEOOBAHUHU.
2. He Bcerma ymaercss NOJNYy4YUTh JUTYIO JAE€Tanb 0OCO00M

CJIO’KHOCTH, MINn pa3MepoOB U 3aJaHHOTO KauecTBa.

[TosToMy OCHOBHBIMU HampaBiieHHsSMH B pasButuu JL.II. sBusercs:

1. IloBblieHHE pa3MEPHON TOYHOCTH OTIMBOK

2. YaydlIeHWE YUCTOTHI IMMOBEPXHOCTHU

3. lloBbllIeHNE TPOYHOCTHBIX XAaPAKTEPUCTUK JIMTEHMHBIX CIIJIABOB.

T.o. mpouecchl MOMYyYEHHS OTJIMBOK CHEHUAIBHBIMU CcHOcOOaMHu B
CpaBHEHMH C JUTBEM B TecyaHble (QOPMBI OTIMYAIOTCA BO3MOXKHOCTHIO
MOJIy4yaTh OTJIUBKM C BBICOKOM TOYHOCTBIO M UHUCTOTOM MOBEPXHOCTH, Min
npunyckamMu Ha Mex. o0pabotky. Crnen. BHUABI JUThS MO3BOJISIOT MOJy4YaTh
OTJIUBKHU U3 TPYJHO WIH BOOOIE HEOOpabaThIBAEMbIX CILJIABOB.

TexXHONOTMYEeCKUM  MPOUECC  HM3FOTOBICHUE  OTJIMBOK  CIICLBUIAMU
JIOCTATOYHO IMOJHO MEXaHU3UPOBAaH M ABTOMATU3MPOBAH, YJIY4IIAET KayeCTBO
OTJIMBOK M , 3HAYUTEIBHO  YJIYYIIA€TCS CAHUTAPHO-TUTHMEHUYECKUE YCIIOBUS
Tpyaa.

3HaHue U y4€T ocoOeHHOCTel (POPMHUPOBAHUS OTJIIMBKH B TOW WU UHOUN
dbopMe MO3BOJISIET YHPAaBJIATh JUTCHHBIMU TMpPOIIECCaMH, OOOCHOBAHO BHIOpaTh
JTAHHBIM METOJ JIUTHSI, ONPEAEIATh MEPHI MO YCIEIMTHOMY €r0 OCYIIECTBICHUIO.



Kinaccudukanus cnelBHa0B JIUTHA .

1. TTo MeTory M3roBIEHUS TUTEUHOU POPMBI:

-JIATHE TIO BBIIUIABJISIEMBIM U MEHOIOJIUCTEPOIIOBBIM MOJETISIM;
-INTHE B KEpAMUUYECKHUE, TUTICOBBIE, IEMEHTHbIC, KAMEHHbIEC (DOPMBI.

2. Ilo MeTomy 3amoMHEHUs] METAIOM (POPMBI:

-JINTHE TOJ AABJICHUEM, BBDKUMAHUEM, IIEHTPOOCKHOE JIUTHE, JINTHE IO
HU3KUM__JIaBJICHUEM.

3. 1o xapakrepy OXJIaXXA€HUS OTJIUBKHU.

-JINThE B METAJUITMYECKUE POPMBIL;

-HEMPEPBIBHOE U MOJIYHENPEPHIBHOE JIUTHE.

4.11na3mMeHHBbIN c1OocO0O MOTYUYEHUS JTUThS.

[IpooOpa3oM COBpPEMEHHOTO JUThS IO BBHIIJIABISEMBIM MOJIETSM SIBISETCS
METOJ C IPUMEHEHHEM BOCKOBBIX MOJEJEH M3BECTHBIN CO BpeMEH IIyOOKOH
JTPEBHOCTH.

NmMeroTcs cBeieHUst 0 TOM, UTO 3TOT METOJ Hauall mpuMeHeHue ooiee 4-x
ThICAY JIeT Ha3aa B Erunre u Kutae.

Cxudst 2,5 Teicsun netuit Hazan ([Ipuanenposbe u [IpuazoBwe) Bianenu
3TUM METOJOM JJIs1 U3TOTOBJIEHUS YKPAILICHUN.

B Poccun 1o BOCKOBBIM MOJAEINSIM ObLIM M3TOTOBJIEHBI MOHYMEHTAJIbHBIC
ornuBku: - namsatHuk Ilerpy I ("Mennsiii Bcaanuk"; Panpkons 1782 rox ),
namsaTHUK Mununy u [loxapckomy, 1817 ron — pycckuii nurenmuk B.I11.Ekumos,
CKyJbNOTYypHBIE rpymmsl "Ykporutenu koHnen", Knoar 1850 rog.



Tema 2 - JIurbe mo BbIJIaBJAsIeMbIM MoaeasiM (JIBM).

CymHuocts JIBM

B cnenuanbHbIX JieTKO pa3z0dupaeMbix mpecc-(hopMax H3TOTaBIMBAIOT
JIETKOIUIABKUE MOJENM JIMTON IE€Talu U 3JIEMEHTOB JIUTHUKOBBIX cucTeM .Mojenn
1 DJIEMEHTHI JIUT. CUCTEM COOMPArOT B OJIOKH, HA KOTOpPHIE B HECKOJBKO CiI0eB (3-
12) nanocutcs >xujakas (OpMOBOYHAsE CMeChb WM OOMaska, cOCTosas U3
MBUIEBUAHOTO OTHEYIIOPHOTO MAaTEpHUANIA U CBA3YIOLIETO.

Kaxnerit crmoii oOceimaeTcs meckoM u cymurtcs. OOmaska HAaHOCHTCS IS
YIOPOUYHEHHS CJIOEB M JIY4YIIEW B3aMMOCBA3U. 3aT€M MOJEIb BBIIUIABIAECTCA U
MoJlyyaeTcs TOHKasg Kepamuyeckass 00o0si0uka. (OOO0J0YKY YCTaHABIMBAIOT B
HEPA3bEMHYIO ONOKY W 3aChINAOT MECKOM WM JPYTUM HAIMOJHUTEIEM C LEINbIO
NpeoXpaHeHUsl €€ OT pa3pylleHuil npu 3anuBke MeTtawwioM. [lanee dopma
npokanuBaercs npu 950-1000° C. MeTann 3anuBaeTcs cpasy xKe MOoCe MPOKAJIKH,
T.. B ropsuyto ¢opmy. 3aTeM CleIyIoT ONepaluy OXJIAKICHUS 3aTUThIX (PopM,
BBIOMBKYU OTJIMBOK U3 O00JIOYKHU, OUUCTKHU JIUThS U T. 1.

XapakrepHsblie ocodeHHocTH JIBM.

1.cnionb30Banue pa3zoBoM Mojenu. J[ms Kaxaodl OTIMBKM HE0OXOoauma
CBOSI MOJIelib, KOTOpasi MOCJI€ WM3TOTOBIEHHS (POPMBI MEPECTAET CYIIECTBOBATh
(BBITIABIISIETCS )

2.Mopenp HE UMEET pa3beMa U 3HAKOBBIX YaCTEH, €€ KOHTYPbI TOBTOPSIOT
(dhopMy OTIUBKHU.

3.@opMOBOYHASL CMECHh JKHUAKAs OTHEYIOpHas CYCHEH3Us U TBepas
COCTaBJISIFOIIAS — CYyXOM KBapUEBBIM MECOK.

4 Kepamuueckas 000J104Ka CO CTEHKaMH ToiuHou 1,5-10 MM HEe umeer
pa3bema.

5.BbICOKas TOYHOCTH pPa3MEPOB OTIHMBOK M €€ Majas LIEPOXOBATOCTh
MTOBEPXHOCTH.

6.Metann dame Bcero 3anuBaercs B (opmbl , HarpeTbie A0 900°C,
MOATOMY CO3/1aeTcsi OJaronpUsITHBIE YCIOBUS JJISl 3alOJHEHUS] (POPM U MUTAHUS
OTJIUBOK (TOMNIMHA cTeHOK (,8-2 MMm).

Bo3mo:xknocTu JIBM

[lepeuucnennsie ocoOeHHOCTH Texmpouecca JIBM mo3BoisiiOT Moy4uTh
OTJIMBKH

l. ¢ pasmepamu no 13 —14 kBamurery (I'OCT COB 167-75) , uro
cootBeTcTBYeT 4-5 kiaccy TouHoctd mo OCT 1024-1026 ( Jlurteitnbiit ot 7
KBajguteTa 10 17),

2.M epOXOBATOCThIO MOBEPXHOCTH 110 7-8 My kiaccy (COB 638-75),

3.Macca oT HeCKOJbKUX rpamMMoB 10 100 kr.



4. Ot1n. M. 6 13 pa3IMYHBIX CIUIABOB M CIJIAaBOB ¢ 0OCOOBIMHU CBOMCTBaAMHU Ha
ocuoBe N1, T1, Mo, Co, a Tak)ke MEIHBIX U aJIIOMUHUEBBIX CIIJIABOB.
[To JIBM u3rotaBiauBarOT OTJIMBKU MMOYTH 000N KOHPUTYpaluu

Ilopsi0ok pa3padoTKU U OCYNIECTBJIEHHUS TeXIpouecca.

1. Pa3paboTka TEXHOJOTMU OTJIMBKH (€CTh UYEPTEK JIeTalld C HAHECEHHEM
BCEX TpeOOBaHUN).

2. Pa3paboTka KOHCTPYKIUHU Mpecc-(HpOpMBbL.

3. BeiOOp ¥ mOATrOTOBKA MOJIEJIbHBIX MAT-JIOB.

4.MI3roTOBJIEHHE BHIILIABISIEMEBIX MOJICIICH.

5. UsroroBneHue nuTeHoi GopMbl- KEpaMUIECKOH 0OOIOUKH.

6. ®opMoOBKa, 3aJIMBKa, OXJIAXKICHUE U BHIOMBKA.

7. OudncTka, OTpe3Ka JUTHUKOB, TEPMOOOPaOOTKA, MOBTOPHAS OYUCTKA.

8. KoHTpoJIb KauecTRa.

IIpecc-popmbl

[Ipecc-dhopma- 3TO UHCTPYMEHT MJisi U3TOTOBJIEHUS MOJENH Yalle BCEro
coCTOsIlasl M3 JBYX YacT€d C BEPTUKAJIbHBIM, TOPU3OHTAJIBHBIM WJIHU
KOMOMHUPOBAHHBIM pazbéMoM. [1mockocTh pazbéMa 1 YUCIO pa3bEMOB BRIOUPAIOT
U3 YCIOBUM OBICTPOTO M yI0OHOTO U3BJICYEHUS MOJICTIEH.

TpeboBanusi k npecc-popmam

1.BHyTpeHHsII MOJIOCTh mpecc-PopMbl OHKHA 00ECHIEYUTh TPeOyemyto
TOYHOCTH Pa3MEpPOB U YUCTOTY MOBEPXHOCTH MOTYYAEMbIX B HUX MOJIETIEH.

Uem MeHbIlE pa3bEMOB HMeEET mpecc-popma, TEM BBIIIE TOYHOCTH
Mozenei. [To aToMy Becerjia ctpeMsiTcs AeiaTh min YUCIO pa3bEMOB.

2. Konctpykuust npecc-Gpopm 10KHA ObITh TAKOW, YTOOBI MOJIETh MOKHO
ObLIO JIETKO M OBICTpO, 0e3 Aedopmaluii U MOBPEXKIECHUN H3BIIeUb U3 paboueit
MOJIOCTH.

3. Ilpecc-popma gonxHa ObITH MPOYHOM, 0OecieurBaTh y100CTBO COOPKH,
a s yJoajieHus BO3AyXa U3 TMOJOCTU mpecc-GOpMbl MNpU 3aMOJHEHUU €&
MOJIEIBHBIM COCTaBOM- UMETh BEHTUJISIIUOHHYIO CUCTEMY.

B npecc-dbopme mpegycmarpuBaercst d. ¢. TouHas (ukcaiusi MojgoBUH
npecc-popm mpu cOOpKe 00eCIIeUnBACTCS HAMIPABISIONIUMHU IITHIPSIMHU.

OTkpblBaHME U 3anupaHue mpecc-GopM OCYLIECTBISIIOTCS PYYHBIMU,
MEXaHUYECKUMU U MHEBMATHUYECKUMU MEXaHU3MaMHU.

Mogenu u3 paboueil MOJOCTH YIANSIOTCS CTIeIUaTbHBIMU TOJIKATEISIMH.

Pabouass momocTh 18 KPYNHBIX MOJENEH  OXJaXKJaaeTcs BOJIOM,
MPOTEKAIONIEH MO0 KaHallaM B CTEHKaX Mpecc-POpMBl.

[lo KOHCTPYKIIMM U METOAAM M3TOTOBIICEHUS OOBIYHO pa3IMYalOT IMpecc-
dbopMBl Ui  €IMHUYHOTO U MEJIKOCEPUHUHOI0, CEPUHHOTO M MacCOBOTO
MIPOU3BO/ICTBA.



Pacuér pazmepoB padoueil moJj1ocTH npecc-(popMsl.

KonctpyupoBanue mnpecc-popM HAYMHAIOT C pa3pabOTKU yepTexa
OTJIUBKU C YYETOM,

- ycaJIKu MeTajuia:

-yCaJIKu MOJICIbHOTO MaTepuala,

- IOITyCKOB U MPUITYCKOB HA MeX0OpabOTKYy,

- BO3MOXXHOT'O pacIIMpeHHs] KepaMuyecKo (opMbl Mpu MPOKaTMBaHUU €€
npu t=950-1000° C.

Pa3Mmepsl paboueil mOJOCTH PEKOMEHIYETCS OMPEAENSITh MO CIAETYIOIUM
dbopmynam

a) 11 HApYKHBIX Pa3MEPOB OTIMBKHU
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rae D, —HOMUHANIbHBIN pa3Mep padoyeil moJiocTu npecc-GopMbl B MM

D,- HOMUHaNBHBIN pa3mMep OTIUBKU 10 YEPTEKY, MM

O — IOMYCK Ha pa3Mep OTIUBKHU B MM ;

Yoou —OOIIAs1 TUHEWHAS ycanka B %0;

MpaKkTHKa MOKa3ajla, 4TO CyMMapHas JUTEWHas ycajJka KoyeOsieTcs B
o4eHb mupokux npenaenax ot 0,3 1o 3,0 % A1 CTAIBHBIX OTIUBOK.

Pabouast monocts mpecc-hopM U3rOTABIUBAETCA C TOYHOCTHIO Pa3MEpPOB
Ha 1-2 KII. BbIlIe TPEOYEMOM TOYHOCTH Pa3MEPOB OTIUBOK.

[IIepoxoBaTocTh MOB-TH pabouei moaocTh mpecc-GopMbl 1. 0.> 8-ro
KJIacca 4acTOThl , T. K. OOJiee BBICOKAasi 4acTOTa MOB-THU YJIOPOKAET CTOMMOCTH
M3TOTOBJIEHUS Mpecc-POpMBbI, HE yiIyulasi MPaKTUYECKU KaYECTBO OTJIMBOK.

CymectByet 3 cnoco0a U3roToBiieHHs mpecc-hopm:

1. Mexanndeckoi 00pabOTKOM.

2. JlutbeM.

3. KomOGuHupoBaHHBIN CIIOCOO.

IIpecc-popmMbl  M3TOTOBJIICHHBIE TOJHOCTHIO  MEXaHOOOPaOOTKOMU
00OXOIUTCS B HECKOJBKO pa3 JOpOKe, YeM JIUThle. 3aTO OHM O0OECIeYMBAIOT
BBICOKYIO TOUHOCTb U YUCTOTY MOBEPXHOCTH. [103TOMY 3TOT crioco0 onpaBian npu
MacCOBOM IPOMU3BOJICTBE OTJIMBOK C MOBBIIIEHHBIMU TPEOOBAHUSIMHU 10 YUCTOTE U
TOYHOCTH.

Haubonee pacnpocTpaHeH KOMOMHUPOBAHHBIN CIIOCO0.

Marepuanom npecc-hopMbl CITYXkarT :
-YIJIEpOAUCTAs CTANlb UM CUITYMUH.



PaGoune TOBEPXHOCTM  CTaldbHBIX Mpecc-PopM  MOJUPYIOT  WIIU
HUKEJUPYIOT.

TunoBasi KOHCTPYKIUA pecc-hopMbI.

KpoMe nepedncieHHBIX 3JIeMEHTOB mpecc-GopMbl B €€ KOHCTPYKIIUIO B
XOJIAT Pa3IMYHbIC KPETIEKHBIC I€TAIN, HAPABJISIIONIUE, INTU(THI, BTYJIKH U T.]I.

Marpuiisl ¥ BCTaBKH, 0GOPMIISIONIHME paboune IMOJIOCTH HM3rOTaBIUBAIOT
u3 cranm 35, cranu 45, crtanu 40X; CTEep>KHU, BBITAJKUBATEIIU, JIUTHUKOBBIE
BTYJIKU- W3 CTAIA Y 8A; IUINTHI BBITAJKUBATEIEH, CTOMKHA, OCHOBAHUS — U3 CTAJIA
35.

TexH0JI0rus1 M3roTOBJIEHHUS MO/IeJIeil.

Tex. mpomecc W3roTOBJICHUSI BBHIIUIABISAEMBIX MOJEIEH COCTOUT U3

CHENYIOIINUX ONEPAIUN:

1) [TonGop MatepuanoB B COOTBETCTBUHU ¢ TpeOoBaHusMu JIBM.

2) TloaroToBka BBIOpAaHHBIX MaTEPHANOB M MPUTOTOBIECHUE MOJ-TO
COCTaBa.

3) [loaroroBka npecc-popM U U3TOTOBIICHUE MOJICIIH.

4) NsrotoBienue Mojeneit oTuBok 1 anemenToB JIIIC.

5) OrieHka MOBEPXHOCTH MOJIEIEH U KOHTPOJIb UX Ka4eCTBa.

6) XpaHeHune MojeeH.

7) Coopka mopenei B OJIOKH.

MojiejibHbIE€ COCTABbI U TPEOOBAHUS K HUM.

1) B pacniaBieHHOM COCTOSHUM MOJEIBHBIA COCTaB JIOJKEH
o0nagaTh XOpoIIew XUIKOTeKydecThlo. TemiepaTypa IJIaBICHHUS TOJDKHA OBITh
HeBbIcOKOU 60...100° C, B Toxke Bpemsl TemIeparypa €ro pa3MsrdeHus AOJDKHA
obITh He HIkeE 35..40°C, 1. e Ha 10...15°C Bblllle TeMnepaTypbl NOMEIICHUS, T/e
MIPOU3BOJUTCS U3TOTOBJICHUE MOJICNIEH U UX XpaHEHUE.

2) Obnanath cTaOWIBHOW U MUHUMAJILHOU YCAJKON MPU OXJIAXKICHUH.

3) beiTh XUMHYECKM HMHEPTHBIMM K MaTepuaiy mpecc-GopMbl U
MaTtepuany OTHEYIOPHOUN 000I0UKH.

4) VImeTh XOpONIYyI0 CMAayMBaE€MOCTh OTHEYNOPHOM CYCHEH3UEH WIIu
o0OMa3KoM.

5) UMeTh BBICOKYIO MPOYHOCTH U TBEPJOCTH MOCIIE 3aTBEP/ICBAHUSI.

6) MogenbHublii cocTaB JA. 0. MNPUrOA€H I MHOTOKPATHOTO
MMOBTOPHOTO UCIOJIB30BaHUSI.

7) MonenpHBI COCTaB JOJDKEH OBITH O€3BPEAHBIM IS 30POBbBS
paboTarouux.

JIist U3roTOBIEHUSI MOJIEIEH NPUMEHSIOT MHOTOKOMIIOHEHTHBIE COCTABBI.
N3 6oap110ro uucia MoAeIbHBIX COCTABOB MOKHO BBIJICTUTD CIAEAYIOIIUE:

1) JlerkomnnaBkue Ha OCHOBE BOCKOOOPA3HBIX BEILIECTB;

2) TyromnaBkux Ha OCHOBE ILJIACTMACC;



3) PacTBOpuMmBIE.

JInst mpou3BOACTBA MOJENEH MENKUX OTJIMBOK CpPEIHEW CIIO0KHOCTU
HIMPOKOE PACTIIPOCTPAHEHUE TMOJYUYMIIN JIETKOIUIABKUE COCTABBI COCTOSIIIME Yallle
BCEro U3 napaduHa U cTeapuHa.

1. Mapagun - TPOIYKT BO3TOHKM HEPTHU, OYpOTO YISl WU TOPIOYUX
cinaHieB (Oemas Macca €  KPUCTAUIMUECKOM CTpykTypoi). JlemeBbii u
HeePUIUTHBIN MaTepuai, IpUAaéT MOJIEIAM TUIACTUYHOCTD.

Henocratok: Huzkas (25...28° C) Temneparypa pa3MsrdeHusl.

2. CteapuH — NPOAYKT NEpepabOTKU PACTUTEIbHBIX U JKUBOTHBIX KUPOB;
CMECh JKUPHBIX KUCJIOT, CTE€APUH IMOBBIIIAET TEMIIEPATYPY pa3MsArdeHUss MOJENIeH.
Jloporoif u nepuuUUTHBIA MaTepuas, CKIOHEH K B3aUMOJICUCTBUIO ¢ OOMAa3Koi, B
pe3yAbTaTe YEro OH OMBUISIETCSI.

Yame Bcero nNpuMEHSIOTCS IByXKOMINOHEHTHbIE cocTaBel Tuma [IC 50- 50,
pexe IIC 70- 30 IIC — mapadunocteapuroBas cmech. CoctaBwsl IIC xoporro
CMauyuBalOTCS CYCIIEH3UEW Ha JITWICWIMKATE, UMEIOT HEBBICOKYIO TeMIepaTypy
maBieHus (50...55°C). Bo3Bpatr momenbHOro coctaBa 90...98 %.

Henocratku IIC sBnseTcs Ooinblmas ¥ HecTaOWJIbHAS ycajaka, HU3Kas
TeMmreparypa pasmsirdeHus. [[ns yaydiieHus KauecTBa MOJEIBHOTO COCTaBa U
YMEHBIIICHUS YCAJAKU B MOJIEJIbHBIE COCTAaBbl BBOAST Pa3IUYHbIC T00ABKU :

1. BypoyroabHblii BOCK — MPOAYKT MepepadoTKu Oyporo yriis, siBIs€TCS
CMECBhI0O BOCKa, CMOJIBI U acdaiabTOMOJ00HBIX BelecTB. Macca TeMHO-Oyporo
nBeTta, t,;= 90°C. O6nagaeT BHICOKOW MPOYHOCTHIO U TBEPAOCTHIO, 3HAUUTEIBHOU
XPYIKOCTBIO U MOBBIIIEHHON BSI3KOCTBHIO B PACILJIaBIEHHOM COCTOSTHUH.

2. Ilepe3mn — cMech TBEPAbIX BBICOKOMOJIEKYJISIPHBIX YTJIEBOJIOPOJIOB
MeTaHoBoro psga. O0nagaeT MOBBIIIEHHON IJIACTUYHOCTHIO U TETIOCTOMKOCTBIO.
HenocraTok — 3HaunTeNnbHas JIMHEHHAs ycaika, HU3Kasi IPOYHOCTh U TBEPIOCTD.

3. Kanudoab - TBepaas 4acTh CMOJSHBIX BEIIECTB XBOMHBIX JIEPEBHEB.
XpyINKuW, CTEKIOBUIHBIM, MKEITOrO0 WM KOPUYHEBOIO IBETa. BBOAAT Takke
MOJIUCTUPOJI, JyOOBBI OCTAaTOK, TOP(PSHOW BOCK, HTHILEIUIIOIO3Y U .
MaTepuansbl .

ITo >Tim nobGaBkamM pa3paboTaHbl KOMIIO3UIIMKM MOJIEJIBHBIX COCTaBOB.

Marepuan I1C IICB50 ITIT70- P-3
50 - 50 —-30- 70 10-20

[Napadun 50 50 70 60

Creapun 50 30 - -

bypoyr. - 20 - 12
BOCK

Lepesun - - 10 22

Topdsnoit - - 20 -
BOCK

Ky06oBbIii - - - 6
OCTaTOK

P — 3 Hawubonee pacrnpocTpaHeH B moclieaHee BpeMs ( HET CTeapHHa, a
ocTaJbHBIC MaTePUAIbl HEIOPOTHE U JOCTYITHHI ).




Henocrtatoxk P —3 - Oousbiias ycanaka .Pa3pabotan HoBbIN MaTepuan PM
(B 5-7 pa3) obnamaetr MeHblIeH ycaakou, yem P-3.

50% P- 3 +43% kapbamun + 7% xanudoJs .

[ToBepXHOCTH MOJIENH TJIANIKasT ¥ OJecTsIas .

Kapbamuna—rexaudeckass MOYEBHHA, TPOU3BOIUTCA Kak yIoOpeHHe.
[TpousBOAMTCS MJIsT M3TOTOBJICHUSI PACTBOPSEMBIX MOJCIICH T 0CO0O TOHKUX U
CJIOHBIX MOJEIEH.

HN3roroBjaeHne MOJIEJICH.

1.ITpuroroBneHne MOAEIBLHOIO COCTaBa

OTOT MpOLECC COCTOMT W3 CMELIMBAHUSA MCXOOHBIX KOMIIOHEHTOB H
pacIuUIaBI€HHUs] WX, JJI 4Yero IpUMEHSAETCS J00W TEIIOHOCUTENb KpoMe
OTKPBITOT'O OTHS.

Hcxonnable MaTepuansl H3MENbYarOT 10 KyckoB 30-50 MM g ycKOpeHus
IIPOIIECCa PACIIIABIICHHUS.

B unauBHayanpHOM — TNIPOM3BOACTBE  MOJ.  MAaccChl IIOJTY4aroT
pacIUIaBI€HHEM KOMIIOHEHTOB B 3JI. BaHHAX, BOJAHBIX OaHSX, U T. [, MOXXHO B
[JIMIIEPUHOBBIX OaHsX.

B cepuitHOM M MaccoBOM NIp-B€ MPUM. pa3iIW4HbIE YCTpoMCTBa . B HuX
BBIITOJTHSIOTCS CJIEI. ONEPALIAHN:

1. PacrmuiaBnenue v oTAeIeHUE IOCTOPOHHUX BKIIFOUYEHHUH U3 BO3BpaTa

2. PacnnaBieHHME — CBEXKHX  COCTAaBIAIONIMX W NPUTOTOBJICHHUE
acTooOpa3HOi MacChl HEOOXOAUMOMN TEMIEPATYPHI.

IIpuroros.ieHne MOAEJIBHOI0 COCTABA.

TexHonoruss MpUroTOBICHUS MOJIEIBHOIO COCTaBa 3aBUCHUT OT IPUMEHsE-
MBIX IS HEro marepuaioB, oObeMa MPOU3BOJICTBA OTJIMBOK M CTENEHU €ro
Mexanuzanuu. [lapaduHo-cTeaprHOBBIE MOJENIbHBIE COCTaBbl MPUTOTOBIAIOT B
BOJISIHBIX JJIEKTPOBaHHAX WM TepMmoctatax. PabOoumii Oak 1 Takoi BaHHBI
MOMEIIAIOT B pe3epByap 4, 3amoaHEeHHBIM BoAoW. J[HO M OOKOBasi MOBEPXHOCTH
pe3epByapa 00OTrpeBarOTCS AJICKTPUYECKOM HHUXPOMOBOM crupanbio 5. B aHO
pabouero 0Oaka BMOHTHUPOBaH OO0OTpeBaeMbli KpaH 6, MpelHAa3HAYEHHBIH s
BBIIIYCKa TOTOBOIO MOJIEIBHOTO COCTAaBa, KpaH 7/ s CHyCKa 3arpsa3HEHHOTO
cocTaBa U KpaH 8 Jij1sl ciivBa oborpeBaroniei 0ak Bojbl. Temieparypa MOAEIBLHOTO
coctTaBa ©  o0OorpeBaeMOil  BOABbl  KOHTPOJHUPYETCS  TEPMOMETpamu 2,
YCTAHOBJIEHHBIMU B KPBIILIKE 3 BaHHBI.



[Iporiecc MpUTOTOBIEHUSI MOJEIBHOIO COCTaBa COCTOUT B CJEAYIOIIEM.
OuunieHHble OT MEXaHMYECKUX 3arpsA3HEeHHl Kycku mapaduHa, cTeapuHa u
Bo3BpaTta pazmepoM 100x100x100 MM B onpeieIeHHbIX COOTHOIIEHUAX (110 Macce)
3aKJIaJbpIBAIOT B pabouuii OaK 3JIEKTPOBAaHHBI M paciuiaBisioT. [Ipu temnepatype
80—86°C coctaB BbIACpKUBAIOT S5—I10 MHH IS OCAXICHUS IMOMAaBIIMX
3arpsisHeHuid. [locne orcros pacminaB GUIBTPYETCS U MEPEIUBACTCA B MEIIAIKY.
371ech MOJENIBHBIM COCTaB OXJaXAAeTCs [0 MNacTOOOPa3HOTO COCTOSHUS
(mo 42...45°C) u nnsg yMeHBUIEHHS] YCaJKU HACBIIIAETCS BO3AyXOM. ['OTOBBIN
COCTaB MOJAETCS JJIsl 3alPECCOBKHU MOJIEIIEH.

806

1 — mpecc-hopma; 2 — cTol npecca; 3 — IMTOK MOPITHS; 4 — IIPHUII
[THeBMaTHUECKUI MpeCC A1 U3TOTOBJICHUS MOEIeH
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N3rorosienne mojaeei

[Iponiecc U3roToBICHNUS MOJIEIIEM COCTOUT H3:

1. IToaroroBku mpecc-popma (0OUYUCTKA, CMa3Ka pabodeil MOJIOCTH TOHKHUM
CJI0€M 3MYJIbCUH WIIM YUCTOTO TpaHCHOPMATOPHOrO Macia )

2. 3anonHeHus padboveil moyIocTu npecc-HopMbl MOAECTBLHBIM COCTaBOM.

3.Beiaepikka AJis 3aTBEp/IeBaHUSI MOJIETIEH.

4. Pazbopka npecc-hopMbl U U3BJICUCHHUE MOJICIICH.

5. Belaep:kka MOJENI A0 OKOHYAHUS YCaIKHU.

6. 3a4KCTKA 3ayCEHIEB U KOHTPOJIb Ka4e€CTBA MOJICIICH.

7. COopka Mojieniei B OJIOKH.

Cnoco0bl 3anoiHeHUs npecchopM Mo/IeJILHBIM COCTABOM.
1. Crioco6 cBOOOIHOI 3aJIUBKHU.
MoenbHbIN COCTaB UCIOIB3YIOT B JKUJIKOM COCTOSAHUU mpH t-pe 70-80 °C.
IIpumensieTcs peako (W3-3a TOBBIMICHHOW YCaJAKHW) JJISI W3TOTOBJICHHS
KPYITHBIX U CJIOKHBIX MOJIEJICH B €IMHUIHOM U CepuiiHOM Tp-Be. Croco0 mpocT B
HCTIOJIHCHUM.

2. 3aquBKa mnoa AaBJieHHeM. licrionp3yeTcs Takke — KUIAKUHA MOJI.
Matepuall. J[aBieHue Ha HETO OCYUIECTBISAETCS MOPIIHEM WJIU CHKAThIM BO3yXOM.
JlaBneHre Ha MOJIENbHBIA MaTepual yAEep>KUBAETCA 0 TMOJIHOTO 3aTBEp/ICBAHUSI.
DTOT croco0 MO3BOJISET MOJIy4aTh TOYHBIE MOJIENIU 0€3 yCal0YHbIX PAKOBUH.

3. 3ampeccoBka. Moa. cocTaBbl HCHOJB3YIOTCA B NAacTOOOpa3HOM
coctosirun (t-pa 45-50 ° C ) . ocymiecTBIsieTcss PyYHBIME U aBTOMATHYECKUMH
HITPUIAMHU UITH TTPECCOBBIMU YCTAHOBKAMM.

ABTOMaTHUYECKHE LITTPULIBI MPOU3BOSTCS Ha KapyCeIbHbIX
JECATUNO3UIIMOHHBIX aBTOMATaX.

Oxunaxkaenue MmojaeJsei

[Ipn oxytaxkieHUn MOJENE UX pa3Mepbl U3MEHSIOTCS U3-3a ycanaku. M3-3a
HHU3KOW TEIUIONMPOBOJHOCTH MOJI. COCTAaBOB OXJaxJaeHue mautcs 1-5 wgac. s
YCKOpEHHUs Mpolecca He0OXOAUMO MPUHYJIUTENIBHOE OXJIAXIEHUE B MPOTOYHOMU
BOJIE MJIU O0JIyBaHHE CHKATHIM BO3/TYXOM.

XpaHeHune MojaeJien

Mogenu XpaHIT IpU TEMIEpaType, UCKIIOYAOIIEN UX pasMardyenue. s
n3beranusi KOpoOJieHHs] TOJ COOCTBEHHBIM BECOM HEOOXOAMMBI CHElUabHbIC
OMOPHI WX MOJICTABKH.

OT1aesika 1 KOHTPOJIb Ka4eCTBAa MO/IeJIei.

3ayceHIlbl Ha MOJEINSIX 3aYMINAIT BPYYHYIO C MOMOIIBIO CHEI. HOXKEW.
Cnenpl cma3ku mnpecc-QpopMbl, Biark W JAPYTHUX MOPUMEHSEMBIX MOCTOPOHHUX
YaCTHUIl YAAISIIOT CKATHIM BO31yXOM.

KoHTponib KauecTBa onpenensercs: BU3yalibHO.

[lepuoanueckyro aedopmannio U pa3MEpPHYIO TOYHOCTH OIPEICSIOT B
nabopartopusix crell. uaMep. npudopamu (KaauOpamu, JTUHEHKaMu, 1a0JOHAMU U

zp.)
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Coopka moaesieid B 0JIOKH.

biokom Mopzenel Ha3pIBalOT MOJAENU OTJIMBOK, COCIHHSEMBIX B OIHO
nenoe ¢ mozaensio JI.C. (murarenw, cTo....)

brioku Moneneidt cobuparoT malkou, CKIEMBAHMEM WM MEXaHWUYECKUM
CKPETUJICHUEM.

IMajiky NpUMEHSIOT B €IMHUYHOM U CEPUMHOM MPOU3BOACTBE. {1 3TOrO
UCIIONB3YIOT 3J1. MAsNIbHUKU C TUIOCKUM IIMPOKUM KajaoM (B hopme JIe3BUS HOXKA).

B kpynHocep. U B MaccoBOM Mp-Be COOpPKY MOAENEH NpOU3BOISAT
MEXaHUY. CKPEIUICHHEM. 3BEHbsI MOJIEe U3rOT. B MHOIOMECTHBIX Ipecchopmax.
3BEHO COCTOUT M3 MOJEJIEH OTJIMBOK, INMUTATENEd W  LEHTPAIBHOIO KOJIbLA
(cexuuu moaenu ctosika). CeKIuu MoJielieid HAaHU3bIBAIOT HA CHEIl. CTOAK-KapKac U
3aKPEIUISIOT UX HA HEM.

CO0opKy ckileMBaHHEM MPUMEHSIOT PEIKO, B OCHOBHOM JII1 MOJIENIEH U3
MEHOMOJUCTUPOJIA B EMIUHUYHOM MTPOU3BOJICTBE OTJIMBOK.

N3roroBjeHue KepaMu4IeCKuX 000,J109K0OBBLIX (hopm.

B o0meMm 70%-1UThS IO BBIILIABIISIEMBIM MOJEISIM W3 BCEX CHEIl. BUIOB

JINTHA.
Cxema nporiecca U3roTOBJICHUS JTUThHS MO BBITUIABISIEMBIM MOJICIISIM
H3rorosinenus Cymixa
MO/JIETIEH. » opm.
IIpoxkasxa.
A
v
[Tomyuene o
bopm. OpMOBKa,
3aJMBKa.
A y
VY nanenue BribuBka
MoIeneH. ¢dbopMm, ouncTKa
JIUTHSL.

B cBs3u ¢ Tem, 4To 000JI0UKa SIBI-CSI OCHOBOM MOJYYEHHS] OTIMBOK IMpHU
JIBM K Helt ipeabsaBisatoTes cii. TpeboBaHuUs :
1.Cycnen3us a. 001aaaTh MOBBIMICHHONW CMAaYUBAaEMOCTHIO K MOJISTIH.
2.00611aTh JTOCTaTOYHO BBICOKOM MPOYHOCTHIO.
3.BelaepkuBaTh TMHAMUY. U CTATUC. HAIOPBI PacIlIaBa.
4. He npedopmupoBaThCsi TMpU 3aJIUBKE, 3aTBEPACBAHUU U
OXJIQXKJICHUU OTJIUBKHU.
5.BBITh OTHEYNIOPHOU ITPU MTPOKATMBAHUMU.
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6. ImeTh razonpoHUIlaeMble CTaHKH, YTOOBI B JOpME HE BO3ZHUKIIO
MPTUBOABIICHUE Fa30B, YTO MOXKET MPUBECTH K HEJIOJIHBAM.

7.BBITh XUMHYECKH UHEPTHBIMU K MOJEIBHOMY COCTaBY U METAJLLY
OTJIUBKHU.

8. IMeTh 1OCTAaTOYHYIO MOAATIUBOCTh, YTOOBI HE MPEMSITCTBOBAThH
ycaJIKe CIUIaBa.

9. OO0ecneunBarth TMOJYYEHUE OTIUBOK BBICOKOW TOYHOCTH,
TpeOyeMoil epoXOoBaTOCTH MOBEPXHOCTH, MACCHI U TEOMETPHH.

Koncrpykuus ¢popmbi.

O6omnoukoBas (opMa COCTOMT M3 HECKOJbKHX cJioeB. IlepBwIii cioit
HaHOCHUTCS HEMOCPEJACTBEHHO Ha OJIOK Mojieiel — 00JIMIIOBOYHBIH CJI0M.

OONUIIOBOYHBIA CJIOM, KaK © TMOCIAEAYIONIUNA TMOJy4aroT OKYHaHHEM
MOJIEIBHOTO 0JI0Ka B CHEHAIBHO NPUTOTOBICHHYIO CYCIICH3HUIO.

CycneH3usi COCTOMT M3 CBS3YIOWIEr0 W HamoJHuTens. Kaxnaplid cioi,
MOJYYEHHBI OKYHAaHHEM YBEIIMYMBAECT NPHUCHIIIKOM CYXOTrO MECKa WU JIPYTUM
orHeynopusiM Marepuanom. Cycmemsus s [0 cimos A, obnazaTh  Clies.
CBOWMCTBAMH:  XOpOIIO TIOKPHIBAaTh MOJEIb M HE BCTYNaTh B PEAKLIHUIO C
MaTepPUaAIOM MOJEIN, MPOYHO COCOUHATHCS C TMOCICAYIOUIMMHA CIOSIMUA H
MIPUCHITIKON.

KonndecTBO €10€B 3aBUCUT OT MacChl OTJIMBKHA U MOXKET COCTAaBIATH 4-10
cno€B. Kaxnapld cioil Tmepel HAHECEHHWEM IMOCIECAYIOUIEro IMpeIBapUTEIbHO
IPOCYIIUBAETCS B TEUEHUH 2-4 9ACOB, teyy =18- 20 oc.

[IpeaBaputenbHO MOJCYIIKAa HEOOXOAUMMa, T. K. CBEXE HaHECEHHas
000JI0UKa MPAKTUYECKU HE o0nagaeT NpoyHOCThI0. OHa YIEpPKUBACTCS TOJIBKO
Oyarogapsi JEUCTBUIO WM CMadyuBaHUS. YTNPOYHEHHE OOOJIOUYKU MPOUCXOAUT
Kak B IIPOLECCE €CTECTBEHHOW CYIIKM, TaK W B TNPOLECCE XUMHUYECKOIO
TBEPACHUA.

@®opMOBOYHBbIE MATEPHUAJbI U MX MOATOTOBKA

Cesazyoniue pacTBOpbl [Ji1 KepaMHYeCcKuX (OpM H3TOTAaBIMBAIOT Ha
OCHOBE JSTWJICWJIMKATa, . CTEKJIa WIM WX Pa3HOBUIHOCTEH.

ITHICHJIUKAT — 3TO CMECh OTHJIOBBIX 3(PHUPOB  OPTOKPEMHEBOMU
KHCJIOTBI — JKMJKOCTh, CJIETKAa OKpallleHHas B JKEITHIM (WM OypbIid) IIBET C
XapakTepHBIM 3amaxoM 3¢upa mioTHOCcThI0 980-1050 Kr/M3 U tgn~ 165,5°C.
Ha mpaktuke yame Bcero ucnoib3yioT OTC — 40. Iudpa ykaspiBaeT cpeaHee
conepxkanue Si0; B stuncunukare (3TC-32).

OTWICWIMKAT HE SBJISETCS CBSA3YIOIMIMM, a CTAaHOBUTCS MM TOJBKO
Mocje THUIPOJIN3A.

[TonydaroT STWICWIMKAT clenyromuM ooOpazoMm. CHauyana mOIy4YaroT
SiCly u nyrém mpoayBku xiopa Haj FeSi. I[lomyueHHBIH OPOOYKT COEAECHSIIOT
C OJTWIOBBIM CIHPTOM TIPH HENPEPHIBHOM HX CMEIIEHUM B peEaKkTopax Hu3
HepyKaBeromie cranu. Peakius HaspiBaeTcsl peakimen stwnodukanuu SiCly:

SiCl,+ 4C,HsOH = (C,H;50),Si + 4HCI

3P OPTOKPEMHHUEBOI KUCTOTHI
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B coctosauss moctaBku OTC mpencraBiser coboit cmech 3(QHUPOB ¢
Pa3INYHOM MOJIEKYJISIPHOM MaccCoOM.

HanmenoBanue u xumuueckas Qopmysa Conep. Si0,, %

Monoadpup (C,Hs0),S1 28,8

,HI/IB(I)I/Ip (C2H50)6Si02 35,1

TpI/IB(l)I/Ip (C2H50)881302 37,8

TeTpaa(pr (C2H50)108i403 35,3

HCHTaB(l)I/Ip (C2H50)128i504 40,3

FCKT&B(I)I/Ip (C2H50)14Si605 42,0

Jlnst monydenus cBsizyroniero pactsopa sTwicwinkar (3TC) moasepraiot
ruAponu3y (m00aBisSIOT B BOAY), IpPU KOTOpoM HTokcuibHblie Tpymmbl C,HsO
3aMeniarTcs THIPOKCHIbHBIMY rpynnamMu OH,

C,Hs0 — (OH),

a nuHeliHoe cTtpoenune Mojekya DTC nmpeBpaiaercsi B pa3BeTBICHHOE U YaCTUYHO
CIIMTOE B pe3yJbTare MoJuKoHAeHcauuu. I[lo Mepe Takoro 3amMeleHHs
o0pa3yloTcsi Takue NPOAYKThl THApPOAU3a (TUAPOJIU3ATHI), KOTOphIE OOJbIIE
HalOMHUHAIOT KPEMHHUEBYIO KUCJIOTY, 00Opa3yIONlyl0 KOJUIOMAHBIA pacTBOP — 30Jb
OKHCU KPEMHHUSL.

HaHpHMep: 2(C2H5O)128i504+ 1 7H20255102H20+24C2H§OH

KpEMHEBas KHUCJIOTa CIIMPT

erMHI/IeBaSI KHCJIOTa HCYCTOﬁqHBaﬂ — 30JIb OKHCH KPpCMHUAI.

[M'uaponus sTuiCUINKaTa TPOBOAST PACTBOPOM BOJBI B CHUPTE, AllETOHE,
MOCKOJbKY HSTHJICHIMKAT HE PACTBOPSIETCA B BOJIE, a peakluus TUAPOIU3a
ATUJICWJIMKATA B BOJIE MOXKET UJTH TOJBKO HAa MOBEPXHOCTU UX pa3jiena.

CkopocTh peaklMy THAPOIU3a HEBEJIHMKA, MOTOMY [JIsi YCKOPEHUS
rugpomu3a BBoauTcsa 0,2-0,3%HCI nwa 1kr OTC wu p-p HEOpPUPBIBHO
nepeMeniuBaioT. Cama peakius 3K30TepMudeckast ( BbIISISETCS TEIIIO), OITOMY
COCY/IbI M anmnapaThl TUIPOJIN3a — THAPOIU3EPhI OXIaXKAAI0T MPOTOUYHON BOJIOM.

BBoaumbie B p-MI0 THAPOIM3a alleTOH (COMPT) U BOJIa MPU CYIIKE U
MPOKAIMBAHUU 000JoueKk wucnapsaroTcs, a SiO, (KOJUIOMIHBIA p-p ) U3
HEYCTOMYHMBOTIO COCTOSIHUSI — 30J5 MEPEXOJUT B YCTOMYMBOE — T€llb. | €lb
LEMEHTUPYET 36pHA OCHOBBI U 00ECIEUUBAET CI0SIM 000JIOUKH MPOYHOCTb.

s pacuera konuuectBa pactBoputens u H,O, HeEOOXOIUMBIX s
peakiuii ruaponunza ITC pazpaboTaHbl HOMOTPAMMBI.

[IpeumymiectBo 060s04yek Ha DTC:

- obonoukn Ha OTC HUMEIOT BBICOKYIO MNPOYHOCTH M JAIOT XOpOIlee
Ka4e€CTBO MOBEPXHOCTH JIUTHS.

Henocratku nponecca nmuthsa Ha DTC:
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- TOpUMEHEHUE JEePUIUTHBIX JOPOTOCTOAIIMX MATEpUATIOB, a TaK¥kKe
JUTUTEILHOCTH TIporiecca (0T 2 10 48 4acoB);

- TIOBBIIIEHHAs CKJIOHHOCTh OOOJOYKM K TpeHMHaM — OCOOEHHO ¢
YBEJIUYEHHEM rabapuTOB 000JI0YEK.

Hosas mexnonoeus uzeomoenenusi 00010YKO8bIX (HOpM — HA HCUOKOM
cmexie.

[IpuoputeT B CO3MaHUM HOBOM TEXHOJIOTMU H3TOTOBJICHUSI 00OJOUYEK C
INPUMEHEHUEM B KAueCTBE CBA3YIOIIEr0 HEJOPOr0 M JOCTYIHOTO CBSI3YIOLIETO
Marepuana - XKUJIKOrO0 CTEKJa MPUHAIJIEKUT COBETCKOMY UCCIEAOBATEII0 —
nwkeHepy Ilepmmuy I1.C. B MHpOBOM TMpakTUKE 3Ta TEXHOJOTUS BIIECPBbBIC
BHeApeHa Ha YpanmamsaBoje B 1951 rony.

B Hacrosiiee BpemMsi OH Hax0JIUT Bce 00Jiee IUPOKOE pacpOCTpaHEHHE.

Kuakoe crekiio.

HOquaIOT IIyTEM CILUIABJICHUA COAbI C KPEMHC3CMOM!:
Na2C03+nSiOz=Na20 nSi02+C02
K2C03+1’18i02: KzO nSi02+C02

IIpoucxoaut oOpa3zoBanue cwimkata Na wimu K B Bujae TBepaoit
Mpo3payHoOi cuiukat — riblObl. OHA pacTBOpsiETCA B ropsiueit Bojie U 00pa3yeTcs
xuakoe cteksio. CoorBeTcTBEeHHO, JKC MOXET OBITh HAaTPUEBBIM WJIM KAJIMEBBIM.
[TpakTuKO# YCTAaHOBJICHO, YTO JIYYIIIUM SIBJISIETCSI HATPUEBOE CTEKIIO:

NazO nS iOzl’leO.

KC xapakrepusyercss CIACAYIOIIMMHU IapaMeTpamMu:  XHM. COCTaBOM,
MOZYJIEM U Y. BECOM.
Ilon wMoapysmemM TOHMMAaeTCs OTHOLICHUWE YHCIa TIPaMM-MOJIEKYJ

KpEMHE3eMa K YMCIly TpaMM-MaJIEKyJI OKucH Na.
Monyns onp-cs 1o ¢-ne: M="2510 1 37 ,
%Na,O
rae 1,032 — oTHOmEHne MOJIEKYIIPHOM MACChl OKMCH Na K MOJIEKYJIIPHOU
Macce KpeMHe3eMa.
TexHuueckoe  KHAKOE  CTEKIO  IPEACTaBISET  COOOM  BA3KYIO
CHUpPONOO0Opa3Hy0 KHUIKOCTb KEITOBATOIO MJIM 3€JIEHOBATOrO LiBETa. XpaHST B

3aKpBITOU Tape, T.K. B3aumojiectByet ¢ CO, Bozayxa: (Ha cratioe nem)

NazO-nS i02+C02:N212CO3+1’IS IO;

l

Komnouns. p-p xpeMHO3eMa

Omyckasich Ha THO KOJ.p-p 00pa3yeT CTYyACHUCTBIN 0CaJ0K U TaKOE CTEKIIO
JUTSL 1IeJIeN OTHEYTIOPHOTO MOKPBITUSL CTAHOBUTCSI HEIIPUTOTHBIM.
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Uewm Bbimie monynb, Tem Jjyuiie XKC u Tem oHO Oojee MPUTOIHO s
U3TOTOBJIEHUS O0OOJOYEK T.K. MPUOOPETAaeT CKIOHHOCTh K Oosiee OBICTPOMY
TBEPJICHHUIO.

[TpOMBIILIEHHOCTD MOCTABIISET K. CTEKIIO

§=1410-1470 “/m>  uM=2,7- 3,0

JUis ~ mpumaHWs  CTEKIy  TIOCTOSHHBIX ~ CBOWCTB  TOABEPTalOT
MpeABAPUTEILHON MOATOTOBKE:

1.Pa3Bozst Bomoit 1o 6=1400 “"/m’

2. K passenennomy JKC pobGaBisitor 5-8%  BOAHBIA  pacTBOp
NH,Cl(xnopuctoro amonusi) u3 pacuera 30 r NH4Cl na 100r k. ctekna.

Na,O0-nS10,- mH,0 +2NH4Cl = 2NaCl+ 2NH,OH+S10,

| |

. 1
[Ipu »Tom BbIMamaer TBopoxkuctass macca cmecu SiO, u NaCl (I[Og

obbeMa)
Ota Mmacca noa BausinueM octatouHou menoun NH4OH B cTekna gepes 4-
8 4yacoB MOJIHOCTHIO pacTBopsieTca. CTEKsI0 TOTOBO K ymoTpebnenuro M=3,0-3,5

8=1290 —1300 I% .

B noarorosnennom KC cooTHOIIEHUE KOMITOHEHTOB CTAOUIU3UPYETCS :

% S10,=21...23 %

% Na,0 =7,0...7.5 %.

[Tpurorosnennoe T.0. ’KC coBmecTHO C mbUIeBUIHBIM KBapuem ( 50%+
50%) aBysieTCA OrHEYHOPHON 00Ma3KOiA.

OcobeHHOCTH TIpoliecca MOJY4YeHUs OrHeymopHou oOonouku Ha KC
CBA3YIOIIEM.

[locne oxyHaHus Ojl0Ka MOAENN B OOMa3Ky Ha . CTEKJIE M OOCBIIKOM
MEeCKOM OJIOK HeMeJICHHO morpyxkarT B 18-20 % -HbIN BOJHBIA P-P XJIOPUCTOTO
ammonus NH,Cl monx pgelictBueM KoToporo o0o0j0YKa TBepAeeT depes 2...3
MUHYTHI (T.€. 3aKpEIIsIeTCs).

A

oOmaska OOchInKa meckom .| 3akpennenue

A

3akperieHne MPOUCXOINUT MO CIEAYIOIIEH peakiuu
NazO nSiOz+2NH4C1=nSiO;+2NH3+ 2NaCl +H20

Irciib

B pesynbTaTe peakiuu MTHOBEHHO OOpa3yercsl KOJUIOUJIHBIA pacTBOP
KpeMmHe3eMma (Tejib KPEeMHUEBOM KHUCIOTHI), KOTOPHII MOHOJIUTHO M MPOYHO
CBSI3bIBACT 3€pHA MapIlaiuTa W TMPUCHIIOYHOTO MecKa (3TO TaK Ha3bIBaEMbIil
"MOKpBIH" cmoco0 3akperieHus). AHAJIOTMYHO BBIIIE OMHCAHHOMY CIIOCO0Y Ha
OTC - ceasywomeMm, HaHocuM 4-6 cioeB 000704kd. Bpems Bblaep:KKu
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(3aKperuieHus ) KaXKJI0To CJI0sl coCcTaBisieT 6-8 MUHYT, TpoTUB 2-4 yacoB Ha DTC-
CBS3YIOIIUX.

Ha wnameit xadenpe ycoBepiieHcTBOoBaH crnoco0 wusrotoieHust KC
000JI0U€K MyTeM COBMEIIEHUsI onepanuu oOchinku neckom B cmecu ¢ NHyCl B
"cyxoMm" mopoikooOpa3HoOM BU/IE .3epHa MecKa MpeaBAPUTEIBHO Nepe] 0OCHITKOM
wiakupyroT 3-3,5% NH4Cl ot maccel necka u Takoil cMeChi0 OOCHINIAIOT MOJIETh
nocie OKkyHaHusi ee B oOMaszky. Takoi cmoco0 Ha3zBan " cyxum " cmocoOom
3aKpEIUICHUs CI0EB 000JIOUKHU. ITOT CIIOCOO BHIFOJHO OTJIMYAETCS OT " MOKpOro":

1) cokpaiiaercs onepaius 3aKpersieHus B BogHoMm pactsope NH4Cl.

2) B 10-15 pa3 camxkaercst pacxon NH4CL

3) NOBBIIAIOTCS CAHUTAPHO TUTHEHUYECKUE HOPMBI TPY/Ia.

4) MOBBIIAETCA KAYECTBO 0OOJIOUKHU.

5) BBICBOOOXKAAETCS JOMOJIHUTENbHASI OCHACTKA.

KOHTpO.H]) BA3KOCTH CYCIICH3UMH .

Ompenensiercs MOpu MOMOIIM BHUCKO3UMETpa W CTPOTO TapUPOBAHHOU
€MKOCTH, TI0 BPEMEHHM MCTEUEHHUSI CYCIIEH3UM U3 COCyJa: MEpBbIN cioil - Oosee
rycToM, Bpems uctedeHusi 35-45 cexkynna. Bropoil u nocneayrommue ciaou 25-30

CEKYH]I.
HanosHauTeJn.

[TbuieBUHBIN KBapll MOMYYalOT Pa3MOJIOM IUIABJIEHHOTO KBaplia WU
KBapueBoro necka, ppaxuus 0,05 mm (camoe MeIKoe CUTO).

PHN3NKO-XMMHUYECKNIA cocTaB KBapLia MoJ1I0TOro nolsieBMAHoOro

Mokasatenn, %
Mapka
roCT MoTepn
Sio2 Fe203 Al203 Fe Ca0 npu npoka-|(BnaxHocTs [poces 005
9077-82
NNBaHWUK
A 99,5 0,05 0,5 0,05 0,05 0,1 0,2 88,0
A
(cppakumsa 99,0 0,05 0,5 0,05 0,05 0,1 0,2 99,5
2-3 MKM)
b 98,5 0,15 1,0 0,25 0,15 0,15 0,5 84,0

[TpuM. IUPKOH B BUJE MYKH, KOPYH/ TAaK:KE B BUJIC MYKH.

B kauectBe 0OCHIIIOYHOrO Marepualna MPUMEHSETCS KBapll. MECOK MapoK
K-016, nyume oGoramieHHble ( ¢ MaJIbIM COJEpKaHUEM TJUHBI ), TUPKOHOBHIE
MEeCKU MEJIKHUE U IP. OTHEYII. HAMOJHUTENH (I1aMOT, KOPYH]I).

IIpuroroB/jieHHe CyCrieH3Uil 1 KOHTPOJIb e¢ kayecTBa (B3 —4)

Jlydiiee cBs3ylollee — 3TWICHIMKAT, KOTOPbIM MpHUM-CS 71 HamOoJliee
OTBET. JeTajel. B ocTalbHBIX clydasx NpUMEHSIOTCS 0osee JeNIEBBIE CBA3YIONINE
— xkugkoe crexio. JUIs mnepeMelmMBaHUSA  CBA3YIOIIMX M HAIOJHHUTENEH
MPUMEHSIOTCS  Pa3HOTO  poJla  CMECHUTEIU: JIONACTHBIE,  TOPIIHEBHIE,
mecTepEHYaThIE U AP.
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Kunkas cycrieH3usi XOpoIIo 3aMoJIHSAET MEJKHUE JIEMEHThI MOBEPXHOCTHU
Mozenu (Tmas3bl, OTBEPCTUS M Jp.), XOPOIIO CTeKaeT (YMEHBIIAETCS Pacxoj
CYCHEH3UH, YBEIUYMBAETCS MPOYHOCTH OO0O0JIOYEK, YMEHBIIAETCS CKJIOHHOCTH K
pacTpeckuBaHuio).CreyeT y4uThiBaTh (PaKT TOTO, YTO MPU HNEPBUYHON OOCHINKE
MOJIEJIN TIECKOM HapyLIAE€TCs YMCTOTA MOBEPXHOCTH AETAlel, modromy, i 1+
CJI0SI MPUMEHSIETCS CYyCIEH3UsI C TOBBIIIEHHOM T'YCTOTOM U BA3KOCTHIO.

[TpumepHBbI cOCTaB CYCIIEH3UU:

1) 9TC ruaponuzoBanubiii — 45-50, macc. %

2 ) ocTanbHOE MBUIEBUIHBIN KBapIl, Macc. %
HaneceHue OrHeynopHOro NOKPHITUSI HA MOEJIH.

I ci10ii MOXKHO HAHOCHTH HE MEHEE YeM uepe3 2° yaca I0cie U3rOTOBICHHUS
MOJeNnd. 3a JTO BpeMs 3aKaHuyMBaeTrcs ycaaka woxaenu. s mydmen
CMayMBa€MOCTH MOJIENIM CYCHEH3UEH B CYCHEH3UI0 BBOJAT IOBEpPX. AaKTHB.
BemiectBa (Mbu10, MbUIOHA(T, JJC-PAC). CycnieH3usi HAaHOCUTCA OKyHAaHUEM WIIU
obnrBaHreM 0J10Ka MojeNeH, HanboJiee pacCIpoCTPaHEHO OKyYHAHHUE.

OOchinmKka TMECKOM TMPOU3BOJIUTCA ISl MPEAYNPEKICHUS CTEKaHUS
OTHEYIIOPHOTO CJOSl, T.€. JJI MOBBIMICHUS MPOYHOCTU U YBEIUYECHUS TOJIIUHBI
ciost. OOCBINKY MPOU3BOAAT: BpPYUHYIO, B KUIISIIEM CIIOE TecKa.

Ecnu B kadecTBe CBA3YIOLIETO MPUMEHSIETCS dKUJKOE CTEKIJIO, TO MOCIe
OOCBHITIKM TECKOM MOJieJIb OKyHalT B 3akpenutenb ("MOKpbI" cmocod
3aKpEIICHHUs ) UM MOXKET MPUMEHSThCS "'cyXxoi" crnoco0.

[Tocne cymku I cnost Hanocurcs Il v 1. 1.

Bcero M.0. ot 3 10 10 u 6osiee ciioeB (B 3aBUCUMOCTH OT MAcChl IETAJIH).

Ha sTom 3akaHuMBaeTCsl UBTOTOBIECHUE (POPMBL.

EcrectBennas cymka kaxuaoro cioss Ha OTC 3 - 4 gaca, na XK.C. 7-10
MUH.

BolmiaBiieHue Mmojgeei

B 3aBucuMoCTH OT Matepuana MOAEIN NPUMEHSIOTCS Pa3IUYHbIE METO/IbI
UX YIQJICHUS

1) ropsiueii Boo;

2) mapowm;

3) ropsiYuM BO3IYXOM;

4) pacriaBil. MOJEILHON Maccou U JIp.

Haubonee pacnpoctpanen | coco0.

MoaenpHast Macca BCIUIBIBAET U yIAISETCA B Topsiuelt Boae 3a 15-20 MuH.

B ropsiuem Bo3ayxe u mape Heckolibko ObicTpee. Ilociie BhimiaBieHus: B
BOJIE GJIOKH OTIPABIIOTCS Ha cymky. Cymrar B crerl. kamepe mpu t=80-100° C
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dopMoBKa, NPOKAJIKA 000/104€K, 32TUBKAa ()OPM, BHIOMBKA U OUYNCTKA
JIUTHS.

[locne moACylIKKM OTHEYHNOpHbIE OOOJIOYKM IMOCTYHAlOT B OTJIEIEHUE
npokanku U (opMoBkHU. [Ipokanky HpoOU3BOIAT C IENbIO0 yAAJNEHHUS OCTATKOB
MOJIEIBHOM Macchl M TOBBIIICHUSI TPOYHOCTH IMOJIYUYUBIICHCS OOOJOYKU MpHU
TeMIeparype =~ 900° C or 8 o 24 €acos (ma OTC cazyromieM), a Takxe s
yAaJIeHUs BJIAru Ha ®UJIKOCTEKOJIbHOM cBsa3ytoieM (1 ~800°C).

OxJtaxk1aTh pe3ko 000J0UKU HENb3s ( TOJIbKO BMECTE C MEUbI0).

[Tocne mosyyeHus roToBOM 000J0YKH, OHU 3a()OPMOBBIBAIOTCSI 3aCHIMKON
CYyXHM KBaplEBbIM MECKOM (HAMOJHUTEND). MIMeroTcs v Ip. HAaOJIHUTENU 1IaMOT,
00i1 KepaMUKH.

1 cioco0d
@opMyIOT 000JI0UKY B CIIEIIMATBLHON HEPA3bEMHOM OMOKE — KOHTEIHEpE, B
KOTOPYI0 TpEABApUTENbHO HackimaroT Ha JgHO 80 — 100 MM omopHOro

HAMOJHUTENSI W YCTaHABIMBAIOT 000JI0uKy. Ha JUTHUKOBYIO BOPOHKY
YCTaHABIIMBAIOT 3alIUTHYIO KPBIIMIKY U MOJHOCTHIO 3aMOJHSIOT OMOKY OMOPHBIM
HanoiaHuTenaeM. J[Jis paBHOMEPHOCTU 3aChIKA MPUMEHSIIOT WM BUOPALMIO WU
"KUITAIMK'' CIIOW TeCKa, MOCIe 3TOr0 YIANsAT KPBIIMIKY W MEPEAaroT ONOKY B
OTXKHUraTeNbHYI0 Teub. [lociie mpokaiku 000JI0YEK B MEUYM COBMECTHO C OMOKOMH,
cpady K€ NPOMU3BOJUTCS 3aJIMBKA IKUJIKUM MeTauioM. JlaHHBI BapuaHT
MPUMEHSIETCSL I WU3TOTOBJIEHUS OCO0O CJIOKHBIX M TOHKOCTEHHBIX OTJIHUBOK,
Korja TpeOyeTcs MOBBIIICHHAS KUIKOTEKYUECTh CIIaBa.

2 crmoco0

JIist HeCnoXXHOTO JHUThA OONBIION MacChl W rabapuTOB OTrHEYMOPHBIE
000J104KH KaisaT 0e3 omopHoro HamosHUTeNs. OOO0JOYKM YCTaHABJIMBAIOT Ha
MO/JI0H, KOTOPBIN MOAAIOT B MIPOXOJHYIO0 OOKUTraTeabHyI0 neub. [locie Boixona u3
neyu 000JI0UKU OXJIAKIAIOT Ha BO3yXe, a 3aTeM (POPMYIOT aHAIIOTUYHO U MOAAI0T
MOJ1 3aJIUBKY.

PexxuMebl nmpokaniku:

A) 0e3 OIOpHOTO HATIOJTHUTEIIS

1. marpeB go T=500 - 600°C B Teuenue 30 MuH.

2. HarpeB 10 T=900 - 950°C — B Teuenue 1 yaca.

3.oxnaxzaenne 10 T=400 —450°C - 30 muH.

4. popmoBKa, 3aIMBKa.

b) coBMeCTHO ¢ HaMOJIHUTENEM:

1. HarpeB co ckopocteio 150°/4 1 paBHOMEpPHOrO MpoOrpeBa
HaIOJIHUTENS U 000JI0OYKE BO M30E€XKaHUE TEPMHUUECKOTO HampspkeHus 10 950 —
1000 °C.

2.Beiepxkka mpu 3tou T-pe 1 — 2 yaca.

3. 3anuBKa.

OO6uiee BpeMsi NPOKAIMBAHUU C HAMOJIHUTENIEM 6-8 U.

B) Moryr Takke B KayeCTBE HAIMOJHUTENS NPUMEHATHCS KHUIKUE
CaMOTBEPJICIONINE CMECH (B 3TOM cliydae 000J09KOBBIE (POPMBI U3TOTABINBATH HE
HYXHO, (OpMYIOTCA OJIOKM W3 BBIIUIABIAEMbIX Mojeneid. DopMbl ¢ KUIAKUM
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HAIMOJIHUTENEM 3arpyxaroT B neub npu 1=200°C ¢ menbro ucCrnapeHuss BOAbI U3
HAMOJIHUTENST U BBITUIABICHUA mozenei. 3atem HarpeB 10 900°C co CKOpOCThIO
100°/4. Boeigepxka 4- 6 4. obmieit nuka npokanku 19 — 20 4. 3a cuer Cymiku
KUJIKOTO HamoJIHUTeNs ¢opma cTaHoBUTCSA mpouyHod. Ho mpomecc mgopor wu
TpynoeMoK. [IpuMeHSIOT AJisi TOHKOCTEHHBIX OTJIMBOK THIA TYpPOUHHBIX JIOMATOK.

KoHTpo/ib OrHeynopHbiX 000J1049€K

Haubonee BaxxHble CB-Ba OTHEYHNOPHBIX OOOJOYEK MPOYHOCTH U
ra3onpoHUIAeMOCTh. JIJ1 HCHOBITAaHUS HA MPOYHOCTh MCIOJB3YIOT 0O0pa3iibl
pazmepoM 20*40*3 mMm. B mpokajieHHOM M CBHIPOM COCTOSIHMH. VICTIBITHIBAIOT Ha
m000M pa3pbhIBHOW MalllMHe, CHAOKEHHOUW MPUCIIOCOOJICHUEM M1Ji M3ruba ¢ 1eHOM
nenenns 0,05kr(0,5M.)

[MazonmpoHUIIaeMoCTh OMPEACIISIIOT HAa CTaHAAPTHOM MPUOOpPE UCTIBITAHHUEM
00pa3iioB B BHje AuUcKa O 50 MM U TONIIHHON 3MM.

3aauBka ¢popm. Oxita:xkaeHue.

Temneparypa ¢opMm mepen 3aquMBKON 3aBUCUT OT TOJIIUHBI CTEHOK U
Matepuaia oTauBKA. OOBIYHO paciiiaB 3anuBaioT B ropsure ¢popmal (750 - 900°C)
cpa3zy moclie uX npokanuBaHus. [Ipu HM3roTOBIEHUH OTIMBOK C MAaCCHUBHBIMU
CTEHKaMHU paciuiaB 3aiuBaioT B (opmbl, oxnaxiaeHusie a0 200 - 400°C, uro
CIOCOOCTBYET YIYUILIEHHIO CTPYKTYpbl OTJIMBOK. EcTecTBeHHBIN mpoiiecc
OXJaXJACHUS 3aJUTHIX (POPM 3aHMMAaIOT MHOTO BpeMeHU. DOopMbl OXJIaKIal0T 10
BBIOMBKHU U TIOCJIE€ BHIOMBKHU CKAThIM BO3AYXOM M BOJIOH B CIIEIMAIBHBIX KaMepax.
Mertanin noiay4aroT B OCHOBHOM B MHIYKIIMOHHBIX Me4Yax HEOOIBIION €MKOCTHU
(100,9 1).

BuOuBKa U 0YHCTKA OTJIUBOK.

O6onoukoBbie (opMbl 0€3 OMOPHOrO Marepuana IOocie 3aJUBKU U
OXJaXJCHUSI OTJIIMBOK IOCTYMAIOT Ha MPEIBApPUTEIIbHYI0 OYUCTKY. DOpMbI C
OMOPHBIM MAT-JIOM JIETKO BBIOWBAETCS MPHU OMNPOKHUIBIBAHUU KOHTEHHEPOB Ha
MPOBAJIBHYIO PEIIETKY, a (DOPMBI C KUJIKUM YNPOUHSIOIIUM MAT-JIOM BBIOMBAIOT
Ha BHIOMBHBIX PEILIETKAX.

OTauBKU BMECTE C JI. C. MIOCTYMAIOT HA YYaCTOK OTJIEJICHUSI KEPAMHUKU OT
OTJIMBOK Ha BUOPAIIMOHHBIX YCTAHOBKAX (IMpeaBapUTEIbHASI OUYUCTKA ).

OkoHuaTenbHasT OYMUCTKA MPOM3OAUTCA B  CHEIHUAIBHBIX  BaHHAX
BBIIIIEJIAYUBAHUEM (XUM. CTIOC00).

BrimenaunBanye MHUPOKO MPUMEHSIETCS B MacCOBOM IPOU3BOJCTBE
MEJKHUX OTIIMBOK. OUYHCTKY BEIyT B rOpAYUX BOJHBIX p-pax (45-55%) menouei
KOH, NaOH 1npu t-pe pactBopa 90-95 °C. Ilpu stom kpemneszem (opmbl SiO,
B3aUM. 10 PEAKIINHU:

2KOH+8S10,_K;,S105+H,0

OtneneHue OTIAMBOK OT JIMTHUKOB  BBIMOJHSIIOT — Pa3IUYHBIMU
crnoco0aMu: Ha BUOPOYCTAHOBKAX, OTPE3Ka HAa METAJIOpEkK. CTaHKax (€IUHUYHOE
MPOU3BOJICTBO), OTJEJIEHUE OTIMBOK Ha Tmpeccax (MaccoBOoe€ IPOU3BOJICTBO),
ra3oriaMeHHasi pe3ka (KpyIHbIe OTJIIMBKH ) U JIp.
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OkoHYaTelbHAsI OYMCTKA TAKK€ MOXKET MPOHU3BOJAUTHCSI MEXaHUYECKUM
crocoOoM (/111 aTFOMUHUEBBIX U MEJTHBIX CILIABOB ) 3JIEKTPOUCKPOBBIM CIIOCOOOM
(I EerupoOBaHHBIX, BBICOKOYIVIEPOAUCTBIX cTaneil). llocne o4ucTKHM OTIMBKH
MOJIBEPraroTCs TEPMOOOPAOOTKE € LENbI0 U3MEHEHUsI CTPYKTYpPbl U YIIPOUYHEHHS:
OO>KHUT MJIU HOpMaNH3alusl (CHATUE TEPMUUECKUX HATIPSKEHUM ).

JedeKThI OTIUBOK.
Jle(beKThI OTIMBOK YCIOBHO Pa3/eIfioT Ha:
- TMOBEPXHOCTHBIE 1€ EKThI (BHEITHUE)
- BHYTpPEHHHE
- OTKJIOHEHHE pa3MepoM U KOHPUTrypanuu
- HECOOTBETCTBHUE M0 XMMUYECKOMY COCTaBY U CTPYKTYpe
- HECOOTBETCTBHME MEXaHMYECKHUM CBOICTBAM MeTaslia.

JeeKTbl MOBEPXHOCTH.

1. CycrnieH3usi mIOX0 CMauMBaeT MOJENb (OCTATKH CMa3KH mpecc-hopm,
COCTaB MojieNin). YcTpaHseTcs BBeJeHueM B cycnen3uto [IAB (Mbuionadt, Mblio,
JC-PAC).

2. IlpoOuBanue [ cnos cycneH3uu. YcCTpaHsSieTCS TMOBBIIICHUEM €&
BSI3KOCTH, MOET OBbITb TakXe€ BbI3BaHO HenoruaponuszosaHubiM  OTC.
Heo6xoauMo yBenuYuTh KOJIMUECTBO BOJIbI Ipu ruaponunse ITC.

3. 3anuBbl, HAMJIBIBBI HAa MOBEPXHOCTU OTJIUBOK, "Trpedemiku’. OOpa3yroTcs
13-3a MPOHUKHOBEHMSI pacijiaBa B TpeIIMHBI 0007104k0BOM Gopmbl. [Iporcxoaut
BCJIEICTBHE HEJJOCTATOYHOM €€ MPOYHOCTH.

BuyTrpenHue nedeKThl OTIUBOK.

1. 3acopbl - OTKpBITHE€ WM 3aKPHITUE TOJOCTA B TEJI€ OTJIMBKH,
3alOJTHEHHBIC MaTepuaaoM 00O0JIOUKH, 00pa3yeTcsl u3-3a IMOMaJaHus MEeCUMHOK B
dbopMy mpu CMBIBAaHUM CTpyel MeTalia "3ayceHIeB" Ha 000J0YKe, 00pa3yommux
MEXKy MOJICJIBIO U TUTHUKOBOUW CUCTEMOM.

2. YcanouHble pakOBUHBI M MOPUCTOCTh BO3HUKAIOT B TEJI€ OTJIMBKU H3-3a
HEJIOCTATOYHOIO THTAaHHWS TIPU 3aTBEPACBAHUHU, YPE3MEPHO IOBBIIICHHOU
TeMIIepaTyphl paciiaBa u GOpMbI, HAPYIICHUS XUM. COCTaBa MeTaJlja.

3. T'a30BbI€ PAKOBHUHBI - CJIEJACTBHE HENOCTATOYHOW Ta30MPOHHUIIAEMOCTH
0007104KOBOI (HOPMBI.

4. T'opsaume TpemuHbl — HETEXHOJOTHYHOCTh KOHCTPYKIIMH OTJWUBKHU
(coueTaHne TOHKHUX W MACCHBHBIX CTEHOK, HaJW4Yue OCTPHIX YIJIOB,
HEJIOCTaTOYHBIM pa3Mmep rajTeiied W T. J.), a TakKe IOBBIIICHHAs TeMIlepaTypa
3aJIMBKH, MaJiasi TOAATIUBOCTh (DOPMBI.
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OTki10HEeHU A pasMeEpoB U KOH(l)I/II'ypaHHH OT/IMBKH.

- HeCTaOUJIBHOCTD ycaaKu MOJIETIEHOTO COCTaBa;
- nedopmanus 000JO0YKOBBIX (hOpM B TMpolecce MNpOKaJIMBaHUS —HU3-3a
NOUMOPPHBIX (AUIOTPONMUYECKUX TMPEBpPALICHUM B TMECKE) MpeBpalieHui
Martepuiia Gopmel. [lo3TOMy B mepcrnekTUBe JIydllle IPUMEHSATh MaTepHUaibl HE
UMEIOIINE MOJTUMOP(PHBIX npeBpanieHuin (T1aBieHbIN KBapil,
BBICOKOTJIMHO3EMHUCTBIN 1IaMOT U JIP.).

ABTOMaTH3AIUA MPOLECCA JTUTHS M0 BbIILUIABJISIEMBIM MOJIEJISIM.

KauectBO oTiMBOK M 3(dexTuBHOCTH np-Ba npu JIBM 3aBucut ot
CTAOMJIBHOCTH TEXHOJOTHYECKUX PEXUMOB Ha BCEX OCHOBHBIX OMEpaIUsiX
ATOTO  MHOTOONEPAIMOHHOIO  Mpollecca  (HampuMep, OTKJIOHEHUs B
COOTHOIIEHUH KOMIIOHEHTOB MOJIEIbHOIO COCTaBa MOTYT MPUBECTH K Opaky
MoOjieNiell, > TemrepaTypa K ycaJke, OTKIOHEHHUS OT PEXUMOB MPOKAJIKHU - K
opaky dopm u T.11.).

Bmecte ¢ Tem st MHOTHUX omnepanuii TpeOyeTcsi  BBINOJIHEHUE
CJIIOKHBIX MAHUIMYJSAIUA (M3roTOBJICHUE MoOJened, cOopka HUX B OJOKH,
(GbopMUPOBKA U T. JI. ) MHOTHE OINEpAlMK CBA3AHBI C TSIKEIBIMU YCIOBUIMU
Tpyaa.

[ToaToMy aBTOMaTH3alMs TEXHOJIOTHMUYECKOIO Mpoliecca U3rOTOBICHUS
oTIMBOK 110 JIBM pemraer cneayromne OCHOBHBIE 3a/1a4H:

1) moBelleHHE KayecTBa OTIMBOK M MPOU3BOAUTEIBLHOCTH TpyJa
nyTéM CTaOWUIM3aluU PEXKUMOB TEXHOJIOTHUECKOTO MpOollecca Ha BCEX €ro
onepanusx;

2) ocBOOOXKACHUE JIIOACH OT TPYIOEMKUX, MOHOTOHHBIX pabOT U
yIIy4dllIEHUE YCJIOBUM UX Tpyza.

B 3aBucuMoOCTH OT xapakTepa MpOU3BOACTBA, HOMEHKIATYPbl OTIUBOK
u  TpeOOBaHMM, NpPEeAbSIBISEMbIX K HUM, M  IpoOjieMa aBTOMaTU3alUu
MPOU3BOJICTBA PEIIACTCS] PA3ITUUHO.

B MaccoBoM mOpoW3BOACTBE HCHOJB3YIOT aBTOMAaTHU3UPOBAHHbBIC
JUHUW, KOTOpPbIE BBIMIOJHSIIOT ONEpallud OT HPUTOTOBIEHUS MOJEIBHOIO
cocTaBa JI0 OKOHYATEJIIbHOW OYHMCTKA M TepMOOOpaOOTKH OTJIMBOK. Takue
JUHUAUA TO3BOJSIOT  KOMIIGHCUPOBAaTh  aBTOMATU3UPOBATh  IMPOU3BOJICTBO
OTJIUBOK.

B  cepuiilHOM TpOWU3BOACTBE  OCYIIECTBJISECTCS  aBTOMAaTHU3AIUS
OTHENbHBIX ONEpaluid, TAKUX KaK H3rOTOBJIEHUE MOJIENEH, MNPUTOTOBICHUE
CYyCHEH3UM, H3TOTOBJIEHHWE OOOJOYKOBBIX ()OPM, UX MPOKATUBAHUE U T. .
Opnako psii omepauuid BBIMOJHSAIOT BPYUYHYIO, HalpuMep cOOpKy Mojenei
B OJIOKM mallkol W T.n1. ABTOMAaTH3alMs TEXHOJIOTHYECKOTr0 000pyIOBaHUS
JUTSt JUHUW, IS MaccOBOTO MPOU3BOJICTBA u KOMITOHEHTBI
TEXHOJIOTUYECKOT0 OO0OpYIOBaHMS I CEPUMHOTO U  MEJIKOCEPUHHOTO
MPOU3BOJCTBA HMMEIOT B CBOEM COCTaB€ MHOTHME BHUIbl OJHOTUIIHOTO
000py1I0BaHMUS.
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DTO0, HampuMmep, YCTAHOBKH [Jisi MPUTOTOBICHUS MAaCTOOOPa3HOTO
MOJIEIIBHOTO COCTaBa, KapyCeJNbHBIE ABTOMAThl JJIsI U3rOTOBIICHUS MOAEIEH H
T. 1.

IIpekTHpOBaHUE TEXHOJOTNYECKOTI0 NpPolecca.

1 HWcxogHpiMH JaHHBIMHU TIPU  MOPEKTUPOBAHUM TEXHOJIOTUYECKOTO
MPOIIECCa U3TOTOBJICHUS OTIIUBKU SIBJISIETCS TPOrpaMMa BBIITYCKa, YEPTEXK JI€TalH,
TEXHOJIOTUYECKUE YCIOBUSI Ha KA4eCTBO OTJIMBKHU, a TaKXe OCOObIE YCIOBUS
MPUMEHUTENIHHO K JaHHOMY NPEINPUSITHIO, IIEXY.

[IpoexTrpoBaHrEe TEXHOJIOTMYECKOrO MPOIlecCa HAYMHAETCS C aHallu3a
TEXHOJIOTUYHOCTU KOHCTPYKIUU OTJIIMBKH , BO3MOKHOCTH U 1I€JIECOO0OPA3HOCTH €€
W3TOTOBJIEHUS TEM WJIM UHBIM CTIOCOOOM JIUThSI.

2 .AHanmu3 TEeXHOJIOTUYHOCTU OTJIMBKH.

3akiodaeTcsi B yCTAaHOBJIECHUU COOTBETCTBUSI €€ TpeOOBAHUSM JUTEHHOU
TEXHOJIOTUU C YYE€TOM MOCIEAYIONMeH TEXHOJOTHYHOCTH O0pabOTKU pe3aHueM U
COOpKH.

Ha »ToM »srame wu3y4aloT 4epTeX [JeTalld , TEXHUYECKUE YCIOBUS
onpenensone TpeOoOBaHus K KAUYeCTBY a TaKkKe 0COObIE YCIIOBHS TPOU3BOJICTBA .

3 CnnaBbl AJi1 W3TOTOBJICHHS] OTJIMBOK M.0. pa3iu4HbIMHM, Haubosee
sdpdextBHO npumeHenue mpu JIBM TpynHo oOpabaThiBaeMbiX CIUIaBOB U
CIUJIAaBOB C OCOOBIMM CBOMCTBAMH M CTPYKTYpOU (Harp., cTajdb raTuibia).

4 T"aGaputHble pa3Mepbl U Macca MOJIEIBHOrO 0JI0Ka M.0. OT HECKOJbKHUX
rpamMm 710 300 kr. ['abapuThl OT HECKONIBKUX MM 10 1 M. MUHUMaNIbHAS TOJIIMHA
creHok 0,6 wmMm. Haubonee panuoHanbHasi TOJIMHA CTEHOK 2-5 MM,
npotsbkeHHOCTh 20-100 MM 1 Goree.

CooTHOIlIEHME TOHKUX M TOJCTHIX CTEHOK B OTJMBKE He Oonee 1:4.
MaccuBHbIE y37bI TPUCOCAUHSIOT Yepe3 MUTATEeNb K CTOSIKY WM HCHOJb3YIOT
NpuOBLIb (B KPYMHBIX OTIUBKAX).

IIpu npoektupoBanuu mpecc-GopM B CTEHKaX HEOOXOAMMO Ha3HA4yaTh
VKJIOHBI JJIsl JIETKOTO u3BJeueHHus wmojeneid. [lpu conpskeHUM CTEHOK
HEOOXOJMMO IIJIaBHBIA MEpexXoj [Jisi 4Yero Ha3HayalT pPaJUYyChl CKPYIJICHUH
(ranmrenu), 4TOOBI HE CO3/1aBaTh TEIJIOBBIX Y3JI0B.

[Ipenyioxkenre TexHoOJOra AOJKHO OBITH COIVIACOBAHO C KOHCTPYKTOPOM
JeTanu.

[1a3pl ¥ MONOCTH B OTJMBKAX KEJIATEIbHO MPUMEHSTh PeXe, T.K IS UX
opopmiieHHsI B  MOJEIM  HEOOXOAMMO B  KOHCTPYKIUU  IpecchOpMBI
MpeaycMaTpUBaTh IOMOJIHUTEIbHBIE CTEPKHHU.

Pa3pabdoTka yeprexa OTIMBKHU

Bxmrouaet B ce0s:

- BBIOOD TMOJIOKEHUS OTJIMBKHU MPHU 3aJIUBKE,

- Ha3HA4YE€HHUE MECT II0JIBOJA pacIiaBa,

- BBIOOP KOHCTPYKITMU JTUTHUKOBO-TIUTAIOIIEH CUCTEMBI, €€ PacyeT;

- Ha3HA4YCHHE MPUIYCKOB Ha 00pabOTKYy, YKJIOHOB, JIOMYCKOB Ha pa3Mephbl
cornacHo cymiectByromumM ['OCTam, HopMaTHBaM U PEKOMEHIALUSM.
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Ha3nayenue mnoBepxHocTH pa3bemMa. OOBIYHO pPa3beM BBINOIHACTCS
TOJIBKO Ha npecc-popMme 17151 yao0CcTBa U3BJICUCHUE MOJICIICH.

[Ipunycku Ha 00pabOTKy pe3anweM oO0bYHO coctaBiseT 0,5 —3 mMM. (B
COOTBETCTBUM C JEWUCTB. CTaHIAPTOM) M Ha 4YepTeke MX 0003HAYalOT TOHKOU
CIUIOIIHOM JIMHUEM.

JIMTHUKOBO - MUTAOIIAS CHCTEMA.

[Ipegnaznauena ang  3anoiHeHUss  (QOpMBI  pacIuiaBOM,  IUTAHUS
3aTBEPICBAIONIEN OTJIMBKHU, a TAKXKE YacCTO SIBIAECTCS KOHCTPYKLIHEH, HA KOTOPOU
MOHTUpPYIOTCS Mojenei. CrenoBaTenbHO, MNPHU OMNPEACICHUU KOHCTPYKIUU U
pasmepoB JIIIC HeoOXOAMMO YUYWTHIBATH YCJIOBHUSI MOJYYEHHUS KAaYECTBEHHBIX
OTJINBOK M MeXaHn4ecKyto nmpounocts JITIC.

Tuner JITIC.

Paznuuaror 3 Tumna JITIC.

[ Tun npuMeHAIOT T OTIIMBOK Maccou 1o 1,5 kr.

briok Moneneit cobuparoT U3 OTACIBHBIX MOJENEH MPUIauBaHUEM K CTOSIKY
yepe3 MUTaTellb WK W3 CHEIUalIbHBIX 3BEHHEB M3 YEThIpEeX U Oojiee Mojesei B
3BeHe. Jta JIIIC He muMeeT OTHENbHBIX MUTAIOUIUX SJIEMEHTOB (MpUOBLICH) —
OTJIUBKU TMHUTAIOTCA OT CTOSIKA, Macca KOTOPOTO 3HAYUTEIbHO MPEBBIIIAET MacCy
OTJIUBKHU.

IT Tun JITIC npumeHsieTcst 1yisi U3TOTOBJIEHUS CIOXKHBIX MO KOH(UTypaluu 1
OTBETCTBEHHOTO HAa3HAYEHUS, TOHKOCTCHHBIX, CpeAHEH U OOJBIION MacChl
OTIIUBOK U3 JerupoBaHHbix ctanei. JIIIC npencrasnser coboil CTOSK B COUETAaHUU
C MECTHBIMH MPUOBUISIMHU.

[II T TpUMEHSIIOT NTPYU U3rOTOBICHUU OTIWBOK THIA KPBUIBYATOK, KOJIEC,
rpeOHBIX BUHTOB, UMEIOIINX TOHKOCTEHHBIE JIOMACTU U MACCUBHYIO IIEHTPAIbHYIO
4acTh, TUTAEMYIO IPUOBLIBIO. 3aJIMBKA METaJlJIa BEIETCS Yepe3 MPUObLIb.

Pacuer JITIC.

Ha npakrtuke Hanbospliee MpUMEHEHHUE MOJIY4YMiIn 2 crnocoba pacuera: Mo
MOJyJIEeM OXJIaXKJEeHUsl (MpUBEACHHAA TOJIIIMHA) U C YYETOM CyXKaromlencs
koHCcTpyKumu JITIC.

IlepBoiii crioco6 pazpaboran M. JI. XenkunsiM jus JIIIC 1 Ttuna.
[IpuBeneHHy0 TONKUHY NUTATENS (OTHOLLIEHHUE TUIOMIAM CEUYEHUSI TUTATENS K €ro
MIEPUMETPY) ONPEIETSAIOT MO SMIIUPUIECKON hopMmyiie:

5 248, 0%3l,
n - <«
6CT

rae Oc- NMPUBEJACHHAS TOJIIMHA CEYEHMS CTOsKa (OTHOIICHWE TUIOMIAaAM K
IuaMeTpy, nuameTp ctosika 20-60Mm) ;
do - MpUBEJECHHAS TOJIIUHA y3Jia MUTAHUS OTIMBKU WIH €€ MaCCUBHOTO
y371a (oTHOIIeHHEe O00BEMA MAaCCUBHOM YaCTU OTIUBKU K €€ MOBEPXHOCTH);
Q —macca OTJIMBKH, T;
L, — nnuHa nuTaTens, MM,
KadecTBeHHbIE OTJIMBKH M. TIOJIYYaIOT TOJIBKO MPHU YCIOBUHU §c>>0, >0 ,
Tak Kak mpu 3TOM OOECIEUMBAETCS HANpaBICHHOE 3aTBEpACBaHUE OT
OTJIMBKH K CTOSIKY U TUTAHUE OTJIMBKH.

24



BTOpOi cmocoO, pazpaboran H H. Jlsmienko, mpumensieTcs st pacyéra
pazmepoB saementom JITIC II u III Tumnos.
Pa3mepsl mpuObLTE OTIPEAEIISIOT 0 METOTY BITMCAHHBIX OKPYKHOCTEH.
[Tnomans CyKEHHOTO CEYCHHS TUTATEISI ONPEACIIIOT 10 (hopMyJie:

f MUT :L , (THOpaBIMYECKUIT METON)
upt4/2gH

rae Q —macca OTJIMBKH, T ;
p - IUIOTHOCTB K. METAIUIA, /oy

u—xo3(. pacxona, u=0,8-0,9 6e3 yuéra snepruu ctpyu, u=1,4-1,5c

y4E€TOM DHEPTUU CTPYH
7 - BpeMsi 3alI0JIHEHUST (DOPMBI,

q- yCcKOpeHHe cBoGoaHOro magenus, ™/’

Hp— pacy€THBIN Hamop cToj0a MeTasia B y3KOM CEUEHUH, CM.
nocJje pacyéra NuTaTesie onpeaensoT pa3mep ceuenus (1 nurarens)

CTOsAKa.
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Tema 1.3 - JIuTh€ Mo MoaeJasIM U3 NEHOMOJUCTHPOJIA.

Hapsany ¢ nocronnctsamu, JIBM nmMeeT riaBHbIN HEJOCTATOK:

1. HectaOwibHOCTH B TOYHOCTH pa3MEpPOB, OCOOCHHO C YyBEIWYEHUEM
rabapuToB M Macchl OTIMBOK. [IpuumHa - HECTAOMIBHOCTH YCAAKU MOJETEH,
HU3Kasl TeMmmepaTypa pasmsirdyeHue (25 - 30°C). [TosToMy OmHHMM U3 pE3EpPBOB
MOBBIIICHUSI TOYHOCTH SABJSIETCA MPUMEHEHHUE HOBBIX U MPOrPECCUBHBIX
MaTepuanos.

Takum MaTepuanoMm sIBISETCS NEHONOIUCTUPOI (TIOTUCTUPOIN).

IHonucTupor — 3TO  CHHTETMYECKHM  IOJMMEp,  IOJYyYaeMbIU
nonuMepuzanuen crupona. llomuctupon mnpu 20°C MpeACTaBIsAeT CcoOoM
CTEKJIOBUJHBIA MaTEpHUANl, KOTOPBIM NpPU TEMIEpaTrype ~80°C mpuobperaer
KayuyyKoINoJoOHble cBOMCTBA. Xumuueckas ¢dopmyia (CsHe-CH-CHy)n,
5 =1080""/m’

CTHpoa —OecuBeTHAss HKHUAKOCTH,s =905""/M° MoNydaeM Ha OCHOBE
OeH30J1a U ATUJICHA.
JInst monydeHHs BCHEHUBAIOUIETOCS TMOJUCTUPOJIa MPUMEHSIOT METO

CYCIEH3HMOHHOW MNOJIMMEPU3aLNU CTHUPOJA B CIEHHAIBHBIX PEAKTOpax.

CymHocth _cnocoda JIIIM

Hcxomupiii  MOTUCTUPON B BHJIE TPaHYJ TOJBEPrarOT MPEIABAPUTEIHHO
TEIUIOBOW 00pabOTKe MNOJABCHEHUBaHWIO. B  pe3ymbrare 3TOro rpaHyibl
yBenuuuBaroTca B 00béMe (10 40 pa3), a uX BHYTPEHssl CTPyKTypa ImpuoOpeTaet
KayuyyKoOOpa3HOE COCTOSIHUE.

[loaBcrieHEHHBIE TPpaHyJbl BBIAEPKUBAIOT HA BO3JyXe HE MeHee 24 4acos,
JUTSL HACHITIICHUS X BO3yXOM C IEJIbI0 MPUIAHUS UM aKTUBHOCTH K MOBTOPHOMY
POCTY U CIIEKaHUIO B MOJIEIb.

BrinepxaHHbI MEHOMOMUCTUPOI 3arpyXkaroT B npecc-PopMy, aHATIOTUIHO
JIBM 1npoueccy # TNOABEpPrarloT BTOPUYHOW  TEIIOBOW  oOpaboTke -
OKOHYATEIbHOMY BclieHMBaHUIO. [Ipu 3TOM rpaHynbl pacTyT B 00bEME Mpecc-
dbopmbl compukacasch ¢ coceqHuMu. C yBelMueHHEM HX O0bEMa MPOUCXOIUT
MEXaHUYECKOE CIICIUICHHUE TpaHysl MEXIy co00il (CrekaHue) B OJHOPOIHYIO
Maccy 3amoJiHsIs BeChb 00BEM npecc-(POopMBl.

[locne storo mpecc-popMy C MOJENBIO OXJAXKIAIOT, PACKPHIBAIOT U
U3BJICKAIOT MOJIEIb.

T.o. XapakTepHBIM MJii MPOU3BOJICTBA MOJENIE W3 MEHOMOJUCTUPOIA
ABISETCS 2*CTaUIMHBIN IPOIECC:

1. ITogBcnieHMBaHME.

2. OKkoHYaTeNbHOE CIIEKaHUE ero B mpecc-hopMe.

['maBHBIM SIBISIETCST CTAaOMIBHOCTh W BBICOKAas TOYHOCTh MOJACIU W
OTJIMBKM; HU3Kad ycaaka neHononuctupona 1o 0,2 %; Moaenp HETUrpOCKONUYHA;
HMMEET BBICOKYIO (=~ 80°C) TeMIIEpaTypy pa3MsArdeHue.

[TpumeHeHne TEHOMOINCTUPOIIA TIPOU3BOIUTCS B IBYX HAMPABICHUSIM:
l. muthe TO Ta3UPUIMPYEMBIM MOJCISM, TPU KOTOPOM MOJEIb C
JUTHUKOBOM CHCTEMON M3  MEHOMOJIUCTUPOJIA (DOPMYIOT B CYXOM HAMOJIHUTEIIE
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(xBapueBsiii mecok) unu B JKCC. @OpMOBKY NPOU3BOAAT B CIEIUAIBHOU
pa3beMHONM BeHTUupyeMon onoke. Ha monens ywepes JI C.  3anuBaror pacmnias:
MOJIENIb TpH 3TOM Bbiropaet (razuduuupyetcs). [Ipoucxoaut npsiMoe 3amenieHue
Mozenu pacmiaBoM. [locne ocThiBaHUME OTJIIMBKHU M3BJIEKAETCS, a MECOK YXOJUT Ha
oxjaxjaeHue u pereHepanuio. [lecok mcnonb3yroT MHOrokpatHo (1o 10 u OGonee
pas), MOJEIb pa3oBasi.

2. JIUTbE MO PACTBOPSIEMBIM MOJEISM, KOrJa Ha MOJENIb HAaHOCST
OTHEYINOpHYI0 00010uKy ( aHanoruuyHo JIBM), pactBopstoT mozens (yaajneHue u3
000J104YKH ), IPOKAIUBAIOT 000JI0UYKY, POPMYIOT U 3aJTUBAIOT PACILIABOM.

Jlutbe mo razuguunpyemMbIM MOJeJIAAM.

XapakTepHOM OCOOEHHOCTBHIO TEXHOJIOTMM IPOU3BOJCTBA JIUThSI IO
MIEHOMOJIEJISIM SIBJIIETCS IBYX CTAIMMHBIN MPOLECC U3TOTOBICHUE MOJIEIICH.

HN3roroBiaenue Mmoaesei.
CocTtout U3 cTaguil:
1. moaBCcIEeHMBAHUE UCXOIHOTO MaTepHaa (MOJUCTUPOIIA)
2. CMEUIMBAaHWE TMOABCIICHEHHOTO MOJIMCTUPOJAa B MOJIECIbHYI0 Maccy B
npecc-popmax.

IoaBcnieHUBaHUe.

D10 nmpouecc 00pabOTKM  TEIJIOHOCUTEIEM  HMCXOJHOTO TpaHyssTa
noyctupotia. [lomBcrieHWBaHWE TPOW3BOAUTCS IS TPUIAHUS TpaHyJIam
HEOOXOIMMOTO TPEIBAPUTEIHLHOTO POCTa C TEM, YTOOBI TIPU TTOBTOPHOM HarpeBe
OHH MOTJIM PACIIUPSACH U 3aMOJTHSATh BCE MMPOMEXKYTKH M ITyCTOTHI B pecc-hopme
Y CIIEKAThCA MMOJ] BIUSHUEM CO37]aBa€MOT0 UMU JIaBIICHUS B Ipecc-popMme.

CymHOCTh TIOJIBCTICHUBAHUS — MPOIECC COCTOMT B TOM, YTO B SIYCUKHU
TpaHyJbl TIOJUCTUPOJIA MPOHUKAET TETUIOHOCUTENh — BOJISTHOW Map WJIM TOPSYUi
BO31TyX. CXeMa CTPYKTYphI TpaHyJIbl IOKa3aHa Ha PUCYHKE.

ITon meiicTBHEM Teruia U30MEHTAH, HAXOIAIIMNCA B MUKPO STYEHKE TPaHyJIbI
B TBEpAOM cocTtosiHud mnipu t = 28°C HaumHaeT ucnapsatecsa. [lpu nanpHenmem
HarpeBe (t = 80 - 90°C) um HpPOUCXOOUT pa3MATr4eHUE MOJUMEPHOU IICHKU
MOJIUCTUPOJIA, U3 KOTOPOTO COCTOUT I'PaHyJia U MPOUCXOIUT YBEIUUYECHUE IPaHyJIbl
B o0OBbeMe€ 3a cueT JaBJEHUS NapOB HAa CTEHKU IUJIEHKU HCIAPSIOIIErocs
M30IECHTaHa.

JIist mosydeHus: MOJMCTHpPOIa HEOOXOAMMOI0 KayecTBa CO3JAI0T YCIOBHUS
JUISl TIOJIBCTIEHUBAHUSI MPHU, KOTOPBIX HCKIIOYAETCS pa3pblB O0O0JIOYKH (ILJICHOK)
rpaHyJl.

OCHOBHBIM TOKa3aTelieM KadecTBa IPHU ATOM SIBIISIETCS HAChIIHAs Macca,
MOJABCIICH. MOJUCTUPOJIA, KOTOpas JJIsl ra3u(pUIUPYyEMbIX MoJIeNel [1.0.

§ =0,020-0,035r/cm’

8 nex ~ 1,00/cM’
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OCHOBHBIM TIOKa3aTeJIEM KadecTBa MPH 33JaHHOW HACBIIMHOM Macce s
MOJIYYEHUs] MoJieNiel ¢ 4YeTKOW KOH(UTypalued sSBISETCS AaKTHUBHOCTb MpHU
BCIICHUBAHUMU.

-V o
A:lOO—V(ﬂ_l)*lOO
V o

UCT

A- k03P PULIMEHT aKTUBHOCTH.
N 3
V- 00bEM MexTpanyibHbIX TYCTOT B 100cM™ MOABCIIEHEHHBIX I'PaHyI

O4ue. -HACHIIHAS ~ Macca IOABCIEHEHHBIX TpaHyJd TIpH  3aJaHHOM

3

MPOJOJKUTENBHOCTH HarpeBa, I/cMm
8., - MHHMMAaJbHas HACBIIIHAs Macca IOJABCIEHEHHbIX rpanyn npu 100 °C,

r/em’

[TonBcieHMBaHWE XapaKTEPU3YeTCs TEMIEPATypOul TEIJIOHOCUTENI H
MPOJOJKUTEIBHOCTBIO HATPEBA.

s TOCTWXKEHUS, HApUMEpP, HACHIITHOMW IJIOT. 0,025r/cM’  HEOOXOIMMO
HarpeBaTh I'paHyJibl OpU Temieparype Teronocurensd t =105-1 10°C B TeueHuu 3-
3,5muH.

[TonBcieHMBaHWE MOJHUCTUPOJIA MOXKET OCYHIECTBISTHCS B rOpsiueid BOJE,
neperpeTbiM mapomM, BO31yXxoM, HH(ppakpacHbiMu dydamu, TBY. Kaxasiii u3
crioco00B UMEET CBOIO OINPEEIECHHYIO0 001aCTh IPUMEHEHUS

Peanu3anus npouecca noJiBCrieHNBAHMSL.

1. Haceimarot pabouunii rpaHysIsIT pOBHBIM CJIOEM Ha CUTO (TOJIIMHA CJIOS =
IMaMEeTpy OJTHOM TpaHyJibl); pa3Mep suerku cuta He >0.1mm.

2. TloMemarT CUTO € TOJUCTUPOJIOM B pabouyr0 Kamepy HarpeBaTels
(aBTOKIIAB, CBapHOM 1mIKad U T.1.)

3 Ilpu OTKpPBITOM BBIITYCKHOM KpaHE KaMephl, OIAI0T ap B Kamepy.

4. BoIIEpKUBAIOT IPU tap, IOMUCTUPOI HA CUTE B T€YeHUE 3,5-4 MUH.

5. IIpexpamarot moj1auy mnapa u U3BJIEKAKT CUTO C MOABCIICHEHHBIM [1.

[Ipu noxaBcm. mepenaj AaBieHUs B pabodell Kamepe Ha BIYCKE U BBIXOJE
1.6. 0,2 atm.=0,2*10°TTa

KoHTposib BEAYT 110 MAHOMETPY, YCTAHOBIIEHHOMY Ha IMapOBOM Kamepe.

Vxkazanaeiii crioco0d Hocut Ha3Banue "lloaBCIIEHMBAHKWE B HENPEPLIBHOM
IMOTOKE mapa'.

ITocne noacnenuBanus [1. moaBepraeTcst KOHTPOJIO HA HACBITHYIO MaccCy.

IHoayueHue mojeJei.

[locne nonecnennBanus I1. He0OX0AMMO BbLAEpXKATh HA BO3AyXe He <24y
nepe1 U3roTOBICHUEM MOJENEH.

B rteuenue sroro mepuona B 00bEM rpanyl aud@yHIupyeT BO3AYX —
IIPOUCXOJIUT NMOBBIIICHHUE CIIEKAIOIIEN aKTUBHOCTH I'PaHYII.

3aTeM TIpaHyjbl 3achIIalOT B Ipecc-popMy MU MOABEPralOT BTOPUYHOMY
o0orpeny.
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PabGounit 00bEéM mpecc-Gopmbl 1.0. 3aMONMHEH TpaHyldaMu MOJHOCTHIO. B
nporecce HarpeBa mpecc-popm c¢ [III mpoucxoauT BHOBb pa3Msird. rpaHyin u
TaIbHEUIIITUIA UX POCT.

B xoHeYyHOM WTOre TrpaHyibl MOJ COOCTBEHHBIM JIaBJICHHUEM CIIEKAIOTCS B
OJIHOPOJIHYIO MAcCCy, 3aIoJHssl BeCh 00bEM TIpecc-(hOpMBI.

[locne onpeneneHHOro BpeMEHHU BBIJEPKKU B TEIJIOHOCUTENE Mpecc-popMy
oxsaxkaator 10 t=20°-30°C 1 u3BIEKAOT U3 HEE MOJIEND.

Bpewms Boizepkku mpecc-(popMbl B TEINIOHOCUTENIE ONPEICISETCS OMBITHBIM
MyTEM M 3aBUCHUT OT Marepuayia mpecc-popM (cTalibHasi, U3 aJIIOMUH. CILJIABOB,
KOMOMHHUpOBaHHAs1), TOJNIIMHBI WX CTEHOK, Tra0apuTOB MOJEIH, a TaKXke OT
HACBIMTHOM TJIOTHOCTH MOIBCIIEHEHHOT'O MIEHOIOIUCTUPOJIA.

Cnoco0b1 (hopM0O0Opa3oBaHMsI MOJIEJIEN.

1.Baunbiii cnoco6. BcnenuBanune — rpanyli__B mpecc-popmax OCYIIL.B
kunsied Bojge. Crnoco0 mpocTol, OJHAKO, MPOLeCcC CIeKaHUs UIUTENbHbIN —40-
50muH.

2. Meton "remnoBoro ynapa". 3akio4yaeTcs B TOM, 4TO B mpecc-hopmy
momaercsi map ¢ t=120°C ¢  [OMOWmBIO  HEDKEKTOpA. Crnioco6
BBBICOKOIIPOU3BOJIUTENBHBIN, JUIMTENBHOCTh Ipouecca-15-20 c. Hemocratoxk —
TPYAHOCTH B U3TOTOBJIEHUU CIIOXKHBIX MO KOH(uUrypanuu mojeneil. B ocHoBHOM
MPUMEHSIETCS JUIsl U3TOTOBJICHUSI CHMMETPUYHBIX MOJIEIEH

3. Cnoco6 ¢ npumenenuem TBY

[Ipu stoM cnocobe mpecc-Ppopma C MOTUCTUPOJIIOM MOMEMIAETCA MEXKIY
MJJAaCTUHAMM KOHJEHCATOpa, BKIFOYAETCs TOK U noJ aeiictBueM BYU npousBoauTcs
HarpeB IpaHy’l.

Henocratok:  ClI0KHOCTP  KOHCTPYKIHHM  yYCTAHOBKHM;  HeB0O3MOXHO
MOJIYYEHUE CIIOKHBIX MOJENed H3-3a pa3IuYHON HANpPSIKEHHOCTU dJ. MO Ha
Pa3IMYHBIX Y4acTKaxX MoJIeeH.

4. BcneHnBaHUE MO ICMCTBUEM FOPSYEr0 BO3AYXA.
[Ipouiecc cambiii  nnutenbHbld  (1,5-2daca) wu3-3a TUIOXOM  TEIJIOBOM
aKTUBHOCTH Bo3ayxa. [Ipoiiecc mpakTuuecku He MPUMEHSIETCH.

5. Haubonee pacnpoCTpaHEHHBIN CHOCOO TOMYy4YEeHUS MoJenel_ B
aBTOKJIaBaX, KOTJIa CHEKaHWEe MOJEJNel MpoUCXoauT B aTMocdepe mapa c
nasienuemM 10 2" armocdep (0,2MI1a).

Cnoco0 mpou3BOAUTENEH, HO MUMEETCS TPYIHOCTh B M3TOTOBJIEHUM Pa3HO
CTEHHBIX MOJIeJiel, KpOMeE 3TOTO aBTOKJIABHBIN crioco0 nMeeT orpaHuyeHue. s
pPa3sTUYHON HOMEHKJIATYPhl OTJIMBOK TPEOYeTCsl CIEeNHUAbHBIN MOAO0P TEIJIOBBIX
pekuMoB  crniekaHus. ONTHUMalbHBIM, TE€ COOTBETCTBYIOIIMM  OCHOBHBIM
TpeOOBaHUEM M3TOTOBJICHUS MOJENeH sBIsETCS crocod oborpesa mnpecc-GopMm B
HEMPEPHIBHOM TMOTOKE Mapa, aHaJOTMYHO MOABCIEeHHBEHUO0. lIpeumyiiecTBo -
MOJIYYCHNE KaYeCTBEHHBIX MOJENICH HE3aBHCHMO OT KOH(MUTYpAIWH, TOJIIUHBI
CTEHOK, MaTepuaa npecc-PopM, 7 mpoecca = 15-20MuH.
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U3roroBneHue TUTEHHON POPMBL.

[lonyyeHnHsle MoAenn cOOMPaOT B OJIOKH, MPEABAPUTEIIBHO HAHOCS
IIPOTHUBOIIPUTapHOE NMOKpbITHE. Ha moaymiKy U3 mecka yKIIaJIbIBalOT KOJJIEKTOP C
MozensiMu (uiu anainoruuno ¢ JIBM 6nok mogneneit) u GopMyroT B HepazbEMHBIX
BEHTWIUPYEMBIX OIIOKax CBOOOJHOM 3acChIIKOM MecKka ¢ OJHOBPEMEHHOMN
BUOpalyeil. YCTaHOB. KpbIIIKa, Ipy3a.

(M. dbopmonats B 2KCC).
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Paznea 2 — JIuthe B nocTossHHLIE (hopMbBI

Tema 2.1 — JIuthbe B KOKWIb
CylHOCTh TEXHOJIOTMH JUThS B KOKWIb

Kokunes (ot dpanu. coquille) — meramnuyeckas ¢opma, koTopas 3amnojHAETCS
paciiaBoM MOJ JCWUCTBHEM TIpPAaBUTAIMOHHBIX CWJI. B oTinMunWe OT pa30BOM NECUAHOU
(opMBbI KOKWJIb MOXKET OBbITh HCMIOJb30BaH MHOTOKpPAaTHO. TakuM 00pa3oM, CYIIHOCTh
JUTh B KOKWJIM COCTOUT B MPUMEHEHUHU METAIUIMYECKUX MATEPHUATIOB Jii U3TOTOBJICHUS
MHOTOKPaTHO HCIOJb3YEeMbIX JUTEUHBIX (OPM, METANIMUECKUE YaCTH KOTOPBIX
COCTaBJISIFOT UX OCHOBY U (DOPMUPYIOT KOHPUTYPAIUIO U CBOMCTBA OTJIMBKH.

J 4 5 6 7 8
NN - /|

e
5
A
.
S

1 — mnonydbopmbl; 2 — mmurta; 3 — npuObuin (TUTaomue Bbiopa); 4 —
BEHTWISIIITUOHHBIE BBIOPBI; 5 — MpPOOKU; 6 — MecHaHblii CTEpPKEHb, 7 — JUTHUKOBAs
cucTteMa; 8 — NEHTPUpPYIOIIUE IMTHIpU; 9 — 3aMKu I coeAuHeHus noinydpopm; 10 —
BCTaBKHU; 11 — MeTammmyeckuil cTepkeHb; 12 — BeHTWIAIMOHHBIE KaHambl; 13 — pabouas
MOJIOCTh KOKHJIA

Puc.1 — TunoBo# KOKWJIb OPOCTON KOHCTPYKIIUH

OCHOBHBIE€ 3JIEMEHTHI KOKHJIS — HOHY(I)OpMBI, IUIMTBI, BCTaBKM, CTCPXKHHU T. O.—
OOBIYHO M3TOTOBJISIOT U3 YyryHa Wjiun CTaliu.
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OcHoBHBIE ornepanum TEXHOJOIHYICCKOIo nmpouecca JInTbl B KOKWIb

ITepen 3anuBKOM pacmiiaBa HOBBIM KOKHIIb MOJATOTOBJISIOT K paboOTe:: MOBEPXHOCTh
paboyeli MOJOCTH U pa3beM TIIATEIBHO OYHWINAIOT OT CJAEI0B 3arpsA3HEHUM, PrKaBUMHBI,
Macjia; TMPOBEPAIOT JIETKOCTh TMEPEMENICHUSI IIOJIBUXKHBIX 4YacTeld, TOYHOCTh UX
IICHTPUPOBAHUS, HAACKHOCTh KpEIJIeHUs. 3aTeM Ha IMOBEPXHOCTh pabodeil MOJOCTH M
METAJUTMYECKUX CTEpPKHEH HAHOCAT CJIOW OTHEYNOPHOTO MOKphITUs (puc. 2, a) —
00MIIOBKHU M Kpacku. CocTaB OOJIUIIOBOK M KPaCOK 3aBUCHUT B OCHOBHOM OT 3aJIMBA€MOT0O
CIUlaBa, a UX TOJIIMHA — OT TPeOyeMOW CKOPOCTH OXJIaXKJACHUS OTIMBKHU: YEM TOJIIIE
CJIOM OTHEYIIOPHOT'O TOKPBITHS, TEM MEIJICHHEE OXJIaXKIaeTcs OTIMBKA. Bmecte ¢ Tem
CJION OTHEYMOPHOTO MOKPBITUSI TPEAOXPaHIEeT padouyro MOBEPXHOCTh (POPMBI OT PE3KOTO
MOBBILICHUSI €€ TEMIIEPaTyphbl NMPU 3AIMBKE, PACIUIABICHUS U CXBATBIBAHUS C METAIJIOM
OTIIUBKU. Takum obpazom, oOAUYOBKU U KPACKU BbINOJIHAIOM 08€ (QYHKYUU: 3Auuuarom
NOBEPXHOCMb KOKUISL OM Pe3K020 HAazpesa U CX8amvl8aHusi ¢ OMJIUBKOU U NO380JAI0M
Dpe2yiuposams CKOPpOCHb OXJIAXCOEHUs. OMIUBKU, A 3HAYUM, U NPOYEccvl ee 3ameepoe-
8aHUsL, GIUAIOWUE HA CEBOUCTNEA MEMATLLA OMIUBKU.

7 ,% @ ﬁ,/%-v fﬁéﬁfé @7
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a — HAHECEHHE OTHEYMOPHOrO MOKPBITHSA, O — MPOCTAHOBKA CTEpXKHEH; B —
3anupaHue CTEHOK KOKWJIS, 3ajMBKa KOKHWJS pPacIlaBOM; I' — MOApPBIB (YaCTUYHOE
W3BJICUCHUE) CTEPXKHS NpPU 3aTBEPACBAHUU U OXJAXKJACHUU OTIUBKHU;, J - W3BICUYCHUE
OTJIUBKH M3 KOKHJIS

Puc.2 — HOCJ’IGI[OB&TCJ'H)HOCTI) HU3TO0TOBJICHHUA OTIIMBKHM B KOKHJIC
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Ilepen HaHeceHHMEM OTHEYIOPHOTO TMOKPBITUS KOKWIb HarpeBalOT Ta30BbIMU
rOpeJIKaMHu WM JJIEKTPUUYECKUMHU HarpeBareisimu 10 temmepatypsl 150...180°C. Kpacku
HAHOCAT Ha KOKWJIb OOBIYHO B BHUJE BOJIHOW CyCHEH3UM d4epe3 myhbBepusarop. Karm
BOJIHOM CYyCIEH3MH, MOMNajasi Ha MOBEPXHOCTb HATPETOro KOKWJIISA, UCHApSIOTCS, a Or-
HEYIOpHAas COCTABJISAIOIIAsl POBHBIM CJIO€M MOKPBHIBAET TOBEPXHOCTD.

[locne HaHeceHHs OTHEYHMOPHOTO MOKPBITHUSI KOKWIIb HAarpeBaloT 10 paboyel TeM-
nepaTypbl, 3aBUCAILCH B OCHOBHOM OT COCTaBa 3aJIMBA€MOr0 CILJIaBa, TOJIIWHBI CTEHKHU
OTJIUBKH, €€ pa3MepoB, TpeOyeMbIX CBOMCTB. OOBIYHO TeMmIepaTypa HarpeBa KOKHIIS
niepen 3anuskou 200...350°C.

Jlanee, B KOKWIb YCTAaHABIUBAIOT I[E€CUYAHBbIE WIH KEPAMHUYECKHUE CTEPKHU
(puc. 2,6), ecnu TakoBble HEOOXOJUMBI MJisi TOJYYCHUS OTJIUBKHU; MOJIOBUHBI KOKHIIS
COCUHSIOT (pUC. 2,B) U CKPEIUISIIOT CIEHUATBHBIMU 32)KUMaMHU, & TIPU YCTAHOBKE KOKHJIS
Ha KOKWJIbHOW MAalllMHE C MOMOIIBI0 €€ MEeXaHu3Ma 3alupaHus, MOCJI€ Yero 3ajJuBaroT
pacIiaB B KOKWIb. YacTo B mpoliecce 3aTBEpACBaAHUS U OXJIAXKEHUS OTIMBKHU, MOCIE TOTO
KaKk OTJIMBKA TMPUOOPETET JIOCTATOYHYIO MPOYHOCTb, METAUIMYECKUE CTEPKHU
«TMOJIPBIBAIOTY, T. €. YACTUYHO U3BJEKAIOT U3 OTIUBKHU (puc. 2,r) 10 ee U3BJICUCHUS U3
KOKWISI. DTO JENaroT JJisi TOro, 4TOObl YMEHBIIUTh 00KaTHE yCaKUBAIOUIEHCS OTIMBKOMN
METAJTUYECKOTO CTEPKHSI M 00€CTIeUUTh €ro u3BjieueHue u3 oTMBKU. [locie oxnaxaenus
OTJIMBKHU /10 3aJlaHHOW TEMIIepaTyphbl KOKWIb PACKPBIBAIOT, OKOHYATEIbHO H3BJICKAIOT
METAJUTMYECKUI CTepKeHb U YAAISIOT OTIUMBKY U3 KOkwis (puc. 2,0). U3 oTnuBku
BBIOMBAIOT TIECYAHBIN CTEPKEHB, OOPE3AIOT JTUTHUKH, MPUOBLIH, BBIIOPHI, KOHTPOIUPYIOT
KaueCTBO OTJIMBKHU. 3aTEM LIUKJI OBTOPSETCS.

Ilepen moBTOpeHHEM MMKJIA OCMAaTpUBAIOT pPabOUYyI0 TMOBEPXHOCTh KOKHUJIS,
IJIOCKOCTh pa3zbeMa. OOBIYHO OTHEYMOPHYIO KPacKy HAaHOCAT Ha pab04yyr0 MOBEPXHOCTH
Kokwis 1...2 pa3a B CMeHY, U3pe/IKa BOCCTaHABIIMBAs €€ B MECTax, /e OHa OTCJIOUIIACh OT
paboueit moBepxHOCTH. Ilocne 3Toro mpu HEOOXOAUMOCTH, YTO YaIle ObIBACT IMPHU JIUTHE
TOHKOCTEHHBIX OTJIMBOK WJIU CIUIABOB C HU3KOM KUJIKOTEKY4ECThIO, KOKIIb MOJAOTPEBAIOT
10 paboueil TeMmepaTryphl, TaKk Kak 3a BpeMs W3BJICUYCHUsS OTJIIMBKH U OKpacKu padodeit
MOBEPXHOCTH OH OXJIaxkJaercs. Eciu e oTJIMBKa IOCTATOYHO MAacCCUBHAs, TO, HA00OPOT,
KOKWJIb MOKET HarpeBaThCsl €€ TEIJIOTOM 10 TeMmIlepaTypbl OoJibliieil, yeM Tpedyemas
pabouasi, U mepea CIAEAYyIOIIed 3aluBKOM €ro oxjiaxaarT. g 3Toro B KOKHIIE
peaycMaTpUBAIOT CIEIUATIbHBIE CUCTEMbI OXJIaXKICHUS.

Kak BumHO, mporiecc IuThs B KOKUJIb — MallQONEPAIIMOHHBIN. MaHUNyIaTOpHBIE
omepalnu  JAOCTaTOYHO TPOCTBI U  KPaTKOBPEMEHHBI, a JIUMHUTUPYIOUIEH IO
MPOJIOKUTEILHOCTH OIEpalueil ABISIeTCS OXJaXACHUE OTIMBKU B (opMe 10 3aJaHHOU
temneparypsl. [IpakTudecku Bce omepalud MOTYT OBITh BBINOJHEHBI MEXaHU3MaMU
MalllMHbl WM aBTOMAaTHUYECKOM YCTAHOBKH, YTO SIBJISETCS CYIIECTBEHHBIM IpEU-
MYIIECTBOM Cmoco0a, W, KOHEYHO, CaMO€ TIJaBHOE€ — HCKIIOYAeTCsd TPYJOEMKUN U
MaTepuaroeMKHil poiiecc U3rotToieHus Gopmol: Kokuib ncnonb3yercss MHOrOKpaTHO.

Oco0ennoctu ¢GopMHUPOBAHNS U KA4eCTBO OTJIUBOK IPH JUThe B KOKWIb.
Kokunp — Merannuueckas ¢popma, obiianaromias Mo CpaBHEHUIO C MECYAHOW 3Ha-

YUTEIBHO OOJIBIIEH TCILIONMPOBOAHOCTBIO, TCINNIOCMKOCTBIO, IIPOYHOCTBLIO, IIPAKTHYCCKH
HYJICBBIMU T'a30IIPOHHULIACMOCTBIO U T'a30TBOPHOCTHIO. OTH CBOMCTBaA Mar€puralia KOKHUJIA
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00yCJIOBIMBAIOT PACCMOTPEHHBIE HUXKE OCOOCHHOCTH €ro B3aUMOJCHCTBUSI C METAIJIOM
OTJIUBKHU.

1. Bricokas 3¢(}EeKTUBHOCTh TEIUIOBOTO B3aUMOJACHCTBUS MEXKIY OTIHUBKOM U
(dbopmoil: paciiaB U 3aTBep/eBarolas OTJIMBKA OXJAXJAIOTCS B KOKUJE ObICTpee, YeM B
necuaHo Qopme, T. €. IPU OJAMHAKOBBIX THUAPOCTATUYECKOM HANOpe M TEMIlepaType
3aJIMBAEMOI0 pacIiaBa 3aMoJIHAEMOCTh KOKWJIS OOBIYHO XYXE, UeM TIeCYaHou (QOpMBl.
OTO OCIOXKHSET TOJIYyYeHHE B KOKWISX OTJIMBOK U3 CIUIABOB C TMOHMKEHHOU
KUJKOTEKYUECThIO U OIPAHUYMBAET MUHUMAJIBHYIO TOJIIUHY CTEHOK U pa3Mephl OTIHBOK.
BwmecTte ¢ TeM MOBBIIIEHHAs CKOPOCTh OXJIAKJICHHS CIIOCOOCTBYET MOMYYEHUIO TIIOTHBIX
OTJIUBOK C MEJKO3EPHUCTON CTPYKTYpOW, UYTO MOBBIIIAET MPOYHOCTh U IUIACTUYHOCTH
MeTaJljia OTJIMBOK.

Oco0eHHOCTH JUThS B KOKWIIb YyryHa: B OTJMBKaX M3 UYyTryHa, MOJy4aeMbIX B
KOKHWJISIX, BCJEACTBHE OCOOEHHOCTEW KPHUCTAUIM3ALUM YacTO 00pa3yroTcsi KapOWbl,
dbepputorpaduTHas IBTEKTHKA, OTPUIATEIBHO BIMSIONIME HA CBOWCTBA 4YyTyHa:
CHUXKAETCS yAapHas BS3KOCTb, H3HOCOCTOMKOCTh, PE3KO BO3pacTaeT TBEPAOCTh B
0TOEJICHHOM MOBEPXHOCTHOM CJIO€, UYTO 3aTpyAHsieT 00pabOTKy pe3aHueM TaKUX OTIUBOK
U MPUBOJUT K HEOOXOJAMMOCTH MOJABEPraTh UX TEPMHUUYECKOU 00paboTke (OTXKUTY) st
YCTpaHEHHUsI 0TOea.

2. Kokusib MpakTUYECKH HEMOJATIUB U 00Jiee MHTEHCUBHO MPEMATCTBYET yCaJKe
OTJIUBKH, YTO 3aTPyJHSET W3BIIeUeHUE €€ U3 (OPMBI, MOXKET BBI3BATh IOSIBICHHE
BHYTPEHHUX HAaIpPsHKEHUM, KOPOOJEHUE U TPEIIUHBI B OTIIUBKE.

Onnako pa3mepsl paboueild MOIOCTH KOKUJISE MOTYT OBITh BBIIIOJIHEHBI 3HAYUTEIHHO
TO4YHee, ueM mnecuyaHo (opmel. IIpu nuTbe B KOKWIb OTCYTCTBYIOT  MOTPEIIHOCTH,
BBI3BIBAEMBIC PACTAIKMBAHUEM MOJIEIU, YIPYTUMU U OCTaTOYHBIMU JedopManusMu
necyaHod (OpMbI, CHUKAIOIMIUMH TOYHOCTH €€ pabouell MOJIOCTH U COOTBETCTBEHHO
oTiuBKU. [103TOMY OTJIMBKY B KOKWJIAX MOJTYYarOTCsl 00Ji€€ TOUHBIMHU.

3. ®U3UKO-XUMHUUECKOE B3aUMOJICHCTBUE METAJIJIA OTJIMBKU M KOKWJISI MUHUMAJbHO,
YTO CHOCOOCTBYET MOBBIIICHUIO KaYyeCTBAa MOBEPXHOCTH OTIMBKHU. OTIMBKU B KOKWIb HE
uMeroT npurapa. lllepoxoBaTocTh MOBEPXHOCTH OTIHMBOK OIPENETSAETCS  COCTaBaMu
OONMIIOBOK M  KpacoK, HAHOCHUMBIX Ha TOBEPXHOCTH paboueil mosoctu (HOopMmbI, U
cootBercTBYeT RZ = 10...80 MKM, HO MOXKET OBITh M MEHBIIIE.

4. Kokuib MPaKTUYECKHU Ta30HEMPOHUIIAEM, HO U TA30TBOPHOCTh €r0 MUHUMAJIbHA U
OMpeNeNsieTcsl B OCHOBHOM COCTaBaMHM OTHEYHNOPHBIX MOKPBITUN, HAHOCHUMBIX Ha
MOBEPXHOCTH paboueil nmonoctu. OJHAKO ra30Bbl€ PAKOBUHBI B KOKHIJIBHBIX OTJIMBKaX —
ABJIeHUE He peakoe. [IpUuMHBI WX TMOSABIEHUS pa3JIUYHBI, HO B JIIOOOM ciyyae
pacIoyioKeHHe OTJIMBKM B (Qopme, Crnocod MNoABOAAa paciulaBa U BEHTUIALMOHHAs
CUCTEMAa JIOJKHBI 00eCcIieurBaTh yJlajJeHue BO3/lyXa U ra30B U3 KOKUJIS MIPHU 3aJIUBKE.

¢ deKTUBHOCT, NPOU3BOACTBA(NIPEMMYIIECTBA M HEJOCTATKH) U 00J1aCTh
NnpUMeHeHMsI.

[IpenmytiecTBa TUThA B KOKWAJIb HA OCHOBE MPOU3BOICTBEHHOTO OIBITA:

I. IloBblleHWE TPOUZBOAUTEIBHOCTA Tpyda B PpE3yiabTaTe HUCKIOYCHUS
TPYAOEMKHUX OMEpaIuii CMeCenpUroToBIeHus, GOPMOBKH, OYUCTKHU OTIHUBOK OT MpUTrapa.
[TosTOMy HCHONB30BAaHUE JUThS B KOKWIM, IO JaHHBIM pa3IUYHbIX MOPEANPUITHH,
MO3BOJISIET B 2—3 pa3a MOBBICUTH MTPOU3BOIUTENBHOCTD TPY1A B JINTEHHOM IIEXE, CHU3UTH
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KalmuTaldbHbIE 3aTpaThl TPU CTPOUTENHCTBE HOBBIX I1EXOB U PEKOHCTPYKIIUHU
CYILIECTBYIOIIMX 3@ CYET COKpaIlleHHs TpeOyeMbIX MPOU3BOJCTBEHHBIX ILIOIIAACH,
pacxoJIoB Ha 00OpPYJOBaHHUE, OYUCTHHIE COOPYKEHUS, YBEIUYUTh CheM OTIUBOK C | M’
TJIOIIA/IH 11eXa.

2. lloBbllieHWE  KauecTBa  OTJIMUBKHU, OOYCJIOBJIEHHOE  HCHOJb30BAaHUEM
METAJIMYECKOW  (OpMBI,  TOBBIIIEHHE  CTAaOWJIBHOCTHM  MOKa3aTeled  KauecTBa:
MEXaHUUYECKUX CBOWMCTB, CTPYKTYpbI, IUIOTHOCTH, IIEPOXOBATOCTU, TOUHOCTH Pa3MEpPOB
OTJIUBOK.

3. VYcTpaHeHue WM yMEHbIIEHHE O0beMa- BPEAHBIX JIJISl 3J0POBbsl pabOTAOLIUX
omnepanuii BbIOMBKM (OpM, OUHCTKA OTJIIMBOK OT TMpurapa, ux oOpyOku, obmiee
O3JIOPOBJICHHE H YIy4YllIEeHHWE YCJIOBUH TpyJla, MEHBIIEE 3arps3HEHUE OKpYXKaoIe
Cpeapbl.

4. MexaHuzanus ¥ aBTOMaTHU3alUs Mpoliecca U3rOTOBICHUS OTJIMBKH, 3a CYET
MHOTOKPaTHOCTBIO ~ UCIIONB30BaHUsl KOKWIS. [lpu numve 68 KOKUlb YCMpaHsemcs
CJLOJMCHOIL Ol ABMOMAMUIAYUU NPOYECC U32omosaeHus aumeinou gopmel. Ocmaromes
UL COOPOYHBIE ONEpayulL. YCMAHOBKA CMepICHel, coeOuHeHue yacmel KOKUSs U ux
KpenjieHue nepeo 3anlusKol, Komopwvle Je2Kko asemomamusupyiomcs. Bmecte ¢ TeMm
yCTpaHsieTCs psAJl OTPUILIATENIbHBIX (DaKTOPOB, BIHUSAIONIUX A KAY€CTBO OTIMBOK IMpU
JUThE B TecuaHble (OPMBI, TAKUX, KaK BIAXKHOCThb, MPOYHOCThH, Ta30MPOHUIIAEMOCTH
(hOpMOBOYHOM CMECH, YTO JAEJaeT MPOLIECC JUThS B KOKWJIb 0oJiee yNpaBisieMbIM. /[
NOJYYeHUs: OMAUBOK 3A0AHHO20 KAYecmea Je2ye OCYUleCmeumsv — AgmoMamuiecKoe
pecyauposanue MmexHoa02U4ecKux napamempos npoyecca. Aeémomamusayus npoyecca
no360asiem YAyYuUms Kayecmeo OmIUBOK, NOBbICUMb I¢hhekmusnocms npouzeoocmaad,
UBMEHUMb Xapakmep mpyod JUmeuwjuxa-onepamopd, ynpasisaiowe2o padomou maxux
KOMNJIEKCO8.

HenoctaTku TUThsl B KOKWJIb HA OCHOBE MMPOU3BOJICTBEHHOTO ONBITA!

1. Beicokasi CTOMMOCTb KOKWJISA, CIIOKHOCTh U TPYJIOEMKOCTh €TI0 U3TOTOBJICHUS.

2. OrpaHuueHHas CTOMKOCTh KOKWJISI, HU3MEpsieMass YUCIOM TOIHBIX OTIIHUBOK,
KOTOpPbIE€ MOKHO TOJYYUTh B, JAHHOM KoOkuje. Om cmouxocmu KOKUIs 3a8UCUM
9KOHOMUYeCcKas 3¢hhekmusnocms npoyecca 0cobeHHO Npu aumve 4yeyHa u cmanu, u
NOSMOMY NOBbIUEHUE CMOUKOCMU KOKULA AGNAemcs OOHOU U3 8aAMCHeUuwUux npooiem
MEXHON02UU KOKUIbHO20 UMb IMUX CHIAGOS.

3. CnoXHOCTh MOJTYYEHUS] OTIAMBOK C MOJHYTPEHUSIMU, ISl BHIMIOTHEHUS KOTOPBIX
HEOOXOJUMO YCJIOXKHATh KOHCTPYKIHIO (POPMBI — JIeTaTh JOMOJIHUTEIbHBIE Pa3bEMBbI,
UCIIOJIB30BaTh BCTABKH, Pa3bEMHbBIC METAITTMYECKHUE WIIH MIECUaHbIE CTEP>KHH.

4. OTpunaTenbHOE BIHMSHHUE BBICOKOM WHTEHCUBHOCTH OXJIAXICHHUS pACIIaBa B
KOKUJIE IO CPABHEHHUIO C MecYaHoi (opmoil. DTO OrpaHUYMBAET BO3MOKHOCTH MOTYyUYCHUS
TOHKOCTEHHBIX MPOTSKEHHBIX OTJIUBOK, @ B YYT'YHHBIX OTJMBKax MNPUBOAUT K OTOEIY
MOBEPXHOCTHOTO CJIO0SI, YXY/AIIAIomEeMy 00paO0TKy pe3aHueM; BhI3bIBA€T HEOOXOIUMOCTh
TepMUUYECKON 00pabOTKH OTJIMBOK.

5. HemogaTnuBbIil KOKWJIb MPUBOAUT K TMOSBJICHUIO B OTJIMBKAX HAMpSKEHUM, a
WHOT/Ia K TPEIIHaM.

[IpeumymiectBa M HEOOCTATKM TEXHOJOTUU JUThS B KOKWJIb OINPEIESIOT
pallMOHAJIBbHYIO0 00J1acTh €ro MCHOJIb30BaHUS: YKOHOMUYECKH 11€JIeCO00pa3HO BCIIEACTBUE
BBICOKOW CTOMMOCTH KOKHUJIEH MPUMEHSTH 3TOT CIOCOO JIUThSI TOJIBKO B CEPUHHOM WU
MacCOBOM MPOU3BOJICTBE.
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OTIMBKY B KOKWJIBHOM JINThE TOJNYYAIOT W3 UYTyHA, CTAIH M IBETHBIX CIIABOB C
TOJIMHON CTeHOK 3...100 MM 1 Maccoil OT AECATKOB I'PaMMOB JI0 COTEH KWJIOrpaMMoB. B
coorBeTcTBUM ¢ ['OCTamum TOYHOCTHL OTIAMBOK pgocTturaet 12...15-ro KBaJIuTETOB, a
HIEpOXOBATOCTh MNOBEpXHOCTH Ra = 2,5...25Mkm. OTIMBKM  XapaKTepU3YIOTCS
CTaOMIIBHOCTRIO 110 MEXAHMYECKUM CBOWCTBAM U TJIOTHOCTH.

Ipdhexkmuenocms 1umvsa 8 KOKUIb 006I1YHO ONPEOEAION 8 CPAGHEHUU C TUMbEM 8
necuamnvie ¢hopmol. IKoOHOMUuHecKuti d¢hgexm oOocmueaemcs Onazooapsi ycmpaHeHuro
GPOpMOBOUHOU CcMecU, NOBLIUEHUIO KAYecmed OMIUBOK, UX MOYHOCMU, VMEHbUIEHUIO
NPUNycKo8 Ha 00pabomKy, CHUIICEHUIO MPYOOeMKOCMU OYUCMKU U 0OPYOKU OMIUBOK,
Mexanuzayuu U asmomMamuzayuu OCHOGHLIX ONepayull U, Kak cieocmeue, no8bluleHUIo
npoU3B00UMENbHOCIU U YIYYUEHUIO YCI08ULL MpPYod.

Taxum obpa3zom, aumve 8 KOKUIb C NOJHbIM OCHOBAHUEM Clledyem OMmHecmu K
mpyoo- u  mamepuanocbepe2arowjumM,  MAar0ONePaAYyUOHHbIM U MAAOOMXOOHbIM
MEeXHOI02UUeCKUM NpOYeccam, YayYularowum Ycio8us mpyoa 6 JUMmeuHvlX uyexax u
VMEHbULAIOWUM 8PEOHOE B030€UCMBUE HA OKPYAHCATOWYIO CPeD).

Knaccupukanus Kokujiei mno ux KOHCTPYKIIMH.

B 3aBUCHMOCTH OT pACMOJOXKEHHS] TOBEPXHOCTH pa3zbeMa KOKWIH OBIBAIOT:
HEpa3beMHBIC, C BEPTHKAIHHOW TUIOCKOCTHIO pa3beMa, ¢ TOPU3OHTAIBHON IUIOCKOCTHIO
pa3zbeMa, CO CII0KHOU MMOBEPXHOCTHIO pa3bema.

L
:

I

z Fid

a - BBITPSAXHOMU;

0 - ¢ TOPU30HTATBHOM MIOCKOCTHIO Pa3beMa;

B - C BEPTUKAIBHOMU INIOCKOCTHIO Pa3beMa;

T - CTBOPYATHIN C BEPTUKAIBHOM IUIOCKOCTHIO Pa3beMa;

Il - CTBOPYATHIA C TOPU30HTAIIBHOM INIOCKOCTHIO pa3bema.
Puc. 3 — Knaccudukaiust KOKuiaei no KOHCTPYKIHUH

HepaS’beMHBIe, HJIA BBITPAXHBIC, KOKHWJIN ITPUMCHSAIOT, KOI'JIa KOHCTPYKIHA OTJIIMBKU
MO3BOJIACT YAAJIUTDL U3 INIOCKOCTU KOKWJIA 0e3 ero pa3bEMa.
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Kokunm ¢ BepTUKaJIBHOM IUIOCKOCTBIO pazbemMa COCTOSIT M3 ABYX U Ooiee
noinygopMm. OTIMBKa MOXKET pacmojiaraThbCsl LEIUKOM B OJHOM U3 TMOJIOBUH KOKWIIS, B
JIBYX MOJIOBUHAX KOKUJISI, OJHOBPEMEHHO B JIBYX MOJIOBUHAX KOKWJISA U B HUKHEH TLITUTE.

Kokunm ¢ Tropu3oHTadbHBIM pPa3beMOM MPUMEHSIOT MPEUMYIIECTBEHHO s
MPOCTBIX MO KOH(UTYpaIUK, a TAKKE KPYTHOTa0apUTHBIX OTJIMBOK.

Kokunu co cnoxHol (KOMOMHMpPOBAHHOWM) MOBEPXHOCTHIO pazbeMa HUCIOJIb3YIOT
JUTSI U3TOTOBJICHUS! OTJIMBOK CIIOKHOM KOH(UTYypaIuu.

B 3aBucumoctH 0T crocoba OXJIXKACHHUS Pa3iNdaloT KOKWIA C BO3YIIHBIM,
KUJKOCTHBIM M C KOMOMHUPOBAaHHBIM OXJIaXJCHUEM. BoznyniHoe oxiaxaeHue
UCIIONB3YIOT JUIsl MaJOTEIJIOHATPYKEHHBIX KOKWIe. BoJssHOe oXlaXJaeHUe UCMOIb3YIOT
OOBIYHO /JI1 BBICOKOTEIJIOHATPYKEHHBIX KOKHWJEH, a TakXe ISl MOBBIIICHUS CKOPOCTH
OXJIaXCHUS OTJIMBKYU WM €€ OT/ICJIbHBIX YacTeH.

I[lo w4ucnmy paboumx mosocte (THE3M), ONPENENSIONIMX  BO3MOXKHOCTD
OJIHOBPEMEHHOTO, C OJTHOM 3aJIMBKH, U3TOTOBJIEHUS TOIO UM MHOTO KOJIMYECTBA OTIUBOK,
KOKHUJIM pa3AeisiioT Ha OJITHOMECTHbIE U MHOTOMECTHBIE.

Koncrpykuus koxkuieil. HazHaueHMe OCHOBHBIX 3J1eMEHTOB KOHCTPYKIUU
KOKHWJICH.

K ocHOBHBIM KOHCTPYKTHUBHBIM 3JICMCHTAM KOKHUJICH OTHOCSIT:

dopMooOpa3yronme IEeMEHTHl - TOJOBUHBI KOKWJICH, HUI)KHUE TUIATHI, BCTABKH,
CTEp)KHU, KOHCTPYKTHUBHBIE OJJIEMEHTBHI - BBITAJIKWBATENH, IUTUTHl BBITATKABATEIICH,
3aMUPaIONIe MEXaHU3MBI, CHCTEMbl HArpeBa M OXJIAKICHUS KOKWJIS U OTACIBHBIX €ro
JacTel, BEHTIWIAIHOHHYIO CUCTEMY, IICHTPUPYIOIIHNE MITHIPU U BTYJIKH.

Kopnyc KOKWIS WM €ro TOJOBHWHBI BBIMOJTHSIIOT KOPOOUYAaTHIMH, C pedpamu
KECTKOCTH. ToMNIIMHA CTEHKW KOKWJIS 3aBHCHT OT COCTaBa 3aJMBAaeMOTO CIUIaBa M €ro
TEMIIepaTyphbl, pa3MepoOB W TOJIIUHBI CTCHKH OTJIMBKH, MaTepwalia, U3 KOTOPOTO
W3TOTOBIIICTCS KOKWJIb, KOHCTPYKIIMHM KOKWJIA. TONIWHA CTEHKH KOKWJS JOJKHA OBITH
JOCTaTOYHOM, YTOOBI OOCCTICUNTh 3aJaHHBIA PEKUM OXJIKICHUS OTIMBKHU, TOCTATOYHYIO
KECTKOCTh KOKWJII M MUHHUMAJIbHOE €ro KOpOOJICHWE MPU HarpeBe TEIJIOTOH 3aJIUTOTO
pacruiaBa, CTOUKOCTh IMTPOTHB paCTEKaHUSI.

CTepkKHH B KOKWJISIX MOTYT OBITh TECYaHBIMH W MeTauTmdeckumu. llecuanbie
CTEp)KHU JJI1 KOKWJIBHBIX OTJIWBOK JOJDKHBI 00JalaTh MOHWKEHHOW Ta30TBOPHOCTHIO U
MOBBIIIIEHHON  MOBEPXHOCTHOM Mpo4yHOCThIO. IlepBoe TpeOoBaHue 00YCIOBICHO
TPYIHOCTSIMHU yHAJICHUS TAa30B M3 KOKWIS, BTOPOE - B3aMMOJICHCTBUEM 3HAKOBBIX YaCTEH
CTEp)KHEH C KOKUJIEM, B PE3yIbTaTe YeT0 OTAEIbHbIC IECYMHKNA MOTYT MOMACTh B TTOJIOCTh
KOKWIA W 00pa3oBaTh 3acopbl B OTiimBKe. CTEP)KHEBBIE CMECH M TEXHOJIOTHYCCKUC
MPOIIECCHI M3TOTOBIICHUS MECYAHBIX CTEPIKHEH MOTYT OBITh Pa3TUIHBIMH.

MeTanmnyeckne CTep KHU MPUMEHSIOT, KOT/1a 3TO MO3BOJISET KOHCTPYKITUS OTIIUBKA
¥ TEXHOJOTHYECKHE CBOWCTBA CIUTaBa. VICmoIb30BaHME METAUTMYECKUX CTEP)KHEH maer
BO3MOXXHOCTh  TOBBICHTH  CKOPOCTh  3aTBEpJICBaHMSI  OTJIUBKH, COKPATHTH
MIPOOJKUTEITHHOCTD MuKiIa ee w3roToBieHus. OpHaKo TpH  HCTOJIb30BAHHUH
METaJTMYEeCKUX CTEp)KHEH BO3paCTAlOT HAMPSHKEHUS B OTJIMBKAX, BO3MOXKHO IIOSIBIICHUC
TPEIIHH.
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JIJisi HafeKHOTO WM3BJICUCHHS CTEPKHEH M3 OTIWBKU OHU JOJKHBI UMETh YKJIOHBI
1—5°, xopomiue HampaBisSIONME BO H30€XKAaHUWE IMEPEKOCOB, a TaKXKe HAJACKHYIO
¢ukcanuio B (Qopme. Bo MHOrMX ciaydasx MeETaJUIMYECKUE CTEpPKHU JIeNaroT
BOJIOOXJIAXKAAEMbIMU U3HYTpU. BoasiHOE OXJIaXK/IeHHE CTEPKHSI OOBIYHO BKJIIOYAIOT MOCTE
oOpa3oBaHUs B OTJIMBKE NPOYHOW KOpOYKH. llpm OXNakIeHWH pa3sMepbl CTEpPKHS
COKpalIaloTCs TakK, YTO MEXKAY HUM U OTJIMBKOM oOpasyercs 3a30p, KOTOPbI YMEHbBIIAET
YCUIIHE U3BJICUCHUSI CTEPIKHS U3 OTIMBKH.

JUiss  w3BIeYEHUS  CTEP)KHEWM B KOKWJISX  NPEIyCMaTPUBAIOT  BUHTOBBIC,
AKCIICHTPUKOBBIE, PECUHBIC, TUAPABIMUECKIE U ITHEBMATUICCKUE MEXaHU3MBI.

BenTunsinuonHas cucteMa OOeCreynBaeT HalpaBJIECHHOE BBHITECHEHHE BO3/lyXa W3
KOKWJIS paciiaBoM. J[si BBIXOMa BO3MyXa HCIOJB3YIOT OTKPBITHIE BBIIOPHI, MPHUOBLIH,
3a30pHI MO TUIOCKOCTH pazbeMa U MEXKY TOJBIKHBIMU YaCcTSIMU KOKUJIS M CHEIHATbHBIC
BCHTWJISIIMOHHBIC KaHaJIbl. B MeCTHBIX yrimyOneHwusXx ¢GOpMBl TpPU 3aNOJHCHHH WX
pacIulaBoM MOTYT 0Opa30BBIBATHCS BO3MYIIHBIC MEMIKUA. B 3THX MecTax B CTEHKE KOKHIIS
YCTaHABIMBAIOT  BEHTWIAINMOHHBIE TpoOku. Ilpm  BBIOOpe MecTa  YCTaHOBKH
BCHTWISIIIMOHHBIX MPOOOK HEOOXOJUMO YUWUTHIBATH IOCIIEIOBATEILHOCTh 3aIOTHEHUS
(hOopMBI pacIiyiaBoOM.

LleHTpUpYIOINE PAEMEHTHI - KOHTPOIBHBIC IITHIPH M BTYJIKH - IPEAHA3HAYCHBI JIJIS
TOYHOM (DUKCAllUM TIOJIOBUH KOKWJSL mpu ero cOopke. OOBIYHO HX KOJHMYECTBO HE
MpeBbIMaeT ABYyX. VX pacmonaraioT B IMaroHAIBHO PACTIONOKEHHBIX YTIIaX KOKHIIAL.

3anuparoniye MeXaHW3Mbl 3anuparolinie MEeXaHU3Mbl PEeAHA3HAUCHBI I MPEaoT-
BpAIICHUS PACKPBITUS KOKWIS W HCKIIOYEHHUS TPOPBIBA pacijiaBa Mo €ro pa3bemMy Mpu
3aMOJTHEHUH, a TakkKe g O0ecrmedeHUs TOYHOCTH OTJIMBOK. B pPYYHBIX KOKHIISX
MPUMEHSIOT 3KCIICHTPUKOBBIC, KIWHOBBIC, BUHTOBBIC 3aMKH U JPYTHE YCTPOMCTBA,
o0OecrneunBaroIre TWIOTHOE COEIMHEHNE YacTell KOKIIISL. 3aKpBITHE U 3allMpaHue KOKUIIEH,
yCTaHABIMBAEMbIX Ha MAIlTHHAX, OCYIIECTBIISICTCS] THEBMATUICCKAM WJIU THIPABINICCKAM
MIPUBOJIOM TIOIBVKHOW TUTUTHI MAIlTAHBI.

CucTtemMbl HarpeBa M OXJIXJIEHUS MpeAHA3HAUYeHBI JJIS MOAJAEp>KaHUs 3aJaHHOTO
TEMIIEPATypHOTO pPEXKHMa KOKWJSA. [IpUMEHSIOT SJIEKTPUYECKHiA W Ta30BBIH 00OTPEB.
[lepBblii ciOnb3yeTCs AJisl 00IET0 HAarpeBa KOKUIs, BTOPOi Ooliee ya00eH aJis 001ero u
MECTHOT'0 Harpena.

MexaHu3MBbl JUUTS YIQJICHHUs] OTIWBKU W3 KOKWIA. [Ipu pacKphITUM KOKWIS OTIMBKA
JI0JKHA OCTaBaThCS B OJTHOM M3 €r0 MOJOBHUH, KEIATEIbHO B TIOJIBIKHOM, YTOOBI UCITOJTb-
30BaTh €€ JBWKCHHUE JJIsl BBITAIKUBAHHUS OTIMBKHA. [103TOMY BEITIONHSIOT Ha OJHOU
CTOpPOHE OTJIMBKM MCHBINIKE, a Ha JAPyrod OOJBIINE YKJIOHBI, CHEIHaTbHBIC
TEXHOJIOTUYECKHE TPWIUBBl M TPEAYCMATPUBAIOT HECHMMETPUYHOE PACIIOIOKECHUE
JUTHUKOBOM CHCTEMBI B KOKWIE (IIEIMKOM B OJHON TIOJIOBHHE KOKWis). [lpwm
W3TOTOBJICHUW KPYITHBIX OTIUBOK JIOJDKHO OBITH 00ECIIEUEHO yaleHUe OTIMBKU U3 00enx
MOJIOBUH KOKWIsl. OTIMBKA W3 KOKWIS YAAISIOTCS BBITAIKUBATEISAMHU, KOTOPHIS
pacroJyiaraloT Ha HEOTBETCTBEHHBIX MOBEPXHOCTSX OTIWUBKHU WJIW JINTHUKAX PAaBHOMEPHO
0 TMEePUMETPY OTJIMBKH, YTOOBI HE OBUIO MEepeKoca W 3aKIMHUBAHUS €€ B KOKHIIC.
BrlTankuBatenu BO3BpAMAlOTCS B HMCXOJHOE TOJOKECHUE TMPYKUHAMH (HEOOJIBIIIHE
KOKWJIN ) WJTH KOHTPTOJIKATEIISIMH.
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MaTepna.m)l AJIA U3Tr0TOBJICHUA KOKHJIEH.

TpeOoBanusi, npeabsBIsIeMble K MaTepuanaM, MPUMEHSIEMbIM ISl U3TOTOBJICHUS
KOKWJICH:

B mponecce skcrutyatauuu B KOKHWJIE BO3HUKAIOT 3HAYUTEIIBHBIE TEPMHUYECKHUE
HAaNpsHKEHUS BCIICICTBUE YEPEAYIOIINXCS PE3KUX HATPEBOB MPH 3aJIMBKE U 3aTBEPICBAHUU
OTJINBKY U OXJIAXKJICHUM MPH PACKPBITUM KOKWIISI U U3BJIICUCHUU OTJIMBKU, HAHECCHUHU Ha
pabouyr0 TMOBEPXHOCTh OTHEYMOPHOTO MNOKPHITHS. Kpome 3HAaKONEpPEMEHHBIX TEPMHU-
YECKUX HANPSOKCHUN MOJ ACHCTBHEM IEPEMEHHBIX TEMIIEpPATYyp B MaTepuane KOKWIIS
MOTYT MPOTEKATh CIOXHBIE CTPYKTYPHBIE U3MEHEHUS, XUMUUYECKHE Tpouecchl. [loaTomy
MaTepuanbl sl KOKUIs,, 0COOCHHO JJISl €ro 4acTell, HEMOCPECTBEHHO COMPUKACAIOIIUXCS
C pacIuiaBoOM, JOJKHBI OTBEYATh CIEAYIOIUM TPEOOBAHUSIM:

- XOpOIIO NPOTHUBOCTOATh TEPMHUUECKON YCTAIOCTH,

- HWMETh BBICOKME MEXaHMYECKHE CBOWCTBA W MHUHHUMAJIbHBIE CTPYKTYpPHBIC
MPEBPALIECHUS IPU TEMIIEPATypax dKCILTyaTaluu,

- 001a1aTh MOBBIIIEHHON POCTOYCTOMYUBOCTHIO U OKATMHOCTOMKOCTHIO,

- UMETh MHUHUMAJIbHYIO AU(Py3Ur0 OTACNBbHBIX 3JEMEHTOB MPH IUKIMYECKOM
BO3JEHUCTBUHU TEMIIEPATYP,

- XopolIo o0pabaThIBaThCH,

- ObITh HEJE(PUITUTHBIMU U HEIOPOTUMH.

Tabnuiia — Matepuanbl 151 U3TOTOBJICHUS KOKUJIEH

CY20, CY25 KOKWJIH U1l MEJIKUX U CPEIHUX OTJIMBOK U3
AIIFOMUHHMEBBIX, MATHUEBBIX, ME/IHBIX CIUIABOB,
Yyr'yHa; KOKUAJIHU C BO3AYIIHBIM U BOJOBO31YLIHBIM
OXJIAKJICHUEM

BU42, BUY45 Kokunu i1 MenKux, CpeIHUX U KPYIHBIX OTIMBOK
U3 YYTYHOB: CEPOr0, BBICOKOIIPOYHOI0, KOBKOI'O;
KOKWJIN C BO3AYIIHBIM U BOJOBO31YLIHBIM
OXJIAKJCHUEM

Cramu 10, 20, C13, ctamu 15JI-I1, 15XMJI Kokunmu i1 Menkux, CpeTHuX, KPYIMHBIX U 0000
KPYIHBIX OTJIMBOK U3 Uyr'yHa, CTaJIH,
aJIIOMHHUEBBIX, MATHHUEBBIX, MEIHBIX CILIIABOB

Meﬂb " CC CIIIaBhbl, JICTUPOBAHHBIC CTAJIM U CILJIABBI BcraBku JJI1 HTHTCHCUBHOT'O OXJIAXKACHUA

C 0COOBIMH CBOMCTBAMHM OTACIBbHBIX yacTe OTJIIMBOK; TOHKOCTCHHBIC
BOJOOXJIAXKAACMbIC KOKHUJIN, MAaCCUBHBIC
MCTAJUIMYCCKUC CTCPKHU AJId OTJIMBOK M3 pa3-
JJMYHBIX CIIJIaBOB

AJI9, AJI11 Bopooxnaxaaemble KOKUIIM ¢ aHOAUPOBAHHOMN
MMOBEPXHOCTHIO JJI1 METTKUX OTJIMBOK U3
QIIOMUHUEBBIX, MEHBIX CIUIABOB, UyT'yHa

Haubonee mmpoko [fii M3rOTOBJICHHS KOKWJIEH NPUMEHSAIOT Cephlii U
BBICOKONIPOUHBIM 4yryHsl mapok CY20, CU25, BU42, Tak kak 3T MaTepUaibl B
JIOCTAaTOYHOW Mepe YAOBJIETBOPSIIOT OCHOBHBIM TPEOOBAHUSIM U CPABHUTEIBHO JCIICBHI.
OTU 4yTyHBI TOKHBI UMETh (EPPUTHO-NIEPIUTHYIO CTPYKTYPY. ['padut B cepbix yyryHax
JOJDKEH HWMETh (OpMY MENKUX HM30JIMPOBAHHBIX BKIIOYEHUH. B 3TUX dYyryHax He
JIOMYCKAeTCsl MPUCYTCTBHE CBOOOJHOIO IEMEHTHTA, TaK KaK MpPH HarpeBax KOKWIIS
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MPOUCXOJUT pacmaj IEMEHTHTa C H3MEHEHHeM o0beMa MaTepuana, B pe3ysibTaTe B
KOKWJIE BO3HUKAIOT BHYTPEHHUE HANpPSKEHUS, CIOCOOCTBYIOIIME KOPOOJIECHHUIO,
00pa3oBaHUIO CETKU pasrapa, CHUKEHUIO €r0 CTOMKOCTH. B cocTaB Takux 4YyryHOB s
MOBBILICHUSI UX CTOMKOCTH BBOIAT 10 1% HuKens, meau, Xxpoma, a COJIepKaHUE BPEIHBIX
npuMeceit cepsl U pocdopa J0KHO ObITh MUHUMAIBHBIM. Hanpumep, 1uisi U3roTOBICHUS
KOKHJIEW C BBICOKOW TEIUIOHATPYKEHHOCTHIO PEKOMEHIYETCSI CEPBIM YYyT'yH CIEIYIOIIErO
XHMHYECKOro cocrtasa, mac. %: 3,0—3,2 C; 1,3—1.,5 Si; 0,6—0,8 Mn; 0,7—0,9 Cu; 0,3—
0,7 N1; 0,08—0,1 T1; 10 0,12 S; 1o 0,1 P.

JInst M3roTOBIECHUST KOKWJIEH TaK)Ke MCMOJIb3YIOT HU3KoyTiiepoaucteie cranu 10, 20,
a TaKXKe CTalM, JIETUPOBAHHBIE XpPOMOM M MonubOaeHoMm, Hampumep [5SXMIJL. Otu
Marepualnbl 00JaJal0T BBICOKON IUIACTUYHOCTBIO, MOSTOMY XOPOIIO COMPOTHUBISIOTCS
PaCTPECKUBAHUIO NIPHU IKCIUTyaTauuu. Kokunm i MEeNKUX OTJIMBOK M3 YYT'yHa U allOMU-
HUEBBIX CIUIABOB MHOT/A M3TOTOBISIOT U3 aAFOMHUHUEBBIX cIiaBoB AJI9 m AJIl1. Takue
KOKWJIM aHOJUPYIOT, B pe3yJibTaTeé 4Yero Ha uxX paboyedl MOBEPXHOCTH oOpaszyercs
TyroiiaBkas (Temrieparypa miaBiienus okoyio 2273 K) u3HococTolKkasi TJi€HKa OKHCIIOB
amoMuHus ToaumHon A0 0,4 MMm. BpiCcOokas TEmIONnpoOBOJHOCTh ATFOMHHUEBBIX CTEHOK
KOKHWJISI CHOCOOCTBYET OBICTPOMY OTBOJY TEILJIOTHI OT OTJIMBKH.

Takue KOKUJIU OOBIYHO AENAI0T BOJIOOXJIAXKIAEMbIMH.

N3 Menu penaroT OTIENbHbIE BCTAaBKHW, BKIJAJBIIIM B MeECTaX, I'Jl€ HEOOXOIUMO
YCKOpSATh TEIUIOOTBOJ OT OTJIMBKM M TEM CAaMbIM yHOPABIATH IPOLECCOM €€
3aTBEp/ICBAHUS.

CrepxHU mpOoCTOM  KOH(MUrypalud  HW3TOTOBISIOT M3  KOHCTPYKIIMOHHBIX
VIJIEPOAUCTHIX CTalieid, a CIOXHOW KOH(GUTYypaluuu — U3 JETUPOBAHHBIX CTaJIeH, NJis
MPOYUX JeTajell — ocel, BaJIOB, OOJITOB U T. JI.— UCIOJIb3YIOT KOHCTPYKIIMOHHBIE CTaJIH.

Tabmuiia — MaTepuansl 11 U3TOTOBJICHUS JIeTaleH KOKUJICH

Jletany KOKUIIA Ycnosust paboThl Marepuan

CrepxHH, IITHIPU, 0OpaTHBIC ConpuxacaroTcst ¢ JKUIKUM Cranb 45

TOJIKATEJH, TSITU METaJuIOM, pabOTal0T Ha UCTHUPAHHE

Crep>xHH, BCTaBKHM, BBITAJ- OdopmitsaoT TIy00KHe TOJI0CTH 30XTI'C, 35XTCA,

KHMBATEJIM C PE3KUMHU IEepEXOJaMu B |OTIMBOK M HAXOIATCS MOJ 35XHM, 4X5M®C

CEUEHUSIX NEMUCTBUEM BBICOKUX TEMIIEPATYP

BeITankusarenu M cnbIThIBAIOT yAapHbIE HATPY3KU V8A; VI0A

Ocu, BaJibl, SKCLEHTPUKHU PaGoratoT Ha ucTupanue Crans 25 (noasepraror
LIEMEHTALINH)

H3roroBjieHHe KOKHJIEH.

Kokniam HeOONbIIMX pa3MepoB IS MEIKHX OTIMBOK U3  aJIOMHUHHUEBBIX,
MarHueBbIX, IMHKOBBIX, OJIOBSHHBIX CIUTABOB M3TOTOBJISIOT JUTHIMH M3 YyTyHA, a TAKKe
4acTO M3 MOKOBOK 00paboTKOM pe3anweM. Paboune moNOCTH M 3JI€MEHTHl JTUTHUKOBOM
CHUCTEMBI B JIaHHOM CITydae IMOJY4YaloT JJICKTPOGU3UIECKON WM DIICKTPOXUMUYICCKON
00paboOTKOM.
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bonee kpyrHble KOKHIM - BBIMONHSIOT JUTHIMU. llpu OTiMBKE pabouymx CTEHOK
KOKHJIEH 0c000€ BHMMaHHE OOpallaroT Ha TO, YTOOBI 3arOTOBKH HE MMEJIU BHYTPEHHHX
HANpPsOKEHUH, 9TO 00eceunBaeTcss TEXHOJIOTUEH JUThS, a TakkKe .CHH)KCHHEM YPOBHS
OCTaTOYHBIX HANPSIKEHUU COOTBETCTBYIOIIEH TEPMUUECKON 00paboTKOiA.

CTOHKOCTH KOKHJICH M IIyTH €e¢ MOBbIIICHUS.

CTOMKOCTh KOKWJIEM H3MEpsETCSl UHUCIOM OTJIMBOK TpeOdyemMoro, KauecTsa,
MOJYYEHHBIX B JAHHOM KOKHJIE JIO BBIXOJA €ro U3 CTPOS.

Ta6muna - [Ipubnu3urenpHas CTOMKOCTh KOKUJICH

. Marepnan CTOMKOCTh KOKWJISA (YUCTIO
3anuBaemblil criaB |OTIUBKU
KOKWUJIS OTJIMBOK)

Mennsie Mernkue Uyryn 1000—10000

CpenHue 1000—8000

Mernkue Cranp 1 000— 1 500

Cpennue 500 - 1000
AJIOMUHUEBBIE, Meinkue Yyryu CoTHH ThICAY
MarHueBbIe, Cpenunue JlecaTku ThICSY
IIUHKOBBIE Kpynubie Heckonbko ThiCSY

Yeenuuenue cmoiikocmu Kokunsi npu Jaumee uy2yHd, CmMaiu, MeOHbIX CHIAB08
n036075em NO8bICUMb IPPEKMUEHOCb NPOU3BOOCMBA OMAUBOK 01A200aPs CHUNCEHUIO
3ampam Ha U320mo@ieHue KOKUld, pacuupums 001acmb HNPUMEHEHUs. 3020
nepcneKmusHo20 MexHoI02u4ecKo20 npoyecca.

OCHOBHOW MPUYUHOW pa3pyLICHUS KOKHWIS SIBISIIOTCS CJIOHBIE TEPMOXUMHUYECKUE
MPOIIECCHI, BBI3bIBAEMbIE HEPABHOMEPHBIM IMKJIMYECKUM HArpeBOM U OXJIAKJICHUEM
paboueil CTEHKM KOKHWJISI BO BCEX TpeX €€ M3MEpeHusx (Mo TOJIIUHE, JJIUHE, IUPUHE).
DTO NPUBOJIUT K MOSIBIECHUIO HEOJHOPOJHOIO, U3MEHSIONIETOCS C M3MEHEHHEM TeMIle-
paTypbl MOJIS HAMPSXKEHUH B CTEHKE KOKUJIS, BBI3BIBAIOUIETO €€ YIPYTrue U MIaCTUYECKUe
nedhopmanuu. [locnennue NpUBOAAT K OCTATOUYHBIM Je(POpMalIMsIM U HATIPSIKCHUSIM.

[Ipu kaxaoM 1MKIE HarpyXeHus (3aJiuBKa — BBIOMBKA) aedopmanus cKaTus B
KOKUJIe CMeHsieTcsl ieopMaliueil pacTs>KeHHsI, 4YTO IPUBOJUT K TEPMUUYECKON YCTamoCTH
Marepuana KoOKuJs. TepMuueckue HaMpsHKEHUS BO3HUKAIOT TaKXKE BCIEICTBUE
CTPYKTYpPHBIX TMpEBpAIlllEHUI W poOcTa 3€pHA MaTepuaia KOKWJISA, MPOTEKAIOIUX TEeM
WHTEHCHBHEE, UeM BBIIIIE TEMIIEpaTypa ero Harpena.

CrnocoOHOCTh KOKWISI BBIICPKUBATH TEPMUUYECKHE HAMPSIKEHUS 3aBUCUT OT
MEXaHUYECKUX CBOMCTB €ro Matepualia nmpu TemMneparypax paboTsl KOKUJIS. DT CBOMCTBA
PE3KO CHMIKAIOTCS IpH Harpese. Hanpumep, npeden mexkyuecmu cmanu 15 npu Hazpese 00
900 K ymenvwaemcs 6 3 pasa.

YpoBeHb BO3HUKAIOMIMX B KOKHUJIE HAMPSIKEHUN 3aBUCUT TAKXKE OT KOHCTPYKIIMU
KOKWJISI — TOJIIMHBI €r0 CTEHKHU, KOHCTPYKIUMU pedep KecTKocTu u T. A. Hanpumep,
MOHKUe pebpa dHcecmKoCmu OONbULOU 8bICOMbL NPUBOOAM K HNOAGNEHUI0 MpewuHr Ha
paboueli nogepxHOocCmu KOKUls, 4 HU3Kue peopa mo2cym He 00ecnedumsv HcecmKoCmb
KOKUJISL U NPUBECMU K KOPOOJIEHUIO.
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MeTo/1bl NOBBIIEHUSI CTOMKOCTH KOKUJIEH

CTOUKOCTh KOKHJIEM OOECIEeYMBAETCS KOHCTPYKTUBHBIMHU, TEXHOJOTHYECKHUMHU U
AKCIUTYaTallHOHHBIMU METOIAMHU.

1. KoHCTpyKTHBHBIE MeTOAbI OCHOBAaHbI Ha MPAaBUILHOM BBIOOpPE MATEPUATIOB NS
KOKWJIE B 3aBUCMMOCTH OT MpeoOJajaroliero BHUAA pa3pylieHus, pa3paboTKu
palMOHATBLHON KOHCTPYKIUMU KOKUJIsA. OCHOBHBIM KOHCTPYKTHUBHBIM METOJOM SIBJISIETCS
Hcnosib30BaHUe CMEHHBIX BCTABOK, 0()oPMIISIIOIIUX PA0OYYI0 MOJI0CTh KOKHJISL.

Tepmuyeckre HanpsKEHUs, NOPUBOMASIINE K CHIKEHUIO CTOMKOCTH KOKWIIS,
SBJISIIOTCSL CIIEJICTBUEM HEPEAIM30BAaHHOW TEepMUUYECKOU nedopManuu: MEHee HarpeTbie
yacTu KOKujs (ciaow paboyed CTEHKHM, TMpUWIIETalolMe K BHEIIHEH Hepadouei
MOBEPXHOCTH, peOpa ®KECTKOCTH) MPETSITCTBYIOT PACIIMPEHHUIO HarpEBAIOIIEHCs METaILIIOM
OTJIUBKM YaCTH KOKWIS. YMEHBIIUTh HANPSXKEHUS BO3MOXKHO, €CJIM TepMHUYecKas
nedopMalysi HarpeTol 4acTH MPOUCXOIAUT OECHPEnATCTBEHHO. DTOT0 MOXHO JOCTUYb,
€CIM PACUJICHUTh pad04Yyl0 CTEHKY KOKWISI Ha OTJEJIbHbIE 3JIEMEHTHl (BCTaBKH) B
MPOJOJILHOM WM TIONEPEYHOM HalpaBlieHHsX. Torja BCIEACTBUE 3a30pOB MEXIY
AJIEMEHTaMM KOKWJIS KaXJbld M3 HUX MPU HarpeBe pacmupsiercs cBoboaHo. [lpu stom,
BO3HUKAIOIIME BO BCTAaBKE HAINPSHKEHUS CHIDKAIOTCS, CTOMKOCTh KOKWJISL BO3pacTaer.
Haubonee 3¢ hexTHBHO UCTIOJIB30BAHNE CMEHHBIX BCTABOK B MHOI'OMECTHBIX KOKUJISX.

¢
| I - 1 ) -
5|| PRt | |
[hd n Zilhd
r Z

Koxunb ¢ pacuneHeHneM CTEHKU:
a — TIONEPEYHbIM; O — MPOJIOIBHBIM; B — BCTaBKa B KOKWJIb;, | — BCTaBKU; 2 — KOPITYC

2. TexHojioruyeckue MeTOAbI HAIPABICHHI HA TOBBIINICHUE CTOMKOCTH
MOBEPXHOCTHOTO CJI0si pabouell MOJOCTH, MMEIOIIEro HAuOOJBIIYI0 TeMIEpaTypy Mpu
pabote kokwis. J[Jis 3TOro MCHONB3YIOT apMUPOBAHUE, MOBEPXHOCTHOE JIETUPOBAHUE,
aTUTUPOBAHUE, CUITUIIUPOBAHUE, TEPMHUUECKYIO 00pabOTKY pa3IMYHBIX BUJIOB, HAIIABKY,
HalbUICHUE Ha Pabouyyl0 MOBEPXHOCTh MATEPUANIOB, MOBBIMIAIONIUX CTOMKOCTh KOKHIIS.
Kaxnapii 13 3TUX CMOCOOOB mMpeaHAa3HAYEH IS TOBBIIICHHS CTOMKOCTH KOKHWIS K
pa3pyILICHUsIM ONPEAECIEHHOTO BU/IA.

3. JKCILUIyaTAIMOHHbIE METOAbI IMOBBIINICHUS CTOMKOCTH KOKWJICEW OCHOBAHBI Ha
CTPOTOM pEriaMeHTallMd TEMIIEPATYPHOTO PEXMUMA KOKHIISI, 3aBUCAILETO OT TEMIEPATYPHI
KOKWJI TIepell 3aJMBKOM, TEMIIEpAaTypbl 3aJMBAEMOI0 METajla, COCTaBa, CBOWCTB U
COCTOSIHUSI OTHEYIOPHOTO TMOKPBITUS HA €ro padodeil MOBEPXHOCTH, TemIMa (YaCTOTHI
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3aIMBOK) pa0bOThl KOKWIA. [lepesn 3a1uBKOM KOKUIIb HarpeBaloT WM OXJIAKIAIOT (€CIIM OH
OBLT HArpeT) 0 ONTUMAIBHOM Il JAHHOTO CIUIaBa U OTJIMBKU Temmneparypbl. Hauanbnas
TeMmreparypa KOKWISI 3aBHCUT OT TeMia paboThl KOKuis. [Ipou3BOJACTBEHHBIE JTaHHbBIC
MOKA3bIBAIOT, YTO JJISI JAHHOTO KOHKPETHOTO KOKHWJISL CYIIECTBYET ONTUMAJIbHBIA TEMII
paboThl, TpPH KOTOPOM CTOHMKOCTH €ro HauOojblias (3aBUCUMOCTh CTOMKOCTH,
BBIPOKCHHON B KOJWYECTBAX 3AJIMBOK, OT TeMIIa pa0OThl KOKWJIS, BEIPAKEHHOTO B YHCIIE

3aJIMBOK B Yac).
Ja4 /H-\
V4
800 F—~-
/

K

400

24 28 32 m, 3anuboxfy
Puc. - . 3aBUCUMOCTbh CTOMKOCTH k KOKWJISI OT TEMIIA €ro padoThl m

Ha crolikocTh KOKWJIS OKa3bIBA€T BIIMSHUE TEMIIEpaTypa 3allMBa€MOr0 MeTalla.
[loBbllieHHE TeMmIepaTypbl MeTasla BbIIE TPeOyeMoll MO TEXHOJOTUU JiS JaHHOU
OTJIUBKYU TPUBOJUT K CHMKEHUIO CTOMKOCTH KOKWIS W YXYAIICHWIO KaueCTBa OTIUBKH -
yCaJlOUYHBIM PAKOBUHAM, PHIXJIOTaM, TPEIIUHAM.

CTOMKOCTh KOKHUJISI MOKET OBITh IMOBBIIIEHA MPU HAUIEXKAIIEM YXOJIe 32 HUM MpH
AKCIUTyaTali. ITO O0ECIEeUrnBaAETCA CUCTEMOM MIAHOBO-NPEAYINPEAUTEILHOTO PEMOHTA
(TTITP).

TexHoOrnYecKmne PE/KUMBI JUTbA B KOKHWJIb.

Iloumu e6cecoa, 3a ucknrouenuem ocoovix ciyiaes, mpedoyemoe Kaiecmeo OmjauUKU
docmueaemcst Npu yClouu, ecliu JumeluHas opma 3anoiHeHa pacniagom des Hecnaes,
2a308bIX U HEMEeMALTUYeCKUX 8KIIOUEeHUL 8 OMIUBKe, d NPU 3ameepOesaHUul 8 OMauUgKe He
00pa308anocy ycadouHvlx O0ehekmo8 — paKouH, HOPUCMOCMU, MPewjuH — U ee
CMpYyKmypa U MexaHuyeckue Cc8oucmea omeeyarom 3a0aHHbiM. M3  meopuu
Gdopmuposanusi OMAUBKU U36ECIHO, UMO MU YCI08US OOCHMUNCEHUS KAYECMBA 80 MHO2OM
3a8ucsam om mo20, HACKOIbKO OAaHHblU MeXHON02UYecKull npoyecc obecnevugaem
8bINOJIHEHUE 00H020 U3 00WUX NPUHYUNOB HOJVYEHUS KAYECMBEHHOU OMJIUBKU — ee
HanpaenienHoe sameepoesanue u numanue. Hanpasnennoe 3ameepoeganue u numanue
ycaoku  OmausKu — obecneyugaemcsi KOMHWIEKCOM  MEPONpUsSmull.  payuoHaIbHOU
KOHCMpYKyuel OmIueKu, ee pacnonodcenuem 6 Gopme, xoucmpyxyueti JIIC,
MEXHONOCUYECKUMU DeHCUMAMU  JIUmbsl, KOHCMPYKYUelu U Ce0UCmeamu mamepuaia
Gdopmbl u M. 0., HA3HAYAEMBIX MEXHOJI020M C YUemoM CE0UCME CHIA8A U 0COOeHHoCcmel
83aUMO0eUCMBUsL POPMbL C PACHIABOM.

[Impun nuThe B KOKWIBL TJIaBHasg OCOOCHHOCTh TEXHOJOTMH — BBICOKAS
WHTEHCUBHOCTH OXJIQXJICHHUS paciliaBa U OTJIMBKHU. DTO 3aTPYyAHSET 3aloJIHEHUE (HOPMBI
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pacIlJIaBOM, YCKOPSIET OXJIaXKJIeHHe ero B (opMe, 4TO HE Bcerja OJaromnpusiTHO BIUSAET Ha
KaueCTBO OTJIMBOK, OCOOCHHO YYT'YHHBIX.

NHTEHCUBHOCTh TEIJIOBOTO B3aUMOJICHCTBUS MEXKAY KOKWJIEM M PacIllaBOM WU
OTJINBKOM BO3MOXHO PEryJIupoBaTh B IIUPOKUX mpeaenax. OOBIYHO ATO JOCTUTaeTCs
CO3JJaHUEM OIPEJCICHHOTO TEPMUYECKOIO COMPOTUBJICHUS Ha TPaHUIE KOHTAKTa:
ornvuBKa (pacmiaB) [— pabouas MOBEPXHOCTh MOJOCTH Kokwis 2. Jlns »Toro Ha
MOBEPXHOCTH MOJIOCTU KOKUJIS HAHOCAT CJION 3 OTHEYMOPHOU OOIUIIOBKHU WJIH KPACKH.

Tk 3
T,
— 7
:’1 ;‘/
By
= 4

1 — oTnuBKa (pacrian);
2 — CTEHKA KOKUJIS;
3 — OrHEYNMOpHOE MOKPHITHE (OOIUIIOBKA).

Puc. - Cxema pacnipenenenust Temneparyp B CUCTEME OTJIIMBKA—KOKHUIIb

bnaromapss MeHbpIIEH MO CPaBHEHHUIO C METAJJIOM KOKWJIS TEIIONPOBOJAHOCTH Ay,
OTHEYIIOPHOTO TOKPBITUS MEXIYy OTJIMBKOM M KOKWJIEM BO3HUKAET TEPMHUUYECKOE
CONPOTHUBJIICHUE TIEPEHOCY TETLIOTHI:
1/B = ¢ / A s
rae  f- k03p UIHEHT TEMI0BON MPOBOIUMOCTH OTHEYIIOPHOTO MOKPBITHS;
& - TOJIIIHMHA CJIOA OTHCYIIOPHOI'O ITOKPBITHS
Jxp —TEIUIOMPOBOTHOCTH OTHEYIIOPHOT'O MOKPBITHUS.

OrueynopHoe MOKPBITHE YMEHBIIAET CKOPOCTh ¢ OTBOJAA TEIUIOTHI OT paciuiaBa H
OTJINBKH, 3aBUCAIIYIO OT TEILUIOBOM MNPOBOAMMOCTH OTHEYIIOPHOTO MOKPBITHS U PA3HOCTH
MEXIYy TEMIIepaTypor 7, MOBEPXHOCTH OTJIMBKM WM TeMHepaTypbl 7, TOBEPXHOCTHU

KOKWUJIA.
q=pT,-T,).

B cooTBeTcTBHMU ¢ HEOOXOAUMOM CKOPOCTHIO OTBOJA TEIJIOTHI OT PA3IUYHBIX MECT
OTJIMBKH, TOJIIMHY & W TEIUIONPOBOJHOCTH Ay, OTHEYIOPHOTO MOKPBITUS MOXHO JI€JaTh
pa3HBIMM B PpA3IMYHBIX YacTAX KOKWIIS, CO3/aBas YCIOBHUS IS HANpaBICHHOTO
3aTBEpACBaHUS OTJIUBKU, PETYIHUPYST CKOPOCTh €€ OXJaXKICHHUS B OTIEIbHBIX MECTax, a
CJIeI0BaTENbHO, €€ CTPYKTYPY, INIOTHOCTh, MEXaHHUYECKHUE CBOMCTBRA.
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OrneynopHoe NMOKPbITHE YMEHBIIAET CKOPOCTh HarpeBa pabodeil MOBEPXHOCTHU
KOKWIs; Onarojgaps TEpMHYECKOMY  CONPOTUBIECHUIO OTHEYHMOPHOIO  MOKPBITHS
TeMmreparypa pabodeil MOBEpXHOCTU OyJeT HIbKe, 4yeM 0e€3 MOKPBITUS. DTO CHUMKAET
Pa3HOCTh TEMIIEPATYpP MO TOJIIMHE KOKWIS, YMEHbBIIAET TEMIEPATypPHbIE HANpPsHKEHUS B
HEM M MOBBIIMIAET €r0 CTOMKOCTD.

Tpeb6oBanus, npeabsiBiisieMble K OTHEYNIOPHOMY MOKPBLITHI) HA MOBEPXHOCTH
KOKHJISI:

- OKPBITUE JIOJXKHO UMETh 3aIaHHYIO0 TEIIOMPOBOIHOCTb,

- XOPOIIIO HAHOCUTHCS U YJIEPKUBATHCSI HAa TOBEPXHOCTHU (DOPMBI,

- MPOTUBOCTOSATH PE3KUM KOJIEOaHUSIM TeMIIEpaTyphl,

- HE BBIACIATH Ta30B IIPU HArpeBe, CIOCOOHBIX PACTBOPATHCS B OTJIMBKE WU
CO3/1aBaTh Ha €€ MMOBEPXHOCTHU T'a30BbI€ PAKOBUHBI.

[lokpbITUST  TPUTOTOBIAIOT M3  OTHEYNOPHBIX  MAaTEpUaNOB,  CBSI3YIOIIHX,
aKTUBH3aTOPOB U CTAOMIN3aTOPOB.

Tabmuiia - CocTaBbl OTHEYNOPHBIX MOKPBITUM (KPACOK) JJIsl KOKHIICH

Koadpunment
Coaepxanue,
Hasznauenue KommoHneHTsI o TETUIONPO-
Mac.%
BOJIHOCTH
Jliist  OTIMBOK W3 1. Oxuck nuHKa 15 0,41
AJTIOMUHHUEBBIX CIIJIABOB
AcOect npokasieHHbIH (mmyapa) |5
Kunkoe cTekiio 3
Bona 77
2.% Acbect  mpokaneHHBIH |8,7 0,27
Mein MOJIOTBIM 17,5
JKunkoe crekno 3,5
Bona 70,3
Jnsa otnmuBok u3 Mmaraue- (3. Tanbk 18 0,39
BBIX CILJIABOB Bopnas kucnota 2,5
JKunkoe crekno 2,5
Bona 77
Jnsa otnuBok w3 uyryHa (4. IIsuteBuaHbIN KBApIT 10... 15 0,58
Kunkoe cTekiio 3-5
Bona 87...80
5.* MoJIOTBIN IAMOT 40 0,25
Kunkoe cTekiio 6
Bona 54
MapraH1eBOKUCIbIN Ka-
it 0,05 % (cBepx 100 %)
JI7s1 OTIIMBOK U3 CTaJIN 6. Orneynopnas cocrapisao-  (30...40 0,3
mast (HUpKOH, KapOOPYH/I,
OKHCh XpOMa)
Kunkoe cTekiio 5...9
bopnas kucnora 0,7...0,8
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Bona OCTaJILHOE
10 TJTOTH.
1,1-1,2 r/em’

* CocTaBbl MMPUMCHAIOT JJIA IIOKPBITHA IOBEPXHOCTHU JUTHUKOBBIX KaHAJIOB U BBEIIIOPOB.

B kadyecTBe OrHEYMOpPHBIX MATEPUAJIOB TMPUMEHSIOT MBUIEBUAHBIA  KBapIl,
[IAMOTHBIHN MOPOIIOK, OKUCIBI U KapOuIbl METAIIJIOB, TallbK, rpaduT, acoecT. CBszyromme
JUTSL TOKPBITHI — KUJKOE CTEKJI0, OTHEYNOpHAs IIUHA, CYIb(UTHBIN HIETOK.

AKTUBHM3aTOpPbl MOPUMEHSAIOT JUISl YIYYIIEHUS CXBAThIBAHHUS C TOBEPXHOCTHIO
KOKwisi. B KkauecTBe akTHBHU3aTOPOB MCIOJB3YIOT [Jis IIAMOTHBIX M acOeCTOBBIX
nokpeiTuit 0ypy (Na,B4O;*10H,0) u Gopuyto kucnory (H3;BO,); nnsa mMapimaauToBbIX -
kpemHedTopucThiii HaTpuit (Na,SiFg), mis TanbkoBeix — Oypy, OOpHYIO KUCIOTY WU
MapraHieBoKuciapii  kamuil. Ilepen mpuUroToBIEHHWEM  OTHEYNOPHBIE  MaTepHabl
npocenBaroT yepe3 cuto 016...01.

CrabunuzaTopbl NPUMEHSIOT ISl TOTO, YTOOBl YMEHBIIUTh CEIMMEHTALIUIO
OTHEYIIOPHBIX COCTABISIONIMX TMOKPbITUA. Yalie BCEro 3TO MOBEPXHOCTHO-AKTUBHBIC
BemiectBa OII5, OII7.

[Ipu nuThe B KOKWIb YyryHa NIl YCTpaHEHUs 0TOea B OTJIMBKAaX HA OTHEYNOPHOE
MOKPBITUE HAHOCAT KOMOTh (CaXKy) alleTUIICHOBOTO MJIAMEHHU.

TonuuHy clO0s OTHEYNMOPHOTO TMOKPBITUS KOHTPOJIUPYIOT HU3MEPUTEIbHBIMU
IJJACTUHAMM, MPOBOJIOYKAMU, MPSIMBIM HM3MEPEHUEM, BJIEKTPOKOHTAKTHBIM CHOCOOOM.
[Ipu npsMOM H3MEpPEHUM TOJUIMHY CJIOSI OOJUIIOBKK OMNPEACNISIOT MHKPOMETPOM:
U3MEPSIOT PAcCTOSIHUE OT 0a30BOM MOBEPXHOCTH 1 10 moBepxHOcTe 2 U 3, COOTBETCT-
BEHHO HE MOKPBITON U MOKPHITON 00IUIIOBKOM. Pa3HOCTH AaeT TOMIMHY CJIOS OOJIUIIOBKHU.

Puc. - U3mepenue TONKUHBI KPACKU WA OOJTUIIOBKH HA KOKUJIIE

CxeMa pacnpeneneHusi TEMIIEpATyp B CHUCTEME OTJIMBKAa — MOKPBITHE — (opma
MPAKTUUYECKU PEaTu3yeTcsl TOJIbKO MJisi TMOBEPXHOCTEM OTIMBKH, KOTOPBIE MHPH ycCaake
00pa3yloT IJIOTHBIM KOHTAKT C KOKWUJIEM, MEXAY OXBaThIBAEMBIMU IMOBEPXHOCTIMU
OTJIUBKU M KOKHJIEM 00pa3zyeTcsi 3a30p, U3MEHSIONIMIICS M0 MEepe YCaaKU OTIUBKHU. JTOT
3a30p 3alOJIHEH BO3JyXOM M Ta3aMH, BBLACISIONMMUCS U3 TMOKpbITHUA. OOpazoBaHue
3a30pa OPUBOAUT K YBEIWYEHUIO TEPMUUYECKOTO COMPOTHUBIICHUS MEPEHOCY TEIJIOTHI OT
OTJIUBKU B KOKUJb. [103TOMYy CO CTOPOHBI BHYTPEHHUX CTEHOK OTJIMBKA OXJIAXJAETCS
WHTEHCUBHEE, YEM CO CTOPOHBI BHEIIHUX. B pe3ynbrarte cMmemaeTcss 30Ha 0Opa3oBaHUs
OCEBOM MOPUCTOCTU OTJIMBKM K HaApY>KHOW €€ CTEHKE, YTO CJIeAYeT YYHUTHIBaTh IpHU
pa3pabOTKe CUCTEMbI MUTAHUS YCAJKU OTJIUBKHU.

PaccmoTpenHoe siBIEHUE UCMONB3YIOT Ui YCTpaHEHUs 0TOeNa B MOBEPXHOCTHBIX
CIIy4asix YyT'YHHBIX OTJIMBOK. JlJist 3TOTO mociie o0pa3oBaHUs B OTJIMBKE TBEPJION KOPOUKH
JIOCTATOYHON MPOYHOCTU KOKHUJIb CJIETKA PACKPBIBAIOT TAK, YTOOBI MEXKAY OBEPXHOCTSIMU
OTJIUBKM M KOKWJSL OOpa3oBajics BO3AYILIHBINM 3a30p. Torma TeruioTra 3aTBEplIeBaHUS
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BHYTPEHHUX CJIOEB OTJIMBKHM, MPOXOAs Uepe3 3aTBEPACBAIONIYI0 HAPYXKHYIO KOPKY,
pazorpeBaeT €€ W B PE3yibTaTe MPOUCXOAUT «CaAMOOTKHUI» OTJIUBKM — OHA HE HUMEET
orbena.

CxopocTh OTBOJIa TEIJIOTHI OT paciuiaBa U OTIMBKU 3aBUCUT OT Pa3HUIIBI MEXKIY
TeMreparypaMu MoBepXHOCTeN OTIUBKU 1) U Kokwist 7, C MOBBIIICHHEM TeMIEpaTyphbl
3aJIMBA€MOr0 paciuiaBa BO3pacTaeTr Temieparypa 1) U CKOPOCTh OTBOAA TEMJIOTHI OT
OTJIUBKH; C MOBBIIIEHUEM TeMNEpaTyphl 7, CKOPOCTh OTBOJIa TEIJIOTHI OT OTJIUBKUA YMEHb-
maetcsa. [loaToMy Ha MpakTUKE MIMPOKO UCIOJIB3YIOT PEryJIUPOBAHHE CKOPOCTH OTBOJA
TEIUIOThl OT paciiaBa M OTJMBKH, U3MEHSAS TeMIepaTypbl 3ajJMBAeMOro CIjlaBa WU
KOKWJISL Tiepe]; 3anuBKkoil. OJHaKo 4pe3MEepHOE CHHXEHUE TeMIlepaTypbl 3aIMBaeMOro
CIUlaBa MPUBOAMUT K YXYAIICHUIO 3aMOJHAEMOCTH KOKuis. lloBhIllIeHHE TeMmepaTypsl
KOKUJISI YBEJIMYMBAET OMACHOCTh MPUBAPUBAHUS OTIUBKU K KOKUIIIO, OCOOCHHO MPH JIUTHE
YyryHa U CTaju, CHUXKAET CTOMKOCTb KOKUJIS.

[IpakTdecku yCTAHOBIEHO, 4YTO ONTUMAalbHAsg TeMIepaTypa KOKWJIS TMepes
3QJIMBKOM 3aBUCUT OT 3aJIMBA€MOr0 CIUIaBa, TOJIIMHBI CTEHKH OTIUBKH U €€
KOH(UTypaIuu.

Temmeparypa 3aJUBKH paciuiaBa B KOKWJIb 3aBHCUT OT €r0 XMMHUYECKOT0 COCTaBa,
TOJIIIMHBI CTEHKU OTJIMBKH, CIIOCO0A €€ MUTaHus MIPU 3aTBEPACBAHUH.

Oco0eHHOCTH JIUThSI B KOKWJIb OTJIMBOK U3 AJJIOMUHHEBBIX CILIABOB

Cocnacno I'OCTy numetinvle anomuHuesvle CHIABbL pa30elieHbl HA Nimb SPYNH.
Haunywwumu numeiinvivu ceoticmeamu obaadarom cniasvl 1 epynnot — cunymunst. OHU
umerom xopouiyio sxcuokomexydecms, Heoonvuyro (0,9—I1%,) nunetinyro ycaoky, Cmouku K
00pazoeanuro mpewu, 00CMamoyHo cepmemuynvl. Imo cniasvl mapox AJ12, AJI4, AJI9,
UX WUPOKO UCNONL3YIOM 8 npou3soocmee. OOHAKO OHU CKIOHHbL K 00pazo8anuto 2pyootl
KPYNHO3EPHUCHOU 28MEKMUKU 8 CMPYKIMYpe OMAUBKU U PACMBOPEHUIO 24308.

[Ipu nuthe cunymMuHOB (cruiaBbl | Tpymmbl) B KOKWIb CTPYKTypa OTJIMBOK
BCJIEJICTBUE BBICOKOM CKOPOCTH KPHUCTaJUIM3allMM  TOJYy4YaeTCs MEJIKO3EPHUCTOM.
OCHOBHOW HEAOCTaTOK CIIaBoB | rpynmbl OpH JUThEe B KOKWIb — CKIOHHOCTh K
00pa3oBaHUIO paCCESTHHON ra30BOM MOPUCTOCTU B OTJIUBKAX.

Cmnassel 11 rpynnel (MEAMCTBIE CUIIYMHHBI) TaKXK€ HEPEJKO OTIMBAIOT B KOKHUIIb.
OTu cruiaBel 00JIaJIalOT JOCTATOYHO XOPOLIMMH JIMTEHHBIMU CBOMCTBaMH U Ooiiee
BBICOKOW MPOYHOCTHIO, YE€M CUJIYMUHBI, MEHEE CKJIOHHBI K OOpa30BAHUIO Ta30BOI
MOPUCTOCTH B OTJIUBKAX.

Cmiasel [II — V rpynn uMMeEOT XyAlIHE JINTEWHBIE CBOWCTBA — ITOHMKEHHYIO
KUJKOTEKYUeCTh, MOBBIINICHHYIO ycanaky (1o 1,3%), CKIOHHBI K 0Opa30BaHUIO TPEIIWH,
PBIXJIOT U TOPUCTOCTH B OTIUBKax. lloiyyeHue OTIMBOK U3 ATUX CIUIABOB TpeOyeT
CTPOTOro COOJIIOICHUSI TEXHOJIOTHYECKUX PEKUMOB, 00€CTICUEHUSI XOPOIIETO 3aMOJTHEHUS
(dhopMbl, TUTaHUSI OTJIMBOK MPU 3aTBEPIAECBAHUY.

Bce nureiiHble allOMUHHMEBBIE CIUIaBBl B JKUJKOM COCTOSSHUM HWHTEHCUBHO
pacTBOPSIIOT ra3bl M OKucisitoTcs. [Ipu 3aTBepieBaHuU crulaBa Ta3bl BBIICTSIOTCS U3
pacTBOpa MU 0O0pa3ylT Ta3oBy0 M Ta30yCaJOyHYIO MOPUCTOCTh, KOTOpas CHHUXKaET
MEXaHWYECKUE CBOMCTBA M T€PMETUYHOCTh OTIMBOK. OOpasyromiasics Ha MOBEPXHOCTHU
pacIjiaBa IJI€HKa OKHCIIOB IMPHU 3aMOJHEHUHU (OPMBI MOXKET pa3pyllaThCsl U MOMaJaTh B
TENO OTJMUBKH, CHIXKAs €€ MEXAHMYECKHE CBOMCTBA M T€PMETHYHOCTh. [Ipu BBICOKHX
CKOPOCTSIX JIBUXKEHHUSI paciljiaBa B IUTHUKOBOW CUCTEME IIJICHKA OKUCIIOB, IEPEMEIINBASCH
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C BO3AyXOM, oOpa3yeT IeHy, MOMaJlaHhe KOTOPOM B MOJOCTh (POPMBI MPUBOAUT K
nedekTaM B TeIe OTIMBOK.

Bausinue KOKWIS HA CBOMCTBA OTJIMBOK. [IHTEHCUBHOE OXJaXJCHHUE pacIuiaBa U
OTJIUBKU B KOKWJIE YBEIMYHBAET CKOPOCTh €€ 3aTBEP/AECBAHUS, YTO OJArONPHUATHO BIIHSET
Ha CTPYKTYpPY — U3MEJIbYAETCS 3€PHO TBEPAOTO PAcTBOPA, IBTEKTUKH U BTOPUYHBIX (Pa3.
CtpykTypa CUIYMHUHOB, OTJIUTHIX B KOKWJIb, OJIU3KA K CTPYKTYpe MOJIU(DUIIUPOBAHHBIX
CIJIABOB; CHIJKAETCA OINACHOCTh TMOSIBIICHUS Ta30BOM M Ta30yCaJOYHOW MOPUCTOCTH,
YMEHBIIAETCSI BPEIHOE BIIUSIHUE JKEJI€3a U APYTUX MPUMECEH. DTO MO3BOJISIET JONMYCKATh
OoJblliee COAEp KaHUE Kejle3a B AIIOMUHHUEBBIX OTIMBKAaX, MOJYYa€MbIX B KOKWJIAX, IO
CpPaBHEHHMIO C OTJIMBKamMH B TiecyaHble (opmbl. Bce 3TO cmocoOCTBYET MOBBIIIEHUIO
MEXAHUYECKUX CBOMCTB OTJIMBOK, X T€PMETUYHOCTH.

Koknmu g nuThd  QIIOMUHHEBBIX  CINIABOB  MPUMEHSIOT  MAaCCHBHBIC,
TOJICTOCTEHHBbIE. Takue KOKWUIM HMEIOT BBICOKYI) CTOMKOCTh U OOJIBIIYIO TEIIOBYIO
MHEPIMIO: MOCe HAarpeBa 10 padoyell TemrepaTypbl OHU OXJIAXAAIOTCAd MEMNJIEHHO. DTO
MO3BOJIAET C OOJIbIIEH TOYHOCTBHIO MOMAJAEPKUBATh TEMIEPATYpHBIH PEXKHUM JUThI U
MOJIy4yaTh TOHKOCTEHHbIC OTIMBKHU. JlJIsi OTJIMBOK CIOXHOW KOH(UTypaluu UCMIOIB3YIOT
KOKWJIM, MMEIOIINE CHUCTEMbl HArpeBa WM OXJAXICHHUS OTAECIBHBIX YacTeW. JTO AAeT
BO3MOXKHOCTh OO€CIEUUTh HANpPaBICHHOE 3aTBEpACBaHHE M MMHUTAaHUE OTJIMBOK. Jlis
MOJIYYEHHSI TOUYHBIX OTIMBOK pabOUyI0 MOJOCTh KOKHII OOBIYHO BBITOJHSIOT 00pabOTKON
pe3aHueM.

[lonoxkenne OTIMBKU B (opMe [OJKHO CIOCOOCTBOBATH €€ HAMPaABICHHOMY
3aTBEPJICBAHHIO: TOINKHWE YACTH OTJIMBKM pAacCMHoJIaralOT BHU3Y, a MAaCCHBHBIE BBEPXY,
YCTaHAaBJIMBAsl HA HUX MPUOBUIA U MUTAIOIINUE BBITOPHI.

JIuTHUKOBasi cucTeMa JIOJKHA oOecleurMBaTh CIHOKOWHOE, IIaBHOE MOCTYIUICHUE
pacmjaBa B TOJIOCTh (OPMBI, HAJEKHOE YJIABIMBAHUE OKHUCHBIX IUJICH, ILJIAKOBBIX
BKJIIOYEHUW W TPEAOTBpPaTUTh HMX OO0pa3oBaHUE B KaHalaX JUTHUKOBOW CHCTEMBI U
MOJIOCTH KOKWJISI, CIOCOOCTBOBATH HAINPABICHHOMY 3aTBEP/ICBAHUI0 U MUTAHUIO
MACCHUBHBIX Y3JI0B OTJIMBKH.

Ncnonp3yloT TUTHUKOBBIE CUCTEMBI C MOJBOJOM paciljlaBa CBEPXY, CHHU3Y, COOKY,
KOMOUHHPOBAHHBIC U SIPYCHBIE (PUC.).

JINTHUKOBBIE CUCTEMBI C BEPXHHUM I10JIBOJIOM HUCHOJIB3YIOT JUIsl HEBBICOKUX OTJIMBOK
tuna BTyJNOK u kouen (I, 1—3). Takue NUTHUKOBBIE CUCTEMBI MPOCTHI, MO3BOJISIIOT
JOCTUYb BBICOKOTO KO3((UIMEHTa BbIXOJa TOJAHOr0. 3aJiMBKA C KAaHTOBKOW KOKWIIEH C
TaKkoW JIMTHUKOBOM cHUCTeMOM oOecrieyuBaeT IUJIaBHOE 3amojHeHue ¢GopMbl U
CrocoOCTBYET HAIPaBJIECHHOMY 3aTBEPACBAHUIO OTJIMBOK.

JINTHUKOBBIE CHUCTEMBI C MOABOAOM pacIulaBa CHU3Y HCIOJB3YIOT ISl OTIHUBOK
KOpITyCOB, BBICOKUX BTYJOK, Kpbimek (LI, 1—3). Jns yMeHbIlIeHUSI CKOPOCTH BXOJa
pacmiaBa B ¢opmy crosk jAenaror 3urzarooopaszusiM (II, 1), makmonuemm (II, 2). s
3a/iep’KaHusl [UIaka yCTaHABIMBAIOT IUIako3ajaepxuBatonue O0oOwimku b (11, 1); nmns
yAAJEHUs TEPBBIX OXJIAXKICHHBIX MOPIIMH pacIuiaBa, COAECPKAIMX IUIAKOBBIE BKIIOUECHUS,
ucnonb3yrT npombiBHUKH IT (1T 3).

JINTHUKOBBIE CUCTEMBI C MOABOAOM paciuiaBa cOOKy udepe3 mieneBoil nutHuk (111,
1—3), npennoxennsie akaa. A. A. bouBapom u nmpod. A. I'. Cnacckum, cOXpaHSIOT OC-
HOBHBIE TPEUMYIIECTBA CHU(POHHON 3alMBKM U CHOCOOCTBYIOT HAMPaBICHHOMY
3aTBEPJICBAHUI0 OTJIMBKUA. Ha TmpakThke UCMNOMB3yIOT HECKOJIBbKO BapUAHTOB TaKUX
cucteM. CTOSIKM BBITIOJIHSIOT TaK)K€ HAKJIOHHBIMU WUJTU CIIOKHOM (DOpPMBI, TaK Ha3bIBaEMbIe
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TYCUHBIE IIEHKU. OTH CTOSIKM CHUXAIOT CKOPOCTh, MCKIIOYAKOT 3axBaT BO3/yXa,
0o0pa3oBaHue MIJTAKOB W MEHBI B JUTHUKOBOW CHCTEME, 00ECIIEUNBAIOT IIJIABHOE 3arlOJTHE-
Hue ¢Gopmbl pacriaBoM. [Ipu 3aiuBKe KPYMHBIX OTIHMBOK OO0S3aTEIbHBIM 3JIEMEHTOM
JIUTHUKOBOM CHCTEMBI SIBJISICTCSI BEPTUKAJIBHBIN KaHaJ, SBJISIOMINICS KOJJIEKTOPOM.

I
II
L
2
I
3
v
\V4 )
&
2
PaboTa mieneBoil IUTHUKOBOW CHCTEMBI
PacrimaB u3 wamm 1 mocTymaeT B 3Ur3arooOpasHblii CTOSK 2, a U3 HEr0 — B

BEPTUKAIBHBIN KAaHAI-KOJOACL 3 W BEPTUKAJIbHBIN mIeseBoi nutareib 4. COOTHOLIECHUE
IJIONIA/IEH TOMEPEYHbIX CEUYCHUH HJIEMEHTOB JMTHUKOBOM CHUCTEMBlI MOJOUPAIOT Tak,
yTOOBI YPOBEHb pacijiaBa B (hpopMe BO BpeMsi €€ 3aloJHEHUs ObLI HUXKE YPOBHS B KaHaJe
3; BepxHUE MOPIUHU paciliaBa JOJKHbBI CIMBAThCA B (HOPMY U 3aMeliaThes 0ojiee TOpSAUUM
pacmuiaBoM. Pa3Mepsl kaHana 3 u nutaTens 4 Ha3HAYarT cCOOOpa3HO C TOJIIMHON CTEHKH
OTJIUBKH 5; 4TOOBI M30€kKaTh ycaJo4yHbIX Ae(EKTOB B OTIMBKE, pacijlaB B KaHajie 3 u
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nuTaTene 4 JOJKEH 3aTBEPAEBATh M03KE OTIMBKH. HegocTaTok JTUTHUKOBOW CHCTEMBI -
00JIBIION pacxoj MeTalljla Ha JINTHUKH U CII0KHOCTh OTJIEJIEHUS UX OT OTJIMBKHU.

JINTHUKOBBIE CUCTEMBI C KOMOMHHUPOBAHHBIM MOABOJIOM HCIIONB3YIOT JUJISl CIOKHBIX
otnuBok (IV, 1—3). Hwxuuil nuTaTenb ciocoOCTBYET CHOKOMHOMY 3allOJHEHUIO (POPMBI,
a BEpXHMH MojaeT HamboJiee ropsYud paciuiaB NoJ MPUOBLIb, YIydllas €€ IMUTArolee
JIeHCTBHUE.

SApycHble TUTHUKOBBIE CUCTEMBI UCIOIB3YIOT JUIsl YIAyYLIEHUS 3al0THEHUS (OPMBI
TOHKOCTEHHBIX CJIOKHBIX WJIM MEJIKUX OTIUBOK (V, 1—3).

TexHonorndyeckre peKUMbl JUThsl HA3HAYAIOT B 3aBUCUMOCTH OT CBOMCTB CILIABA,
KOH(UTypaluu OTIUBKYU U MPEAbIBISIEMbIX K HEH TpeOOBaHUM.

JIns peryimpoBaHus CKOPOCTHM OTBOJA TEIUIOTHI OT PAa3IMYHBIX YACTEH OTIMBKHU
TOJIIMHY U CBOMCTBA OTHEYMOPHBIX MOKPBITUM B PA3HBIX YACTAX KOKWIISI 4acTO JETAI0T
paznuuHbIMU. J1JIsi OKpacKu B 3TOM Cilydae MCHoJb3ytoT Tpadapetsl. [loBepxHOCTH KaHa-
JIOB JINTHUKOBOW CUCTEMBbI MOKPBHIBAIOT 0O0J€€ TOJCTHIM CIIOEM KPAaCOK C MOHUKEHHOU
TEIUIONPOBOJIHOCTHIO, a TOBEPXHOCTU MPUOBUIBHBIX YacTEH MHOTJA OKJIEHUBAIOT
TOHKOJIMCTOBBIM acOEeCTOM (KJIEEM CITY>KUT JKUJIKOE CTEKJIO).

TeMmnepaTypy 3aJMBKM pacijiaBa B KOKWIb HAa3HA4YalOT B 3aBUCUMOCTH OT
XUMHYECKOTO COCTaBa CIUIaBa, TOIIIMHBI CTCHKH OTJIMBKHU U €€ pa3MepoB. sl CHITyMHUHOB
tuna AJI2, AJI4, AJI9 ee npunumarot paBHou 700...750°C, nis MMPOKOMHTEPBAIBHBIX
cruiaBoB Tuna AJI19, oOGnagaromux MOHMKEHHOM KUJIKOTEKYYECThIO,— paBHOU 720—
780°C.

[TpogoIKUTENPHOCTh BBIAEPKKH OTJIMBKM B KOKWIE HA3HAYAIOT C YYETOM €€
pasmMepoB U Macchl. OOBIYHO OTJIMBKH OXJaXJalOT B (opMe [0 TemiepaTypsl
380...400°C.

OCo00eHHOCTH JIUThSl B KOKWJIb OTJIMBOK U3 MATHMEBbIX CILIABOB

Macnuesvle numeunbvle Cnaagbl NO CPAGHEHUIO C ANIOMUHUEBLIMU 001a0arm
XYOuwUMY TUMeUHblMU C8OUCMBAMU. NOHUNCEHHOU JHcuoKomeKyuecmoio, bonvuiot (1,2—
1,5%) ycaoxoii, ckioHHOCMbIO K 00pA308AHUIO 20PAYUX MPEWUH, NOHUNCEHHOU 2ep-
MEMUYHOCMbBIO, 8bICOKOU CKIOHHOCMbIO K OKUCTIEHUIO 8 HCUOKOM U MEepPOOM COCMOAHUL,
CNOCOOHOCMbBIO BOCNAAMEHAMbCA 8 HCUOKOM cocmosiHuu. Maenuegvie cniagvl umerom
OONbWIOTE UHMEPBATl KPUCNATIUZAYUU, CKIOHHbL K PACMBOPEHUIO 2a308 U NOIMOMY 8
OMIAUBKAX YaAcmo 00pasyiomcs Mukpopwvixaiomvl. OmaueKu H3 MASHUEBbIX CHIABO8
CKJIOHHbL K KOPOOJIeHUIO NPU 3ameepoesanul U mepmuieckol obpabomke.

Haubonpiuee npuMeHeHne s TUThs B KOKWIb HaluIK cruiaBbl MJIS (cucrembr Mg
— Al — Zn), MJI6 (cuctembt Mg — Al — Zn), MJI12 (cuctembr Mg — Zn — Zr), a
takxe MJI10.

Bruanue xoxunsi na ceoticmea omaugox. KOKWIb NMpakTUUECKH HE BCTYNaeT B
XUMUYECKOE B3aUMOJICHCTBUE C MAarHUEBBIM PACIIABOM, YTO YMEHBIIIAET OKHUCIISIEMOCTh
CIUIaBa, yJIy4dlllaeT Ka4yeCTBO OTIUBOK. [loHMKEHHas KUJKOTEKY4YECTh CIIABOB BHI3HIBAECT
HEOOXOJMMOCTh 3aJIMBaTh UX B KOKWJIM MPU MOBBIIMIEHHON TeMmmepaType, 0OCOOCHHO Mpu
W3rOTOBJIEHUHM TOHKOCTEHHBIX OTIMBOK. DTO MPUBOJUT K MOBBIIIEHUIO OKUCISIEMOCTH
CIUIaBa, BEPOSITHOCTH MOMNAJaHUs OKHCIOB B OTJIMBKY, YBEJIMUYECHHIO pa3MEpOB 3€pHa B
CTPYKTYpE, YXYIIUICHUIO MEXaHUYECKUX CBOUCTB OTJIUBKHU.
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JI7ist mpei0TBpallleHUs TOPSAYUX TPEUIUH B OTJIUBKAX, 00YCIOBICHHBIX MOBBIIIIEHHON
yCaJKOM CIIaBOB, HEOOXOAMMO OCYIIECTBIISITh «IOAPHIBY HEMOAATIUBBIX METATNIMYECKUX
CTEp>KHEH WJIM UCIOIb30BaTh MECUYAHbIE CTEPKHU; MOAUDUIIMPOBAHUE CILUIABOB IIEPUEM U
BHCMYTOM IOBBIIIAET TPEUIUHOYCTONUYUBOCTD CILJIABOB.

[losioxeHne OTIMBKM W3 MArHUEBOIO CILIaBa B KOKHUJIE UMEET OCOOEHHO Ba)KHOE
3HAUYCHHUE JJIs HAMNPABJICHHOTO €€ 3aTBepAeBaHMs U NuUTaHudA. JlJisi MUTaHUS OTIMBKHU
00s13aTeNIbHO UCIOJB3YIOT MPSAMbIE WM OTBOAHBIC MPUOBUIM; AJIA Jydllled UX padoThl
MPUOBLIN BBITIOJIHSIOT B CTEPKHEBBIX, aCOECTOBBIX WJIM KEPAMUUYECKUX BCTABKaX.

JINTHUKOBBIE CUCTEMBI /i1 MAarHUEBBIX CILIaBOB pacmmpsronuecs: fc:fi:fii= 1:2:3.
JUig KpynHbIX U c10XKHBIX oTIUBOK fe:fk:fi1 = 1:4:6.

O0beM mpsMON WM OTBOAHOW MPHUOBLIM OMPEACNSIIOT U3 COOTHOIIECHUs Vip=(2-
2,5) V.o ,rie V.o — o0beM nuTaeMoro ysia oTiauBku. CrocoObl Mo/IBOJIa paciijiaBa B
KOKHWJIb M KOHCTPYKIIMH JINTHUKOBBIX CUCTEM TaKUE K€ KaK U JIJIs allFOMUHUEBBIX CILJIABOB.
Ocoboe BHHUMaHHE cieAyeT oOpamiaTh Ha pPAacCpeIOTOYEHHBIM MOABOJ paciuiaBa B
pabouyio MOJOCTh. DTO BBI3BAHO MOHUKEHHOU KUIKOTEKYUE€CThIO MarHUEBBIX CIJIABOB U
X MaJIOM TEeIJIONpPOBOAHOCTHIO. [locienHee CBOWCTBO MPU COCPETOTOYEHHOM MOJABOJIE
MPUBOAUT K 3aMEIJICHHOMY OXJaXJCHUIO OTJIMBKM B MECT€ MOJIBOJIa MHUTATeNsl U
00pa30BaHUIO B 3TOM MECTE yCAI0UHBIX AEPEKTOB - IOPUCTOCTH, PHIXJIOT, TPEIIHH.

TexHOMOrM4YeCKUe PEKUMBI JINThSI MAarHeeBbIX CIJIABOB B KOKWJIb HA3HAYaIOT C
Y4€TOM UX JIMTEHHBIX CBOWCTB, KOH(UTypallMy OTIUBKU M TPEABABISIEMBIX K HEH
TpeOOBaHUH.

Temmeparypa 3aJUBKM MarHUEBHIX CILJIABOB 3aBUCUT OT XMMHUYECKOTO COCTaBa, HO
o0bryHo Ha 100...150°C Bpllle JMHUM JIMKBUAYCAa, YTO BBI3BAHO WX NOHMKEHHOH
KUIKOTeKydecThlo. OObIYHO Temmeparypa 3aiduBku coctaBisger 730...750°C  nns
TOHKOCTSHHBIX OTJIMBOK M 680-710°C n1 MacCUBHBIX, TOJICTOCTCHHBIX.

Oco0eHHOCTH JIUThSI B KOKWJIb OTJIMBOK U3 MEJIHBIX CIJIABOB

JIuTheM B KOKHJIb M3TOTOBIISIIOT OTJIMBKY U3 JIATYHEU, OPOH3, a TaKKe YUCTOU MEIH.

Jlumetinvlie  ceoucmea. Jlamynu umeiom  00bIYHO  HEOOMBLUWIOU  UHMEPBAT
KPUCMAaiIu3ayuu, Xopouiyio HCuoKomekyuecmo, HO Ooavuwyrlo ycaoky, 1,5—2,5% e
3a8UCUMOCINIU  OM  XUMUYECKO20 cocmasa. Jlamynu mano CKIOHHbL K 00pa308anuio
YCAOOUHOU NOPUCMOCmu, HO, KAk U 6ce MeOHvle CNIAGbl, UHMEHCUBHO, DACMBOPAIOm
8000p00, 0COOEHHO KpeMHUcmvle NAmyHU, OMAUBKU U3 KOMOPBIX 4aACMO NOPaAXCAIOMCs
2430601 NOPUCMOCINBIO.

BpoH3bl ONOBAHHBIE UMEIOT BBICOKYIO KUJKOTEKYYECTh, IMOBBIIIEHHYIO YCAIKY
(1.4...1,6%), OonbplION WHTEpPBAT KpUCTAUIM3alMK, a TOTOMY U MOBBIIIEHHYIO
CKJIOHHOCTh K 00pa30BaHUIO YCaOYHON MOPUCTOCTH B OTJIUBKaX. AJIFOMUHHEBBIE OPOH3bI
MMEIOT HEOOJIBIIONW UHTEpPBaNl KpUCTAIM3alKK, 00abinyto ycaaky (1,7—2,5%); otnuBku
W3 HUX MOJY4YaroTCs TUIOTHBIMHM, HO OHU CKJIOHHBI K OOpa30BaHHUIO OKHUCHBIX IJIEH U3-3a
MOBBIIIIEHHON OKUCIISIEMOCTH COJIepXkKallerocsi B HUX aatoMuHusi. [lnensl, monajgarommue B
OTJIUBKY, CHUKAIOT €€ MEXaHHUYECKHE CBOMCTBA U T€PMETUYHOCTH. KpeMHUCThIE OPOH3HI,
aHAJIOTUYHO KPEMHHCTBIM JIATYHSIM, CKJIIOHHBI K 00pa30BaHUIO Ta30BOM MOPUCTOCTH.
CBUHIIOBBIE OPOH3BI CKJIOHHBI K JIMKBAIMHU, YXY/IAOIIEH CBOMCTBA OTIUBOK.

Uucrtas Meab UMeEET HHM3KYH KHUJIKOTEKYydecThb, BBICOKYIO Yycanky (1,8—2%),
MHTEHCUBHO PACTBOPSIET Tra3bl, KOTOpPhIE NPHU 3aTBEPJIEB & HU U OTJIMBKU OOpa3yroT
ra3oByl0 MOPUCTOCTh U PaKOBUHBI B Hell. [Ipu miiaBke Menb MHTEHCHUBHO OKHCIISICTCS.
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Okucnbl MeIM YXyALIAIOT €€ JINTEMHBbIE CBOMCTBA, a TAK)KE MEXAHUYECKHE CBOMCTBA U
AIEKTPONPOBOIHOCTH OTIUBOK.

BiysgHue KOKWJIS Ha KadyeCcTBO OTIMBOK. BBICOKas CKOpOCTb OXJaXIAEHUS U
3aTBEpJEBAHMUSI NPU JUThE B KOKWIb OJIArONPHUATHO BIIMAET Ha KAaueCTBO OTJIMBOK:
MTOBBIIAIOTCSI WX MEXAHUYECKHE CBOWCTBA, T€PMETHYHOCTH, IUIOTHOCTD, YJIYYIIAECTCS
cTpyKTypa. [loBbIlIEHHE CKOPOCTH OXJIAXKJEHUSI CIOCOOCTBYET NMPUOIMKEHHUIO XapakTepa
3aTBEPACBAHMs IIMPOKOMHTEPBAIBHBIX CIUIAaBOB K IocienoBarenbHOMy. [loaromy,
HaIpuMep, OTJIMBKU U3 OJIOBSHHBIX OPOH3 B KOKHJIb UMEIOT OOJIBIIYIO IUIOTHOCTH, YE€M
IpU JUThe B mnecyaHble (opmbl. OTIMBKH U3 KPEMHHUCTBHIX JIATYHEH M OpOH3 MEHbIIE
IIOPaKEHBI Ta30BOM NOPHUCTOCTBIO, TaK KAaK BBICOKAS CKOPOCTb OXJIAXKIEHHUs paclulaBa
IIPEMATCTBYET BBIJEICHUIO Ta30B U3 pacTBopa. [IoBBIIEHHAss CKOPOCTH 3aTBEpACBAHUS
OTJIMBOK M3 CBHUHIIOBBIX OpOH3 YMEHBILIAET JIMKBAIUIO, CIIOCOOCTBYET H3MEIbUYECHUIO
BKJIFOYEHHI CBUHIIA, YTO MOBBIIIAET AHTU(PUKIIMOHHBIE CBOWCTBA OTIUBOK.

OTnMBKY M3 MEIHBIX CIUIABOB IIPH JIMTHE B KOKWJIb 4aCTO MOPAKEHBI TPELIIMHAMH,
TaK KaKk KOKWIb HENOAATIIMB. OTO 3aTPYIHSAECT IOJYy4eHHUE B KOKHIAX CIOKHBIX
TOHKOCTEHHBIX OTJIMBOK. ['JlaBHasi Mepa NpeaynpekaeHus 3TUX Ae(EeKTOB — XOpollee
packucieHue W padUHUPOBAHUE CIIABOB — OCBOOOXKAEHHE HX OT OKHCIOB, CHUIBHO
BIIMAIONIMX Ha TPEIIMHOYCTOMYMBOCTh CIUIABOB, A TAKXE€ CO3JAaHHUE YCIOBHM JUIA
HAITPaBJICHHOTO 3aTBEPACBAHUS U INTAHUS OTJIMBKH.

[lonoxxeHne OTIAMBKM B  KOKWJIE JIOJDKHO  OOECIeYMBaTh  HAIPaBJIECHHOE
3aTBEpJAEBAaHUE .U NIUTaHHUE €€ Npu ycaake. [IoaToMy pacnosaraloT MacCHBHBIE €€ YacTU
BBEpPXY U HA HUX YCTAaHABIIMBAIOT IPHUOBUIH.

a) )

Puc. - JINTHUKOBBEIE CUCTEMBI JJIA MECOHBIX CIIJIaBOB

JluTHUKOBasE cucTeMa [Jii MEJHBIX CIUIABOB JOJDKHA oOecrneunBaTh IUIABHOE
3anojiHeHue (HOPMBI U MUTATh OTJIMBKY B Mpoliecce ee 3aTBepaeBanus. [1o0aTomy TUTHUKHU
nenatoT OOJBIIOTO CEUEHHs, OJHOBPEMEHHO BBIMOJHSIOMUMHU (QYHKIUKA MTPUOBLIEH.
Mexay CTOAKOM M TUTaTeJIeM YCTaHABIMBAIOT MUTArOIMe OOOBIIKK b, B KOTOpBIX
MPOUCXOJUT TAKXKE YaCTUUHOE IIJIaKo3ajep:kaHue. Jlas OTIMBOK W3 aTlOMUHUEBBIX,
MapraHieBbIX U KPEMHHUCTBIX OpOH3 MCHOJB3YIOT HIDKHUM  MOJBOJI paciijiaBa 4epe3
3Ur3aroo0pasHbie U HAKJIOHHBIE CTOSIKM (puc. O, B), IUIAKOYJOBUTEIU M IUIOCKUE
IIEEBUIHbIE MUTATENH. TOHKOCTEHHbIE MEJKHE OTJIMBKH 3aJIMBAIOT CBEpXy (pucC. a),
OOBIYHO C MOJIBOJIOM paciuiaBa B MHUTArOIyt0 O0O0bImKYy b. JIjis OTIMBOK M3 MEIHBIX
CIUIaBOB MPUMEHSIOT KaK PACUIUPSIONINECS, TaK U CYKUBAIOLIUECS JIUTHUKOBBIE CUCTEMBI.
JI7ist criaBoB, CKJIOHHBIX K 00pa30BaHUIO IUJIEH (AJIFOMUHHUEBBIX, MapraHIleBbIX OpPOH3),

52



UCIIOJIB3YIOT paciupsitomuecs: TMTHUKoBbie cuctemsl (fi:fin.x:fc=3:2: 1), a ang narynu —
cyxkuBatomuecs (fi:fin.x:fc=1:2,5: 3,5).

TeXHOJIOTUYECKUE PEXMMBbI HA3HAYAKOT B 3aBUCUMOCTH OT JMTEUMHBIX CBOWCTB
cIuiaBa, KOH(PUTYpalul OTIUBKU U TPEOOBAHUM K HEH.

B cocTtaB kpacok paOo4ux MOBEPXHOCTEH KOKHWJIEH BBOAST BEILIECTBA, CIIOCOOHBIE
MpU B3aUMOJICUCTBUU C PaCIIaBOM HMCHAPATHCS W rasuUIIMpoBaThCs ¢ 00pa3oBaHUEM
BOCCTAHOBUTENILHON Cpenbl, MpeAoTBpallaroneid OkucieHrue paciuiaBa. OOBIYHO 3TO
Macia, rpadur, a TakKe OpraHuYeCcKHe JIaKu, TePMOPEAKTUBHbBIE CMOJIbI. Takue MOKPHITUS
HAHOCST Ha MMOBEPXHOCTh KOKWIIS NEPE] KaXKA0M 3AIMBKOM WU YEPE3 NBE-TPU 3aTUBKH.

JIist mosiydeHus: OTJIMBOK BBICOKOTO KAayeCTBAa M3 CBUHIIOBBIX OpOH3 HEOOXOAMMO
00ecrnednTh BEICOKYIO CKOPOCTh 3aTBEPACBAHUS. DTO JOCTUTACTCS OXJIAXKICHUEM KOKUIeH
BOJIOM, HCHOJIb30BAHUEM JUISi KOKWJIEW  BBICOKOTEIUIONPOBOJHBIX  MAaTE€pPHUAJIOB.
TemnepaTypa 3alMBKM MEJIHBIX CIUIABOB 3aBUCHT OT XHMHUYECKOTO COCTaBa WM
KoHurypanuuu oTiauBKUA. ONOBSIHHBIE OpOH3BI 3aIMBAIOT IpH Temieparypax 1150—
1200°C; amomunueBsie OpoH3bl — 1pu 1100—1160°C. MaccuBHBIE OTIUBKHU 3aJIMBAIOT
MpU TeMmIepaTypax, OJM3KUX K HUKHEMY Mpeely PEKOMEHIOBAaHHBIX, TOHKOCTEHHbIE —
K BEpXHEMY.

TemmnepaTrypy BBIOMBKM OTJIMBOK U3 KOKWJIEM Ha3HAYalOT B 3aBUCHUMOCTH OT
XUMHUYECKOTO COCTaBa CIIaBa, TOJIIUHBI CTEHKH OTJIMBKU U €€ KOH(QUTYpALIH.

DuHUIIHBIE ONepalMd W KOHTPOJb OTJIMBOK W3 IBETHBIX CIUIABOB,
MOJIyYeHHBIX JIUThEM B KOKHJIb

OTauBKM W3 aQJTIOMHUHUEBBIX, MAarHUEBBIX, MEIHBIX CIUIABOB KOHTPOIUPYIOT
BBl 10 OTPE3KH JUTHUKOB W MpUOBLICH (NpeABapUTENbHBIM KOHTPOJL) W TOCIE.
JIuTHUKM W TPUOBUIM OTPE3al0T JECHTOYHBIMU W JIUCKOBBIMU IMWJIAMH, 2 B MacCOBOM
MPOU3BOACTBE — HA CHEUUAIBHUX CTaHKaX. OT MEIKUX OTJIMBOK W3 JATYHEW JINTHUKHU
gyacTo oOpy0OaroT B IITammax Ha mpeccax. llpu oTpe3ke JUTHUKOB OT OTJIMBOK U3
MarHueBBIX CIUIABOB JOJKHBI OBITh MPHUHSATHI OCOObIE MEpBI JUIsl yAaleHUsI CTPYKKH,
CroCOOHOW K caMoOBO3ropaHuio. Pexumbl TepMuueckoil 00pabOTKM Ha3HAYAIOT,
PYKOBOJICTBYSICh XUMUYECKHUM COCTaBOM, KOH(UTrypalueil OTIMBKU U TpeOOBAHUSIMU
TEXHUYECKUX yCia0BU. [lociie 3TOoro mpoBOASIT MOBTOPHBINA KOHTPOJIb OTIMBOK, MPOBEPSIS
UX COOTBETCTBUE TPEOOBAHUSIM TEXHUUYECKUX YCIOBUH.

Jle(heKThI OTIMBOK U3 LIBETHBIX CILIABOB U MEPHI UX MPEAYIPEIKICHUS

OO6mue xapakTepHble 1e(EKThl OTIUBOK MPU JTUTHE B KOKWIIb CIIEYIOIINE:

1) HeponuBbl M HecnuTUHbL. OOpa3yrOTCS MPU HU3KOW TeMIlepaType paciiaBa u
KOKWJISL Tiepe]] 3aIMBKOM, HEIOCTATOYHOM CKOPOCTH 3aJUBKHU, OOJBIION ra30TBOPHOCTHU
CTEPKHEW U KPACOK U IIOXOM BEHTUIISILIMU KOKHUJIA;

2) ycagounble Ae(deKThl (PaKOBHUHBI, YTSXKUHBI, MOPUCTOCTH). OOpa3zyroTcs u3-3a
HApYLIEHHWI HAMPABICHHOTO 3aTBEPJICBAHUS U HEAOCTATHOTO MUTAHUS MACCHUBHBIX Y3JIOB
OTJINBKH, YPE3MEPHO BBICOKOM TEMIIEpATYyphl pacIulaBa U KOKWIS; MECTHOTO IEperpena
KOKWJISA, HEPAMOHAIIBHON KOHCTPYKIINH JIUTHUKOBOW CUCTEMBI;

3) TpemMHBI ~ TOSBIAIOTCA  BCIEJACTBHE  HECBOCBPEMEHHOIO  MOJpPHIBA
METAJUIMYECKOTO  CTEpP’KHSI WM BCTABKHM, BBICOKOM  TEeMHEpaTypbl  3aJIUBKH,
HETEXHOJIOTUYHON KOHCTPYKIIMH OTIUBKU;

4) 1UIaKOBBIE BKJIIOYEHHS OOpa3yloTCsi TMpPU HCIOJIB30BAHUM 3arps3HEHHBIX
IIUXTOBBIX ~ MaTEpUAJOB, HEAOCTAaTOYHOM  papUHUPOBAHMM  TEpel  3aJUBKOM,
HEMpPaBWIbHOU pabOTe JIUTHUKOBOU CHCTEMBI;
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5) ra3zoBasi MOPUCTOCTh 00pa3yeTCsl MPU HAPYIICHUHU XOJa TUIAaBKH (MCIOJIb30BaHHE
3arpsi3HEHHBIX BIaroi U MacjioM IIUXT, YpE3MEPHO BHICOKOTO MEPETrpeBa, HEAOCTATOUYHOTO
padUHUPOBAHUS UM PACKUCIICHUS CIIJIaBa).

Cnemuduueckue nePeKkTbl OTIMBOK M3 MarHUEBHIX CIUNIABOB — 3TO Je(EKThI
yCaJ0YHOT'0 TPOUCXOKACHUS — TMOPUCTOCTh, TPEIIMHBI, PHIXJIOThl,— OOYCIIOBICHHbIC
IIUPOKUM TEMIIEPATypPHBIM HHTEPBAJIOM 3aTBEPACBAHUS ATUX CIUIaBOB. {15 ycTpaHeHus
3TuX AeheKTOB TpedyeTcs AJOBOJIKA U TOUHOE COOJIIOICHUE TEXHOJIOTUYECKUX PEKUMOB —
TEMIEPaTyphl paciyiaBa U KOKUJIS, Kpacku U Jp. YacTo OTIMBKH U3 MAarHUEBBIX CIIABOB
BCIIEJICTBUE  IUIOXOM  pabOThl  JUTHUKOBOM  CHCTEMBI  IMOPAXEHbl  IIJIAKOBBIMU
BKJIIOYEHUSAMHU. IJTO HENOMYCTUMO, TaK KakK MPUBOJUT K KOPPO3UU OTJIIMBKH TMPU €€
JKCIUTyaTallu M XpaHeHuu. Takue nedeKThl YCTPaHAIOT THIATEIBHON JOBOJAKOU
JUTHUKOBOM CUCTEMBI U BEICHUS MPOIlEcca MIaBKHU.

Cnemuduueckue AedeKTbl OTIMBOK M3 MEIHBIX CIJIABOB CIEAYIOIIHME: Ta30Bas
MOPUCTOCTh MPHU TUIOXOM paUHUPOBAHUM W OYUCTKE CIUIaBa OT MIJIAKOBBIX YaCTHIIL;
BTOPUYHBIC OKHUCHBIC TUICHBI MPHU JUTHE AJTIOMUHHEBBIX OpOH3 BCIEICTBUE pa3/ielieHUs
MOTOKA pacilaBa Ha CTPYHM U OKHUCIEHHS €ro B (opMme; TpEeHIMHbI H3-3a IUIOXOTO
PACKUCJICHUS CILJIABOB MPHU ILJIaBKE.
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Tema 2.2 — JIuThbe o AaBJeHUEM

CymHocTh npouecca JIIL
JluTbe mTOA  JaBJIEHHWEM  SBISIETCS CaMbIM  IPOM3BOIAUTENIBHBIM  CIIOCOOOM
W3TOTOBJICHUS TOHKOCTEHHBIX JIeTajel CII0KHON KOH(PUTYpAIlUu B CEPUHHOM U MacCOBOM
MIPOU3BOJICTRE.

[lpunnun mnpoliecca JNUTHS TMOJ JaBICHHMEM OCHOBAaH Ha MNPUHYIUTEIBHOM
3alOJTHEHUM  paboyeld  TOJOCTH  METa/UIMYECKOM  mpecc-hopMBl  pacIilylaBOM |
(hopMHpPOBaHUM OTJIMBKHU TOJ IEHUCTBHEM CHJI OT IPECC-TMIOPIIHS, MEePEeMEIIaoerocs B
KaMepe MpeCcCOBaHMS, 3aII0JTHEHHOM PacIljlaBOM.

3anoJIHeHUE MOJIOCTU MPOUCXOAUT IPU BBICOKOW CKOPOCTHU BITyCKa METaslia, KOTOpast
o0ecrneurBaeT BHICOKYI0 KUHETUYECKYIO SHEPTHUIO, TOCTYMAOIEro B GopMy MeTaia:

_ my? oI
E= 7 V= zg/rm

IZI€ M - Macca pacIuIaBIICHHOTO MeTajuIa, V - CKOpPOCTb METAIA,
P - aBJIEHUE, Ym - YACIBbHAS Macca MeTasa.
DOHeprus IBUXEHUSI CTPYU MPU PE3KOM 3aMEJICHUU €€ CKOPOCTH B opme A0 HYJs
YAaCTUYHO MEPEXOJUT B TEIUIOBYIO 3HEPTHIO, MOBBIIIAIONIYIO TEMIIEPATYPY METAIIA U €0
KUJKOTEKYUECTh U CO3/Ia€T TUIPOIMHAMUYECKOE TaBICHUE HA CTEHKY (POPMBI:

ig

CKOpOCTh BBHITTyCKa MPHU JUTHE MO JABJICHUEM B 3aBHCHUMOCTH OT THIIA OTIWBKHU U
criaBa MOXkeT ObITh B mpenenax oT 0,5 mo 120 m/c. PaznuuaroT Tpu cnocoba JIUThs MO
JaBJICHUCM:

1. Jlutbe ¢ HM3KMMH ckKopocTsamMu Bmycka (0,5-2,5 wm/c), obOecrneunBaroliee
3aro0JIHeHHE ()OPMBI CIUIOIIHBIM JIAMHHAPHBIM ITOTOKOM. [IpHMEHSIOT 3TOT cmocol s
M3TOTOBIICHUS TOJICTOCTEHHBIX OTJIMBOK M3 aJJIOMUHHUEBBIX CIUIABOB U JIATYHEH.

2. Jlutbe co cpenHMMH CKOpOCTAMH Bmycka (2-15 wm/c), obecneunBaroliee
TypOyJICHTHOE NIBIKCHHE PACIIABJICHHOTO METajlla, MPU KOTOPOM B PE3YNIbTATE CPHIB
CTpYH 3aXxBaThIBAIOTCI B IOTOK MeTalla MY3BIPbKH BO3JyXa, OTTECHICMBIC
3aTBEP/ICBAIOIINM CIUIABOM K CEPEAMHE OTIUBKH. JTO CO3Aa€T BO3AYNIHYIO MMOPUCTOCTD,
KOTOPYIO YAQIUTh TIOYTH HEBO3MOXKHO, HO MOYXHO YMEHBIIUTH MO ICHCTBUEM BBICOKOTO
naBJjieHUs. M3roTOBIISIOT IPH 3TOM OTJIMBKH CPEIHEH CIOKHOCTH.

3. JluTtbe ¢ BBICOKMMH CKOpocTsiMu Bmnycka (Oonee 30 wm/c), obecreunBaet
3aII0JIHCHHE TOJBKO B PEKHME TYpPOYJICHTHOTO TCUYCHHUS HCTOKA paciuiaBa, HO M CO
3HAYMTEIIFHBIM €T0 PACIBIICHHEM, PE3YIbTaTOM KOTOPOTO SABIISCTCS eIle OONBIIHH 00heM
3aXBAYCHHOT'O B IT0JIOCTH OTJIMBKH BO3AyXa, I YMCHBIIICHHS BO3IYIITHON IIOPUCTOCTH H B
STOM ClIydae CO3IAI0T BHICOKOE HaBieHue [10 500MIIa(a/mm’)] DTOT CrOCO6 MPUMEHSIOT
JUTSI TOHKOCTEHHBIX OTIIMBOK CJIIOKHOW KOH(UTYpPAITHH.
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Ocob0enHocTu JuThsa moa xaBjenuem (JIIL):

1. B otninuue ot KOokuisi, paboune MoBEepXHOCTHU Mpecc-(HOpMbl, KOHTAKTUPYIOITUE C
OTJIUBKOM, HE HMEIOT OTHEYNMOPHOTO TMOKPBITUA. IJTO NPUBOAUT K HEOOXOJIMMOCTH
KpPaTKOBPEMEHHOI'O  3allOJHEHUs  mnpecc-popMbl  paciylaBOM W JCHCTBUS  Ha
KPUCTAITU3YIONIYIOCS OTJIMUBKY HU30BITOYHOIO JABJICHUS, B COTHU pa3 MPEBOCXOJSAIIETO
IpaBUTALMOHHOE.

2. Cospemennsiii npouecce JIIIJI, peanuszyercs Ha CnEHNHANBHBIX THAPABINYECKUX
MalllMHAX, 00ECIIEYMUBAET BHICOKYIO TPOU3BOIUTEIBHOCTh U3TOTOBICHUS OTIMBOK Pa3HOTO
Ha3HayeHUs1 (OT HECKOJbKUX JECSATKOB [0 HECKOJBKHUX THICSY B YacC) C BBICOKHMMU
MEXaHUYECKUMU CBOMCTBAMH.

3. OrnuBku, nomyvyaemsie JITIJI xapakrepusyrorcs:

- HU3KOW MIEPOXOBATOCTHIO MOBEPXHOCTH M pa3MepamM, COOTBETCTBYIOIIMMH HIIH
MaKCHUMAaJIbHO MPUOIMKEHHBIMU K pa3MepaM roTOBOH JeTalu;

~-MEJIKO3EPHUCTON CTPYKTYPOH U BBICOKUMU MEXAHUYECKUMH CBOMCTBAMU;

- TOJIIMHA CTEHKU OTJIMBOK MOKeT ObITh MeHee 1,0 MM, a Macca - OT HECKOJIbKHUX
IrPaMMOB JI0 JIECSITKOB KUJIOTPAMMOB (npumep - 00HA U3 CAMbIX CLOHCHLIX U YHUKATbHLLX
uzeomosnsaemvix  omaueoxk  memooom JIIJ] - V-obpasueiii 610K  YuauHopos
aABMoOMOOUNIBbHO20 08U2ameNs — UMeenm MAccy 0Koao 23 Ke).

TpeOoBaHus K JIUTEHHBIM CILIABAM JJIS JIMThS MO JABJICHHUEM:

1. JloctaroyHasi MPOYHOCTh MpPHU BBICOKUX TeMIlepaTypax, 4YTOObl OTJMBKAa HE
JIOMaJIach IPU BBITAJIKUBAHUH.

2. MuHumanbHas ycaaka.

3. Bricokas KUAKOTEKYy4eCTh MpU HEOOJIBIIIOM NIEPETPEBE.

4. HeOonpoil HHTEpPBAI KPUCTAIIU3AIUU

5. OtuM TpeOOBaHUSIM YJIOBIETBOPSAIOT CIUIaBbl HAa OCHOBE IIMHKA, aJIOMUHUA,
MAar"usi 1 MeJIu.

B 3aBucHMOCTH OT KOHCTPYKLIMU KaMepbl ITpeccoBaHus pazindaroT mamuubl JITTJ] ¢

xonoaHoi (puc. 1) u ropstueit (puc. 2) kamepamu IPECCOBAHUS.

>

N

Puc. 1 Cxema TEXHOJOTHYECKOTO TpoIlecca JUThs MO JaBJICHHEM Ha MallliHE C
XOJIOTHOW KaMepo# MpecCOBaHUs: @ — Tojada paciuiaBa B KaMepy HpecCOBaHUs; 6 —
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3alpPEeCcCOBKA; 8 — PacKpbITHE Ipecc-hOpMbl; 2 — BBITAJTKUBAHUE OTIMUBKH;, 1| — mpecc-
dbopma; 2 — npecc-nopiieHb; 3 — KaMmepa NpeccoBaHus; 4 — CTEP>KEHb; 5 — TOJIKATEIhb

T FT P Frrrr. N

Puc. 2. Cxema TEXHOJOrHYECKOTO MPOoIecca JUThS O] TaBJICHUEM Ha MAIIIMHE C
ropsiaeii KaMmepou MpecCoBaHMs: @ — 3aMOJIHEHNE KaMePhl MPECCOBAHUS PACILIaBOM; O —
3aIIpeCcCOBKa; 8 — PacKphITHE TIpecc-GhOpMBI U BHITAIKUBAHKUE OTIMBKH; 1 — Kamepa
MpeccoBaHus; 2 — 3aJMBOYHOE OTBEPCTHE; 3 — THUTENb C paciijiaBoM; 4 — 000rpeBaeMbIit
KaHaj; 5 — mpecc-popma; 6 — mpecc-nmopIIeHb; 7 — OTIUBKA; § — TOJKATEIIH

OcHOBHBIC OmepalMM TEXHOJOTHYECKOro MpoLecca Ha MALIUHAX C XOJIOIHOH
KaMepou NpecCOBAHUS:

1. TloaroroBka npecc-popmsl (I1D) k ouepeasHOMYy LMKITY JIUThs, cOopka [1D u ee
3alpaHue C MIOMOIIBIO 3aITUPAIOIIET0 MEXaHU3Ma JUTCHHOW MaIlINHBIL;

2. [logaya B kamepy MPECCOBAHUS J103bI PACIIABA;

3. 3anonnenue paboueil monoctu [ID pacnmaBoM yepe3 KaHalbl JMUTHUKOBOU
CHUCTEMBI MOJ JECHUCTBUEM IPECC-NIOPIIHS, MEPEMEIIAIMErOCss B KaMepe NPEeCCOBAHUA
MIOCPEICTBOM MEXaHU3Ma ITPECCOBAHUS;

4. HempomomxurenbHasi BblAep:kka oTiuBkM B IID 1o ee 3aTBepacBaHus U
OXJIQXKJICHUS 10 ONPECICHHON TEMIIEPATYPhI;

5. W3Bneuenue crepxkHed, packpeitue [ID, wusBneuenne ornuBku uz IO ¢
MOMOIIBI0O MEXaHU3MAa BBITAIKUBAHUS U TOJKATEICH;

6. Ilepexon MexaHW3MOB MaIlIUHBI B UCXOJHOE COCTOSTHUE.

7. OtneneHve JUTHUKOB M 3aJMBOB OT OTJIMBKHM, KaK MPaBWIO MPOU3BOIUTCS C
MOMOIIIBI0 OOpPE3HOTO TMpecca, PACHOJOKEHHOTO OKOJO JUTEHWHOM MAaIIWHBI, J1u00
MEXaHU3MaMHU Mpecc-(HOPMBI.

OcHOBHBIC OmepauMH TEXHOJOIMYECKOro IMpoLecca HAa MallMHAX C ropsvei
KaMepou NpecCOBAHUS:

1. Kamepa npeccoBanusi mamunbl JIIIJI pacnonaraercst B TUriie U cooOIaercs: ¢
HHM 4Y€pe3 3aJIMBOYHOE OTBEPCTHUE;

2. B ucX0oaHOM MOJIOKEHHUH MPECC-NOPIIHS Yepe3 3aJIMBOYHOE OTBEPCTHUE PACILIaB
CaMOTEKOM MOCTYNAET U3 TUTJIS B KAMEPY IPECCOBAHUS;

3. Ilocne mnepekpbITHS MNPECC-MOPIIHEM 3JIMBOYHOIO OTBEPCTHS pACIUIaB IO
o0orpeBaeMOMy KaHally MOCTYIHaeT B pabovyro MOJIOCTh npecc-(popMbl;

4. Ilocne nukna JNUThA MPECC-MOPUIEHh BO3BPALIACTCS B MCXOJHOE IOJOXKEHHE U
MIPOU3BOAUTCS CIIMB OCTATKOB pacIyiaBa U3 KaHAJIA B KaMepy MIPECCOBAHUS;

5. I1® packpsIBaeTCs U C MOMOIIBIO TOJIKATEIEH OTINBKA YIAISAETCS HAPYKY.
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OcooennocTu popmupoBanus orauBok JIII/ u ux kadyecTBo.

OcHOBHBIE NIOKA3aTeJIH KAa4eCTBA 0TJIUBOK, mojydaembix JIII/I siBasiroTcs:

- TOYHOCTh Pa3MEPOB;

- MUHMMAaJIbHAs IIEPOXOBATOCTh MOBEPXHOCTH;

- BBICOKHE MEXaHUYECKUE CBOMCTBA;

- TJIOTHOCTh U T€PMETHUYHOCTb.

DTH MOKA3aTeNU ONPEAENSIOTC 0C00eHHOCTAMU opmMupoBaHus OTJIUBKH B [1D
npu JII/L:

1. KparkoBpemeHHOCTHh 3amojiHeHuss moJioctu II® pacmiaBom. CkopocThb
BITycka pacruiaBa B [1® s pa3HbIX OTJIIMBOK M CcIuiaBoB koisiebdnercsa ot 0,3 go 140 m/c,
MPOJOKUATENLHOCTh 3anojHeHust [1® cocrasmser 0,02...0,3 ¢, KOHEUHOE JaBJICHHUE Ha
pacmuiaB Moxet pocturath 500 MIla. D10 mo3BossIET (HecmMomps HA 8bICOKYIO CKOPOCMb
OXJIadiCOeHUs pacniasa 6 ¢hopme) U3rOTOBISITH BECbMA CJOKHBIE KOPITYCHBIE OTJIUBKHU C
TOJNIIMHOW CTEHKM MeHee | MM U3 CIUIaBOB C HHM3KOM W Jaxke OJM3KOM K HYIIO
KUJKOTEKYUECTbIO (makum ceoticmeom obnadarom, Hanpumep, Chiasvl, HAXo0awuecs 8
meepooHCUOKOM cocmoanuu). Beicokas KHHETHYECKask SHEPTUs IBUKYIIETOCS paciijiaBa u
JaBJICHUE, TIepe/laBaéMoe Ha HEro B MOMEHT OKOHYAHMS 3aloJIHEHUS (OPMBI,
CIOCOOCTBYIOT MOJIYYEHUIO OTJIMBOK C HU3KOW MIEPOXOBATOCTHIO TOBEPXHOCTH.

2. Herazonponunaemocts Mmarepuaja Il®. Bentwisiusa paboueir nojgoctu 11D
MPOUCXOIUT MOCPEACTBOM CIEHHUATBHBIX BEHTWISIIUOHHBIX KaHaaoB. [Ipu BBICOKHX
CKOPOCTSIX BITyCKa paciiulaBa B MOJIOCTh Mpecc-(hopMbl BO3AYyX, a TakkKe ra3zoo0pa3Hble
NPOAYKTHl  Pa3flOXKEHUsT  CMA304YHOro  Marepuana, oOpasyroumecs TMpU  €ro
B3aMMOJICMCTBUU C PACIUIaBOM, HE YCIIEBAIOT MOJHOCThIO yaanuTbes u3 [ID 3a Bpems ee
3aIlOJIHEHUSI PACIIaBOM. OTH Ta3bl MNPEMIATCTBYIOT 3anojiHeHuio [ID, momagaroT B
paciuiaB, MPHUBOAS K OOpa30BaHWIO HECIUTHH, HECIA€B, PAKOBHMH M Ta30BO3IYIITHOU
MOPUCTOCTH B OTJUBKAax. [a30BO31dyIIHAsT MNOPUCTOCTh MNPUBOJAUT K YMEHBIICHUIO
IUIOTHOCTHU OTJIMBOK, CHUKEHUIO UX TEPMETHYHOCTH U TJIACTUYECKUX CBOMCTB.

Bo3nyx, raspl, TpoayKThl Pa3j0XEHHS CMA30YHOTO Marepuasa, HaxXoJIsIIuecs B
Mopax OTJIUBKU MOJ BHICOKUM JIaBJICHUEM, 3aTPYAHSIOT €€ TEPMUUECKYI0 00pabOTKy: Nnpu
HarpeBe€ MPOYHOCTh OTJIMBKM CHWXKAETCSA, a JIABJICHUE ra30B B MOpPAX IMOBBIMIAETCS, YTO
BBI3BIBACT
KOpOOJIEHHE OTJIUBKH, HA €€ MOBEPXHOCTH MOSIBIAIOTCS MY3bIPH.

3. BbicOKkasi HHTEHCUBHOCTh TEIJIOBOT0 B3aMMOJAEHCTBHS MEKIY MAaTEPUATIOM
otiimBKU U [I®, 00ycioBieHHas €€ BRICOKUMU TEIUIONPOBOAHOCTHIO U TEINIOEMKOCTBIO,
MaJIbIM TEPMHUYECKUM COIMPOTHUBICHUEM CJIOS CMA30YHOTO Marepuajga M MPOJYKTOB €ro
pPa3I0XKEHUSA, 3HAYUTEIbHBIM JABJICHHEM pacijiaBa M OTJIMBKM Ha CTeHKH [ID,
YIYyUYIIAIOMIUM KOHTAaKT MEXAY HHUMHU. DTO CIOCOOCTBYET MOJYYEHHUIO MEIKO3EPHUCTOU
CTPYKTYpbI, OCOOCHHO B MOBEPXHOCTHBIX CJIOSIX OTJIMBKU, MOBBIIMICHUIO €€ MPOYHOCTH U
BBICOKOM ITPOM3BOAUTEIIBHOCTH ITpoLecca.

4. Ilepenaya B MOMEHT OKOHYAHMS 3amojHeHuss Merauiom [P naBienus,
pPa3BUBAaEeMOro Ipecc-MOPIIHEM B KaMepe INpPeCcCOBaHHUs, HA pacljiaB B IMOJIOCTH
¢Gopmbl. OTO yaydlIaeT MUTAHUE OTJIMBKU, CIOCOOCTBYET YMEHBIICHHMIO YCaJI0YHOM
MTOPUCTOCTH, CKATUIO Ta30BO3AYIIHBIX BKIOUEHUN. B pe3ynbTaTre BO3pacTaroT INIOTHOCT,
TePMETUIHOCTh U MEXaHWYeCKHe CBOMCTBA OTIMBKH. OmHAKO 3(PGEKTUBHOCTH ACHCTBHS
MOJIMPECCOBKYU OTPAHUYEHA, TaK KAK 3TO JIABJICHUE
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Ha paciuiaB B [ID neiicTByeT TOJIBKO A0 TE€X MOP, MOKAa MUTATEIh HE 3aTBEPICET.

5. Ucnoab3oBanue Metasuindeckod I[P ¢ ToOuHbIMM pasMepaMHd U HHU3KOU
IIEPOX0BATOCTHI0  padouMX TMOBEPXHOCTeH. DTO  CIOCOOCTBYET  MOJYYEHHUIO
BBICOKOTOYHBIX OTJIMBOK IO Macce, TEOMETPUH U pazmepaM. Bricokas TOUHOCTh pa3MepoB
otnuBoK (knaccel 1—4 o 'OCT 26645 — 85 (u3m. Ne 1, 1998)) no3BossieT yMEHBIIUTD
npunycku Ha o0pabotky a0 0,3 ...0,8 MM, a B HEKOTOPBIX CIydasX MOJTHOCTHIO UCKIIOUUTh
00paboTky pe3anueMm. OO0s3aTENbHOM OCTAETCA TOJBKO OMEpalusi MO 3a4YUCTKE MECT
yAaJIeHUs] TUTATeNel, COEIMHUTENbHBIX KaHAJIIOB POMBIBHUKOB U 00JIOS.

Kosdpduument tounoctu otnuBok mo macce (KTM) mpu nauthe moja daBlieHHEM
nocturaet 0,95...0,98. IllepoxoBaTOCTh MOBEPXHOCTH OTJIMBOK IOJ JABJICHUEM 3aBUCHUT B
OCHOBHOM OT HIEPOXOBATOCTU MOBEPXHOCTHU Mpecc-HOPMbI U TEXHOJIOTUYECKUX PEKUMOB
auThsi. OOBIYHO OTJIMBKH IO/ IABJICHUEM UMEIOT 1epoxoBaTocTh 1,0 ...0,5 MKMm.

dddexkTuBHOCTL NPOM3BOACTBA OTJUBOK MetoaoM JIIIJI m o06Jgacth wux
NPpUMEHEeHUS.

IIpenmymiecTBa JUTHS MOJ [JaBJIeHHEM HA OCHOBAHMU IPOU3BOJACTBEHHOIO
ONnbITA:

1) BO3MOXXHOCTh M3TFOTOBJCHHMS OTJIMBOK 3HAYWUTEIBHOM IUIOMIAAA C MaJion
TONIIMHON CTeHOK (MeHee 1 Mm);

2) BO3MOKHOCTh MOBBIIICHUSI KauecTBa OTJIMBOK: OTJIMBKA IMOJIY4YaeTcsl ¢ BBICOKOU
TOYHOCTBIO PA3MEPOB U HU3KOM HIEPOXOBATOCTHIO MOBEPXHOCTH; MPAKTUUECKHU HE TPeOyeT
0o0pabOTKU pe3aHueM; MEXaHMYECKHE CBOICTBA OTJIMBOK IMOJYYalOTCS JIOCTATOYHO
BBICOKHE;

3) BO3MOKHOCTh MHOTOKPATHOTO HCIOJIb30BAaHHUS METALIMYECKOU Mpecc-GhOPMEL.
IIpu sTOM cOopka QopMbl M H3BICUCHHE W3 HEE TOTOBOM OTIMBKU BBIMOJHSIOTCS
MaIlIMHOM, a TPOIEeCC TMOJy4eHUS OTJIUBKH SIBISCTCS MAJIOOINEPAIIMOHHBIM. (Omu
00CmMosAmMeNbCmaa U 8blCOKASL CKOPOCHb 3ameepoesaHnuisi OMIUBKU 8 npecc-gpopme denrarom
npoyecc 1umvs no0 0aAsieHuem OOHUM U3 CAMBIX 8bICOKONPOU3BOOUMENbHBIX JIUMEUHbIX
npoyeccog U  co30ar0m NPeonoCwblIKU 0N NOJHOU  ABMOMAMU3AUUU  OAHHO2O
npou3eo00cmaeaq);

4) 3HAYUTENbHOE YIYy4YIICHHWE CAHUTAPHO-TUTUEHWYECKHWX YCIOBHUH Tpyla
BCJICJCTBHE YCTpPaHEHHS W3 JUTEHHOro I1ieXa (OPMOBOUYHBIX MAaTEpPHAJIOB, MEHBIIICE
3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

HenocraTku JTUThs MO/ 1aBJIeHHEM HA OCHOBAHUM NMPOU3BOJACTBEHHOI0 ONbITA:

1) orpaHWuYeHHBIE MOIIHOCTHIO MAITUHBI (YCHIIWEM, pPa3BUBAEMBIM MEXaHHU3MOM
3anupaHus) rabapuTHbIC pa3MEPblI U Macca OTINBOK;

2) BBICOKAst CTOMMOCTh TIpecc-(pOpPMBI, CIIOKHOCTh U TPYIOEMKOCTh M3TOTOBJICHHS,
OTpaHUYCHHAS] CTOWKOCTh, OCOOCHHO TPH JIUTHE CIIABOB YEPHBIX METAJLIOB M MEIHBIX
CIUIaBOB, UYTO CHUXaeT 3(PQGEeKTUBHOCTh TMpoIEecca U OrpaHUYMBAET OOJACTh €ro
ucrnonb3oBaHus. llogviuieHue cmouxkocmu npecc-ghopm A61semcs 0OHOU U3 BANCHBIX
npobiem 0COOEHHO Npu Tumve CHIAB08, UMEIOUUX GbICOKVIO meMnepamypy Niae1eHusl.
Yonunenue cpoxa cnyocovl npecc-goopm nosviuwiaem 3¢ gdexkmusHocms npou3s00Ccmad,
N0380JI5lem pPAcCuuUpums HOMEHKIAMYpPY CHIA608, U3 KOMOPbIX MO2Yym OblMb NOJ)YeHbl
OMIUBKU NOO OABIEeHUEM,
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3) TPYIHOCTU BBIMOJHEHUS OTIUMBOK CO CIIOKHBIMHU TOJIOCTSIMH, MOJHYTPEHUSIMU,
KapMaHaMUu;

4) Hanmuuue B OTJIMBKAX Ta30BO3AYIIHONM M YCaJOYHOM MOPUCTOCTH, KOTOpas
CHUKaeT MEXaHUYECKUE CBOWCTBA MaTepuaja OTIHUBOK, UX T€PMETHUYHOCTb, 3aTPYIHSET
TEPMUUYECKYI0O  00pabOTKy, BCJIEACTBHE YEro OrPaHUYMBAIOTCA  BO3MOXHOCTHU
M3TOTOBJICHUS OTIMBOK U3 CIUIABOB, YIPOUHSIEMBIX TepMHUUYECKON 00paboTkoil. CHuorcenue
2a308030YUIHOU U YCAOOUHOU nopucmocmu omaueox npu JII1/] makaice agnsemcs 00HOU u3
BAICHBIX NPOOSIEM OAHHOU MEXHOTLOSUL.

5) Hanmuuue HampsHDKEHUM B OTJIMBKAX MPU YCAJKe M3-3a2 HEMOJATIMBOCTH Mpecc-
(GbopMBI TakKe OTPaHMYMBACT HOMEHKJIATYpy CIUIaBOB, U3 KOTOPBIX MOTYT OBITh
M3TOTOBJIEHBI OTJIMBKU JJAHHBIM CIIOCOOOM.

C y4yeroM TIIpEeUMYIIECTB M HEIOCTaTKOB CIIOcO0a JHUThS TMOJ JAaBICHHEM
OmpeNeNseTcsl palMoHalbHas 00JIacTh €ro HUCIOJb30BaHUA. BcieAacTBue BBICOKOM
CTOMMOCTH TIpecc-(popM, CIIOKHOCTH OOOpPYAOBaHUSA, BBICOKON MPOU3BOJUTEIBHOCTH
SKOHOMHYECKH 11€JeCO00pa3HO TMPUMEHSITh JUThE IMOJ JaBJICHUEM B MacCOBOM U
KPYITHOCEPUHHOM TPOM3BOACTBE TOYHBIX OTJIMBOK C MHUHHMMAJbHBIMH TMPUIYyCKAaMU Ha
00pabOTKy pe3aHueM M3 aIFOMHUHHEBBIX, [TMHKOBBIX, MATHUEBBIX W MEAHBIX CIIJIABOB, a B
HEKOTOPBIX CIyJasiX U CICIUAIBHBIX CTUIABOB M CTaJICH.

Omom npoyecc ¢ HOJIHbIM  OCHOBAHUEM  Moxcem  Obimb  OMHECeH K
ManoonepayuoOHHbIM
U npakmudecku 0e30MX00HbLIM MEXHOJI02UAM, MAK KAK JUMHUKU U 00JI0U noodeepzaiom
nepeniaske, a omxoovl 8 CmpYiicKy manvl. Hausvlcuiue sxkomomuueckue noxasamenu
0ocmuearomcest npu U320MoGIeHuU OMAUBOK NOO OdleHUeM HA MAWUHAX C 2opsayell
Kamepotul npecco8aHusl.

I'azoBbIil pexnM npecc-hopmul npu JITTJ

JIist monydeHus: Ka4yeCTBEHHOM OTJIMBKM HEOOXOAMMO, YTOOBI MpH 3alOJIHEHUU
pacmiaBoM mpecc-GopMbl BO3AyX W Ta3bl OT pPa3lOKEHUsS CMa304YHOrO0 Marepuana
yAQISUINCH U3 HEE, TaK Kak, Monajas B OTJIMBKY, OHU YXYJIIIAIOT €€ CBOKUCTBA.

CyMMapHsbIil 00beM Vs Ta30B (pUC. 3), KOTOPBIA JOKEH OBITh YIAIEH U3 IOJIOCTH
npecc-GpopMbI, OTIPEACIACTC:

- 00bemoM V. razos, moctynatomux B [ID M3 kaMepsl MpeccoOBaHUS U KaHAJIOB
JINTHUKOBOM CHUCTEMEI;

- 00beMoM paboueil mosocTu npecc-hopMbl, paBHOTO 00beMY V, OTIIMBKH;

- o0BeMOM V,.Ta3000pa3HbIX MPOAYKTOB pA3JIOKEHUS CMA30YHOIO MaTepuaia
npecc-GpoOpMBI:

Vs =V +Vy+ V.

Vi 3aBUCHUT OT CJIEIYIOIIHUX MTapaMeTPOB:

- IUaMmeTpa npecc-Popmabl;

- 103bI pacIljiaBa, 3aJJMBaeMOro B KaMepy;

- KOHCTPYKIMU MAIIIUHBL...

Hampumep (puc.3), s MamMH C€ TOPU3OHTAIBHOM  XOJOJHOW Kamepoi
MpeccoBaHusi 00BEM ra30BOro MPOCTPAHCTBA HAJ 3€PKAJIOM pacIljiaBa, CTEHKAMHU KaMepbl
W mpecc-mopiiHeM o00b9HO coctaBigeT 0,25...0,4 ot oOmero o0beMa KaMepbl
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npeccoBanus. BennmunHa VK J0MKHA TakKe YIUTHIBATH 00bEM Ta3000pa3HbIX MPOTYKTOB
OT CMa30YHBIX MAaTEPHAIIOB KaMEPhI U IIPECC-TTOPIITHSL.

Obvem eaz08 u 6030yXa, NONAOAIOWUX U3 2OPUSOHMANLHOL XOJIOOHOU Kamepvl
npeccosanusi 8 NOJOCMb Npecc-ghopmvl, 3A6UCUM MAKICE OM CKOPOCMU NepemeujeHus
npeccyiowe2o nopwiHs. Tax npu 08udiCeHUU Npecc-nopuiHs ¢ NOCMOSAHHOU CKOPOCHbIO
ypoeenvb pacniaga h mosxcem coomeemcmaosams nonoxcenusim 1—4 (puc. 3, a) uiu 5—7,
COOMBEMCMBEHHO NpPU  CKOPOCMU NPecC-NopuiHs MeHbuie U Oonbe CKOpoCmu
PACnpoCcmpaHnenusi 80aHbl Ha nogepxHocmu pacniasd. OOHAKo 8 1060oM U3z Smux ciyuaes
B030VX U 2a3bl MOZYM 3aMeWUBAMbCS 8 PACNLA8 U 3ameM NONaAdams 8 OMAUBKY.

Ilpu ycxopennom nepemewenuu (puc. 3, 6) npecc-nopuienvb NOCMOAHHO 0020HSAEm
BOIHY paACniaéa, o00pa3VIoWyIOCcs npu Mpo2aHuu e20 ¢ Mecmd, 6030yX U 2a3bl
NpaKmu4ecku 00 HAYANAd 3ANOJHEHUs JUMHUKOB020 X00d MO2Yym YOAIsimbvCsi 8 npecc
Gopmy, a uz Hee uepe3 cucmemy BeHMUIAYUU 8 AMMOCHepy.

Puc. 3 Cxema ypasnenusi ra3oB u3 npecc-QpopMmbl U KamMepbl IPECCOBAHUS: a - TIPHU
JBUKEHUH C TIOCTOSIHHOM CKOPOCTBHIO; O - MPU YCKOPEHHOM JIBUKEHUU MPECC-TMOPIITHS.
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JIns MalmnMH C BEPTUKAIBHOM XOJIOOHOW WIIA TOpSYEd Kamepoll NpecCcOBaHUS
BEJIMYMHA V), BKIIIOYAET B c€0s TUIIbL 00beM KaHAJIOB JTUTHUKOBON CUCTEMBI.

O06beM V,mapoB H Ta30B, BBIACHSIOMIUXCS TMPU 3aMOIHEHUHU TMpecc-(HOopMbl
pacIuIaBoM OT Pa3JIOKEHUsI cMa304yHOro Marepuana B.H. 3eneHoB npemioxkuit onpenensaTh
10 3aBUCUMOCTH:

Vi =k ZEh,
rae k- k03 OUIMEHT, YUYUTHIBAIONINI CTENEHb Pa3I0KEeHUsI CMAa30YHOI0 MaTepuania J10

ra3000pa3HOTO COCTOSIHUS 3a BpeMsi 3amojiHeHus npecc-popmbl (A=0 - cMa304HbIf

MaTtepuall He IMOJBEpPrcs pas3iokKeHuto B mpecc-popme, k=1 - mpu MNOIHOM

Pa3lIoKEHUU CMa30YHOr0 MaTepurala Ha ra3000pa3Hble MPOAYKTHI);

Z - Ta30TBOpHAs CIIOCOOHOCTh CMAa304YHOI0 MaTepuaa;

F,, - IJIo1aabr NoBepXHOCTH padboueit monoctu [1D;

- TOJIIMHA CJIOS CMA304YHOT0 Marepuaja Ha MOBEPXHOCTU paboueil moyiocTu

cm?

hey
[1D;
p., - INIOTHOCTh CMa304YHOI'0 MaTepHaia.

Jlnst ymenbieHust oobema VI rasoo6pasHbix MPOJIYKTOB PA3JI0KEHUS HUCIOIB3YIOT
BBICOKOA()(PEKTUBHBIE CMAa30YHbIC MAaTepUalIbl, 00JIa/Iat0IIUe BHICOKONH TEPMOCTOMKOCTHIO

(3Hauenue k ONM3KO K HYJI0), HU3KOW Ta30TBOPHOM Z UM BBICOKOM CMa3bIBaIOIIEH

CIIOCOOHOCTBIO. IlocnegHee MO3BOISACT CHU3UTH pacxoa Marcpurajia, €ro TOJIUHY hCM Ha

paboyeil TMOBEPXHOCTH, IOBHICUTH KAdeCTBO OTIMBOK ¥ YMEHBIIUTH BBIOPOCHI B
OKPYXAIOIIYIO CPENy.

Yyumwieasn npaxmuueckue oannvie, MON*CHO cOeramMb 8b1800 O MOM, YMO NOJYUUMb
OMIUBKY C HU3KOU NOPUCTNOCTBIO, MOJLKO NYyMeM YOaleHUsl 2a3000PA3HbIX NPOOYKMO8 U3
npecc-ghopmul, 3a0aua secbma cnodxcHasn. [loosmomy na npaxmuxe ymeHvueHue odbvema
nop uwawe O00Cmueaom nymem HNOBbIULEHUS OAGNIeHUs Npecco8anus. Dmo XOopoulo
ULTIOCMPUpPYemcs. meHOeHyuell pa3eumus Mauur 1umss noo oasienuem. Eciu 6 nauane
passumus npoyecca oHu Mo2iu obecneuusams 0asieHue npeccosanus 8 neckoivko Mlla,
3amem 6 oecamxu Mlla, mo 6 Hacmoswee épems dasieHue npeccosanus docmueaem 500
Mlla. Dma menoenyus npueooum K CO30AHUIO BeCbMA MOWHBIX, MEMALI0eMKUX U
IHEP2OeMKUX MAULUH.

OcHOBHas TNpHUYMHA, BBI3BIBAIONMIAS HEOOXOJMMOCTh  BBICOKHX  JIaBIICHHI
IIPECCOBAHMS, ABJISICTCS HEAOCTATOYHAS BEHTHIISAIHS TIPecC-(OPMBI.

s ymenvuienus 2azo80tl u 8030YWHOU ROPUCIOCIIU 8 OMIUBKAX NOO O0asleHUeM,
UCNONIL3YIOM PA3IUYHbBLE MEMOObL!

- nNoBvlULeHHOe 0ABeHUe NPeCcCO8aAHUS,

- CO30aHUe PAYUOHANILHBIX KOHCMPYKYULL TUMHUKOBOU U 8eHMUIAYUOHHOU CUCMeEM
npecc-ghopmui,

- 8b1O0P ONMUMANBHBIX PEHCUMOB TUMDbSL - CKOPOCMU NPECCOB8AHUS, MeMNepamypbl
pacniasa u npecc-@popmoul, 0asieHUs NPecco8anusl,

Hapsoy ¢ smumu memoodamu, pazpabomansl u UCHOAL3YVIOMCS 8 NPOU3BOOCMBEHHBIX
VCI08USAX Cneyuaibhble CHOCcoObl TUumbs o0 0asieHuemM, HanpasieHHvle Ha YMeHbUleHUe
230801 U 8030YWHOU NOPUCMOCMU 8 OMJIUBKAX.
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CronenpajibHble CIOCOOBI JMThS MO JaBJE€HUEM, HANIPABJEHHbIEe HA CHM)KEHHE
ra3oBoii 1 BO3AYIIHOM NOPHCTOCTH B OTJIHBKAX.

Ilpoussoocmeennas peanuzayus 3Mux CREYUAIbHLIX CHOCOD08 CONpsNCeHd C
OONOJIHUMENILHLIMU  3AMPAMAMU,  YCILONCHEHUEM KOHCMPYKYull npecc-ghopm, MAauuH
JUMbst N0 oasieHueM. Taxue 3ampamvl MONCHO CHUMAMb ONPABOAHHBIMU MOALKO NPU
HeobXo0uMOoCmu  U320MOBAeHUs. OMIUBOK NOO OdaséleHueM, K Kaiecmey KOmopbvlx
npeovABIAIOMCs 0CcoOble MpeboBaAHUAL.

K uucny cnemuanpHBIX CHOCOOOB IJUTHS 107 NaBIICHWEM, HaIpaBJICHHBIX Ha
YMEHBIIICHUE Ta30BOM TIOPUCTOCTH B OTJIMBKAX, OTHOCST JIUThE C HCIIOIH30BAHUEM
BaKyyMHUpPOBaHUs Ipecc-GOpMbI M KaMepbl IPECCOBAaHHS, JUTHE C PETyIHPOBAHHEM
COCTaBa ra3oB B MOJOCTH MPECC-(HOPMEI.

Jlutbe moa JaBJIeHMEM C HMCHOJb30BaHHEM BaKyyMa. J[Isd ocyIiecTBICHUS
JAHHOTO BHJIA JINTBhS HMCIOJB3YIOT Pa3HBIC CIIOCOOBI BaKyyMHPOBAHHUS IIOJIOCTH IIPECC-
(hOopMBI B KaMepbI IIPECCOBAHMS, KOTOPHIE Pa3IMYalOTCS 0 CICAYIOIIHM OCOOCHHOCTSIM:

- II0 MECTYy yJIaJlcHHs BO3JyXa M ra3oB (HEIOCPEIACTBEHHO U3 Ipecc-(hOpMbI, W3
KOXKyXa MJIH KaMephl, B KOTOPYIO 3aKII0UCHA mpecc-GpopMa H T.11.);

- IO MOMEHTY Hauajla BAKYyMHUPOBaHUs Mpecc-PopMBI 1 KaMephl PECCOBAHUS;

- IO KOHCTPYKTUBHOMY UCITOJTHEHHUIO CHCTEM BaKyyMHUPOBaHHS.

! 2 3 4 5

]
7
.

i6 =
9

- a7

. ‘ // Prpleripr -, p———— I _
151 Y
312 N
Puc. 4 YcranoBka Jisl IUThs IO/ IaBJICHUEM C BAKYYMUPOBAHUEM MPeCcC-POPMBbI:
1,7 — COOTBETCTBEHHO IOABMI)KHAS M HEIMOABWKHAS IUIMTHI MAIMHBI, 2, 6 — TO XK€,

BAKYYMHOW KaMepsbl; 3, 4 — COOTBETCTBEHHO IMOJBHXHASA W HEMOJBUKHAS YaCTH KOXKYXa;
5 — tpybomnpoBoja; 8§ — kKamepa npeccoBaHus; 9 — noBopoTHas MmydTa; /() — cMeHHas
BTynKa; /I, I2 — COOTBETCTBEHHO HEMOJIBI)KHAS W MOJBIXKHas MOaypopmbl; /3 —
ynopsl; /4, 15 — nnuTel TONIKaTeneu; /6 — yrioTHEHUs

Ha MmammHe ¢ XO0M0AHOM TOpPU30HTAJIBHOM KaMepOWl MPECCOBAHUS YCTAHOBJIIECHO
YCTPOMCTBO ISl CO3/aHHs BakyymMa B mpecc-(hopMme, KOTOpOoe MNpEeACTaBIseT Cco0oil
KaMepy, COCTOAIIYIO U3 IUIATHI 2, YKPEIUICHHOM HAa NMOABHMXKHOW IUIWTE [/ MaIlWHBI, JBYX
yacTeu Koxkyxa 3 u 4, a TakKe HEMOJABUKHOM IUTATHI 6, PACOJIOKEHHON HA HEMOABUKHOU

63



muTe 7 MamuHbl. BHYTpH KOXyxa HaxoauTcs mpecc-popma, cocTosias U3
HEMOABWXKHOU [/ u moaBwxHOU [2 monmydopm, mnut /4 u 15 Tonkartenei. Kamepa
npeccoBanusi 8§ KaHaioM (MOKa3aH IITPUXOBOM JIMHUEW) COENUHSIETCS C CHUCTEMOM
BakyymupoBaHusi. [lpum 3akpeiTum npecc-hopmbl  yroTHeHuss [6 u  ynopel 13
o0ecrneunBalOT TePMETUYHOCTh BaKyyMHOUM Kamepsl. [lociie 3anuBKu paciijiaBa B KaMepy
MPECCOBAaHMS 3IMBHOE OKHO KaMephl 3aKPBHIBAIOT MOBOPOTHOM My(TON 9, mociie 4ero
Kamepa ¢ MOMOIUIBIO 3JIEKTPOMArHUTHOTO 30JIOTHHUKA COEUHSETCS Yyepe3 TpyoonpoBoj 5 ¢
BAKyyMHBIM PECHBEpPOM WM BO3JYyIIHbIM HacocoM. B kamepe co3maercs TpeOyemoe
pa3pekeHre BO3AyXa, M MPOAYKTHI PaA3JIOKEHHUs CMa304HOTO maTepuaia npecc-Gpopmbl
YAQISIOTCA W3 €€ TMOJOCTH YEPE3 BEHTWIIALMOHHBIE KaHAIbl; OJHOBPEMEHHO HWIIH C
HEKOTOPOIl 3aJIepKKOU MPOUCXOIUT 3aMPECCOBKA paciiaBa B mpecc-popmy.

Oounaxo npu aumve noO 0asleHuem ¢ UCNONb30GAHUEM 8AKYYMA MO2YM CO30aAmMbC sl
VCN0B8UA, NpU KOMOPBIX 2a3bl, PACMEOPEHHbIe 6 pacniage, Npu HNOHUICEHUU €20
memnepamypsl U y8eaudyeHuyu pasHoCmu NApYUAIbHbIX OA6NeHUll 2a3d 6 pAacniaee U 8
npecc-¢hopme Haunym ewvioenamscsi u3z pacmeopa. Ilpu smom 2azoeas nopucmocmo
OMIUBOK VEENUUUBAECTNCA.

Crenenp pa3pexkeHusi, MpU KOTOPOU AOCTUTaeTcsi TpeOyeMoe KauyeCTBO OTJIUBOK,
3aBUCUT OT XMMHYECKOrO COCTaBa pacIljiaBa, KOJHMYECTBA M COCTAaBA PACTBOPEHHBIX B
pacIuiaBe ra3oB, KOH(UTrypaluu OTIMBKH, BIUSIONICH HA CKOPOCTh €€ OXJIaXKICHUS.

Kpome moeo, npu bonvuwiux cmeneusax paspesicenuss CHUNICAEMCs memMnepamypa
ucnapenusi HeKoOmopuvlx memannos (Zn, Mg), xomopwvie Mmo2ym 6x00umsv 6 cocmas
3a1U6aeM020 pACNIaAea UlU A6AAMbCA €20 0cHo8ou. IlIpoyeccvl ucnapenus maxux
COCMABNANWUX MAaKdHCce MO2SYm npueecmu K NOAGNEHUI0 NOPUCTNOCU U PAKOBUH 8
omauskax. Iloosmomy, nanpumep, 0151 HEOOALUUX MOHKOCMEHHbIX OMAUBOK U3 YUHKOBDIX,
AOMUHUEBLIX U MACHUEBBIX CHIAB08 CO30AeNCsl paspedicenue 8 npecc-popme 8 npeoenax
25 .50 klla.

Jlutbe moA JAaBjieHHMEM C peryJHpoOBaHHeM cocTraBa rasob. lIpakruueckoe
MPUMEHEHHUE TMOJYyYHJIM MPOUECCHl JIUThS C 3aMEIIeHUEM BO3JyXa M Ta3000pa3HbIX
MPOAYKTOB PA3JIOKEHUSI CMa30YHOTO MaTepuasa KUCIOpOoaoM (KUCIOPOIHBIN mpolecc), a
TAKkKe
ra3amMuy ¢ HU3KOM MOJICKYJISIPHOM MacCOM, HallpuMeEpP TEITUEM.

Kucaopoanwiii mpouecc. Ilepen 3anuBkod pacmiiaBa MOJOCTH mpecc-PopMbl U
KaMepbl IPECCOBAHUS MPOAYBAKOTCS KACIOPOAOM J0 MOJHOIO BBITECHEHUS Bo3ayxa. [Ipu
3aNOJIHEHUH
npecc-(hopMbl pacIiaBOM KUCIOPOJl BCTYMAET B PEAKIHMI0 OKHUCICHHS C KOMIIOHEHTAMU
pacraBa. Peaknusi OKMCIIEHHUS paciiaBa MPOTEKAET C BBICOKOM CKOPOCTHIO, Onarojaps
yeMmy 0oJibllIas 4acTh KUCIOpoAa B 00beMe paboyell MOoJ0CTH pacXxoayeTcs Ha OKHCIICHHE,
a He Ha 00pa30BaHUE B HEM MOP:
4A1 + 302 =2A1203.

O6pasyromecss yactuilbl okcujga Al203 HaxoAsTcss B MEJIKOIUCIEPCHOM
COCTOSIHMU, U UX yJlaeTcsl OOHApY>KUTh TOJIBKO MpHU yBenuueHuu Ooisiee yem B 40 ThicsSY
pas3, UCIMOJb3Ys ANEKTPOHHBINM MUKPOCKOIL.

Teopemuyecku cooepoicanue OKCUOO8 6 OMIAUEKe, NONYYEHHOU KUCTOPOOHLIM
npoyeccom, moxcem 6 4,5 paza npegvluiamsv uUx KOAUYECEO 6 OMIUBKAX, NOAYUEHHbLX
00bIUHBIM TUMbEM NOO O0ABNEHUEeM, OOHAKO MeXAHUYecKue CEOUcCmea Memania u
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obpabamvieaeMocms OMAUBOK Npu 3mMom He yxyowaiomcs. Bwmecme ¢ mem
2a3ocoo0epaicanie OMIUBOK U HOPUCTNOCHIb 8 HUX 3HAYUMENbHO YMEeHbULAOMCAL.

IIpeumyiecTBa KHCJIOPOIHOTO MpoIecca:

- CHIDKEHHUE B OTJIMBKAX OOIIETO Ta30COePKaHUsI ¥ TIOPUCTOCTH;

- TPOM3BOJUTEIFHOCTh TMPOIECCa JIUThS MPAKTUYCCKH HE CHUXKAETCSA, GOpMy HE
HY)KHO 3aKJTI0YaTh B KOXKYX, UYTO TIO3BOJIIET MCIOIB30BaTh JTOCTATOYHO CIOXKHBIC TPECC-
(hOPMBI C TOTIOTHUTEILHBIMU MEXaHU3MaMH I M3BJICUCHUS CTCP)KHEH H T.]I.

HenocraTtku KHCJIOPOIHOIO nmpoiiecca:

- TpU TPOBEACHWW KHCIOPOJHOTO TMPOIECCa MCKIIOUEHO HCIOIb30BaHUE
CMa309YHBIX MAaTEPHAJIOB, BBIICISIONUX TPH PA3JIOKEHUU TMPOMYKTHI, CIIOCOOHBIE
B3aMMOJICUCTBOBATh C KHCIOpogoM. (Cma30odHble Marepuanbl mpecc-GOpMBbl s
KHCIIOPOIHOTO TIPOIIecca MOJDKHBI OBITh HETa30TBOPHBIMH, MHAYE M3-32 B3aUMOJICHCTBUS
KHCIIOpOa ¢ MPOYKTaMU PA3I0KEHUS CMa309HOTO MaTeprajia B MOJOCTH (POPMBI MOTYT
oOpaszoBatbcs Ta3zel CO, CO2, SO2, H20 wu papyrue ra3pl U Mapbl, YTO CHU3UT
3¢ dekTUBHOCTD mpouecca!l Imo oepanuuusaem npumeHeHue KUCI0POOHO20 Cnocoba 0
OMIUBOK, CIOJNCHBIX «NO CbeMmyy, m.e. OMJIUBOK C OOIbUUM HYUCTIOM CMEpPIHCHE,
BLINOIHAIOWUX 2]1YOOKUE NOJOCIU, OMBEPCMUSL OOLULOL NPOMSIHCEHHOCMU U M.O.;

- TIOBBINIICHHUE TTOXAPOOTIACHOCTH B TIEXE.

TexH0J0rn4ecKne pexMMbl JUThS IO JABJEeHHEM.

BaxuenmmmMu napamerpamMmu TeXHOJI0rH4eckoro npouecca JII/I aBnsrorcs:
- IPOJIOJKUTENILHOCTD 3aIMIOJTHEHUS Mpecc-(pOPMbI PACILIaBOM;

- CKOpPOCTb BITyCKa paciuiaBa B npecc-hopmy;

- pa3Mepshl U pacCIiOI0KEHUE BEHTUIISLIMOHHBIX KAHAJIOB;

- KOJIMYECTBO U CBOMCTBA CMa304HOI'0 Marepuaia npecc-(popmsl;

- TeMIlepaTypa paciiaBa v npecc-popMal.

IIpon0KUTENBLHOCTh 3aM0JHEHNS Npecc-(popMBbl 3aBUCUT OT TOJIIWHBI CTCHKH
OTJIMBKM W MapKu ciuiaBa. Eciau, 8 yclo8usx UHMEHCUBHO20 MeNni000MeHa MeHcoy
PAcniagom u npecc-gpopmotl, epems medeHus Nepevlx NOpYuli pacniasa 6 ee pabouell
norocmu Oyoem Oonbuie ONMUMATLHO20, MO 8 dMOM Clyyde, 8eposmHO 00pa308aHue
HeCIumuH U Hecnaes.

CkopocTh _BHYCKA paciuiaBa B _mpecc-GpopMy, omnpeaessieT XapakTep ero
JBUKEHUS (CIUIOIIHOW CHOKOWHBIM WM C BBICOKOM TypOYJIEHTHOCTBHIO, TUCIEPCHBIN),
OKa3bIBa€T BIUSHUE HE TOJHKO Ha KAa4€CTBO OTJIMBKH, HO W Ha JIOJTOBEYHOCTh IPECC-
(dbopmbl. CIHIIKOM BBICOKAs CKOPOCTh BIYCKa paciiaBa MOBBIIMIAET BEPOSITHOCTh CMBIBA
CMa304YHOr0 Marepuaja ¢ pabouux MOBEPXHOCTEH mpecc-(popMbl, OKa3bIBA€T IPO3UOHHOE
BO3JICHCTBUS HA €€ CTEHKH, YTO NMPUBOAUT K MPUBAPUBAHUIO OTIMBKU K mpecc-hopMme.
[Ipu mocnenyromeM H3BJICUEHUU OTIUBKU 3TO MOXKET MHPHUBOAUTH K IMOJOMKE Ipecc-
(dhopmbl, KOpOOIEHUIO, 00Pa30BAHUIO TPEIIMH HA OTIUBKE WM €€ Pa3pyILICHHUIO.

PaboTa npu HU3KUX CKOPOCTSX BITyCKa, KaK MPaBHIIO, HE 00ECIEUUBAET BHICOKOTO
KauecTBa MOBEPXHOCTHU OTJIUBOK.

J171st BceX TUIMOB CIJIABOB, UCIOJIB3YEMBIX MPU JUTHE MO/ JABICHUEM, ONTUMAJIbHAS
CKOPOCTh BITycka yaiie Bcero cocrapisieT 10...50 M/c (MeHbIIME 3HAUEHUSI — CKOPOCTH,
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HCIIOJIb3YCMBIC IIPU M3TOTOBJICHUU OTJIMBOK M3 cTajei u MCOHBIX CIIJIaBOB, a 0oapIINE —
U3 ITMHKOBBIX 1 CBUHIIOBO-0OJOBJIHHCTBIX CHJ'IaBOB).

Temneparypa npecc-¢popMbl_1nepea 3aJMBKON Ha3HAYaeTCA C y4€TOM COCTaBa
3aJIMBA€MOr0 CIUIaBa, KOH(PUTypaluu OTJIMBKH, TOJIIMHBI €€ CTEHKH, a TakKe APYrux
(hakTopoB.

[Ipu nuThe mnoOA nAaBieHUEM TemImepaTypa mpecc-GOpMbl, B 3aBUCUMOCTH OT
3aJIMBAEMOTO CIUIaBa COCTABIISAET:

- JUIST TMHKOBBIX cruiaBoB 120... 160°C;

- i amoMuHNEBEIX 180...250°C;

- it MaraueBbIX 200...240°C;

- i natynu 280...320°C;

- s ctaiau 200...280°C.

JIist yMEHBIIEHHON TOJIIMHBI CTEHKU OTJMBKU U YCI0XKHEHHON €€ KOH(pUTypaluu
TeMmIeparypy mnpecc-GopMbl Ha3HayalT OJMKE K BEPXHEMY INIpeaenay YKa3aHHBIX
HMHTEPBAJIOB, a IS 00J€e MAaCCUBHBIX OTIIMBOK — Oyrbke K HkHeMy. COoOII0/IeHHE 3TOTO
MIPUHITUIIA TTO3BOJISIET MIPH M3TOTOBJICHUU TOHKOCTEHHBIX OTJIMBOK YJIYUIIUTh 3alIOJTHEHUE
dbopMBI paciuiaBoM, a Jjig 00jiee MAaCCHUBHBIX — IOBBICUTH CKOPOCTH 3aTBEPACBAHUSA U
YMEHBIITUTh KOJUYECTBO YCAAOUHBIX J1€()EKTOB.

Jlna  pecynuposanus — memnepamypHo2o — pedcuma  pabomvl  npecc-gopmoi,
VAPABIeHUs NPOYeCCoM 3ameepOesanuss U OXAAHCOEHUS. OMAUBKU 8 KOHCMPYKYUSAX NpecC-
Gdopm npedycmampugarom cucmemvl OXAAHCOEHUS UL MENnai080l U0IAYUU OMOETbHbIX
971eMeHmo8 npecc-ghopmul.

TemneparTypa 3aJMBKM pPacnjaBa 3aBHCUT OT:
- XUMHUYECKOTO COCTaBa CIjiaBa,

- KOH(UTYpALIHU U Pa3MEPOB OTIUBKHU;

- BEIOPaHHOT'O peXKMUMa 3aIl0JTHEHUS Mpecc-(HOPMEI.

3anuBka [ID mneperpersiM pacijiaBOM MOXKET HUMETh CIEAYIOIINE HeraTUBHbIE
MOCJIeACTBHS:

- o0uree yBenuyeHue 00bema ycaJ0uHbIX MOp B OTIUBKE;

- MPOHUKHOBEHUE pacillaBa B BEHTWISIMOHHBbIE KaHanbl [1D, ux 3akymnopka, Kak
CIEICTBUE - YBEINUYECHHUE B OTJIMBKAX ra30BOM MOPHUCTOCTH, & B HEKOTOPBIX CIydasx — K
He3anoJIHeHUe GOpPMBI;

- CHIDKEHHME TeMmna padoThl MAlIUH (IJUTEIbHOCTh 3aTBEPACBAHUS U OXJIAXKICHUS
OTJIUBKH BO3PACTAET);

- BO3pacTaHue TEIUIOBOM HArpy3KH Ha mpecc-(hopMy U CHIXKEHUE €€ CTOUKOCTH;

- YBEJIMUYEHHE OMACHOCTH “NIpUBapUBAHUS’ OTIUBKHU K Ipecc-(hopMe, YTO MOBBIIIACT
BEPOSITHOCTD MOJOMKH OTIUBKHU WU TIpecc-(HOPMbI MPU BHITAIKUBAHUY OTJIUBKH.

Omo o00vsACHAem cmpemieHue TUMeUuKos8 3aIu8ams pPAcnias HpU B603MONHCHO
Oosiee HU3KOU memnepamype:

- 7 IBETHBIX CIUIABOB TEMIIEpaTypa 3aJIMBKU paciljiaBa B KaMepy MpPeCcCOBAHUS
00b1yHO Ha 10...30° BeIIIE TeMnepaTypbl JukBuayca. C ygeauueHuem pasmepos omiusKu
U YMeHbUleHUeM MOJUWUHbl ee CMEHKU MeMnepamypy 3aIUueKu NPUHUMAOm Oaudxice K
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gepxHeMy npeoeny, a 01 MACCUBHBIX OMIUBOK NPOCMOU KOHpueypayuu oOaudce K
HUJICHEMY .

- JUIS MacCHBHBIX OTJIMBOK, a TaK)K€ OTJIMBOK C IOBBIMICHHBIMH TPEOOBAHUSMH I10
IJIOTHOCTH YacTO TEeMIEpaTypy pacijlaBa TNPUHUMAIOT B WHTEPBANE JIMKBUIYC —
CONMUIYyC, T. €. TMPOU3BOMAT 3aJMBKy pacIulaBa B TBEPIO-)KUIKOM COCTOSHUH. Mo
no3eossem obecneuums NOC1e008ameNbHOe BblMECHEeHUe B8030yXd U 2a308 U3 Npecc-
Gopmul u ymeHvuUMb 00beM YcadouHvlx nop 6 omauske. OOHOBPEMEHHO YMEHbUAEMCS
Menyiosas Hacpy3Ka Ha npecc-popmy, NOBbIUAEMCs ee CHMOUKOCMb, YMeHbUAem s
NPOOOIHNCUMENTbHOCIb OXAANCOEHUS. OMIUBKU, ONACHOCMb ee ‘“‘npueapusanus’” K npecc-
Gopme, so3pacmaem HAOEHCHOCb PAOOMbL MAUUHDL.

[IpeuMyIiecTBa JIUTHS CIIABOB B TBEPAO-KUIKOM COCTOSTHHUU:

- YMEHBIIIEHUE TTIOPUCTOCTH OTIUBOK;

- MIOBBIIICHHE TEPMETHYHOCTH OTJINBOK;

- MIOBBIIICHHE MEXAaHUYCCKUX CBOMCTB.

Tsepoo-acuokumu  cniagamu Gopmvl  3aNOAHAIOM  MOAbKO HA  MAWUHAX —C
XOJOOHBIMU KAMEPAMU NPEeCCO8AHUS, MAK KAK HA MAWUHAX C OPAYUMU KAMepamu maxkue
PENCUMBL OCYULeCBUMb HEBO3MOIICHO U3-3a NepemMep3aHus pacniaéa 6 MyHOUWMmYyKe U
HEBO3MONCHOCMU €20 CAMONPOU3BOIbHO20 NePeMmeKanusl U3 muejisi 8 Kamepy npecco8anusl.

JdaBjeHue NpeccOBaHUSA 3aBUCHUT OT:

- TOJILIUHBI CTEHKU OTJINBKHU;

- pa3MepoB U KOH(DUTYpaluu OTINBKHY;

- XHMUYECKOTO COCTaBa CIJIaBa.

JIns yMEHBLIEHU YCaJOYHON NOPUCTOCTH BAKHO OCYIIECTBJIEHUE MOAIPECCOBKH B
KOHEUHBI MOMEHT 3allOoJHEHUs mpecc-GOpMbl, Il YEro HCHOIb3YIOT MEXaHU3MBbI
MPECCOBAaHMS C MYJbTUIUIMKAIIMEH (yCUJIeHUEM) JaBlE€HUsS Ha paciuiaB B Kamepe
MPECCOBAHUS MAILIUHBI.

1 BapumanT (puc.5, a): [naBjeHUE TMPECCOBAHUS yBEIUUYMBaeTcs Osaroaaps
JOTOJIHUTENBHOMY TUAPOUWIHHAPY J. IIITOK 4 B MOMEHT OKOHYAHUS 3aMIOJTHEHHUS MpPeECC-
(GopMBbI BBIJIBUTAETCS B TOPIIHEBYIO IOJOCTh OCHOBHOTO LMJIMHIpa 3 MexXaHu3Ma
MPECCOBaHMS HAa HEKOTOPYIO BEJIMUMHY [ U YBEJIMYMBAET AABJICHUE p padouell KUJIKOCTU
Ha MOPUIEHb OCHOBHOTO LWJIMHPA U YCUJIUE MEPENABAEMOE IITOKOM C MPECC-TIOPIIHEM 2
Ha paciuiaB B KaMmepe mnpeccoBaHuss [. B pesyimbraTe 3TOro OCYIIECTBISAETCS
ITOAIIPECCOBKA.
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Puc. 5 - Cxembl MEXaHM3MOB NPECCOBAHUS MAIWH JINThSl O] JABJICHUEM: a — C
MYJIBTUIUTUKATOPOM; O - ¢ JBOWHBIM IUTyHXKepoMm; | - Kamepa mpeccoBaHUs; 2 - IITOK
OCHOBHOT'O THJIPOLMJIMHAPA C MPECC-MOPIIHEM; 3 - OCHOBHOM THAPOUWIUHAD; 4 - IITOK
MYJBTHIUIMKATOPA; 5 - MYJIBTUILUIMKATOP; 6 - NOMOJHUTEIbHBIA IIYHXEP; 7 - OCHOBHOM
TUTYHXKEp; 8 - 3aTBEPACBIINN METAJLI.

2 BapuaHT (puc.5, 0): NPUMEHSIOT IBOWMHON Mpeccyronuil nopiieHs. JJo MoMeHTa
o0Opa30BaHUs KOPOYKHU 3aTBEPACBINETO MeTaIa § Ha CTEHKaX KaMephl mpeccoBanus / o0a
TUTYHXKepa 6 U 7 TIepeMenIaroTcs BMECTE, a 3aTeM MOCJIe OCTAHOBKHA OCHOBHOTO ILTYH)Xepa
7 TIPOJOJDKACT JBFMOKCHHUE JIONMOJIHUTEIBHBIA IUIYHXKEpP 6 H JaBJICHHE Ha paciulaB
YBEIINYUBACTCSI.

IIpeumyiecTBa NOANPeCCOBKM:

- YMEHBIIICHUE TIOP B OTIIUBKE,

- MMOBBIIICHUIO TIOTHOCTH H T€PMETHUYHOCTH OTIHBKH.

Oonaxo ee Oelicmsue 3¢hphekmueHo moavko 8 ciydae, eciu 8pemsi HApaACMaHusl
oasnenusi (MyJIbmunIuKayus) MeHbuie 8peMeHU 3ameepoesanuss pacniasa 8 numamele.
Iloomomy cospemenHble KOHCMPYKYUU MAWUH OA UMb NOO OaBleHUeM UMeom
MexXaHu3mMvl NOONPECCOBKU C 8bICOKUM ObICMPOOCUCMEUEM. 8peMsl HapaACManus OaeleHUs]
8 MAaKUX MexaHusMax cocmasisiem mvlCsaunble 00U CEeKYHObl 0e3 BG03HUKHOBEHUs.
3HAYUMENIbHO20 2UOPOoYoapa.

CMa3piBaHuMeE.

Cwmasounble Marepuanbl, KOTOpble Hcnoib3yroTca npu JIIIJ[ mo HazHaueHUro
NETSATCS Ha TPYIIIbI:

—MaTepHuabl ISl CMa3bIBaHUS pab0UYnX MTOBEPXHOCTEH Mpecc-(pOopPMBI;

- MaTepUaJIbl I CMa3bIBAHUS MPECC-MOPIIHI U KaMepbl TPECCOBAHUS.

- BCIOMOTaTeJIbHBIE CMa30YHbIE MATEPHUAITBI.

Ha3znavenue cmasku npu JIIIJL:

- 3amuTa pabounx noBepxHocteu [1MO 0T XUMUUECKOTO, MEXaHUUYECKOT0, TEIIJIOBOTO
BO3JECUCTBUS CTPYH PACILIABA;

- IPeAOTBPALCHHE “NIPpUBAPUBAHUS OTJIMBKU K [1D;

- CHIDKEHUE YCUJIUS U3BJICUEHUS U3 OTJIMBKHU CTEP>KHEN U BCTABOK BO M30E€KaHUE UX
MOJIOMKH U AiepopMaliuu OTIUBOK MPH UX U3BICYECHUH U3 TIPecC-HOopM.
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Tpe6oBaHus K CMa304YHBIM MaTepPHATIAM:

- BBICOKME CMa3bIBAIONIME W TMPOTHUBO33JUPHBIE CBOMCTBAMHU MpPH TeMIIepaTypax
B3aUMOACUCTBUSA OTIUBKHU U [1D;

- MUHUMAaJIbHasi Ta30TBOPHOCTH MPHU PA3JIOKEHUH MO IEUCTBUEM BBICOKUX TEMIIEpa
TyDp;

- HE JIOJDKHBI OKa3bIBAaTh BPEJIHOE BIMSHUE HA CBOMCTBA OTIMBOK (F€PMETUYHOCTD,
ra3ocojiep>kaHue, KOppo3uOHHasi CTOMKOCTb);

- HE IOJIKHBI BO3/IEHCTBOBATh HA MMOBEPXHOCTH Mpecc-(hOpMbI U OTIIUBKH;

- HETOKCUYHOCTB;

- HE IOJKHBI COJIepkKaTh Je(PUITUTHBIX MaTEPHUAJIOB;

- IOJOKHBI COXPAHATh CBOU CBOMCTBA MPU XPaHEHUU;

- MIOKapOo- U B3PBIBOOE30MACHOCTD;

- BO3MO>XHOCTb HAHECECHUSI HA MOBEPXHOCTH 11D aBTOMaTHUYECKUMHU YCTPONCTBAMM.

Yamie Bcero B IMPOU3BOJACTBE I aBTOMAaTU3UPOBAHHOTO HAHECEHHS UCIIOIb3YIOT
CMa304YHbIE MaTepHUaibl HA OCHOBE MUHEPAIbHBIX Macesl B BUJI€ AMYJbCUU Maciia B BOJIE C
no0aBKaMu TBEPJIbIX HAMOJHUTENEH CO CJIOXKHOW MOJICKYJISIPHOM CTPYKTypoll U
Pa3IMYHBIX XUMUYECKUA aKTUBHBIX TPUCATIOK.

JIist OTIIMBOK W3 aQTIOMUHUEBBIX CIUIABOB HCIOJIB3YIOT BOJAOIMYJIbCHOHHbBIC
cMazouHble Marepuanbl TUnoB «I'paputon-O» u «llpeccon-O». Omu mamepuans
obnaoarom  Y008IemeoOpPUMENbHbIM — CMA3bIBAOWUM — Oelicmeuem,  CnocooOCcmeyom
NOGbLIUEHUTO npoU3800UMENbHOCU npoyecca, 0cobeHHo npu 8blCOKOU
mennonazpydcenHocmu npecc-gpopm. Oouaxo, credyem yuumsiéams, 4mo UHMEHCUBHOE
oxnaxcoenue paboyux NOBePXHOCMel SMUMU MAMEPUATAMU OKA3bIBAEN OMPUYANETIbHOE
Oeticmaue Ha CMOUKOCIb Npecc-hopM.

Bonee BbICOKMM CMa3bIBAIOIINM ACHCTBUEM 00J1a/1al0T CMa304YHbIE MaTEPHAIIbI THUIIA
«JI1», nmeromye B CBOEM COCTaBE:

- MacJIsIHYI0 OCHOBY (Hampumep, macio MC-20),

- XMMHUYECKHU aKTUBHbIC J0OABKU (TPUXJIOPITUIICH U JIp.),

- KEPOCUHOBYIO (PpaKIKi0, BBIIOJHSIONIYIO POIb pa30aBUTEIIS.

Oounaxo no cpasnenuio ¢ «llpecconamu» u «l pagpumonamuy smom cmMazouHwvll
Mamepuan 6oavule 3a2pAsHAem ammocpepy yexa, e2o KOHOeHcam 8 cucmeme eHMuUIAYUY
yexa noswvluiaem noxdcapoonacHocms npoyecca. Illo smum u Opysum npuvuUHAM
NpUMeHeHue MaKkux Mamepuaios npu OObIYHOM —ABMOMAMUSUPOBAHHOM CHOcobe
CMA3bl8AHUSL NeCC-hOPM COKPAUAEMCA.

Cmaszounvie mamepuanvt «llpeccon», «lpagumony u nodobuvie um no cocmagy
061a0a0m He8blCOKUM NPOMUBO3AOUPHBIM OelUCTNBUEM.

Jlnst mpenoTBpamieHuss oOpa3oBaHUsl 3aJUPOB Ha CIOXKHBIX MO ChEMY YydacTKax
OTJIMBOK W3 QJIIOMUHHUEBBIX CIUIABOB HCIOJB3YIOT MPOTUBO3AJUPHBIE CMa304HBIE
Matepuanbl THUNa «AnoMuHOI MI» Ha MacisgHOW OCHOBE ¢ J00aBKaMu TBEPIOTO
HanoiaHuTens (rpadura, adTlOMUHUEBOrO IMOPOIIKA) M pa3IMYHbIX Npucanok. Ha Takue
YYaCTKHU Ipecc-(popM MPOTUBO3aAUPHBIN MaTEpHa Yallle BCETO HAHOCUTCSI BPYUHYIO.

[Ipu nuThe MarHUEBBIX CIJIABOB MCMOJIB3YIOT CMA30YHbIE MaTE€pUaJIbl HA MACISIHOU
OCHOBE, HalpuMep, COCTOSIINE U3 TpaHCHPOPMATOPHOTO Macia, KepocuHa (pa30aBUTEND),
rpaduTa, a Tak’kKe BOJOPACTBOPUMBIE COJIEBBIE CMAa30YHbIE MATEPUAIBI.

JIist OTIIMBOK W3 MEOHBIX CIUIaBOB MpUMEHSIOT «['padurtons», «lIlpecconsr»y u
oA0OHbBIE UM MaTEPHUAabI.
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[Ipy W3roTOBIEHUM CTAJIBHBIX OTJIMBOK HCIIOJIB3YIOT CMA304YHbIE MaTepualbl Ha
OCHOBE JUCYJb(uaa MOIUOIEHA, HE COAEpKAIINE PACTBOPUTENEH WIH pa30aBUTEINEH.

Ha mammuax ¢ X0101HOM KaMepoi MpeccoBaHUs 00s13aTeIbHO CMa3bIBAETCS Mpecc-
MOPILIEHh U paboyasi MOBEPXHOCTh KaMmepbl MpeccoBaHUs. s 3TOW MeNH UCHOIB3YIOT
KOHCHCTEHTHBIE CMa30YHbIC MaTepHallbl, UMEIOIME B CBOEM COCTABE MACIISIHYI0 OCHOBY,
3aryCcTUTENH, TpauT U Apyrue MaTepualbl, MOBHIIIAIONIME UX CMa3bIBAIOIINE CBOICTRA.

B nocneonee epems, ona ynyuuienusi caHumapHo-2uUeHUYecKux yCciosui mpyoa 8
yexax numssi NOO OasleHuem U NOBbIULeHUsl Kayecmea OMAUBOK, CMANU NPUMEHsmb
NOPOUIKOOOPA3HbIE CMA30UHblE MAMEPUANbl HA OCHO8E MAMEPUAIO8 NOOOOHLIX 80CKY, He
umerowue 8 ceoem cocmase pacmeopumenei. C yenvio UCKIIOUUMb 8blOPOCHl 8PEOHbIX
geujecms 68 ammocgepy yexa UCHOL3VIOMCSA YCMPOUCmea OJisk CMAa3bl8aHusi paboyux
nogepxHocmeti npecc-gopmvl NpU 3aKPLIMOM ee NONONCeHUU, neped UlU 80 BpPeMs
3anpeccoseKu 8 Hee pacniaea.

BcnomorartenbHble cMa304HbIE MaTEpUAbl, YIIPOIIAIOT 00CIyKUBaHUE TTpecc-Popm
1 MPOJJIEBAIOT CPOK MX ASKCIUTyaTanuu. K HMM OTHOCSTCS, HAllpuMep, aHTUIPHUTApPHBIE
CMa304YHbIC MaTEepUAIIbI JJISI KPEMEKHBIX JleTalel mpecc-popm.

IIpoexTupoBanue TexHojgornuyeckoro npouecca JIJ

OueHka TeXHOJOTHYHOCTH OTJIMBKH.

CnuaaBbl 1Ji JUTHhA NOJ AaBJCHUEM.

ObvbluHO MeXHON02-TUMENUUK UMeem 803MONCHOCMb 8b100PA MAPKU CNIABA TULUDL 8
mex cay4asx, Ko2oa 6 mexHu4ecKol OOKyMeHmayuu Ha 0emaib YKa3aH Tutib e20 mun u He
VKazana mapka. B yexax aumwvs noo Oaenenuem uawe ucnorv3yrom He nepsuyHvle, d
8MOpUYHbIE CNIABYL, YMO 00YCI081EHO IKOHOMUUECKUMU COOOPAINCEHUAMU.

Haunyuymmmu TUTeHHBIMU CBOMCTBaMH 00J1a/1at0T CIUIABBI:

- nuHkoBbie [IAM4-1, [IA4M3 T'OCT 25140-82;

- amomuHueBbie AK12, AK9, AK7 I'OCT 1583-73;

- maraueBwie MJI3, MJIS I'OCT 2856-79;

mennsie JIL40Cqa, JIL[16K4 I'OCT 17711-80 u np.

VYkazaHHbI€ CIUIaBbI 00JIa/IaI0T XOPOIIEH KUAKOTEKYUeCThIO, HU3KOW U CTaOMIBHOMN
ycaJKoM, HMMEIOT HEOONbIION HWHTEpBaJ  3aTBEPAEBAHUS W JIOCTATOYHO BBICOKHE
AKCIUTyTallHOHHBIE CBOMCTBA. MIX XUMUYECKN COCTaB U CBOMCTBA Maji0 U3MEHSAIOTCS MIPU
JUIMTETIBHOW BBIJIEPKKE paciuilaBa B pa3gaToyHod mneun. OT NepBUYHBIX CIUIABOB,
Hanpumep, AJI2, AJI9 u AJl4, cnmaBel AK12, AK9 u AK7 B OCHOBHOM OTJIHWYAOTCS
OOJIBIIIUM COJIEpKaHUEM MPUMECEN U MEHbBIIEH TIACTUYHOCTHIO.

OCHOBHBIE KPUTEPUU TEXHOJOTUYHOCTH OTJIMBOK, nojryqaemsix JITT/I:

1) paBHOCTEHHOCTb;

2) paauychl 3aKpYTJICHUS;

3) mIaBHBIE TIEPEXO/IbI;

4) yKJIOHBI (MJIK KOHYCHOCTH);

5) otBepcTHS;

6) apMUpOBaHHUE.

PaBHOCTEeHHOCTD - TpeOOBAaHME 3aKIIIOYAETCS B HA3HAYCHUU OJMHAKOBOM TOJIIUHBI
CTEHOK Ha BCEM MPOTSHKEHUU U B PA3IMUHBIX OCHOBHBIX IIOCKOCTSX (puUC.6).
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D10 TpeboBaHMEe 00O€CHEYMBAET PABHOMEPHOCTh M OJHOBPEMEHHOCTh YCAJIKU H
OTCYTCTBHE yCaJIOYHBIX PAKOBUH, KOTOPHIE OOBIYHO B 3TOM CIIy4ae BBIBOIST B TIPHIIUBBI-
MPUOBUTH WU B TUTHUKOBO-TTUTAIONTYIO cUCTeMY. OJHOBPEMEHHO C PAaBHOCTEHEHHOCTHIO
HEOOXOMMO CTPEMHTBCSI K TOHKOCTEHHOCTH JJII YCTPAHEHUS KPYIMHO3EPHHUCTOU
CTPYKTYpPhl W YyBEIHYCHUS NPOYHOCTH. B TOHKOCTCHHBIX OTIWMBKAx IS CO3JaHUS
HEOOXOUMOM KECTKOCTH IPEeayCMaTPUBAIOT pedpa xKeCcTKOCTH (puc.6).
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Puc. 6. BrnusHue TONIIMHBI CTEHKM Ha KayeCTBO OTJMBKHU: a) HEPABHOCTEHHAs
OTJIUBKA, 0) paBHOCTEHHAs OTJIMBKA.
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Tonmuna pebep xectkoctn BHemHUX d,=(0.8-0.9)d, BryTpennux d,=(0,6-0,7)d,

rjae d - cpeaHss TONIIMHA CTCHKH JICTAIIH.

TommuHa CTEHOK 3aBHCHT OT CIOCO0a JIUThS ILIOIIAJM CIUIONTHON IMOBEPXHOCTH H
CIUTaBa, YTO MPEJCTABICHO B CIETYIOMICH TabmuIe.

Taﬁ.lmua - 3aBHCHMMOCTD TOJINIHUHBI CTCHOK OT Ccrnoco0a JUThS.

Crioco0 IUThs U CIJIaB CpenHsisi TOJIIMHA CTEHKA B MM
npu rroniaay otauBku 10 400 cM’

I1o BEIIIIaBASIEMBIM MOJIEIISIM 1.5..3

Ilox naBieHHEM: IUHKOBBIX CILIABOB 1...2

Ilon maBieHHEeM: aJIIOMHUHUEBBIX U MEIHBIX 1...3

CIIJIaBOB

Ilox naBneHueM: JIaTyHb 1...3.5

B xoxuin 4..5

B 06050ukoBbie hopMBbI 2.3

ITo 2KCC 4...5

Paaunycel 3akpyrieHus Ha3HAYAIOT JUIsl TPEAYNPEKICHUS 00pa30BaHUs yCaJOUHbBIX
TPEIIUH, BOSHUKAIOIIHNX BCJIEJACTBHE HEPABHOMEPHOCTH KpHUCTAJLIU3aIuu (puc.7).

71




Puc.7 - Bnusanue pagnyca conpsKeHUsi CTEHOK Ha Ka4€CTBO OTJIMBOK.

Kpome BHYTpEHHHX CONpATralOT TAaKKE W BHEINIHWE OCTPhIE KPOMKH s
NpeaynpexieHus: 00pa3zoBaHusi TpelmuH B mpecc-hopmax. OcTpble KPOMKH JOMYCKAOT
TOJBKO HA IUIOCKOCTAX pa3beMa. BennumHa pEeKOMEHIYEeMbIX BHYTPEHHHX WM BHEIIHUX
PaguyCcoB COMPSHKEHUST OTIIMBOK 3aBUCHUT OT CIIOCO0A JTUTHS:

Taﬁ.lmua - 3aBHCHMMOCTDb PpaanuyCcoB CKPYIJICHHUS OT croco0a JUThS.

Cnoco0 nuThs BHYTPEHHUU BHEIIHUN painycC
paanyc
B  mecuanpie  000JIOYKOBEIE 5 3
(hopMbI
B xoxuinb 3 2
I1o BEIIIIaBASIEMBIM MOJEIISIM 1 0.5
Ilox naBaeHHEM 0.8 0.3

IlnaBubie mnepexoabl. Ilepexompl OT TOJNCTBIX CEYEHUM K TOHKHM  JUIS
MpeaynpexaIeHusT 00pa30BaHUs TPEIIMH B TPAHUYHBIX 30HAX MPHU OXJAKICHUH OTIUBKU
JTOJDKHBI OBITH BBITIOJTHEHBI TTIOCTENIEHHO (pHUC.8).

s E

c=4 @Y npu §-2

£

Puc. 8 IInaBHbIC nepexoabl OT TOJICTBIX K TOHKHMM CCUCHHAM OTIIMBKHU

BCJ'II/I‘-II/IHy ydacTKa COMpPsKECHUA OIIPEAC/IACT COOTHOCHUEC TOJIIIUH CTCHOK.
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YKJIOHBI (KOHYCHOCTb)

Crenku u pebpa OTIMBKHU, NEPHEHAUKYISPHBIE MIOCKOCTH pazbema, MOJydaeMble
W3BIICKAEMBIMU  CTEPKHSIMU JIOJDKHBI HMMETh JIUTEMHbIE YKIOHBL. Ha BHemHux
noBepxHOCTAX 10...30 muHyT, a Ha BHyTpeHHUX OT 30 MuHyT n0 2°. Ilpu Ha3HauyeHUU
YKJIIOHOB HEOOXOJIUMO CTPEMUTBHCS K TOMY, YTOObI OKOHYATENbHBIM pa3Mep OTIMBKU HE
BBIXOJWJI 34 MPEAENbl MOJS JIOMYCKa W YYHUTBIBATH TO, YTO C YMEHBUICHHEM YKJIOHA
YCIIOKHSIETCS €€ U3BJICUEHUE U3 TIpecC-(HOPMBI.

OTtBepcrus.

Texnuueckue 603MOMNCHOCMU JUMbSA NOO OdGNIeHUeM HNO3801410M NOLYYaAMb 8
OMIUBKAX OMEEPCMUSL C MAKOU BbICOKOU MOYHOCMbIO U HUZKOU ULEPOX08AMOCHbIO, YO
80 MHO2UX CIIYUASAX UX MeXaHU4ecKas obpabomra modcem Obimb UCKIIOUEHA.

MakcuManbHO JOMYCTUMbIE TIYyOWHBI /A TIyXUX OTBEPCTUM (B YUCIUTENE) U
CKBO3HBIX OTBEpPCTUH (B 3HaMeHAaTesie) U3 Pa3IUYHBIX THUIOB CILIABOB MPU MUHUMAIBHO
BO3MOKHOM UX JTUAMETPE.

Zn- h=6/12mM; Dminl,0.
Mg- h=5,0/10mMM; Dminl,5.
Al- h=3,0/6,0MM; Dninl,5.
Cu- h=3,0/4,0MM; Dnin2,5.

Cnedyem yuumovigamsv, Ymo ¢ YMeHbUleHUeM ouamempa u yeiudeHuem 2nyouHvl
omeepcmuil NOBLIULAEMCSL 8ePOSMHOCb PA3PYUEHUS OMAUBKU NPU ee U3GTeYeHUU UIU
NOJIOMKU npecc-gopmbvl (00pvl8 cmepicHell, paspyuieHue opmooopazyrowux 8Cmagox u

op.).

ApMupoBaHue. J[aHHBIN TEXHOJOTMYECKUN MPOLIECC MTO3BOJSET MOIYYaTh OTIUBKY C
pa3HOOOpa3HON apMaTypoil, T. €. JeTaldb COCAMHEHHYIO C JAPYTroW JIeTalbio (apMaTypoil),
BBITIOJTHEHHOM U3 CTaju, YyT'yHa, MEJHBIX CIUIABOB U JIPYTUX MAaTEpPHUaIoB, B mpecc-popme
Mocjie 3alpecCcoOBKM B HEE paciiaBa. IJTOT TEXHOJOTMUECKHMU MpPUEM MOXKET ObITh
WCTIOJIB30BAH JJISI PEICHHUS] CIAEAYIOINX KOHCTPYKTOPCKUAX U TEXHOJIOTHYECKUX 3a/1a4:

-MECTHO€ YBEJIMYEHHE MPOYHOCTH, H3HOCOCTOMKOCTH, OIJIEKTPOINPOBOJAHOCTU U
JIPYTUX CITY>KEOHBIX CBOMCTB OTJIUBOK;

-MIOJIyYeHUE OJMBOK CO CIIOKHBIMU KaHallaMM W TIOJIOCTAMM (3aJIUBKA MEIHBIX
TpyOOK — HJis LUPKYJSIIIUU OXJIAKJAIOMIEH MKUIKOCTH, 3aJIMBKa OPOH30BBIX BTYJIOK B
KOPITyC U3 LIMHKOBOT'O CIJIaBa YMEHBIIIAET TPEHUE);

-3KOHOMMUSI IBETHBIX METAJLJIOB U T.1.;

-cO37laHue HEOOXOIMMBIX YCIIOBHM 3aTBEpACBAaHUSI B MACCHUBHBIX YaCTSIX OTJIMBKH,
KOTJla apMaTypa BBITOJIHSET POJIb XOJIOIUIIbHUKA.

CoenvHeHne apmaTypbl C OCHOBHBIM TEJIOM OTJIMBKA MOXET IPOUCXOJIUTH B
pe3yibTaTe ACHCTBUS CKUMAIOIIUX HAMPSIKEHUN, a Takxke AU(P(Y3MOHHBIX MPOLECCOB IO
IpaHUIlE OCHOBHOM Marepuan-apmatypa. JlJis HaAeKHOTO COEAUHEHHUS apMmaTypbl C
MaTepuagoM OTJUBKH, 30HY KOHTaKTa IMOABEPraloT CIHEUHUATBHOW MEXaHUYeCKON
00paboTKe WM CO3Jal0T HEOOXOAUMBIE YCIOBUS sl TU(DPYy3UOHHBIX MPOLIECCOB MyTEM
raJibBAHUYECKOTO MOKPBITUSL apMATYPBI.
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Bori6op Mammubl. BeiOop Tuma nuTEeHHOW MAaIIMHBI OMPEACNISIeTCS MaTepuaIoMm
OTJIUBKU U TPEOOBAHUSMHU, IPEABIBIIEMBIMH K €€ KauecTBY. MallinHbl C TOPU30OHTAILHOU
XOJIOAHOM KamMepoul MpeccoBaHUsl MOTYT OBITh UCHOJBb30BAHBI JIJIl U3TOTOBJICHUS! OTIMBOK
W3 BCEX MEPEUMCIIEHHBIX BBIIIE CIUIABOB. MIX HCIIOIB30BaHKE, IPU TPOU3BOACTBE OTIMBOK
u3 Zn- u Mg-ciiaBoB, MEHee pPEeHTa0elbHO, YEeM MAIUH C BEPTUKAJIBHOU ropsiyeit
KaMepou IPEeCCOBAHUS.

MaivHbel ¢ BEPTUKAIBHOM XOJOJHOM KaMEpPOM NPECCOBAHUS HCMOJIB3YIOTCA IPHU
W3TOTOBJIEHUU OTJIMBOK U3 Al-, Zn- u Mg-cmiaBos.

CyiiecTByonme TEXHHYECKHE BO3MOXKHOCTH MO3BOJISIOT UCIOJIB30BaTh MAIIUHBI C
BEPTUKAIBHOM TOpAYEH KaMepoul mpeccoBaHud Jullb 11 Zn- u  Mg-CIiaBos.
[lepcrieKTUBHOCTD MCIMOIB30BAHUS ATUX MAIIUH JJIs CIUIAaBOB APYTUX TUIIOB OOBSICHAETCS
CaMOIIPOU3BOJIBHBIM BBIITOJIHEHHEM ONEPALIMM 3aJMBKH PACILIaBa B KAMEpPy NMPECCOBAHUS,
KOTOpas Ha HUX YCTAHOBJIEHA B TUIJIE U MIOT'PYKEHA B paCILIaB.

[Ipu u3roroBneHUHn OTIUBOK M3 Al-CIJIaBOB C MOBBINIEHHBIMU TPEOOBAHUSIMU 10
IJIOTHOCTH, MPOYHOCTH M T€PMETUYHOCTH MPUMEHSIOT, HAUMEHEE PaCIPOCTPAHEHHBIE B
HACTOSIIIEE BpEMs, MAIlIMHBl BEPTUKAIBHOM KOMIOHOBKH. lcmonp3oBaHME Ha 3THX
MalllMHAaX BaKyyMHOTO crioco0a Mojayu paciiaBa B BEPTUKAJIBbHYIO KaMepy MPEeCCOBaHUS
CHIJKAET BEPOSITHOCTHh 3aXBaTa pACIUIAaBOM Ta30B M IO3BOJSET MOJBEPraTh OTJIWBKH
BBICOKOTEMIIEPATYPHOH  TEpMOOOpabOTKE TMpU  HOPMAIBHOM  JAaBJIEHUU U  HUX
WCIIOJIb30BAHUE MIPHU MOBBIIIEHHBIX TEMIIEPATypax.

Beibop mapameTpoB JUTEHHON MallMHBI HAYMHAIOT C aHaiIu3a TpeOOBaHUIA,
NpEAbSIBISAEMbIX K OTJIMBKE, YTO TO3BOJIIET OIEHUTh MUHUMAIBHO HEOOXOAUMOE
IABIIECHUE (Dyp)min TPECCOBAHNUSA, UCTIONB3Ysl, HAIPUMED, NIPUBEICHHbBIC HIKE AaHHBIC. [Ipn
ATOM, 4eM OOJIbIIE TOJNIIUHA CTEHKHU OTJIUBKHU, TEM 00Jiee BHICOKOE AaBJICHUE MPECCOBAHUS
TpedyeTcs i 00ecrieYeHusl €€ KaueCTBEHHBIX XapaKTEePUCTUK. Tak B TaOiule, MEHbIIINE
3HAYEHUS! COOTBETCTBYIOT TOJIIMHE CTEHKU OKOJIO 3MM, a OoJibIIne S...7MM.
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Pexomennyemoe nasienue npeccopanust (MlIla).

Tpebosanns, Mamepuan ocHoebl crinasa
PEIBABISEMBIE K
OTJINBKE Al Mg Zn
OOpriroro 40...80 40...80 10...20
Ha3HAYECHUS
CunoBas neraib 60...120 60...120 20...30
CunoBas geTab,
paboTarorias 1mo;i
N30BITOYHEIM J1aBJIE- 80...200 80...180 25...50
HUEM JKUIKOCTH WIH
rasa

Jlanee, 3aAaBIIMCh KOJIMYECTBOM OTJIMBOK OJHOBPEMEHHO IOJIYYa€MBIX B Ipecc-
dbopme (KOIMYEeCTBOM THE3]), BRIOUPAIOT MOJIENb TUTEHHON MAIIMHBI U TUAMETP KaMephl
MIPECCOBAHMUSI.

JIuteitnass MammHa oOecrneurBaeT JIBE OCHOBHBIE XapaKTEPUCTUKHU - yculue Py,
3anupaHus U ycunue Py, npeccoBanus. Kak npaBuiao, Ha COBPEMEHHBIX MAIIMHAX YTUMH
YCHWJIMSIMH MOKHO YIPaBATh. B MacmopTHBIX XapaKTEPUCTHUKAX YKa3bIBAIOTCS HX
MaKCHUMAaJIbHbIC 3HAYCHUSI.

OnpenenB MHUHUMAIbHO HEOOXOAMMOE JABJICHHE IIPECCOBAHUSI, 3aJ/IaBIINCh
KOJIMYECTBOM pabouyux THe31 B mpecc-GopMe U OMNPEAeNUB IUIOMIAb MPOCKIIUU
(cyMMapHyr0 TIUIOIIA[b MPOEKIIMH, CMOYEHHON pacIIaBOM MOBEPXHOCTH pabouyux
nosiocteil mpecc-GhopMbl, BKIIOYAs KaHAJbl JIUTHUKOBOM CHCTEMBI) KyCTa OTJIIMBOK Ha €e
IUIOCKOCTh Pa3beMa, PAaCCUMUTBIBAIOT YCHIUE Pp,. packpeiTus mpecc-Gpopmsl. IIpuaumas
kod(ppunuent 3amaca paBubiM 1,0...1,5, ompenensitor HeoOxomumoe ycuiaue Py,
3allUpaHus, KOTOPOe NOJKHA 00eCIeYnBaTh IUTEHHAs MauHa Ps,, =(1,0...1,5)Pp,c. Ilpu
ATOM, C yBeIMYEHUEM KO3(P(DUIIMEHT 3amaca cokpaiaercs o0beM (PUHUILIHBIX ONepalu,
CHUYKAIOTCS 3aTPaThl HA 0OCITY>KMBAaHUE U PEMOHT MAIIUH.

3Hauenue xoaguyuenma 3anaca npuHumaemcs mem OO0IbWUM, UYeM OOJbULe
odcuoaemas 8eruyUna 2uopoyoapa 6 KOHye 3anpecco8Ku pacniaea u OCMAaHo8KU npecc-
nopwins. luopoyoap mem Oonvuie, uem 6vlule CKOPOCMb NPeCcc-NOPUIHA U  X)oice
OUHamMu4ecKue XxapaxKkmepucmuxKy 1umeuHou MauuHbl.

BriOpaB mo ycwinio 3anvpaHus MOJAENb JUTEHHOW MAalllMHBI, U3 €€ MacHOPTHBIX
XapaKTePUCTHK Y3HAaeM yCHiHe P, IPecCOBaHUsA, KOTOPOE Pa3BHBACT JaHHAs MOJCIb.
Jlanee MOHO, HampuMmep, BbIOpaTh auameTp Dy, (mwiomanb Fy, MONEpeYHOro CeueHus )
KaMepbl npeccoBaHus HcXonsd u3 yCnoBUA ((Pup)min < Pnp / Fin) oOecmeuenus
HEOOXOJMMOI0 JaBJICHUSI MPECCOBAHUSI U MPOU3BECTH MPOBEPKY HAa JIOCTATOYHOCTH €€
oObema g 3ajduBKM TpeOyeMol 103kl paciuiaBa. Ecnu pe3ynbTaT mpoBepku OyaeT
OTPHULIATENIbHBIM, TO MPUHUMAETCA PelleHre MO0 00 YMEHBIIEHUH Yuciaa paboyux rHe3
B npecc-popme, 10O KUCIOIB30BaHUS MAIIUHBI APYrol Moaenu (Hampumep, ¢ OOJIbIINM
YCUJIMEM 3aMUpaHusi), 1100 00 U3MEHEHUH JAUaMeTpa KaMephl MPECCOBAHUS U MOTYyUYCHUS
OTJIMBOK IIPY MEHBIIIEM JIaBJICHUU TPECCOBAHUS U T.1.

75




Bce 3T HecnoxxHble HMH)XEHEPHBIE pacueThl BBIIOIHSIOTCS, 4Yalle BCEro, B
HECKOJIbKO IIPUEMOB U HAIMPABJICHBI HA 00ECTICUCHHE YCIOBUSI HEPACKPHITHS TTpecc-(HOpPMBbI
(P3am> Ppac) u Tpebyemoro naBiieHUs MPECCOBaHUS, I0CTATOYHOCTH 00beMa KaMephl JIs
3aJIMBKH B HEe TpeOyeMoil 103bl pacIliaBa.

IIpn ncnonp30BaHUM MAIIMH C TOPU3OHTAJIBHOW XOJOJAHOM KaMepoW MpPEeCCOBAHUS,
JIOJKHO TaKXKe BBIMOJHITHCS YCIOBUE HEBBIINIECKUBAHUS pacilylaBa U3 3aJIMBOYHOTO OKHA
KaMepbl 0 €ro MEPEKPBHITHS MPECC-NMOPIIHEM (Ha COBPEMEHHBIX MAIIMHAX JIUThS MOJ
JABIICHUEM KaMepa TMpPEecCOBaHUS JOJKHA OBbITh 3alojHEHAa pacIylaBOM IMepen
3anpeccoBkoi He Oonee uem Ha 70...75% ot ee pabouero oovema). B mpecc-dpopmax c
INyOOKUMHM HEMNOJIBIDKHBIMM ~ BCTAaBKaMM, pellas MTPOTUBOMOJOXKHYIO —3aj1ady, s
YMEHbIIIEHUST pabodyero oObemMa KaMmepbl IPECCOBAHUSI M YBEIHMYEHHUS CTEIECHU €€
3al0JIHEHHS] PACIIaBOM B MOJBHXKHOW TOJy(hOpME YCTaHABIMBAIOT paccekaTeiab. JTa
JeTaidb MpU 3alypaHuu npecc-(popMbl BXOAUT B KaMepy MPECCOBAHUSI U YMEHBIIAET €€
cBOOOHBIA 00beM. OHa TO3BOJSET PEIIUTh HE TOJBKO TNEPBYIO 3ajlady, HO U
oOecrnieurBaeT IJIABHOE 3alojHEHUE Mpecc-PopMbl PaCIJIaBOM M M3BJICUEHHE IIPECC-
OCTaTKa W3 TOPU3OHTAIBHOM XOJIOJHOW KaMepbl MPEcCOBaHUS B Cilydae, Korja mpecc-
MOPIIHb HE BBIXOJUT 3a IUIOCKOCTh pa3zbeMa TMPU PACKPBITUU TMpecc-PopMbl U
BBITAJIKMBAHUU MPECC-OCTATKA U3 KaMEPHI.

B cootBeTcTBUM € pa3zMepamu Tpecc-GOpPMbI U €€ KOHCTPYKIUU OINPENEstoT
JIpyrue HEOOXOJMMBbIE TEXHUYECKHE XapPaKTEePUCTUKU MAIIUHBI: PACCTOSHUE MEXIY
KOJIOHHAMHU [0 TOPU3OHTAIM U BEPTUKAIU, JOMYCTUMYIO HAUOOJBIIYI0 U HAUMEHBIIYIO
TONIMMHY  (QOpMBI, XOA  TOABWUNKHOM  IJIUTHl  MalIMHBIL, HaUOONBIIMN  XOJI
TUAPOBBITAIKUBATENS, BBIXOJ] MPECC-MOPIIHSA 3a IUJIOCKOCTh HEMOJABUKHOW IJIUTHI.
CormocTaBiisisi MOJYYEHHbIE PAacU€TOM U OIpeNesieMble KOHCTPYKIMEH mpecc-(popMbl
XapaKTEPUCTUKU MAlIUHBI, YCTAHABIUBAIOT BO3MOXHOCTh MCIOJIb30BAHUS TAHHOW Malllu-
HBbI JIJISl HOJTYYEeHUS] OTJIMBKH.
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Tema 2.3 — LlenTpoOexHOE JIUTHE

CymHOCTh c11oc00a. OCHOBHbIE ONlepalMU. 00J1aCTh UCIOJIb30BAHUSA

CymHOCTh HEHTPOOEIKHOTO JUThS 3aKIIOUYAETCS B TOM, YTO 3alIOJIHEHUE
dbopmbl pacmiiaBoM U (POPMHUpPOBAHUE OTJIMBKH MPOUCXOAUT TMPHU BpAIICHUU
(GbopMBI BOKPYT TOPU3OHTAIBHOW, BEPTUKAIHLHOW, HAKJIOHHOW OCH WM TIpU
CJIO’KHOM BpailleHu# (GopMbl. ITO 00ecreunBaeT JOMOJHUTEIILHOE BO3/ICHCTBUE HA
paciiaB M 3aTBEpJEBAIOIIYI0 OTJIMBKY TOJISI LEeHTpoOexHbix cui. [Ipormece
peanu3yeTcs Ha CIEelUaIbHbIX [IEHTPOOEIKHBIX MAIIMHAX U CTOJIAX.

[IpuMeHnsoT Ba BapuaHTa croco0a, Mpu KOTOPBIX paciuiaB 3aJuBaeTcs B
(dbopmy: ¢ TOPU30HTAIBLHON OCHIO BpallleHHs (ITOTY4Yal0T OTIIMBKH - TeJla BPAIlCHUS
Majioil ¥ OONBIION MPOTSIKEHHOCTH), C BEPTUKAJIBLHOM OCHIO BpalleHus (Tena
BpalllEHUs MaJOW MPOTSKEHHOCTU U (PACOHHBIE OTIIUBKH).

2 = ?

e

e - . B i 4

Puc. 1 Cxema nonyyenus oOmaueku npu epawjeHuu opmovl BOKpY2
20PUBOHMANILHOU ocuU. 1- pacnias, 2- 3anusounblil sHcenod, 3- kosut, 4- omauexa, 5-

Gopma.
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!
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Puc. 2. Cxema nonyueHus omauéku npu 6pawjeHuu @Qopmvl B0KpYe2
sepmuKaivbHol ocu: I- kosw, 2- ¢hopma, 3- wnunoens, 4- snekmpoosuecamenn, 5-
pacnias, 6- omauska.
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Puc. 3. Cxema noay4erusl d)aCOHHbl.x ONnuIUBOK. d - 6EHYOB ULeCmeEPEH, 1-
cmosik, 2- yenmpanvHas noiocmv Qopmvl, 3 u 4- cmepoucHu, 5- npubviie; 6 -
MenKux paconnvix omaueox, 1- nudcuas nonypopma, 2- eepxuss nonygopma 3-

pabouas norocmo opmul, 4- cmepaicens.

I[Ipy  1eHTpOOEKHOM  JUTbE  MOXKHO  HCIOJB30BaTh  IECUAHBIE,
METaJUIMYEeCKHE, 000JOYKOBBIE M OOBEMHBIE KepaMHUUECKHE, KOMOMHHUPOBAHHBIC

(bopMmBI.

Oco0enHoCcTH (DOPMUPOBAHUSA OTIUBKH.

1. 3anonHenue (OpPMBI U 3aTBEP/ICBAHUE OTIMBKH MPOUCXOASIT B TMOJE
JNEUCTBUS IIEHTPOOEKHBIX CUJI, BO MHOTO Pa3 MPEBOCXOASAIIUX CUITY TSKECTH.

Cunpl, AeCTBYOIIME BO Bpamarwmemcs pacmniase. JeiicTBue noss
IEHTPOOCXKHBIX CWUJI, MPUXOMSIICeCs Ha €AUHUIly oObeMa BpallarolIerocs
pacIiiaBa, MOKET ObITh BBIPAXKEHO 3aBUCUMOCTBIO

py=pWr/g,

rZie P - IUIOTHOCTh PAcIljiaBa; @ - YIJIOBas CKOPOCTh BPALICHUS (POPMBL; 7 -
pannyc BpalleHUs MPOU3BOJIBHOW TOYKM paciiiaBa; g - YCKOPEHHE CBOOOIHOTO
Ma/ICHHUA.

I'paBuTaniioHHBIA KO3YPPULUEHT k=p, /p= Zr/g MOKa3bIBAET COOTHOIIEHUE
MEXy [IEHTPOOESKHBIMU CHJIAMHU U CHIION TSKECTH.

2. YjpaneHue HeMETaNIMYECKUX BKIoueHWH. Ecnam TBepmas wnm Kuukas
YacTUIla MOTPY>KEHa B PacIiaB U €€ IUIOTHOCTh OTIMYHA OT IJIOTHOCTH paciljiaBa,
TO NEHCTBYIOIIAs HAa YaCTHILy CHJIa CO CTOPOHBI paciljiaBa HE ypaBHOBEIINBAETCS
€€ COOCTBEHHOM IIEHTPOOEKHOW W CHJIOW TsKEeCTU. PesynbpTUpyromas cuia,
AeMCTBYIOIIAsl HA MOTPY>KEHHYIO BO BPAIAIOIIUNCS PACIIIIaB YaCTHUILY
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PM:V(pJ'p)wzrs

rae V-o0beM dacTuilbpl, p; -INIOTHOCTh dacTuilel. [lpu p;>p cuna
MOJOXKUTEIbHA M YacTHUIla JABMXKETCS OT OCH BpaIlleHHs K CTeHKe (POpMbI, Mpu
00paTHOM COOTHOIIIEHUH IIJIOTHOCTEHW YacTHIIAa TepEeMEIIacTCs K OCH BpaIleHHsS U
BCILIBIBAE€T Ha CBOOO/IHYIO MOBEPXHOCTh PACIIaBa.

Nuoponubie yacTuiibl (ra3bl, NUIAK U T. 1.), UMEIOIINE NIOTHOCTh MEHBIIYIO,
YeM pacIuiaB, MOJl JEUCTBUEM CHIIbI, 00YCIOBIECHHON Pa3HOCTHIO IJIOTHOCTEH U
JIEUCTBUEM TIOJISI IIEHTPOOEKHBIX CHJI, MHTEHCUBHO BCIUIBIBAIOT HAa CBOOOJHYIO
MOBEPXHOCTh pacijiaBa. ITO TMPUBOAUT K HEOOXOAUMOCTH Ha3HA4yaTh OOJBIITHE
MPUITYCKHA Ha 00pabOTKy CBOOOIHBIX TOBEPXHOCTEH OTIMBOK.

Ecnu meepoas wacmuya xacaemcs cmenku opmwvl, mo OHA NPUANCUMAEMCS
PAcniagom K cmeuke u He ecnavieaem. Ha smom seieHuu 0CHO8AHO NpuUMeHeHUe
CHINYYUX NOKPLIMULL OJIs1 MEMANIUYECKUX POPM NPU YeHMPOOeHCHOM IUmbe.

eticmeue nons yeHmpoOedCHbIX CUl 00313aMeNbHO YYUMbIBAemcs Npu
paspabomie cucmem ULIAKO3A0EPHCAHUSL U NUMAHUS, HANpUMED, NeCHanvlx Gopm
OJ151 CMANIbHBIX PACOHHBIX OMIUBOK NPU UX YEHMPOOEHCHOU 3aTUBKE.

3. HampaneHHoe 3aTBepJeBaHKWE OTJIMBKHU B MOJIE IIEHTPOOSKHBIX cuil. [lpu
U320MOBNEHUU OMIUBOK CO C80O0OHOU NOBEPXHOCHIbIO PACNIA8 OXJANCOAeMC s 8
U3TOJCHUYE HEPABHOMEpHO no o0bvemy. YHacmv meniomsl 0meoOUmMcs om
pacniasea 8 CMeHKY U3NONCHUYbL U ee KPbluKY, Opyeas yYacmb—KOHBeKyuel U
U3IYy4eHueM co CmopoHul c80000HOU nosepxnocmu. Konuvecmeo meniomol, omoa-
saemoe 6030yXy CB0000HOU NOBEPXHOCHbIO OMJUBKU, 3HAUUmMeNbHo. Bo3dyx 6
NOJIOCMU OMIUBKU B0BIEKAEMC Sl 860 8paAUjeHUe U BbIXOOUM U3 Hee, HA €20 MeCHO
8007b  OCU 8paujeHus nocmynaem XoJOOHblL 6030yX. bonee unmencuena
YUPKYIIAYUSL 8 ClIydae 8paujeHust opmvl ¢ pacniasom 60KpYy2 8epMUKAIbLHOU OCU
gcredcmeaue ecmecmeeHH020 N00beMa 20paue2o 8030YXa 66€pX.

8
Puc. 4 Cxema 803HUKHOBEHUSI KOHBEKMUBHBIX NOMOKO8 80 8PAULAIOULEMCS U
3ameepoesarowiem pacniase (a) u KpUCmaiiuyecko2o cmpoenus omauexu (0).

Taxas HepasHOMEpHOCMb  OXAANCOEHUS, OCOOEHHO  MOJCMOCHEHHbIX
OMIUBOK, NPUBOOUM K BO3ZHUKHOBEHUIO KOHGeKyuu 6 pacniase. OxaaxcoeHHbull
Oonee NIOMHBIL pACNIA8 Nnepemeujaemcs Oom C80000HOU NOBEPXHOCMU 60
BHYMPEHHUE CoU 3ameepoesalowelti OmIUGKU, a 2opAdUll U MeHee HJIOMHbI 8
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obpamHom  HanpaeneHuu. Bcreocmeue asmoeo 6  pacniase  8O3HUKAOM
KOHBEKYUOHHbLE NOMOKU, YUDPKYIUPYIOWUE 8 PAOUAIbHOM HanpasieHuu (4, a).

B ychoBusix 1eHTpOOEKHOrO  JIUThSI  peau3yeTcsl  HampaBJICHHOE
3aTBEp/ICBaHKUE OTJIMBKH B paJHaIbHOM HAIPaBICHUH - TEM OOJIbIIE, YeM OOJIbIIIe
YIJIOBasi CKOPOCTh BPAILICHUS.

Takum oOpa3oM, HampaBJIeHHOE 3aTBEpPJ/ICBAHUE IIO3BOJISIET MOJYYHUTh
OTJIUBKU C TUIOTHBIM CTPOEHUEM Tela, 0e3 ycaJouHbIX AeHEKTOB U MHOPOIHBIX
BKJIFOUYCHUM.

4. B03MOXHOCTh BO3HMKHOBEHHMS B OTJIMBKAaX YCQJIOYHOW MOPUCTOCTH ,
KOTOpasi pacrojlaraeTcs ImoJ CBOOOJHON TOBEPXHOCTHbIO OTIUBKU. [IpuumnHa
YCaIOYHOM MOPUCTOCTH - COOTHOIIEHUE CKOPOCTEHM OXJIaXIAEHUS CO CTOPOHBI
Hapy>XHOM M BHYTpPEHHEW (CBOOOJHOW) MOBEPXHOCTU OTIMBKU. UeM MeHblie
CKOPOCTh OXJIQXJCHUS BHYTPEHHEH MOBEPXHOCTH U OOJIbIIE CO CTOPOHBI
Hapy>XHOM TMOBEPXHOCTU OTJMUBKHU, TE€M MEHbIIE TIyOMHAa 30HBI YyCaJ0YHOU
MIOPUCTOCTH.

CKopocThI0 OXJIA2K/IEHHSI OTIIMBKH MOKHO YIIPaBJIATh:

1) ¢c HapyKHOU CTOPOHBI 3TO JOCTUTAETCS IMYTEM:

- W3MEHEHHUSI TONIIMHBI WIN TEIOPU3UYECKUX CBOWCTB OTHEYMOPHOIO
MOKPBITHUS,

- I3BMEHEHUEM CKOPOCTHU OXJIAXKJCHUS (POPMBI.

2) cO CTOPOHBI BHYTPEHHEU MOBEPXHOCTH

- MOXHO MWCIOJIb30BAaTh CBHIMIYYUE OTHEYIOPHBIE MaTepuaibl WU
AK30TEPMHUYECKHE CMECH (i1 OTJIIMBOK W3 CTalIM Takas CMECh MOXET HMETh
coctas: 50% xene3Hol pynbl 3epHUCTOCTHIO 0,63; 26% amTtOMHUHHUEBOTO MOPOIIIKA;
24% kBapuesoro necka 1K;0,016).

5. JIukBanmoHHBIE Tporecchl. [Ipu 1eHTpoOeKHOM crmoco0e U3TOTOBICHUS
OTJIMBOK JIMKBAlMs (XMMHYECKass HEOJHOPOJHOCTH) dYallle BCEro HaOJIoJaeTCs B
paadarbHOM HAINpaBJICHUHW W pPEXe B OCeBOM. JIMKBanuMs MPOUCXOAHUT TMPHU
W3TOTOBJICHWHU  OTJIMBOK M3  CIUIAaBOB, KOMIIOHEHTBI KOTOPBIX B3aWMHO
HEpPACTBOPUMBI U HE OOPa3yIOT 3BTEKTHUK, XUMHYECKHX coeauHeHuil. K takum
CIJIaBaM OTHOCHUTCSI, HATPUMEP, CBUHIIOBUCTAsi OPOH3a. B HeKomopwvix cayuasx npu
HEeNpasUIbHbIX PeNCUMAX AUmMbvsl, TUKBAYUSL PA3BUBAEMCS HACMOAbKO UHMEHCUBHO,
Umo 6ecb COUHely OKA3vLlBAemcss HA NOBEPXHOCMU OMAUBKU, 00pa3yemou
U3N0JNCHUYeU, a MeOb U Opyaue, MeHee NJIOMHble KOMNOHEHMbL - HA CBOOOOHOI ee
nosepxrocmu. EcClM CIUIaB COJEPKUT KOMIIOHEHTHI, B3aKMHO PACTBOPUMBIC MPHU
JAHHOM COJACP)XaHUM HX B CIUIaBe, TO JHUKBAlMSA TMPOSBISAETCS JHIIL B
o0OoraieHuy CJI0€B OTJIWBKH, MPUMBIKAIOMIUX K CBOOOJHOM MOBEPXHOCTH MEHEE
IJIOTHBIMUA KOMITOHEHTAMHM CIIJIaBa U MIPUMECSIMH.

JIns OTAMBOK M3 4yyryHa (MacCHUBHBIX) B pe3yJbTaTe JUKBAIIUH B CJIOSX
OTJIMBKH, PACIOJ0XEHHBIX OJMKEe K CBOOOJHOM TMOBEPXHOCTH, COJCPKHUTCS
OoJiblIee KOJMYECTBO: yriiepoaa, GochuaHoi 3BTEKTUKH, BKIOUeHUH MnS;

B cTanpHBIX OTIMBKAax B ATUX CJIOSIX MOBBIMAETcs coaepxkanue P, C, S,
KOHIIEHTPUPYIOTCS OKCHJIbI, HUTPUJIBI, CHIMKATHBIC BKIIOUCHHS.
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Kak mpaBunmo, nuKBanMs YBEJIMYUBAETCS C YBEIMYEHUEM CKOPOCTH
BpaIieHus GOpMBI.

6. ITonyuenue ornuBok IJI ¢ mpaBunbHON cBOOOAHON NOBEPXHOCTHIO

[lonyyeHne OTIAUMBKM C TEOMETPUYECKH TMPABWIbHOM  CBOOOJIHOM
MOBEPXHOCTHIO BO3MOKHO JIUIIb MPU OMPEEICHHON YTIIOBOM CKOPOCTH BpAICHUS
(ompenensitonieit rpaBuTaiMOHHbIN K03 duienT). [Ipu HemocTaToYHOM CKOPOCTH
BpallleHUsl CBOOOJHAsT TOBEPXHOCTh OTJIMBKU MCKa)KaeTcs, TIOBBIIIAECTCS €€
IEPOXOBATOCTh, PACIUIaB IJIOXO OYMINAETCS OT HEMETANIMYECKUX BKIIIOYEHUH,
3aBBIIICHHAs CKOPOCTh MOXET MPUBOJIUTH K 00pa30BaHUIO B OTJIMBKAX TPEILIUH,
YCUJICHUIO MEXaHUYECKOTO MpUrapa U JUKBAIMOHHBIX MPOIIECCOB.

[Mpeumymecra LJI:

- BO3MOXXHOCTh YJY4IIICHHUS 3amoJHAEMOCTH (OpM pacIiaBoM MOJ
JIEUCTBUEM JaBJICHUS, Pa3BUBAEMOTO IEHTPOOCKHBIMU CUIAMU;

- TIOBBIIICHUE TJIOTHOCTH OTJIMBOK BCIIEJICTBUE YMEHBILICHHS YCaAOUYHBIX
MOp, PAaKOBUH, T'a30BbIX, IIIJIAKOBBIX U HEMETAINIMUECKUX BKIIFOUCHUH;

- YMEHBIIIEHHUE PacXo/la METala U MOBBIIIEHUE BBIXO/a TOJHOTO Ojiaroaaps
OTCYTCTBUIO JINTHUKOBOW CHUCTEMBbI IIPU U3TOTOBICHUH OTIMBOK THUIIA TPYO, KOJIEIL,
BTYJIOK WM YMEHBIIEHHUIO MAaCChl JIMTHUKOB NPU H3TOTOBIECHUHM (HDaCOHHBIX
OTJIUBOK;

UCKJIIOYEHUE 3aTpaT Ha CTEP’KHU MPU U3rOTOBICHUU OTIMBOK THUIA BTYJIOK U
Tpyo.

Henocrarku IJI:

- TPYAHOCTH MOJIYYEHUSI OTIMBOK U3 CILIABOB CKJIOHHBIX K JIMKBAIUU;

- 3arpsi3HEHUE CBOOOJIHOM MOBEPXHOCTH OTJIHUBOK HEMETAIMYECKUMHU
BKJIIOYEHUSIMU U JINKBaTaMUu;

- HETOYHOCTh Pa3MEpPOB U HEOOXOAMMOCTH MOBBIIIEHHBIX MPUIYCKOB Ha
00paboTKy CBOOOJHBIX TOBEPXHOCTEH OTJIMBOK, BbI3BaHHAsI CKOIUICHHEM
HEMETAJTMYECKUX BKIIOYEHUN B MaTepualie OTIMBKY BOJIU3HU 3TON MOBEPXHOCTHU U
OTKJIOHEHUSIMHU J103bl PacCIljiaBa, 3aJIMBaeMoro B hopmy.

O6nacte mpumenenus 1[JI: namBpicmme TOII meHTpoOexHOro cmocobda
JOCTUTAIOTCA TPU  MOJYYEHHH MYCTOTEIbIX MWIMHAPUYECKUX OTJIUBOK C
Pa3IMYHBIMU pa3MepaMu U Maccoil (JIJIMHOW O HECKOJIbKUX METPOB U MAccou A0
HECKOJIbKMX TOHH): TpyO pa3jiM4yHOr0 Ha3HAYEHMsI U3 YyTyHA, CTaju, LIBETHBIX U
CIEUUANIbHBIX CIJIABOB; BTYJOK M THWIIb3 JJIsl CTAIMOHAPHBIX U TPAHCHOPTHBIX
Ju3eliei; KoJiell MOAIIMIIHUKOB KayeHus W JAp. bosbiioe pacrnpocTpaHeHue
MOJIYYUJIO UEHTPOOEKHOE JUThE MJii OMMETATUIMYECKUX W3JEIuM, U3JETud u3
CIUIaBOB C HU3KOM JKHUJIKOTEKYYECThIO U BBICOKUM MOBEPXHOCTHBIM HATSKEHHEM,
MpU HEOOXOJUMOCTH MOTYUYEHHUS] TOHKOCTEHHBIX OTJIMBOK CO CJIIOKHOW reoMeTpuei
U MUKpoOpenbeoM MOBEPXHOCTH (HAMpHUMEp, TYpOMHHBIE AUCKH C JIOMATKaMU,
OTJIUBKA XYJOKECTBEHHOTO M IOBEIUPHOTO HA3HAYEHHUS - CEPbIU, KYJIOHHI,
MIEPCTHU U JIp.).

Ipgexmusnocmo Oocmueaemcs npu 3MOM BCAEOCMBUE BOZMONCHOCMU
NONyYeHUus: OMAUBOK 0Oe3 cmepoicHell, npakmuyecku 6e3 omxo008 Mmemasld Ha
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JUMHUKY U NPUOBLIU, NOJYUEHUS BbICOKO20 KAYeCmBad NO8ePXHOCMU OMIUBOK, He
umeruux 0eghexmos yYcado4Ho20 U 24308020 NPOUCXOHCOCHUSL.

HM3rorosjieHne crienuaJbHbIX OTJIMBOK MeToaoM LIJI.

bumerannuyeckue OTIUBKHA MOXKHO H3TOTOBISATh EHTPOOEIKHBIM
CIOCOOOM ITyTeM:

1) apmupoBanus,
2) HaBapKoOU pacIijiaBa,

3) nocaeaoBaTEAbLHOM 3aJIUBKOM Pa3IMYHBIX CIIABOB.

1.ApmMupoBaHue OTJHMBOK OCYIICCTBIAIOT  3aIUBKOW  KUJKUAM
METAJUIOM OTJEJIbHBIX METAUIMYECKUX YacCTeW, BBIMOJHEHHBIX W3 JIPYTHX
MartepuanoB. DTH 4acTu (apmarypa) duxcupyot B ¢opme mpu ee cobopke. [lpu
3aJIMBKE apMaTypa 4YacTUYHO 3aJIMBACTCS PACIUIaBOM M MPOYHO CKPEIUIIeTCS C
OCHOBHOM Maccoil OTJIMBKU. CBsI3b apMaTypbl C OCHOBHBIM METAJUIOM UMEET, KaK
MPaBUII0, MEXaHUUYECKHUM XapaKTep.

Apmuposanue npumeHsOom npu u3e0mMoGLeHUU HACOHHbIX OMIUBOK U Mell
spawenus. Ilpumepom moocem cayxrcums MEXHONO2US U320OMOBAEHUS OMIAUBKU
MopMo3Ho20 bapabarna u3 uyeyua (puc. 5.12). B oopmy 1, pymeposarnnyro cmecwvio
2 Hakamxou, YCMauHasiusarom CmaibHOU WmMAMNOBAHHbIN OUCK 3 U gurcupyrom
eco nuesmozadxcumom 4. Cobpanuyro ¢opmy 3anuearom YeHmMpoOeHCHbIM
cnocobom 00 yposHus a — a. /s 6onee npouHo2o coeouHeHus OUCKA ¢ Mamepuaiom
OMIUBKU €20 Kpasi UMelom CNeyudalbHylo pas0eiky 6 guoe 1acmoukuna xeocma. B
yensix npeoomepawjenuss ombena Ha mopye OmMAUBKU 8 Kpvluike 6 Gopmul
UCNONIBL3YIOM KOJbYeBOU Na3 3, 3anoIHsemMblil WAMOMHOU CMeECDHIO.

7,
T
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Puc. 5. Cxema nonyuenuss apMupo8aHHO20 UY2YHHO20 HMOPMO3HO2O
bapabana. 1- gopma, 2- ¢pymeposka, 3- apmamypa, 4- nHeemozadxcum, >- nas,
3aNOJIHEHHbIU WAMOMHOU CMechblo, 6- KpbluKa.

2. HaBapky *KHJAKOr0 MeTaJjJia HAa TBEPAYI) METAJUIMYECKYIO OCHOBY
MPOU3BOAAT IYTEM 3aJIMBKM paciulaBa BHYTPb 3apaHee OTIWTOW WIIH
W3TOTOBJICHHON JIPyTUM CIOCOOOM M YCTaHOBJIEHHOM B U3JIOXKHUIY BTYNkH. [Ipu
HAaBapKe CBSA3b pACIUIaBA CO BTYJIKOW-TBEPAOM OCHOBOM OCYILECTBISETCA B
pe3yiabTate OoOpa3oBaHUS XUMUYECKUX WM MEXaHWYECKUX CBs3eM Mo Bcel
MMOBEPXHOCTU COPUKOCHOBEHHMUS.

HaBapkoil pacmiaBa Ha TBEPAYKH) METAUIMYECKYID OCHOBY HM3TOTOBIISIIOT
MOAIIUITHUKOBBIEC BTYJIKHU, BKJIAIBIIIN, TOPMO3HbIE OapaOaHbl.

Ilpu nasapke neckonnaskux NOOWUNHUKOBLIX CHIABO8 HA CHMANbHYIO ULU
OpPOH308Y10 OCHOBY NOO020MOBUMENbHbIE ONepayuu CeOO0SMca K mexa-
HUYeCKOU OYUCMKe (8 OMOENbHbIX CAVYAAX K MeXanuueckol oopabomke)
BHYMPEHHEel NOGEPXHOCMU 6MYIKU, ee 00e34CUPUBAHUTO, MPABIEHUIO,
npomvieke u ocosanuto. Iloocomosnennvie makum oopazom 6myaKu uiu
BKAAOBIUUY BCMABTAIOM 8 (POPMY YEHMPOOEHCHOU MAWUHBL U 3ATUBATOM
He0OX00UMbIM CHIIABOM.
3.[locaenoBaTtenbHas 3aJJUBKa BO Bpamawmmywcs Gopmy AByX

METAaJIJIOB MJI U3TOTOBJIEHUS OMMETAINIMYECKUX OTIMBOK mpeasiokeHa wHx. IL.

E. JIsmunbiM. BTopoil u3 MertannoB, o0pa3yoliuii BHYTPEHHIOK 4YacTh OTJWBKH,

HAYMHAIOT 3aJIMBaTh, KOTJa 3aKaHYMBAETCS 3aTBEPACBAHHE HAPY)KHOTO CJIOS U

TOJILKO Ha €ro CBOOOJHON MOBEPXHOCTH OCTAETCS HEMHOIO KUIKOCTH. [Ipu 3TOM

Ha TpaHUIle CONMPUKOCHOBEHUS HAPYKHOW U BHYTpEHHEU yacTel oOpasyercs ciioi

MPOMEXKYTOYHOTO CIUIaBa TOJIIMHOM B HECKOJBKO MM, 4YTO OOYCIOBJIMBAET

MPOYHOE COCTMHEHNE YACTEW OTIMBKHA. DTUM METOJOM MOXHO COCIHHSATH CILIABBI

C Pa3IUYHBIMU IJIOTHOCTSIMU U TeMIEpaTypaMH IUIABJICHUS HE3aBUCUMO OT TOTO,

KaKoM U3 HUX 00pa3yeT HApYKHYIO WIH BHYTPEHHIOIO YacTh OTJIMBKHU.

4. MHonyuyeHnue a0pa3uMBHOIO HHCTPYMEHTA METOA0M
HEeHTPOOEKHOM MPONUTKHU. MeTol U3TOTOBJIEHUS a0pa3uBHOTO MHCTPYMEHTA
OCHOBaH Ha MPOMUTKE METAUIMYECKUMHU CIUIABaMU TBEPJbIX MOPUCTHIX TEIN MO
JEUCTBUEM LIEHTPOOEIKHBIX CHUJI.

o LN

R i

Puc. 6. Cxema nonyuenusi abpa3u8Ho20 UHCMPYMEHMA MemoO0OM
yenmpobedicnou nponumku. I1- gopma, 2- ceazyowuu mamepuan, 3- caou

abpaszusa, 4- ecmaska.
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Kpyeu, npumensiemvie 011 niockoeo u  Kpyeo8oeo  wuUposaHus,
uszeomoeusiom 8 memaniuveckou gopme 1 (puc. 5.13), 6 xomopyw 3acvinarom
nopyuio abpazusHo2co mamepuanda. 3epHa abpazuea npu 8paujeHuu Qopmol
pacnpeoensiiomes pasHOMEepHuIM cloem 3 No YUIUHOPUHECKOU HOBEPXHOCHU
8CMABKU 4 U npudcuMaromcsi K Heti yenmpoobexcHvimu cunamu. opmy nazpesarom
UHOYKMOpOM 00 memnepamypsl npumepro 600 °C u samusarom 6 nee nopyuio
cniasa, cuyscawje2o OJsl céA3vl8aHus 3eper aobpaszuea. Cnoui cesazyrowezo 2
NJIOMHO NpUMNCUMAemcs K abpasusy, HO He NPOHUKAem 6 e20 NOopbvl, MAaK Kax
Gopma spawaemcs ¢ HeOOCMamMo4HOU OJisi IMO20 CKOPOCMbIO. 3amem 6 paboyyro
noicms  Qopmul  3aAUBAIOM  ATIOMUHUEBbIU CHIA8, NPEeOHASHAYEHHbIU Ol
obpazosanus kopnyca uncmpymenma. llpu nocneodyiowem peskom yeeauueHuu
CKOpOCMU 8pawjeHuss noo Oelcmseuem 603pOCuie20 O0A8IeHUsl CEA3KA 3aN0JIHsem
nopvl  Mexcoy 3epHamu  abpasuséa, nocie ue2o @pawjarowasncs —gopma
oxnaxcoaemcs emecme ¢ OMAUBKOLL.

Cocmas  ceasku  Mmoocem  Oblmb  pa3IUYHLIM U HOOOUpaemcs: 8
coomeemcmeuu co ceovcmeamu abpaszuea. /s npedomapawjeHus nepemeujeHust
3epeH abpaszusa, 3aiumvlx pAacniagom, HeoOX00UMo, 4moodvl 0Opa3youwUll meno
UHCMPYMEHmMA CN1a8 Obll MeHee NJIOMHbIM, YeM C8A3KA, a C8A3KA MeHee NIOMHOU,
yem abpasus.
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