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1 METAJUJIBI U CILIABBI JIJIS1 FOBEJIMPHBIX U3JIEJIUIA

FOBenupHbIMU M3AENUSIMU HA3bIBAIOT MPEIMETHl YKpALICHUs YeJOBEKa M
OKpYXarolel ero o0CTaHOBKH, U3TOTOBJICHHBIE C UCIIOIB30BAHUEM 0JIarOpPOTHBIX
(IparoleHHbIX ) METAJIJIOB, IPArOLIEHHBIX KAMHEW U JIPYTUX J0JITOBEYHBIX MaTepu-
aJIOB TIPU YCIIOBUU MX BBICOKOXYIO0KECTBEHHOU 00pabOTKH.

Mertainel, KOTOPBIE UMEIOT BBICOKYI0 XMMHUYECKYI0 CTOMKOCTh U KpPaCUBBIN
BHEIIHWW BHJI B IOBEJIMPHBIX M3JENUAX, MOJIYYWIM Ha3BaHue OmaropomHsix. K
OJIaropoHBIM MeTayiaM OTHocsTes: 307010 (AU), cepedpo (AQ), matuHa (Pt),
pomuii (Rh), mpuawmii (Ir), pyrenmii (Ru), ocmuii (OS).

OCHOBHBIMH B FOBEJIMPHOM IPOU3BOJICTBE ABIISIIOTCS TPU METajIa — 30JI0TO,
cepebpo, mIaTuHa. DTH METaJUTbl OTJIMYAIOTCSl YHUKAJIbHBIMA CBOMCTBAMHU — Kpa-
CUBBII BHEIIHWI BHUJ U LBET, IPUPOJHASI MATKOCTh U INIACTUYHOCTD, JIOJITOBEY-
HOCTb, CIIOCOOHOCTb BBIMJISJIETh 0J1aropoIHO B MOJIMPOBAHHOM BHUJIE M COUYETATHCS
C JAparoleHHbIMA KaMHSAMU. VIMEHHO 3TH METaJUIbl COCTABIISIOT OCHOBY CIUIABOB,
IPUMEHSAEMBIX JUISl U3TOTOBJICHUS JIUTHIX FOBEJIMPHBIX YKPALLICHU.

K meramiaM ninaTHHOBOM rpynmnsl (IUIATUHOMIAM) OTHOCAT — HaJIaJAuil, po-
UM, UpUIANA, pyTeHU, ocMuid. /{7151 Bcex TUIaTHHOUIOB XapaKTepeH OeNblil IIBET ¢
pa3sHULIEH B OTTEHKAaX, BBICOKAsk KOPPO3HMOHHASI CTOMKOCTh U TYT'OTUIABKOCTb.

OcCHOBHas XapakTEpUCTHKA JPArol€HHOTO METAIA, U3 KOTOPOro MU3rOTOB-
JIEHO IOBEJIMPHOE YKpallleHHEe — ero mnpoda, o003Hayaromas COAEp:KaHHE HEMNo-
CPEACTBEHHO METAJIJIA B JAHHOM CILIABE.

Ha tepputopun YKpauHbl Bce IOBEIMpPHBIE U3AENHs 00A3aHBI MPOXOJUTH
rocyapCTBEHHBI MPOOUPHBINA KOHTPOJIb, KOTOPBIM MPOBEPSIET MPoOy MeTaia u
noaTeepxaaet e€ coorsercTBue 'OCTy, cTaBs Ha KaKIOM U3EINNA CIIEHNUAIIBHOE
kieiiMo. B Ykpaune B kadecTBe KieiiMa BBICTYIAeT Tpe3yoer ¢ nugupHbIM 000-
3HaY€HUEeM MpoObI, KPOME TOT0, Ha Ka)/JOM H3ENIMU CTaBUTCA eul€ U Kiehmo-
UMEHHUK npou3BoauTenst. C UX MOMOIIBI0 MOYKHO BCEIZla BBIICHUTH — KEM M KO-
r7a ykpaueHue OblI0 U3TOTOBJIEHO, U KTO €r0 MPOBEPSLI.

1.1 30,10TO ¥ €ro CIIABbI

B VYkpauHe 3070TO M €ro CIuiaBbl periiaMEHTHPYIOTCS MEKTOCYAapCTBEH-
aeiM JICTY T'OCT 6835:2004 [1].

B Hacrosimiee BpeMsi MHpPOBBIE 3amachl 30JI0Ta PACHpeNessIOTCs CIeayIo-
muM o0pa3zoM: oulIMalbHBIE pe3epBbl B OaHKax U KazHadeilcTBax — 60%; dact-
Hoe HakoruieHue — 20%; nparoneHHOCTH (FOBEMPHBIE W XYI0KECTBEHHBIE U3JIe-
7us), a Takxke npomeliuieHHas npoaykuus — 20% [2]. OcHoBHasg macca 4YMCTOro
30J710Ta B YKpaumHEe pacxoJyeTcs B IEJAX: MOJYYSHUsS CIUIaBOB, TPUMEHSEMBIX B
IOBEJIMPHOM TPOU3BOJICTBE; MPOU3BOACTBA MOHET U Menajeil, 3yOHbIX MPOTE30B,
CyCaJIbHOTO 30JI0TAa W JIEKOPATUBHBIX MOKPBITHIA, JJIS HYXKJ 3JIEKTPOHHOU TMPO-
MBIIIJICHHOCTH U IPUOOPOCTPOCHHUS.



1.1.1 Ceouiicmea 3010ma

LlenHneiiiee cBOMCTBO 30JI0Ta — XUMHYECKasl CTOMKOCTh. 30JI0TO HE OKHC-
JII€TCSL Ha BO3JIyXE JaXKe MPHU HArpeBaHWHW, YCTOMYMBO MPHU BO3JACHCTBHU HA HETO
BJIard, HE BCTYMAET B PEAKIMIO C KUCIOTaMHM, IIEJI0YaMu, COsiMU. PacTBopsieTcs
30JI0TO B CMECH COJISTHOM M a30THOM KHUCJIOT (1IapCKOM BOAKE):

Au + HNO; + 3HCI — AuCl; + NO1+ 2H,0. (1.1)

Taxoxe 30710TO pacTBOpsiETCs B PTYTH, 00pa3ys amanbramy. 30J0TO CKJIOHHO
00pa30BBIBaTh KOMIIJIEKCHBIE COEAMHEHNUS, B KOTOPBIX BaJIECHTHOCTh 30J10Ta MOKET
PaBHATHCS €IUHUIIE WA TPEM.

Ha npakTvke roBEIMpHbIE W3/€NUs, U3TOTOBJICHHBIE M3 CIUIaBOB 585-i u
BBIIIIE P00, HE BBI3BIBAIOT MPOOJIEM C KOPPO3HUEH.

[To BHENIHEMY BHly YMCTOE 30JI0TO — SAPKO-’KEIATHIA METall, UMEIOLUN XO-
pouuii OJeCK, YCUIMBAIOLIUIICS NpU MOJUPOBKE. XUMHUECKUH COCTaB 30J10Ta

npejcTaBicH B Tabnuue 1.1, ¢pusuueckne U1 MEXaHHYECKUE CBOMCTBA 30JI0Ta — B
tabmuie 1.2 [2; 3].

Tabnuya 1.1 — Xumuueckuti cocmas 30n1oma (I'OCT 6835-2004)

Xumuueckuii coctas, Mac. %
Mapka Au, pUMecH, He 0oJiee
HEe MEHee Pb Fe Sh Bi Cu Ag
311 99,99 99,99 0,003 0,004 0,001 0,002 0,007 0,008
31 99,9 99,90 0,003 0,035 0,002 0,002 0,012 0,020

Tabnuya 1.2 —Ceoticmea 3010ma

Du3nYeCKHe CBONCTBA MexaHu4ecKue CBOMCTBA (TEXHUIECKAs! YHCTOTA)

[Ipo4HOCTH B OTOXKEHHOM COCTOSIHUH

[LI0THOCTB, T/cM® 19,32 P > | 120...130
Mlla
TBepaOCTH B OTOMXOKEHHOM COCTOSHHU

Temnepatypa miasienus, °C 1063 P 18,5
HB, ex.

Temmneparypa kunenus, °C 2970 | OTtHOCHTeNnbHOE yuInHeHue, % 30...50

TemnonpooaHocts, B/(M-K) 310 OTHOCHUTENBHOE Cy)KEHUE, % 90

Kak BugHO B3 MaHHBIX TaOMUIEI 1.2, 30710TO — BEICOKOIUIACTUYHBIN, MATKHUI,
KOBKMH U TATy4Yrid MeTamul. M3 1 T 30510Ta MOKHO BBITSIHYTh MPOBOJIOKY JJIMHOU
3,5 kM. 30JI0TO MOKHO BBIKOBaTh TaK, YTO OHO OyJA€T MpomycKaTh CBET. JIMCTHI
3070Ta TonurHOM okoJio 0,000 MM Ha3bIBaIOTCS CyCaIbHBIM 30JI0TOM.




1.1.2 Bauanue necupyrowjux 31eMeHmos u npumeceil Ha c60licmea cnia-
606 3010ma

Hucroe 30JI0TO SABJISIETCS CIMIIKOM MSTKUM, IO3TOMY B FOBEJIMPHOM IPOU3-
BOJICTBE €r0 HE UCHOJB3YIOT B CAMOCTOSTENBHOM BUAE. C LENTbIO MTOBBIIIECHUS M€-
XaHUYECKUX CBOMCTB 30JI0TO JIETUPYIOT: CEPeOpPOM, MEJIbI0, HUKEIEM, MaJUIaIueM,
MJIATUHOM, IIMHKOM, KagmueM. [IpakThaeckn Bce JIETUPYIONINe 3JIEMEHTHI obecrie-
YUBAIOT CILJIaBaM 30J10Ta MOBBIIIEHHE MPOYHOCTH (puc. 1.1).
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PMC)/HOK 1.1 — Brusnue PA3TUYHBIX Memaljlo HA NPOYHOCNb 30JI10NblX CNllde06

PaccmoTpum BnMSHHE OCHOBHBIX JIETUPYIOIIMX J3JEMEHTOB HAa CBOWCTBA
CILTaBOB 30Ji0Ta [4].

CepeOpo — NOHMKAET TEMIIEPATYPY IUJIABJIICHUA CIUIaBA, TMOBBIIIAECT ILIa-
CTUYHOCTb, MSTKOCTb U KOBKOCTb, IO MEPE YBEIWYEHUs COACPKAHUSA B CIUJIABE
MEHSET LUBET OT KEITOTO A0 KEITO-3EJIEHOTO.

Menab — NOBBIIAET TBEPAOCTD CIUIABA, IOHMKAET TEMIIEPATYPY ILIABICHUS,
IPUAAET IUIACTUYHOCTh U KOBKOCTb, MEHSET LIBET OT KPACHOIO 10 IPKO-KPACHOTO.

IlnaTtuHa — MOBBILIAET TEMIEPATypy IUIABJICHUS CIUIaBa, OOECIeunBaET
IUTACTUYHOCTB, MATKOCTh U KOBKOCTh. CIIIaB 30J10Ta MPU COAECP’KAHUU MAJIAIUS
10% okparmuBaeTcs B OCJIbIi 1IBET.

Hukesb — MOBBIIAET TBEPAOCTH, YJIy4IlAeT JINTEWHBIE CBOMCTBA CIUIABA,
CHOCOOCTBYET MPUAAHHIO CIIaBY O€JI0ro I[BETa.

HNpuamii — noHmwkaeT Temneparypy IjiaBjieHus CIijiaBa (CIuiaB, COCTOSIIMIMA
u3 75% 3osota u 25% wupuaus, ABISETCS CaMbIM JIETKOIUIABKUM 30JIOTHIM MPHUIIO-
eM ¢ Temneparypoii minasnenus 425°C).

LIMHK — MOBBIIAET TEKYYECTh U TBEPAOCTH CIUIABA, OJHAKO OXPYMYHMBAET
€ro, pe3Ko MOHKAET TEMIIEPATypy IUIABJIICHUS U MPUIAET CIUIaBYy O€JIbIid LIBET.

KaamMmuii — noHmwxkaer teMreparypy IUIaBJIEHUS], TOBBIIAET MJIACTUYHOCTb,
KOBKOCTb M MSITKOCTb CIIJIaBa, 0OecreurnBaeT Oesblid LIBET.



PaccMmoTpum BiausiHue mprMecei Ha CBOMCTBA CIUIAaBOB 30J10Ta [4].

AJIIOMUHUI — YBEJIMYUBAET MPOYHOCTh M CKIOHHOCTb K IMOTYCKHEHUIO
CIUIABOB C HU3KUM cojiepkaHueM 3oiioTa. [Ipu meperniaBke MoxkeT 00pa3oBaThCs
okuck amomunus Al,Oz, KOTOpas JenaeT cijiaB He MPUTOJHBIM K 00paboTKe.

CauHel — B CIUIaBE 30JI0Ta SBJIAETCA HauboJjee BpeJHOU puMechio. Jlaxe
B HeOoubIIMX KonuuecTBax (Hanpumep, 0,05%) nenaet 3010ThIe CIUIaBbl XPYIKH-
MU U HEMPUTOAHBIMH K 00pa0boTKe. CBHHEL HE MOJTHOCTHIO PACTBOPSAETCS B 30J10TE
U 00pa3yeT JIETKOIUIaBKYI0 MHTepMeTalunueckyio ¢azy Au,Pb c temmepatypoit
rasnenust 327°C. 1lpu HarpeBe cruiaBa B MPOIECCE OTKUTA WIHM MalKu W3S
daza Au,Pb ctpemutcsi coOpaThCsi BOKPYT 3€pEH KPUCTANINYECKOM PEIIETKH U Ta-
KON MeTayI CTaHOBUTCSI HETPUTOAHBIM ISl TUIACTUYECKOW NedopMalluu BCIE/I-
CTBUE TOBBIIICHHON XPYIMKOCTH.

OnoBo — pactBopsiercs B cruiaBax Au-Ag-Cu go 4%, He oka3biBasi mpu
TOM Ha MX CBOWCTBA 3aMeTHOro BiMsAHUA. C yBETMYEHHEM COJAEpKAHMS OJIOBA
oonee 4% oOpa3yeTcs OKUCh 0JI0Ba, KOTOpas MPH 3aTBEPJIEBAHUU PACIIOIAraeTCs
10 TPAaHULIAM 3€PEH U JEJIaeT CIUIaB XPYIKUM.

Kese30 — yacTulbl Kenes3a, MOMABIIME B CIUIaBAa 30J10Ta, COAEPKAThCS B
HEM B B MJIe€ MHOPOAHBIX BKIIFOUEHUI, KOTOPBIE HE OKa3bIBAIOT 0COOOT0 BIIMSHUSA
IpU IJIACTUYECKON nedopMalin, OJHAKO 3HAYUTEIBHO yXyIUIatoT 00pabaThiBae-
MOCTh M€Tajula IpHu oOpabOTKe pe3aHuEM U JIOBOJAOYHBIX ornepauusix. B cBs3m ¢
ATHUM COJIEP>KAHUE JKEJIe3a B 30JI0ThIX CIUIaBaX HE JOJDKHO npeBbimath 0,18%.

KpeMHuii — MoeT monacth B pacIuiaB U3 MaTepuaia THTJIs, CoepKalle-
ro kBapil. C 30710TOM KpeMHUI 00pa3yeT IBTEKTUKY, KOTOPasl IJIABUTCA IIPU TEM-
neparype 370°C, 4To 3HaUUTENIBHO yXyAlaeT 00padaThIBAEMOCTh CIJIaBa.

dDocdop u cepa — ¢ 30JI0TOM HE B3aUMOJICHCTBYET, OJHAKO CEpa AKTUBHO
pearupyer ¢ JIETHpPYIOIMIMMH METalJlaMHu - cepeOpoM, MeIbI0, HUKEIEM U MeTall-
JaMu TUIATHHOBOW Tpytiibl, a dochop 00pasyeT ¢ JErHpPYIONMMUA METalljlaMu
XPYIKHUE COEAMHEHUS C HU3KOILIABKOW 3BTEKTUKOM.

I'a3bl — BeTpeuaromuecs mpu miaske rassl (O, Ho, Ny, CO, CO,, SO,, H,0)
B YMCTOM 30JI0T€ He pacTBOpsAroTcs. [lpu nmomaganum B pacmjiaB OHM CTaHOBSITCS
OPUYUHON MOJYyYEHUS MOPUCTHIX CIUTKOB MJIM MOTYT 00pa30BbIBaTh XUMUUYECKUE
COEIMHEHUS C JIETUPYIOIIMMH 3JIEMEHTaMH 30JI0THIX CILJIABOB, 3HAUUTEJIBHO CHHU-
’asl TNIACTUIHOCTH CILIABOB.

1.1.3 Cnnaewt 3010ma panudHulx npoo

B roBenupHOM mpou3BOJICTBE B OOJBIIMHCTBE CIIYYaeB HCIOJIB3YIOT TPEX-
KOMIIOHEHTHBIE CIUIaBBI CHCTEMBI 30JI0TO-CEpeOpPO-Me/ib, KOTOPhIE MOTYT COJEp-
JKaThb I00aBKU HUKEJIS, Majiaaus, IIMHKA, KoOaibTa, Kaamus, oopa.

DneMEeHThI, BXOJAIINE B MapKy CIUIaBa 30JI0Ta, 0003HAYAIOT CJIEAYIOIIUM
obpazom: 31 — 301m010; Cp — cepebpo; Iln — mnatuna; M — menp; H — aukens; [
— muHK; 110 — mamwmaguii; Po — ponwii; U — upuanii; Ko — kagmui.

Ludpsl B 30JI0THIX, 30J10TO-CEPEOPSHBIX, 30J0TO-CEpEOPSIHO-METHBIX, 30J10-
TO-MEIHBIX CIUIaBaX yKa3bIBAIOT MACCOBYIO JOJIO 30JI0Ta U cepedpa B THICSYHBIX
noJsx (mpobax).



B coorBerctBuM ¢ I'OCT 6835-2004 «3070TO M CIJIaBBl HA €TI0 OCHOBE»
HAaMMEHOBAaHHWE MapOK CIUIABOB COCTOUT M3 OyKB, 0003HAYAIOIIUX KOMITOHEHTHI
CILJIaBa, ¥ CICAYIOIIMX 3a HUMHU ITU(]p, YKa3hIBAIOIIMX HOMUHAIBHOE COJICpKAHNE
KOMITOHEHTOB OJIarOpOJIHBIX META/UIOB B ciiaBe B %. Hampumep, crimaB mapku
3n1CpM585-80 coxepxut: 301010 58,5%, cepedbpo 8,0%, Menp — ocTaibHOE
(33,5%).

30J10ThIE CIUTaBBI KJIACCU(DHUIMPYIOTCS IO IBETY U, B 3aBUCUMOCTH OT OT-
TEHKOB, OBIBAIOT JKEIIThIE, KpAaCHBIC, 3€JICHbIC, Oenble, pO30BhIC U T.1. /{11 nsmene-
HUS WY TIPUIaHAS [IBETA CIUIABY C 30JI0TOM MOTYT OBITh IOOABJICHBI B PA3TUIHBIX
MIPOTIOPIUSAX HUKEIh, MEIlb, IIMHK U cepebpo. CiemyeT y4uThIBaTh, YTO CIUIABBI
OJIHOTO I[BE€Ta MOTYT UMETh PA3JIMUYHOE MTPOIIECHTHOE COJICPKAHUE 30JI0TA.

B roBenupHOM MPOM3BOACTBE HAMOOJBINEE PACPOCTPAHCHUE MOTYUUIIO
KEJTOE 30JI0TO. benoe 3010T0 MpUMEHSIETCS peKe, B OCHOBHOM, JIJIsl FOBEIUPHBIX
yKpalleHUu cO BCTaBKaMU M3 OpwJITMaHTOB. KpacHoe 3070TO 4acTo MPUMEHSIOT
U1 co3fanus A dexra KOHTpacTa ¢ 6€JIBIM 30JI0TOM. 3€JI€HOE 30JI0TO IPUMEHSIIOT
KpaiiHe peJIKo, B OCHOBHOM, JIsSI MPUIAHUS IOBEIUPHOMY H3ennto 3¢ dexra cra-
PUHBI.

CBOﬁCTBa CIIITaBOB OCHOBHBIX HOBCIHNPHBIX Hp06 IMpCaACTaBJICHBI B Ta6JIHIIe
1.3[2].

Tabnuya 1.3 — Ceoticmea 108eUPHbIX CHIABOE 30]10MA

Cocras, mac. % MexaHn4decKue CBOMCTBA
Lger HHTEpBAI HB, oB, J,
clitapa Au Ag Cu Pd mwriasiaenus, °C | Mlla MlIIa %
1 2 3 4 5 6 7 8 9
Cnnasel 750-i1 npoObl
JKEJTHIN 75 17 8 - 920-930 1000 460 44
PO30BBII 75 125 | 12,5 - 900-920 1100 480 46
Oenblit 75 5 - 20 1272-1280 1000 - -
3eJIeHBIN 75 25 - - 1040-1045 1150 450 45
CrunaBbl 585-i mpoObI
e 58,5 | 38,25 | 325 | - 970-990 690 | 300 35
3€JIeHBIN
skenrosatei | 58,5 | 28,0 13,5 - 830-870 1180 510 33
JKEJThIN 58,5 | 18,75 | 22,75 - 810-850 1310 530 36
PO30BBII 585 | 90 | 325 - 850-890 1140 510 44
Crunabl 375-i mpoObI
- 375 | 20 60,5 - 966-986 - - -
- 37,5 | 10,0 | 52,5 - 926-940 - - -
- 375 | 16,0 | 46,5 - 882-901 - - -
- 375 | 170 | 485 | 3,8 850-975 - - -




IIpoooncenue mabauyor 1.3

1 | 2 | 3 | 4 | 5 | 6 7 | 8 | 9
CrnnaBel 333-i1 mpoOsl

oezuio- 333 | 534 | 133 | - 870-790 1100 | 440 28
JKCIIThIN
KEITHI 333 | 445 | 22 | - 820-800 1100 | 470 24
CPEAHC 333 | 333 | 334 | - 825-800 1150 | 480 25
KCIIThIN
opamkessii | 33,3 | 200 | 46,7 | - 900-800 1100 | 410 30
KpacHb1i 33| 95 | 572 | - 950-860 1000 | 450 35

Camoe mupoKoe MpUMEHEHNe MPU U3rOTOBJICHUHU IOBETUPHBIX U3/CIUN MO-
aydusd crutaBel 585-i1 mpoObl. B Vkpanne 585-1 mpoOa Obla BBejJeHA B3aMEH
583-i1 B 1989 r. u Obuta IpUpaBHEHA B TOPTOBBIX U CKYMOYHBIX MPEUCKYypaHTaX K
583-i1 mpooe.

CrmuiaBbl 30510Ta 585-1 U pojicTBeHHOU el 583-i1 mpoObl 00Ja4aI0T XOPOIIIH-
MU TE€XHOJOTMYECKUMHU CBOMCTBAMH, XOPOLIEH MaseMOCTbIO, UMEIOT KpPACHBBII
BHEIIHUN BHJ, BBICOKHE MEXAHUYECKHUE U AHTUKOPPO3MOHHBIE CBOWCTBA. 1o XM-
MUYECKON CTOMKOCTHM OHU OTHOCSTCS K TPYIIE PAaCTBOPUMBIX B MUHEPAIbHBIX
KHUCJIOTaX CILJIABOB.

HauOomnbiiee pacnpocTpaHeHUE MOTYYUIIU CIUIaBbl 585-i mpoObl, cocTos-
nye U3 Tpex U 0oJiee KOMIIOHEHTOB, KOTOPhIE KPOME 30J10Ta MOTYT COJIEpKaT B
CBOEM COCTaBe cepedpo, Me/lb, HUKEh, Na/IaIui, KaAMUNA U [IUHK.

B 3aBucuMOCTH OT XMMHUYECKOTO COCTaBa I[BET CIUIaBOB 585-i1 mpoObl Mo-
KET 3HAYUTEITHHO U3MEHATHCS — OT KPACHOTO, JKEJITOTO MJIM 3€JeHOr0 10 Oenoro
Pa3IMYHON MHTEHCUBHOCTU U OTTeHKOB (Tabiu. 1.3). Ecnu cruaB 585-i1 mpoOsI co-
JIEP’KUT TOJIBKO cepedpo, OH UMEET HEeKPACHBBINA OJIeIHO-3€TIEHBIN IIBET U CTaHO-
BUTCA ciuiikoM MsTkuM. [Ipu 3amene 6...12% cepebpa Ha Meab CIJIaB CTAaHOBUT-
cs1 3enenbiM, ipu 20...30% — KeNThIM, pO30BbIM — IPU HEOOJBITIOM KOJINYECTBE.

Haunbonee mmpoko B HOBETUPHONW MPOMBIIUICHHOCTH MPUMEHSETCS CIUIaB
3nCpM585-80. [lo MEXaHMYECKHM M TEXHOJOTHYECKUM XAPAKTEPUCTUKAM ITOT
CILJIaB Y/JOBJICTBOPSIET TPEOOBAHUSAM IOBEJIMPHOTO MPOU3BOJACTBA HA BCEX TEXHO-
JIOTUYECKUX ONEpaIusixX U MPUMEHSETCS Il U3TOTOBJICHHUSI BCEX BUJIOB FOBEJIHUD-
HBIX W3Jenuid. MexXxaHM4YeCcKrue CBOMCTBA ATOrO CILUIABA CUUTAKOTCA ITAJTOHHBIMU
JUJIS1 OIICHKH BCEX MaTepUajioB, IPUMEHSIEMbIX B FOBEIUPHOM MTPOU3BOICTBE.

B roBenupHON MPOMBINIIEHHOCTH IIMPOKOE PACHPOCTPAHEHHUE MOTYUUIIN
CIUUIaBBI 30JI0Ta OEJIOTO 1BETa, UMEHYEMbIEC «OEIbIM» 30JI0TOM, MpeTHA3HAYCHHBIC
JUTSL U3TOTOBJICHHS M3JICIIMNA C OTPAHEHHBIMHU JIParoleHHbIMU KaMHsMU (OpUiLIH-
aHTaMU ¥ U3yMpyAamu). 30JI0TOM CIJIaB MIPHOOpeTaeT Oemblid 1BET MPHU J00aBie-
HUM MaJUTaJusl B KOJU4YeCcTBE OKoJIo 16%, a Takyke HHMKENS U IIMHKA, HampuMmep,
cmiaB 3aCplInH750-90-140 u 3nCpllnH750-70-140.

JI1s1 mosydeHus: I0BEMPHBIX U3JETUNA METOAaMU TOUYHOTO JIUTh UCHOJIb3Y-
IOT JIMTEHHBIC CIUTaBbI Oetoro 3o0i0ta cucteMbl AU-Cu-Ni-Zn (tadi. 1.4) [2].



Tabnuya 1.4 — Jlumeiinvle cniasol 6e1020 30710ma

Mapka crimaBa Cocras, Mac. %

Au Cu NI Zn Ipoyne
3nMHI1750-15-7,5 75 15 7,5 2,5 -
3n1MHI750-12,5-10 75 12,5 10 2,5 -
3nMHII583-25-12,5 58,3 25 12,5 4,2 -
3nMHII583-16-17 58,3 16,2 17 8,5 -
3nMHII583-22-15 58,3 22 14,7 4,8 0,2 Mn

N3 «OenpIx» CIIaBoOB 30J10Ta B IOBEJIMPHOM JINThe HanboJiee MUPOKOoe pac-
npoctpaHeHue noiyuui cruiaB 750-i nmpoOsr 3nMHI[750-12,5-10. Xumuueckuit
COCTaB JIaHHOTO CIUIaBa MPHUBEACH B TaOd. 1.4; MOMYCTUMBIMH MPUMECSIMU SIBIIS-

rorcst Pb, Sb, Bi B xoimuectBe He Ooiee 0,005% kaxnas u Fe B xonmyecTBe He
6oiee 0,1%.

1.2 Cepedpo u ero cniiaBbl

[To onieHKaM 3KCHEpTOB B 00JACTU METAJUIOB K KOHIy XX B. B MUPE HaKoOI-
JeHo okojo 640 Teic. T cepedpa. MupoBbie 3amachkl cepedpa pacupeaesisitoTes cie-
AYIOIIUM 00pa30M: IOBEJIUPHBIE U JIEKOPATUBHBIE WU3/IETHs, CTOJIOBOE Cepedpo U
IpEeIMEThI PEIMTHO3HOTO KyilbTa — 85%; cepeOpsHble CIUTKU — 8%; B BUJIE MOHET
u menainein — 7%. B Hactosiiee Bpems 6onee 70% cepeOpa pacxomyeTcst Ha Mpo-
MBILLUICHHBIE LIETU: B oTOMaTepuanax, B 3JIEKTPOTEXHUKE, AIEKTPOHUKE, pPaaHo-
TEXHUKE U CBSI3aHHBIX C HUMH OTPACiIsIX MAIIMHOCTPOEHUS. bosbiioe KonnuecTBo
cepebpa TakKe HCIOJIb3YeTCs B XUMUYECKOW OTPaciu U JJisl U3TOTOBJICHUS MPHU-
noes [2].

1.2.1 Ceoiicmea cepeopa

B Vkpaune cepebpo u ero cruiaBbl perjiaMeHTUPYIOTCSI MEXKTOCY1apCTBEH-
ueiM JICTY I'OCT 6836:2004 [5].

CepeOpo — meTasut 0enoro 1BeTa, MJIACTUYHBIN, KOBKUN, 04eHb TAry4yuid. [1o
MSITKOCTH OHO CTOUT MEXIY 30JI0TOM U Menbto. O0nagaeT HauBbICHICH TEIo- U
AJIEKTPONPOBOTHOCTHIO, a TAK)KE HAMBBICIIIEH OTPaKaTeIbHON CIIOCOOHOCTHIO, TO-
TUPYEeMOCThI0 U OneckoM. [lyTem mpokaTKu W3 HEro MOKHO TOJYYUThH JIUCTHI
tosuHo# 10 0,00025 MmM. Cepebpo oUeHb YCTOMYHMBO K JIEHCTBUIO BIAXKHOU Cpe-
1. TemMHeeT mpu COCAMHEHUH C CepoBOIOPO0M. OKHUCISETCS TakkKe TOJ JeH-
CTBHEM O30HA, TOKPHIBAsICh YepHBIM HaneToM. CepeOpo JEeTrKo pacTBOpsieTCs B
a30THOM KUCJIOTE U B3aMMOJICUCTBYET C IMAHUAMH IICJIOYHBIX METAIIJIOB.

XuUMUYECKHI cocTaB cepedpa mpejacTaBieH B Taomune 1.5, ¢pusudeckue u
MEXaHWYECKUE CBOMCTBA cepeOpa — B Tabuie 1.6 [3].




Tabnuya 1.5 — Xumuueckuii cocmas cepeopa (I'OCT 6836-2004)

Xumuueckuii coctas, Mac. %
Mapka Ag, npuMecH, He Oosiee
He Ooitee Pb Fe Sb Bi Cu Bcero
Cp 99,99 99,99 0,003 0,004 0,001 0,002 0,008 0,01
Cp 99,9 99,90 0,003 0,035 0,002 0,002 0,015 0,10

Tabnuya 1.6 —Ceoticmsa cepebpa

Du3nyecKue CBOKMCTBA Mexanudeckue CBOMCTBA (TEXHUYECKasi YUCTOTA)
[IpoyHOCTE B OTOXKEHHOM COCTOS-
IInoTHOCTB, r/em® 10,49 P 140...160
auu, Mlla
TBepIoCTh B OTOMOKEHHOM COCTOSTHUU
Temneparypa miasnenus, °C 960 P 24...26
(HB), en.
Temmneparypa kunenus, °C 2210 |OtHocHTENbHOE yUITHHEHHE, Y0 50...60
TermnonpoBoaHocTh, Br/(M-K) 454 | OtHOCHUTENBHOE CyXeHue, % 80...95

Cepebpo TBepxke 30J0Ta, HO MAr4ye Meau. BenencTBue MArKOCTH YUCTOE Ce-
pebpo (tabdin.1.5) ynorpebasieTcs B BUjie CIulaBa C MEJIbIo, @ B JPEBHOCTU — TAKXKE
Y BUJIE IPUPOJHOIO CIUIABA C 30JI0TOM — 3JIEKTpyMa. B HacTosiee BpeMs cepedpo
SBIISIETCSL 00513aTEbHBIM KOMIIOHEHTOM CILIABOB OCHOBHBIX IOBEJIMPHBIX MPOO 30-
jota. PacTBopsisick B 30J10TOM CIUIaBe, cepeOpo MpHIaeT eMy IUIaCTUYHOCTh, OJIECK
U o0JeryaeT naiky, OJHaKO U3MEHSET LBET CIJIaBa U 3HAUUTEIbHO MOBBIIIAET €r0

IICHY.

1.2.2 Bausanue nezupyrouiux 31eMeHmo8 u npumeceil Ha ceoiicmea cnia-
606 cepebpa

IOBenupHbIe criaBbl cepedpa — 3TO JBYXKOMIIOHEHTHBIC CIUIABBI CUCTEMBbI
cepedbpo-Meib.

Meab — ¢ MOBBINIEHUEM COAEpkKaHUS Meau 10 28 % MPOYHOCTh U TBEP-
JOCTh criaBoB cucTeMbl Ag-Cu MOBBIMIAETCS, a MIACTUYHOCTh CHUXKAaeTCs. Menb
BIIMSET Ha IBET cepedpa, MpuiaBas €My OTTEHKHM KEITOr0 M KpPacHOro IIBETa.
Hamnpumep, crimaB cepedpa ¢ 50% Meau umeeTr KpacHOBAThI OTTEHOK, a ¢ 70%
MEIU — KPACHBIM 1IBET.

JHo6aBku B crutaB Ag-Cu Jpyrux METaJIIOB MO3BOJISIIOT CYIIECTBEHHO U3Me-
HUTb €r0 CBOMCTBA. PacCMOTpUM BIMSHUE JIETUPYIOIIUX AJIEMEHTOB HA CBOMCTBA
CIU1aBOB cepedpa [2, 4].

30s10T0 — cmaBel cucteMbl AQ-Au 00J1aIal0T BBHICOKMMHU JIMTCHHBIMU
CBOMCTBaMH M CTOUMKOCTBIO K OKHCIIeHHI0. CrutaBel cepebpa ¢ MEIbI0 SBIISIIOTCS
BBICOKOIUJITACTUYHBIMU C TTOKa3aTeJIeM OTHOCUTENbHOTrO yanuHeHus 40...45%, 4ro
T03BOJIACT POKATHIBATH ITH CIUIABBI B (HOIbry ToMmuHo# 1...1,25-10™ mm.

Hukens — nipu comepxanuu HUKeNs 10 1% 3ameisieTcst pocTt 3epHa, ciie-
JIOBaTeJIbHO, MOBBIIIAETCS MPOYHOCTH CIUiaBa cepedpa. Ilpu conmepxkanun HUKEIs
1o 2,5% yxynmaercs oopabaTeiBaeMOCTh ciuiaBa. [Ipu copepxxanuu Hukens Ooliee
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2,5%, OH TepseT cIOCOOHOCTh PACTBOPSTCS B CIUIABE U CTAHOBUTCS BPEIHOU MpH-
MECHI0, CILJIAaB CTAHOBUTCS JIOMKHUM.

Kesie30 — sABIISIETCS BCEr/la HEXKENATEIbHONW MPUMECHIO B CIUIaBax ceped-
pa. XKene3o He pacTBOpsieTCsl B cepedpe U MPUCYTCTBYET B €ro CIulaBaX B BUJIE
Yy>KEpPOJIHbIX YACTHUII, YXYJIIAIOMUX 00padaThiBA€MOCTh CIUIaBa B XOje HUTU)O-
BaJIbHO-TIOJIMPOBAIILHBIX ONIEPALIUA.

CBuHenl — TIpHJIaeT CIjIaBaM cepedpa XpynkocTs mpu Harpese. Cepedpo co
CBUHIIOM y>ke mpu Temmeparype 304°C o0pa3yroT IBTEKTHKY, PACIIOJIO0KESHHYIO 110
TPaHMIIAM 3€PEH, KOTOpasi 00CCIICUNBAET CIUIABY CBOMCTBO KPAcCHOJIOMKOCTH. Mc-
XOJI U3 3TOTO, Ha TPAKTUKE COJAEpKAaHWE CBUHIIA B CIIaBax cepedpa HE JTOKHO
npesbimath 0,005%.

OJ10B0 — HE3HAYUTENBHOE KOJIMYECTBO CHUKAET TEMIIEPATYpPy IIaBICHUS
criaBa. Yucroe cepedpo MoKeT pacTBOpUTh B cede 10 19% onoa. Eciu B criiaBe
Ag-Cu conepxanue 0j10Ba MpeBbICUT 9%, TO 00pa3yeTcs XpynKkoe HHTepMETaIIH-
yeckoe coenuHenne CuySn. OnoBO HpH IUIABJIEHUU OKHUCISIETCSA, U XPYNKOCTh
CIUIaBa BO3pacTaeT u3-3a oopazoBaHus okcuaa SnO,.

AJloMUHUI — 710 5% pacTBOpsieTCs: B TBEPAOM CIUIABE, OJIHAKO Mpu Oosee
BBICOKOM COJIEp)KaHUM aIOMUHUS 00pa3yeTcs xpynkoe coenuuenue AgsAl. [lpu
OT)KUTE U IUIaBKe oOpasyercsa Takxke coeauHeHue Al,Oz, koTopoe, pacmosarasch
10 TPAaHMIIAM 3€PEH, JIETAET CIJIaB XPYNKUM U JIOMKHUM.

uHK — UMeeT peIeNIbHYI0 PacCTBOPUMOCTD B cepedpe 10 20%, oaHako, Ha
MIPaKTUKE COJEpKaHHE LIMHKAa B cepedpe He NOJKHO mpeBbimath 14%. B stom
clyyae CIUlaBbl cepeOpa HE TYCKHEIOT Ha BO3/yXe, UMEIOT BBICOKYIO IIACTHY-
HOCTb U XOPOUIO MOJUPYIOTCS.

Kaamuii — npegensHo pactBopuM B cepedpe 10 30%. CrutaBel cepebpa ¢
KaJIMUEM IJIACTUYHBI, YCTOWUUBBI MPOTUB aTMOCHEPHOIN KOPPO3UH, HE TYCKHEIOT
U XOPOIIIo 00padaThIBAIOTCS.

[luHK 1 KaAMUN — TaKXKe SIBJSIFOTCA BXXKHEUIIIMMH MPUCAAKAMHA TSI TIOJTY-
YEHUS IPUIIOEB HA OCHOBE cepedpa, CHIDKAIOIINX TeMITepaTypy MIIaBICHHUS.

Kpemnuii — pactopsiercst B cepebpe no 1,5%. Ilpu 6onsimem copepka-
HUU, W30BITOK KPEMHHMsI pacrojiaraeTcsl Mo TPaHUIlAM 3€PEH B BHJI€ DBTEKTHUKH C
Temmneparypoil miasieHuss 830°C, mpu 3TOM CILIaB CTAHOBUTCSI OUYE€Hb XPYIKUM U
MOJIHOCTBIO HEMPUTOAHBIM JIJIs1 00pabOTKM TuiacThuueckoi nedopmanueid. OCHOB-
HOM MCTOYHHMK KPEMHHMS B IOBEJIUPHBIX CIUIaBaX — KBapil, CIY>KalllUi MaTepraioM
JUISl U3TOTOBJICHUS TJIABWJIHLHBIX TUTJICH.

Yraepoa (rpadput) — He pearupyer ¢ cepedpoM U HE pacTBOPSIETCS B HEM.
Pacnonaraercst mo rpaHuiiaM 3epeH, Aenas criaB cepedpa OueHb XPYIKHUM.

dochop u cepa — 00pa3yrOT ¢ cepeOPOM U MEIbIO TBEPJIbIE COCIUHEHUS,
KOTOpPBIE MOTYT pacliojaraThCs Kak Mo TpaHuIlaM 3epeH, Tak U BHyTpu HuX. Cruia-
BBl OT 9TOTO CTAHOBSATCSI XPYNKHUMH, OBICTPO TYCKHEIOT, HA HUX TUIOXO JIOXKATCS
raJibBaHu4Yeckue mOoKpbiTUs. [Ipu mmaBke (ra3oBoil Wiaum OEH3WHOBOW) TOPEITKOMN
JIBYOKHCH CEpBbI MOTJIOMIAETCS CIUIABOM, a MIPU MOCIIEIYIONIEM 3aTBEPJCBAHUU BbI-
JeNsIeTCs, ieNiasi CIijIaB MOPUCTHIM, KPOME 3TOTO Ha TpaHUIaX 3epeH o0pa3yroTcs
coenunennst CuU,S u Ag,S. McTounrkaMu momaianus CEphl B CIJIaBBI MOTYT OBITh
coJiepKallie Ccepy HMCXOJHBbIE MaTepHallbl, TOPIOYHMI Tra3, OCTAaTKU TPABUIHHBIX
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pactBopoB. HesnauutenbHbie ciienibl (ochopa AenarT CIUIaB KPACHOIOMKUM U
obicTpoTyckHerommm. dochop MoxkeT monacTh B CIUIaB MPHU PACKUCIEHUU pac-
mwiaBa GocPopucToil Menblo, KOrJa OHAa MOJHOCTBHIO HE PAacXOJyeTcs IS 1eien
yIaJIeHUs OKHCIIOB MEJIH.

1.2.3 Cnnaewl cepebpa paznuunuix npoo

B roBenmpHOM MPOU3BOICTBE UCIOIB3YETCSl KaK YHCTOE cepedpo, Tak U ero
CIUIaBHI C MEJIBIO.

Cornacao 'OCT 6836-2004 nnst 10BEeTUPHBIX U OBITOBBIX M3ACIUN MPUME-
HSIOT clenyronue criaBbl cepedpa: 800, 830, 875, 925, 950-i mpob (Tabm. 1.7)
[5]. Mapkupyrorcs crutaBel cepeOpa OykBaMHu, 0003HAYAIOIIMMH KOMITIOHEHTHI
CIUIaBa, W CIEAYIONIMMH 32 HUMHU IH(pamMu, yKa3bIBAIOIMMH HOMHUHAIBHOE CO-
JiepyKaHNuEe KOMITOHEHTOB 0JIArOPOJTHBIX METAIIIOB B CIlIaBe B %o.

Tabauya 1.7 — Xumuueckuii cocmas u c80UCMBA 108eIUPHBIX CNIABO8 cepe-

opa
Cocras, CopepxaHue npumecei, N HNHuTtepBan
Mapka | [IpobGa % He Oonee % H?}é{;g e TUTABIICHUS,
Ag [Cu|Pb|Fe|Sb|Bi| O | Bcero °C
CpM 800 | 800 88%%' 0 | o o 10,13 779...810
83,0 S| 2 S
CpM 830 | 830 |‘oap | o | S| ° < 10,19 | 779...830
' g o ||
87,5-| = o|lo | g
CPM TS | 875 | g § i} AR 10,28 | 779...855
coMo2s | 925 || ° |8 |3 3 1036 | 779...896
) o
CpM 950 | 950 9955% 1043 | 880...930

MexaHnueckue CBOMCTBa cepeOpsHO-MEIHBIX CIUIABOB CYIIECTBEHHO 3aBU-
CAT OT COJEpkKaHUs B HUX Meau. Tak, ¢ yBelIMYEHHEM KOHLIEHTpauuu meau ¢ 5%
(CpM 950) o 20% (CpM 800) mpounocTs noBeImmaeTcs Ha 30%, a TBEpOCTh Ha
60% npyu OTHOBPEMEHHOM CHUKEHHUH IUIACTUYHOCTH.

Cmna CpM 950 - oyeHb CXO0X C YUCTBIM cepeOpoM, yallle MCIOJIb3yeTCs
JUTSL YEpHEHUSI M U3TOTOBJICHUS U3JEIUN ¢ AMaiblo (po3payHbie dSMajieBble Kpac-
KM IIPOCBEUMBAIOTCS 00JI€€ MHTEHCUBHO), OCOOCHHO MOJIXOIUT JIJISl TUIACTHYECKOM
nedopmaiiu, rayOOKOM BBITSKKM M UCIOJHEHUS TOHKUX (UIUTPAHHBIX padoT.
VYyuThiBas CKJIOHHOCTH CIUIaBa K CTApEHUIO, €ro Mocje OTXKHUIa MOJABEPrarT 3a-
kanke. Hegocrarok criaBa 3akir04aeTcsi B HEBHICOKMX MEXaHMYECKUX CBOMCTBAX:
U3JIENHs, U3TOTOBJICHHBIE U3 3TOTO CIIaBa, IPU IKCILTyaTalluu 1ePOPMUPYIOTCS.

Cmias CpM 925 - Ha3bIBalOT «CTEPIUHIOBBIM» HIIM «CTaHJIAPTHBIM» Ce-
peOpom. M3-3a BBICOKOTO cojJiep:kaHusl cepedpa B CIUIaBE M BBICOKMX MEXaHU4e-
CKHMX CBOWCTB 3TOT CIUIAB HAIlleJl IIMPOKOE pacIpOCTPAHEHNE BO MHOTUX CTpaHaXx.
[[BeT maHHOTO CIUIaBa aHAJIIOTMYEH CIUIaBy cepedbpa 950-i mpoObl, 0OTHAKO MeXa-
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HUYeckue cBoicTBa Bbile. CruiaB MOAXOAUT JUIsl MOJYyYEHUS] YEPHHU, BO3MOXKHO
UCIIOJIb30BAHUE JIJIsi HAHECEHUsI HU3KOTeMIIepaTypHbIX sMaliell. B cruaBe couera-
IOTCSI XOpoIiasi COCOOHOCTh K (POPMOM3MEHEHHIO MPU 00pabOTKE M CTAOMIBHOCTh
npu 3KCIUTyatanud. YToObl IpeloTBpaTUTh CTapeHHe, CIUIaB MOCiie OTXKUTa IMO/I-
BepratoT 3akaike. CruiaB CpM 925 sBnsieTcs cTapedliuM IOBEIUPHBIM CILIABOM,
IMIMPOKO UCIOJIb3yEMbIM TAK)KE€ B MOHETHOM M MEJAJIbHOM MTPOU3BOJICTBE.

Cmia CpM 875 - NOAXOIUT AJI JIUThSI FOBETUPHBIX U3JIENUNA, THOKH, Taii-
KW, KOBKM W YEKaHKW, HO N1 TOHKHX (PMIMTPAHHBIX OINeparuii u riayOoKon de-
KaHKH MPaAKTUYECKU HE MOAXOUT U3-3a BEICOKOW TBEpAOCTH. Takke sBIETCS He-
MIPUTO/IHBIM B Ka4€CTBE OCHOBBI JIJIS1 HAHECEHUS DMAJICH.

CmnaB CpM 830 — yvamie apyrux UCnoJib3yercs Ipu MPOMBIIUIEHHOM H3r0-
TOBJICHUM IOBEJIUPHBIX U3JETui MeTonamu JuThd. CiuiaB 00J1a1aeT 3HAUUTEIIbHOM
TBEPIOCTHIO, CIIEAOBATEIBHO, TPYAHEE MOABEPracTCss MEXaHUUECKOM 00padoTKe.

Cmias CpM 800 — nemnieinie BBIICONUCAHHBIX CIJIABOB, HO UMEET 3aMET-
HYIO EJITOBATYI0 OKPAcKy U MaJIyl0 CTOMKOCTh Ha Bo3ayxe. [11acTuuHOCTh 3TOTO
CIUTaBa 3HAYUTENILHO HIDKE, YeM y cIuiaBa 925-i nmpoObl, IUTEHHbBIE CBOMCTBA BbI-
11e, YeM Y CIIJIaBOB ¢ 0oJiee BEICOKUM CoJiepKaHueM cepedpa.

B roBenMpHOM MPOU3BOACTBE MPUMEHSIOTCS CIUIABBI C COAEPKAHUEM Cepe-
Opa cBoime 72% (mosBTekTHueckue). CruiaBel cepedpa ¢ cojepikaHueM cepedpa
MeHee 72% (3BTeKTUYECKHE U 3a3BTeKTHYeckue, Hanpumep CpM 720) B roBenup-
HOM JIeJI€ IPAKTUYECKU HE UCIIOIB3YIOTCSI.

1.3 I1ll1aTHA 1 ee CILIaBbI

B VkpauHe miatvHa W €€ CIUIaBbl PErVIAMEHTHPYIOTCS MEXIOCyAapCTBEH-
aeiM ['OCT 13498-2010 [6].

[To manueIM [7] MupoBoe norpedieHue miatuael B 201 1r. pacnpeaenuioch
ciaeayrmmM obpa3oMm: aBToMoOuIecTpoeHue — 38%; roBeIupHas IMPOMBIILICH-
HOCTb — 31%; cTekoJbHAsI MPOMBIIUIEHHOCTh — 7%); XUMUYECKasi MPOMBIILICH-
HOCTh — 6%); MHBECTUIIMOHHBIN cripoc — 6%; HedTenepepaboTKa, METUIIUHA, DIICK-
TpoHuka — 1o 3%; nmpouee — 4%. OO1ee noTpedaeHue miaTuHbl B Mupe B 2011 r.
COCTaBUJIO 252 TOHHBI.

Kak BUIHO W3 MPUBEICHHBIX BBIIIC JAHHBIX, B HACTOSIIEE BpeMs okoJjio 1/3
n00bIBAEMOK B MHUpPE TUIATUHBI UCITONB3YIOT JJIS TIOJYyYEHHUS FOBEIIMPHBIX yKpaIllle-
HUH — B BUJE CIUIaBOB IUIATHHBI C 30JI0TOM, MPUIUEM, IMAJUTAJUEM MU OCMHEM.
OBenupHbIe HM3Ieaus U3 IJIATHHBI coaepikar metaiul unctoroit 90...95% [2; 3].
W3 mimaTWHBI W3rOTaBIMBAIOT ONPAaBHI I OPWIIMAHTOB M JOPOTHE FOBEIHUPHBIC
yKparieHus: — OpacyieTsbl, Cepbru u T.1I.

Jlist paboThI ¢ MJIATUHOW W €€ CIUIaBaMu HEOOXOJMMBI 0COOBIC YCIOBHUS H
CHeIuaIbHOE TUTABMIIBHO-PA3TUBOYHOE 00OpYIOBaHKE, CTIOCOOHOE paboTaTh Mpu
BBICOKHX TEMIIEpaTypax, a TAKXKe TIIAaTeIbHas MOJTUPOBKA.
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1.3.1 Ceéoiicmea niamunut

[InatiHa — TSDKENBIA TYroIIaBKUN cepoBaTo-Oenblii Metaii. [Ipupognas
OKpacka IUIaTUHBI JeJIaeT €€ BHEIIHE MOX0XeH Ha 0enoe 30J10TO, 4TO 3()PEeKTHO
MOIYEPKUBACT KPACOTY OPUILIMAHTOB, UX MPO3PAYHOCTD U OJIECK.

[InaTuHa - OYeHb TATYYUH, JOCTATOYHO KOBKHUH, TBEP)KE 30JI0Ta U cepedpa
METaJll, XOpOIIo 00pabaThIBAETCS JaBJICHUEM, IIPOKATHIBACTCS B TOHYAUIIINAEC JIU-
ctbl TommuHOM A0 0,00025 MM M BBITATHMBAETCA B TOHYAWIIYHKO MPOBOJIOKY TOJ-
muHo# 10 0,001 Mm.

[lmatuHa HUKOTAA HE TYCKHEET M HE BBI3BIBACT AJUIEPTUHU. Y CTOMYMBA K
BiaxHOU cpene. [Ipu oOpranbIX yenmoBusx He pearupyet ¢ Cly, S, O,. D10 ogun u3
HanOoJiee YCTOMYMBBIX B XMMHUYECKOM OTHOIICHWHM METAJUIOB. TOJIBKO TOopsdas
«IrapcKasi BOJIKay CIiocoOHa pacTBOPHUTH IUIATHHY:

3Pt + 4HNO; + 18HCI — 3H,[PtClg] + 4NO1+ SH,O. (1.2)

[Tpu pacTBOpeHHMHU IIATHHBI 00pa3yeTCs T'eKCaxJIOPOILIaTHHOBAs KHCJIOTa
H,[PtClg], xoTopass mpu BhIIApUBAaHUKM PACTBOPA BBIACIACTCS B BHJE KpPacHO-
Oyprix kpuctamioB coctaBa H,[PtClg]-H,O.

dusruecKkrue 1 MEXaHHYECKHE CBOMCTBA IUIATHHBI IIPECTABICHBI B TaOIHUIIC

1.8[2: 3].

Tabnuya 1.8 — Ceoticmea niamumbl

Du3nyecKue CBOMCTBA MexaHnndeckrue CBOMCTBA (TEXHUYECKasi YUCTOTA)

[TpoYHOCTH B OTOXKEHHOM COCTOSI-

ITnoTHOCTS, T/eM® 21,37 | POUHOCTDL B OTONOKCEHIOM COCTO 120...160
aun, Mlla
TBepAOCTb B OTOXIKEHHOM COCTOSTHUU

Temnepatypa minasnenus, °C 1772 P 30...56
(HB), en.

Temneparypa kunenus, °C 4410 |OtHOCHUTENBHOE yAIuHEHuE, % 40...50

TennonpoBoaHocTs, Br/(M°K) 73,7 |OtHOCHTENBHOE CYKeHne, %o 95...100

N3-3a BBICOKOWM XMMHYECKOW CTOMKOCTH, BBICOKOW TEMIIEpATYypHI IIaBJIE-
HUS, IUIATUHY TaKX€ UCMOJIb3YIOT B XMMHUYECKOM MPOU3BOJICTBE, B MPOU3BOJICTBE
panuoneranei u cnenrexHuke. [natuHy Takxke NPpUMEHSIOT B COCTABE KaTajau3a-
TOPOB MJI1 HedTenepepadaThIBAIOIICH MPOMBIIIIICHHOCTH, YCTAHOBKAX ISl J10KH-
raHusl TOIUIMBA, MJIA3MOTPOHAX, B COCTABE AJIEMEHTOB TEPMOCONPOTUBIICHUN U B
TepMonapax.

1.3.2 Bauanue nezupyrouiux 31emMeHmo8 u npumeceil Ha ceoiicmea cnia-
606 cepebpa

B uncTom Buae miaTtuHa HE NPUMEHSIETCS B BUAY ITOBBILIEHHON MPUPOIHON
MSITKOCTH Y TIJJACTUYHOCTH, MO3TOMY IOBEJIMPHBIE CIUIABHI IUIATUHBI JIETUPYIOT:

UpHIUEM, MTAJUTaIUEM, POTHEM, MEIBIO M IPYTMMH MeTasuiamu [2; 3].
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Upuamii — pe3ko MOBBIIIAET TBEPAOCTh M MPOYHOCTH CIUIABA IJIATHHBI.
CmnaBbl cuctembl Pt-Ir sSBISIIOTCST XMMHUYECKH YCTOWMYMBBIMHU IO CPAaBHEHUIO C
JIPYTUMU CIUTABaMU TUTATUHBI, 0COOEHHO 10 OTHOIIECHUIO K KUCIOTaM.

Mannaguii — cHWXKAET TeMrepaTypy IJIABJICHUS, TTOBBIIIAET MIACTUYHOCTD,
yJIy4dIllaeT KOBKOCTh U 00pabaThIBa€MOCTh CIUIABOB TUIATUHBI.

KobGaabT — sBIsieTCS pacKUCIUTENEM CIUIaBa TUIATHHBI B MPOIIECCe IIaBKH,
MOBBIIIAET TEKYUYECTh U JUTECHHBIE CBOMCTBA, 00ECIEUUBAET XOPOIITYI0 KOHEUHYIO
TBepaocTh. KoOanbT npuaaeT crjiaBaM IMIaTUHBI TOTyOOBaThI OTTEHOK.

Menb — cIjiaBbl IJIATHHBI C MEABIO TAKXKE MOXXHO OTJIMBATh, OJHAKO IO-
BEPXHOCTH JIUThSI B ATOM cllydae OyAyT UMETh CKJIIOHHOCTb K MOBBIIIIEHHOW HIEPO-
XOBaTOCTHU U UX TPYAHEE MOJIUPOBATH, [0 CPABHEHUIO C JIUTHIMU CILJIABAMU IIJIaTH-
HBI, JISTUPOBAHHBIMU KOOATHTOM.

CmiaBel TJIQTUHBI SBJISIIOTCST BEChbMA YYBCTBUTEIBHBIMH K IMPUCYTCTBUIO
IpUMECE U MHOPOJHBIX BKJIKOYEHUN, KOTOPBIE MPU HArPEBE MOTYT B3aUMOIEH-
CTBOBaTh C OCHOBOH cIlUlaBa ¢ 0Opa30BaHHUEM JIETKOIUIABKUX COCIUHEHUM, UTO
MOET IIPOBOLIMPOBATH XPYIIKOE pa3pylleHne. PaccMoTpuM BiHsiHUE TPUMECEN Ha
CBOWCTBA IUIATUHBI.

Kpemuuii — B cruiaBax IUIaTUHBI 00pa3yeT JIETKOIIABKYIO 3BTEKTHUKY C
Temneparypoil miaBineHuss 830°C, 4To nenaeT uX KpacHOJIOMKHMH, XPYNKUMH U
HEMIPUTOJHBIMU K 00paboTKe.

AJIIOMMHUI — aHAJIOTUYHO KPEMHHIO BBI3bIBAET KPACHOJIOMKOCTH CIIJIaBOB
IJIaTUHBL, 00pa3ysd C HEMl XpYyNKOEe COEIWHEHHE C TEMIIEpaTypoi IIaBICHUS
787°C, pacnoiararomieecs: o rpanuiam 3epeH. CieaoBaTesbHO, MPU IUIABKE I1a-
TUHBI U €¢ CIUIAaBOB HEJIBb3S HMCIOJb30BaTh THINH, cojepkame Al,Oz, a Tarke
rpauTOBBIC, HEOOXOAUMO NPUMEHSATh TUIJIM W3 YUCTOM OOOXKEHHOW H3BECTH
(Ca0).

Yriaepoa — UMeeT 3HAYUTEIbHYIO PAaCTBOPUMOCTh B PACILJIABJICHHOW ILIa-
THHE U HE3HAYUTEIIbHYIO pACTBOPUMOCTH B TBepioH matune. [Ipu 3aTBepaeBanuu
IUTATHHBI YTIIEPOJT BBIJICISETCS U3 pacTBOpa B BUE TpaduTa yaiie BCEro B BUIE
UTOJBYATON (POPMBI, YTO OTPHIIATEIILHO CKA3BIBAETCS HA TUIACTUYHOCTH TUTATUHBI
IIpH €€ IITACTUYECKOM nedopMarniuu.

Cepa u dochop — 00pa3yroT ¢ IIIATHHON JIETKOIJIaBKUE coeauHeHus PtS,,
Pt,P;, PtP,, nenas criaBbl mIaTUHBI KPACHOJIOMKUMM.

I'a3bl — 3aMeTHOTO JIEWCTBUS HA CIUIABBI IUIATUHBI HE OKA3bIBAIOT, OJHAKO,
nomnajas B pacisiaB, OHH pPaCTBOPSIOTCA W YJIEPKUBAIOTCS B HEM W, MPU TOCIEAY-
IOLIEM 3aTBEPJIEBAHUM 00Pa3yIOT MOPbI U PAKOBUHBI.

1.3.3 Cnnaevt niamunsl paziuiuHslx npoo

B oTedecTBEHHOM IOBETMPHOM MPOU3BOJICTBE IIMPOKOE PACHPOCTPAHECHHE
MOJTYYHJIA CTUIABHI TIJIATHHBI 0230BOM CHCTEMBI TUTATUHA-UPUINH, HAIPUMED CIIIaB
[TnS, conepxammii 95% nnatunbl u 5% upuaus cooTBETCTBEHHO. C MOBBIIICHH-
€M COJIepKaHMsl MpUIIUS TeMIepaTypa IUIaBJIEHHUS CIUIaBOB IMoOBbIlIaeTcs. Bce
CIIaBbl cucTeMbl Pt-lIr UMEIOT y3Kuii HHTEpBaJl KPUCTAIM3ALINH.
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[Tpy M3rOTOBJICHHH FOBEJIMPHBIX HM3JCIUN XOPOIIO 3apeKOMEHI0Ba ceOs
CILTaB IJIATHHBI clieayromero cocrasa: 95% Pt; 4,5% Pd; 0,5% Ir [3].

XUMHUYECKUH COCTaB M CBOMCTBA CIIABOB HAa OCHOBE ILJIATHHBI, IPUMCHSIC-
MBIX JJI1 U3FOTOBJICHHS FOBCIMPHBIX HM37eauil (OpacieTsl, Koybe, (HINTPaHHbIC
Cepbr, KyJOHBI, OpOIIH, 0OpydYaabHbIe KOJbIA, IIEMOYKH), IPEACTABICHbI B Ta0-
aure 1.9 [2].

Tabnuya 1.9 — Xumuueckuti cocmae u c80UCM8a CNia808 HA OCHO8e NIAMU-

Hbl
Cocras, mac. % Pacuernas Temmep.
Mapka [IpoGa Pt Ir Pd Rh Cu HJ'IOTHOgTB, I/IHTepBaJ'IO
r/cM miaBiaenus, °C

[1111 900-100 900 90,0-90,5 | ocr. - - - 21,54 1790-1800
[1aM 900 90,0-90,5 - - - OCT. 18,82 1650-1700
[111 950-50 95,0-95,5 | ocr. - - - 21,50 1790-1800
ITnl1x 950-50 950 95,0-95,5 - OCT. - - 20,66 1700-1750
[11Px 950-50 95,0-95,5 - - OCT. - 20,70 1800-1825
[11M 950 95,0-95,5 - - - OCT. 20,05 1700-1730

IIpuBenennsie B Tabnuue 1.9 roBenupHBIE CIUIABBI IUIATUHBI OTIMYAIOTCS
OeJIbIM LIBETOM C SIPKO BBIPAKEHHBIM OJECKOM UM MOTYT OBITh NMPUMEHEHBI IS
omnepalui JUThs U BCEX BUIOB XOJIOJHOM IJIACTHUECKON 00pabOTKHU, KpOMeE CIia-
BoB [Lnllx 950-50 u I1nPx 950-50, koTOphie UMEIOT OTPaHWMUYECHHOE TTPUMEHEHUE
JUTSL JIATBSL.

1.4 TIpoOupHbIi aHAIN3 U KJIeiiMeHHe I0BeJIUPHbIX H3/1euil

B roBenupHOM NPOU3BOACTBE MPUMEHSIOT CILIABBI C ONPEAEIEHHBIM COJED-
YKaHWeM OJIaropoJHOTO (AparoleHHOro) Metaiia — npoosl. [Ipoda siBisieTcs Bax-
HEHIIel XapaKTEepUCTUKON IOBEIIMPHOTO M3/eNnd U 0003HaYaeT KOJIWYECTBEHHOE
coJiepKaHue JAParolleHHOro MeTajljla B JIAHHOM CIUIaBe (U3JIETIIH ).

CpencTBoM KOHTPOJIS ISl TOTOBBIX M3AENIUN SIBIISIETCA MPOOUPHOE KIIEHMO,
KOTOpPO€ YKa3bIBAa€T HAa MPOOy CIJIaBa U CTABUTCS Ha KaXJ0€ U3JeNue, BhIITyCKae-
MO€ rocyAapCTBEHHbIMU TpeanpusatusMu. B Ykpaune npoOa criaBa 10BeJIUPHOTO
U3JIeTUsl YI0CTOBepseTcs KieiMoM ['ocymapcTBEHHOM MTPOOUPHOM CITy)Obl YKpa-
unbl. Kneiimenune u3aenuii u3 0JaropoHbIX METAUIOB MTPOU3BOAUTCS Ha OCHOBA-
HUM PE3yJIbTAaTOB X MPOOUMPHOIO aHAIU3a Ha MPOOUPHOM KaMHE U KOHTPOJIHHOTO
aHanu3a.

l'ocynapctBennas npoOupHasi ciyk0a YKpauHbl TIpU KJIEHMEHUN FOBEIUP-
HBIX U3JENUN MOJIb3YETCSl TOCYIapCTBEHHBIMU MPOOUPHBIMH KJIEHMaMU YCTaHOB-
JeHHoro oo6pasua. [lo cBoeMy Ha3HaueHUIO KieiMa JeNaTcs Ha OCHOBHBIE U J0-
noyiHuTenbHbie. OCHOBHBIE MPOOUPHBIE Ki€iMa yJIOCTOBEPSIIOT COOTBETCTBHUE M3-
nenusi TpeOoBaHUSAM MTPOOUPHOM CITyKOBI.
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C 1994 r. Ha Tepputopun YKpauHbl sl KJICUMEHUS U3JCTUA U3 IparoleH-
HBIX METAJJIOB ObLIM BBEJEHBI OCHOBHBIC U JOTOJIHUTEIbHBIE MPOOUPHBIE KieiiMa
(tabxa. 1.10) [8].

Tabauya 1.10 — I'ocyoapcmeennvle npobupHbvle Kieima YKpauHwl, 66edeH-

Houle ¢ 1994 ..

Haznauyenue npoOupHbIX

KJIEUM

YAOCTOBCPCHUA

3Hak

OCHOBHEIE
KJIeriMa

I[OHOJIHI/ITCHBHBIC

KJIeiiMa

W3/1eNus U3 30J10Ta Ipoo:
375, 500, 585, 750

985

u3enus u3 cepebpa mpoo:

800, 830, 875, 925, 960

n3aCiang M3 I1JIaTUHBI HpO6I

950

U3ICNU U3 Tauiaausl mpoo:
500, 850

SICICIS

‘N850

866

Bce roBenmupHbIe M3A€NINS U3 APArOLEHHBIX METAJUIOB, MPEAbIBISEMbIE B
l'ocynapcTBeHHYI0 TpOOHUpPHYIO CIyXO0y VYKpauHbl [Jis KICUMEHHUS, JOJKHBI
MMETh OTTHCK 3HAaKa UMEHHMKA NpeanpusaTus. IMEHHUK npeacTaBisieT coOoi 3a-
KJIFOUEHHOE B MPAMOYTOJIBHYIO paMKy (MOXKET ObITh C OCTPUEM C MPABOM CTOPO-
HbI B BUJIE CTPEJIKK) coueTaHue Hudp u OyKB COKpALIEHHOTO Ha3BaHUs MpeAnpusi-
TUSI-U3TOTOBUTENST M Troja Bblmycka u3aenus (tadn. 1.11). [IpobupHoe kieiimo
CTaBUTCA CIIpaBa OT IMEHHUKA.

Tabnuya 1.11 — Cucmema 0603nauerull u popma UMeHHUKOB NPeOnpusimull
— uzeomosumenell I08eIUPHbIX U ObIMOBLIX U30ENUll U3 OPALOYECHHBIX MEMANN08 8

Ykpaune
l'on udp l'on Hludp I'on Hludp
MMEHHUKA MMEHHUKA MMEHHUKA
1 2 3 4 5 6
2000 0XXX 2010 XXX0 2020 XXXO0:
2001 IXXX 2011 XXX1 2021 XXX1:
2002 2XXX 2012 XXX2 2022 XXX2:
2003 3XXX 2013 XXX3 2023 XXX3:
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Ilpooonocenue mabauywl 1.11

1 2 3 4 S 6
2004 4XXX 2014 XXX4 2024 XXX4:
2005 SXXX 2015 XXX5 2025 XXXS5:
2006 6 XXX 2016 XXX6 2026 XXX6:
2007 7XXX 2017 XXX7 2027 XXXT:
2008 8XXX 2018 XXX8 2028 XXX8:
2009 9XXX 2019 XXX9 2029 XXX9:

B npencraBnennsix B Tabnumie 1.11 mmdpax MMEHHUKOB COAEpkKaTCs Clie-
IyIOoNIMe YCIoBHbIE 0003HaueHus: udpel 0 — 9 0003HAYAIOT TOJ B AECATHICTUN
(c 2000 1o 2009 rr. — nudpa cnesa, ¢ 2010 mo 2019 rr. — mudpa cnpaBa cOOTBET-
cTBeHHO); mudpsl 0: — 9: ob6o3Havarot roa B aecsatuiaetun (¢ 2020 mo 2029 rr. —
nudpa ¢ 1BoeToureM cipana); XXX — UHAUBUAYaIbHbIE 3HAKH (IIHQPHI) U3TOTO-
Butels. [lepBbiM 3HaKOM B 0003HaueHUU XXX siBisercs mudp odnactu Ykpau-
HbI, B KOTOPOM 3aperucTpupoOBaH MPOU3BOJIUTENL: A — ABTOHOMHAsI pecryOiInKa
Kpsim, b — Bonbiackast, B — Bunnunkas, I — JJonenkas, [l — JlHenmponerpoBckas,
K — JKurommpckasa, 3 — 3anopoxckas, Y — 3akapmarckas, WU — HBano-
®pankosckas, K — Kuesckas, E — KupoBorpaackas, JI - JIsBOBCKas, H
— Jlyranckas, M — Hukonaesckasi, O — Opnecckas, I1 — IlonraBckas, P — PoBen-
ckas, C — Cymckas, T — Tepronoinbckasi, X — XapskoBckas, I1I — Xepconckas, E —
XwmenbHunkas, U — Yepkacckas, A — UepHoBuIkas, bl — Yepuurosckas.

[Ipumep o6o3nauenus numeHHuKa [IAO «KueBckuil IOBEIMPHBINA 3aBOMI»
Mpe/CTaBlIeH Ha pucyHke 1.2.

S5KIKO KHKOS5
a) 0)

a — 0211 ucnoavsoearus 6 2005 2.; 6 — ona ucnonvsosarnus 6 2015 .
Pucynoxk 1.2 — Umennuk 1140 «Kuesckuii osenupnsiii 3a600», 2. Kues

Bce roBenupHbIe U3/eusl, BBITYCKaeMble TOCYaPCTBEHHBIMU MIPEANPUSITH-
MM, TOABEPraroTcs MNpodoupHOMy kieiimenuto. MHcneknuu ['ocynapcTBeHHON
npoOUpHON ciykObl YKpauHbl nepej] KieHMeHueM MpoOUpYIOT Ha Colep KaHue
JPAroleHHbIX METaJUIOB COIJIACHO MpPAaBWJIAM OIPEACIICHHYIO BBIOOPKY FOBEIHP-
HBIX W3ACJIHMM, IPUMEHSST TIPU 3TOM KaK Hepaspyllarollue, Tak U pa3pyliaroiiie
MeTOAbl aHanu3a. llocie MONOKUTENBHOTO PE3yibTaTa IOBEIUPHOE H3IAEITUE
CHA0XXarOT COOTBETCTBYIOIIUM KJICHMOM.

Taxkum 00pa3om, mpu onpeaesieHn: MpoObl OJIATOPOIHBIX CILIABOB JOJIKEH
OBITH JaH OTBET Ha CJIEAYIONINE BOMIPOCHI:

1) uaet nu BooOIIe peub O JparoleHHOM METaJlIe WJIM O CIUIaBE, COAeprKa-
IIeM JParoleHHBI MeTau1? (OnpeacIeHne KaueCTBEHHOM ITPOoObI);
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2) HacKOJIbKO BeJIMKa [OJIs JparoleHHOro MeTaia B oOleM criaBe?
(ompeneneHue KOJIMUECTBEHHON TTPOOHI).

Haubonee pacnpocTpaHeHHBIM SBISIETCS METOJI HEpa3pyLIAoNIEero KOH-
TPOJISL — C TIOMOIIBIO TPOOUPHOTO KaMHs (CIOco0 MPUOJIMKEHHOTO ONpeIeeHuUs
poObl). J{Jis1 Gojiee TOYHOTO onpeiesIeHUs] MPOOBl U3EIHS TOABEPTatoT MPoOUp-
HO-XMMUYECKOMY aHaJIM3y, OCHOBAHHOMY Ha BBIJICJICHUU W3 HABECKH CILJIaBa YH-
CTOr0 JparoleHHOTO METalja, 10 Macce KOTOPOIro ONPENEstOT KOJIMYECTBO Apa-
TOLIEHHOTO MeTallla B CIUIaBE — IPU 3TOM CHOCO0€ IETOCTHOCTh M3CNUS Hapy-
I1aeTcsl.

B nmpoOupHOM Hepa3pylIalooleM aHaldu3€ MCHOJIb3YIOT —CIEAYIOLIYIO
OCHACTKY U PEaKTHUBBI:

1. IIpoOupHBIl KaMeHb - YEpPHBIA KPEMEHB (CJIaHEI) K KOTOPOMY MpPEeIb-
ABIIIOTCS CIEAYIOLTNE TPEOOBAHN:

- HaJIM4YME 1eJIbHOM MaTOBOM OTHUIM(OBAHHOMN MOBEPXHOCTH;

- HaJIMYUE YEPHOTO IBETA;

- HAUIMYKE OJJHOPOJIHOM MEJIKO3E€PHUCTON ITOBEPXHOCTH;

- HAJIMYUE JIMIIEHHOMN TIOp CTPYKTYPHI;

- IOJDKEH OBITh TBEPKE UCCIIEyEMOT0 METaIa,;

- TOJDKEH 00J1a71aTh CTOMKOCTBIO TPOTUB JIEUCTBUSI A30THOM, CEPHOM,
COJITHOW KHUCIIOT U UX CMECEH.

2. IlpoOupHbIe MIJIbI — MTOJOCKH JPAroleHHBIX CILIABOB, MPHUMASHHBIC K
JATYHHBIM IJJACTUHKAM ¢ 0003HA4eHHEM Mpo0 MAaHHBIX M. [ Kaxa0il mpoOsl
CYIIECTBYET KOMIUIEKT WIJI, Pa3IMYAIONIUXCS IO ILBETY BCJIEICTBUE Pa3HUIIBI B
COJICp>KaHUM JICTUPYIOIINX METANIOB. B KOMIUIEKT MpOOUPHBIX Ul JIJIsi POOUPO-
BaHMS KaXJIOT0 BUJA JAParolieHHOro MeTasuia (30J10TO, cepedpo, MiIaThHA) JOJDK-
HBI BXOJUTh WIJIbl KAXJIOTO CTAHJAPTHOIO CIJIaBa U UTJIbI KOHTPOJIBHBIX MpOMe-
KYTOYHBIX TIPOO.

3. IIpoOGupHble peakTUBbI (KHCJI0THI) — 3TO BOJHBIE PACTBOPHI KHUCIIOT,
CMeced KHUCJIOT WJIA PAacTBOPHI COJIEH, C TTIOMOIIBI0 KOTOPBIX OMPOOYIOT TOBEPX-
HOCTh HCIBITYEeMOT0o MeTayna. JlelicTBrue MpOOMPHBIX KHUCIOT MPOSBISETCS Clie-
TYIOITAM 00pa3oM:

- €CJIM UCCJIEAYEeMbIN CIUIaB BBINIE MPEIoIaraeéMoi nmpoobl, TO PEaKTHUB
HE OCTaBJISIET HUKAKOTO CJIE/a;

- €CJIM UCCIEeAYyEeMbIi CIUIaB COOTBETCTBYET IpearnoiaraemMon mpoode, To
PEaKTHUB OCTAaBJISIET CJerKa 3aMETHBIN TJ1a3y Clel;

- €CJIM UCCIIelyeMbIN CIUIaB HUXE TpearnojiaraeéMoi mpoObl, TO PEaKkTUB
OCTaBJISIET «OXOI» (TEMHOE TMSATHO), MHTEHCUBHOCTh KOTOPOTO 3aBUCHUT
OT pa3HUIIbI B MTpoOaXx.

Hanbonee yHuBepcaabHbIM, JOCTYIIHBIM U JCHIEBBIM PEAKTUBOM JJIS 30J10-
THIX CIUIABOB SIBJIIETCS a30THAsI KUCJIOTA (C HE3HAUYUTEITHHBIM JOOABIEHUEM COJISI-
HOW), pearupyrolnas Ha Bce 30JI0ThIe cruiaBbl (Tadm. 1.12) [2].

19



Tabnuya 1.12 — Ilpobupnsie kucromuvle peakmugol 0Jis 30710Mda

CocraB mpoOUPHOTO peaKTHBa, %o
[IpoGa
so10Ta HNO; HCI JTUCTUJLTUPOBAHHAS
(mmotHocThio 1,40) | (rumotHOCTRIO 1,19) BOJIA

375 59,5 - 40,5
500 100,0 - -
585 (583) 46,0 4 xamnu 54,0
750 59,3 1,1 39,6
833 68,7 1,3 30,0
900 69,2 1,3 29,5
958 78,7 2,0 19,3

PaccMoTpum mpuMmep ompeneneHuss Ka4yeCTBEHHOM MpoObl CIjlaBa 30J10Ta
585-i1 mpoOBI ¢ MOMOIIIBIO TPOOUPHOTO KaMHs [2; 4].

[lepen ompoOoBaHMEM NPOOUPHBIA KaMEHb CIIETKA CMAa3bIBalOT MAaciOM,
HaIllpuMep, OPEXOBBIM M HACyXoO MpoTHuparoT. Jlaiee, ¢ MOMOIIbIO HaNUIbHUKA
YAATAIOT B KAKOM-TM00 HE3aMETHOM MECTE U3JIeTUsl BO3MOXKHO MMEIOIIEecs I0-
KpbITHE. 3aTEM 3aYUIICHHBIM MECTOM HMCHBITYEMOTO 30JIOTOTO HM3ZENIHS Ha Mpo-
OMpPHOM KaMHE BBIMOJHSIOT IITPUX MIUPUHON 2...3 MM U JuyIMHHOU 15...20 MM.
Ps/10M BBINOJHSIOT IUTPUXHU CXOJHBIX 10 LBETY MPOOUPHBIX UTJl. 3aT€M CTEKJISH-
HOM TaJOYKOM, CMOYEHHOW B MPOOUPHON KucioTe ais 585-i mpoObl, HAHOCAT
MOKpYIO 4epTy, IepeceKarolyto caenannble mrpuxu. Yepes 15...20 ¢ peaktus
BBICYIIIMBAIOT (UIBTPOBAILHON OymMarodl M OLIEHUBAIOT JEUCTBUE MPOOHPHOM
KHUCJIOTHI Ha IITPUXH, CPaBHUBAsE OTTEHKH UCHBITYEMOI'O METajula M MPOOMPHBIX
UTJI, ¥ YCTaHaBJIMBAIOT COOTBETCTBHE MPOOBI. IIpy 3TOM BO3MOXKHBI Clieyromne
BAapUAHTHI ACHCTBUS MPOOUPHON KUCIOTHI ISl S85-i mpoObl Ha IITPUX HCCIIETye-
MOTO CIUIaBa:

- €CJIM IITPUXOBas Mpoda MoJ AeUCTBUEM NMPOOMPHON KUCIOTHI IS 30J10Ta
585-i1 poOBI pacTBOpsieTcss Oe3 ocTaTka, 3HAYUT, UCHBITYEMbIH METal MOYKET
OBITH CIUIABOM 30J10Ta HIKE 333-if mpoOkI, CIUIaBOM cepeOpo-Menb C COACPKAHU-
eM cepebpa Huxe 500-i1 mpoObl WM HEAParoleHHbIM CIUIaBOM (Ha CIlaBax, He
CoZlepKalMX 30JI0Ta, PEAKIMs MPOTEKAET MTHOBEHHO, C BBIICICHUEM 3EJIEHON
MICHBI U IIUIICHUEM);

- €CJIM LITPUXOBas Mpoda OKpallMBAETCS B KOPUYHEBBIM I[BET C BBIJCICHU-
€M Iy3bIPbKOB, TO HCCIEAYEMBIH CIUIaB — MOXET OBITh CIJIABOM 30J10Ta OT 333-i
10 500-# poOswr,

- €CITU KUCTIOTa ISl 30710Ta 585-i mpoObl COBCEM HE JEHCTBYET HA MITPHUX,
TO CcIuIaB 30J10Ta Bhite 500-i mpoOEL.

Jlnst 6onee TOYHOTrO YCTAHOBJIEHHUS MPOObI METaljla OLEHUBAIOT BIUSHUE
JAHHOTO MPOOMPHOTO PEAKTUBA Ha IITPUXH, MOJYyUYEHHbIE MPOOUPHBIMU UTJIAMU
U3BECTHBIX MPOO, M CPABHUBAIOT C UCCIEYEMBIM IITPUXOM. TOUHOCTH OIpesesie-
HUS KBaTM(UIMPOBAHHBIM MPOOUPEPOM MO JAAHHOMY METOJY COCTaBISIET A0 2
€IMHHII.
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Takxe mpuUMeHsIeTCS YCKOPEHHBIA KameslbHbIH croco0 ompoOoBaHUs Apa-
TOLICHHBIX METAJIOB, 3aKIIOYAIOIIUKACA B TOM, YTO HA 3aYUIIEHHOE W TMOJTOTOB-
JIEHHOE MECTO Ha MOBEPXHOCTU UCCIEIYEMOTro U3CINs HAHOCSIT KaIlIlo peaKTHBA.
Yepes 15...20 ¢ karmumo BBICYIIMBAIOT (GUIBTPOBAILHON OyMaroid u Mo peaxkiuu
CIUIaBa Ha PEaKTUB ompeAesstoT npoly. KanenbHbld METO SIBISIETCS OBICTPBIM,
OJIHAKO OH MEHEE TOYEH M0 CPABHEHUIO C METOJOM OMpPOOOBaHUS Ha MPOOUPHOM
KaMHe, TIOCKOJIbKY, B 3TOM CIy4ae, OICHIINKY MPUXOJUTCS CPaBHUBATH PEAKIUIO
HCIBITYEMOr0 CIUIaBa HE C MPOOMPHBIMU HUIJaMH, a CO CBOMM CYOBEKTHBHBIM
olryneHueM (I[BeToBasi MamsITh Ha peakiuu). TOYHOCTh onpeaeneHus: KBaiudu-
[IUPOBAHHBIM MPUEMIIIMKOM IO TaHHOMY MeToy coctasiseT A0 20...30 equHmuil.

KauecTBeHHBI XMMUYECKUN aHAIN3 MPUMEHSIETCS, €CJIU CIUIaB PEarupyer
IpU ITPUXOBOM IpoOe Kak HEAPAroleHHBINA [IBETHOH CILIaB, HO MPEAIOoIaraeTcs,
YTO OH COJECPKUT HE3HAUUTETHbHOE KOJIMYECTBO 30510Ta. KauecTBeHHBIN MeTOT OC-
HOBaH Ha PacTBOPUMOCTH JIETUPYIOIHUX METAJUIOB U YCTOMYMBOCTH 30J10Ta B IO-
JOTPETON KOHLIEHTPUPOBAHHON a30THOM Kucnote. C 3ToM LEebio B IpoOupKe pac-
TBOpAIOT 0,5 r ucneiTyemoro cruiaBa. Bee HenparoneHHble KOMIOHEHTHI CIUIaBa
pPacTBOPSIIOTCSA, @ 30JI0TO OCAXJIAaeTCs B BHJIE TEMHO-KOPUYHEBOI'O IMOPOIIKA Ha
nHo. B panbHelineM ocalok (pUIBTPYIOT, MPOMBIBAIOT U CyIIaT: €CJIM MOJIYy4YeH-
HBII MOPOUIOK CHPECCOBaTh, NOTEPETh HAIMIIBHUKOM, U OH MPUOOpPETET OJECK, TO
JaHHBINA METAJUT SABIISETCS 30JI0TOM.
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2 TEXHOJIOI'HYECKHUE OCHOBbBI IOBEJINPHOI'O JINTHA

2.1 O61masi cxeMa TeXHOJOTHYeCKOr0 MPolecca JUThs FOBEJIUPHbIX
u3aeJauu

B mactosmee BpeMs Hanbosee pacrnpoCTPaHEHHBIM CIIOCOOOM MOJIyYEHHUS
IOBEJIMPHBIX W3JENNH (OTICIBHBIX 3JIEMEHTOB W3CIUI) SBISETCS JIUThE MO BHI-
TUIABIISIEMBIM MOJETISIM. DTOT METOJI MO3BOJISIET CEPHITHO M3TOTABIMBATH W3JICIHS
CIIOKHOM KOH(UTYpallMU ¢ TOHKUM penbedoM, obecriedynBasi mpu 3TOM Tpedye-
MYIO BBICOKYIO TOYHOCTh C OTKJIOHEHMSIMH OT 33/IaHHOTO pa3Mepa He 6omee 0,5 %
U YUCTOTOM MOBEpXHOCTU 5...06 KjaccoB. JTO 00ecreynBacT BO3MOXKHOCTH HC-
MIOJIb30BAHUS FOBEIIMPHBIX OTIUBOK B Kau€CTBE T'OTOBBIX AJIEMEHTOB IOBEIUPHBIX
u37enuil 6e3 JOMOTHUTEIBHON MEXaHn4eCcKorH 00paboTKH.

OCHOBHBIE ATAlbl U3TOTOBJICHHUS JIEMEHTOB IOBEMPHBIX H3/AETHIA METOIOM
JUTHS TIO BHIIIABIIEMBIM MOJIEIISIM MIPECTAaBICHBI Ha pUCyHKe 2.1.

TexHONMOTHYECKUI TPOLIECC IOBEIUPHOTO JIUThS SBISIETCS MHOTOOIEpAIly-
OHHBIM U TpeOyeT MCIOJIB30BAHUS PA3NIUYHBIX PACXOJIHBIX MATEPUAIIOB M Pa3HO-
00pa3HOTO ClENATM3UPOBAHHOTO 000pyI0BaHus (puc. 2.2).

1 Nnacmunux Pegunolion xkpowwa 4
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1 - uzeomosnenue macmep-mooenu, 2-1 - useomoaneHue pe3uHo8ol npecc-
Gopmbl,; 8 - useomosnenue sockogol mooenu, 9, 10 - uzeomosnenue u no020moska
numetinou gopmul; 11 - onepayuu niasku cniasa u 1umvsi OGEIUPHLIX UZ0ETULL,
12 - punuwnvie onepayuu 06pabomku OmMiIUBOK
Pucynox 2.1 - Cxema mexuono2uuecko2o npoyecca 1umbos 108eJUPHbIX U30eaUti No
8bINIABAAEMBIM MOOETIAM
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a — GYIKAHU3AMOPYbL Pe3UHbl, 6 — UHHCEKMOPbl 80CKA,; 8 — NASNIbHUKU O MOHMA-
JHca «enouexy, 2 — 8UOPOBAKYYMHble cMecumenu, 0 — Naposble 60CKOMONKU,
e — neyu 0151 NPOKAAKU YOPM,; JHC — YCMAHOBKU OISt NAAGKU U TUMbBSL, 3
—YCMAaHo8KuU OJisl 2UOPO- 8bIOUBKU, U — 000PYO08aAHUE OJISl PE3KU (eN0UEKN»,; K
— BAHHBL 0151 OMOENUBAHUSA, | — CIMAHKU NOJUPOBATbHBIE, M — 2AIMOBKU MASHUN-
Hble; H — 2almo6KU bapabanHbvle, 0 — 6aHHbL OJis1 OYUCMKU, N — YCMAHOBKU ON15
CYUIKU
Pucynok 2.2 — Texnonozuueckoe 060pyoosanus 0Jisi NOJLYYEHUsL TUMDBLX H0BETUPHBIX
uzoenui
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TexHOIOTHS I0BETUPHOTO JIUTHS MO BHITUIABISIEMBIM MOJIEISIM B HACTOSIICE
BpeMsl KpaliHe TIOMyJIApHA B YCIOBUSAX HEOOJBIINX FOBEIUPHBIX MPEINPUATHH.
[TpumeHsieMoe TeXHOJIOTHYeCKOe 00OpYyI0BaHHE SBISETCS HE CIOKHBIM IO KOH-
CTPYKIIMH, HE OOJIBIIINM IO Ta0APUTHBIM pa3MepaM M MOKET ObITh CMOHTHPOBAHO
B HEGOJBIIOM TIPOM3BOACTBEHHOM MOMelIeHnH miomanpio 20...25 m°. TIpu sToM
Jake MEJIKUE FOBEIMPHBIC (PUPMBI, HE UMEIOIINE B CBOEM COCTaBE BBHICOKOKBAIIH-
(GUIPOBAHHBIX FOBEIMPOB-MOJIEITHEPOB, METOAOM 3aMMCTBOBAHHUS ONBITA M HC-
MOJIb30BAHUSI TOTOBBIX PE3WHOBBIX (POPM, MOTYT H3TOTOBJISATH BBICOKOXYIOXKE-
CTBCHHBIE U3JICHS 1, TAKUM 00pa3oM, YIOBJICTBOPSTH CIIPOC MOTPEOUTENCH.

2.2 MacTtep MojieJi U X U3rOTOBJIEHUE

Heobxoaumoii mpenBapuTeIbHON CTaguel TEeXHOJOTUYECKOro Mpolecca
JIUTHS. TIO BBITIJIABJISIEMBIM MOJIEISIM SIBJISIETCS M3TOTOBJIEHUE MacTep-Mojieiu (00-
pasma-stajgona). C MOMOIIBI0 MAacTEeP-MOJIETN U3TOTABIMBAIOT PE3UHOBYIO IpeCC-
dbopmy, mpeaHa3HAYCHHYIO ISl TIOJYYE€HUS] BOCKOBBIX BBITUIABIAEMBIX MOJIEIEH
FOBEJIMPHBIX U3JEIHN — KBOCKOBOK.

Pa3pabaThiBaloT U U3roTaBIMBAIOT MOJIETU (MacTEP-MOJIEININ), KaK MPaBUIIO,
BBICOKOKBaIM(PUITMpPOBaHHbBIE IOBeNUphl. Ha crennain3upoBaHHBIX OBEIUPHBIX
NPEANPUSATUIX MOJCIN pa3padaThIBalOT JU3alHEpbI-Mojaelbepbl. FOBemup-
MOJIEIBEP BPYUYHYIO M3TOTABIMBAET W3 CHEHUAIBHOIO Pe3b00BOTO MOJEIHLHOTO
BOCKa MacTep-MOJeib M0 IU3aiHEPCKOMY ICKHU3Y.

Juzaitn Mojenu MpeacTaBisieT cOO0H MOMEHT CO3JaHusl, POXKICHUS UACH
HOBOT'O FOBEJIMPHOTO NpoyKTa. M3BecTHbIN 0BenupHblid qu3ainep Jloypenc Kan-
JeHoOepr B cBoeM Tpye [9] moapoOHO U3IOKUIT MPUHIIUIIBI FOBETUPHOTO JU3aiiHA
U JaJ]1 IPaKTUYECKUE PEKOMEHIAINH IO 3CKU3HOMY MPOECKTUPOBAHUIO FOBEIMPHBIX
1591 (017178

HecMmoTps Ha COBpeMEHHBIE TEXHOJOTHH, MO3BOJSIONINE OTIMBATH CaMbIe
CIOXHBIE (HOPMBI, NU3ANHEPY-MOJACIbEPY HEOOXOAMMO HMMETh XOpoIlee Mpe-
CTaBJICHUE O TEXHOJOTUYECKHUX MPOLECCAX FOBEIUPHOTO JHUThS, O TEXHOJIOTUYHO-
CTU KOHCTPYKITUH FOBEITUPHBIX OTIUBOK.

B kauecTBEHHOM IJIaHE MacTeP-MOJICJb JIOJKHA ObITh BBIIIOJHEHA UEalb-
HO, 06€3 1e(DEeKTOB, MOCKOJIbKY JIFOOOM MOBEPXHOCTHBIN 1e(PEKT BOCIIPOU3BEACTCS B
pe3uHOBOM mpecc-GhopMe U, B CBOIO 0YEPE/lb, B BOCKOBKE, B MOJIOCTH (POPMBI U, B
KOHEUYHOM UTOTE, B OTJIMBKAX.

Macrtep-Moeab JOJDKHA OBITh U3TOTOBJIEHA U3 CIUIABA C IOCTaTOYHO BHICO-
KOW CTEMEHbI0 TBEPAOCTH: ATO MO3BOJIMT JIErde BHIMTOJIHUTH OKOHYATEIILHYIO OT-
JIEKY MacTEP-MOJIENH, TOBBICUT €€ M3HOCOCTOWKOCTh, YTO OCOOCHHO aKTyaJbHO
IIPY U3TOTOBJICHUU MACTEP-MOJIEIHN U3JENHNSI, MTOIb3YIOMIEroCs OOIBIIUM CIIPOCOM,
T.€. KOrJa HeoOX0oauMo Oy/IeT MCIOJIb30BaTh MAaCTEP-MOJAEIb /I U3TOTOBIICHUS
OOJBIIOT0 KOJIMYECTBA PE3UHOBBIX Mpecc-hopM.

HaubGonee yacTo ayis M3rOTOBJICHUS] MAacTEep-MOJENed MPUMEHSIOT MEIHO-
HUKEJeBbIN criiaB — Hel3miboep (50% nuxens, 30% menu, 20% nunka). Ha roto-

24



BYI0 MAacTep-MOJie]ib PEKOMEHIYIOT HaHOCUTh TaJbBaHUYECKUM CIOCOOOM CIION
HUKEJIS WU POAMS IJisl MOJy4eHUs TJaAKON M TBEpJoM MOBEpXHOCTH. Takue mo-
KPBITHS SBJSIOTCS OJECTSIIMMHU M MPOYHBIMU U TIO3BOJISIIOT MOJIYYUTH OOJiee BhI-
COKYIO CTeNeHb (PUHUIIHONW OOpabOTKH, YBEIMYMBAIOT HU3HOCOCTOMKOCTH M CO-
3/1alI0T OTTAJIKUBAIOMIMKI CIIOHM, 3alIUINAIOIMIMA OT KOPPO3UU W OKUCIEHUS, YTO
0COOEHHO Ba)XKHO Ha ATane ByJIKaHU3AIMKU OOBIYHOMN CHIPOU pE3UHBI.

[Ipy U3roTOBJIEHUM MACTEP-MOJEIU HEOOXOJMMO YYUTHIBATh, UTO MPHU IO-
CIeAyIOIIed onepanuy JUThsS MO BBHIIUIABISIEMON MOJETU METaJl OyleT /1aBaTh
ycaaky. Takxke macTep-mMoelb JA0KHA YUYUTHIBATh BEIUUYUHY yCAJAKU PE3UHBI U
BOCKa, TIPUIYCKM HA OMWIOBKY W TIOJUPOBKY. Takum 00pa3oMm, HEOOXOIMMO
MpeayCcMaTpUBATh MPUITYCKU HA YCAIKy, KOTOPHIE OMPENENSIOTCS ONBITHBIM IY-
TeM, HO He OoJee 5...6 % OT 3aJaHHOM pa3MEpHON BEIMYHMHBI. Y CaJKa Pe3UHBI B
cpeaneM 2...3 %, crnaBoB 3oiota 1,2...1,5 %. Hanpumep, mactep-moienb KoJib-
11a TuaMeTpoM 16 MM J0JDKHA OBITH U3TOTOBJIEHA pasmMepoMm 16,5 mwm [4].

[Tocne M3roToBIEHUS] MAacTep-MOJENIM K HEH MpUITauBalOT MUTATeNb (JIUT-
HUKOBBIN CTEpKEHb) AuaMeTpoM 2...3 MM. KOHIBI muTareneil BBINOJIHSAIOT B
dbopme KOHYca 1Mo pa3Mepy, NOJXO0AIIEMY K COILTy BOCKOBOTO MHXKeKkTopa. [lurta-
T€Jb — OYEHb BAKHASI U OTBETCTBEHHAsI YaCTh JUTHUKOBO-IIUTAIONIEH CHUCTEMBI B
IOBEJIUPHOM JuThe. [IuTaTens NOMKEH TapaHTUPOBAaTh HJICATILHOE 3aIlOJIHEHUE
BCEX MOJOCTeN (HhOPMBI U TOKEH CIYKUTh B KaUeCTBE pe3epByapa >KUJKOTO Me-
Taja Juisi KOMIEHCAu OObeMHOM YCaJIKU CIIaBa B OTJIMBKE MPU €€ 3aTBEpje-
BaHuu. Eciu nutaTens HE BBIMOMHSAET (DYHKIMIO MOJAMUTKU, TO OoOpaszyercs Jiu-
TeWHbIN Ne(eKT — ycalo4yHas MOPUCTOCTh C XapaKTEPHOU AEHAPUTHON CTPYKTY-
poit (puc. 2.3). Ecau Takoit nedeKT HaXO0AUTCsI BHYTPU OTJIMBKH, TO ICTETUUECKUX
mpo0JieM HEe BO3HUKAET, OAHAKO, HAan0O0JIee YacTo, ycaJouHasi MOPUCTOCTh MPOSB-
JII€TCSl Ha TIOBEPXHOCTH OTJIMBKU W, B 3aBUCHUMOCTH OT CTENEHU JaedeKTa, ero
MOABEPraroT UCIPABICHUIO WA OTIUBKY ITYCKAIOT LIEJIMKOM B OTXO/BI.

:' T f N
LI

2577 bope

a — ycadouHas NOpUCmMoCcmo Ha cpeze uzoenus, 6 —ycadouHas NOPUCMoCcmy Ha
Memannoepaghuueckom uinughe
Pucynoxk 2.3 — Ycaoounvie deghexmoi 6 06eupHoti omauske

[Ipu kperuieHUMU TUTATENsd K MacTep-MOJIEI He0OX0IUMMO COOJIIOAaTh Clie-

ayromue Tpebosanus [4; 11]:
- TOJKHO 00€CreYrBaThCs JIETKOE 3aM0JIHEHUE MTOJIOCTH (HOpM;
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- CTCHKH OTJIMBOK JIOJDKHBI OBITH ONTHMAJIbHBIMU IT0 TOJIIUHE U paBHOMEP-
HBIMH 10 CEYEHHUIO;

- caeayer usberath T-00pa3HOro (TaBpOBOTO) COMPSDKCHHUS MHUTATENIS CO
CTCHKOM Mojenu (puc. 2.4);

- IATATEIN JOJKHBI IPUCOCTUHATHCS K TOJICTHIM CCUCHHSIM MOJICTIH.

[Tpu KperIeHn: mUTaTeNIsl K MacTep-MOAeId HeoOX0IUMO CO3/aBaTh YCJI0-
BUS I 00Jiee paBHOMEPHOTO OXJIQXKICHUS OTIMBKH, YMCHBIIIAIOIINE OMACHOCTh
MOSIBJICHUSI BHYTPEHHHUX HAIPSHKECHUH, KOPOOJICHUS M TPEIIHH.

//osd\ //"o'\_/o\‘-\
/ \ \
/ \

(@
)

a) 6)

a — npasuibHo, 6 — HeNnPABUILHO
Pucynok 2.4 — Bapuanmol conpsidicenuii numameineti ¢ Macmep-mooeiibo

CJIE?I[YCT YUYUTBIBATb, YTO TOHKHUI MUTATE]Ib OTHOCUTEIBHO TOJIIMUHBI CTCH-
KW U3ACJIHUA BBISBIBACT ITOABJICHHUC YCAJJOYHBIX PAKOBHH (pI/I025)

2) 6)

a — NpasuIbHoO, 6 — HENPABUIBLHO
Pucynok 2.5 — Bapuanmel kpennenus numamerei K Macmep-mooenu 8 3a-
BUCUMOCIU OM MOJIUWYUHBL NUMAMEJISL

Jisg cnoxHbIX 10 ¢GopMe MacTep-MOJEICH MUTATETN BBIMOIHIIOT U3 HE-
CKOJIKUX pa3BeTBJICHUH (puc. 2.6).

B cnydae, xorna He0OX0AMMO HMCIIONB30BAaTh OOJIBIIE, YEM OAMH IUTATEND,
BCE MUTATENM JIOJDKHBI OBITh COEIMHEHBI BMECTE M, €CIId BO3MOXXHO, B OOILEH
TOYKE, KaK MOKa3aHO Ha pucyHke 2.6. XKenaTenpHO B 3TOM TOYKE CAENATH JIOMOJI-
HUTEIBHOE YTONIIEHHUE, YTOOBI 00pa30BajCs JOMOJHUTEIbHBIN MUTAIOIIUN pe3ep-

Byap.

26



Pucynok 2.6 — Cxema pazsemensarowezocs numamens

[TuTaTenu He AOHKHBI HMETh OCTPBIX YIVIOB WJIKM MOBOPOTOB. Pacruias noi-
’KEH 3aJIMBAThCA B MOJEIBHBIE MOJIOCTH (OpPMBI O€3 TypOYIEHTHOCTH, YTOOBI U3-
0exaTh NPOHUKHOBEHUS T'a30B, KOTOPhIE MOTYT MPUBECTU K 0Opa30BaHUIO MOPH-
CTOCTH B OTJIMBKax. Pe3kue yriibl 1 U3rulbl B IUTHUKOBOW CUCTEME MOTYT IpUBE-
CTH TaKXe K 00JIOMy KyCKOB (h)OpMOMACChI M 3aHOCY UX PACIUIABOM B MOJIETBHYIO
MOJIOCTh, UTO IPUBEJIET K OpaKy.

Ecnu Mmoniens umeeT ToJICTOe CeueHHe, MPEAIIECTBYIONIEE TOHKOMY, a 3aTEM
CHOBA TOJICTOE CEYEHHUE, TO CIEAYET UCIIOIb30BATh HECKOJIBKO MUTATENEH.

[Tutarenn HEOOXOAMMO MPUCOEAUHATH K TOJICTBIM CTEHKAM MacTep-MOAENIN
(puc. 2.7). Kpome TOro, OHM J10OJ>KHBI UCXOJIUTh U3 OJIHOM TOYKH TJIABHOTO JINTHH-
ka. He 10KHO OBITH PE3KUX MEPEXO0B OT TOJICTOTO CEUEHUSI K TOHKOMY.

JO O\ /
| —ce ] \)
,//‘\ \W f" X k \ /’/",
{ I\ '(( ‘\ \ | l“‘o\’o /"
\\\‘—/// v/g{ =i
a) 0) B)

a — HenpaesujibHO, 6, 6 — NpaesujibHo
PI/IC)/HOK 2.7 — Bapuaﬁmbl KpEenjierHu: numameJeil 8 3a8UCUMOCIU OM moJlluHbl
CMEHKU Macmep—Modeﬂu

[Tocre KOHCTpYyHpPOBaHUS MacTeP-MOJICIH U3 BOCKA €€ OTJIMBAIOT METOJI0M
JIBM B MeTasuie u 00padaThIBaOT, KAK OMKMCAHO BHIIIIE.

B nactosiiee Bpemsi co3faHue IOBETUPHBIX M3ENUN 00Jierdyaercs: nmpume-
HeHueM pa3nnyHbix CAD cucteM KOMIBbIOTEPHOTO TPEXMEPHOTO MOJEIUPOBAHMUS,
MO3BOJIAIOIIUX MOJIYYUTh OOBEMHBIA PUCYHOK, UCIIOIB3YyEMbIN ISl U3TOTOBJICHUS
MacTep-MOJIEIIH.

JanpHeimass paboTa MO M3rOTOBJICHUIO MAacTEP-MOJENTH BBIMOJIHSIETCS Ha
rpaBUpOBaANIbHO-Gpe3epHbIx cTaHkax ¢ YITY pasznooOpasubix koHdurypammii. Co-
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BPEMEHHBIE MOJIEJIM CTAHKOB — MajoradapuTHbIE, C BO3MOKHOCTBIO MX MOHTa)Ka
HEIMOCPEJICTBEHHO Ha paboyeM CTOJIe, B OJTHOM pAy C MPUHTEPOM M CKaHEPOM.
[Tomo6HOE OOOpyAOBaHME B HACTOsSIIEE BpeMs MpejaraloT Takue (QUpMbI-
npousBouTteny, kak: Roland, Cielle, Solidscape, 3D-systems.

[Ipouienypa co3maHusi MacTep-mojiesiel Ha TIpaBUPOBAIBHO-(PE3EPHBIX
crankax ¢ YIIY, tak xe Kak U IpH TPATUIMOHHOM PYYHOM CIIOCOOE M3TrOTOBIIE-
HUS, HAUMHAETCS C BOIUIOIICHUS WUJIEH Au3aiiHepa Ha Oymare B BHUJE ICKHM3a WIU
pucynka. [locie 3Toro oTckaHupOBaHHOE M300paxeHne ouu(poBIBacTCA (BEKTO-
pusupyercsi) B J000M 3 MocTymHbBIX rpaduueckux mporpamm (CorelDraw,
Adobilllustrator u 1.11.). B HacTosimee BpemMsi IMEETCSI MHOKECTBO CIEITUATN3UPO-
BaHHBIX MIPOTPAMMHBIX TPOIYKTOB JJIsl FOBEIMPHOTO MojenupoBanus: Gemvision
Matrix 3D, Rhinoceros, ArtCAM Pro, JewelCad, 3type, 3DS Max, kaxaplii U3 Ko-
TOPBIX Hapsily C HEOCIOPUMBIMH MPEUMYIIECTBAMHU, UMEET CBOM HEIOCTATKH,
TJIABHBIM U3 KOTOPBIX SIBJISIETCA BBICOKAsE CTOMMOCTH JIJII OTE€UECTBEHHOTO MPOU3-
BoauTess. CTaHnapTHBIN Ha0op (QYHKIMI HEKOTOPHIX M3 TaKUX MPOTPAMM BKITIO-
YaeT CIEAYIOLME BO3MOXKHOCTHU: co3fanue 3D mozenu, ObicTpoe U yaoOHOE pe-
JTAKTHPOBAHUE YK€ CYIICCTBYIOIIUX MOJICNIed WM JaHHBIX ckaHupoBanus (3D
CKaHEphI), BO3MOXKHOCTH J00ABICHUS TEXHOJOTUYECKUX YKJIOHOB, JIMTHHUKOB,
BO3MOYKHBI PACcYeThl MACChl U3/CIIUS, BETUYNHBI YCAJKH, BPEMEHU H3TOTOBJICHUSI.
HeocnopuMbIiM TIpeUMyIIIeCTBOM KOMIBIOTEPHOTO MOJACIMPOBAHUS SABISETCS TO,
YTO YK€ Ha 3TOM Ha4daJIbHOM JTale MOACTUPOBAHMUsA, KOT/Ia 0 KOHEYHOTO H37e-
JWsL enle Jaieko, MOXKHO OIEHUTH €ro BHEIIHUN BHUJ, BEC, TEXHOJIOTHYHOCTD, TIPU
HEOOXOMMOCTH BHECTH KOHCTPYKTHBHBIC U3MEHECHUSI.

Crenyrommum maroM padoT SBIISETCS CO3/AaHUE YMPABIISIONICH MPOTrpaMMbl
s ctanka ¢ YITY (cTaHOK KOMILJIEKTYETCS COOTBETCTBYIOIIMM ITAKETOM IIPO-
rpaMMHOTO obecrieueHus ). [Iporiecc Hanmmcanusi ynpaBisSIONIMX MPOTPaMM SIBIISI-
€TCsl MMPAKTUYECKH TOJIHOCTHIO aBTOMATU3UPOBAHHBIM. B OOJBITMHCTBE Cllydaes,
TpeOyeTCsl TOJIBKO BHIOpaTh pabO4Mii HHCTPYMEHT, 3a7aTh CKOPOCTU €ro mnepemMe-
IICHUS U BpaIIeHMs, YKa3aTh pabodyto 00JIacTh U TOJIIMHY CJIOEB CPE3aeMOro Ma-
TepHuaja - BCIO IOCIEAYIOUIYI0O paboTy BBINOJHAET KOMIBIOTEP COBMECTHO CO
CTaHKOM. Pacxo/HbIMU MaTepualiaMu JJIsl TAKUX CUCTEM SIBJISIOTCS CIICIMAIbHbBIC
MOJIeJIbHbIE BOCKH, IJIACTHK, IEPEBO.

[IpumMep TpexMepHON MOJENN IOBEIUPHOTO KOJIBLIA, BBITOJIHEHHBINA B IPO-
rpammHoM nakete Gemvision Matrix 3D npencrasiieH Ha pucyHke 2.8, ¢hparMeHT
rpaBupoBasibHO-(pe3epHoro cranka ¢ YITY Revo540CX — Ha pucynke 2.9 [10].
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Pucynok 2.8 — Tpexmepnas modens 108e1upHo20 Kobya, 8bINOJIHEHHAS 8
npoepammuom nakeme Gemvision Matrix 3D
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Pucynok 2.9 — ®paemenm epasuposanvrno-gpezeprnozco cmanxa ¢ Iy
Revo540CX

2.3 U3roToBJjieHUE pe3UHOBBIX npecc-hopm

B roBenupHOM Npon3BOACTBE BOCKOBBIE MOJEIN U3JEIUI MOTYyYatoT B CIe-
[MAJTBHBIX Tpecc-(hopmMax, N3rOTOBIEHHBIX U3 THOKUX U DJIACTUYHBIX MaTEPHAIIOB
— pe3uH. Pe3uHoBas mpecc-popma J0JKHA MOBTOPSATH KOHTYP M BCE XYJIOXKe-
CTBEHHBIE JIMHUM OyIyIIEero I0BEIMPHOTO U3EIHS.
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[IpucTtymnasi K U3roTOBJICHUIO PE3UHOBOM Mpecc-(hopMbl, HEOOXOUMO OMpe-
JENUTh €€ TEXHOJOTUYHOCTh, T.€. YI0OCTBO U3BATHUS U3 HEE BOCKOBOW MOJEIIH.
Pe3unoBas mpecc-gopma, Kak MpaBUIIO, U3TOTOBISETCS METOJOM BYJIKaHU3ALUU
CBIPOM PE3UHBI, B KOTOPYIO 3aKJIabIBAETCSl MacTep-MOIeIb u3aenus. TexHomaorus
U3TOTOBJICHUSI PE3UHOBOU Mpecc-(GOpMBbl 3aBUCUT OT CIIOXHOCTH KOHCTPYKIIUU
U3JIETIHSL.

2.3.1 Ocnoenbie munwvt pe3un 013 u320mosaeHus npecc-popm

B nHacTosimiee BpeMs Ha PhIHKE PACXOJHBIX IOBEIUPHBIX MAaTEpUATIOB TPEI-
CTaBJICHO MHOKECTBO PA3JIMYHBIX TUIIOB PE3UH — KaK HATypaJIbHbIX, TAK U CUHTE-
TUYECKUX, BKIIIOYAsi CHIIMKOHOBBIE pe3uHbl. Kaxblil TUIT pe3uHBI UMEET KOHKPET-
HbIE XapaKTEPUCTUKH, MOIXOAIINE K INIAHUPYEMbIM BOCKOBKAM Pa3IM4YHONU KOH-
durypanuu. Kak npaBuiio, HaTypalibHble PE3UHBI SBISIOTCS 0o0Jjiee MPOYHBIMU U
M3HOCOCTOMKUMU. CHIIMKOHOBBIE PE3UHBI MEHEE MIPOUYHBI, OJHAKO JIYUIIE BOCHPO-
U3BOJIAT peibed Ha MOBEPXHOCTU CIOXKHBIX MO KOH(UTypaluu MacTep-MOJeiei.
JIByXKOMIIOHEHTHbBIE BYJIKAHU3UPYEMbIE PE3UHBI, pa3pa0OTaHHbIE CPABHUTEIHHO
HEJIaBHO, SIBJIAIOTCS BEChbMa MPOCTBIMU B pabOTe, OJHAKO 00J1a7al0T MOHUKEHHON
M3HOCOCTOMKOCTBIO MO CPaBHEHHIO C APYTMMU TUIAMHU pe3uH. OCHOBHBIEC THIIbI

PE3HUH U UX XAPAKTCPHUCTHUKU IIPEACTABJICHLI B

tabmune 2.1.

Tabnuya 2.1 - OcHogHble munvl pe3uH, NPUMeHeMbIX OJisl U320MOBNEeHUSs]
DPe3UHO08bIX Npecc-ghopMm, Ux npeumMyuiecmea u He0oCmamKku

Tun pe3nHbl IIpenmyiecrBa Henocratku
1 2 3
1. Beicokas cremennp compo- | 1. 3arpyaHeHHass — pa3pe3ka
THUBJICHUS Ha Pa3pbIB; npecc-(popmsr;
2. Xopomo mnoxxomut i | 2. TpeOyercs CpaBHUTEIBHO

HatypanbHas pesuna
(TpedyeT ByJIKaHU3a-
1105079

CJIO’KHBIX MOJETIeH;

3. IlpocroTa M J€rkocTh pas-
pe3ku npecc-(popmsr;

4. He3nauutenbHas oObeMHas
ycaJka;

5. Tpebyercs maiio Haape30B
U151 U3BJI€YCHHSI BOCKOBKH

0oJbIlle BpeMEHHU ISl 3aIloJiHe-
HUSI paMKH;

3. CpaBHUTENBHO BBICOKAsI MST-
KOCTb;

4. Heo6Xx0oAMMOCTh TPUMEHEHUS
pa3eNUTENBLHOTO  COpes WIn
TaJlbKa

CunukoHoOBast pe3ruHa
(TpebyeT ByIKaHHM3a-
105079

1. JlerkocTh 3amoJHEHUs paM-
KH;

2. JlerkocTe pa3pes3ku;

3. He TpeOyercs mpumeHeHHE
pa3eNnuTeabHOrO  CIpesl WIu
TaJIbKa;

4. Nmeercss HECKOIBKO COpPTOB
I10 JKECTKOCTH

1. TpeGyetcst GomblIe JOMOTHU-
TENbHBIX HAJAPE30B JUIsl H3BIIE-
YEeHUs] BOCKOBKH;

2. Ycanka HECKOJIBKO BBIIIE,
YeM y HaTypaJIbHOW PE3HHBIL;

3. VYnoBieTBOpUTENbHAs CTe-
MIEHb CONPOTHUBIICHUS Pa3phIBY
(HMXKe, yeM y HaTypaJlbHOM pe-
3UHBI)
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IIpooonxcenue mabauywl 2.1

1 2 3
1. Ouens BeicOKas creneHs no- | 1. IlogXxoauT TONBKO ISl TIpO-
BEPXHOCTHOI'O IVISTHIIA; CTBIX BOCKOBOK 0€3 MOAHYTpe-
JIByXKOMIIOHEHTHas .
2. Tpebyercss majo BpeMEHH | HUM;
CUJIMKOHOBAs PE3UHa,
JUIs1 IOATOTOBKHU; 2. YMepeHHas CTEeNeHb COMpo-
IIOJINMEPU3YIOILAsACs

IPU KOMHATHOW TEM-
neparype

3. He3nauurenbHas ycaaka;

4. He TpebOyercs nmpuUMEHEHHE
pa3feNuTeNbHOr0 CIpest WU
TaJbKa

TUBJICHUSI Pa3pPHIBY;
3. TpymHo mnpokuraemas (s
yBEJIMYEHUS AHaMeTpa MuTaTe-
J151)

Kunkas nByXKOMITO-
HEHTHasi CHIIMKOHOBAsI
pe3uHa

1. Ouenb BBICOKAS CTEIEHD I10-
BEPXHOCTHOT'O TJISHIIA;

2. IIpocToTa B IOArOTOBKE;

3. He3nauuTtenbHas ycajka;

4. He TpebOyercs npuMEHEHHE
pa3IeTUTENBHOTO CIpesl HWIIH
TaJbKa;

5. Moxer ObITh HMCIOJIB30BaHa
C BOCKOBBIMH MOJCISIMU

1. VYMmepeHHas CTENeHb COIpo-
TUBJIEHUS Pa3pbIBY;

2. TpynHo mnpoxuraemas (s
yBEJIMYEHUs] JAMaMeTpa IUTare-
JIst);

3. Bricokast CTOUMOCTb

[Ipo3paunas cuimko-
HOBas pe3nHa
(TpedyeT ByJIKaHU3a-
11N

1. Xopomiass creneHb MOBEPX-
HOCTHOTO TJISTHIIA;

2. ITpo3pa4yHOCTh;

3. JIerkocTh B pa3pe3kKe;

4. MArkocTh ¥ THOKOCTh

1. 3HaunTenpHas ycajaka, KOTO-
pyIo cieayeT MpUHUMAaTh B pac-
Yer;

2. BeIcOKast CTOUMOCTh

besycanounas po3oBas
pe3uHa

(TpedyeT BynKaHU3a-
100509

1. [IpakTuuecku HyneBas ycaj-
Ka;

2. O4eHb BBICOKAs CTCIICHB I10-
BEPXHOCTHOTO IJISTHIA

1. HeobxoaumMoCTh CTPOroro
COOJIIOJICHHSI ~ TEMIIEPATypHOTO
pPeKUMa BYJIKaHU3allUn
(143+1°C)

Pe3unbl Bcex TUNOB, MPEACTABICHHBIX B Ta0nuue 2.1, JOJKHBI UCIOJIB30-
BAThCS B CTPOI'OM COOTBETCTBUH PEKOMEHAALMSAM IPOU3BOAUTENCH.

2.3.2 Byakanuzamopbul 011 u320moenenus npecc-gropm

Bynkanuzatop — 3TO yCTPONCTBO, MpEIHA3HAYEHHOE JJISI CHATUSI PE3UHO-
BbIX TMpecc-hopM € METAUIMYECKUX MacTep-mojeneil. Bynkanuszaius pe3uHbl
HeoOxoauMa JUisi TOTO, 4ToObI mpecc-popma mpuodpena yrnpyrue u dJacTUUHbIC
cBolicTBa. BynkaHuzatopel, IpUMEHSEMbIE B FOBEIMPHOM MPOU3BOACTBE JJIsl U3T0-
TOBJICHUSI PE3UHOBBIX Tpecc-(PopM, TOHKHBI 00ECIIeUnBaTh HArpeB M CXKaTUE pe-
3UHbI HAXOAIIECHCS B CIICHIMAIIBHON METAJUIMYECKON PAMKE — OTIOKE.

Bynkanuzatop (puc. 2.10) mpencrapisier coO0H MOIIHYIO LETbHOIUTYIO
KOHCTPYKIIMIO C HaIpaBJISIIOIIMMHU CTOMKAMHU, KOTOpPbIE O0ECIEYMBAIOT TOYHOE
COBMEIIICHHE TUIUT ByJKaHu3atopa. Kak B HMKHEH, Tak U B BEpXHEH TUIMTaX BYJI-
KaHU3aTOPOB BMOHTHPOBAHbI HArpeBaTENIbHBIC AJIEMEHTBHI — JJIEKTPUUYECKHUE CO-
npotusiieHusa. Paboyas TemriepaTypa BBICTaBISIETCS TEPMOPETYIATOPAMH, PacIio-
JIO’)KEHHBIMU Ha MaHENIW YIPABICHHUS YCTPONCTBA OTAECIBHO JI KaXKIOW TUIUTHI.
[TosHBIN aBTOMATU3UPOBAHHBIM KOHTPOJIb TEMIIEPATYPHI U BPEMEHHU JIOCTUTAETCS C
MOMOIIbIO TPOTPaMMaTopa, a OBICTPOE MOHIKEHHUE TEMIIEpaTyphl mpecc-(Hopmbl

31



JICTKO OCYHICCTBJIISACTCA CHUCTEMOU NPUHYAUTCIBHOIO OXJIAXKACHMS. MOIHHBIfI
HpH)KPIMHOﬁ BUHT 00CCIICYMBACT IIJIOTHOE COCAMHCHUC MCKIY paMKOﬁ " IIJIMTaMH
BYJIKaHH3aTOopa.

1 — ocnosanue; 2 — mpasepca, 3 — 6uHmMOBAs NAPA C MAXOBUKOM, 4 — HANPABAIO-
wue cmouKu 0Jisl BepXHell NOOBUNCHOU Naumvl; 5 — mymoaep, 6 — cucmema mep-
MOpe2yIuposanus ¢ nepeknrouamenem,; 7, 8 — HacpesamenbHvie NaUmMbl
Pucynox 2.10 — Cxema syaxanuzamopa

Onoku OOBIYHO U3TOTAaBIUBAETCA U3 BBICOKOTEIUIONPOBOAHBIX MATEPUATIOB,
HaIMpUMep, aTIOMUHHS U UMEIOT KPYTJIYI0 WM KBaJapaTHylo (popmy. BHyTps omo-
KM TIOMeIlaeTcs pe3uHa. Pasmepsl ook BeIOUPAIOTCS B COOTBETCTBUE C pa3Me-
pamu uzaenus (MacTep-MOJein).

TpanulMOHHBIE BYJIKaHU3aTOPbl UMEIOT BUHTOBOE CKaTue, Oojee nepeno-
Bble MOJENU — TUApaBIMYecKoe. BynkaHW3alMOHHbBIE MIUTHI OOBIYHO HMEIOT
KBaJIpaTHYI0 (pOpMy, OJJHAKO BO3MOXKHO MPUMEHEHHE KPYTJIbIX, MPAMOYTOJIbHBIX
npecc-hopm.

B Hacrosiiiee Bpemsi ByJKaHU3aTOPbl IPOU3BOAATCS paaoM pupM, crerua-
JU3UPYIOLIUXCS Ha IOBETUPHOM OOOpYIOBAaHUHM Pa3IMYHOrO HazHayeHus: Pyra
(Poccus), Kerr, ARBE, Dura-BULL (CIIA), LOGIMEC, Chinetti (Uranust), Ar-
genta (ITonbmia) u ap. TexHuueckre XxapakKTEPUCTUKHU TUITOBBIX MOJI€NICH BYJIKaHU-
3aTOpPOB MpHBEICHBI B Tabwmie 2.2 [12].

OaHuM U3 MHOTO(DYHKIIMOHAJIBHBIX U YHUBEPCAIbHBIX BYJIKAaHU3ATOPOB SIB-
JsieTcss Mozielb ¢ NeKTpoHHBIM ynpasienueM LOGIMEC Duplex, npousBoactsa
WUtanum (tadmn. 2.2).

Bynkanuzatop LOGIMEC Duplex mo3BojsieT HW3roTaBiMBaTh PE3UHOBBIC
npecc-popMbl B MPSIMOYTOJIbHBIX WM LWJIMHIPUYECKUX OMOKaX MO ABYM METO-
JlaM: Kak ¢ BHyTPEHHUMH Pa3/IBI>KHBIMUA BCTaBKaMH B OIMOKaX, Tak U 0€3 HUX. ITO
JocTUraeTcs ObICTPhIM NepeoOOPyAOBAHUEM ILTUT BYJIKAHU3ATOPa, YTO MO3BOJISET
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MEHATh (POopMy HarpeBaTeNLHOTO JJEMEHTa s paboThl C JHOOBIMH TIpecc-
dopmamu. Ha pucynke 2.11 mnpencrtaBmeHa cxemMa paOOThI BYJIKaHH3aTOpa
LOGIMEC Duplex ¢ ucrnonp3oBaHueM HWIMHAPUYECKON WM TMPSIMOYTOJbHOU
OTIOKU C BHYTPEHHUMH METAJUTUICCKUMH Pa3ABMKHBIMHU BcTaBkami (7, 8): Harpe-
BaTeJIbHBIC IUIUTHI (2, 5) mepenarT K onoke (4) Temio, HeobXoauMoe I ByJIKa-
HU3aIlMU, B TO BPeMs KakK IIEHTPAIbHBIN MOpIIeHb (3), CIycKasich BHYTPh OIOKH,
CKUMAET PE3UHOBYIO MaTpuily (6).
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1 — cmonopmuwiii 6unm, 2 — 6epxHssa HazpesamenbHas NauUma,; 3 — YeHMpaibHblll
nopuleHv, 4 — onoka, 5 — HUJICHAS HazpesamelbHas nauma, 6 — pe3uHo8as Mam-
puya; 7, 8 — memannuueckue paz08udicHvlie 6CIMasKu
Pucynok 2.11 — Cxema pabomet gynxanuzamopa LOGIMEC Duplex ¢ ucnonv3o-
8aHUeM GHYMPEHHUX MEMALIULECKUX PA3OBUNCHBIX BCMABOK
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Tabauya 2.2 —

Tunosvie moodenu 6VJIKAHU3AMOpPO8 U UX MmMexXHu4ecKue xa-

PAKmepucmuKu
Monens Buemnunii Bung Texunueckue
BYJIKaHM3aTOpa BYJIKaHH3aTOpa XapaKTEePUCTUKHU

Bynkanuzarop «AR-

- HanpsKeHue sJiekTponutanus: 220 B;
- moTpebsiemast MOIHOCTH: 1,32 kBT;
- CHJIa TOKa: 6 A;

BE», (CIIA) - perynsitopsl Temnepatypsl: 50...300°C;
C OZIHUM PETYIATOPOM . ) )

- MaKkCUMaJbHbIN pazBo winT: 100 Mm;
zeMnepng}(f)pITSO ) - pa3mep pabouell INIOCKOCTH IJIACTHH:

T 22T EOTMM 210 x 150 mu;

- rabapuTtsl: 510 x 350 x 220 MM;

- macca: 20 kr.

- HalpsbKeHue iekTponuranus: 220 B;

- moTpebisiemMast MOIHOCTH: 2,0 KBT;
Bynkanuzarop - cuna toka: 10 A;

«PYTA», (Poccust)

C JIBOMHBIM peryJsiTo-
POM TeMITepaTypsI
(nnmra 200x125MMm)

- perynaropsl Temmnepatypsl: 50...200°C;

- MaKCUMaJbHbIN pa3Bo miut: 100 mMMm;

- pa3mep pabouelt II0CKOCTH IJIACTHH:
200 x 125 mmM;

- rabapuTtsl: 400 x 360 x 170 mm;

- Macca: 15 xr.

Bynkauuzarop
«LOGIMEC Duplex»,
(Uramms)

(mmmra 150x150MMm)

- HalpsbKeHue iekTponuranus: 220 B;

- motpebisiemMast MOIHOCTE: 2,0 kBT;

- cuia Toka: 4 A;

- MakcuMaibHas Temrieparypa: 1900°C;

- MaKCUMaJIbHOE BpeMs Taiimepa:
120MmuH;

- MaKCUMaJIbHBIA pa3BoA miauT: 70 MM;

- pa3mep paboyeil MI0CKOCTH TUIACTUH:
150 x 150 Mm;

- rabaputsl: 450 x 280 x 210 mwm;

- Macca: 21 kr.
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2.3.3 H320moenenue npecc-popm u3 paziuiuHovix MUNoe pe3ut
2.3.3.1 Uzeomosnenue npecc-gpopm u3 colpoil HAMYpPaIbHOU KAy4yKOBOU pe-
3UHbBL

HauOomnbiiee pacnpocTpaHeHre cpeaud MOJEIbHBIX HaTypajibHBIX PE3UH
nojy4ymia kayuykoBas pesuna Castaldo (CIIIA) [11; 14]. Bce ocHOBHBIE pa3HO-
BugHocTu pe3uH Castaldo, B Tom uucie roBeiawpHBIE (OPMOBOYHEIC pE3UHA
Castaldo White Label (0enas), Castaldo Gold Label (;kenras) m Castaldo No
Shrink Pink (po3oBast 6e3ycamounas) H3roTOBJICHBI U3 JJATCKCHOTO COKa KayIyKo-
BBIX JICPEBBEB, BBIPAIICHHBIX Ha IUIAHTAIMSIX B Tpomudeckux jecax HOro-
Boctounoit Azum.

J1J1 M3rOTOBIIEHUSI PE3UHOBOM Mpecc-(hOPMbI U3 CHIPBIX KayUYyKOBBIX PE3UH
MX Hape3aloT Ha 3arOTOBKU COOTBETCTBYIOIIECH (OPMBI M YKIAIBIBAIOT UX B Mpsi-
MOYTOJIbHYIO paMy M3 aJlOMHHHS. Y CTaHaBIMBAIOT MAcTeP-MOJENb B paMy U 3a-
HOJIHSIOT BHYTPEHHUE MOJIOCTH MacTep-MOJIENIN KyCOUKaMHU ChIpoil pe3unsl. [lanee
3aMOJIHAIOT paMy 3aroTOBJIEHHBIMHU IMOJOCKaMM pe3uHbl 10 Bepxa. [lanee mome-
MIAIOT paMy MEXIYy JIByMs HAarpeThbIMHU IUTUTAMU BYJIKAHHU3AIMOHHOTO Tpecca U
BYJIKAHU3HUPYIOT pe3uHy B TeueHue 30...90 MUH. — B 3aBUCHUMOCTU OT TOJIIIMHBI
paMbl U3 pacuera 15 MHH. Ha KaxIblil ciaoil pe3nHbl ToamuHOM 6,35 mMm. Pac-
CMOTPHUM OCHOBHBIE Pa3HOBHIHOCTH CITIOCOOOB.

Cnoco6 1 (cxemarnyHo mpejcTaBieH Ha puc. 2.1). CnenuanbHyO OTIOKY €
HAMPABIAIOMUMHU MTHPTAMH YKIIAJbIBAIOT Ha TJIAAKYIO MOBEPXHOCTHh CTOJA WU
OTIOPHYIO IJIUTY OCHOBAHMEM BHH3. 3aTE€M OTOKY 3alOJIHSIIOT IUIACTUINHOM, B KO-
TOPBIA BIABIMBAIOT JI0 MOJIOBUHBI MacTep-Mojenb u3nenus. Ha sty omoky ycra-
HABJIMBAIOT BTOPYIO M 3aJIMBAIOT €€ KHUJIKUM pacTBopom rurca. [locne 3aTtBepae-
BaHUS THUIICA, OMOKU MEPEBOPAYMBAIOT U YAAISAIOT IUIACTHIIMH, & MacTepP-MOEIb
IIPY ATOM OCTaeTCsl B TUIICOBOM (popMe. B rurice nenaroT HECKOIBKO yTiIyOJICHUIH,
KOTOpbIE OYyT HAMPABISIONIMMH BBICTYTIAMU PE3UHOBOM (DopMbl. ChIpYIO pe3nHy
Hape3aloT MEJIKUMHU KyCOYKaMHU, KOTOPBIMU HAIOJHSIOT BEPXHIOK MOJIOBUHY
¢dopmbl. OMOKM yCTaHABIUBAIOT HA BYJIKAHU3AIIMOHHBIN MPECC U BYJIKAHU3UPYIOT
KyCOUKH pe3uHbl B TeueHuu 4...6 muH npu temmeparype 150...160 °C. Ilocne
ATOrO THUIIC pa30MBAIOT, U3BJIEKAIOT U TIIATEIBHO OYMINAIOT MacTep-MoOJeib U MO-
JYYUBIIYIOCS PE3UHOBYIO MOIy(dopmy. 3aTeM OMOKY, B KOTOPYIO BIOXHJIHU TOTO-
BYIO TOJIy(pOopMy, YKIAIBIBAIOT OCHOBAaHHUEM BHHW3, HAHOCAT Pa3AelUTEIbHOE TO-
KpbITHE (TalBK) M B IOIY(HOPMY YKIIAJBIBAIOT MAaCTeP-MO/Ieb. BTOPYIO BEpXHIOKO
MIOJIOBHHY OTIOKH 3arOJHSIIOT KyCOYKaMHU ChIpOW pe3uHbl. [lanee BynKaHU3UPYIOT
BTOPYIO MOJOBUHY (POPM U MOTYyHaroT 00€ YacTH pe3nHOBOM npecc-popmbl. 3aTeM
U3 PE3MHOBOW Tipecc-(hOpPMBI U3BIEKAIOT MacTep-MOJIEb M MPOPE3at0T B HEH JHT-
HUKOBBIN KaHaJ (TTUTATENb).

Cnoco6 2. [Ipu m3roroBieHuu mpecc-GopMbl I MOJTYYSHHUS BOCKOBBIX
Mojieniel MpocThiX (OPM JOCTATOYHO MOMECTUTH MacTep-MOJIENb MEXAY ABYMS
MJJACTUHAMU CHIPOW PE3WHBI COOTBETCTBYIOMICH TOJIIMHBI TaK, YTOOBI TIPU BIAaB-
JMBaHUM oOpasel] ObUT MOJHOCTHIO YTOIJIEH B PE3UHY, C MOCIEIYIOIIeH UX ByJKa-
Huzanuei (puc. 2.12).
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Mactep-mMoaens pacnonaraloT B pame NpsMOYTrojbHON (OpMbl Tak, YTOObI
OHa MOJIHOCThIO ObliIa pa3menieHa B LieHTpe Bcel GopMbl. s 3Toro Hapesaror
pe3uHy no ¢opMe pambl U Jajnee €€ YKIaIbIBaloT B paMy, IIPU 3TOM MpeaBapu-
TEJIBHO YJIOKHUB B €€ LIEHTP MacTep-Mojelb. [locie 3anomHeHust pambl ¢ TOMpaB-
KO Ha yIUTOTHEHUE PE3UHBI, €€ MOMENIAOT B BYJIKAaHU3ATOP.

1 2 3

/ \
‘i}’ IL__4
1 — pama (onoka); 2 — onopnas nauma; 3 - nIACMUHA CbIPOU pe3unsl, 4 —ma-
cmep-mMooens,; 5 — 16enupHbulll KaMeHb
Pucynox 2.12 — Cxema yxiaoxu macmep-mooenu 8 pamy 0Jis U320MoeieHUs npecc-

dopmol

OCHOBHBIM HEJOCTATKOM PE3UHOBOM Mpecc-GpOpMbI, U3TOTOBICHHON U3 ChI-
PBIX HATYpaJbHBIX Kay4yKOBBIX PE3WH SIBIIACTCS MX ycalika, BO3ZHHMKAIOIIAs MpPH
Bynkanusaiun (nckmouenne Castaldo No Shrink Pink). ITpupoaa BO3HUKHOBEHHSI
yCaJK{ 3aBHCHUT OT TUIIA PE3MHBI, €€ Ka4eCTBa, a TAK)KE OT PEKUMa e¢ ByJIKaHU3a-
UK. Ycaaka ChIpoil pe3uHbl Mocje BYJIKaHU3aIMKU 00bIHO coctamiseT 2...3 %.
[ToaTOMy OUYeHb BakKeH BBHIOOP PA3HOBUIHOCTH PE3UHBI IS M3TOTOBIICHHS TPECC-
¢dopmbl. CyIiecTBYIOT U APYTHE BHIBI PE3MH — CHIIMKOHOBBIE, a TAKXKE JBYXKOM-
MIOHCHTHBIC PE3UHBI, MOJIMMEPHU3YIOIINECS PH KOMHATHOU TeMIIepaType ¢ HyJie-
BOM yCAJKOHU.

2.3.3.2 Uzeomosnenue npecc-popm u3 HCUOKUX 08YXKOMHOHEHMHBIX CUIU-
KOHOBbIX De3UH

CylIiecTBEHHBIM HEIOCTATKOM CBIPBIX KayYyKOBBIX PE3UH SBISIETCA HX
ycajaKka, KOTOPYH HEOOXOJUMO YYHUTHIBATh TMPU MPOEKTUPOBAHUU MacTep-
moxenen. [loaToMy 1 M3rOTOBIEHUS PE3WHOBBIX (OPM TaKKE MCIOIB3YIOT
YKUJIKAE CUIIMKOHOBBIE PE3UHBI, KOTOPBIE MIPAKTUYECKU HE JAKOT ycaaku. JKuakue
PE3MHBI 3aTBEPACBAIOT NMPU KOMHATHOW TEMIIEpATYpE, UYTO MO3BOJSET U3TOTABIIU-
BaTh PE3UMHOBBIE Mpecc-GOpMbI U3 MOJIETIEN C YK€ 3aKpeIJIeHHBIMA B HUX IOBe-
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JUPHBIMA KaMHSIMH, Ha KOTOpPBIE TEMIIEpaTypa W JIaBJICHUE OKa3bIBAIOT OTpPHIIa-
TEJILHOE BO3IEHCTBHE.

JIJIsl M3TOTOBJICHHSI PE3MHOBBIX (DOPM, OCOOCHHO TIPU JINThE C KAMHSIMH,
IIMPOKOE PACIIPOCTPAHCHHE MOTYYHIHM MMPO3PAYHBIC KHUIAKUE JBYXKOMIIOHCHTHBIC
cunukoHoBble pe3unbl Jlacun-C u Jlacun-T ¢ MUHMMaIbHON yCaJKoOM, MPOU3BO-
asirecs B Poccuu ¢ MCmosib30BaHHEM HMIIOPTHBIX KoMIoHeHTOB [11, 15].

Tabnuya 2.3 — Ceouicmea HcUOKUX 08YXKOMHNOHEHMHBIX CUTUKOHOBBIX Pe3UH

XapakTepUCTUKUA PE3UHBI Jlacui-C Jlacun-T
CooTHoIIIeHHe OCHOBA / OTBEPIUTENh, Mac. % 10/1 10/1
JnutensHOCTh pabodero mukia npu 22 °C, Mux 40 100...120
Bpewmst monHo# Bynkanuzamnuu npu 22 °C, 9 7 11

CBolicTBa 110CIE€ OTBEPKICHUS
(s o6pasna ronmmHo 10...15 MM yepes 24 g nocne Bynkanuzanuu npu 22 °C)

Teeprnocts mo lopy (A), ex. 25 43
[Ipenen npounocTu npu pactsbkenuu, MIla 7 55
OTHOCHUTENBHOE YIJIMHEHUE NIPU pa3pbiBe, %o 850 300
ComnpoTtusieHue pazaupy (IpoyHOCTh Ha pa3pbiB), KH/M 23 21
[InotHOCTB, rlem® 1,12 1,12
Jluneitnas ycanka yepes 24 1 npu 25 °C, % 0 0
Jluneiinas ycanka yepes 168 u (7 cyrok) mpu 25 °C, % <0,1 <0,1

Pe3una Jlacuia-C — Msrkast CHIIMKOHOBAsl pE3MHA XOJIOJHOIO OTBEPKICHUS
C BBICOKUM OTHOCHUTENBHBIM yAJTuHEHHEM. Pa3paboTaHa A U3roTOBICHUS PE3U-
HOBBIX (DOPM ISl TEXHOJIOTUU JIUThS MO BBIIUIABIEMBIM MOJEIISAM, JUThS JIETKO-
IUIaBOB MJIM MOJIMMEPOB LIEHTPOOEKHBIM CIIOCOOOM, a TAaK)Ke M3TOTOBJICHUS BCE-
BO3MOXKHBIX CKYJBOTYPHBIX (DOPM M CJIENIKOB. MOXKET MCIONb30BaThCS I CHSI-
TUSL GOPM C BEPTUKAJIBHBIX TIOBEPXHOCTEH, a TaKKe HETOABUKHBIX 0OBEKTOB.

[Tpeumymecrna Jlacun-C:

- MSITKOCTh ¥ BBICOKOE YIJIMHEHHUE JI0 pa3pbiBa y FOTOBBIX mpecc-(hopm, 4To
MO3BOJISIET CHUMATh Mpecc-(OpMbl, CO CIOKHBIX U 00bEMHBIX MAacTEp-MOJIENEH, a
TaK)Ke MOJIEJICH, U3BJICUEHHUE KOTOPHIX U3 (POPMBI 3aTPYAHEHO;

- OTBEpXACHUE NMPH KOMHATHOM TeMIepaTrype MO3BOJISIET MPOU3BOJIUTH 3a-
JIMBKY MacTep-Mojeneii (Mojesei), s KOTOPhIX TeMIIepaTypa U JIaBJCHUE BYII-
KaHU3alUKd MOTYT OKa3aTh MaryoOHOe BO3JICHCTBHE;

- HH3Kas BA3KOCTh KOMIIOHEHTOB OOECIEUMBAET JIETKOE NepeMelIMBaHue U
BAKyyYMHPOBAHHUE B ITPOLIECCE MMOATOTOBKU PE3UHBI K 3AJIMBKE B OTOKY;

- Xopo1uasi 00beMHasi CTa0OMIIBHOCTh U MPAKTUYECKH HYJIEBasl yCaiKa;

- (QopMBI pEKOMEHAYETCS] UCHOIb30BaTh IJI 3aJIMBKU (MH)KEKTHUPOBAHUS)
IOBEJIMPHOTO BOCKA, MOJMYpETaHa, MOJMIPHUPHBIX CMOJI, MEHONOJUYpPETaHOB,
AMOKCUIHBIX CMOJI, @ TAK)KE JIETKOIUIABKUX CIIABOB Ha OCHOBE OJIOBA;

- He TpeOyeTCs UCIOJIb30BAHUE CUIIMKOHOBOIO Pa3/IeIMTEILHOTO CHpes s
U3BJIEYEHHUS BOCKOBOK, MIOCKOJIBKY YK€ COACPKUT CMa3bIBAIOIINE ar€HTHI;

- J0CTaTO4YHasi TMOKOCTh, YCTOMYMBOCTh K Pa3aupy B MECTE pa3pe3aHus
HOXKOM.
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Ocob0ennoctu npumenenusi pe3unbl Jlacuia-C. Ilpexne Bcero, HeoOXo-
JUMO OYHMCTUTh MTOBEPXHOCTh MACTEP-MOJENIM OT MOCTOPOHHUX YacTull. B cimydae
HEO0OXOMMOCTH, B OCOOEHHOCTH Ha MOPHUCTHIX MOBEPXHOCTSAX, HEOOXOIUMO HC-
M0JIb30BaTh CMa3Ky, Ba3eJIWH WM MBUIBHBIN pacTBOp AJis OOJerdyeHus Mocieny-
IOIIEr0 OT/CNICHUS PE3UHBI OT MacTeP-MOJIETH.

Kunkyro pe3uHy nepej 3aIMBKOM HEOOXOJUMO TMOJBEPTHYTh BaKyyMHOMU
o0OpaboTke aJsl yaaneHus my3sipeil Bo3ayxa. s 3Toro pe3uHy momMemniaroT B Ba-
KyyMHYIO Kamepy Ha 1...2 munyThl. Eciu monb3oBaHne BaKkyyMOM HEBO3MOXHO,
PEKOMEHYETCsl CHavaja C IMOMOIIbI0 KUCTH HAHECTU Ha MOBEPXHOCTh MacTep-
MOJICJIA TOHKUW cIoi KUAKod pes3uHbl (1...2 MM). OcTaBUTH NPH KOMHATHOM
TEMIIepaType A0 MCUYE3HOBEHUs My3bIpeld M Hauyaja MMOJMMEpPHU3ALMH MaTepuaia.
3aTeM 3aJIUTh CBEPXY MacTep-MOJIEIb B OMOKE OCTAILHON PE3NHOM Ju1sl 00pa3oBa-
HUS TTOJTHOIIEHHOH (hOPMBEI.

3aJIUBKY pe3uWHBI HEOOXOJMMO MPOU3BOJAMUTH aKKypaTHO, M30eras 3axBaTa
BO3IYIIHBIX My3bIpbKOB. [Ipu koMHaTHOM Temneparype (22...24 °C) cMmech noiu-
mepusyercs 3a 6...8 yacoB, mocie yero mnpecc-popmMy MOKHO OTHENATH OT Ma-
crep-monenu. [lpu Oosiee HUBKUX TeMIiepaTypax, MOJTUMEpU3AIUsl MPOUCKXOIUT
JIOJIbIIIE, TIPU TIOBBIIICHHBIX TEMIIEpaTypax — CYIIECTBEHHO ObICTpee, Harpumep,
npu 10 °C — 20 gacos, npu 40 °C — 40 munyt. Cnegyer y4uTbiBaTh, YTO MPHU IO-
BBIIIEHUH TEMIIEPATypbl MOJUMEPU3ALINN, YCaJIKa PE3UHbI 3aMETHO YBEJIMUUBACT-
cs. Caenyer yuyuThIBaTh, YTO M3-3a BBICOKOW MSATKOCTH mpecc-(hopM, U3TOTOBIICH-
HbIX U3 pe3unsl Jlacun-C, Bo nzbexanue neopmManny BOCKOBKH, B MPOLECCE HH-
XKEKTHUPOBAHUSA Mpecc-POopMy CIEIYET IepKATh B KECTKON paMKe.

Pe3una Jlacuia-T — 3T0 BBICOKOTIPOYHAs KHUJKas IByXKOMIIOHEHTHas (op-
MOBOYHAsI CUJIMKOHOBAsl pe3MHa XOJIOAHOTO OTBEpKIeHudA. Pazpaborana ang us3-
TOTOBJICHUS TIPO3PAYHBIX PE3UHOBBIX Mpecc-(PopM IS TEXHOJIOTHH JIUTHS IO BbI-
TUTABJISIEMBIM MOJIEIISIM.

[Ipeumymecrsa Jlacuin-T:

- IPO3PAaYHOCTh FOTOBBIX Ipecc-(hopM, UTO TIO3BOJISIET aKKYPaTHO pa3pe3aThb
npecc-hopMy, 4TO OCOOEHHO BAXKHO ISl CIIOKHBIX, 00BEMHBIX M3JCIUM, a TaKKe
MoJieJIell, KOTOpble MOTYT OBITh MOBPEKICHBI B MPOLIECCE M3BJICUEHUS U3 Mpecc-
dbopmbl. TH)XKEKTUpOBaHKE B MPO3pAaYHYI0 (DOPMY CYIIIECTBEHHO OOJIEr4aeT MOUCK
¥ 1I0100p ONTUMAJIbHBIX MapaMeTPOB MPOILIECCa;

- JIETKOE TIEpEMEIINBAaHUE U BaKyyMUPOBAHUE B IMPOLIECCE MOATOTOBKH pe-
3WHBI K 3aJTMBKE;

- Xopomuiasi 00beMHasi CTAOMIBHOCTD U MTPAKTUYECKU HyJIeBasl yCcaiKa;

- He TpeOyeTCsl UCTOIb30BAHNE CHIIMKOHOBOTO PA3ACIUTENBLHOTO CIIpes s
U3BJICUYEHHUS BOCKOBOK, MIOCKOJIBKY YK€ COACPKUT CMA3bIBAIOIINE ar€HTHI;

- MOXET JIJTUTENbHO UCIOJIb30BATHCS JJIS 3aJIMBKU M MH)KEKTUPOBAHMS TPU
temneparypax a0 200°C u kpaTkoBpemeHHO — 110 250 °C;

- o0mamaer cpeHe TBEPIOCTHIO U BHICOKUMH MPOYHOCTHBIMHU XapaKTEPHU-
CTUKAMH;

- J0CTaTOoyHasi TMOKOCTh, YCTOWYMBOCTh K pa3ivMpy B MECTE pa3pe3aHusi
HOYXKOM;
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- UMEeTCsl BO3MOXKHOCTh M3rOTOBJIEHUs Mpecc-(hopm 0e3 BaKyyMUpPOBaHUS
PE3UHBI.

IIpurorosienue pe3unsl Jacuia-T BK/IYaeT ciaeayrwinue TEXHOJIOIH-
YyecKHe onepanun:

1) IpUHUMAIOT COOTHOIICHHE KOMIIOHEHTOB PE3UHBI OCHOBA — OTBEPIUTEIh
—100/ 10;

2) KOMIIOHEHTHI TINATENFHO TIEPEMEIIMBAIOT INMATEIeM B TEYCHUE
10...12 MUHYT IpM KOMHATHOM TeMIIEpAType, HE AOIYCKas MPH TOM IEeperpesa
cMmecH Boinre 35 °C;

3) I yaaneHus My3bIpEKOB BO3lyXa CMECh BAKyyMHUPYIOT 1...2 MHHYTHI B
BAKYYMHOHM KaMepe; €CJIi BAKyyMHUpPOBaHUE HEBO3MOXHO, TOTJa CHa4ajaa CMEIIH-
BAIOT HEOOJIBIIOE KOJMYECTBO KOMIIOHEHTOB M HAHOCST 3Ty CMECh TOHKUM CJIOEM
C INOMOIIBIO KUCTH Ha MacTep-MOJENb, Jajiee OCTABIISIIOT ONOKYy C MacTep-
MOZEJBIO0 TP KOMHATHOW TEMIIEpAType 10 NCUE3HOBEHUS My3bIPEN M Hayaja mo-
JTMMEpHU3alnY;

4) omoky c MacTep-MOJEJbI0 3aJMBAIOT CBEPXY CBEKENPUTOTOBICHHOM
CMECBHIO U OCTAaBIIAIOT HA OTKPHITOM BO311yxe Ha 18...24 4.

2.3.4 Paspe3ka pe3unogvix npecc-gopm

[Tocne BynkaHuzanuu (MOJUMEpHU3AIMK) PE3UHBI TMOCHEAYIONIeH 00s13a-
TEIBHOU olepauuen sBiseTcs pa3pe3ka npecc-(popmbl ¢ LUEIbI0 U3BICYEHUS Ma-
CTEp-MOJIeJIN, 00ECTIEYEHHUS MOJIOCTH Mpecc-POopM MOJ UHKEKTUPOBAHUE MOJICIIb-
HOTO BOcKa. [Ipu paspeske BBINOIHSAETCS IUIOCKOCTh pazbeMa Inpecc-(popmbl, KO-
TOpas J0HKHA 00ECIEeYUTh YETKOE COBMEIIEHHUE MOJIOBUH Ipecc-(popMbl 0e3 me-
PEKOCOB U CMELICHUIA.

Pa3pe3ska pe3nHoBOil mpecc-PpopMbl, KaKk MPaBUIIO, BBIMOIHIETCS BPYUYHYIO U
TpeOyeT OT pe3urKa BbICOKOM KBaTU(UKALMH, ONbITA, aKKYPAaTHOCTH U MPOCTPAH-
CTBEHHOTO BOOOpakeHHsl. CyLIECTBYIOT pa3IM4HbIE CIOCOOBI pa3pe3Ku: 3Ur3aro-
oOpa3Hasi, ueTblpex3aMkoBas. Pe3ka NpPOU3BOAUTCA CHELMATBHBIMU HOXKaMHU
(ckanprensiMu) CO CMEHHBIMH JIE3BUSIMHU pa3nudHou ¢opMel. [Ipu 3urzaroodpas-
HOMW pa3pe3ke (GOopMbl pe3aTh HAUMHAIOT C JINTHUKOBOM BOPOHKH, Jajiee Hajape3a-
10T TOpIEBbIE CTEHKH (POPMBI Pe3KKUM 3HUr3aroMm BriayOb. Takas paspeska obecrie-
YMBAET YETKOE COBMEIICHHE MOJOBUHOK Ipecc-PpopMbl nocie paspesku. [Ipu uve-
THIPEX3AMKOBOM pa3pe3Kke cHayasia MpsSIMbIM JIE3BUEM JEeJatoT Haape3 riayOuHON
2...3 MM 1O cepellMHEe KPOMOK pEe3MHOBOU mpecc-PopMbl. 3aTeM BbIPE3a0T KpH-
BBIM JIE3BHEM HYEThIpe 3aMKa B mpecc-(hopMe, 9TOObI He OBLIO CMEIIEHHUsS ABYX €€
MOJIOBUHOK MPHU TOJYYEHHH BOCKOBBIX MOjENEd. 3aMKU MPEACTaBISIIOT COOOM
yrayoJieHus KBaApaTHOW (OpMBI Ha OJHOM TMOJOBHUHKE (GOpMBI C pazMepamMu
9x 9 X5 MM U COOTBETCTBYIOIIHME BBICTYTIBI Ha IPYTOi MOJOBUHKE (POPMBI. 3aMKH
pacrojararTcs Ha yriiax IpsMOYyTroJibHOM pe3ruHOBOM mpecc-QopMBbl.

[Ipu nuThE ¢ KAMHSIMH B MOJIOCTH Hpecc-(hOPMbI B COOTBETCTBYIOIIHE sTUEH-
KM BHauaje YKJIaJIblBalOT KaMHH, a 3aTeM B (OpMYy C TMOMOIIBIO HHXKEKTOpPa
BIIPBICKUBAIOT BOCK U MOJy4alOT BOCKOBBIE MOJIENIN C 3aKPETJIEHHBIMU B HUX KaM-
HSIMU.
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[Tpumep pe3nHOBOM Mpecc-POpPMBI C pa3pe3Koid MO MIOCKOCTH pa3beMa, h3-
TOTOBJICHHOW 10 MAacTep-MOJETH IOBEIMPHOTO W3AeNus «OJOK IIBEH3a»
(puc. 2.13), mpeacTaBiieH Ha pucyHke 2.14.

Pucynox 2.13 — Macmep-mooens omausku «0J10K - WBEH3A»
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Pucynok 2.14 — Pe3unogas npecc-ghopma 01151 nonyueHus 80CKO80U MOOeIU OM-
JIUBKU «OJIOK - UBEH3A)

ITocne u3rotoByieHus: npecc-GopMbl HYMEPYIOT U MapKUpyrOT. B mepepoi-
BaX MEXIY HCMOJIb30BAaHUEM TMpecc-POopMbl XPaHAT B 3aKPBITHIX KOHTEHHEpax,
AIMKaxX Wid mkadax, T.€. B MECTax, UCKIIIOYAIOIINX MOMaJaHue Ha mpecc-(QpopMbl
COJIHEYHOr0 cBeTa M mbpuM. [locie Kaxaoro o4epeaHoro MCmoJib30BaHus IMpecc-
dbopMbl HEOOXOJIMMO TINATENHFHO OYHMIIATh. TakKe PEKOMEHIYETCS B MPOM3BO/I-
CTBEHHBIX YCJIOBHUSX BECTH XypHal mpecc-PpopM, Kyaa JOJKHBI BHOCUTHCS BCE
MapamMeTpbl TPOU3BOACTBA BOCKOBBIX MOJEIEH I Ka)KJI0W KOHKPETHOM Ipecc-
dbopmbl (TUTT B TeMIlepaTypa BOCKa, TEMIIepaTypa WHKEKIUHU, CTENEHb BaKyyMma,
JABJICHHE, POJOJIKUTEIBHOCTD OXJIaXICHUS).

2.3.5 Pacnpocmpanennvie npoodiemsl npu nPOU3600Cmee pPe3uHoB8bixX
npecc-gopm, ux nPUYUHBL U CROCOOBL YCMPAHEHUA

[Ipu pabGote ¢ pa3iaMYHBIMU TUIIAMH PE3MHOBBIX MaTEpHalOB B Ipoliecce

M3TOTOBJICHHS U3 HUX Tpecc-popM MOTYT BO3HHUKATh ONPEICICHHBIC TPYAHOCTH,
pobsiemsl 1 nedexTsl. HekoTopeie M3 Hambosee pacrnpoCcTpaHEHHBIX IPOOIIeM,
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IPUYHHBI UX BO3HUKHOBCHHUS, a TAKXKE HEKOTOPBIE MPOCThIE CIIOCOOBI UX yCTpaHe-
HUS TIpeJCTaBIIeHbI B Tabnuie 2.4 [16].

Tabnuya 2.4 — Pacnpocmpanennvie npobnemvl npu npou3eoocmee pe3uto-

8bIX npecc-ghopm

[Tpobiema

HpI/ILII/IHa IIOABJICHUA

CrniocoObl ycTpaHeHUs!

[Ipecc-popma numeer
MOBBIIICHHYIO MST-
KOCTb U JINTIKOCTh

1. He cobmonaercst pexxum BYJI-
KaHU3allMM: CIIMIIKOM  HH3Kas
TeMIlepaTypa WX CIMIIKOM Ma-
Jasi  MPOJOJDKUTEIBHOCTh  BBI-
JIEp’KKH B TIPOLIECCE BYJIKAHU3A-
TUH

1. TlpoBepuTh NEHCTBUTEIBHYIO TEM-
nepaTypy ByJKaHU3aTOPa;

2. PaboraTh B COOTBETCTBUHU C PEKO-
MEHJALUAMH [TPOU3BOIUTEINSI OTHOCH-
TEJIBLHO TEMIIepaTyphbl U BPEMEHH BYJI-
KaHU3alHuN

I[Ipecc-hopma umeer
MOBBIIEHHYIO TBEP-
JOCTh C DJIEMEHTaMHU
neGpopMHUpOBaHUS

1. 3aBbIlIEHHOE AABJIEHUE BYJIKa-
HU3AIHH;

2.  llepenepxuBaHue  mpecc-
dopMBl B Ipoliecce ByJKaHU3a-
UMY U (WIK) 3aBbIIICHHAs TEMIIe-
parypa ByJKaHU3alUU

1. IloHU3HUTE IaBIIEHHUE;

2. [lpoBepuTh ACHCTBUTEIBHYIO TEM-
nepaTypy ByJKaHU3aTOPA;

3. PaboTraTh B COOTBETCTBHH C PEKO-
MEHJIAIUAMH [TPOU3BOIUTEINSI OTHOCH-
TEJIbHO TEMIIEpPaTyphl U BPEMEHU BYJI-
KaHW3aluu

Crnou nipecc-hopmbl
CKJIOHHBI K paccioe-
HUIO

1. 3arps3HeHHe MOBEPXHOCTEU
KYCKOB PE3HHBI B ITPOIIECCE HU3TO-
TOBJEHUS TMpecc-hopmbl  (Tps3-
HBIC PYKH, XKHUP, TAIBK H T.I1.)

1. Mcnonb30BaTh YUCTBIC PE3HMHOBBIC
MaTepHuabl;
2. CobunroaTh YUCTOTY

Hanuuune ny3sippkoB
WIN BMATHH Ha 00JIb-
HIMX y4acTKax Ipecc-

¢dopMbl

1. HemocrarouHoe 3amojHEHUE
PE3UHON paMKH (OTIOKH)

1. 3anonHuTh pamMKy pe3uHou Ooiee
MJIOTHO

IToBbilIeHHAs TBEP-
JIOCTb UCXOIHOM pe-
3UHBI ¥ HECTIOCO0-
HOCTb €€ BYJIKaHU3HU-
poBaTbCsA

1. Pe3una yxe sIBAS€TCS 4acTHUY-
HO WJIHM TOJHOCTBIO BYJIKAHHU3U-
POBaHHOM IO JEHCTBHEM CIIy-
yaifHOro HarpeBa J100 B TEUEHUE
JUINTEIILHOTO XPaHEHHUs

1. 3aMeHUTHh BBILIEALIYIO U3 CTpPOs
pe3UHY Ha HOBYIO;

2. IIpoBepuTh yclIOBUS XpaHEHHUS pe-
3UHBI

IloBbllIeHHAs ycaaka
pE3UHBI

1. CaumkoMm BbICOKas TemImepa-
Typa BYJKaHHU3ALUH

1. IIpoBepuTh HOEUCTBUTEIBHYIO TEM-
neparypy ByJIKaHU3AaTOPA;

2. PaGoTaTh B COOTBETCTBHU C PEKO-
MEHJALUAMH [TPOU3BOIUTENSI OTHOCH-
TEJILHO TEMIIEpaTypbl U BPEMEHU BYII-
KaHW3allNH;

3. IloHn3uTh TEMIEpaTypy BYJKaHHU-
3amuu 10 143 °C u BABOE yBENMYHTH
BpEMsI BYJIKaHU3ALNH

Pe3una He 3amonHseT
BCE IMOJIOCTHU U TTOJI-
HYTPEHUS B paMKe

1. HenpaBunpHas ykiagka Kyc-
KOB PE3UHBI B PAMKE;

2. Hcnonp3yercs CIMILIKOM CTa-
pasi pe3uHa

1. HeoOxommMo BKIIaAbIBaThL OoJiee
MEJIKHE KYCOUYKU PE3UHBI B PAMKY;

2. IlpoBepuTh NpPaBUIBHOCTH TEMIIE-
paTypsbl, pETUCTPUPYEMON BYJIKaHU3a-
TOPOM

IToBblilIeHHAs! TBEP-
JIOCTb U )KECTKOCTh
pE3UHBI

1. Pe3una HaxomuTcs B 3aMOpO-
KEHHOM COCTOSIHUM IIOCIIe JUTH-
TENFHOTO XPaHEHHs MPH HU3KOH
TeMIeparype

1. MemjieHHO HarpeBaTb PE3UHY 0
38 °C
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2.4 U3roToBJieHNe BOCKOBBIX BBITIABJIsIEMbIX MojieJIeii
2.4.1 Ocnosnvle munst 60CK08, NPUMEHACMBIX 8 108ETUPHOM HPOU3BOO0-
cmee

BrlmnaBnsieMble MOJIENIM M3TOTaBIMBAIOT MYTEM 3alpEeCCOBKHU pacIljiaBieH-
HOTO MOJIEJILHOTO COCTaBa B TMOJOCTh PE3UHOBOM Tmpecc-Gpopmbl. DUMKO-
XUMUYECKUE CBOMCTBA MOJIETBHBIX COCTABOB M HIEPOXOBATOCTh MOBEPXHOCTHU BBI-
IJIaBJISIEMBIX MOJIENIEN B CYIIECTBEHHOW CTENEHU ONPEIENISIIOT KaYeCTBO U3rOTOB-
JIEHHBIX OTJIMBOK FOBEJHMPHBIX M3zenuil. [IoaToMy MozeNbHbIE COCTaBbl AOJKHBI
COOTBETCTBOBATH CJIEAYIOIINM OCHOBHBIM TPEOOBAHUSIM:

- obecrieunBaTh Y€TKOE BOCTIPOU3BEACHUE OPUTHHAIIA;

- UMETh HEBBICOKYIO TEMIIEPATYPY ILIABIEHHUSA, a TEMIIEPATYPY BOCILUIAMEHE-
Hus He Hke 180 °C;

- IMETh KaUECTBEHHYIO TIISIHIIEBYIO IOBEPXHOCTB;

- 00J1a1aTh JOCTaTOYHOM MJIACTUYHOCTHIO U IPOYHOCTHIO;

- 00J1aJ1aTh MUHUMAJILHOM YCaJIKOU MPH 3aTBEPJICBAHUY;

- UMETh HYJEBYIO 30JIbHOCTH IIPU BBICOKOTEMIIEPATYPHOM IPOKaJIMBAHUU
JTUTEHHBIX DopMm;

- TOJDKHBI JIETKO M 06€3 0CTaTKa BBIIUIABIISATHCS;

- 0€30M1aCHOCTh, HETOKCUYHOCTh, HEKAHIIEPOT€HHOCTb.

MopnenbHbIi cOCTaB, Kak MPaBUIIO, COCTOMT U3 TPEX KOMIIOHEHTOB: HaIlOJI-
HUTENS, TUIacTUPUKaTopa U ynpouHutens. HanonHurens sBIS€TCS CTPYKTypOOO-
pa3yIolUM KOMIIOHEHTOM, KOTOPBIA MPENSATCTBYET YCaJKe, CHUKAET BHYTPEHHUE
HaIPSOKEHUSI U CTOUMOCTh MOJEJIbHBIX COCTABOB, U JOJIKEH UMETh XOPOUIYIO COB-
MECTUMOCTbh C BOCKOIOJOOHBIMHU MaTepuanaMu (pa3ivyHble MapKu napaduHOB U
CTEapUHOB, MYEIUHBINA BOCK, MOJUITUIIEH BBICOKOTO JaBiieHud U 1p.). [Inactudu-
KaTOpbl IPUAAIOT MNIACTUYHOCTh U PACHIUPSIOT UHTEPBAJ IJIACTUYHOTO COCTOSIHUS
MOJIEJTEHOTO COCTaBa M JIOJDKHBI COBMENIATHCS ¢ HAMOJIHUTENEM (IuOyTundranar,
KacTOPOBOE MaCJI0, MOJUCTUPOIL, STHILEIUIION03a U JIp.). Y IPOUHHUTEIb OBBIIIAET
MEXaHUYECKUE XapaKTEePUCTUKU MOJICIIbHBIX CILIABOB (BBICOKOIJIABKUE LIEPE3UHBI,
HIeJIJIAYHBIA BOCK, KAaHU(OJIb U JIP. ).

B Hacrosiiiee BpeMsi Ha pbIHKE IPEICTaBICHO OTPOMHOE pa3HOOOpasne BOC-
KOB, KOTOpPbIE IO HA3HAYEHHUE YCIOBHO MOXHO Pa3/IeIUTh HA HECKOJIBKO IPYIII:

- CKYJIBIITYPHBIEC BOCKHU;

- BOCKH J1J151 pe3b0bl;

- BOCKH JJIs1 JICTIKU;

- UH)KEKTOPHBIE BOCKH.

CKyJbITYpHBIE BOCKH HCIIONB3YIOTCS JI1 U3TOTOBJIEHUS U3ACIIUNA OOIbIINX
pa3MepoB, BOCKOBBIE MOJIEIM KOTOPBIX TPYAHO MOJYYUTh MPU MOMOILIU 3ampec-
COBKHM I10]1 1aBJIECHUEM Ha MHXKEKTOPHOW ycTaHOBKE. Kak mpaBuiio, Takue mMoenu
M3TOTaBIMBAIOT CBOOOAHOW 3anMMBKOW B (opmy. Jlms 3TOM omeparuu XopoIio
MOAXOAAT Takue Mapku BockoB kKak: KC1364-B Sculpture Wax Base ¢ Temmneparty-
poit mnaBnenus 64,5 °C; KC1467 A Dark Red ¢ temneparypoii mnasnenus 67 °C;
KC 1767-S White ¢ Temneparypoii miasaerust 90,5 °C. DTH BOCKH HMEIOT HU3KYFO
yCaJIKy ¥ 30JIbHOCTb, U IOJIHOCTHIO BHITOPAIOT MPU MPOKATIKE (HOPM.
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Bocku s pe3sObl Oosiee TBepAble MO CPaBHEHUIO C JAPYTMMHU BOCKAMH U
UMEIOT 00Jiee BBICOKYIO TEMIIEPATypy IUIABJICHUS, TPUMEHSIOT UX JJIsl U3TOTOBIIE-
HUSL MOJIEJIeN CIIONKHOTO JAM3aiiHa MyTeM MEXaHU4eCKOM oO0pabOTKH peKyIIMMU
uHCTpyMeHTaMu. Ha yKpanHCKOM pBhIHKE BOCKH JIJIsl pe3bObI MpeAcTaBiIeHbl pup-
mamu Ferris, Kerr u Matt, noctaBmisitorcs B Bue OpyckoB, TpO(HUIBHBIX CTEpHKHEN
¥ mpoBoJiokH. Hanbosee momyaspHbIM JJIs pe3bObl ABISCTCS BOCK Mapku Ferris
Fille-A-Wax (3eneHsblif) - 3T0 caMblii TBEpAbIH BOCK, HA HEM BO3MOXKHA ITPOPE3Ka
Hanbosiee TOHKUX JeTajel M CIOXKHBIX U3aiHOB; MOXET MOJUPOBATHCS IO 3€p-
KaJILHOT'O OJIECKAa, TOJIIIMHA CTEHKH BOCKOBOK MOXKET JOocTHraTh MeHee 0,2 MM
IpU COXPAHEHUU HCXOJHOM mpouHocTH. Bocku niist pe3bObl Xopomio oOpabdaTsi-
BAIOTCS pe3llaMH, HO TPEOYIOT PENEIbHON OCTOPOKHOCTH, TOCKOJIBKY ITPU pado-
T€ C HUMU HE PEKOMEHIYETCSl CHIIBHO 3ariyOssTh MHCTPYMEHT, TaK KaK 3TO MOXKET
IPUBECTU K CKOJIAM HA TOBEPXHOCTH U3JEIHM.

Bocku 115 JIenKku peaHa3HaveHbl JUIsl pyYHOTIO U3TOTOBJICHHUS BBIILIABIISIC-
MBIX MOJIEJIEH, TIO3BOJISIOT (POPMUPOBATH U3IEIHSI JIEIKOM, TPOKATKON, CKPYyUUBa-
HUEM, IITaMIIOBKOM, TakuM 00pa3oM, IpujaaBas UM pasiauuHyio (opmy. Takue
BOCKHU OBICTPO pa3MsIr4aroTcsi OT HE3HAUUTEIbHOTO JEWCTBUS BHEIIHEIO UCTOUYHHU-
Ka Temia (Hanpumep, ¢peHa). B cBs3u ¢ 3TUM UX MEPUOIUYECKU OXJIAXKIAI0T B XO-
JIOIMJIBHUKE WM B XOJIOJHOM BOZE JUIsl IPUAAHMS UM IEPBOHAYAIBHOW TBEPAO-
ctu. Takue BOCKM JIErKo MOJAaroTcs TMOKe M maiike. Bocku 115 jenku, Kak mnpa-
BUJIO, BBIITYCKAIOTCS B BUJE IUIACTHH pa3inyHON (opMbl U LBeTa (pa3HbIe IBETa
BOCKOB XapaKTEpU3YIOT UX Pa3IUuUs MEXAY co00il 1o (hU3MKO-MEXaHUYECKUM
CBOMCTBaM, HalpuMep, MIACTUYHOCTH, TBEPJIOCTH, YCAAKE U T.N.). XapaKTEPHbIM
IPEICTaBUTENIEM JIEHBIX BOCKOB siBiisgeTcst mapka Ferris Mold-A-Wax, koTtopas
IPOU3BOAMTCS B JIBYX I[BETOBBIX HMCIOJIHEHUSX — KPACHBIM U UYEPHBIM BOCKH.
KpacHblil Bock xopouio jgenutcs u popmyercs npu temneparype tena. [Ipu kom-
HATHOM TemIiepaType M3JeNHs U3 KpacHOro BOCKa XOpollo Jepxkat ¢popmy. Kpac-
HBI BOCK HCIIOJIB3YETCs JUIsSl CHATHUS CIENKOB C T'PaBlOp, TMIICOBBIX (hOpM, OpHA-
MEHTOB M T.N. YepHbIil BOCK Oosiee TBEpAbIH ¢ Temmneparypoil ruiaBienus 76 °C,
YTO MO3BOJIAET €r0 NPUMEHSATH ISl MHKEKTUPOBAHUS, a MOCJE OXJIAXKJIECHUS CTa-
HOBUTbHCS TBEPABIM U TOAUTCSA I PE3bOBI.

NH)XeKTopHbIE (JINTHEBBIE) BOCKM FOBEJIUPHOIO HA3HAYEHUs MMEIOT 3eje-
HBIN, KENThIA, TOTyOOM, KPaCHBIM U OpPaH)KEBBIA LIBETA, B 3aBUCUMOCTU OT HAJIU-
Yusl ONPEIEICHHBIX (PU3MKO-MEXAaHMUYECKHX CBOMCTB — pa3HbIe MPOU3BOAUTENN
CTaparoTCs HE HapylaTh LIBETHOCTh BOCKOB. JIMTEWHbIE BOCKM MMEIOT HHU3KYIO
temriepatypy miasiaeHus (63...74 °C) u npu HarpeBanuu a0 700 °C moJIHOCTBIO
cropator. Haunbonbiiee npuMeHEHHE B IOBEJIMPHOM JI€J€ HAIUIA MH)KEKTOPHBIE
Bocku ¢upm Castaldo SuperCera, Freemen, Ferris, Kerr u np. Bmecte ¢ Tem 1iu-
pOKOE MPUMEHEHUE HAIUIM TaKKe BOCKH, B COCTaB KOTOPBIX BXOIAT mapaduH,
HIeJJTAYHBIA BOCK, COMOJIMMED ITHJICHA C BUHWJIALIETATOM U Kpacutenu. i usro-
TOBJICHUSI MOJIEJIEH MTPUMEHSIIOTCSI BOCKH PA3JIMYHBIX MOJU(DUKALINMA, KOTOPbIE MO-
TYT TOCTAaBISATHCS B BUJE TUTACTHH, OJIOKOB, CTEp)KHEH, MPOBOJOKH Ha OOOHWHE,
npoUIBHBIX CTEpKHEH, ceToK U Jp. OCHOBHBIE CBOMCTBA MH)KEKTOPHBIX JIUThE-

BBIX BOCKOB pa3iuuHbIX 11BeTOB (hupmbl Castaldo SuperCera npuenensl B Tabu-
e 2.5 [17].
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Tabnuya 2.5 — Xapaxmepucmuxa aumvesvix sockos Castaldo SuperCera

LBer

XapakTepucTuka

TTnactuyHOCTH

3aIo0IHIEMOCTh

MuHuMmanpHasg
ycaakKa
MuHuMaIbHOE

OCeJIaHHe
Jl1st 001X
IJIOCKUX M3JIeTUi
JI1s1 TOHKUX HITH
CIIOKHBIX M3EJIHI

v

v

MHororieneBoi

Bo3MoxHOCTE
pe3KHU

[onyGoit

Upe3BbIuaitHO MJIACTUYHbBINA, UEATBbHO MOJ-
XOJUT Ui (WINTPAHU U CIIOKHBIX MOJIe-
neﬁ, TI/IH)K —74°C

XXX

XXX

XXX

Opanxe-
BBINT

OueHb MIACTUYHBIN U JETKOTEKY4YHi, C MU-
HUMAJIBHBIM ~OCEIJaHUEM, MHOTOLIEIEBOH,
PEKOMEHYETCS 111 TOHKUX U3aenuid, Ty
—68 °C

XX

XX

XX

Kpacusrit

YHuBepcanbHbI, MOIXOAUT JJISI IIUPOKOTO
CIeKTpa Mojelield, OBICTPO 3acCThIBAET,
cpenHei mmacTuayHoCTH, Tympy — 74 °C

XX

XX

Kentei

TBepablil, He3HAUUTENBHONW IIACTUYHOCTH,
JIETKOTEKY4Hi, € XOpOILIEH 3aIlOoIHIEMO-

CTBIO, TOUTH 0e3 ycaaku U ocenanus, Tumx
- 76°C

XXX

XXX

XXX

XX

3eneHbIi

IInacTuuHbBIN, IOJIT0 3aCTHIBAIOIINI, C MH-
HUMAJIbHOM yCaJIKOMl W OCEIaHHEM, YHH-
BepcalbHbIH, Typx — 65 °C

XX

XXX

XX

XXX

XX

Ilpumeuanue: «-» - CBOICTBO HE MPOSBISETCS; «X» - CBOMCTBO MPOSBIISIETCS
cmabo; «XX» - CBOMCTBO MPOSBIISIETCS CPEIHE;, «XXX» - CBOHCTBO MPOSIBISETCS

CHJIBHO.

B Hactosimiee Bpemsi pa3paOoTaHbl pa3iMYHbIE CHEHUATU3UPOBAHHBIE J10-
0aBKM U MPHUCAJKH, yiaydliaroume padoTy ¢ I0BEIMPHbIMU BockaMu. Huxke npen-
CTaBJI€HA XapaKTEPHUCTHKA PAacTBOPHUTENIEH Il BOCKa mpousBojacTBa (upma Kerr

[17]

Kerr Debubblizer — npeanasnauen st CHATHSL TOBEPXHOCTHOTO HATIPSDKE-
HUSI ¢ COOpaHHBIX B €JIKY BOCKOBBIX Mojienel nepea popmoBanueM. O6padboTKa
BOCKOBOM €IIKM 3THM pacTBOPHUTENIIEM OOECIeUnMBAET CHIDKEHHE CIIOCOOHOCTU
MUKPOITY3bIPHKOB BO3[yXa YICPKHBATHCS HA TOBEPXHOCTH BOCKOBOK BO BpEMs
3aJIMBKU B OTMOKY (popMOMacchl. YIIydIiaeT CMauuBaeMOCTh BOCKOBOW TTOBEPXHO-
cTi (OPMOBOYHON Maccoi, obecrieurnBas TeM CaMbIM YHCTYIO, 0€3 IMy3bIPHKOB,
IJIAIKYI0 TTIOBEPXHOCTD JIUTHS, CIEI0BATEIbHO, TIO3BOJISIET COKOHOMUTH Ha OIepa-
1Ux (UHUALTHON 00pabOTKU U3ACTUH.

Kerr Microfilm — npegnasnaden s oOlerdyeHust U3BICYEHHS BOCKOBBIX
MOJIeIe U3 PE3NHOBBIX Mpecc-(hopM MmyTeM HaHeceHHUs Ha pabodyro MOBEPXHOCTh
UX TOJOCTH, 00ecreYnBaeT OYUCTKY pPabOYMX IMOBEPXHOCTEW IOJOCTH Mpecc-

dbopm.
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Kerr Super-Sep — npuMmeHsieTcss B TEXHOJIOTHH JIUThS C KaMHSIMU U TPEJI-
Ha3HAYCH JJIsl CHUKCHHS TTIOBEPXHOCTHOTO HATSKEHUS C LETbI0 00JIerdeHus OT/Ie-
JeHusi GopMOMAacChl OT FOBEIHMPHBIX KamHEW. HaHOCHTCS Ha BOCKOBYIO €JIOUKY
nepes; mporeccoM (GOPMOBKH BOCKOBBIX MOJIETICH ¢ 3aKpEIICHHBIMU Ha HUX KaM-
HSMU.

Kerr Vacufilm — npumensiercss aisi yMEHbBIICHHUS TOBEPXHOCTHOTO HATSI-
JKEHHUSI Ha TPAaHMIIE BOCKOBAs €1IKa — hopMoMacca Mpu BaKyyMHON M BUOPOBAKY-
yMHOUM 00OpaboTke omok. [1o3BonsieT MUHUMHU3UPOBATH KOJTHMYECTBO BO3IYITHBIX
My3bIPHKOB Ha TIOBEPXHOCTH BOCKOBOK TIPH (JOPMOBKE.

2.4.2 Huarcexmopwl 01 u320moe1eHus 60cKoevlx mooenei. Texnonozus
U320M061€HUS 80CKOBOK

JIJist TuThs BOCKA MOJ JaBlieHWEM (3aIllOJIHEHHSI pe3UHOBOU (OpMBI pac-
IJIABJICHHBIM BOCKOM) MPUMEHSIETCS YCTPOMCTBO, HA3bIBAEMOE HMHKEKTOPOM
(puc. 2.15). MmkxekTop BOCKa COCTOMT U3 BHEILIHETO pe3epByapa — KOpIyca, B KO-
TOPOM pa3MeNIaeTcs BHYTPEHHUN pe3epByap Mg Bocka. [lomocTe mMexny >Tumu
pe3epByapamMu 3aIoHIETCs TpaHC(HOPMATOPHBIM MacCJIOM, MOJI0TPEBAEMBIM JJIEK-
TpoHarpeBaTenaeM. B BepxHel KpBIIIKE pe3epByapa pa3MellaeTcs WTYLHEp I
HarHeTaHMs CKATOTO BO3yXa M CO3/IaHMs B HEM U30BITOUHOIO JIABJICHUS, a TAKXKE
BEHTWIb JIJI BBIMMYCKA BO3AYyXa. 3alOJIHEHUE PE3UHOBOU mpecc-GhopMbl, KOTOPYIO
noMemarT B 3axuMm (puc. 2.15,0), mpOUCXOIUT Yepe3 HHKEKTOPHOE COILIO
(puc. 2.15, B) moa AEHCTBHUEM C)KATOTO BO3/IyXa, NaBICHUE KOTOPOTO KOHTPOIUPY-
€TCS MAHOMETPOM, YCTAHOBJICHHBIM Ha BEpXHEN KPBIIIKE UHKEKTOpa. MHKeKkTop-
HOE COILJI0 OCHAIIIEHO CUCTEMOM MHAMBUIYyabHOTO oborpeBa 10 50 °C. CkopocThb
HarpeBa BOCKa U3MEHSETCS PEryJIITOPOM MOIIHOCTH, TeMIepaTypa HarpeBa BOocka
KOHTPOJMPYETCSI KOHTAKTHBIM TEPMOMETPOM HIIM TEPMOIAPOH, MOAIEpKaHUE 3a-
JTAHHOM TeMImepaTypbl BOCKa 00€CTIEUNBACTCS TEPMOPETYIISITOPOM.

B ycioBusiX €IUHUYHOIO MPOU3BOACTBA BMECTO HMHXKEKTOpAa MOXHO HC-
M0JIb30BaTh MHOTOPA30BbIM MEAMIIMHCKUAN IIMPHI], B KOTOPHI HaOWparT pac-
TJTaBJICHHBINA BOCK M BBIJIABIIUBAIOT B PE3MHOBYIO (hOpMY.

[TonyueHre BOCKOBBIX MOJENEHN MPU UCHOJIB30BAHUM 3JACTUYHBIX PE3UHO-
BBIX Tpecc-(opM BO3MOXKHO TOJIbKO B Ciiydae COOJIOJICHHS BCEX TEXHOJOTHUYE-
CKHMX MapaMeTpoB pabOThl BOCKOBOTO MHkKeKTOpa. Paboyas TeMneparypa Bocka B
WHXXEKTOpPE JIOJDKHA COOTBETCTBOBATh PEKOMEHJAIMSIM €r0 M3TOTOBUTENSI U MPHU
W3BJICYCHUU TOTOBOM BOCKOBKM M3 Ipecc-PopMbl TODKHA OBITH HE BBHIIIE TEMIIE-
patypbl TEIJIOYCTOMYMBOCTH JAHHOTO HWHXKEKTOPHOTO BOCKa. PekomeHnmyemoe
JaBJICHHE B MHXKEKTOope, paBHoe 19,6...98,0 klla, BapbupyeTcs B 3aBUCUMOCTH OT
CJIO’)KHOCTH BOCKOBOM Mojenu. Eciu naBiieHue BhIlE JOIMYCTUMOTO HHTEpBaJIa, TO
MIPOUCXOIUT BBIJABIMBAHUE 00JI0s uepe3 Kpas mpecc-popmbl. Takke 3TO mpouc-
XOJIUT, €CJIA TIpecc-pOopMy TIOXO COBMECTHIIM WM C HEIOCTATOYHOM CHIION MpH-
YKaJIU €€ MOJIOBUHBI.

TexHuYecKkre XapakTEPUCTUKU TUIIOBBIX MOJIEIEH BOCKOBBIX HHKEKTOPOB
npuBeeHbI B TabmuIe 2.6 [17].
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a — B0CKOBOIU UHICEKMOP,; O — CNOCOD 3axcuma npecc-ghopmol;
8 — CONILO UHIHCEKMOPA
1 — pyrkosimka pe2ynsimopa MOWHOCMU, 2 — UHHCEKMOPHOE CONIO; 3 - PeOYKmop;,
4 — manomemp 0151 KOHMPOJISL OABNEeHUS, D — NPEOOXPAHUMEbHBIU KAANAH (Ulu
KIanau 0si CNyCcKa 8030yxa); 6 — nepekuoHoll 8blKiouamensv, 7 — pyKoSImKa peay-
auposanusi obocpesa conaa, 8 — yughepoiam agmomama pezyiuposanus memne-
pamypul Hacpesa 8030yXa
Pucynok 2.15 — Cxema npoyecca uzeomosienusi 8binaasisnemvix mooenel ¢ NoMo-
WBIO BOCKOBO20 UHICEKMOPA
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Tabnuya 2.6 — Tunosvle Mooenu UHICEKMOPOB BOCKA U UX MEXHUYECKUe Xa-

PaKmepucmuxu

Mojenb UHXEKTOopa

Bueninuii Buj mHX)KEKTOpa

Texumueckne XapaKTCPUCTUKU

Nuxexrop «ARBEY,
(CHIA)

¢ o0beMoM paboueit
Kamepsl 2,8 11,
AHaJIOTOBBII

- HalpspKeHue aiekrponurtanus: 220 B;

- MakcuMasbHas Temieparypa: 121°C;

- MakcumMaibHoe nasienne: 207kl1a;

- rabaputsl: 500 x 300 x 300 mwm;

- macca: 12,1 xr;

- HarpeBaTelbHbIC 3JIEMEHTHI BBINOJHE-
Hbl U3 Marepuaja «KepamMHuKa-CloJia» B
CTAJILHOM 000JI0YKE;

- BBIITYCKHOE COTUIO CHA0KEHO CHUCTEMOU
3aIUTHI OT MIPOTEYEK;

- peryJMpyemMblii  OUMETaIMYeCKHUil
TepMOCTaT

Nuxexrop «KERRY,
(CHIA)

¢ 00bemMoM paboueit
Kamepsl 1,5 1,

- HampspKeHue aekrponurtanus: 220 B;
- MakcuMaibHas teMieparypa: 99°C;

- TOYHOCTb MOJJEP/KAHNS TEMIIEPATYPBL:
0,1°C;

JJIEKTPOHHBIN - rabapuTtsl: 160 x 160 x 535 mwm;
- Macca: 5,5 kr
HNuxexrop - HalpsbKeHue iekTponurtanus: 220 B;
«MASTERWAXy, - MomHOCTE: 210 BT;
(Uranms) - perynupoBka temrepatypsl: 50...85°C;

¢ o0bemMoM paboueit
Kamepsl 1,5 1,
3JIEKTPOHHBIH,
C PEOYKTOpPOM

.
1 MASTERWAY 5

- MakcumMaibHoe maBienne: 160 klla;
- pabouee nasnenue: 80 klla;

- rabaputsl: 205 x 220 x 510 mm;

- Macca: 8 Kr
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TexHOoN0rus U3roTOBJIEHHUS] BOCKOBOK C MOMOIIIBIO BOCKOBOI'O MHXKEKTOpa
MPEACTaBIIAET COOOM MOCIIEeI0BATETLHOCTD CIEAYIOMIMX OOIIUX ONepaluid:

1) 3amoJIHUTh TJIABWIBHYIO KaMepy HMHXEKTOpa MOJICIBbHBIM COCTAaBOM Ha
3/4 oO6bema;

2) BKJIIOYUTH MHKEKTOP U PACIUIaBUTh MOJICIBHBIA COCTaB;

3) YCTaHOBUTH pETYJSATOpP TEMIEPATyphl HAa HEOOXOIUMBIH PEXKUM —
62...75 °C, B 3aBUCHUMOCTH OT MacChl U AJKyYPHOCTH BOCKOBOK;

4) yCTaHOBUTH [IaBJICHME Ha KJIalaHe KOMIIpeccopa B Mpeaenax
0,10...0,12 MlITa;

5) packpbITh pe3UMHOBYIO Mpecc-hopMy UM HAHECTH Ha pabouylo MOBEPX-
HOCTb €€ MOJIOCTU pa3JeaUTeNIbHbIN CIIpei;

6) coOpaTh ipecc-PopMy U CKaTh METAJUIMUECKUMU TUIACTUHAMY;

7) nogHecTH mpecc-PopMy K COILTY MHKEKTOpA U MITKUM HaXKaTHUEM B COII-
JI0 3aI0JIHUTB €€ MOJICJIbHBIM BOCKOM, 3aT€M IIJIaBHO OTBECTH Ipecc-(hopmy;

8) oxJytanuTh npecc-Ppopmy B T€UECHHE 2...3 MUH.;

9) packpbITh npecc-PpopMy U U3BJIEYDL U3 HEE BOCKOBYIO MOJICIIb;

10) 3a4KCTUTH MOTYYEHHYIO BOCKOBYIO MOJIECNIb OT 00JIOS U 3ayCEHHUIL;

11) HOXHUIITAMU OTPE3aTh OT MUTATEJISI IUTHUKOBYIO BOPOHKY.

[Ipy U3roTOBICHHBIE MOJEIN CTOSKA UCHOJB3YIOT TO K€ 000pyIOBaHUE U
MOJIEJIBHBIN COCTaB, UTO U JIJI1 U3rOTOBIICHUSI BOCKOBOK. [lopsmok onepauuii s
MOJTYYEHHUS] MOJICJIBHOTO CTOSIKA CJICTYIOIIUNA:

1) ounCTUTHh METAUIMYECKYIO TMpecc-hopMy IS CTOSIKa OT OCTaTKOB BOC-
Ka;

2) cobpatb nipecc-hopMmy;

3) 3ampeccoBath mpecc-GopMy MOJIETEHBIM COCTaBOM;

4) oxyianuTh mpecc-GpopMy U U3BIIEYD CTOSIK.

2.4.3 Pacnpocmpanennvie npoodiemsl npu nPou3600Cmee 60CK0BbIX MO-
oeieil, UX NPUYUHBL U CROCOObL YCIMPAHEHUA

Haubonee pacnpocTtpaHeHHblEe TpOOJIEMbl, BOSHUKAIOIINUE MPU HU3TOTOBIIE-
HUU BOCKOBBIX MOJIENICH IOBEIMPHBIX HM3ACTUHN, MPUYHHBI UX BO3HUKHOBEHHS, a
TaK)K€ HEKOTOPBIE MPOCTHIE CIIOCOOBI WX YCTPAaHEHHUs MPEJCTABJICHBI B TaOJH-
e 2.7 [16].
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Tabnuya 2.1 — Pacnpocmparnentvle npobiemvl npu npou3eo0cmee 80CKO-
8bIX MOOeell C NOMOUWBIO UHICEKMOPO8

[Tpobiema

HpI/I‘II/IHa IIOABJICHUA

CrniocoObl ycTpaHeHUs

1

2

3

Hannune B BOCKOB-
KaxX My3bIPbKOB BO3-

nyxa

1. HegocTraToyHOE€ KOJHYECTBO
BOCKa B MHKEKTOPE;

2. OTKJIOHEHHE BOCKA OT OINTH-
MaJbHON Temmeparypsl (mepe-
I'PEB WA OXJIAXKICHUE);

3. Ilnoxas IOArOHKA CoOILIa
WH)KEKTOpa M JIMTHUKOBOW BO-
pOoHKH Tipecc-(hopMBrI;

4. 3aBRIIICHHOE IaBJICHUE B
HWHXXEKTOpe

1. 1o6aBUTH B MHKEKTOP BOCK;

2. OtperynupoBarh TEMIIEPATYPY
BOCKa;

3. IlpaBunabHO YCTAaHOBUTH (HOpMY
WM J10paboTaTh JUTHUKOBYIO BO-
POHKY B mipecc-hopme;

4. IloHU3UTH NaBlIEHUE B UHXKEKTO-
pe

Henomnxoe 3anonne-
HUE TIpecc-PpopMm
BOCKOM

1. JlaBieHue WHKEKTHPOBAHUS
MTOHMKEHO;

2. Temmeparypa BoCKa IOHHU-
KEHa;

3. Xonoauas npecc-popma;

4. Tluratens B mpecc-popme
CITUILIKOM TOHKHIA;

5. 3arpsi3HEHHBIA UHKEKTOP

1. VYBenuuuth AaBlIeHUE HHXKEKTH-
pOBaHUs;

2. YBenu4uTh TEMIEPATYpPy BOCKA;
3. Tlomorpers mpecc-¢popmy mpu
MOBTOPHOM HCIOJIb30BAHUU;

4. Ucnionp30BaTh MUTATEINb B IIPECC-
(hopme Ooee MUPOKOTO CEUCHHMS;

5. IloYnCTUTH MHKEKTOP U COILIO

UpesmepHoe 3arnon-
HEHUe npecc-Ppopm
BOCKOM

1. JlaBieHue WHXEKTUPOBAHUS
CJIUIIKOM BBICOKOE;

2.  HemnpaBwibHOe  ckatue
npecc-(GpopMbl B 3a3KUME;

3. bonb110ii neperpes BocKa;

4. JnuTenbHOE BpeMs WHIKEK-
TUPOBAHHUS

1. [lonu3uTh AaBieHUE;

2. IlpaBuibHO 3a)XMMaTh Ipecc-
dopmy;

3. U3roroButh HOBYIO mpecc-hopmy
¥ BBIIOJIHUTBE €€ pa3pe3Ky Ooiee
OCTPBIM UHCTPYMEHTOM;

4. TloHU3UTH TEMIEepaTypy BOCKa;

5. CokpaTuTh BpeMsi MHKEKTHPOBa-
HUSI

BOCKOBKA C IIOBBI-
MIEHHOMN JUMKOCTBHIO
U TUOKOCTBIO

1. CaumkoM paHHee pacKphbl-
THE npecc-(hopMbl;

2. Bonb11oit meperpeB BOCKa,

3. Ileperperas npecc-popma

1. YBenuuuth BpeMsi OXJIaKICHUS;
2. Ilonn3uTe TEMIIEPATYpy BOCKA;

3. VYBenuuuTh BpeMS OXJIAXACHUS
npecc-GpopMbl  Tepesl MOBTOPHBIM
HCII0JIb30BaHUEM

IIoBeimieHHAS ycana-
Ka BOCKa

1. Bonb1moii meperpeB BOCKa;

2. HegocraTouHoe naBieHMUE;

3. CiaumkoM KOpOTKOE BpeMs
WHXKEKTUPOBAHUS;

4. CIumikoM TOHKAM MUTATENb;
5. Xonoanas npecc-popma;

6. BOCk C NOBBIIIEHHON CTeTle-
HBIO YCaJIKH

1. IToHu3uTh TEMIIEPATYPY BOCKA;

2. VYBENUYUTH JABICHUE WH)KEKTH-
pOBaHMUS;

3. YBenWuYnTh BPEMS HHKEKTHPO-
BaHUS;

4. Mcnonb30BaTh MUTATENb B IIpeECC-
(hopme Gosee MUPOKOTO CEUCHUS;

5. llogorpers mpecc-popmy mepen
MTOBTOPHBIM HCIOJIb30BAHUEM;

6. IlepetiTu Ha BOCK ¢ 00Jiee HU3KOM
yCaaKoM1

[Tnoxoe xayecTBO
MIOBEPXHOCTHU BOC-
KOBKH (MOPIIUHBI)

1. Ipecc-hbopma caumkom Xo-
JIOJTHAs;
2. BOCK CIIUIIIKOM XOJI0THBIH

1. Tlomorpets mpecc-hopmy mepen
MMOBTOPHBIM HCIIOIb30BAHHUEM;
2. IToBbICHUTH TEMIIEPATYPY BOCKA
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IIpooondcenue mabauyol 2.7

1

2

3

IInoxoe kKadyecTBO
MMOBEPXHOCTU BOC-
KOBKH (TTOBBIIIICH-
Has EePOXOBATOCTh,
MMOPHUCTOCTD)

1. CaumkoM HHM3KO€ WHKEKIIU-
OHHOC JaBJICHUE;

2. H30BITOK pa3neauTenbHOTO
crpesi JJig U3BJICYCHUSI BOCKOB-
KH;

3. N3ObITOK pa3aenuTesbHOro
MTOKPBITHS — TaJIbKa;

4. OIHOBPEMEHHOE HCIOIb30-
BaHMS CTIPEs U TaJbKa

1. YBenuuuTh HaBlieHHE WH)KEKTH-
POBaHHUS;

2. TIlouuctutrs mnpecc-popMy
YMEHBIIHUTH KOJMYECTBO CIpEs;

3. Houmctute mpecc-popmy u

YMEHBIIUTh  KOJIMYECTBO  TajbKa
(m006aBUTH CIIOM TKaHW Ha MeEIIO-
4eK);

4. Tlounctuth mpecc-popMy U HC-
110JIb30BATh TOJIBKO CIIPEH

0071011 HAa BOCKOB-
Kax

1. CaumkoM HU3KOE WHXKEKI[U-
OHHOE JIaBJICHUE;

2.  HeakxypaTtHas
npecc-GopMBbI;

3. HempaBunbHoe  cxxarue
npecc-(hOpMbI B 32KHME;

4. CinkoM ropsiuuii BOcK

paspeska

1. [loHU3UTH J1aBlIEHUE UHKEKTUPO-
BaHUS;

2. BroToBUTH HOBYIO Tpecc-hopMy
U BBHIIOJTHUTH €€ pa3pe3ky Ooiee
KQUE€CTBECHHO;

3. YBenuuuTh AaBJICHUE B 32KUME;
4. TloHn3uTh TEMIIEPATYpPy BOCKA

1. Hemoctatouno cmopes s
W3BJICYCHMUS;

2. HemnpaBunbHOE pacKpbITHE
npecc-(hopMbl;

3. HenpaBunbHas
npecc-(hopMbl;

4. JlnutenbHOEe BpeMs OXJia-

1. Ucrionb30Bath OosbIIe Cripes;

2.  VYay4mmTh  pacKphIBaeMOCTb
npecc-popMbl U CIIOCOOBI M3BJIEYE-
HHSI BOCKOBKU;

3. 3rotoBuTh HOBYIO IIpecc-popmy
¥ BBIIOJHUTH €€ pa3pe3ky Ooiee
Ka4eCTBECHHO;

BockoBku oMaroT-
Csl TIPY U3BIICUCHHUH
13 npecc-hopMbI

pa3peska

KJICHUS;
5 A I/ICH’OJ'ILSOBaHI/Ie X OVIIKOLO 4. CokpaTuTh BpeMsl OXJIaXKICHUS;
B;)cxa Py 5. IlepeitTu Ha O60s€€e THOKHIT BOCK

2.5 Coopka BOCKOBBIX MojieJieil B 0J10KH

ITocie M3roToBICHUS BOCKOBBIX MOJEJIell B HEOOXOAUMOM KOJIHMYECTBE, UX
coOuparoT B OJIOK, KOTOPHIA C BHUAY HAallOMUHAET CTBOJ JepeBa (IIEHTpaIbHBII
CTOSIK) C BeTKaMHU (BOCKOBBIE MOJIEJIN ), TOITOMY 4acTO, U3-3a BHEIITHETO CXOCTBA,
0JIOKM BOCKOBBIX MOJIEJICH HA3BIBAIOT «EJIOUKAMMU.

st cOOpKH BOCKOBBIX MOjiesiel B OJIOK, paHee W3TOTOBJICHHBIN MOJICJIbHBIN
CTOSIK 3aKPEIISIIOT B PE3UHOBOM MOJCTaBKE - OCHOBaHUU M (DUKCHUPYIOT cOOpaH-
HYI0 KOHCTPYKIIMIO Ha MasIbHOM CTOJUKe. Pe3nHoBas mojicTaBka, KpoMe OCHOBA-
HUS TapesibuaToro THUIMAa, UMEET CIeIUaIbHOE MPUCITOCOOICHUE, K KOTOPOMY Kpe-
MUATCSI KOHYCHAasl 4acTh JIMTHUKOBOTO CTOsIKa. Takas 3amaTeHTOBAaHHAs CXema
cOOpKH CTOSIKAa ¢ OCHOBaHUEM, MoTydnBIias HazBanue Newsprue [16] (puc. 2.16),
o0ecreunBaeT JIETKOE CHSTHE PE3MHOBOTO OCHOBAHUS CO CTOfKA, YyXe 3adopMo-
BaHHOTO B OTOKE, MPU dTOM HUCKIIFOYACTCS OMACHOCTh TOSIBICHHS TPEUTuH B Gop-
MOMAaccCe BO3JI€ JINTHUKOBOW BOPOHKH U OCHOBAHHUSI CTOSAKA, YTO MOXKET MPUBECTU
K Je(eKTaM B OTJIMBKaX.
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1 — mooenvuwiti cmosk, 2 — ocnosanue, 3 — npucnocobnienue 0isi KpenjieHus: Cmosi-
Ka
Pucynok 2.16 — Cxema coopru ochosanus u cmosxa Newsprue

K MonenpHOMY CTOSIKY IPEIBSBIISIOTCS CIEAyIONMe TPeOOBAHUS:

- CTOSIK JIOJDKEH OBITh IOCTATOYHO TOJICTBHIM (IUAMETPOM S...7 MM), 4TOOBI
KUJKAA METAZT CMOT CBOOOJHO JOCTHYb TOHKHMX YacTed MOJEIbHOU IMOJOCTH,
MPEXKJIe YeM 3aTBEPICET;

- CTOSIK JIOJKEH 00ecreurBaTh yJI00CTBO KperuieHus (puranBaHus) BOCKO-
BBIX MOJICIICH;

- CTOSIK JIOJDKEH 00eCIeunBaTh YAAJICHHE BOCKA MPH BHITAIUIMBAHUHN MOJIC-
Jeil 1 oTKUTre PopM;

- CTOSIK JIOJDKEH oOecrieunBaTh CBOOOJHOE M 0€3 TypOyJIeHTHOCTH IepeMe-
[ICHHUE paciiaBa B MOJICIBHYIO MOJIOCTh (POPMBI;

- CTOSIK JIOJDKEH 00eCIieuynBaTh MOAMUTKY OTIUBOK B MPOIECCE UX KPUCTA-
JN3allnu;

- CTOSIK JIOJDKEH O0OecreuMBaTh MPUHIIMIT HAMPABICHHOTO 3aTBEPACBaHUS
pacruiaBa B popMme, ¢ ITOM 1ENTbI0 CTOSK BBITIOJHSIOT CJIETKA CYKEHHBIM OT MPOTH-
BOIIOJIOKHOTO JINTHUKOBOW BOPOHKE KOHIIA.

COOopKy BOCKOBBIX MOJIEJEH B «€I0UYKY» OCYIIECTBISIOT MIyTEM COCTUHECHUS
nuraTesaeil BOCKOBOK C LIEHTPaJIbHBIM CTOSIKOM 1oJ1 yrioM 45 °C mnoMolpio Tep-
MOIIIMATENS UM Pa30TrPeTOro MasyibHUKA C TUIOCKUM kayioM. [1pu nmaiike BOCKOBOK
paccTosTHUE MEXAYy OMIKAWIIUMHA TOYKAaMU MOJENeH TOJDKHO OBITh HE MEHee
3 mm (puc. 2.17) [4].

JIJ1st TalilKu BOCKOBOK B OJIOKH C TIOMOIIBIO AJICKTPOITAsIIBHUKA BBITTOJTHSIOT
CJIeIYIOLUE OTIEPALIUHU:

1) HarpeTh IEKTPONASITHHUK;

2) HarpeTbIlii KOHEI MasuIbHAKA TIOMECTHTDh MEXIy TOPIIOM ITUTATENISI MOJIe-
JIM ¥ CTOSIKOM;

3) OTHOBPEMEHHO MIPUTPOHYTHCS MASUTHBHUKOM K MTUTATENIO U CTOSKY;

4) 6pIcTpO yOpaTh MAsIBHUK, a JIETAU, KOTOPBIC MASIOTCS MPUKATh APYT K

ApYTY;
5) MoJI0K1aTh OKA BOCK 3aCTHIHET;
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6) TOBTOPSITH OIepanuu 2...5 10 mojaHoi cOopku 0JI0Ka, IPU 3TOM HE0OXO0-
JIMMO OCTaBUTH CBOOOAHBIM 10...20 MM BBICOTHI CTOSIKA Y PE3UHOBOTO OCHOBAHMS,
C LIEJIBIO MIPEAYIPEKACHHUS BO3MOXKHOIO 00pa3oBaHus HeIOIMBOB (puc. 2.17).
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Pucynoxk 2.17 - Ilpumep npucoeounenust 60CKo8vlx Mooeneli K CMosKy

B nactosimee BpeMs Juisi onepanvii mailku BOCKOBBIX Mojielield B OJIOKHU
MIPUMEHSIIOT CIICIMaTIbHOE 000PY/I0BAHUE — TEPMOIITIATENIN. XapAKTEPUCTUKU TH-
MOBBIX MOJICIICH TEPMOIIIIaTesIeH peacTaBicHsl B Tadbmuie 2.8 [17].

Tabauya 2.8 - Tunosvie mooenu mepmowinameiei 0 60CKA U UX MexHuye-
CKUe XapaKxmepucmuxu

Mogaens .
Buewnuit Bua repmoinarens TexHuuyeckue XxapakTepUCTUKH
TEpPMOUINATENS
- MOIIIHOCTb NasuIbHUKA: 8BT;
Tepmommnarens
- HanpspbKkeHue nutanus: 12B;
Rexant,
. - rabapuThl: 88 x 58 x 43 mMm;
aHaJIOTOBBI
- Macca: 0,57 kr
- MOIITHOCTh TasiIbHUKA: 6BT;
- HarnpsbkeHue nutanus: 220B;
Tepmormmnarens - TUana3oH peryiIupoBKU
SW-130, temmnepatyp: 40...180°C;
CEHCOPHBIN - BpeMsl yCTaHOBJICHUS
TeMneparypsl: 1,5 MuH;
- B KOMITJIEKT BXOJAT 3HACaAKU
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HpI/I M3rOTOBJICHUHM OJIOKA BOCKOBBIX MOI[CJICﬁ CICaAyeT MNMpPUACPIKHNBATHCSA

psana pekomeHaamnui (taom. 2.9) [4].

Tabnuya 2.9 — OchogHble pekomeHnOayuu no coOopke 80CKOBbIX Mooenell 8

OJ10KU

Pexomennanuu

[Tpuunna

1. Biiox BOCKOBBIX MoOJ€eneil HeoOXOauMO CO-
OupaTh M3 BOCKOBOK C MPUOIM3UTEIHHO OJIH-
HAKOBOW TOJIIMHON CTEHOK B CEUEHUSIX.

ITpu 3anuBKe MeTamia B ONOKY HEOOXOIUMO
yCTaHaBJIMBaTh TEMIIEPATYPY 3aIHUBKH, B 3aBU-
CUMOCTU OT TOJIIIMHBI CTEHOK BOCKOBOK, T.€.
IUI MOJieNiel ¢ TOJICTBIMH B CE€UYEHUM CTEHKa-
MU TeMIlepaTypa 3aJMBKH Ha3HAYaETCS] MEHb-
111€, 4eM JUIsl MOJIeJIeH C TOJICTBIMU CTEHKAaMHU.

2. ToHKHE M TOJICTbIE BOCKOBBIE MOJEIIU Pa3-
JMYAIOTCS M0 MX TOJIIIMHE CTEHOK B CEYCHMH.
Ecnu ectb HEOOXOAMMOCTh M3TOTOBJICHUSI OT-
JIMBOK IO TOJCTBIM U TOHKHM MOJENSM B OJ-
HOM OIlOKE, TO TOHKHUE MOJEIM CIIEAYEeT pa3-
MEIIaTh Ha BEPIIMHE «EJIOYKW» U HECKOJIHKO
OJINXKE K CTOSAKY, a TOJICTbIE MOJENU 3aKperl-
JSIOT OJIMKE K OCHOBAHUIO CTOsIKa uepes Ooiee
JUTMHHBIC TTUTATEIIN.

OrneymnopHasi CMeCh IO KpasiM OMOKH HMEET
0ojee HHU3KYIO TeMIIEpaTypy, 4eM B LIEHTpE
OIIOKH, 4YTO SABJISACTCA HpHCMJICMLIM IJIA TOJI-
CTBIX MOJEJIEM M HeXKeJIaTeIbHO I TOHKHX
MOJEIICH.

3. ToncTele BOCKOBBIE MOJENU HE JIOJIKHBI
pa3MenaThCsl B «EJI0UKE» CBOMMHU OOJIBIIMMHU
Pa3sBUTBHIMU TIOBEPXHOCTSAMHM OJM3KO JpYyr K
apyry. HeoOxoaumo ycraHaBiMBaTh MOJENH
TaK, YTOObl Majble OBEPXHOCTH OJHUX MOJe-
Jeil pacnoJyiarajJuch OKOJIO OOJIBIIUX TOBEPX-
HOCTEM IpPYyTux.

B mpouecce 3anmuBku  (OpMBI  pacIiaBOM,
00JbIIME  MOBEPXHOCTH,  PACIHOJIOKEHHbIE
ONMM3KO ApPYr K Apyry, OyAyT IOJbIIE OCTHI-
BaTh U3-32 B3aMMHOI'O TEIJIOBOTO H3JIyYEHUS.
DTO MOXET IMPHUBECTH K OOPa30BaHHUIO MOPHU-
CTOCTH B OTJIMBKaX.

4. TTpn n3roToBaeHUN OJI0Ka MOJIeNIel BOCKOB-
KU CJIEAYET pacrojararh 1oJi OCTPbIM YIJIOM K
CTOSIKY, KaK IT0OKa3aHO Ha pucyHKe 2.17.

Takoe pacmosioxkeHue 00Jier4aeT BBITAIINBA-
HUE U BBDKUTAHHWE BOCKA, a TaKXke CIOCcO0-
CTBYET IJIABHOW M TIOCIIEI0OBATEIFHON 3aJIMBKE
pacIuiaBIeHHOTO MeTajula IO BCEM YacTIM
MOJIETIbHOU MOJIOCTH.

5. PaccrosiHue OT BEpXyILIKM JIMTHUKOBOW 4Ya-
M O HWKHETO psa BOCKOBBIX MOAENEH
JOJDKHO COCTaBNIATh He MeHee 10 MM

(puc. 2.17).

HwxHuii sipyc BOCKOBOW «EJIOYKH», PaCIOJIO-
JKEHHBIN HENOCPEACTBEHHO y JIMTHUKOBOW BO-
POHKH, HE BCerja KayeCTBEHHO 3aIlOJIHAETCS
KHUJIKUM METasIoM (M3-3a HEXBAaTKU TUAPO-
CTaTUYECKOTO Halopa paciulaBa Ha 3TOM
YPOBHE), T.€. BO3MOKHO 00pa3oBaHHE HENO0JIU-
BOB.

B mporecce cOOpKH BOCKOBOHM «EJIOYKM» PSJIOM C MOACISAMHU HM3JICIUN
MPUNIAUBAIOT MOJEM 00pa3loB-CBHUAETENEH (IO /IBa HABEPXY M BHHU3Y CTOSKA)
JUTSI XUMUYECKOTO aHaym3a. Jlanee BOCKOBYIO €J104YKy 00€3)KMpPUBAIOT, B OCHOBA-
HUE PE3WHOBOM IMOJICTABKHU C €J0YKOW BAEBAIOT OMOKY (puc. 2.18) u mpuctynart

K M3rOTOBJICHHUIO JINTCHHOU (POPMBEL.

[IpenBapurtenbHOEe 00€3XKUPUBAHUE BOCKOBOW «EJIOYKW» TEpe] 3aJTUBKOU B
OTIOKY (pOpMOMACChI MPOU3BOAAT C HCMOJb30BAHUEM CIHEIUAIBHBIX PAaCTBOPOB,
KOTOPBIE CHUKAIOT ITIOBEPXHOCTHOE HATSYKEHUE HA TMTOBEPXHOCTH BOCKOBBIX MOJIE-
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neit, nanpumep, Kerr Debubblizer, Kerr Vacufilm. Takke aj1st 3THX 1eaei MOKHO
IPUMEHSTh CIMPT WIA MBUIBHBIA pacTBOp. s MPHUIOTOBIIEHHS MBLILHOIO pac-
TBOpPA PACTBOPSIOT 7...8 I CTHpaIbHOro mopomka B 1 1 Boabl. OOe3KUpHUBAHHE
IPOBOJIAT, OIYCTHB «EJIOYKW» B TAKOH PacTBOP. 3aTEM €JIOYKH MPOCYIIMBAIOT Ha
BO3/yX€ C IOMOIIBIO eHa.

PPPPPP
~ . oboyQod

(o)) LELRNE

N

1 — cmosk,; 2 — numamenw, 3 — mooenv uzdenus (60CK06Ka), 4 — MUMHUKOBASL BO-
POHKa, 5 — onoka, 6 — pe3urHo8as n0OCMasKa-oCHOBAHUE
Pucynox. 2.18 — Cxema 6.10Ka 80CcK08b1X MOOeel — «eI0UKUY

2.6 N3roroBjieHHe JUTEiiHBIX GopM

B nacrosiee BpeMsi TEXHOJIOTMYECKHE METOJbl M3rOTOBJIEHUS JTUTEHHBIX
(dbopM mpouecca JUThS MO BHILIABISIEMbIM MOJEIIAM MOKHO Pa3JelUTh Ha JBE OC-
HOBHBIC rpymmbl [18]:

1) HaHECeHHE OTHEYIOPHBIX OOJIUIIOBOYHBIX (CIIOUCTHIX) MOKPBITUI Ha T0-
BEPXHOCTH BBIIUIABIISIEMbBIX MOJIEJIEH, T.€. U3TOTOBICHHE MHOTOCIOMHBIX 000JI0Y-
KOBBIX (pOpM;

2) 3aroJIHEHHE XHUJIKUMH OOJIHMIIOBOYHO-HATOJHUTEIBHBIMU CYCIICH3HSIMHU
ONOK C YCTAaHOBJICHHBIMM B HUX MOJEIbHBIMHU OJIOKaMH, T.. U3TOTOBJICHUE JIH-
TEHHBIX (DOPM-MOHOIUTOB.

B o0oux cinyuasx mporuecc 3aTBepAeBaHus CI0EB I MOHOJUTOB MPOTEKA-
€T M0 KOJUIOUJHO-XUMUYECKOM cxeMe ¢ aMOp(HBIM, CMEIIaHHBIM UM KPUCTAILIH-
YECKUM COCTOSTHUEM BSIKYIIUX KOMIIOHEHTOB. AMOP(HOE COCTOSIHUE XapaKTEPHO,
[JIaBHBIM 00pa3oM, JIJisi OPraHUYeCKUX CBS3YIOMUX (CYIb(OUTHO-CIUPTOBOM Oap-
Ibl, Macelsl, JaKoB W [p.), CMEIIAHHOE COCTOSIHME - JJii MHHEpPaJbHO-
OpPraHUYECKUX CBSI3YIONIUX (3TUIICUIIMKATA, )KUJKOTO CTEKJIa, AIIOMUHATOB U JIp.),
KPUCTAJNIMYECKOE COCTOSIHUE - JUISl MUHEPAJIbHBIX CBA3YIOUIUX (TUIICA U [IEMEHTA).
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Hcnonb3yemasi TEXHOJIOTHS JIUThS MO BBIIUIABIISIEMBIM MOJENSM B (DOPMBI,
W3TOTOBJICHHBIE TOCJIEIOBATEIbHBIM HAHECEHUEM Ha IOBEPXHOCTh MOJEIBHBIX
OJIOKOB HECKOJIbKMX CJIO€B OTHEYNOPHBIX MOKPHITUN Ha ITWICUIMKATHOM WIIU
KUIKOCTEKOIBHOM CBSI3YIOIIEM, HE MOXET ObITh HCIOJb30BaHA IMPHU IPOU3BOJ-
CTBE IOBEJIMPHBIX OTJIMBOK U3 CILIABOB 30JI0Ta U cepedpa 1Mo psy NpUUHUH:

- CJIOM OTHEYNOPHBIX MOKPBITUN HAa 3TWICHIMKATHOM WM KUJIKOCTEKOJb-
HOM CBSI3YIOLIEM SIBJISIIOTCS NMPOHUIIAEMBIMU ISl CIUIABOB 30JI0Ta M cepedpa B
XKUIKOM COCTOSIHMH, YTO MPUBOAMUT K HEIOITYCTUMO BBICOKMM IOTEPSAM JpParoleH-
HBIX METAJUIOB B IIPOLIECCE JIUTHS;

- orepaly BbIOMBKU OTJIMBOK M3 OTHEYMOPHBIX (DOPM Ha ATHIICUITUKATHOM
WIN JKAJKOCTEKOJBHOM CBS3YIOIIEM M OYHCTKM BEChbMa MEJKHUX M CIIOXKHBIX MO
KOHQUTYpallMi OTJIMBOK W3 IOBEJMPHBIX CIUIABOB CIHUIIKOM TPYJOEMKH, a B
OOJBIIMHCTBE CIYy4aeB OCYLIECTBUMBI TOJIBKO IYTEM TPABJICHHUS B IUIABUKOBOM
KHCJIOTE, KOTOpasi BpeIHA JUIs 4YeJIOBEYECKOIO OpraHn3ma,

- OTHEYNOpHbIE (OPMBI Ha ITUICWIMKATHOM WIH >KMJIKOCTEKOJBHOM CBS-
3yIOLIEM He 00ecnedynBaroT HEOOXOAMMON U JOCTaTOYHO YETKOH BOCIPOU3BOIM-
MOCTHU pesibea Mozenel Ha OTIMBKAx BCIEJCTBUE IUIOXOW CMauMBaeMOCTH BOC-
KOBBIX MOJIEJICH OTHEYIIOPHBIMU CYCIICH3USIMU Ha KPEMHUHOPraHUYECKUX CBA3Y-
IOLIUX, a TaKXKE M3-3a SBJICHUS OTCIIAUBaHUS CHIPBIX CJIOEB 00O0JIOUKOBBIX (OpM
IM0JI COOCTBEHHBIM BECOM.

B coBpeMeHHOM IOBEIMPHOM IMPOU3BOACTBE HCIOIB3YETCS MPOILECC JTUThS
[0 BBIIIJIABJISIEMBIM MOJENSIM C MPUMEHEHUEM KPEMHE3EMUCTO-TUIICOBBIX (POpM-
MOHOJIUTOB, HE UMEIOUIUH BBIIIEYKA3aHHBIX HEJOCTATKOB.

KauecTBO TS I0BEMPHBIX U3IEIHIA BO MHOTOM OIpPEAEIISIETCS] CBOMCTBA-
MU MPUMEHSIEMO (POPMOBOYHOM CMECH, TEXHOJOTUEN €€ TPUTOTOBJICHHS U YCII0-
BUSIMU €€ UCIIOJIb30BaHMUS.

B ocHOBe TeXHOJIOTMH W3TOTOBJIEHUS JUTEUHBIX (OPM-MOHOJIUTOB HaXO-
IATCsl (PU3NKO-XMMHUYECKHE U TEXHOJIOIMUECKHUEe CBOMCTBAa (POPMOBOYHBIX cMeceid,
KOTOPBIE COCTOAT U3 JBYX OCHOBHBIX COCTABIISIFOLIMX — HAIOJHUTENS U CBI3YIO-
IIETO U MPEICTABIISAIOT COO0M cienyroliee:

- CYCHEH3UHU U3 XHUJIKON (ha3bl — BOJHOIO pacTBOpa C KUCIOTHBIMU J00aB-
KaMu;

- TBepJoi (a3bl — HAMOJHUTEIS U3 OTHEYNOPHOro Marepuaina (KBapua,
UPKOHA, 3JIEKTPOKOPYHA, OKCUIOB MarHus U KaJlbLiUs, TUHACA, [IaMOTa U JIp.);

- CBsI3YIOIIIEro (TUIica, aJloMOCHINKaTa, pocdartoB u ap.).

[Ipu U3roToBNICHUH JTUTEUHBIX (HOPM-MOHOIUTOB (DOPMOBOUHAS CMECH IPO-
XOJIUT CJIOXKHBIN ITUKJI, COCTOSIITUN U3 OOJBIIOTO KOJMYECTBA ONepaIiuii:

- IPUTOTOBJICHUS U XPAHEHUS CMECH;

- U3TOTOBJICHUS, COOPKHU U XpaHeHUs (POpMBbI;

- 3QJIMBKU METAJJIOM, OXJIAXACHUS (POPMBI, OTAEIECHUS CMECH IIPU BHIOMBKE
OTJINBOK.

CrnenoBatenbHO, (POPMOBOUHBIE CMECH JOJDKHBI 00JagaTh CIEIYIOIIUMU
CBOMCTBaMH: TEKY4Y€CThIO, IPOYHOCTHIO B CHIPOM U OO0O0XIKEHHOM COCTOSIHHUH,
TEPMOCTOMKOCTHIO, Ta30MPOHHUIIAEMOCTHIO, OTHEYIOPHOCTHIO, BBHIOMBAEMOCTHIO,
WHEPTHOCTHIO NIO OTHOLIEHHUIO K 3AJIMBAEMBIM CILIaBaM U Jp.
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Ecnu matepuan Gpopmsl pearupyeT ¢ 3aJuBaeMbIM METaLIOM, TO 00pa3yto-
IIMECs NMPOAYKTHI PEAKIMM BBI3BIBAIOT XUMUYECKUN MPUTap U SBISIIOTCA NPHYH-
HOM Opaka OTJIMBOK.

Ecnu ¢popmel MasonpodHble, TO OHU OyJIyT pa3MbIBaThCA 3aJIMBAEMbIM pac-
IUTaBOM, BbI3bIBasi OpaKk OTIMBOK IO T€OMETpUU (POPMBI, a OTAEIUBIIMECA NPU
ATOM MEJKHUE YacTULbl (POPMbI OyAYT SIBIATHCS IPUUYUHOM 3aCOPOB B OTJIMBKAX.

Ecnu ¢popmbl 00121a10T OBBIIIIEHHON MPOYHOCTHIO U JKECTKOCTHIO, TO OHH
OyAyT TPYJIHO pa30MBaTHCS, YTO MOBBIIIAET TPYAOEMKOCTh IPHU BHIOMBKE OTIMBOK
Y TAK)K€ MOXKET IPUBECTH K JIe(PEKTaM OTIIUBOK.

[Ipu nuThe B QOpMBI ¢ HHU3KOM Ta30NPOHULIAEMOCTHIO, HAXOSIIMECS B
(opme BO3IyX M ra3bl, BBLIEISIIOMMECS U3 PACIUIABICHHOIO MeTalja, He CMOTIYT
YAAIATBCS Yepe3 CTEHKH (OPMBbI M IPUBEAYT K BHYTPEHHEH MOPUCTOCTU OTIUBOK
Y CHHKEHMIO Ka4eCTBA IOBEPXHOCTH.

2.6.1 Xapaxmepucmuxka 0CHOBHBIX KOMROHEHM 08 (POPMOBOUHBIX cMmecell
07151 106E/IUPHO20 TUMbA

B nactosiiee BpeMsi B TEXHOJOTUU FOBEIUPHOTO JIMThS MCHOIB3YIOT TOTO-
BbIE K NMPUMEHEHHUIO (hOPMOBOYHBIE CMECH (Macchl, popMomacchl, POpPMOBOUYHBIE
Marepuaibl), Kak MpaBHIIO, 3apyOeXHOro mpou3BoacTBa. DOpPMOBOUYHBIE CMECU
MPEJCTABIAIOT COOOM CMECH MOPOIIKOB: KPUCTOOANIWTa, TPUAMMHUTA, KBapla,
aMmopHOro KpemHeszema, runca wid GocaTHbIX COSTUHEHUM (1711 BHICOKOTEM-
MEPaTypHOTO JIUTHA), a TAKXKE Psi/ia CHCIHATU3UPOBAHHBIX TOOABOK.

Cesi3yromuii MaTepuan (GopMoMacc Uisl IOBEIMPHOTO JIUThA, MpeAHa3Ha-
YeHHBIH 71 00BEMHOTO YJEP’KWBAaHUS TMOPOIIKA OTHEYHMOPHOTO HAMOJIHUTEINS,
00pa3oBaH U3 MUHEPAIBLHOTO THIICA.

[Tpupoausiii MuHepan rurc oOpa3yeT OCaqOYHbIE MOPOJbI 3HAYUTEIIHLHOTO
reOJIOTUYECKOT0 BO3PACTa U KPUCTAJUTM3YETCS B BUJE MPU3MATUUYECKON CTPYKTY-
PBI, pacroJiararolencsi CIOSMH, KOTOPBIC YACP>KUBAIOTCS BMECTE MOJEKYJIaMH
BOABl. TakuMm 00pa3oM, B MCXOJHOM BHJE THIICA MPEACTABISIET cOO0N Ourmapar
(CaS0O,4:2H,0). /1o ucnosp30BaHus B BUJIE CBA3YIOIIETO MaTepraia MHHEPaIbHBIN
TUIIC JIOJDKEH OBITh MpeoOpa3oBaH B MOJYTHAPAT MPU IMOMOIIM TEPMUYECKON 00-
paboTKH:

CaS0,2H,0 — CaS04-0,5H,0 + 1,5H,0. (2.1)

[Monyrunpar (CaSO,4-0,5H,0) HecTabuiieH U BIUTHIBAET BO/Y, CHOBa 00pa-
3ysi OMTUAPAT, KOTOPBIM OH SIBJISJICS M3HAYAIbHO, UMEIOIIUI OOJIBIIYIO CTa0MIIb-
HocTh. Korma mopomiok gpopmMoMaccel 100aBisieTcs B BOAY B MPOIIECCe MPUTOTOB-
JICHUS KUJIKOH (POPMOBOUHOM CMecH, B €¢ 00beMe IMOCTEIICHHO IMOSBIIAIOTCS IIe-
peIuIeTeHHBIC APYT C APYrOM KPHUCTAJUIBI THUIICA — 3TH THUIICOBBIC CIICTIKH H yAep-
’KUBAIOT 3aCThIBAIONIYI0 hopMomaccy. [Ipu oTBepKIeHUN CMECH Ha ee XapakTe-
PUCTHUKHU BIHSCT HAJIMYHE HEOOJBIINX M00aBOK MOIM(PUKATOPOB, KOTOPBIC U3ME-
HSIOT JUTHHY ¥ (OPMY KPHCTAJUTMIECKUX HTJI, KOTOPhIE 00pa3yIoT 3apOAbIIIH KPH-
CTAJJIN3AIIHH.
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MO>XHO KOHTPOJUPOBATH CKOPOCTh POCTa KPUCTAJUIMUECKUX 3€peH, A00aB-
JI5is1 3aMEJUIMTENN, KOTOPbIE MEIIAIOT POCTY KPUCTAIOB, TUOO YCKOPUTEIH, KOTO-
pbI€ MOTYT YBEIIMYUTH CKOPOCTh, C KOTOPOM MOJIYTHMAPAT MEPEXOAUT B PACTBOP,
100 YBEIUYHUTH CKOPOCTh 00pa3oBaHus Ouruapara. B roBenupHbix Gpopmomaccax
MOYHO BJIMSITh HA CKOPOCTh CXBaThIBaHUS U KOHEUHYIO TBEPJIOCTh CMECEH, U3Me-
HsAsl OTHOLIEHUE MOPOIIOK — BOJA, TEMIIEPATYPY KUJIKOTO 3aMeca, TEXHUKY 3aMe-
ca.

Korma 3aTBepaesmas oopmomacca HarpeBaeTcs, B MOMEHT YIAJICHUS BOBI,
TUIIC 3HAYUTEIIBHO CKMMAETCS. JTO CKaTHE OCOOCHHO CHUJILHO MPU TEMIIepaTypax
ot 300 °C mo 450 °C, xorga momyruapatr mpeodpasyercst B aHruapuT. Eciu Obl
JUTSL TAThS UCTIONB30BAJICS TOJBKO OJHMH THUIIC, TO BO BPEMS UCIOJIB30BaHUSA (Hop-
MBI JIETKO OBl PacTPECKUBAINCH U CTAHOBUJIUCH Obl HAMHOTO MEHBIIIE, YEM MO-
JeJbHAs MOJ0CTh. [[1s1 KOMIIEHCAIIMU CoKaTUsl TUIICA U PETYIUPOBKU TEPMHUUECKO-
ro cxatusi GOpMbl B FOBEIUPHBIX (OopMOMACCAX UCTIONB3YETCS KPEMHHUM.

KpeMHuii cyiiecTByeT BO MHOTHX KpPUCTAUIMUECKUX (hopmax, UCIOJIb3ye-
MBIX JJIi TPUTOTOBIEHUSI (popMomacchl. Hambosee nerkogaoCTymHOM sBIsSETCS
KBapll, W €ro Tmnepexoj H3 OJIHON ¢a3bpl B JAPYryl, MPOUCXOMSAIIMA MpHU
570...580 °C conpoBoxaercs ypenndeHueM oobeMa. Kpucrtodanmur — 3to npyroi
OCHOBHOM KOMITOHEHT (hopMOMAacCChI, 3Ta MOAUUKAIMS KPEMHUS TaKXKe 3HAUU-
TENbHO yBennuuBaeTcs B o0beme npu 220...270 °C, nepexoas u3 0JHOW KpUcTa-
JUYECKOU CTPYKTYPHI B IPYTYI0. DT JIBE aUIOTPONUYECKUE POPMBbI KPEMHHUS HC-
MOJIB3YIOTCS JIsl KOMIIEHCAIMK cxkaTus cBszyronlero rumca. J{o 300 °C kpucrtoba-
JIUT BBI3bIBAET PACIIMPEHUE IOBEIUPHOI CMECH, a 3aT€M B MHTEPBAJIC TEMIIEpaTyp
no 570 °C mpeobiiaiaer cxkaTue, BbI3BIBAEMOE THUIICOM. YBelWYeHHE OO0BheMa
kBapua mpu 570 °C cHOBa KOMIIEHCHPYET TEIJIOBOE CKATUE TUIICA.

Kpuctobanut — 3T0 MuHepana BYJIKAaHUYECKOW MOpOAbI, €ro MOJydarorT,
HarpeBas kpemHezem a0 1472...1671 °C. Kpucrobamur B cocraBe dopmomace
obecrieunBaeT JIUTEHHBIM (POpMaM yCTOMYUBOCTh MPOTUB PACTPECKUBAHUS B TIPO-
1ecce 3aJIMBKHU PacIUIaBJIEHHOIO METaJlIa.

KBapi (kpeMHe3em), Kak OCHOBHOW KOMIIOHEHT (popmMomacchl, MpUIaeT
YKECTKOCTh (POPMOBOYHOM CMECH B Mpoliecce criekanus. Yem Ooiblie yaeabHbBIN
BEC KBaplla B CMECH, TEM KecTue mosrydaercst popma B mporiecce npokanku. Crie-
KaHue kBapia npoucxoauT B uHrepnaiue 820...870 °C u, ecnu Temneparypa mpo-
KaJku mogauMaceTtcs Boime (Mexay 950 °C u 1000 °C), ciedeHHBIN KBapIl BCeTia
MpUOOpETACT UPE3MEPHYIO TPOUHOCTb.

Ha pucynke 2.19 mpencraBieHbl 3aBUCUMOCTH TEIUJIOBOTO PACIIMPEHUS
TUIICO-KPUCTOOATUTOBBIX (JOPMOMACC B 3aBUCUMOCTH OT TEMIIEpaTyphl Harpena
[19]. 3 nanHbIX pucyHka 2.19 BuaHO, 4TO KBapll, HAXOIAIIMICA B COCTaBE B CO-
CTaBe IOBEJIMPHON (POPMOMACCHI, BBHITIOTHSET CIASAYIOIHNE OCHOBHBIC (DYHKIIUHU:

- ompeeNnseT U3MEHEHUE paciupeHust GOPMOBOYHON MACChl TIPU TEMITepa-
type ot 570 °C no 580 °C (KOMIEHCUPYET TEPMHUUECKOE CHKATUE TUIICA);

- obecnieunBaeT cnekanue popmomaccsl Mexay 820 °C u 870 °C;

- obecreurnBaeT BOCCTAHOBJICHUE MapaMeTPOB JTUTEHHOM (HOPMBI TIPH OXJ1a-
KIICHUH.

58



= Harpes - TenoBoe =
E UF | pacumpene E_ 3 :
2522 |} Hempemc =5 E = =
%EJT 8 3. HcnapeHue Biiard Mexny 55 B o =
EomE | 110H120°C; -8 g LBE
25z a 4. TTpemparteHHe 2 o E: =8 =3
ne =K s EpsY|E =
2 %E% kpucrodannta 220-270°C, | R E'ZY g5 | g § =
© %EEOE 5. TIpeBpallcHHE KBapIia g%%g 55 §§gg%o
- | &8 g o =| 570-580°C. EESS82 5255&
2 E-fad TEGOmE|» 5w an
=
g, @
-
E 8(|F0 I 9.’|30
£ 760 870 |1030
4 B R m= i |
| | |
| | |
@ | | |
||
1,7+ —— - —
’ 2 3) | |
12-—-—CP A a
i !
1L N N
0,7 T - R
2 1 |
| ||
| ||
| ||
0 | = L |
20 70 120 270 580 900 580 40

Temneparypa, °C

1 — xonyenmpayus keapya é popmomacce 85%, 2 - konyenmpayus keapya 8
dopmomacce 50%
Pucynok. 2.19 — 3asucumocmes mepmunecko2o pacuiupeHrust 108eiupHou hopmo-
maccvl om memnepamypuvl Hazpesa

Takke CTaHOBUTCS OYEBUIHBIM, YTO TIOCITE MPeoOpa3oBaHUs KBaplia MpHU
580 °C ¢dopmoBouHas macca OoJibllle HE TOJBEP)KEHA HUKAKUM IMOCIETYIOITUM
M3MEHEHUSIM 00BheMa. DTO BAXKHO JIJISl ONIPEACIICHUs TEMIIEpaTyphl HarpeBa, KOTo-
POl HY)KHO JOCTUYh K MOMEHTY 3ayiuBKu. Dopma J0mKHA OBITH MPOTPETA J0 TEM-
nepatypsl He Hipke 600 °C, Tak Kak nHa4e He Oy/1eT KOMIICHCUPOBaHa yCaIKa.

Bo Bpems oxnaxknenust popmomacca CHOBa MPOXOAMT 4epe3 (azy TpaHC-
dbopmani KpeMHUsI, KOTOpasi BHI3BIBAET CXKAaTHE, PABHOE M IPOTHUBOIIOIOKHOE
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IpeabIAYIEMY PACUIMPEHHIO, a CKATUE TUIICA OCTaeTCs MOCTOsIHHBIM. [Ipu oxuna-
KICHUM KBapll yMeHbIIaeTcsi B o0beme nmpumepHo Ha 90 % B cpaBHeHUHU C pac-
HIMPEHUEM MPU HarpeBe, HO TOJIBKO B TOM cllydae, Korja Bcs (OPMOBOYHASI CMECh
MOJIHOCTBIO MPOTPeTa A0 TEMIIEpaTyphl ClIEKaHUs KBapla. TOYHOCTh JO3UPOBAHUS
KOJIMYeCcTBa KBapiia B GOPMOBOYHOM Macce MO3BOJIIET JOCTUYL BO3BpAIICHHUS Ta-
paMeTpoB MOJIOCTH JIMTEHHON (POPMBI K UCXOJHBIM pa3MepaM MpH OXJIAXKICHUU U
YMEHBITICHUU 00beMa (hOPMBI.

[Tocne AUTHS TpU MOCIEAYIOMIEM OXJIAXKACHUN 3aJIMTOM (POPMBI THIIC CTa-
HOBUTCSI OYE€Hb XPYNKHUM M COBMECTHO C TPEIIMHAMU, BHI3BAHHBIMU C)KAaTHEM W3-
3a TpaHcopMaIui KPEMHHS BO BpeMs OXJaXKICHHs, 0OecrieunBaeT Jerkoe ymaa-
jeHue GopMOMacChl U3 OTIOKH.

[Tomumo THIIca, KBapia U KpuctoboauTa B (HOPMOBOUYHBIE CMECH BBOJIST
100aBKH, KOTOPhIE H3MEHSIOT BPeMs TBEPACHHsI (JOPMOMACCHI, BEIMUUHY €€ BSI3-
KOCTH WJIH TEKY4YECTH, BIUAIOT HA OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI
B JIUTEHHOIN (hopMe B Mpollecce €€ 3aIMBKU METAJIOM M KPUCTAJUTU3AIMU OTIIH-
BOK, OKa3bIBAIOT COJICHCTBUE YAAJICHUIO MEHBI M BO3JyXa MpPH MOATOTOBKE (op-
MOMACCHI ITyTEM BaKyyMUPOBaHHUSI.

[IpousBoAUTENN OBEIUPHBIX MOPOIIKOBBIX (hOpMOMACC CTaparOTCsi H3ro-
TaBJIMBATh MPOCTHIE CMECHU, U3MEHSSI OCHOBHBIE KOMIIOHEHTBI U PETYJIUPYIOIINE
100aBKM B HEOOJBIINX KOJIMYECTBAX U MPOMOPLMIX, U3MEHSSI pa3Mephbl YacTHIl,
3a/aBas, TakuMm oOpa3zoM, Oosibiioi BeIOOp ¢dopmomacc. CoctaB (popmMomacc u
TEXHOJIOTHSI MX M3TOTOBJICHUS SIBIIAETCS KOMMEpPYECKOW TaWHOU (upm-
npousBojutenieid. [IpumepHsbIil cocTaB y OOJBIIMHCTBA Mapok (opMomacc pas-
JUYHBIX TPOU3BOAUTENCH MNpuMepHO oauHaKoBbIA: 70...80 % orHeynopHsbIi
HaroJiHuTENb, 20...30 % THInca u cnenuajbHBIX 100aBOK.

2.6.2 Boioop ghopmomaccul 01s 108eaupHO20 UM bA

[Tpu BBIOOpE THTIA U Mapku (hopMOMACCHI CIIEYyET PYKOBOJCTBOBATHCSA Clie-
JTYIOIIMMHU TPEOOBAHUSIMU, MPEABIBISIEMbIMU K (POPMOBOYHBIM CMECSM JIJISI U3TO-
TOBJICHUS (POPM FOBETMPHOTO JIUThS [4]:

- (hopmomacca J0JIKHA BBIIEP)KUBATH TPEOyeMbIe JJIsi BBDKUTAHUS MOJICIb-
HOro Bocka Temneparypsl (750...770 °C) u ObITh TPEUIMHOYCTOMYMBOM MPHU ITHX
TeMITepaTypax;

- opMomacca TOmKHA BBIICPKUBATH TEMIIEPATYpy 3aIMBKA MeTalia (s
criaBoB 30J10Ta okoJio 1000 °C), a Takyke AMHAMUYECKUN HAIop CIliaBa, MojaBa-
eMOro B opMy ¢ OOJIBIIION CKOPOCTHIO;

- hoopMoMacca He JOJHKHA COIEePKATh XUMUYECKH BPEIHBIX BEIIECTB, KOTO-
pBIC MOTYT ITPUBECTH K KOPPO3UH WIIH OKUCIICHUIO OMTOKU WJIU OTIUBOK;

- (hhopMOBOYHAS CMECh JOJDKHA 00ECIIeUnBaTh OBICTPOE M JIETKOE H3BJICUC-
HUE OTJIMBOK M3 OTIOKH MOCTIE JIUThSI.

B macrosimiee BpeMs Ha pBIHKE CYIIECTBYIOT Pa3IMYHbBIE THUITHI CMECE Ha
OCHOBE THIICA, KOTOpBIC MpEeJHA3HAYEHBI IJIS IMMPOKOTO CHEKTpa MPUMEHEHUS
(tabn. 2.10). KauectBo dopmomMacc 3aBUCUT OT MHOTHX (DaKTOPOB, TaKHX Kak
pa3Mep 4YacTull, YACTOTa MaTepuaja, MEXaHUYECKOEe CONMPOTUBIIEHUE M Ta30Ipo-
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HUIIaeMOCTh (POopMBI: OoJiee AemieBbie BUALI (hopMoMace cojaepkar 0oliee rpyoyro

1 MCHCC YHUCTYIO CMCCh.

Tabnuya 2.10 - Xapaxmepucmuxu gopmomacc Ha ocHose sunca 0as pas-

JIUYHBIX BUO0E TUMbS

XapakTepucTUKu (GopMOMacchl
MEXaHUYEeCKOe
Bun nmuths YHCTOTA pasmep ra3o0MpoOHUIIAEMOCTh
COIIPOTHBIICHUE
MaTepuaga | 4YacTHII (hopmbl
(hopmbI
BBICOKOTEMIIEPATYPHbIE 04. BBICO- .
MEJIKHH cpeaHee BBICOKast
CILJIaBBI Kas
KayeCTBEHHOE IOBEJIHUPHOE o
BBICOKast MEJIKHH cpeaHee BBICOKast
JUTHE U3 CILUIABOB 30J10Ta
KPYIIHOCEpUMHOE JIUTHE U3 o
CpeAHsiss | CpeAHMH | cpelHee/HH3KOoe BBICOKast
CIJIABOB 30J10Ta U cepedpa
KpYIHOCEpUIWHOE JINThE U3 cpeaHuii/
DYIHOCEH CpeaHsis P . cpenHee cpeaHss
JaTyHen KpYIHBIN
XY0)KECTBEHHOE JHUTHE cpeaHuii/
. CpeaHsis . BBICOKOE cpenHsis
cTaryi KpYIHBIN
IOBEJIMPHOE JIUTHE C KaM- .
BBICOKAsl | CpeaHUU BBICOKOE CpenHss
HSIMU
MIPOMBIIIJICHHOE JIUTHE CpedHssE | KPYIHBIA | OYEHb BBICOKOE CpenHss

dopmMomMacchl UMITOPTHBIX Mpou3BoauTecH (Tadmn. 2.11, [16]) xapakrepu-
3YIOTCSI BBICOKOM XMMHYECKOW YUCTOTOM COCTABJISIFOIIMX KOMIIOHEHTOB — KPUCTO-
OanuTa, KBaplia U BBICOKONPOYHOro rumca. KpymHocTs 3epeH mopoiika Gpopmo-
Macc He npesbimaet 100 Mkm.

Tabnuya 2.11 — Mapku opmomacc 0151 108eIUPHOCO AUMbBSL UMNOPIIHO20

npou3eoo0cmea
@DupMBbI - TPOU3BOIUTENN hopMoMace
Tune! cruia- Kerrlab, Hoben Interna- Ransom & SRS,
BOB CIIIA tional, Benuko- Randolph, BeTiKoGONTAMIS
OpuTaHus CIIIA 1 P
1 2 3 4 5
CTanmanTHbL Satin Cast 20, Gold Star Ultima, Classik
sap © | Kerrcast 2000, Gold Star XL, Ultravest, ’
CIUIABBI  30- . Eurovest-standart,
HoTa Supervest 20, Gold Star 21, Americast Eurovest-extra
Satin Cast regular | Gold Star Plus




IIpooonocenue mabauywor 2.11

1 2 3 4 5
Benoe 3o0moTo0, - Gold Star Ultima | Platinum,
Platinite PT : -
[UIATUHA Platincast Astrovest
Jutee ¢ Kam- Satin Cast 20 Gemset Solitaire Stonecast
HAMUAU

XapakTepucTuku (hopMomacc, MOJTyYUBIINX HAUOOJNBIIIYIO HOMYISIPHOCTH B
IOBEJIUPHOM JINThE, IpeACTaBIIeHbI B Ta0mmie 2.12 [4].

Tabnuya 2.12 — Xapakmepucmuxu gpopmomacc 015 108eIUPHO2O UMb

Mapka
Onucanue MapKu OCHOBHBIE XapaKTEPUCTUKH
(hopMomacchl
1 2 3
- Bpems pabotsr: 9...10 mMun.;
[Tpumensiercs nnst paboOThl C 30I10-
- BpeMsl 3aTBEpJICBaHHS B OIOKE:
ToM U cepeOpom. [lo3BossieT jerko
11...12 mun.;
Kerrcast 2000 OTIeNATh (OpMy OT OTIIMBOK B XO-
. - BpeMs ITpOKaIuBaHus: < 6 u.;
noaHou Bone. O0ecrieynBaeT BBICO-
KOG KaUeCTBO OBEPXHOCTH uths, | CMICPATYPa 3AIMBKM: HE 00-
P © | e 1093 °C
- Bpemst paboThl: 7,5...9 MHH.;
. - BpeMsi 3aTBEpACBaHMs B OIOKE:
dopmomacca Ha THIICOBOH OCHOBE C
10...11 Mun.;
COZICpPIKaHHEM KpeMHE3eMa | = 1 e < 6 s
Gold Star XL (71...75 %), cyabdara KaIbIHS P p -

(24...28 %) w opraHu4YecKux Be-
mtectB (1 %).

- TeMmieparypa 3aJluBKu: He Oo-
nee 1100 °C;

- MakcuMallbHas TeMIleparypa
obxwura: 740 °C.

Gold Star Ultima

CrenmaneHo pa3paboTaHa ajis Jd-
ThSl BBICOKOTEMIIEPATYPHBIX CIUIa-
BOB, TaKUX Kak OylaropoaHoe Oernoe
30JI0TO, CIUTaBBl IUIATHHBI H Jp.
CIUIaBBl C TEMIEPATypOH IJIaBIEHUS
1o 1300 °C.

- Bpems pabotsl: 9...11 mMuH.;

- BpeMs TPOKaIUBaHUs: < 6 4.;

- Temmeparypa 3aJHBKH: HE 00-
aee 1300 °C;

- MakcHMallbHas TeMIlepaTypa
obxxura: 850 °C.

Eurovest-standart,
Eurovest-extra

PazpaGotanbl  /Jii  TOBBIILIECHUS
YCTOMYMBOCTH K TEpMOYyJapy BO

BpeMs IIUKJIOB Harpesa-
oxnaxneHus. HMMeT  BLICOKHE
MIPOYHOCTHBIE XapaKTePUCTUKH,

JICTKO CMAYMBAIOTCA M Pa3BOOATCA
BOJOM. OO0ecrieunBaeT BBICOKOE Ka-
YCCTBO MOBCPXHOCTH JIMTHS.

- Bpems paOoTsl: §...9 MuH.;

- BpeMsl 3aTBEpJICBaHHS B OIOKE:
11...12 muH.;

- BpeMsl poKajauBaHus: < 6 4.;

- TemIeparypa 3aJluBKU: He 00-
nee 1100 °C;

- MakcuMallbHas TeMIeparypa
o0xwura: 750 °C.
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IIpooonocenue mabauywor 2.12

1 2 3
dopmomacca obOmamaer OOIBIION | - BpeMs paboThl: 8...9 MUH.;
TEXHOJIOTUYECKOH THOKOCTBIO, T03- | - BPEMs 3aTBEPJCBAHHS B OIOKE:
Boysitolied  m3MeHATs mapamerpsl | 10...12 mun.;
muThs. [ToaX0oauT KO BCEM IOBENUP- | - BpeMsl MPOKATMBAHUS: < 6 4.;

Classik
HbIM cruiaBaM. Jlerko ypansieTcs | - TeMIeparypa 3aJuBKH: He 00-

nocae auTha. OTauBku uMeroT 1o- | gee 1100 °C;
BEpXHOCTH 00Jiee BBICOKOH YHCTO- | - 00BEMHBIN BBIX0J (hOPMOMACCHI
THI. u3 1 kr nopomika: 795 mi.

B mocnennee BpeMs Ui JUThS ¢ HaTypaldbHBIMU KaMHSIMU ObUTH pa3zpabo-
TaHbl ()OPMOBOUYHBIE MACChl, KOTOpPbIE MO3BOJIAIOT 3alIUTUTh IOBEIUPHBIC KaMHH
OT BO3JICUCTBHS TEMIIEPATypbl U OKUCIHUTENbHON armocdepsl. [Tpumepom Takux
cMmeceit sBisrotTes hopmomaccel Stonecast u Satin Cast 20 (ta6:a. 2.11). B cocras
ATUX CMECEH BXOJAT CIelHAJIbHbIE JOOaBKHU, NPEIOXpPaHAIONIME KaAMHHU OT BO3-
JEUCTBUS TEMIIEPATyPhl BO BPEMsI OTXKUTA.

XapaKkTEepUCTUKHN cMecu Stonecast:

- cooTHoIreHue popmomacca / Boza: 100/38;

- pabounit ki pu 22 °C: 8...9 MuH.;

- BpeMsI IEPBUYHOIO CXBATbIBAHUA: 10...12 muH.;
- TepMudeckoe pacmupenue npu 750 °C: 0,73 %j;

- paclIMpeHne yepe3 2 4. MOoCIIe CXBAThIBAaHUSA: 0,45 %;

- 00beMHBIN BBIXOJT (hOpMOMAcChl U3 1 KT MOpOIIKa: 795 M.

Xapaxkrepuctuku cMecH Satin Cast-20:

- cooTHOMIEHUE hopMomMacca / Boja: 100/40;

- coJIepKaHue KpUCTOOAIUTA: okoJio 45 %:;
- pabounit nuki npu 22 °C: 9...10 muH.;
- BpEMsI IEPBUYHOTO CXBATHIBAHUS: 11...12 MuH.;
- BpeMsl IPOKAJIMBAHUS: <45u;

- TeMIIepaTypa 3aJIUBKHU: <1093 °C;

- 3alUIIAET KAMHU B OTJIMBKE JI0 TeMIEpaTyphl: 510 °C.

- o0ecnieunBaeTcs BbICOKAs Fa30MPOHUIIAEMOCTh (POPMBI, a CIEI0BATENIBHO,
BBICOKasi CKOPOCTh BAKYYMHUPOBAHUS CMECH;

- BBICOKAsI MPOYHOCTH (hOPM MOCIE MPOKAIMBAHMUS;

- HaJIMYME CBEPXMEJKOIO 3€pHa 00ECIEUMBAET INIAJKYIO IJISHLEBYIO IO-
BEPXHOCTD MOJIOCTU (OPMBI.

@OpMOBOYHASI CMECHh — ITO CaMbI «CKOPOIOPTAILIUICS» MaTepuall, HC-
MOJIb3YEMBIi B TIPOIIECCE JIUThSI 110 BBHIIIIABISIEMbIM MojiesiM. OOBIYHO CPOK TOJI-
HOCTH TIOpPOITTKa (JOPMOMACCHI TIPH YCIOBUU MPABUILHOTO XPAaHEHUSI COCTABIISET
onuH roa. ['urmc, kak cBs3yromuii Matepuan GopMoMacc, SIBISIETCS OYeHb TUTPO-
CKOMMYHBIM U UHTEHCHUBHO TIOTJIONIAET BJIATy NIPH KOHTAKTE C BIAXXHOUM aTMoche-
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POIA, YTO MPUBOJUT K TMOTEPE €T0 CBA3YIONIeH criocooHocTH. [losTomy hopmomac-
Cy BCeT/ia Hy)KHO XpaHUTh B CyXUX YCJIOBUSX, JKEJIATEILHO B TEPMETHYHOM COCTO-
STHUH.

[lepen ucmonb30BaHMEM HOBOW MapTHH (HOPMOMACCHl PEKOMEHIYETCS BbI-
TIOJTHUTH BXOJHON KOHTPOJIb €€ Ka4eCcTBa, U3MEPUB BPEMSI IOCTHIKECHUS COCTOSHUS
«0e3 onecka» («gloss-off») [16]. Iyist 3TOro HEOOXOIUMO HAJUTH B IJIACTUKOBBIN
CTakaH BOMy W M00aBUTH B Hee (POpPMOMACCY B HEOOXOIUMBIX IO WHCTPYKITUU
MPOTIOPIIUAX U Jajiee BKIIOYHTH CEKYHIOMEp. B TeueHne peKoMeHIyeMoro Bpe-
MEHH HEOOXOIMMO pa3MelInBaTh CMECh CTEKISSHHOW NaJO4YKON (IIPUTOTOBUTH
IIUTUKEP), @ 3aTeM BBITIOJHATH HAOIOJEHUS 3a MOBEPXHOCTHIO INMIIUKEpa: B MO-
MEHT, KOT/Ia CMECh HaYHET CXBAThIBATHCSA, Oy/eT 3aMETHO M3MCHEHHE BHEITHETO
BUJIa TIOBEPXHOCTH CMECHU — OT SIpKOro Oyiecka 10 MaToBOCTU. Bpemsi cooTBeT-
CTBYIOILIEE ITOMY IEPEXOAy Ha3bIBACTCA TOUYKON cOCTOsIHHS «Oe3 Oneckay. Ilpu
Hanuuuu (OPMOMACCH XOpOIIIEro KauecTBa, mpu Temmeparype Boabl 20°C sta
TOYKa JI0JDKHA HACTYNUTh yepe3 7...10 muH.

2.6.3 Bvibop muna u pazmepos onok

Onoxu, npuMeHsieMbIe JJI U3TOTOBJICHUS (DOPM FOBETTUPHOTO JIUTHS, MPE]I-
CTaBJISIIOT CO0OU TpyObl M3 HEpKaBeIoIIeW cTanu pazHoro nuamerpa (ot 50 go
225 mm) u paszHoit BeIcOTHI (0T 100 10 300 MM) B 3aBUCHMOCTH OT pa3MepoB OJioka
BOCKOBBIX Mojenel. [IpuMep Takoi omoku ¢ rabapuTHBIMU pa3MepaMH B CBETY:
auameTpom 75 MM 1 BeicoToit 200 MM, ripeacTaBiieH Ha pucynke 2.20.
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Pucynox 2.20 - Onoka nenepgpopuposannas c gpranyem 915 x 220 mm

Omnoku JiIsl BAKYYMHOTO JIUThSI UMEIOT OoJiee CIokHYI0 (hopMmy (puc. 2.21).
Ha moBepxXHOCTH 3THX OMOK MMEETCS MHOXKECTBO OTBepCTUl (mepdoparius), Ona-
rojiapss KOTOPhIM MPOUCXOJIUT ObICTpoe BbIChIXaHue (opmomacchl. [lepdopupo-
BaHHbBIEC CTEHKH TaKMX OIOK Tak)Ke 00eCrneynBalOT BCECTOPOHHEE BaKyyMHOE BCa-
ChIBaHUE pacIuiaBa MPH JIUThEe U OBICTPOE OCTHIBAHME KPAEB OMOKH MOCIIE 3aIMBKU
pacruiasa.
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Pucynox 2.21 - Onoku nepghopuposanmvie 015 8aKyyMHO20 TUMbSL

Ilepen ucnonb30BaHUEM, OMOKH JIOKHBI OBITh TIIATEIBHO OYMIIECHBI OT
ctapoii opMoMacchl. BHyTpeHHHE TOBEPXHOCTH OTIOK OYHIIAIOT OT PKABUYMHBI C
MTOMOIIBIO JKEJIE3HBIX MIETOK.

2.6.4 Texnonozus npuzomoeieHus HopMoeoUHbIX cmeceil

[IpuroTtoBnenne kayecTBEHHOW (POPMOBOYHON MAaCChl OKa3bIBaeT pEIlaro-
11e€e BJIMSHUE Ha MOJIyYeHHE KaueCTBEHHBIX OTIMBOK.

JUis TpUrOTOBJIEHUS BOJHOW CYCNEH3MH (POpMOMAcChl PEKOMEHIYeTCs
MPUHUMATH COOTHOIICHHSI «TTOPOIIOK — Boga» 100/38 (my1st 0OBIYHOTO JTUTHS) WIIH
100/40 (myis TOHKOCTEHHBIX, (WIMTPAHHBIX W3ZCIUi). DTO O3HAYAET, YTO IS
npurotToBieHus cycneHsuu cienyetr 100 r mopomka ¢popMomaccsl cMemarh ¢ 38
i 40 M1 BOJIbI COOTBETCTBEHHO (Ta0:1. 2.13). Boay He0o0X01uMO HCIOJIb30BaTh
IUCTUJUTMPOBaHHYI0. TeMriepatypa CyCNEH3MH MpHU €€ MPUTOTOBICHUHU IOJHKHA
obITh OKO0J10 20 °C.

Tabauya 2.13 — PexomenOyemvle nponopyuu KOMHOHEHMO8 Ol (POPMO-
macc [4]

Pa3mep onoku [Tpomoprust 100/38 [Tpomoprust 100/40
(I x B), Mmm MOPOIIIOK, T BOJIA, MJI MOPOIIOK, T BOJIA, MJI

75x75 510 194 510 204
75x100 680 258 680 272
75x125 850 323 850 340
100x100 1020 388 1020 408
100x150 1590 604 1590 636
100x200 2050 779 2050 820
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[Tocne no3upoBaHKsi KOMIIOHEHTOB CMECH BOJIY BBUIMBAIOT B CHEIHAIBHYIO
PE3MHOBYIO Hally U Jjajiee B BOAY J0OaBIAIOT HEOOXO0IMMOE KOJIMYECTBO MOPOIIIKA
dbopmoMacchl. ITO PaBUIIO OYEPETHOCTH CMENIMBAHUS KOMIIOHEHTOB (popMOMac-
Chl HEOOXOAUMO CTPOTO coOMoAaTh. Jlajiee MOpoIIOK ¢ BOJOW HEOOX0AUMO TMepe-
MeliaTh BHadaje BPY4YHYIO, a 3aT€M C MOMOIIBI0 MHUKCEpA 1O MOJYYEHHS OJHO-
ponHo# cycrien3uu. OOmiee BpeMsi CMEIIUBaHUs JTOKHO COCTaBIISIThH 2...4 MUH.
[Tpu cMemmBaHuu MopoIika GopMoOMacchl ¢ BOJOH HEOOXOIUMO YUUTHIBATH Bpe-
MsI CXBaThIBaHUS CMECH (BpeMs OT MOMEHTa Hadajla CMEIIMBAaHUS MOPOIIKA C BO-
O 10 MOMEHTa Hayajla 3aTBEPJECBAHMSI) — CpPEIHEE BpPEMs CXBAThIBAHUS IS
oosbiMHCTBA (hopMomace coctapisieT 9...11 muH.

CrnemyeT 3HaTh, 4TO BO3JyX B BUJE My3bIPHKOB (Auamerpom ot 0,5 10 6 Mm)
HEN30eKHO TonagaeT B (POPMOBOUHYIO CMECH IIPU €€ 3ameninBanuu. [loqnumasicey
BBEPX IPH 3aJIUBKE OIOKH, BO3YIITHBIE My3bIPHKHU MPIIAITAIOT K BOCKOBBIM MO/IC-
JSIM B T€X MECTax, IJie€ UX BBIXOJ 3aTPyJAHEH (MOJHYTPEHUS HA MTOBEPXHOCTU MO-
Jiesield, MecTa COeIMHEHUS MUTaTeNlel ¢ MOJIEb0 U cToAkoM). Eciiu He n30aBUTh-
Cs OT BO3JlyXa B CMECH ITyTeM €€ COOTBETCTBYIOIIEH 00pabOTKH, TO aJacopOupo-
BaHHbIC Ha TMOBEPXHOCTH BOCKOBOK MY3BIPbKH BO3AyXa OyAyT CHOCOOCTBOBATH
00pa3oBaHMIO HAa OTIMBKaX Je(EKTOB B BUJIE IIAPOBBIX HATUIHIBOB.

C uenpro ynaneHus BO3yXa U3 CBEKEIPUTOTOBICHHON CyCIIEH3UH, €€ BME-
CT€ C €MKOCTBIO (PE3MHOBOM wYallleil) MOMEIIAOT IMOJ] BaKyyMHBIH KOJIMAaK, T.€.
IPOU3BOAT BaKyyMHYI0 00paboTKy. BakyymupoBaHue npoBOAST A0 OCTATOYHOTO
nasienus 1400 [1a B Teuenue 2...3 muH. [Ipn BakyyMUpOBaHUU CYCIIEH3UH, BO3-
IyX U3 KOJMaka ynaisieTcs 3a cyeT paspexeHus. Kornma paBineHue Bo3ayxa Hal
€MKOCTBIO 3HAYUTEIHHO MOHMU3UTCS, CYCIICH3UsSI HAUYHET KUIETh MPU KOMHATHOMN
TeMIlepaType, 4To OOECIEeYUT MPOTEKAHHWE Mpolecca JAera3aluu (pOpMOBOYHON
CMECH.

Jlanee, MOATOTOBIEHHYIO TaKUM 00pa3oM CYCHEH3UI0, HEOOXOJUMO aKKy-
paTHO 3aJIUTh B OMOKY C OJIOKOM BOCKOBBIX MOJiesiel. 3aJIUBKy CyCIleH3uel HeoO-
XOJIMMO MPOU3BOJUTH 1O OOKaM OIMOKH (4TOOBI HE MOJIOMATh BOCKOBKU M MUTATE-
JM) 0 TeX TOop, MOKa OHA HE MOJHUMETCS HEMHOTO BBIIIE BepXa MOJEITHLHOTO
oJ0Ka.

Onoxu, 3aauThie CyCIEH3MEH, MOMENIAIOT MO0/l BaKyyMHBIN KOJIMAK, YCTa-
HOBJICHHBI Ha BUOPAIMOHHOM CTOJIE, T.€. MPOU3BOJSAT BUOPOBAKYYMHYIO oOpa-
00TKy cycrien3ud. Bubpaiusi 1 0JHOBPEMEHHOE BaKyyMUPOBAaHHUE 00OECIIEYUBAIOT
CMEeCH MOJHOEe OOTEeKaHUE IMOBEPXHOCTH BOCKOBOrO OJOKa MOAENel, a Takxke
MPaKTUYECKU TOJHOE yAalieHHe My3bIphKOB Bo3ayXxa. Cxema croco0a BUOpOBaKy-
yMHOM 00paboTKK (POpMOBOYHOM CyCHE€H3UM MOKa3aHa Ha pUCYHKe 2.22, a cxema
YCTAHOBKH JJIsl BUOpOBaKyyMUpoBaHus — Ha pucyHke 2.23 [20].
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aay 3

9

Bakyymuposanue

Pucynoxk 2.22 — Cxema 6ubposaxyymHot 0opabomku onok
¢ hopmoBouHOIL cycneHsuell

1 N

1 — cmotixa, 2 — ouckosuvlii cmo Kamepvl ¢ UOPAMOpPoM,; 3 — CIMEKISHHbIU KOJI-
nax, 4 — eaxyymupyemvie Onoku, 5 — manomemp, 6 — pabouuii cmoin;
1 — 8aKyyMHbIl HACOC
Pucynox 2.23 — Cxema ycmanosxku 015 8ubOpoBaxyymMupo8anus.
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[Ipo10KUTENHEHOCTD Mpollecca BUOPOBAKYYMHON 00pabOTKU OMOK C CycC-
MEeH3UEN JOJDKHA COCTaBIATh OT 1 10 2 MuH. nipu pazpexenun 1400 [Ta. B teye-
HUE 3TOT0 BPEMEHU CYCIEH3Us CUJIBHO MOJAHUMAETCS, 3aTEM OCEIAaeT U HaYMHAET
Kkunetb. YToObl M30eKaTh BBHITEKAHMS CYCIIEH3MHM uYepe3 Kpas OIOKH, 11eJIec000-
pa3HO B XO0Ji€ BUOPOBAKYyMHOM 00Opa0OTKH yCTaHABJIMBATh HA OIOKY ChEMHbIE
BOPOTHUYKH BBICOTOM OT Kpasi Ommoku 2,5...3 cMm.

2.6.5 Buopoeaxyymuuvie cmecumenu

CpaBHUTENBHO 710 HETABHETO BPEMEHHU, B X0/ MPUTOTOBIECHUS (POPMOBOYU-
HBIX CyCHeH3uH, (hopMoMaccy A00aBIsUIM B BOAY M MEPEMEIINBAIN HA OTKPHITOM
BO3/yXe, B pe3yJbTaTe YEro CMECh JOMOJHUTEIHHO HACHIIIANACh ITy3bIPbKaMU
BO3/yXa, yJaJeHHe KOTOPBIX OCYIIECTBIISJIOCH JIMIIL B MPOLECCE MOCIETyIOIen
BUOPOBaKyyMHOU 00paOOTKH B TEUCHHE HEMPOAOHKUTEIHHOTO BPEMEHH.

[TonHOE ynaneHue razoB B IPOLECCE NEPEMELINBAHUS KOMIIOHEHTOB (op-
MOMAacCChl BO3MOKHO TOJBKO MPU UCIOJIb30BAaHUU YCTAHOBOK, 00ECIEYMBAIOIINX
nerazaiuio U3 (pOpMOBOUYHON CYCHEH3UM MPU €€ MEePEMEIIMBAHUM, a ONEPAINU
nepeMeNIMBaHus U 3aJJUBKU B OMOKU MPU 3TOM BBITIOJIHSIOTCS 10/ BakyymoM. Ta-
KM 000pYJIOBaHUEM SIBJISIOTCS BUOPOBAKyYMHBIE YCTAHOBKH, IITUPOKO MPEICTAB-
JICHHBIC B HacTosIiee BpeMs urainbsiackon pupmoit CIMO, cepun St. Louis. Tex-
HUYECKHE XapaKTEPUCTUKU OCHOBHBIX MOJENied BHOPOBAKyYMHBIX CMECHTENEH
St. Louis npeacrasiensl B Tabnuie 2.14.

Cwmecutenu St. Louis umerot cienyronye GyHKIHOHATBHBIE BO3MOKHOCTH:

- 00ecreynBaloT MOTHYIO Jiera3anuio GOpMOBOYHON MACChI U BOJIBI;

- o0ecrniedyeHa BO3MOXHOCTh PEryJIHpPOBAaHUS CKOPOCTH BpAIICHUS JIOMACTEH
MUKCEpa B 3aBUCUMOCTHU OT TUTIA (POPMOMACCHI;

- obecrieueHa BO3MOKHOCTh PETYJIMPOBAaHUS BPEMEHU TEpEeMEIIUBaHUS
KOMITOHEHTOB CMECH, BO3MOXXHOCTh COXPAaHCHHUS JAHHBIX B MaMSTH YCTaHOBKHU
(kpome monenu St. Louis 92);

- TOYHOE, OBICTPOE W YIO0OHOE O3MPOBAHHE BOJBI C IOMOIIBI0 MEPHOM
KOJIOBI B PEKOMEH/IyeMOM COOTHOIIICHHH Bojia / popmoBouHast Macca - 40/100;

- o0ecrieyeHa BO3MOXHOCTh PETYJIUPOBAHUS HWHTCHCHBHOCTH BUOpAIu B
BAKYYMHOM KaMmepe ISl OTOK;

- MPO3PAYHOCTh KOPITyCca CMECEIPUTOTOBUTEIHLHON KaMephl TTO3BOJISET KOH-
TPOJMPOBATH MPOIIECC CMEITHUBAHMS (JOPMOMACCHI,

- CTOJI JiJIsl OTIOK MOYKET BpAIlaThCsl B 000MX HAMPaBICHUSIX JIJIsi 00JIeTYCHUS
3QJIMBKU OTIOK M MIX U3BJICUCHHS,

- peanu30BaHa BO3MOXKHOCTH JIETKOW U OBICTPOIl MPOMBIBKM ChEMHOW CMe-
CENPUTOTOBUTEILHOU KaMEPhI;

TexHUKO-IKOHOMHYECKHE TIPEUMYIIecTBa cMecuTen St. LOouis:

- Omarojapsi aBTOMaTU3aIMi HEKOTOPHIX oreparuil mpu (OpMOBKE IKOHO-
MUTCSI BpEMS U TTOBBIIIAETCS POU3BOIUTEIHHOCTD TPY/la ONEpaTopa;

- 32 CUeT MOJIHOM Jerazanuu (OopMOMACCHI U KaUeCTBEHHOTO MEepEeMeITnBa-
HUS 00ECTIeYMBACTCS BHICOKOE KAYECTBO MOBEPXHOCTH OTJIMBOK, YTO YMEHBIIIAET
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MOTEPH AParMeTAIJIOB U CHIDKAET pabodee BpeMs Ha 3Tane (GUHHUIITHON 00paboTKH
15631 (0505 8

- CHIXKEHHuE pacxoja (opmomaccel Ojarogaps TOYHOMY JIO3UPOBAHUIO
KOMIIOHEHTOB,;

- KOMIIAKTHOCTb Ta0apuUTOB YCTAaHOBOK OOECHEYMBAET PALMOHAIBHOE HC-
[0JIb30BaHUE UMEIOIIMXCS IPOU3BOACTBEHHBIX IIOMIAACH;

- oOecrieunBaeTCs 3HAUUTEIBHOE CHIDKEHNE Ce0ECTOMMOCTH U3CTUH.

OOt UK U3TOTOBJICHUS TUTEHHON (POPMBI B BUOPOBAKYYMHBIX CMECH-
tessax St.Louis cocrasisier B cpeaneM 10 muH. (puc. 2.24):

- ¢ 1-i Mo 5-10 MUHYTHI - CMEIIMBaHKUE MOPOIIKA U BOJABI U MEPBUYHOE Ba-
KyyMHpOBaHHE (OPMOMACCHI;

- ¢ 6-if o §8-10 MUHYTHI - 3aNIOJTHEHHE (POPMOMACCOI OMOK C MOJEIbHBIMU
0JI0KaMU ¥ TIOBTOPHOE BaKyyMHUPOBAHHE OMOK C OAHOBPEMEHHOW BHOPAIIMOHHOMN
00pabOTKOM;

- 9-s1 MUHYyTa — CXBaTbIBaHUE (POPMOMACCHI;

- 10-1 MUHYyTa — NCUE3HOBEHUE IJISHIIA C TIOBEPXHOCTU (POPMOMACCHI B OIO-
K€, T.€. Ha4aJI0 BBICBIXaHUS (JOPMOMACCHI,

- HaunHas ¢ 10-i MUHYTBI, ONIOKU M3BJIEKAIOT U3 BaKYyMHON KaMepbl ycTa-
HOBKH M OCTaBJISIIOT B IOKOE Ha OTKPBITOM BO3/1yXe Ha 1 yac.

1 2 3 4 5 6 7 8 10 11

T

LloBaewts nopowox 8 8oy Bpens RS

3an0AHHTL ONOXM HOBEHME
I HA43Th BaKyyMMpOSaHNe TARHYA

Pucynoxk 2.24 - Bpemennot yukn noydenus iumetuHou hopmol ¢ NOMOWbI0 8UD-
posakyymuo2o cmecumes St. LOUIS

[TopsiIoK BBIMIOJIHEHUS! TEXHOJOTUYECKUX ONepanuil 1jisl U3rOTOBJICHUS JIU-
TEHHBIX (POPM C MOMOIIBIO BUOPOBaAKyyMHOT0 cMecuTens St. LOuis:

1) 610k MoJeneit ¢ pe3MHOBBIM OCHOBAaHUEM IMMOMECTUTH B NephOpUpOBaH-
HYIO OIIOKY;

2) Ha ONOKY HAJEeTh PE3UHOBBIA PyKaB (C LIEJIbI0 UCKIIOUEHUS MPOTEKAHUS
(GbopMOBOUYHOM CycTieH3UHN uYepe3 nepdopamuio B OMOKEe Ha HAYaJbHBIX CTAIUSAX
nporecca);

3) B3BECUTh HEOOXOJUMOE KOJUYECTBO (DOPMOBOUHON MacChl U OTMEPHUTh
HEO00XOINMOE KOJIMYECTBO BOJIBI;

4) 3a7MTh BOIY B JI03aTOP CMECUTEJIS U BKJIFOUUTH ITEPEMEIIHNBAHNUC;

5) nocrenenHo n06aBisAs (HOPMOBOYHYIO MACCy B CMECUTEIIb IPUTOTOBHUTH
CMETaHOOOPa3HyI0 CYCIIEH3HUIO;

6) HaKPBITh 103aTOP CMECUTEIS] TEPMETHYHOMN KPBIIIKOW U BBIMOJIHUTD Iep-
BUYHOE BaKyyMHpPOBaHUE (POPMOBOYHOM MACCHI B TEUCHHUE 2 MUH.;
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7) OTKPBITH KPaHBI MOJaYH CMECH M 3allOJHUTH OMOKH CMECHIO W BBITIOJ-
HUTh [TIOBTOPHOE BaKyyMHUPOBAHHE OIOK C OJJHOBPEMEHHON BHOpaluel B TEUEHHE
3 MHH.;

8) BBIAEPKATh ONOKY B BAKYYMHOM Kamepe eiie | MUH.;

9) u3BneYb ONOKU U3 BaKYyMHON KaMepbl U OCTaBUTh UX B IIOKOE HA OTKPHI-
TOM BO31yXe Ha | vac;

10) u3BiIEeYB U3 ONIOK PE3UHOBOE OCHOBAHKE U CHSTHh PE3MHOBBIC PYKaBa;

11) BBITOTHUTH MOJIPE3KY TUTHUKOBOW YAl

12) 3achopMoOBaHHBIE OTIOKU 3arpy3UTh B My(eIbHYIO e4b, B KOTOPOH Oy-

YT BBINOJHEHBI ONEpPalliy BBITAIUIMBAHUS MOJEIBHOTO COCTaBa U MpPOKaIuBa-
Hue GopMm.

BubpoBakyymubsie cmecurenu St. Louis 2000-ii cepun (tadu. 2.14) xapak-
TEPU3YIOTCS TOBBIIIEHHOW MPOU3BOAUTENFHOCTBIO U PSAOM aBTOMATUYECKUX
GyHKITUH:

- aBTOMATHYECKasl [T0CJIEJ0BATEILHOCTD BCEX BBIMOJIHAEMBIX ONEpalui;

- BBIYMCJICHUE U HANOJHEHHE HEOOXOIMMOTO KOJMYECTBAa BOABI JJIS CMe-
IMBAa€MOI0 KOJIMYECTBA MOPOUIKa (opMOMAacChl B COOTBETCTBUM ¢ HEOOXOIMMOM
KOHIICHTpaIKeH, BEIOpaHHO# oniepaTopoM (0T 36 10 40 %).

- aBTOMATUYECKOE CMEIIMBAaHUE, BKIIIOYAIOLIEE BOCEMb (ha3, C YEThIPbMS
Pa3TMYHBIMU U OOpPATHMBIMU CKOPOCTSIMH [IJISI TOCTHOKEHHUSI (POPMOBOYHOM Cyc-
MICH3UU BBICOKOH CTETIEHU OJTHOPOJIHOCTH;

- ABTOMAaTHYECKUN M HEMPEPHIBHBIA KOHTPOJIb HHTEHCUBHOCTH BaKyyMHPO-
BaHUs JJIs OJIICPKAHUS TpeOyeMbIX OTpaHHYEHUH,

- aBTOMAaTHYECKOE MBIThE Yalllh MUKCEpa I YCKOPEHUS MPOIlecca YHCTKH
¥ HOBOTO IIMKJIa 3aTPY3KH.

EnunHcTBeHHas (yHKLMS, KOTOpasi OCTAETCS PYYHOM, 3TO 3aMOJHEHHE LIH-
JUHIpa AJi1 BOABL. AmmapaT cocOOEH aBTOMAaTHYECKH KaXAbl pa3 OnpeleisTh
dbakTHUecKn He0OX0AUMOE KOJIMYECTBO BOJIbI, 00pabaThiBasi CUTHAI, TTIOTYYEHHBIN
BO BpeMs B3BEIIMBAHMsI TOPOIIKA HA SIEKTPOHHBIX BECax.
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Tabnuya 2.14 — Texuuueckue xapakmepucmuxu 6UOPOBAKYYMHbIX CMecume-

neu St. Louis, CIMO (Umanus) [21]

Monenb
CMECHUTEIIS

Buemnanit Bujx cmecurens

TexHnueckue XxapakTepUCTUKH

Bubpo-
BAKYYMHBII
CMECUTEIIb

St. Louis 92/4

BubpoBakyyMHBIIl CMECUTEb:

- HarnpspkeHue avekTponuTanus: 220 B;
- motpediisiemMas MOIHOCTE: 1,2 kBT;

- MaKCHUMaJbHBI pa3Mep ONOKH C Oari-
MakoM: ¥170x220 Mm;

- 3arpy3ka: | omnoka;

- eMKOCTb (hopMoMacchl: 4 Kr;

- muameTtp Bubpoctomna: 180 mm;

- rabaputsl: 280x350x1000 MmMm;

- Macca YCTaHOBKH: 23 KT.

JIBurarens NpruBOja BEHUUKA:

- MomgHocTh: 50 BT;

- ckopocTs BpanieHus: 3000 06/MuH.

@OyHKIMOHATBHOCTB!

- OAXOUT BaKyyMHBIN Hacoc: 6 M?/gac;

- perynupyemasi CKOpOCTb CMEIIIUBAHHUS;

- 3aJMBKa (JOpMOMACCHl B IOJTHOM BaKyy-
Mme;

- perynupyemMasi CKOpoCcTh BUOPHPOBAHUS;
- IoJjaya BOJIbI IO/ BaKyyMOM;

- HAJINYME BCTPOCHHOIO TaiiMepa.

Bub6po-
BAKYYMHBIN
CMECUTEND

St. Louis 82/5

BubpoBakyyMHBII1 cMecUTEITb:

- HampspkeHue annekTponutanus: 220 B;

- moTpebsiemMast MOIHOCTE: 2,2 KBT;

- MakCHMMaJbHas BBICOTA OMOKU ¢ OamimMa-
KoM: 220 MMm;

- 3arpy3Ka: 3 OMoKu;

- @MKOCTh (hOpMOMACCHI: 5 KT;

- nuameTtp BubOpocromna: 290 mwm;

- rabaputsl: : 420x420x1100 mm;

- Macca yCTaHOBKH: 46 KT.

JlBuraTenb mpuBOJIa BEHYHKA:

- MomIHocTh: 270 BT;

- ckopocTh BparnieHus: 2800 06/MuH.
OYHKIIMOHATBHOCTD:

- MOJIXOIUT BaKyyMHBIN Hacoc: 18 m*/gac;
- peryiaupyemasi CKOpOCTb CMEILIMBAHUS;

- 3aJIMBKa (popMoMacchl B MOJIHOM Bakyy-
M€;

- peryaupyemasi CKOpOCTbh BHOPHPOBAHUS;
- IojJlaya BOJIbI TI0J1 BAKYYMOM;

- HaJIMYMe BCTPOECHHOTO TalMepa;

- peBepc ABUTATEIS.

IIpoodonxcenue mabauywor 2.14
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Monpens

Buemnanii Bua cMecurtens

Texuudeckue XapaKTCPUCTHKU

CMECHUTEs
BubpoBakyyMHBIIl CMECUTEb:
- HalpsbKeHue iekTponutanus: 220 B;
- moTpebsieMast MOIHOCTh: 2,2 KBT;
- MakKcHMaJslbHasi BbICOTa OIOKHM C Oarl-
Bubpo- MakoM: 200 mMM;
BAaKYyMHBII - 3arpyskKa: 5 OIoOK;
CMECHUTEIh - eMKoCTh hopmomaccel: 10 kr;
St. Louis - nuametp BuOpoctona: 330 mMm;
cepuu 2000 - rabapuTtsl: 620x650x1650 mm;
- Macca ycTaHoBKuU: 195 kr.
DYHKIIMOHAJIBHOCTD:
- NOAXOOUT  BaKyyMHBIH  Hacoc:
50 m*/gac.
BubpoBakyyMHbII cMECUTEIb:
- HanpspkeHue drekrponutanus: 220 B;
- moTpebsieMas MOIIHOCTh: 2,2 KBT;
- MaKcHMallbHasi BBICOTa OIOKH C Oarl-
Bubpo- Makom: 200 mMM;
BAaKyyMHBII - 3arpys3ka: 6 omok;
CMECHUTEIh - eMKOCTh (hopMoMacchl: 14 xr;
St. Louis ce- - nuaMeTp Bubpocroina: 350 mm;
puu 2000 XL - rabaputbl: 620x650x1650 mm;

- Mmacca yctaHoBkH: 200 kr.
DyYHKIIMOHATIBHOCTD:

- TOAXOAUT  BaKyyMHBIH  Hacoc:
50 m3/gac.
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2.7 BeITaluiuBaHUE BOCKA M OTKUT JIMTEHHBIX (hopM

ITocne BbIACPKKK 3aOpMOBAHHBIX JUTEHHBIX GopM (He MeHee | daca)
UX YCTaHABIIMBAIOT B CIIEIMAIbHBIE CYIIMIIbHBIC ITIKA(bI, TPeIHa3HAUCHHBIC TS
yIaJIEHUs BOCKA.

Jlns BBITJIABKM BOCKa (popMa yCTaHABIMBAETCS B CYIIWIbHBIN IIKag B
MOJIOKEHUHU — JIMTHUKOBOM BOPOHKOW BHHU3. BBIUIaBIECHHE BOCKA MPOU3BOMASAT
npu temneparypax 100...150 °C. [lo mepe pacraBieHusi, BOCK BBITEKAET W3
JUTEHHON (OPMBI U KOHIICHTPUPYETCS B HIDKHEH 4YacTu Ikada Ha MOJJOHE.
Jlanee mo cucTeMe CreluaibHbIX NaTpyOKOB BOCK COOMpAETCs B €MKOCTU IS
(GunbTpali ¥ MOBTOPHOTO HMCIHONB30BaHUsA. Bce mikadwl, nmpegHazHaueHHbIE
U yJIajdeHusl BOCKa, CHa0XKaroT CUCTEMOM TepMoperynupoBanus. Heobxomu-
MO€ BpeMs I YAAJIEHUS BOCKA — OT OAHOTO J0 HECKOJIIBKUX YacOB.

Hapymienne pexxrma BBITAIZIMBaHUS BOCKA PE3KO CHHUYKAET €r0 PEOJIOTH-
YEeCKUE CBOICTBA, UTO UMEET OOJIBIIYIO BaXKHOCTh IPU OBTOPHOM HCIIOJIb30Ba-
HuM BocKa. C LEIbI0 COXPAHEHUsI PEOJIOTHYECKUX CBOMCTB MOJEIJIBHBIX BOCKOB
CYIIUJIbHBIC MIKa(hbl BAKYYMHUPYIOT.

B npouecce BoTammBanusg Bocka A0 50% ero mMaccel OCTaeTcsi B MO-
JENbHOW MOJIOCTH U B MOPAxX CTEHOK JIMTEHHBIX (POPM-MOHOJIMUTOB. Mcnonb30-
BaHME Mapa [y 0oJiee MOJTHOTO yJajJeHusl BOcKa (IapoBble BOCKOTOIKH) MPHU-
BOJIWT K YXYJIICHHIO CBOMCTB MOJEJIBHOTO BOCKA H3-3a OMBUICHHS, a TAKXKE
CHWKEHUIO MPOYHOCTU TUIICOBOM (POPMBI U €€ razonpoHunaemoctu [16]. Bol-
TONKY IapOM HE CJEeAyeT MPUMEHATh MPU JUThE C KaMHSAMH, MOCKOJBKY (op-
MOMACChI, UCTIOJIb3yEMBbIE UIsl ATUX IIeJIel, COAepKaT 3allUTHYIO0 T00aBKY IS
KaMHel — OOpHYIO KUCTIOTY, KOTOpas MoJ ACHCTBUEM Iapa pacTBOPSAETCS U ya-
JSIeTCSL M, CIIEOBATEIbHO, HE MOXKET OOJIbLIE BBHIMOJHATH CBOKO 3aLIUTHYIO
GyHKIIHIO.

Ilocne mpenBapUTENBHOTO BBITAIIMBAHUS BOCKA IPOM3BOJAT BBICOKO-
TEeMIIEpaTypPHBIN OTXKUT JUTEHHBIX (popM. HazHauenue otxkura gopm nepen 3a-
JINBKOW paCIJIaBOM:

- OKOHYATeJIbHOE YJaJeHHE OPraHM4eCKHX COCTaBISAIOUMX B (opme
(0cTaTKOB MOJIEIBHOTO BOCKA);

- oOecrieueHHne OMpeesIeHHON MPOYHOCTU JUTEHHON PopMbl, HEOOXOAU-
MOM JJIsl IPUHYAUTEIBHOM €€ 3aJIMBKHU PacIlylaBOM, HAIlpUMEpP, BAKYYMHBIM Bca-
ChIBAHUEM WJIM LIEHTPOOEKHBIM CIIOCOO0M;

- HarpeBa JUTEHHOU (OPMBI 10 TEMIIEpaTypbl JOCTATOYHOW AJiA 3aroJi-
HeHus ee pabouel moyocTu (7151 oOecreyeHusl BBICOKOM KUIKOTEKYYECTH pac-
Tj1aBa).

B nukiie omkura Gpopm uMmeroTes ABe KpuTHueckue Touku. [lepBast Touka
HaxonutTcs B uHTepBajne Temneparyp 100...120°C, korma ucnapsitorcs abcopou-
pOBaHHasl BOJA M YacThb KPHUCTAJUIOTUAPATHOM BOJBI TMICA. DTO MEMNJICHHBIN
MpoIIecc, COMPOBOXKAatomuiicsa ycaakoi Gopmel. [loatomy Temneparypy criemny-
€T TOBBIIIATh MEJJICHHO, YTOOBI HCKIIOUNTHh 00Opa3oBaHUE HaIPsHKCHHN B (op-
MoMacce, KOTOpble MOTYT MPUBECTU K MOSIBICHUIO TPEUIMH B (popme c mocie-
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IYIOIIMM MMPOHUKHOBEHHUEM B HUX paciuiaBa. Bropas kpuThueckas TOYKa HaXo-
nutes npu temmneparypax 220...270 °C, korja a-KpucTodoauT mpeodpazyercs B
B-kpucTOOANIUT, YTO COMPOBOXKIAETCA yBelndeHueM oObema ¢opmbl. B aToM
cilydyae TeMIlepaTypy CleayeT MOAIepKUBATh MOCTOSIHHOM B TE€YEHUE JOCTATOY-
HOTO BpPEMEHH, YTOObI OOECIEUYUTh PABHOMEPHOCTH 3TOTO MPEBPAIICHUS BO
BCeM 00BeMe (hOPMBI.

B HacTosiee BpeMsl UCHOJIb3YIOTCSl MMPOKAJIOYHbIE MIE€YH, B KOTOPBIX MO-
CJIEIOBATEIBbHO PEATM3YIOTCS IPOLECCHl BHITAINIMBAHNS BOCKA U BBICOKOTEMIIE-
patypHoro oTkura ¢opM. [Ipy BeITalTMBaHUMA BOCKA B TAKOHM MEYH PEKOMEHTY-
€TCsl IOMEIATh B HEE ONOKHU C MpeaBapuTenbHbIM pazorpeBom 10 150 °C. Ilpu
temnepatype ot 90...100 °C Oosbliiiasg 4acTh BOCKA PaCIJIaBUTCS U BBHITCUET 4e-
pe3 TUTHUKOBYIO BOPOHKY Ha MojaioH neuu. [lap, oOpa3yrommuiics B pe3ynbraTe
HarpeBa BIaXHON (hOpMOMAacChl, CIOCOOCTBYET YJAJICHUIO BOCKA U3 MOJIEIBHBIX
noJsiocteit hopmbl. OcTaBIasica 4acTh BOCKA MPHU MOCIEAYIONEM HarpeBaHUU 10
550 °C cropaer ¢ obpazoBaHueM CakucToro yriepoja. [lpu ganbHeimem mo-
BbIIIeHNH Temneparypsl 10 750 °C caxka OKHCIIAETCS KUCIOPOJOM BO3JyXa C
obOpazoBanuem raza CO, u, Takum 00pa3oM, TOJHOCTHIO YJAISETCs U3 TOJIOCTH
bopMBl.

[Ipu BbITAIJIMBAaHWK BOCKAa U OTXKUTE OMOK HEOOXOAMMO TOJB30BAThCS
CJICTYFOIIMMH TTpaBmiIaMu [4]:

1. Henb3st 1oAT0 XpaHUuTh 3aiiUThie (hOPMOMACCOM OMOKHU B XOJIOJAHOM Tie-
yn. Ecnu ecTb HEOOXOAMMOCTD MPOJOKUTEIBHOTO XpaHEHUsT 3a)OPMOBAHHBIX
ONOK, TO UX CJIEAyeT 3aBOpayuMBaTh B MOKPYIO TKaHb. Eciu ¢opmomacca BbI-
COXHET, TO MPH BHITAIJIMBAHUM BOCKA M3 OMOKHU OH OYJIET BIUTHIBATHCS B €€ T10-
pbl. Ecu opma Oyner He mepecylieHHOM, TO map, oOpa3yromuiics B Gpopmo-
Macce u3 Bojibl ipu ee HarpeBanuu 70 100 °C u Bbllie, OyeT cnocoOCTBOBATh
yJlaJI€HUIO BOCKA CO CTEHOK MOJIOCTH (POPMBI.

2. Tlpu BwIIIaBIEHUH BOCKa W3 (OPMBI OMOKY HEOOXOAMMO MEIJICHHO
nporpeBatb A0 200 °C. B mpoTUBHOM ciyyae, €Cld MpPOTrpEeBaHUE IMPOBECTH
OBICTPO, TO TIap, 0Opa3yrIIUHCS B MOJCIBHBIX MOJIOCTIX, OYACT PacCIIUPATHCS
ObIcTpee, YeM BBIXOJUTH Yepe3 JIMTHUKOBYIO BOPOHKY, YTO MOXKET MPUBECTH K
nedopMalvii OTACIBHBIX TOHKHX YacTel MojaocTu (OPMBI U, CIEIOBATEILHO, K
nedexTaMm Ha OTJIUBKaX.

3. Pabouee mpoCTpaHCTBO Me€YH, B KOTOPOU MPOU3BOAUTCA OTKHUT OIOK,
JOJKHO BEHTHJIMPOBAThCA. BeHTUIsAMA HeoOXoarMa, MOCKOJIbKY 4acTh BOCKA,
KOTOpas MpoIuTagach U ocraigack B (popMomMacce, MpeBpallaeTcsl Mpy OTKUTE B
caxy, a 3areM B raz CO,, KOTOpbIil ynansercs 4yepe3 JUTHUKOBYIO BOPOHKY B
pabouee MpOCTPAHCTBO MEUH.

4. Henb3st HarpeBaTh onoky Baie 800 °C. ITpu narpese Boimie 800 °C B
(dopMe MPOUCXOIUT pa3pylIEHUE TUIICOBOM CBSI3KHU C BBIJECIEHUEM razoo0pas-
HbIX coeauHeHuit cepbl SO, u SO3. Ecnu 3aimBKy mpoBecTH MPU TeMIEpaType
800 °C wu BpIIIe, TO U3MEHSATCS I[BETAa OTIMBOK. Kpome Toro, MeTal, 3auThlil B
neperperyto ¢popmy, OyAeT MeUIeHHEH OCThIBAaTh, YTO MOYKET MPUBECTHU K MOPHU-
CTOCTH U YXYAIIEHUIO YUCTOTHI IOBEPXHOCTU OTJIMBOK.
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B coBpemeHHOI 10BENIUPHOI OTpaciu AJig OTKUTA POPM IIMPOKO MPUMeE-
HSIFOTCS TPOKAJIOYHBIE AJIEKTPUUECKOM MeUH, KOTOpPhIE YAOOHBI B 3KCIUTyaTalluu
U UMEIOT BO3MOYKHOCTH PETYJIMPOBKH BPEMEHHM OTKHUIa U Temneparypsl. [Ipu-
MEpPOM TaKHX Ieyel SBJISAI0TCS HarpeBaTenbHble ycTaHOBKU (pupmbsl MAULE,
Wramus (puc. 2.25) [22].

B 0

T_r-:—f‘n ]
B

=

JLJ LJ L

1 — cvemHbvle OoKOBbIE MENnNOU3OAUPYIOWUE KDBIUUKU,
2 — nanenv ynpaenenus, A, B, C, D — cabapummnuvie pazmepoi
Pucynox 2.25 — Cxema obwezo euda neuu MAULE Ons npokanku onok

[Teun ¢pupmbr MAULE umerot crenyronimue KOHCTPYKTUBHBIE OCOOEHHO-
CTU U (PYHKIIMOHATIBHBIE BOBMOXKHOCTH:

- MeYb CKOHCTPYMPOBAHA TaKUM 00pa3oM, 4TO OOKOBBIE H3OJHUPYIOIIUE
KPBIIIKKA ¥ KOHTPOJIbHAS MMaHEIb MOTYT OBITh JIETKO JEMOHTHPOBaHbI (CMOHTH-
POBaHbI), 00eCIIeYnBast MPOXOXKICHHUE MU JJIs1 YCTAHOBKU B Y3KUE MPOXO/IBI;

- TEPMOM3OJISIIIHS 00eCTIeYBAET HU3KYIO TEPMUUYECKYIO HHEPTHOCTh, MHU-
HUMAaJIbHBIE IOTEPHU TEILIA;

- HCIIONIB3YIOTCA 3HeprocOeperaronue TpyOuaTble HarpeBaTeNbHbBIE dJie-
MEHTHI C KPYroBoi 3 (PeKTUBHOCTHIO;

- OcHalleHa HeaehOpMHUPYEMBIM CTOJOM JUIsl ONOK C YCUJIEHHOM KOH-
CTPYKIIMEH, MO3BOJIAIONIEH 00ECIeYNTh MAKCUMAIIbHYIO 3arpy3Ky OIOKaMHu;

- OCHAIlleHa CTaJbHBIM pe3epByapoM [jisi cOopa BOCKa, pa3MEIlEHHbIM
O] CTOJIOM, ¢ 000rpeBaeMbIM TPYOOIPOBOIOM JJIsl COOpa BOCKa;

- OCHAIllEHa aBTOMAaTUYE€CKOM 3aCJIOHKOM, YCTAHOBJICHHOM HA BBITSXKHOM
TpyO€, OTKphIBAEMOW B Hauaje OTXKHUra M 3aKpblBaeMON Mpu HaOOpEe MAaKCH-
MaJbHOM TeMIIepaTyphl, YTO MO3BOJISIET BO BpeMsl EpBOM (ha3bl BHITYCKATh BCE
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IbIMBI U 00ecrieurBaTh BO BpeMsi BTOPOH (ha3bl OTHOPOJHOCTh TEMIIEPATYphl U
HKOHOMHIO 3JIEKTPOIHEPIUH;

- HaJIM4ue mnporpammaropa padbodero Hukia 00ecreunBaeT BO3MOKHOCTb
3aJJaHUS] HECKOJIBKUX MPOTPaMM PEXUMOB MTPOKAJIKH;

- MaJIblil pa3Mep paboueil 1BepHu 00ecreunBaeT, C OJJHOW CTOPOHBI, JOCTa-
TOYHO IPOCTOE pa3MELIEHUE U U3BJIEUYEHHUE OIOK, a, C IPYrOi CTOPOHBI, 3aLIUTY
orepaTopa OT AeUCTBUS CUIIBHOTO UCTOYHHKA TeILIa;

- obecreynBaeTCsl MaKCUMallbHas OTHOPOAHOCTh MPOKAJIKHU OTIOK;

- obecreunBaeTcst ObICTpOE oxJaxaeHue padodeit kamepsl (¢ 750 °C mo
100 °C 3a 2 yaca), MO3BOJISIOIIEE MOCJIE MPUMEPHO JABYX YaCOB MOCIE MPOKAIKU
OCYIIIECTBUTH HOBYIO 3arpy3Ky IeUHu.

[Teun MAULE npou3BoIATCS B ABYX KOHCTPYKTUBHBIX HUCIIOJHECHUSIX:

1) cepus RBF ¢ kxpyribim Bpamarommmcst pabouum croioMm (puc. 2.26,
tabu. 2.15);

2) cepus FCC ¢ mnpsmoyroipHbIM pabouuM cTojioMm (puc. 2.27,
tabi. 2.16).

Pucynox 2.26 — Oowuii 6uo neuu MAULE cepuu RBF
(C Kpyaabim 8paaromumMcs pabodum cmoiom)

Taonuya 2.15 — Texnuuweckue xapaxmepucmuxu neuett MAULE cepuu
RBF

EMKOCTB OIOK Bueninue rabapuThbl, MM I .

. . = é 5 <

Mogens g § s & = S g S m g
fS|2E(32/E5| A B |c|D 2% ¢

Z = = N B S >
RBF 360 WDE 8 100 | 300 | 360 | 650 - 1650 | 900 5 250
RBF 430 WDEP 12 100 | 300 | 430 | 6600 | 820 | 1700 | 990 7 320
RBF 550 WDEP 20 100 | 300 | 550 | 850 | 1240 | 1750 | 1330 | 10 560
RBF 650 WDEP 30 100 | 300 | 650 | 990 | 1360 | 1840 | 1480 | 12 730
RBF 750 WDEP 38 100 | 300 | 750 | 1050 | 1440 | 1840 | 1540 | 15 755
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Pucynox 2.27 — Oowuii 6uo neuu MAULE cepuu FCC
(¢ npsmoyeonbHbiM pabouum cmonom)

Tabnuya 2.16 — Texnuueckue xapaxmepucmuku neveu MAULE cepuu
FCC

EMkocTh ook Buernue Fa6apI/ITI>I, MM s
: Z 2 5 | =
M g = Sﬁ a < g E 8“
oA TR El g2 58| g5 A | B | c | D |E%| 8
5538/ 2% g¢ :
= § 2 ~ o S =
FCC8WD | 8 | 100 | 300 | 250x410 | - | 650 | 1760 | 1200 | 4 | 230
FCC20WD | 20 | 100 | 300 | 440x510 | 780 | 1100 | 760 | 1330 | 6 | 320
FCC30WD | 30 | 100 | 300 | 550x620 | 850 | 1240 | 1760 | 1360 | 9 | 500
FCC40WD | 42 | 100 | 300 | 670x730 | 990 | 1370 | 1850 | 1360 | 15 | 650
FCC50 WD | 49 | 100 | 300 | 740x760 | 1050 | 1450 | 1850 | 1520 | 18 | 690

Bapuantel pazmenienusi onok Ha padounx cronax nedeit MAULE pas-
JIMYHBIX MapOK U CEpHil peIcTaBiieHbl B Tabaumax 2.17 u 2.18 [22].
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Tabnuya 2.17 — Bapuanmul pazmeweHus 0noK Ha pabodux cmonax neyetl
MAULE cepuu FCC

FCC8WD |FCC20WD |FCC30WD |FCC40WD |FCC50WD

pa3menienue onok Y¥100x300 ¢ pianuamu

Tabnuya 2.18 — Bapuanmul pazmewerust ONOK Ha pabodux cmouaax nedeu
MAULE cepuu RBF

RBF RBF RBF RBF RBF
360 WDE 430 WDEP 550 WDEP 650 WDEP 750 WDEP

pasmemienue onok ¥100x300 6e3 ¢uanies

s omxura GpopM B IpOrpaMMHUpPYyEMBbIX Medax ¢ OONbIIMMH OObeMaMu
pabouux kamep, B KoTopbix nomemarores 30...50 onok, peKOMEHI0BaH CIeay-
o pexum [4]:

1) BBIZEpKKA B TIeUM B TeUCHHE | Yaca Mpu TeMIiepaType BBITAIlIMBAHUS
Bocka 120 °C;

2) marpes B TeueHue 1 gaca g0 temneparypsl 320 °C;

3) narpeB B Teuenue 1 gaca 1o temmeparypsl 540 °C;

4) marpeB B Teuenue 1 vaca 1o temmepatypsl 730 °C;

5) BBIAEpIKKA B IeYM B TeueHue 2 yacoB mpu temmeparype 730 °C;

6) cHIKeHHE TeMIepaTyphl B TeueHue 1 gaca 1o temnepatypsl 620 °C;

7) CHIKEHHME TeMIIepaTypbl B TCUEHHE 2 4acoB 10 Tpebyemoi Temmepa-
TYPHI JIUTHSI.

B Tabnuie 2.19 npuBeneHsl pekoMeHyemble [4] pexxumbl oTKUra Qop-
momacc Kerrlab.
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Tabnuya 2.19 — Pexomendyemole pesxcumol omoicuca popmomacc Kerrlab
8 3A8UCUMOCMU OM PASMEPO8 ONOK

["aGapuTtsl Obmas mma-
OTIOK, MM TEJIbHOCTD Pexxum oTxura
K14, MHH.
1) npeBapUTENBHBIN HarpeB Me4n
JIO TEMIIEPATYPbI 200 °C;
2) BeIIEpKKA | "wac mpu TeMiieparype 200 °C;
D64x64 6 3) HarpeB | BBIZIEP)KKA 2 Yac MpH TEMIEpaType 370 °C;
4) narpeB u BeIAepxkKa 2 yaca npu temneparype 730 °C;
5) camkenue 1 gac 10 TeMrepaTypbl
(1St TOHKUX (PYIIMTPAHHBIX U3JICITHIN) 540 °C.
1) mpeaBapuTEIbHBIN HarPeB MEUH
JI0 TeMIIEPATypPhI 200 °C;
2) BbIAEpKKA 2 Yaca MpH TeMIiepaType 200 °C;
3) Harpes ¥ BbIIepKKa 2 yaca npu Temreparype 370 °C;
?90x100 8 o
4) HarpeB U BblIepkKa 3 yaca mpu temneparype 730 °C;
5) cHmkenue 1 yac 10 TeMieparypbl
(7151 TOHKUX (PUIIUTPAHHBIX U3IEITHUIN) 540 °C;
(1S TOJICTBIX W3JICIIHIA) 480 °C.
1) npeaBapUTEIbHBINA HAIPEB TICUU
JI0 TeMIIEPaTypPhI 200 °C;
2) BbIAEpKKA 2 Yaca MpH TeMIiepaType 200 °C;
3) Harpes ¥ BbIAEpKKa 2 yaca npu Temrneparype 320 °C;
?100x200 12 4) HarpeB u BblIepkKa 2 yaca mpu temneparype 480 °C;
5) HarpeB u BoIZIepkKa 4 yaca npu temreparype 730 °C;
6) CHMXKEHHUE 2 Yaca JI0 TeMIepaTypbl
(17151 TOHKUX (PUIIMTPAHHBIX U3JEININ) 540 °C;
(LIS TONCTHIX W3JICTIHI) 480 °C.

s dpopmomaccer Satin Cast-20 (Kerrlab) pexomenmoBan [11] 12-
4acoBOW rpaduK ynaleHusi BOCKa M MPOKaTUBaHUS (PopM, KOTOPBI MpeacTas-
JIeH Ha pUCyHKe 2.28.

JInist TMThSL ¢ HATYypaJIbHBIMUA KaMHSIMU pekoMeHzoBaHa [11] popmomacca
Stonecast (SRS) ¢ rpadukom mukina npokanuBanus (GpopM, MPUBEICHHBIM Ha
pucyHnke 2.29. MakcuMaibHasi TeMIepaTypa IpOoKaiKu (GopM MpHU JTUThE C KaM-
HsiMu coctaBisieT — 630 °C.
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[Ipu ucnons3oBaHnun cmecu Stonecast ¢ 1enbio ymeHbleHus o0pa3oBa-
HUSL TPEIIUH B MPUPOJHBIX KAMHSX MPHU MPOKAJIKE OMOK PEKOMEHAYETCS MHOTO-
CTYINEHYATHII HArpeB C IJIABHBIM MOJABEMOM TEMMEPaTypbl U AJIUTEIHHOU BbI-
JEP>KKOM Ha MocaeaHeN cTyneHu rnpu temmeparype 630 °C.

2.8 Il.1aBKa M JIUTHE HBCJINPHLIX CIIJIABOB

B roBenrpHOM JIMTHE AJI MOJIYYEHHS PacIIaBOB HA OCHOBE 30JI0Ta MOX-
HO HUCIOJIb30BaTh Pa3IMYHbIE CIOCOOBI TUIABKU M COOTBETCTBYIOIIHME TIIABUIIb-
HbI€ YCTAHOBKH U 000pY/I0BaHUE:

- Fa30BbIE TOPEJIKH;

- Fa30BbIC TIEYH;

- DJICKTPUIECKHE TICYH COMTPOTHUBIICHHUSI,

- MHIYKIIUOHHBIC TTCUH.

[Tocne momydyeHus KUIKOTO pacijiaBa ClIeayeT MPOU3BECTH 3aJIUBKY Me-
tayuia B popmy. OTHAKO KUIKAA METAUT HE MOYKET CAMOTEKOM 3aIlOJIHATh JIH-
TelHyI0 (PopMy, XapaKTepU3YIOIIYIOCS TOHKOCTCHHBIMA M &KYPHBIMH MOJICITb-
HBIMHU TIOJIOCTSAMU. {711 3amomHeHusT (GOPMBI JKHIKUM METAJIJIOM B FOBEITHPHOM
JUTHE TPUMEHSIOT Pa3TUIHBIC TPUHYIUTEIBHBIC METO B 3ATHBKH:

- BAKYYMHOE@ JIUThE;

- IICHTPOOEIKHOE JTUTHE;

- BAKYYMHO-IIEHTPOOEKHOE JIUTHE;

- TUTHE TI0]T TABJICHUEM.

[IpumeHsieMble B IOBEIIUPHOM MPOU3BOACTBE JUTEHHBIE YCTAHOBKHU
VMMEIOT IBOMHOE HA3HAUYECHUE:

1) nnaBiaeHue MeTaa (MOJIyYeHHE XKUIKOTO paciliaBa);

2) npuHyIUTENIbHAS To/1aua paciiaBa B GopMy (3aIMBKa).

PacrmaBnenre MeTaioB B FOBETUPHOM JINTHE OCYIICCTBIISETCS MPH I10-
MOIIM TPATUITMOHHBIX METOJIOB, B HACTOAIIEE BPEMs, YaIlle BCETO WHIYKIIMOH-
HbIM criocoOoMm. [Ipu 3TOM O4YeHb Ba)KHO HE IOMYCTHTHh OKUCJICHHUS METajuia |
€ro OBICTPOTO OCTHIBaHUS. B mporiecce mocnemyroniell 3aIMBKA CIUIaB JTOJDKCH
3aMOJTHUTh BCE KaHAIBI, BBICBOOOKIEHHBIC BBITIJIABICHHBIM BOCKOM B
OTOXOKCHHOU JIUTEHHOU popMe.

2.8.1 Illenmpobesricnoe numove

Metoa 1eHTpPOOEKHOrO JIMThs IOBEJIUPHBIX W3JIETUN H3BECTEH C riy0o-
KOM JIPEBHOCTH, KOTJa MacTepa-IoBEeJIUPbl T€X BPEMEH, Jisi MPUHYIUTEIBHOTO
NOCTYIUJIEHUSI METaJllIa B MOJOCTb JUTEHHON (POPMBI, paCKpy4YHBaIN OMOKY MO-
JN00OHO METATEeIbHOMY MOJIOTY.
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B nacTosiiiee Bpemsi METo/ IIEHTPOOEKHOTO JIUThS, YKE JOCTATOYHO J1aB-
HO MCIIOJIB3YETCS B FOBEJIMPHOM IPOU3BOJACTBE.

[TpuHIUIT EHTPOOEKHOTO JIUThS 3aKJIIOYAETCS B TOM, YTO 3aIllOJHEHHE
dbopmbl pacriaBoM U (HOPMHUPOBAHUE OTIUBKU TMPOUCXOASAT IMPHU BpPAIICHUU
(GbOopMBI BOKPYT TOPU30HTAIBHON, BEPTUKAJILHON WMJIM HAKJIIOHHOW OCU. DTUM J0-
CTUTAETCA JOMNOJHUTEIBHOE BO3ACHCTBHE HA pacIulaB M 3aTBEPJECBAIOLIYIO OT-
JUBKY TIOJISI TICHTPOOEIKHBIX CHIL.

['maBHAs ocoGeHHOCTH Tpoliecca (popMUpPOBaHUS OTIIMBOK TPH IICHTPO-
0EXHOM CrIOCcO0€ JIUThS 3aKII0YAETCS B TOM, YTO 3amojiHeHHE (OPMBI U 3aTBEP-
JI€BAaHUE OTJIUBKHU MPOUCXOIAT B MOJIE ACUCTBUS LIEHTPOOECKHBIX CUJI, BO MHOTO
pa3 OpeBOCXOAIINX CUITYy TskeCTU. [[elicTBUE MO HEHTPOOESKHBIX CUJI, IPHU-
XOJISIIETOCAd Ha €IMHUIYY 00beMa BpallarolIerocsl paciuiaBa, MOXKET ObITh BbI-
pakeHo 3aBUCUMOCTHIO [18]:

P, = pafr A, (2.2)

re - IDIOTHOCTH pacIuiana, r/ems;

@ - YTJI0Basi CKOPOCTh BpaIlleHHUs (hOPMBI, ¢t

I' -pazuyc BpalieHus TPOU3BOIHBHON TOUYKH PaCIlIaBa, CM;
g - yCKOpeHue cBOOOIHOTO MaJIeHus, § = 981cm/c?.

CooTHoIIeHne MEXTy LEHTPOOESKHOM CUIION, NeMCTBYIOIEH Ha paciiaB

U COOCTBEHHOM CHJION TS)KECTU pACIllIaBa BBIPAXKAETCSI TPABUTALMOHHBIM KO3 (-
duuueHToMm:

K = Py/p= orA. (2.3)

VYenbHOE NaBlieHHE BpalalolIerocs paciiaBa Ha CTEHKU (OpPMBI OIpe-
JIEJSIeTCS BRIPAKCHUEM:

p_ P;g’z (r2=r%) (2.4)

rae I ¥ Iy - COOTBETCTBEHHO HAPYKHBIA U BHYTPEHHUN PAaanyChl OTIIMB-
KH, CM.

[Tpu 3anuBKe GhopM ¢ Majgoil TPOYHOCTHIO, B TOM YHUCJIE U MOHOJMTHBIX,
YTJI0Basi CKOPOCTh BPAIICHUS MOXET ObITh CHUKEHA, a TUAPABINYECKHUA HATIOP
pacruiaBa B CTOSIKE TIPH ATOM OyJET 3HAUUTEIBHBIM U €r0 CIIEAYeT YYUTHIBAThH
IIPU OINpEICIICHUH JIaBJICHHS pacillaBa Ha CTCHKH (DOPMEBI IIPH €ro JIBMKCHUU B
KaHajlax MOJICJILHOM ITOJIOCTH:

82



P =(pa’r?l2) + pgh, (2.5)

rne h—paccrosiHre ot ypoBHS paciiiaBa B JUTHUKOBOW BOPOHKE HA OCH
BpAILIEHHS 10 IIJIOCKOCTH, B KOTOPOW HAXOAUTCS PACCMATPUBAEMasi MPOU3BOJIb-
Has TOYKa pacIuiaBa, CM.

Takum 0Opa3oM, B pacmiaBe, BpamiaromnemMcs BMecTe ¢ GOpMoOi C MOCTO-
SSTHHOM YTJIOBOM CKOPOCTBIO, JOTOJHUTEIBLHOE JIABICHUE U3MEHSETCS MPOMop-
IIMOHAJILHO KBaJIpaTy PAcCTOSHHS JI0 pacCMaTpUBaeMOM TOYKH OT OCH Bpallle-
HHUS.

Meton 11eHTpOOEIKHOTO JINThSI UMEET CIeIyIomue npeumyiiecTna [18]:

1) BO3MOXHOCTH TOJIYYEHHUs] OTJIUBOK CIIOKHBIX (POPM CpaBHUTEIHLHO
IIPOCTBIM CIIOCOOOM 3a CUET YJIYYIIEHHUS 3aloJIHIEMOCTH (OPMBI pacIljlaBOM
1O/ ICUCTBUEM JIaBJICHUS, PA3BUBAEMOT0 IIEHTPOOEIKHOM CHIION;

2) TOBBIIIEHHUE TIOTHOCTH OTJIMBOK M 3HAYMTEIbHOE CHHKEHHE BO3MOXK-
HOCTH 00pa30BaHUsl YCAI0YHBIX PAKOBUH;

3) yMEeHbILIEHHE pacxoJa MeTajula U3-3a OTCYTCTBHS MPHUOBLIEH U IUTa-
IOIINX PE3EPBYAPOB JIUTHUKOBBIX CUCTEM, TOTPEOHOCTH B KOTOPBIX OTHAAET.

B nacrosiiee BpeMs CyIecTBYIOT pa3iMuHbIC [IEHTPOOEKHbBIE TUTEHHbBIE
MAIIIUHbBI, C TOMOIIbI0 KOTOPBIX MOXKHO MOJIy4aTh B OOJIBIIIOM KOJIMYECTBE Ka-
YECTBEHHBIC OTIMBKHU IOBEITUPHBIX U3CIHI.

2.8.1.1 Ilpocmetiwasn yenHmpobedsicHas numetiHas YyCmaHoeKa

[lenTpoOe)KHOE JTUThE MIMPOKO MPUMEHSIOT 3yOHbIE TEXHUKH NPHU U3TO-
TOBJIEHUM JIUTBHIX 3yOHBIX MPOTE30B M3 OJIaropoJHbIX MeramuioB. IIpocreimmit
METO/I LICHTPOOEKHOIO JIUThS C PYYHBIM BpalleHHeM (OPMbI O CHX IOp MpHU-
MEHSIOT FOBEJIUPHI B HEOOJIBIINX MACTePCKuX [4].

[IpocTeiimas neHTpoOeKHass yCTaHOBKA COCTOUT U3 (puc. 2.30, a):

- METAJJIMYECKOM Yalllu;

- METAJUTMYECKOTO CTEPIKHS;

- PYYKH.

[Tpuntun aeiictBust ycranoBku: [Ipokanennyro mpu temmeparype 650°C
JUTEHHYI0 (OpMYy YCTaHABIMBAIOT Ha Yally, 3aTeéM HEOOXOAMMOE KOJIUYECTBO
MeTajula IUIABAT Ta30BOM TOPEIKOW HEMOCPEACTBEHHO Y JIMTHUKOBOW BOPOHKHU
(puc. 2.30, 0). [TockonpKy quaMeTp CTOSIKa y HUKHETO OCHOBAHHWS BOPOHKH CO-
cTaBiserT 3...4 MM, TO TOCJIE pacIIaBJICHUs METaJ O] AeWCTBUEM COOCTBEH-
HOM CUJIBI TSKECTH He Oy/eT 3aTeKkaTh uepe3 oTBepcTue cTosika B popmy. Korga
METaJl JOCTATOYHO PACIUIABUTCS, OH JIOJKEH IJIaBaTh U «IIE€PEKAThIBATHCA» KaK
[IApUK PTYTH y JUTHUKOBOrO oTBepcTus. Jlamee ropenky yOuparoT, yaily c
OMOKOM IMJIABHO BPAILAlOT C MOMOIIbIO PYYKH B BEPTUKAIBHOU MIJIOCKOCTH OKOJIO
20 o6opoToB (puc. 2.30, B).
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a — 2JleMenmbl KOHCMpPYKyuu, 6 — cxema niasky Memaiia Ha onoxe;
8 — cxema 8pawjeHusl Yauiu ¢ onoKou
1 — wawa ona onoxu, 2, 3 — pyuxka ons epaujenus
Pucynoxk 2.30 — Ilpocmetiwasn yenmpoobesrcnas 1umeunas yCmaHoeKa.

2.8.1.2 llenmpobescnasn numetinas YyCmMaHo8Ka ¢ NPUBOOOM O NPYIHCUHBL

B ycnoBusiX MHIMBHUIYaIBHOTO M MEJIKOCEPUHHOTO MPOM3BOJICTBA IOBE-
JUPHBIX U3JIETUN HCIONB3YIOT IEHTPOOEKHBIE JTUTCHHBIE YCTAHOBKH C MPUBO-
10M oT npyxunsl (puc. 2.31 [4]), Torna kak B IPOMBIIIICHHBIX [IEHTPOOCKHBIX
JUTEHHBIX YCTAHOBKAX MCIIOIB3YETCS IEKTPOIIPUBOI.

1 - onoka; 2 — mueenv,; 3 — kopomvicio, 4 — epy3;
S - OcHOBaHUe ¢ NPYIHCUHOU 0I5 3aNYCKA YCMAHOBKU
Pucynoxk 2.31 - Ilenmpobesichas numetinas yCmanoeKa ¢ Npuoo0oM
Om NPYIHCUHDBL
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KoHcTpykuus 1neHTpoOeXHOW yCTaHOBKM C NPUBOJOM OT IMPYKHUHBI CO-
CTOWT U3 CJIEAYIOIINX OCHOBHBIX JIEMEHTOB: OIOKH, TUIJIS, KOPOMBICIA, I'PY3a,
OCHOBAHMS C NPY>KMHOU JIJIS 3aIlyCKa YCTaHOBKU. KOpOMBICIIO yCTaHOBKM ypas-
HOBEIIMBAETCA ONOKOM M rpy3oM. Ha OIHOM KOHIIE KOpOMBICIIA YKpeIUleHa
OIIOKa C TUIJIEM, KOTOPBIM BCTABJIEH B OTBEPCTHE JIMTHUKOBOW OIOKH, a Ha JpY-
IOM KOHLIE YKPEIUIEH I'Py3, KOTOPBIA MOYHO IEepeMenaTh 10 KOPOMBICIY IS
€ro ypaBHOBEIIMBAHUS.

Mertann B THrje pacIulaBisieTCsl C MOMOINBIO Ta30BOM ropeiku. UToOb
3aIlyCTUTh KOPOMBICIIO, HEOOXOJMMO €ro BpallaTh Py4HbIM CIOCOOOM B 00part-
HYI0O CTOPOHY M 3a()MKCHpOBATh 3aBEIECHHYIO IPYKUHY CTOIOPOM, pacrolio-
KEHHbIM HAa OCHOBAHMM YCTAaHOBKH. CTOIOpP CIIyCKAaeTCsl B MOMEHT 3aJIMBKU
PaCIUIaBICHHOIO METAJLIA B OIIOKY.

IIpn BpameHuy KOpOMBICIA HA PACIUIABICHHBIA METAJLT JEUCTBYET LIEH-
TpoOeKHasl CUiia, KOTOpas HarHeTaeT paciuiaB B omnoky. LleHTpobOexHas cuia,
KaK ObLJIO MOKa3aHO BBIILIE, 3aBUCUT OT CKOPOCTH BpAalllEHUs, MACChl pacIljiaB-
JIEHHOTO METajula U OT JUIMHBI Iuleda Kopombicia. [1o3ToMy Ha 3THX yCcTaHOBKax
U pa3BUTHUSL OONBLINX CKOPOCTEH MPUMEHSIOT MOIIHBIE MPYXHUHBL. B memsx
0€30MacCHOCTH JIMTEHHYIO MalllUHy PEKOMEHIYETCsS YCTaHaBIMBAaTh B METAJIU-
YECKYI0 KOP3UHY WIM B CHELUAIbHBIA 3aIUTHBIM KOXYX, KOTOPBIE IpPEIoXpa-
HSAIOT OT CIIy4allHOTO KOHTaKTa C BpalalOUIMMCS PblYaroM U OT BO3MOXHOTO
BBIIJIECKA METAJIJIa B MOMEHT €TI0 3aJIUBKHU.

B Hacrosiiee BpeMs B YCIOBHUSX MEJIKOCEPUUHOTO U3TOTOBJICHMS JIUTHIX
FOBEJIMPHBIX H3ACIUN IHMPOKOE PACIPOCTPAHEHUE IOIYUYUIIM PYYHBIE LEHTPO-
0exxHble MaHbI pupMbl «Kerr» (puc. 2.32, 2.33).

LI

3 4 5 6 2 10

a) pabouee nonodicenue, 06) pvluaz Ha pukcamope
1 — nosopommuiii pviuae; 2 — depacamens onoku, 3 — onoka, 4 — mueenv, 5 —
2auxa eana pomopa, 6 — npomusogec, 7 — kapemka mueis, 8 — puxcamop, 9 —
ocHosanue, 10— pabouuil ppiuae (KOpomwviCo)
Pucynox 2.32 — Obwuii 610 pyurot yeHmpooOeiCHOU TUMetHOU YCMAaHO8KU
«Kerr-cmanoapmy
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N

9 8 7 6

1 — onoka; 2 — mueenv c pacniagom, 3 — nosopommuoe ycmpoucmeo, 4 — pabo-
Yyl pviyae (Kopomwvicio), 5 — npomusosec, 6 — ean pomopa, 7 — puxcamop; 8 —
nogopommblil pviuae,; 9 — oeporcamens ONOKuU
Pucynok 2.33 — Cxema pyunoii yeHmpoobexcHot tumeunou ycmanosxku «Kerr-
cmanoapmy

CrannaptHas nuTeliHas yctaHoBKa (upMmbl «Kerr-ctanmapT) yKOMILIEK-
ToBaHa OoybIUM (Ha 75 © MeTallia) U MaybiM (Ha 31 T MeTasuia) KepaMU4ecKu-
MU TUTJISIMU, YCTAaHABIMBAEMbIMU B CIICUATBHYIO KAPETKy Ha paboueM pbryare
(xopomeiciie). Turens BCTaBISAIOT B KAPETKY TaKUM 00pa3oM, YTOOBI OTBEPCTHE
B €r0 TOPLE HAXOAWIOCHh HAIPOTUB JINTHUKOBOI'O OTBEPCTHUSl B OMOKE, 3aKpem-
JIEHHOW B JIepXaTeJie Ha TOM e pblyare.

[Ipu moaroroBke TUrJs K pabOTe B HEM NPEABAPUTEILHO IJIABAT KPHU-
CTaJuibl OOPHOM KHUCIIOTHI ¢ HEOOJBUIUM KOJIMYECTBOM BOJbl: CMECh HATPEBAIOT
70 TeX MOop, MOKa HE MOSBITCS My3bIpbKU. PacmiiaBieHHass CMECh MOKPHIBACT
BHYTPEHHIOIO TTOBEPXHOCTh THUIJISl, YTO BIOCIEICTBUU O0JIETYaeT TUIABKY Me-
TaJjula U IPEeIOTBPAILAET €r0 BHEIPEHNE B CTEHKH THUTJIA.

[IpoTuBOBECH HEOOXOIUMBI Ha phlYare JUTHEBOW MaIlIUHbBI 1J11 OalaHCH-
POBKHM Beca OIMOKH, TUTJIS U MeTaJula JUIsl JIUThS: TIPU TIPABUIIHLHON OalaHCUPOB-
K€ pbluar BpallaeTcsi PaBHOMEPHO C MHUHUMAaJIbHBIMU BuOparusmu. [lepen
HavyaJIoM pabOThl BaXHO XOPOIIO cOATTAHCUPOBATh PhIYar, 4ToO MpPEIOTBpaIIacT
Ype3MEpHBINA U3HOC TPYIIUXCS jJeTanell MamuHbl. [Ipu 6aancupoBke Ha MaIu-
HY YCTaHABJIMBAIOT MAaKET OTMOKH C ()OPMOBOYHOUN CMECKIO, 3aTPYKAIOT B TUTEIh
HE0OX0AMMOE KOJUYECTBO METallla, a 3aTeM MPOU3BOJSAT ypPaBHOBEIIMBAHHE
PEryJIMpPOBKOM Tpy30B MpoTHBOBeca. [IpoBeneHue Takoil O0agaHCUPOBKU HEOO-
XOAMMO TIepe]] KaKI0M KOHKPETHOU OTNEpALIUEN JIUTHSI.

JIns mpuBeIeHHsT MallMHBI B COCTOSIHUE TOTOBHOCTU B3BOJAT MPYKUHY
NPUBOJA: B3ABUIMCH 32 KOHEI] pblyara ¢ MpOTUBOBECOM, €TI0 IMOBOPAYMBAOT HA
3...4 o0opoTa 1Mo 4acoBOM CTpesiKe, MOCJe Yero YCTaHaBIMBAIOT €ro Ha (ukca-
TOpP, KOTOPBIM BBITSTUBAIOT U3 OCHOBaHUS ycTaHOBKU. OCBOOOXIeHHE (PUKCa-
TOpa OTIYCTUT MPY>KUHY U BbI30BET 3 PexT nenrpudyruposanus. Jlurernyro
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YCTaHOBKY HEOOXOAMMO NMPUBOAUTH B pabouee MOJI0KEHUE BO BpeMs Ipolecca
IIPOrpeBa OMOKH B IPOKAJIIOYHOM IIEYH.

[InaBKy mMeTajula B THUIVIE HaYMHAIOT 32 HECKOJIBKO MHMHYT JI0 TOTO, Kak
OIOKa JOCTUTHET HYKHOW JUIs JINThA Temneparypsl. [lmaBky meramia B TUIIe
IOPOU3BOAAT C MOMOUIbIO T'a30BOM ropenku. [lnamst perynupyroT Takum obpa-
30M, 4TOOBI €0 JUIMHA COCTABIIsAIA IPUOIU3UTENBHO 75 MM. BHemHss npo3pay-
Has roiy0asl 4acTh IUIAMEHHU — 3TO Ta €ro 4acTh, KOTOPAs BHI3BIBAET OKUCIICHHUE
Metaia. boree sipkas, BHyTpeHHsIsA, 001acTh MJIAMEHHU C BBICOKOW TeMmIiepaTy-
poil o0ecrieunBaeT BOCCTaHOBJIEHUE MeTaiia. HarpeB metamia 3Toil 001acTbio
IJJAMEHU YMEHBIIIAET €ro OKUCIEHHE U 00ecleunBaeT ObICTPYIO IaBKy. Korma
METaJul MMOJBEPIaeTcsl BO3AEHCTBUIO BOCCTAHABIMBAIOIIEH YaCTH IUIAMEHH, €T
MMOBEPXHOCTh CTAHOBUTCS OJecTslIel, moxoxed Ha 3epkano. [Ipu niaBieHun
MeTajjia ero Heo0X0AUMO OOpBI3TUBaTh (IIOCOM (HAampuMep, TeTpabopHOKKUC-
JBIM HATPUEM), YTO CHOCOOCTBYET IMPOLIECCY BOCCTAHOBIICHUS M YBEIMYUBAET
TEKy4ECTh METaJLIA.

HernocpencTBeHHO nepes; OKOHYaHUEM IUIABKU OIIOKY M3BJIEKAIOT U3 €YU
[IPY IOMOIILY [IUIILOB U yCTAHABIMBAIOT B JI€P>KATEJIb ONOKH Ha pblyare Maulu-
HBI, I[P ATOM OTBEPCTUE JUTHUKOBOW BOPOHKH JOJHKHO OBITH OOpAIeHO B CTO-
pony Turis. ONOKy yCTaHaBIMBAIOT BCTHIK C OTBEPCTHEM B THUIJIE, YTOOBI MPU
JUTHE METAJI U3 TUIJIS MOCTyNal B OTBEPCTUE JTUTHUKOBOM BOPOHKH W 3aI0JI-
Hsl popMmy. [Ipu 3TOM pOIOIKAIOT BO3IEHCTBOBATh HA METAJI TUIAMEHEM TO-
penku. Jlns mepememnBaHusl MeTaia, 4ToObl yOEIUThCA, YTO OH IMOJIHOCTBIO
KUAKAN, UCHOJIB3YIOT rpadUTOBBIN CTepkeHb. MeTallsl CYMTAeTCs] TOTOBBIM K
3aJIMBKE, KOT/1a OH «II€PEKATHIBACTCS MO JIHY THUIJIS KaK PTYTh.

Korzaa roToBHOCTb K JINThIO TIOCTUTHYTA, MOTAHYB pblYar 3a MPOTUBOBEC,
0CcBOOOXKIAIOT (hUKCATOP, O3BOJISISI EMY YIIACTh B OCHOBaHME MalluHbL. B TO ke
BpeMsl YOMparOT ropesKy M OTIYCKalT pblyar, KOTOPBIA yAepKUBAJIU PYKOH.
Pyxu u ropenky aepxat B CTOpOHE OT Bpaujatomierocs poryara. Ecinu codmone-
HBI TpaBWIIa 0aTAHCUPOBKH, phluar OyJeT BpalaThCs paBHOMEPHO U 0e3 BUOpa-
nuil. Bpamenue ppluara npekpamaercsi caMOCTOSITeNbHO, 0€3 MOCTOPOHHETO
Bo3aercTBH. [lociae 0cTaHOBKM phluara OIoKy CHUMAOT C IIOMOIIBIO IIIUIIIIOB.

2.8.1.3 Ilpomvluinennvle yeHmpooedicHvle aumelinble YCmaHoB8KU

B HacTosiiiiee Bpemsi ISl OTNEpalidii FOBEJIMPHOTO JIUThSI UCTIOJB3YIOTCS
MPOMBIIIICHHBIC TICHTPOOCIKHBIC JIMTCHHBIC YCTAHOBKH, 00CCIICYMBAIOIIUE T1O-
JyYCHUE JIUTHIX W3JICIUN BBICOKOTO KauecTBa. PacCMOTpUM HEKOTOPBIX Tpe/l-
CTaBUTeJIEH 3TOM JINHEHKHU 000PyAOBAHUS.

Bakyymuasi meHTpoOexxHasi JuTeiiHas ycTaHoBka «Man-neutory,
npousBoacrea Manfredi (Mramus) [23] — 370 27eKTpOHHAS yCTaHOBKA, MPH-
MeHsIeMasi I TUIABKW U JINThS FOBEIIMPHBIX CILIABOB IICHTPOOSKHBIM CIIOCO-
6oMm. B coctaB ycTaHoBKM BXOaUT JBa Oyioka (puc. 2.34):

- OJIOK IIEHTPOOCKHOTO JIUTHS,
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- OJIOK CO BCTPOEHHOW WHAYKIIMOHHOW TIEYBIO VISl MEPETIABKH OCTATKOB
JUThs (BO3BpATa).

0)

a) cxema ycmanosku, 6) oowuii 810 YCMAaHO8KU
1 — xpovluxa yenmpobedscHoll kamepwvl,; 2 — pyKoamra Kpbluuku, 3 — pyKosimka
puluaza noovema kamywku, 4 — mpyoxa 0151 NOOKIIOYeHUsL apeoHa, 5 - mpyoKa
0J151 NOOKIOUEHUsT BAKYYMHO20 HACOCA, 6 — UHOYKMOpP, 7 — NYabm YNPAGieHUs.,
8 — npobka eaxyymmnoco nacoca, 9 — eakyymmemp, 10— npodxa apeona,
11 — 3awumnasn nanenv numanus, 12 — 6xo0 oxaadicoarouie2o 8030yxa,
13 — yempoiicmeo onmuueckoeo cuumulganus, 14 — uHOYKYUOHHAs neys,
15 — kHonka exntoueHus numanus
Pucynox 2.34 - Ilenmpobesicnas numetinas ycmanoska « Man-neutor»

Cxema 01oka 1ieHTpoOekHoro nuThs «Man-neutor» npeacraBieHa Ha pu-
cynke 2.35.

OcHOBHBIE TEXHUYECKUE XapakTepucThKU «Man-neutor:

- HanpspbkeHue nutanus: 380 B;

- motpebasieMast MOIIHOCTh: 7,6 KBT;

- 06'BEM THIIIS LIEHTPOOEKHOH gacTH: 50 cM;

- rabaputsblie pazmepsl (LxI'xB): 1200x1080x1290;

- Macca: 387 Kr.

OcoGenHoctu 6710Ka IIEHTPOOEKHOTO JUThs ycTaHOBKH «Man-neutory:

- IpOrpaMMUpPYEMBbI€ CKOPOCTh HEHTPU(YTHpOBaHUS U CTapTOBOE YCKO-
peHue (BpeMs BpalleHus eHTpU(yru NporpaMMHUpPYeTCs B 3aBUCUMOCTH OT KO-
JIMYecTBa MeTajla);

- pacIulaBlieHHE MeTalljla MPOMCXOAUT B BaKyyMe€ C HACBIIIEHUEM CPE/Ibl
MHEPTHBIM ra3oM (aproH WM a30T); BaKyyM yAaJisieT ra3bl U3 OMOKH, a Mojaya
WHEPTHOTO Ta3a 3all{IIaeT METaJI OT OKUCIIECHUS TIPHU TUTaBKE;
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- paciuiaBlieHWe MeTajla OCYUIECTBIISETCS HWHIYKIHOHHBIM CIOCOOOM;
UHAYKIIMOHHBIA TOK CIIOCOOCTBYET JIyUIlIEMY MEpPEMENIMBAHUIO METAlIa; YCKO-
psieT BpeMsl pa3orpeBaHus JIIOOBIX JPArolleHHBIX CIUIABOB, AK€ CAMbBIX CJIOXK-
HBIX 10 COCTaBY; Ha YCTaHOBKE OCYIIECTBISETCS aBTOMATHUYECKHUI MOIbEM Ka-
TYIIKU UHAYKTOPA MPU MOMOIIH THEBMATHKHU.

- KOHTPOJIb TEMIIEPATyphbl OCYIECTBISETCA MPU MOMOIIU ONTHYECKOUN CHU-
CTEMBI C HHPPAKPACHBIM 30HIOM.

B ycranoBke peann3oBaHa BO3MOXXHOCTh HCIOJB30BaHUS Kak rpaduro-
BBIX, TAK 1 KEPAMHYECKHUX IJIABUIIbHBIX TUTJICH.
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1 — 3aghuxcuposamnnwiii npomusosec, 2 — nOOBUNCHBIIL NPOMUBOBEC, 3 — PUKCU-
pyiowas pyuxa, 4 — Hanpasiaowas Kapemku oepicameisi mueis, 5 — niacmuna
oeparcamenisi muens, 6 — gpueypusiii 8vipe3 015 OCMUPOBKU HaANpasIsaulel Ka-
pemxu, 7 — mueenv, 8 —onoka, 9 — ocb Hanpasaowel kapemxu, 10 — deporca-
menv onoku, 11 —niacmuna oepaxcamensn onoku, 12 — kpecmoguna wmarnau,
13 — npyorcuna cmouixu, 14 — eunm KpenjieHus Kapemxu,

15 — 3aocum kpviwku muens
Pucynoxk 2.35 — Cxema 610xa yenmpobescrozco aumos « Man-neutor»

[Ipu muIaBKe U NUTHE BBICOKOTEMIIEPATYPHBIX CILJIABOB, HAIPUMEp IUIATH-

HBI U €€ CIUIaBOB OMNEPAINI0 PACIUIABICHHUS HEOOXO0AUMO IPOU3BOUTH TOJIBKO B
HEHTPOOEKHOM YaCTH YCTaHOBKH.
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BakyymHasi meHTpoOe:kHasi JuTeiiHas ycraHoBka «Yasui VCCy,
npousBoacTBa Yasui (SInonus) [24].

CrnemyeT OTMETUTD, YTO OOJBITUHCTBO IIEHTPOOESIKHBIX JINTCHHBIX MAIIIVH,
B ToM umcie u «Man-neutory, cHaOxeHbl TpsIMbIM pblyaromM. B ycraHoBke
«Yasui VCC» (Vacuum Centrifugal Casting Machine), nzo0paxeHnHo# Ha puc.
2.36, mpuMeHeHa 3amaTeHTOBaHHAs SMOHCKOW ¢GupMol Yasui KOHCTPYKLIHS
JBOMHOTO Ka4yaroIIerocs pplyara.

H3BecTHO, YTO KIIFOUEBBIM MOMEHTOM IPHU LEHTPOOESIKHOM JIUTHE SBISCT-
csl HEOOXOJUMOCTb TOTO, YTOOBI KUJIKUM METaul 3aluBajicsi B QOpMy OYCHD
OBICTPO U paBHOMEPHO. J1Ji TOCTHIKEHUS 3TOM 1[EIH paHbIIe MPOCTO MBITAIHCH
MaKCHUMaJIbHO YBEIUYHUTh YHCIO 00OPOTOB pblyara JUTCHHON MAaIWHBI, OJJHAKO
CJIMIIKOM OBICTPOE BpallleHWe phluara JeHCTBYET Ha KUAKUN METall CO CIIMII-
KOM OOJIBIIUM YTJIOBBIM YCKOPEHHEM U CIUIIKOM OOJIBIION LEHTPOOEKHOM cH-
JIOM, B pe3yibTaTe 4ero He yJaBajoch JOCTUYh KAa4€CTBEHHOTO JIUThS HEIO-
CPEACTBEHHO B IIEHTpe JuTerHor (hopMmbl (puc. 2.37). KoHCTpyKIHS ABOHHOTO
Kayarollerocs: pblyara Mo3BOJIMIIa BEIPOBHITH POPMY U KUJKUA METAJUT MO OJI-
Holi ocu (puc. 2.38).
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a) 6)

a) cxema ycmaHosku,; 6) oowull 810 YCMAaHO8KU
Pucynox 2.36 — IJenmpobeoicnas aumetinas ycmanoska « Yasui VCCy
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Mpamol peiyae

Memann ebinueaemcs
3a npeodesbi ONOKU

Pucynok 2.37— Cxema pobomwi npsamozo sxcecmrozo pvivaza

Hanpaenexue nomoka
WudKkoz20 memanna

. Yanoeoe yckopeHue

Pucynox 2.38 — Cxema pobomwl 0801iHO20 Kauarouje2ocs pvluaza
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OO6mmii Bua padouert kamepsl auTeitHon MamuHbl «Yasui VCCy» u3obpa-
*KeH Ha pucyHke 2.39.

Pucynoxk 2.39 - Pabouas xamepa numetinoi mawiunwl « Yasui VCCy

OcHOBHBIE TEXHUYECKHE XapaKTepUCTUKU «Yasul VCCy:
- HanpspkeHue nuranus: 220 B;

- motpebasieMast MOIHOCTh: 5 KBT;

- MaKCUMaJbHas 3arpy3Kka TUrIIs B nepecuete Ha ruatuny: 400 T
- MakcuMajbHOe yckopenue: 10 500 06/muH 3a 0,2 c;

- nuana3oH temnepatyp: oT 900 mo 2100 °C;

- pazmep omnoku: 76 mm /89 mm (makc. ammHa 100 MMm);

- mojlaya uHepTHOro rasa (apros): 0,5...0,6 MlIa;

- ogada Bojabl: > 2 11 B muH, 0,25...0,3 MIIa;

- IaMATh JJIs TPOrpaMM JIUThs: Makc. 20;

- rabaputabie pazmepsl (LxI'xB): 1020x790x1180 mwm;

- macca: 350 kr.

Takum 00pa3oM, OTIIMUUTETHFHON OCOOCHHOCTHIO JINTEWHOW YCTaHOBKHU
«Yasui VCCy» sBnseTcs HAIMUME YCTAHOBJICHHOTO JBOMHOTO KA4aloMErocs phl-
gara neHTpudyru, 4To JAaeT BO3MOXKHOCTh JOCTIKCHUS ONMTUMAJIBLHOTO MOTOKA
pacIUIaBJICHHOTO METajula B OMOKY M MO3BOJISET U30ekKaTh 00pa3oBaHus TypOy-
JIEHTHOCTU B pacIijiaBe, KOTopasi MOPOXKIAeT MOPUCTOCTh. DTO TaKXKE CIOCO0-
CTBYET yAQJICHUIO ra30B uepe3 hopMomaccy.

CrnemyeT OTMETUTh, UTO (PUPMa-IMIPOU3BOAUTENH «Y asui» MO3UITUOHUPYET
CBOIO JUTEHHYI ycTaHOBKY «Yasui VCCy», B OCHOBHOM, JJISI JIUThsl TUJIATHUHBI,
OJIHAKO, MO OT3bIBaM IOBEJIUPHBIX (UPM, JaHHASI MalllMHA BECbMa XOpOIIo ceOs
3apEKOMEHI0BAJIA TAKXKE U JJISl JIUThSI CIIJIABOB 30JI0TA.
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IlenTpoOesKHASI YCTAHOBKA /ISl JIUThA 0JIATOPOAHBIX 3YOONPOTE3HBIX
criaBoB «IlenTpoJluT-30» [25].

entpobexunas nuteiiHas yctaHoBka «lLlenTpoJlut-30» mnpousBoacTBa
00O «CITAPK-JIOH, JITO» (Poccus) npeaHazHayeHa Jyisl TUIaBKU MeTaljia OT-
KPBITBIM IUIAMEHEM KHUCIIOPOJHO-IPONAHOBOM TOPEIKHA U MOCIEIYIOLIETO LIEH-
TPOOEKHOTO JIUThS 3yOHBIX MMPOTE30B U3 OJIArOPOJHBIX CILIABOB.

Texnnueckue xapakTepucTuku ycTtaHoBku «LlentpoJluT-30» mpencras-
nensl B Tabmute 2.20.

VYcTaHOBKa COCTOUT U3 CIAEAYIOIIMX OCHOBHBIX YacTeil: KOpIyca; KpbIII-
K1, paboueil KaMephl; LIEHTPOOESKHOTO MPUBOAA; OJOKa yNpaBICHUS; YCTPOM-
cTBa OJIOKMpPOBKH. KopryCc yCTaHOBKM UMEET KECTKHW KapKac, Ha KOTOPOM
KpeIATcs LeJIbHOMETAaUIMYECKU KOXKYX M KpbllIKa. BHyTpu Kopmyca pacro-
JIO’KCHBI BCE OCHOBHBIC YacTH ycTaHOBKH (puc. 2.40).

Tabnuya 2.20 — Texnuueckue xapaxmepucmuxu ycmaunosku «l{enmpo-
Jlum-30», OO0 «CIIAPK-/IOH, JIT/1» (Poccus)

Mopnens .
Buemrnuit Bua yCTaHOBKH TexHnuveckue xapakTepUCTUKN
YCTaHOBKH
- HaIlpsDKEHUE UTAIOIIEH CeTH:
220 B;
- - moTpedasieMast MOIIHOCTh:
«Ilentpo 400 B,
JInt-30», - BpeMsl BpallleHUus LeHTpUudyru:
00O «CITAPK- 15...120 c;
JOH, JITI» - CKOPOCTb BpallEHUs
(Poccus) neatpudyru: 300..600 06/muH;
- rabapuTHBIE Pa3MEPhI:
615x280x470 mwMm;
- macca: 40 kr.

[lenTpudyra ycTaHOBKM COCTOUT U3 MOABECA 1, 3aKperisieMoro Ha HeCy-
IEM Bally IPUBOJIA C MOMOUIBIO MPUKUMHOM Tailku 2. C OJHOM CTOPOHBI TO/I-
Beca | yKperuieHbl HamnpaBisOIIKE 3, CBA3AHHBIE HA JIPYTOM KOHIIE yIIOpoMm 4.
[To HampaBJsirolIUM CBOOOTHO TIEPEMEIIAETCS IepKaTeb TUTIIS 5, CHAOKEHHBIM
pyukoil. Jlep:kartenb TUTIIS NOMKUMAETCS MPYKUHOM 7 K JIEpKATEN0 OMOKHU 6.
[Iepemernienue nepxarens KIOBEThl OCYIIECTBISIETCS € TOMOIIBIO pblyara 9, Ko-
TOPBIN BpaIlacTCsl Ha HAPaBJISIONIEH U PUKCHpyeTcs B TPEOYEeMOM TOJIOKEHUH
¢ nmomo1bo pydku 8. C mOMONIBIO peyara 9 MOKHO COBMENIATh LIEHTP OIMOKU C
LIEHTPOM BBIXOJIHOTO OTBepcTus Turis 12. Ha npyroit HanmpaBisitomieil umeercs
orpaHuuutesb 11,1pegHa3HaueHHbIN Il OTpAHUYECHUS] IBUKEHUS JepKaTelis
TUTJIS C TENBI0 TPENOoTBpalieHust yaapa Turis o6 omoky. C Apyroil CTOPOHBI
IIO/IBECA HA JBYX yroyikax 13 ykpermieH npotuBoBec 16 u BUHT 15, mo koTopomy
nepemeniaercs rpy3 14, npenHa3HadeHHbBIN 119 0aTaHCUPOBKH MEHTpUQyTu.
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1 - noosec; 2 - npusicumuas eatika, 3 - Hanpasnsawue; 4 - ynop, 5 — oepaica-
menb muaas, 6 - depacamenb Onoxu (Klogemol), 7 - npyocuna, 8 - pyuka pulua-
ea; 9 - poruae; 10 - pyuxa; 11 - oepanuuumens; 12 - mucenw, 13 - yeonxu,
14 - 2py3; 15 - sunm, 16 - npomuegosec
Pucynox 2.40 — Cxema yenmpugpyeu «llenmpoJlum-30»

OJ1s1 TUMbsL 3yO0NPOMeE3HbIX CHIIABO8

2.8.2 Bakyymnoe niumoe

Meton BaKkyyMHOIO JINThSI OCHOBAH HA yJAJIEHWU BO3AyXa U3 JINTEHHOU
dbopmbl BO BpeMs 3aliuBKHU (puc. 2.41). 3a cuer BbhIkauuBaHus U3 (OPMbI BO3AY-
Xa B €€ MOJIOCTH CO3JAaeTCsl ONpeiesieHHOe pa3psbkeHue. PasHocTh atMochepHo-
IO JIaBJICHUS U JIABJICHUS B JTUTEHHOUN (hopMe CO3[aeT NCKYCCTBEHHOE U30BITOY-
HOE JaBJIEHHE >KUIKOr0 METajula Ha CTeHKU (OpMbl, o0ecreunBas TeM CaMbIM
KaueCTBEHHOE BOCIPOU3BEICHHUE OTIMBKAMU peibeda MOBEPXHOCTU MOJEIBHOM
MOJIOCTH (HOPMBL.

BakyyMHOe nuThe, Kak ¥ [EHTPOOEKHOE, Tak:Ke 00eCrieurBaeT MPUHY M-
TEIBHYIO MMOJjavy paciiiaBa B MOJIOCTh JIUTCHHOU (opmbl. OTHAKO TIPU IEHTPO-
OC)KHOM JIUTHE KUJKANW METaJT 3aTeKaeT B (hOpPMY, 3alOJHEHHYIO BO3JIYXOM H
ra3oM, KOTOPbI OKa3bIBA€T COMPOTUBIICHHUE KUJKOMY MeTallly. Torjaa kak npu
BAKYYMHOM JIUThE 3TO COMPOTHUBJICHUE PABHO HYJIIO, MMOCKOJbKY MPAKTUYECKH
BECh BO3MIyX U3 MOJIOCTH (DOPMBI TIPH 3aJIMBKE BBICACHIBACTCS (HOPBAKYYMHBIM
HacOCOM.
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1 — xo6ws ¢ pacnnasnennvim memaniom; 2 — acbecmosas nPoKIaAoKa;
3 — iumetinas gopma; 4 — nepopayus Ha onoke; 5 — 8aKyyMHulll pecusep,
6 — 100600 K saxkyymHoMy HACOCY
Pucynok 2.41 — Cxema 6axyymnozo numos

['yro JI.A. [26] noka3an pacyeTHBIM IIyTEM, YTO HA TUIIOBOM YCTAHOBKE
HEHTPOOEKHOTO JIUThs JAaBJICHHE JKUIKOIO METalsla COCTaBIIACT MOpsJIKa
10-10* ITa, a mpu ITUTHE METOJIOM BaKyyMHOTO BCAChIBaHUS — 5,5-:10% Ia, T.c.
JABJICHUE KUJIKOTO METaJljla IPU LIEHTPOOEKHOM JIMThE MPAKTUYECKHU B J[Ba pas3a
BBIIIIE, YEM JaBJICHUE MMPU BAKYYMHOM JIUTHE.

3anonHeHue (OpPMbI MOCPEICTBOM TAKOTO OOJIBIIOTO JABJICHUS SIBISETCS
NPUYMHON HECKOJIBKHX OTPUIATENBHBIX (hakTopoB [4]:

- abpasust yactul] (OpMOBOYHONM MacChl CO CTOPOHBI METAJlJIa U TOTJI0-
IIEHUE UX OTJIMBKAMU;

- OBICTPOE 3aKPBITUE OTBEPCTHUS JIUTHUKOBOW BOPOHKH, O€3 BOBMOKHOCTU
BBIITYCKa BO3/lyXa W OCTAaTOUHBIX Ta30B, OOPa3yIOIIMUXCS OT CrOpaHUs BOCKa U
BBIJICJISIONINXCS B MOMEHT 3aJIMBKHU;

- HEPAaBHOMEPHOE pachpeiesieHue KOMIIOHEHTOB CIJIaBa B OTJIMBKE H3-3a
CUJIBHOM IEHTPOOEKHOM CHUJIBI, KOTOpasi MPOBOIUPYET SIBICHUE XHUMHYECKOU
JUKBAIUH,

- XpYIKOCTh OTJMBOK M3-3a MPUHYAUTEIBHOTO U PE3KOTO JAEHCTBUS LIECH-
TPOOCKHOM CHUIIBI Ha CILJIAB.

2.8.2.1 YVemanoesxa «sakyym-wemanny

VYcranoBka «Bakyym-Metaium (puc. 2.42) cocTout u3 paboueil KaMepsl 2,
B KOTOPOW YCTaHOBJICHa OMOKa |, KaMepbl MPeIBAPUTEIBHOTO pa3psiKEHUs 3,
¢dbopBaKyyMHOTO Hacoca 7 | IMyJIbTa yIPaBIICHUs, HA KOTOPOM PaCIOJIOKEH Ma-
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HOMETp 5, CUTHAJIbHAS JIJAMIIOYKA W BBIKJIIOYATeNb Hacoca. i1 coeauHeHus pa-
0ouel kKamepbl C KaMepou MPeIBaAPUTEIBLHOTO Pa3psKEHUSI UMEETCS BaKyyMHbBIN
3atBOp 6 ¢ pykositkoi 4. B BepxHelt yacTu paboueit kamepsl uMeeTcs (iaHerr ¢
KOJIBLIEBOM YIJIOTHUTEIBHOM Hpokiaaakoi 8 [20].
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1 — onoka; 2 — pabouas xamepa, 3 - kamepa npedsapumenrbHO20 PA3PAHCEHUSL,
4 — pykossimka 8aKyymMHO20 3ameopa, 5 — Nyibm YNpasieHus ¢ MaHoOMempoMm,
CUCHATIbHBIM UHOUKAMOPOM, BbIKIIOUAMeNeM HAcocd, 6 — 8aKyYMHbLU 3ameop;
7 — ghopeaxyymmusiii Hacoc, 8 - ¢hraney ¢ Koabyesou
VIAOMHUMENbHOU NPOKIAOKOU

Pucynox 2.42 - Cxema ycmano8Ku «8axyym-memai»

[TpuHun paboThl YCTAHOBKMU cienytoumi. B kamepe npenBapuTenbHOTO
pa3pexeHus ¢ IMOMOILBK Hacoca CO34aeTcsl BakyyM. [IpokaneHHyr0 IUTEHHYIO
(dopMy ycTaHaBIMBaIOT Ha (uiaHel] paboyell KaMephl U BBIMOJIHAIOT €€ 3aJUBKY
KUIKUM MeTaJuIoM. [IpakTHyeckn OTHOBPEMEHHO C 3aJIMBKOW, TOBOPOTOM py-
KOSITKA BaKyyMHOT'O 3aTBOpa, pabodyr0 KaMepy COECIUHSIOT C KaMepOou Mpe/Ba-
pUTENBHOro paspexxeHus. [Ipu 3TOoM naBiaeHuMe Ha CTEHKM Ta30NpPOHULIAEMOMN
(GopMBbI yMeHbIIaeTCs (CTAHOBUTCS 3HAUUTENIBHO HIDXKE aTMOC(HEPHOT0), U aTMO-
chepHoe naBieHHUE, ACHCTBYs Ha MOBEPXHOCTh *KHUJKOIO MeTaljia, 3aCTaBJseT
€r0 3aMO0JIHATH JINTEHHYIO MOJOCTh (POPMBI.

Hcnonp30BaHne BakyyMma IpU JIMThE FOBEJIMPHBIX U3IEIUHN, HA IIPUMEpe
YCTAHOBKHU «BaKyyM-METaJDy, UMEET CIECAYIOLINE PEUMYIIECTBA!
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- BO3MOYKHOCTh TMOJYYEHHUsI KaY€CTBEHHBIX aXXypPHbIX TOHKOCTEHHBIX OT-
JIMBOK BCJIEJICTBUE OTCYTCTBHSI CONIPOTUBIICHMS BO3AyXa B JIUTEHHOU popme;

- BO3MOKHOCTh MOJYYEHHUS TJIOTHBIX OTJIMBOK 0€3 ra30BbIX PAKOBHH, KO-
POJIBKOB U JIp. 1e(peKTOB;

- 00ecreurBaEeTCsl PABHOMEPHOCTH U OBICTPOTA 3aJIUBKHU (HOPM;

- 00€ecIeynBalOTCs YCIOBUS AJI TOJTy4YeHHsI OOJBIIOT0 KOJIMYECTBa OTJIU-
BOK 32 CUET YBEJIMYEHHS pa3MEPOB OIOK;

- COKpaIIAeTCsl KOJIMYECTBO 0OOPOTHOIO METasIa Ha TUTHUKAX;

- IpOLEHT Opaka Ha METaJUIMYECKOW €JIOUKE IMOIY4YaeTcsl MPAaKTHYECKU
HYJIEBBIM;

- MIOBBIIIEHHAS TUIACTHYHOCTH (KOBKOCTb) OTJIMBOK.

2.8.2.2 BakyymHwvie UuHOYKYUOHHbIE TUMElHble YCMAHOBKU C OOHHbIM PA3-
JIUBOM

B 1oBenupHOM IPOM3BOJACTBE MIMPOKOE PACIPOCTPAHEHUE MONTYUYHIH Ba-
KyyMHbBI€ YCTaHOBKHU C JIOHHBIM pasnuBoM (BYIP). OTu ycTaHOBKHM OCHAIIEHBI
WHIYKITMOHHBIMH TUIABHJIBHBIMU TI€YaMH, B KOTOPBIX IIJIaBKa METaJlJIa BEJIETCS B
BaKyyMe WJIM B 3allTATHOM Cpe/ie MHEPTHBIX Ta30B, a 3AJIMBKA MeTayia B (popmy
OCYIIIECTBIISIETCS Yepe3 TOHHYIO YacTh THTJIA.

Oco6oe TpenMyIecTBO WHIYKIIMOHHOTO METO/Ia TUIABKU 3aKIIOYAeTCs B
JOCTaTOYHO OBICTPOM JIOCTHIKECHUH TEMIIEpaTyphl HarpeBa, TaKk KaK OCHOBHAs
DHEPTHS TPoIecca COCPEAOTOUYCHA HEMOCPEACTBEHHO B THUTIIE C METAJIOM.
DNEKTPOMArHUTHOE TOJIE WHIYIUPYET B THUTIIC BUXPEBBIC TOKH, KOTOpHIC HE
TOJIBKO OBICTPO HArpeBaIOT U TUIABSAT METAJI, HO U MHTEHCHUBHO MEPEMEIITUBAIOT
€ro B MPOIIECCe MIAaBKH, 3HAYUTEIHHO MOBHIIIAS Ka4eCTBO JTUThS U CHUKASI JINK-
BalUIO.

KoHcTpykiust yCTaHOBKH COCTOMT U3 ABYX BEPTUKAIBHO PACTIONOKEHHBIX
KaMmep: BEepXHEW — IUIaBWJIBHOW, WU HWXHEH (711 (popMbl) — JUTEHHOUN (puC.
2.43). B mnaBuiibHOM KaMepe pa3MeIIeHbl HHIYKTOP C THIJeM. Turenb B JOH-
HOM YacTh UMEET OTBEPCTHE, MPEIHA3HAUCHHOE /IS pa3jiMBa METallia, U Iepe-
KpbIBAEMOE BO BpEMs IUIABKM CHEHHAJIBHBIM CTOMOpOM. B nmTeliHONW kKamepe
pa3MeIleH MPUEMHBIN CTOJI JIS OMOKH C THAPABINYCCKUM MEXaHU3MOM TI0]b-
eMa-ormyckanus. B o0enx kamepax peaqn3oBaHO HE3aBHCHMOE JPYT OT Apyra
BaKyyMHpPOBaHHUE.

97



T=1040°C

1

T

1 — cmonop; 2 — mueens; 3 — uHOyKmop, 4 — meniou3oNAYUOHHbIL CIOU, 5 —
Kopnyc, 6 — mepmonapa, 7 — nogopomuas Kpvluka, 8§ — omeepcmue 0Jisi OOHHOU
pasznusku, 9 — pesunosvie yniomuumenu, 10— gpopma 6 onoke;

11 — npuemmusiii cmon 01 onoKu
Pucynok 2.43 - Cxema niasuivHo-3a1u804H020 V314 YCMAHOBKU C OOH-

HbIM PA3TUEOM

Paccmorpu npunuumn peicteus ycraHoBku BY/IP u ra3zoBsiil pexuM iu-
Thsl MOJT IGUCTBUEM TpagueHTHOro naByieHus (puc. 2.44). Ilpouecc miaBku me-
TaJUIa B IUIABWIBHOW KaMepe MPOTEKAeT B 3aAIMTHOWU CPENEC, UCKIHOYAIOIIEH
OKHCJIEHME KOMIIOHEHTOB CIUIaBa (B aTMocdepe MHEPTHOrO Ta3a WU B BaKyy-
Me). B xozie niaBku CcTONOp HaXOJUTCS B IUIOTHO MPHXKATOM MOJIOKEHUH K pas3-
JMBOYHOMY OTBepcThro Thris. Korna pacrasiieHne MeTtaiia JOCTUTHYTO, OIO-
Ky M3BJIEKAIOT U3 MPOKAJIOYHOW MEYM M 3arpy’KaroT B JINTEMHYKO KaMepy ycra-
HOBKH.

Ilocne 3arpy3Ku ONOKH JINTEMHYIO KaMepy T€PMETU3UPYIOT U C IIOMOILBIO
TUPABIMYECKOTO TMOJBEMHUKA IUIOTHO MPUKUMAKOT OIOKY JMTHUKOBOW BO-
POHKOH K BBIITYCKHOMY OTBEpCTHIO THUIJIA. KaMepy ¢ OIOKoW BaKyyMHUPYIOT, a B
IUTABWJIBHOM KaMepe HaJ 3€pKajioM MeTallla CO3/1al0T M30BITOYHOE JaBIICHUE
MHEPTHOIO ra3a. B MOMEHT BpeMeHH, KOrJa CTOIOp ¢ TEPMONAPOU NOAHUMETCS
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U OTKPOET Pa3JIMBOYHOE OTBEPCTUE B TUTJIE, PACIUIaB MO/ IEUCTBHEM COOCTBEH-
HOTO Beca U 3a CYET Mepernajia JaBjeHusl B IUIABUJIBHOW U JTUTEHHON KaMmepax,
nepeTeyueT U3 TUTJIS B MOJOCTh JIUTEHHON (OPMBI.

~ N f N

Ar

Benukonenwasn
2a3onpoxuyae-
MOCMb

a) pesicum naasxu, 6) pexdcum aumosi
Pucynok 2.44 — Cxema 2azoso2o pesicuma npu pabome
aumeunvix ycmanosoxk BY/[P

Kak BUIIHO U3 CXeMBbI, IPEACTABICHHON HA pUCYHKE 2.44, HanpaBIeHHBIN
CBEpXY BHM3 I'PaJMEHT JABJICHUS WHEPTHOTO rasa, IoJ IECUCTBUEM KOTOPOIO
pacimiiaB meperekaer B (QopMy, 0OecredyrMBaeT ONTUMAJbHOE 3aIllOJIHEHUE
MOJIETIbHOW  MOJIOCTH  (OPMBI U, COOTBETCTBEHHO, BBICOKOE KauecTBO
IIOBEPXHOCTU OTIMBOK. lIpyM BakyyMHOM IUThE cClleyeT NPUMEHATH TOJBKO
nepQopupoBaHHBIE  OMOKH, KOTOpble MOTYT OO€CHeYUTh  OTIMYHYIO
ra3onpoHHUIIAEMOCTb (POPM MPHU UX BaKYyyMHUPOBAHUHU.

OTnuunTensHOM 0coOeHHOCTRIO yeTaHOBOK BYJIP siBnsercs To, uro Ona-
rojaps NPUHLHUILY JOHHOTO CIMBA METAJJIA B MPOLECCE 3AJIMBKU €r0 B OMOKY, B
(hopMy TMOCTYMaeT TOJIBKO YMCTHIM CIUIaB, TaK KaK IIJAKOBbIE COCTaBIISAIOIIME
OCTAIOTCSl Ha MOBEPXHOCTU 3€pKajla METAJUIAa, U MOMNaAaloT TOJbKO B BEPXHIOIO
4acTh OTJIMBKH - JINTHUKOBYIO BOPOHKY.

CoBpeMeHHbIe yCcTaHOBKH cucTteMmbl BY/IP ocHalieHbsl aBTOMaTU4€CKUMU
YCTPOMCTBAMM MJII TOYHOTO ONPENEIICHHS TEMIIEPATypPhl IUIABKH, ITO3BOJISIO-
IIUMH BBIMOJHATH a0COIIOTHO TOYHOE MOBTOPEHUE LIUKIIOB JIUThSI ¢ MUHUMAJIb-
HBIM TPOIIEHTOM yrapa u Opaka. Cuctema KOHTPOJIS TEMIIEpaTypbl MIPEACTaBIA-
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eT co0oil TepMomapy, pa3MelIeHHYI0 B IYCTOTEJIOM CTOIOpPE, KOTOpPHIE COB-
MECTHO MOTrPYkal0TCs B pacIjiaB U TEPMOPETYISATOPA.

JluTeliHple MAIIMHBI C JIOHHBIM PAa3JIMBOM TaKXE€ MOTYT OCHAaIAThCA
YCTPONCTBOM ISl MPOU3BOJICTBA T'paHys cepedpa, 30JI0Ta U UX CIUIABOB, YTO
0COOCHHO Ba)XXHO IIpH mepepaboTke (MeperiaBke) Bo3BpaTa COOCTBEHHOTO IPo-
U3BOJICTBA B BUJIE€ OCTATKOB JIUTHEBBIX €JI0YEK, TUTHUKOB, CTPYKKH.

[IpeumymecTBa MPUMEHEHHS] WHAYKITHOHHBIX JINTCHHBIX YCTAaHOBOK CH-
crembl BY JIP:

- BBICOKOE KaueCTBO JIUTHSI;

- 3aIuTHas aTMoc(epa MHEPTHOTO ra3za MpH IJIaBKEe MeTaia mpeaoxpa-
HSIET pacIuiaB OT BO3JECHCTBUS KHCIOPOAa B TEUEHUE BCETO IMpoLiecca IIaBKU U
3aUBKH B PopMy;

- TOYHBIA KOHTPOJIb TEMIIEPATYPhl B THTJIE TIPH IJIABKE METAILIA,;

- DJIEKTPOMArHUTHOE TEpEeMENIMBaHUE pacIljiaBa, 00ECIeYUBAIOIEe O/I-
HOPOJHOCTb Y TOMOT€HHOCTh CILJIaBA [0 BCEMY CEUCHUIO «EIIOUKNY;

- BO3MOKHOCTb JIUThS C KAMHSIMH;

- OBICTpBIN paOOUMii UK U TPOCTOTA B YIPABIICHUU.

2.8.2.3 Ilpomvlutnennvie 6aKyymuvie UHOYKYUOHHbBIE TUMELHbLE YCIMAHOG-
KU

B Hacrosiee BpeMsi HanOoJIbIIYI0 TOMYJISPHOCTh CPEAU IPOU3BOAUTENEH
IOBEJIMPHON MPOAYKIMM TMOJNYYWIM BAaKyyMHbIE HMHAYKIIMOHHBIE JIUTEHHBIE
YCTAaHOBKM TAaKUX MHPOBBIX OpEHIOB IOBETUPHOTO OOOPYJOBaHUSA Kak:
NEUTEC (CIIA), TOPCAST (Utamust), INDUTHERM (I'epmanust) u np.

2.8.2.3.1 Jlumeiinvie ycmanosku NEUTEC

JInteiinasa mamuna «<NEUTEC J-2R».

YcranoBka «NEUTEC J-2R» (puc. 2.45) npeanasHadeHa st pabOTHI B
YCIOBHUSX MENKHX FOBEIMPHBIX MACTEPCKHUX JUIS BBIMOJHEHWS Ka4eCTBEHHOTO
JMThS HEOOJIBITMMH TTAPTUAMU [27].
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5
6
7
- 8
3
9
4
10
1 — pwiuae ons tumos; 2 — cmomposoe okHo, 3 — niasuivhas kamepa, 4 — cu-

cmema 8aKyymMupoeanus; 5 — peiuae 0iis nepemeuusanus; 6 — KOHmpoib mem-
nepamypul, 7 — ROSPYAHCeHHAs: mepmonapa, 8 — KOohmponb ammocgepvi, 9 —
numetinas kamepa, 10 — enasnulil svikovamens
Pucynox 2.45 - Oowuii 6uo aumetinou ycmanosxku « NEUTEC J-2R»

VYceranoBka « NEUTEC J-2R» oTiMuyaeTrcsi CpaBHUTENBHOM JIETKOCTBIO B
paboTe U MPOCTOM MOCIIEA0BATEIBHOCTHIO ONIEPALIHNA:

1) OTKpBITH KPBIIIKY TUIABMIBHON KaMepbl H YCTAHOBHUTH CTOTIOP B Kpaii-
HEM HUYKHEM TOJIOKEHUH JJIs1 IEPEKPBITHSI 3aTMBOYHOTIO OTBEPCTHSI TUIJIS;

2) YyCTAaHOBHUTH KOHTPOJUIEP TEMIIEPATyphl Ha TPeOyEeMYI0 TeMIIEparypy
JIUTHS ¥ BKIFOYUTh UHAYKIIMOHHBINA Harpes;

3) 3arpy3uTh METAUTMYECKYIO UXTY B TUTEIIb;

4) 3aKpBITHh KPBHIIIKY TUIABMJIBHONW KaMeEpHhI;

5) BKIIIOUUTHh BAKyYMHUPOBAHUE TUIABWIIBHOW KaMephbl U TOCINIE JOCTHKE-
HUS TPeOyeMOTO pa3psKeHUs BKIIIOYUTH MOJady 3allUTHON atMocdepbl HHEPT-
HOT'O rasa;

6) mocie BbIXOJa TUIABMIILHOW KaMephl Ha paboduil peKUM B JTUTCHHYIO
KaMmepy 3arpy3uTh MPOKAJIEHHYIO (hOPMY;

7) HEMmOCPEICTBEHHO Iepe]l Pa3JIMBKOW MeTajjla BKIYUTh BaKyyMHPO-
BaHME JINTCHHOUN KaMephl ¢ (OpPMOii;

8) ¢ MOMOMIBIO phluara MallMHbl OCYIECTBUTDH BBIITYCK pacIiaBa U3 TUTJIS
B hopmy.

OyukuoHabHble 0co0eHHOCTH YcTaHOBKH « NEUTEC J-2R»:

- MPOCTOTA KOHCTPYKIUU U pabOThl YCTAaHOBKH;
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- OBICTpBIE LUKIIBI JTUThS: OT 6 0 8 MUHYT (IIOCJIE€ BBIXOJ]a YCTAHOBKH Ha
3a/IaHHBIN TEMIIEPATYPHBIA PEIKUM);

- TUThE B OECKUCIOPOIHON Cpeie U 3allUTa CIIJIaBa OT OKUCIICHUS .

Texunueckue xapakrepuctuku «NEUTEC J-2R»:

- MakcHManbHas eMKocTh Turint: 154 cv® (722 T cepeGpa 999-if mpoGst
i 902 r 30510Ta 585-i npoOkI);

- MaKCUMaJbHast eMKOCTh onoku: 102x229 mm (¢ mepdopamnmeii);

- BpeMsi IIUKJIa JIUThS (TIOCIe MepBOro mporpesa): 6...8 MUHYT;

- MakcuMaibHas Temneparypa: 1204 °C;

- rabaputHblie pazmepsl: 810x640x460 mwm;

- Macca YCTaHOBKH — 94 KT;

- IapaMeTpbl AIEKTpONUTAHUs: HanpsbkeHue cetu 220 B, cuma toka 15 A;

- MOIIIHOCTh YCTaHOBKHU: 1,5 kBT;

- 3allIUTHAS cpefa: apro wim a3ot (gasienue 0,7 Mlla);

- POU3BOUTEIBHOCTh BAKYYMHOT'O Hacoca: 142 ji/muH.

Jlnteiinas mamuna «NEUTEC J-zP».

VYceranoBka «NEUTEC J-zP» (puc. 2.46) npeacraBisieT coOoi moJryaBTo-
MaTHUYECKYIO CPEIHEUYACTOTHYIO MHAYKIMOHHYIO BaKyyMHYIO JIMTEHHYIO MalllU-
HY C JJOHHBIM Pa3iIMBOM, OCYIIECTBISIEMBIM OJT KOHTPOJIEM MUKPOKOMITHIOTEPA.
JlaHHast MOJENb OPHUEHTUPOBAHA NJISI CEPUMHOTO JHThS IOBETHPHBIX W3ICTHI
[27].

®OynkunoHanbHbie ocobeHHocTH yeTaHoBKH «NEUTEC J-zPy:

- TOYHBI MHKpPOIPOIECCOPHBIA KOHTPOJIb BCEX MapaMETPOB JIUTHS B pe-
aIbHOM BPEMEHHU O00eCIeYMBAECT BBHICOKYI) TOYHOCTh M KAauecCTBa JIUThS, YTO
0COOCHHO Ba)KHO JJIS JIUThS IO MOJCIISIM ¢ KaMHsiMH (Stone-in-Wax).

- DKOHOMUYHBIE PACXOJHBIE MaTepuajbl TUIJISI C JJIUTEIBHBIM CPOKOM
ciy)0b1 — 150..250 muKI0B MIaBKU;

- 3aaTeHTOBaHHAsl TEXHOJOTHUS JTOCTHKEHUS MOJHOM OJHOPOAHOCTH Me-
Tajuia 6e3 MPEBBIIICHUS TPOODI;

- YCTaHOBKa KOMIUIEKTYETCSI IOMOJHUTEIbHON CUCTEMOM I'paHyJIsLuu Me-
Tajjia U3 OCTaTKOB JINTHEBBIX €JI0YEK;

Texunueckue xapakrepuctuku «NEUTEC J-zP»:

- MAKCUMAJIbHBIN pa3mep onoku ¢ guanmem: 127 x 229 mm;

- MaKCHMAIbHAs €MKOCTh THINIS B PEKHME JIMThS B OMOKY: 184 oM
(1439 r 30510Ta 585-i poOsl mim 1151 T cepedpa 999-it mpookI);

- BpeMsl IIUKJIa TJIaBKU U JIUThA: 4 MUH,

- MakcumaibHas Temneparypa: 1510 °C;

- motpebasieMasi MOIIHOCTh: S KBT.

- Macca yCcTaHOBKHU — 132 KT

- MapameTphbl AIEKTPONUTAHUS: HanpsbkeHne cetu 220 B, cuiia Toka 45 A;

- 3allMTHAs cpefia: aproH WK a3oT.

- rtabapuTHbie pa3Mepsl (0€3 CHCTEeMBI BOJSIHOTO  OXJIAXKICHHS):
890 (BeicoTa) X560 x 970 MM.
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B KOMIUIEKT yCTaHOBKH JOMOJIHUTEIBHO MOTYT ObITh BKJIFOUEHBI:

- CUCTEeMa IMHAMUYECKOr0 KOHTPOJIA JABJICHUS MTPH 3aJIMBKE OMOKU;
- TPaHyJIsITOD;

- BAaKyyMHBIH Hacoc;

- @BTOHOMHEBINA OJIOK CHCTEMBI BOJSAHOT'O OXJIaXXKACHHAI, BMOHTHpOBaHHLIﬁ
B OCHOBAHHUC YCTAHOBKH.

1 — cvemnasn namnenwv 0ns docmyna 6 mawuny, 2 - N1ABULbHASL KAMePad ¢ UHOYK-
MopoM u muenem, 3 - 2/IA6HbLU BbIKIIOUAMENb, 4 - 6CIMPOEHHbIU 8AKYYMHbIU
Hacoc; 5 - no0CcmasKka-xon00UbHUK, 6 — CMOMpPoO8oe OKHO, 7 - KOMNbiomep

ynpasnerust, 8 - KOHmMpoab 3auWUmMHOU ammocgepuol,
9 — umetinas xamepa 01 YCMAHOBKU ONOKU
Pucynoxk 2.46 - Obwuii 6uo numeitinou ycmanosku « NEUTEC J-zP»

2.8.2.3.2 Jlumeiinvie ycmanoexu TOPCAST

Bakyymusbie nuteitnbie ycranoBku [OPCAST (Mramusi) cepun TVC
(puc. 2.47) [28] xapakTepu3yrOTCs MOJHON aBTOMATHU3aIMCH, TIPOCTOTON B IKC-
IUTyaTalluy U PeAHAa3HAYCHBI JIs1 HEOOJBINX U CPEIHUX YUACTKOB FOBEIHPHO-
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ro JuThs. [laHHbIE MalMHBI PaOOTAIOT MO TPATUIMOHHOMY MPUHIIMITY BaKyy-
MHUPOBaHUS KaMepbl C OMOKON M CO3JAaHUs M30BITOYHOTO JABJICHUS B TUIABUIIb-
HOM Kamepe NpH 3aJIMBKE METAJUIA, MPU 3TOM MPEANOYTUTEIbHEE NMPUMEHSTH
neppoprupOBaHHBIE OMOKHU.

[1naBneHue MeTasuia OCyIIeCTBISAECTCS B 3alIUTHON aTMocdepe (a3oTa, ap-
rona unu renus). CpeaHedacTOTHOE MHIYKIMOHHOE MepeMelInBaHue oOecre-
YMBAECT JOCTHUKECHHE MAaKCUMAJIBHOM I'OMOI€HHOCTH pacruiaBa. MOIIHBIM Baky-
YMHBIA HAcoC UCHOJb3yeTcs it ycuieHus s¢@dekra 3acachlBaHUs MeTalia B
dopMy, B TO BpeMsl Kak 3aJIMBKa METaJlIa OCYIIECTBISIETCS MPHU ACHCTBUU U30bI-
TOYHOTO JABJICHUS U3 IJIABWJIBHOW KaMeEphl, 4TO ITO3BOJIAET CYIECTBEHHO CHHU-
3UTh yCAJ0YHYIO IIOPUCTOCTb.

B mponecce 3arBepaeBaHHs M OXJAXKIACHUSA 3AJIMTOrO METAJIa OIOKa
OXJaXJaeTcsl B 3alIUTHONW aTMOc(epe MHEPTHOTO rasa JJisi MpeaoTBpAICHUS
OKHCJICHUS.

BricoTra ucnonp3yembix Oomok mMoxeT pocturaTe 300 MM, a auamerp —
160 mm. Cpoxk ci1y»Obl TpagUTOBOTO TUTJISI U CTOMOPA CYIIECTBEHHO MOBBIIICH
(250 1MKI0B MJIAaBKU B 3aBUCUMOCTH OT KauecTBa rpaduta) 3a CUeT MPUMEHEHUS
CIEHHAIIBHOW CHCTEMBI IMPOMBIBKA KaMep MHEPTHBIM Ta3oM, IIPU IMPOBEAECHUU
KOTOPOM BO3AYyX YIAJISETCA U3 KaMEpbl B TEUEHUE HECKOJIBKUX CEKYHII U 3aMe-
HSIETCA MHEPTHBIM ra3oM. [Io cpaBHEHHIO C TPAAUIMOHHBIMU CUCTEMaMHU 3alld-
ThI TUTJIS (BBITECHEHHEM KUCJIOPOAa MHEPTHHIM ra30M IyTeM HarHeTaHWs ra3a B
BO3ylIHYIO cpeny kamepbl) B yctaHoBKax TOPCAST TVC pacxoa uHEpTHOro
ra3a M OKMCJIEHUE CIJIaBA MUHUMAJIbHBI.

Texnnueckue xapakrepuctuku MoaenbHoro psaa TOPCAST TVC npu-
BeeHbI B Tabmuie 2.21 [28].

Tabauya 2.21 — Texnuueckue xapaxmepucmuku nid8UIbHbIX YCMAHOBOK

TOPCAST TVC

Mogenb TVC3 TVC4 TVCI10
KonnuectBo nporpamm 1 1 8
EMKOCTE THLILS 1 xr 3010712 2 KT 30J10Ta 3 Kr 30710Ta

0,5 kr cepebpa 1 kr cepebpa 1,5 kr cepebpa
Makc. nuamMeTp OIoKH, 150 150 150
MM
1 2 3 4
Makc. BBICOTa OIIOKH, 280 280 280
MM
MoHOCTh HUHIYKTOPA, 3 4 10
kBT
BakyymHBII Hacoc BHEIIIHUI BHEIIIHUI BHEIIIHUI
N30bITOUYHOE JaBJICHHE,
MIIa 0,2 0,2 0,3
Makc. Temnepatypa, °C 1400 1400 1400
Hcnonb3yemble MeTauibl Au, Ag, Cu, Zn, Al, natyus, OpoH3a
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10

7

1 - saxyymnas kamepa (kamepa 015 onoku), 2 - niasUIbHAS Kamepa, 3 — Kpbll-
Ka NIABUNbHOL Kamepbl, 4 - 3anopHblil Wmox muesis, 5 - 3anop niasuibHol Ka-
mepul; 6 - skpan ynpaenenust « Touch-screeny; 7 - KHONKU ynpasieHusl,

8 - punvmpuol saxyymuotl nomnol, 9 - cucmema nHeMaAMUYECKo20 NOObeMa -
metinou kamepwl,; 10 - cucmema nHeemamuyecko2o noovema onoKu

Pucynok 2.47 — Cxema obwezo 8uoa niaguibHou yCmaHo8KU
TOPCAST TVC

YcranoBkn TOPCAST TVC nomHOCTBIO aBTOMATUYECKHE, YTO CYIIE-
CTBEHHO YIpOIIaeT paboTy oneparopa: HEOOX0AUMO BCETrO JIUIIb 3arpy3UTh Me-
TaJlJl, yCTAHOBUThH OMOKY M Ha)XkaThb KHONKY «Starty M mociie LUKIJIA JIUThS U3-
BJICYb 3AIUTYIO (OpPMY.

@OyHKIMOHAIBbHBIE BO3MOXHOCTH ycTaHOBOK TOPCAST TVC:

- IUTABWJIbHAS U JINTEWHAsA (BaKyyMHasi) KAMEpPbI - FTEPMETUYHBI, 3TO O3HA-
YaeT, 4YTO KaMepbl aOCOIIOTHO HE3aBUCUMBI,

- B YCTAHOBKE MOJKHO HCIIOJIb30BaTh OMOKU ¢ (raHieM u 6e3 ¢riania,
nepdopupoBaHHbIE U HE Nep(HOPUPOBAHHEIE;

- ycranoBka umeer 100 mporpamMm JUThS; UMEETCS BO3MOKHOCTh IO-
KIIIOUnTh ycTaHoBKY K IIK; Takke BO3MOMXHO HMCHOJIb30BAaHUE IMPUHTEpA IS
BBIBO/IA PE3YJIbTATOB JINThSI HA ME€YATh;

- MPOrpaMMHUPOBAHUE U KOHTPOJIb JIUThS OCYIIECTBISIOTCS C MOMOIIbIO
ceHcopHoro (touch-screen) skpana.
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2.8.2.3.3 Jlumeiinvre ycmanosxu INDUTHERM

Bakyymubie nutetinble yctaHoBku ¢upMbl INDUTHERM (I'epmanust)
ABJIAIOTCS HanOoJiee NOMyJIIPHbIMUA HHAYKIIMOHHBIMUA BaKyyMHBIMU JTUTEMHBIMU
marmuHamMu [11]. OcoOyro MOnyJsipHOCTh CPEelU IOBEIMPOB MOJIyYHSIa MOJEIb
VC 400 (puc. 2.48). O6mmii Bun mammubl VC 400 mpejncraBieH Ha PHCYH-
ke 2.48, a cxema ee MIaBUIbHO-3aJIMBOYHOTO y3Jla — Ha pucyHke 2.49.

Ha mammnae VC 400 metami ruiaBuUTCS B MHAYKIUOHHOW MEYH B WHEPT-
HOH ra3oBOW cpejie 3a HECKOJIbKO MHHYT. CHcTeMa KOHTpOJIS TEMIIEpaTypbl
TJIABKK COCTOUT M3 TEPMOIIAPHI, MOTPY>KEHHOI B pacijiaB, U TEPMOPETYIISATOpa,
KOTOPBIA MOKET KOHTPOJIMPOBATh TEMIIEPATYpy IUIABKU ¢ TOUYHOCTHIO 2...3 °C.
BakyyMmHBII HacoC yCTaHOBJIEH BHYTPH caMOW MamuHbl. Ha ycraHoBke mon
TUTJIEM MOKET OBITh YCTAHOBJICHO YCTPOMCTBO JIJIsl IPOU3BOJCTBA I'PaHyJl 30J10-
Ta, cepedpa WK UX CIUIaBOB.

TexHuyeckue XxapakTepUCTUKH MOJENBHOTO Psiia BAKYYMHBIX JTMTEHHBIX

maiid INDUTHERM npuBenens! B Tabnuiie 2.22 [29].

Tabnuya 2.22 - Texnuueckue XapakxmepucmuKku 6aKYYMHbIX YCMAHOBOK

INDUTHERM

Monens Buenrauii BUJ] YCTAHOBKH TexHuueckue XApPaKTCPHUCTUKH

1 2 3

- py4HOE THEBMATHYECKOE YIIPaBJICHUE;
OIIIHOCTh PE3UCTUBHOIrO Harpena: 2 KBT;
anpspkeHue nutanus: 220 B;

ita Toka (ogHodaszHoro): 10 A;

0BEM THTIA: 245 CM3;

MCCTUTEILHOCTD TUTIIA: 3 KT 30/10Ta

(50-i1 mpoOwI;

BApUAHTHl TUIABKM MeETajljla: B BaKyyMme, B
pMaTbHOM aTMOC(HEpPHOM JaBJICHUH, IO
WUTOW WHEPTHOTO raza WIH C W30BITOYHBIM
BIICHHEM;

ndpoBo AUCTIIEH ¢ MHAUKAIMEH TeMIepa-
Obl, BAKYYMHBI MaHOMETP U MaHOMETP H3-
TOYHOT'O JIaBJICHHS;

rabaputHbie pazmepsl: S00x820x800 mwm;

- Macca: 85 kT;

- MaKc. rabapuThl onok: ¥130x260 MM

INDUTHERM
VC300
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IIpoooncenue mabauywor 2.22

1

INDUTHERM
VC400

- py4HOE ITHEBMaTUYECKOE YIPABICHHUE;

- MOIIIHOCTh TeHepaTopa: 3,5 kBT;

- HanpspkeHue nutanus: 220 B;

- 00BéM TurIsa: 170 CM3;

- BMECTUTEIBHOCTh TUTJIS: 2 KT 30JI0Ta
750-i1 poOBwr;

- BapUaHThI IUIABKM METaJUla: B BaKyyme, B

HOPMaJIbHOM aTMOC(EPHOM JaBJICHUU, C

M30BITOYHBIM JIABIICHUEM;

- udpoBoi QUCIUIe ¢ MHIWKALKMEH BCeX

pabovmX MPOIECCOB YCTAHOBKH;

- rabapuTHble pazMepsl: 500x760x1300 mwm;

- macca: 100 xr;

- Makc. rabaputsl onok: ¥130x260 mm

INDUTHERM
VC600

- IIOJIHOCTBIO aBTOMATUYECKOE YIPABICHUE;

- 100 nporpamm miaBku;

- MOILIHOCTB reHeparopa: 10 kBr;

- Hanpspkenue nutanus: 400 B;

- cuiia Toka (Tpexdasnoro): 20 A;

- 00BéM THrIA: 386 CM3;

- BMECTUTENIBHOCTD TUIJISL: 5,8 KT 30510Ta
750-# mpoOwI;

- Makc. Temneparypa Harpesa: 1700 °C;

- BapUaHTHI [IJIJaBKU METajljla: B BaKyyMme, B

HOpPMaJIbHOM aTMOC(EPHOM JIaBJICHUHU, C

M30BITOYHBIM JaBJeHUEM (10 3 aT™M.);

- 0e3 oKucIMTeNIbHAas cpela B JMTEHHON

KaMmepe;

- 1udpoBoOl AMCIUIEH ¢ MHIMKAlMEH Bcex

pabouunx MpoIEecCOB YCTAHOBKY;

- rabapuTHble pazMepbl: 500x820x1450 mm;

- macca: 130 xr;

- Makc. rabaputsl onok: ¢ 130x260 mm
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Pucynox 2.48 — Obwuii 610 6axyyMHOU JUMEUHOU YCMAHOBKU
INDUTHERM VC400
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1 — cmomposoe okno; 2 — KpviwiKa n1ABUTLHOU Kamepbl, 3 — 0Cb NOBOPOMA
KPbLUWKU NIABUIbHOU KaMepbl, 4 — meniousonayus, 5 — uHOykmop, 6 — cmonop;
1 — wmyyepwi 01 nooadu (0meooa) oxaaxcoaroujell HeuoKocmu 0Jist UHOYKMOo-
pa; 8§ — mueenv, 9 — 3anueounasn kamepa, 10— wumetinas gpopma, 11 — pama;
12 — noocmaska-noovemHux 0isi hopmol
Pucynox 2.49 - Ilnasunvno-3anusounsiii yzen ycmanosku INDUTHERM VC400
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2.8.3 Inasunvnvie muziu

Bo Bcex nuTeHHBIX yCTaHOBKax JJIs TUTABKH FOBEJIMPHBIX CIUIABOB MC-
MOJIB3YIOT TUTVIM. THUIJIM W3TOTaBIMBAIOTCS U3 rpaduTa, TJIUHBI U KEPAMHUKH.
Turnu ObIBAlOT MWJIMHAPUYECKHUE IS TIJIaBKU B MHAYKIIMOHHBIX M€Yax M rmevax
C DJIEKTPUYECKUM CONPOTUBIICHUEM, KOHYCHBIC TSI TJIABKH B TA30BBIX IEUYaX H
KepaMHUUYECKHE JIJIS IIEHTPOOCKHBIX JIMTCHHBIX MAIIIAH.

Cpenn OCHOBHBIX TpeOOBaHUM, KOTOPHIC MPEIBABISIOTCS K MaTepuaiam
TUTJIE MOYHO BBIJICIUTH JIBA PUOPUTETHHIX:

- MaTepuaj TUTJIS JODKCH BRIICPKUBATH TPEOyeMYIO TEMIIEPaTypYy;

- MaTepHaJl TUTJIS HE JIOJDKEH BCTYMAaTh BO B3aUMOJICHCTBHE C MaTepha-
JIOM, KOTOPBIA 00pabaThIBacTCs B JAHHOM THUTJIE.

YKa3aHHBIM BHIIIE TPEOOBAHUSAM JIYYIIIE BCETO YIOBJICTBOPSIOT TUTIIU U3
rpadUTOBBIX M YIJIEPOIHBIX MATEPUAJIOB, a TAK)KE TIIMHSHBIC (T€CCEHCKUE).

Cxema TUIIOBOTO TPpa(UTOBOIO TUTJISA ISl MHIYKIIMOHHBIX TEYeH, TpuMe-
HSEMBIX JUIS TIJIAaBKU IOBEIMPHBIX CIUJIaBOB, IpUBEJeHa Ha pucyHke 2.50. Mo-
JEeIbHBIN psia rpadUTOBBIX TUTJICH U UX XapaKTEPUCTUKU MPUBEIACHBI B TAOIHIE
2.23, 2.24 [30].

Bepxymika rpadurtoBoro turis (cM. puc. 2.50) cnenana MacCHMBHOM, CO-
XpaHSIONIEH TeMIIepaTypy MeTala B TUTJIC MPH €r0 TIEPEMEIICHUN U CIIUBE Me-
tayura. CrienuanbHas KaHaBKAa Ha BEPXYIIKE THUTJIS MO3BOJIACT HAACKHO 3aXKH-
MaTh THrenh mmniamMu. O0mas eMkocTh TS Ha 15...20 % Ooubine yka3aH-
HOM, TO €CTh 10 PEATBHO CIIABIIEMOMY MaKCUMAILHOMY KOJUYECTBY METaLIA.

Pucynok 2.50 — I paghumoewiti mueens 07151 niagKu 108e1UPHbIX CNIABOS
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Tabnuya 2.23 — Pazmepol epaghumosvix mueieti

Pa3mep Turens-70{Turens-140 | Turens-230 |Turens-380
E/Mrg — €MKOCTh T0J] MeTalll, 20 140 230 380
V0 — NoJHas EMKOCTh, CM° 82 157 256 433
H — BBIcOTa THUTTIE, MM 90 120 110 110
h — rmyOuHa, MM 70 110 90 90
D — BHemIHU# AUuaMeTp, MM 54 60 80 100
d — BHyTpeHHHII THAMETP, MM 38 44 60 80
D1 — nmamMeTp BepXyIIKH, MM 64 70 - -
Tabnuya 2.24 — MakcumanbHas MemaiioemMKkocms epapumossix mueetl

Mertaia (criaB) Turens-7/0 | Turenp-140 | Turens-230 | Turens-380
Menp, 580 1160 2000 3300
Cepebpo, T 700 1400 2400 3800
3051010, T 1250 2500 4400 7000
585 mpoba, T 900 1800 3000 5000

['padutoBBIE TUTIIM MMEIOT BBHICOKYIO XMMHUYECKYI0 U TEMIEPaTypHYIO
CTOMKOCTh. VX M3roTaBiamBaloT U3 rpadura, KOTOPHIN pa3MajbIBalOT U CMEIIU-
BaroT ¢ riuHoM. [lepes nepBbiM ynoTpeOeHHEM TUTENIb MEIJIEHHO HarpeBaroT U
npokanuBaroT. [Ipu nepBoM nmoaorpeBe BHYTPEHHSSI TOBEPXHOCTh TUTIIS JTOJXK-
Ha ObITh 0O0paboTaHa Oypo¥ ISl MPEIOTBPAIICHUS MIESTYIIEHNS €Tr0 MOBEPXHO-
CTHU U, CJICIOBATEIIBHO, 3arPSI3HEHHUS TIJIABKH.

PexoMeHnaanuu 1mo u3rotopiieHuo rpadutoBsix TrrieH [30]:

- U KaXJ0W MHIYKIIMOHHOW Te4Yu COOTBETCTBYET CBOUM pasmep rpadu-
TOBOT'O THUTJIsS, MIOCKOJIBKY T€OMETPUUECKHE PAa3MEPbI TUTJIA - IUAMETP, BBICOTA U
MaTepual THUTJIA, a TAKXKE PACHOJIOKEHUE TUTIIA B UHAYKTOPE ONMPEACIISIIOT Xa-
paKkTep Harpy3Kd MHAYKIIMOHHON YCTAHOBKHU U BIUSIOT HA PEKUM pabOTHI ycTa-
HOBKHU U KOJMYECTBO MepejaBaeMOi MOIIIHOCTH B TPa(pUTOBBIN TUTEIb;

- Ha Pa3BHBAEMYyI0 MOIIHOCTh WHAYKIIMOHHOW TEYHM OCOOCHHO BIHUSET
HapyXHbId nuametp turis D, Beicora H U pacnosoxeHne TS 1O BBICOTE B
UHAYKTOpEe. TWUIM JOJDKHBI M3rOTABIMBATHCS IO YKa3aHHBIM pa3MepaM, He
JIOJKHBI UMETh TPEIIUH, CKOJIOB.

Pexomenmanmu mo skcrmyaramnuu rpaduToBeix Turiien [30]:

- rpaduT XOTh U 00JaJaET CTOMKOCTHIO K TepMOyAapaM U MpoOYHEe Kepa-
MHKH - MaTe€puan JOCTATOYHO XPYIKUW, KOTOPBIM IIPUA YIAPHOM HArpy3ke pac-
KaJlbIBAETCs; TpaUTOBBIE TUTIIA TPEOYIOT OCTOPOKHOTO OOpAILEHUS;

- METaJI B TUTEJIb KEJIATEJIBbHO MOMENIaTh, TOCJIE HArpeBa TUIJIS 10 TEM-
HO-KPACHOTO LBETA; JJIs1 3arPY3KH ChIIYUYHX MATEPUAIIOB U IPaHysl PEeKOMEHAY-
€TCSl MCMOJIb30BATh COBOK M3 HEP)KABEIOWIEH CTAM C JJIMHHOM PYYKOW; IS 3a-
IPY3KH KYCKOB METAJIJIa U CIIMTKOB PEKOMEHIYETCA UCIIOIb30BATh MUHIIET;
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- 1711 yMEHBIIEHUSI 00TOpaHusl TUTJISl, €r0 MOXKHO «000YypHUTH», T. €. TO-
KPBITh pacIUiaBJIeHHOW Oypol (OOpHOM KHUCIIOTOM), OJTHAKO HYKHO OBITH OCTO-
POKHBIM, TIOCKOJIbKY Oypa paspyiiaet GyTepoBKY U KBAPIEBbIE MATIOUKH;

- TIpu paboTe, KelaTeIbHO HE OCTABIISTH PA30IPEThI TUTEIb OTKPBHITHIM,
JUTSl YMEHBILIEHUS IMOTOKA BO3/IyXa, YCKOPSIOIIET0 0O0ropaHue TUTJIS;

- IIpM [10J]a4Y€ HAJITyBa aprOHA Yepe3 TEIUIOM30JALMOHHYIO KPBIIIKY B 30-
HYy TUIaBKM Ha 3€pKaJI0 pacIuiaBa, CPOK CITY>KOBbI THTJIS CYIIECTBEHHO YBEIUYHU-
BaeTCH;

- TIpu HEOOXOIMMOCTH, TIOCJIC TIABKH, KOT/Ia TUTEIb OCTHIHET, €T0 OYH-
IIAI0T OT OCTAaTKOB METaJUIA MUIOCKON METAUIMYECKON MIIACTUHOM, HE UMEIOIIEH
OCTPBIX KPaeB.

['eccenckue riMHAHBIE TUTM (puc. 2.51) HM3roTaBIMBAIOT H3 >KUPHOU
TJIMHBI, HE COAEpIKaIlleH kene3a U u3BecTu. [Iprmecu KBapieBoro necka u mia-
MOTHOM MYKH MPENOTBpALAlOT pACTPECKUBAHUE U yCbixaHue Turiei. OHM Je-
IeBJIe U IIpoYHee rpadUTOBBIX, HO CPOK UX IKCILTyaTaliuu MeHble. [lepen sxc-
ITyaTalue uxX TakKe MPOKAIMBAIOT U Ta3ypyroT Oypoil, MPUIUIIINE OCTATKH
MeTaJula He BHIOMPAIOT, a BHIIIABIISIOT BMECTE C OYypOH.

Kaxxnplii MJIaBUIBHBIN TUTENb, IPUMEHSEMBIA NI MJIABKA FOBEJIUPHOIO
CIUIaBa, JIOJDKEH MPUMEHSTHCS Ui MeTallla ONpeJelIeHHOW MPOoObI, TT0ITOMY,
CHapy>KM Ha CTEHKE THUTJIA JIeJIal0T COOTBETCTBYIOILIYIO MApPKHUPOBKY.

Turnu st BaKyyMHBIX JIMTEHHBIX YCTAHOBOK FOBEJIUPHOT'O MTPOU3BOJICTBA
M3TOTaBJIMBAIOTCSl U3 YUCTBIX OTHEYMOPHBIX MaTEpPUATIOB U HE COAEpKaT HUKa-
KUX TpUMecel, KOTOpbIe MOIJIM Obl 3arpsi3HUTHh WM AeOpPMUPOBATH pacIliaB-
JsieMble B HUX cIuiaBbl. [[ns obecrniedeHusi 0osiee MPOJOJDKUTEIIBHOTO CpOKa
CIY>KObI THUIJISI PEKOMEHJYETCS €ro IMpeBapUTENIbHBIM HAarpeB B TEUCHUE
5...10 MUHYT mepea NTPUMEHEHUEM B TOU K€ MEYU, B KOTOPOU MPOKATUBAIOTCS
JINTEUHBIE OTIOKH. PEKOMEHIYETCS TaKKE YIAISATh MOCIE KaXI0W TJIABKH IUIAK,
OCTAIOIIUICS BHYTPH THUTJIS.

Pucynok 2.51 — ['nmuHsIHBIE TUTIIM JI UTABKH FOBEJIMPHBIX CILUIABOB

N

MHorue cIrjiaBel BO BpCMs ILIABJIICHUA ITOKPBIBAIOTCA ITOBCPXHOCTHBIM
CJIOEM OKAaJIMHBI, OOBIYHO TEMHOTO OBCTA, YTO MPHUBOAUT K MCKAKCHUIO CUHUTBI-
BaeMoM TEMIICPATYPhI, BbBI3LIBAsA IICPEIrpCB CIlNIaBa C BCPOATHOCTHIO ITOJIOMKH
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TUTJIL. DTa mpobiieMa JIErKO PelaeTcsl MyTeM YIaleHUs KOPKU OKaJUHBI C MO-
MOIIIbIO CHIEIUATBHBIX KEPAMUYECKUX CMECUTENCH.

Hcnapenusi, KOTOpble UCXOAAT OT CIUJIAaBOB, MOTYT MPUBECTH K 3arpsi3He-
HUIO ONTUYECKOM CHUCTEMBI YCTPOMCTBA ISl CUMTHIBAHUS TEMIIEPATYpPhl, TaKXKe
BbI3bIBas BPEIIHBIN NEperpeB ciiaBa U TUrs. Bo m30exkaHue Takux Mocie-
CTBUU PEKOMEHYETCS MEPUOANYECKH OYUIIATh 3TU YaCTH.

3arpy3ka B THUTeJIb KYCKOB MeTajljia, KOTOpbIe M3-3a CBOEW (hOPMBI MU
pasmepa MOTYT BKJIMHUBATHCS B CTEHKH THUTJISL, MOXKET MIPUBECTH K €r0 MOJIOMKE.
Bo Bpemst HarpeBa 3TH KyCKH pacIIUPSIOTCS, OKa3bIBasi 3HAUUTEIbHOE JaBICHUE
Ha CTEHKH THUTJIsI, BBI3BIBAS UX MPOTHOAHUE.

Kepamuueckue turnu [31], mpumeHsiemMble B LEHTPOOESKHBIX JTUTCHHBIX
ycTaHoBKax (puc. 2.52), oOecrneunBalOT HAJEKHYIO padOTy MpPHU KECTKOM pe-
KUME HX SKCIUTyaTallid B YCJIOBHUSAX MHAYKIMOHHOTO HarpeBa MeTajia, Koraa
pas3orpeB B HUX METalIa JI0 TEMIIEpaTyphl IuiaBjieHus mopsaka 1350...1550 °C
IPOUCXOIUT oueHb ObIcTpo (B Teuenue 0,5...1,0 mun.). [Ipu s3TOM HEOOX0TUMO
YUYHUTHIBATh HEPABHOMEPHOCTH PA30TPeBa KEPAMHUECKOTO TUTJIS, TAK KaK KOIHU-
YECTBO PACIUIABISIEMOTO B HEM METajula MpH LEHTPOOEKHOM JINThE COCTABIISIET
10...15 % ot oObema TUTJIS, UTO YCIOKHSIET YCIOBUS paOOThI TUTJIA.
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Pucynox 2.52 — Kepamuueckue muenu
07151 YeHMPOOEHCHBIX TUMEUHBIX YCIMAHOBOK

Jlns obecnieyeHust Ka4eCTBEHHOM pabOThl KEPAMUUYECKOTO THUIJISl HEOOXO-
MO BBITMIOJIHATH OMPEAECIICHHBIE MTPABHUIIA €r0 IKCILTyaTalluH, TOCKOJIbKY CTOM-
KOCTh KEPAMUYECKOIO TUTJISI 3aBUCHUT OT TUIIA NI€YM, OT TUIIA CILJIaBa, OT TEMIIE-
paTypHOTO pexuMa IUIaBKH, a TaKkke OT psaaa Apyrux ¢akropoB. CymiecTByer
PSAI pEKOMEHAAINH, OJJUHAKOBO MPUMEHUMBIX MPHU JHOOBIX YCIOBUSX JKCILTya-
TallU KEPAMHYCCKHUX TUTJICH, KOTOPbIE HE00X0IUMO cTporo cobmronats [31]:

- CHauaja KepaMUYEeCKHUW THUTENIb HEOOXOJAMMO MOMEIaTh B HHIYKTOP
IIEHTPOOCKHOM TUTEHHON YCTaHOBKH 0€3 MPEeIBAPUTEIHHOTO Pa30rpeBa THUTJIS;

- B IpOLECCe UHAYKIIMOHHOM IJIaBKU JTUTENbHOCTD BBIAEPKKH TUTJIS IPU
MaKCHUMaJIbHOW TeMIlepaType He JA0DKHA MPEBbIIATh 3 MUHYT;

- TIOCJIe OKOHYaHUS pa3iiiBa MeTajljla KepaMUUECKUI TUTENIb HEOOX0IMMO
U3BJICYb U3 UHIYKTOPA LEHTPOOESKHON MAIllMHbI U IOMECTUTh Ha OTHEYIIOPHYIO
MOCTaBKY JJIsl OXJIaXICHUS €ro Ha Bo3ayxe (ObICTpOe OXJIaKICHUE TUTJIST HE0O-
XOJIMMO ISl TIPOJITIEHUSI CPOKA €ro CIY>KObI, TOCKOJIBKY MEJUICHHOE OXJIaK[e-
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HUE MPUBOJIUT K MHTEHCU(UKALMU Mpoliecca KPUCTOOAINTU3ALNH, YTO CyIIe-
CTBEHHO CHU)KAET CTOMKOCTb THUIJIS);

- IOBTOPHYIO IUIaBKY HEOOXOJIMMO OCYLIECTBIIATH TOJBKO MOCJIE OCThIBA-
HUS TUIIISL 10 TeMieparypsl He 6osiee 50 °C (oXakaeHUE TUTIIS MOXKHO YCKO-
PUTH IyTEM NPUHYIUTEIBHOMN MOJauu BO3AyXa).

Kpome atoro, ¢ 1enpto yBeIu4eHHs cpoKa CIIy:KObl KEpaMUYECKOTO TUT-
J51, CIEeIyeT COOI0AaTh CIEIYIONIUE TOTOJIHUTEIbHBIE PEKOMEH 1Al H:

- 6e3 HEOOXOIUMOCTH HE PEKOMEHJYeTCs NeperpeBaTh paclllaBIE€HHBIN
MeETaJlI BhIIIE TpeOyeMoil TeMIepaTyphl;

- He cienyeT 6e3 HeoOXOAMMOCTH HaJl0JIr0 OCTaBIATh TUTEJb, pa3orpe-
THIN 10 paboueil TeMnepaTypsl B IeYH;

- KaTETOPUYECKU 3alpellacTcsl IOBTOPHO pa3orpeBarbh TUTENbL C 3aCTHIB-
IIMM B HEM METAJUIOM, TaK KaK IIPX HAarpeBe NMPOUCXOJNUT PACIIUPEHUE METAIUIA,
YTO MOJKET IIPUBECTU K Pa3PYLLICHUIO TUTJIS;

[]- Ipu OTKJIIOUEHUU TEUU KUJIKUN pacIjiaB HEOOXOAUMO 00s3aTeIbHO
YAQIUTH U3 TUTJIA;

- TUreJb JOJDKEH OBITh TIIATENBHO OYUILEH OT IIJIAKOB M HAJMIIIEH KOp-
KM 3aCTBIBILIETO METAIA,;

- [IJJAKK PEKOMEHIYETCsl aKKYPaTHO CYMIIATh C BHYTPEHHEN II0OBEPXHOCTH
rOpSYEro THUIJIS C TOMOIIBIO METAJUIMYECKOro CKpeOKa WM JIONATKH, HE UMEI0-
IIMX OCTPBIX YIJIOB.

2.8.4 Ocobennocmu naaeku cniaeoe 30a0ma

Cy1iiecTByeT TpU OCHOBHBIX CIOCO0A TUIABJICHUS CIUIABOB 30JI0Ta: MpPH
NIOMOIILM Ta30BOM FOPEJIKH, MEYEH IEKTPUYECKOIO CONPOTUBICHUS U UHAYKIM-
OHHOro HarpeBa. HarpeBaTellbHBIE CHCTEMBI 3JIEKTPUUYECKOTO COMPOTHUBIICHHUS
IIMPOKO MCIOJIB30BAIMCH IS IIJIaBKH 10 CPABHUTEIBHO HEJABHETO BHEAPEHUS
MHAYKLIHOHHOTO HarpeBaHus. HarpeBanue compoTHBIEHHEM MO3BOJIIET pado-
TaThb B 3aKPBITOM IMPOCTPAHCTBE, I'JI€ BO3MOKHO KOHTPOJUPOBATH arMmocgepy.
[InaBneHue MOXHO BBINOJIHATH B MHEPTHOM rase (a30oTe WM aproHe) Wid B
clierka BOCCTAaHOBMTENbHOM aTMocdepe (a30THO-BOAOpoJHas cMmech). [lpu Ta-
KOM croco0e HarpeBa TPYJIHO JOCTHYb BBICOKMX TEMIIEpaTyp, TpeOyeMbIX AJis
IUTABJICHUS] HEKOTOPBIX THUIOB Oenoro 30j0Ta. CyIecTBEHHBIM HEJOCTATKOM
AJNEKTPOIEeYeH CONMPOTUBIICHUS TAKXKE SIBJIIETCA CPAaBHUTENILHO OoJibllasi -
TEIBHOCTh MPOIECCA TIABKHU.

NHayKumoHHBIM HarpeB, Kak ObUIO MOKa3aHO BbIIIE - Haubosee CoBpe-
MEHHBIN CITOCO0, UCTIOIBb3YEMbIi MPAKTUYECKH BCEMU JIUTEHHBIMH YCTAaHOBKAMHU
MOCIIEAHUX NOKOJeHUH. MHIyKIIMOHHOE MIIaBJIeHUE MPOUCXOIUT OUYEHb OBICTPO,
OHO COYETAaeT pa3MENIMBaHUE MeTaJlia ¢ OBICTPON TePMATbHOU M XMMHYECKOM
romoreHm3anueii. IhdexT pazMemmBaHys TeM OOJIbIIIE, YeM HIKE YaCcTOTa MH-
OYKLIMOHHOTO HAarpesa.
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[InaBneHue ABISAETCS OYEHb BaXKHBIM ATANlOM JIMThSI FOBEJIUPHBIX CIIJIABOB
[0 BBITUIABJISIEMBIM MoJeNsiM. [[03TOMYy OuYeHb Ba)KHO CJIeJOBATh HEKOTOPHIM
OCHOBHBIM ITpaBWJIaM WJIU MOJIOKECHUSIM IUIaBKU [16]:

1) mepen miaBlieHUEM CIEAYeT MOJCUYUTATH TpeOyemMoe KOJIUYECTBO Jipa-
TOLICHHOTO CIlJIaBa: O00OBbEM BOCKOBOM «EIKW», YMHOXKEHHbIH Ha IUIOTHOCTh
CIUIaBa, 1aeT MUHUMAJILHYIO MaccCy CIUlaBa, TpeOyeMyro IS IJIaBKH; TaKKe €Ille
HEKOTOPOE KOJUYECTBO CILJIaBa I00aBIAETCS 1JI IUTHUKOBON BOPOHKH;

2) KOJIMYECTBO BTOPUYHO HMCIOJIB3yEMOTO CIlIaBa (BO3BpaTa) B pacIuiaBe
JOJKHO CBOJIMUTHCSI K MUHUMYMY - Ui paOOThI CIEAYyeT UCIOJIb30BaTh HE OoJiee
50 % 0TX0/10B;

3) m000¥ BTOPUYHO MCTIOIB3YEMBIN CIUIaB IS TIEPETUIABKH JTOJDKEH OBITH
UJeATHbHO YUCTBIM, 0€3 OKCHUJIOB ¥ OCTATKOB (JOPMOMACCHI;

4) npenno4TUTEIbHEE HCIOJIB30BATh T'PaHYJUPOBAHHBIC CILIABBI; €CIU
UCIIOIB3YIOTCSI OTXOBI MPEABIAYIINX ONEPALUH, NEPE] TUTHEM UX PEKOMEHIY-
€TCs MEePEIUIaBUTh B TPaHYJIbL;

5) mocne miuaBiieHUs paciuiaB HeoOXOJMMO pa3Mellarh, YTOObl oOecre-
YUTh MOJHYK0 TOMOTEHH3AlMI0; B COBPEMEHHBIX WHIYKIMOHHBIX JIMTEHHBIX
YCTAHOBKAaX Pa3MEUIMBAHUE BBIMOJHIETCS MO JECHCTBUEM 3JIEKTPOMArHUTHBIX
CUJI; B OTKPBITBHIX I€Yax MPU HAarpeBaHUU TOPEIKOW WIIA IyTEM 3JIEKTPOCOIPO-
TUBJICHUSI Pa3MEIIMBAHUE BBIMOJHICTCS BPYUYHYIO MPHU MOMOIIM OTHEYIOPHOM
MaJiO4uKU, YTOOBI N30€KaATh 3arpsI3HEHUS PACIIaBa;

6) B pacIUIaBJICHHOM COCTOSIHUM METaJUI JOJKEH HaXOJIUThCSI MUHUMAJ b-
HOE KOJIMYECTBO BPEMEHU, YTOOBI OTPAHUYUTh OKHCJICHUE U TOTEPI0 UCIAPSIO-
HIUXCS JIETUPYIOIINX SJIEMEHTOB;

7) nepen 3aJUBKOW pacIlyIaBiICHHBIM METaJlI CJIEeIyeT HarpeTb 10 TeMIle-
paTypbl, BBIIIE YeM TeMIIepaTypa IUIaBJeHUs CIulaBa (TIEperpeThb); TpeOyeMblii
MHTEpBAJI MEPErpeBa 3aBUCUT OT CIUIABA, TUIA OTJIIMBAEMbIX U3MICIIHM, a TAKKe
OT THUIA JUTEHHOr0 000PYI0BaHUS; B IIOOOM Cllydyae CTETEeHb MeperpeBa J0JxK-
Ha ObITh MUHUMAJIBHOM: OHA MOXET BapbUpoBaThcs B mpeaenax ot 50°C mus
TUTJISL C JIOHHOM Pa3jMBKOM B COBpeMEHHOM JnTeitHO# mamuHe 10 75..100°C B
TUTJISIX C OTKPBITBIM BEPXOM.

Janee moilaeT peub O TEXHOJIOTUHU IJIABKU CILJIABOB 30JI0TA B JJIEKTpUYE-
CKHMX, Ta30BBIX I€Yax WJIM OTKPHITHIM IJIAMEHEM, T.€. 0€3 HCIOJIb30BaHUS 3a-
IIATHBIX BAKYYMHOM WJIM Ta30BoM cpen [4].

[lepen HauamoM IJIABKM HEOOXOAMMO TOA00PaTh MJIABWIIBHBIN TUTENh CO-
OTBETCTBYIOIIEH €MKOCTH - PaCIUIaBJICHHBIN METAJT TOHKEH 3alOIHUTh TUTEIb
MIOYTH JIOBEPXY.

Bo3MoxkHBIE BapuaHThI 3arpy3Ku TUTJISI IPEJICTaBICHBI HA pUCYHKeE 2.53.

[lepBblil BapuaHT 3arpy3ku TUTIs (puc. 2.53, a) yBeJIMYMBAET CTENEHb
OKHCJICHUSI pacIljiaBa, CBA3AaHHYIO C OBICTPBIM YXYIIIICHHUEM XapaKTePUCTUK
rpauTOBOTO THUTJIA (pa3pylICHUE TUTJIS U HAYTJIEPOKMBAHUE MeETallia). ITO
BEJIET K YMEHBIIICHUIO POYHOCTU MeTalia. Bropoit Bapuant (puc. 2.53, 6) mo3-
BOJISIET MOIYYUTh METAII C IPUEMIIEMOM CTETIEHBIO OKUCIICHUS.
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a — HenpasuIbHO, O - NPABUTILHO
Pucynox 2.53 — Bapuanmui 3a2py3Ku Memaniowuxmou niaeuibHulX muaieu

[lepen 3arpy3koil TUreIb KeIaTeIbHO NporpeTh A0 TemmnepaTypsl 500 °C.
Ota mporeaypa HeoOXonuma Ui YHaJCHHs] BJarv, CKOHJICHCHPOBABIIEHCS
BHYTpU TUIJIS 32 BpeMs, IOKa OH HE UCIoJib3oBajics. Ecnu turenb He Oyner
IpeIBapUTEIHLHO MPOTPET, TO MHTCHCUBHO MUCHIAPSIIONIASCS U pasjiararoniascs Ha
KHUCIIOPOJ ¥ BOJIOPOJ BOJIa B THUTJIE, OyJIeT CIOCOOCTBOBATh 3arpsi3HEHUIO pac-
IJaBa 3TUMH MPUMECSIMU, YTO, B KOHEUHOM HTOI€, MPUBEJET K 00pa30BaHUIO
MOp B OTJIMBKAX U YBEJIUUYECHUIO UX XPYIKOCTH.

Marepuarnsl, KOTOpbIE€ 3arpy>Kal0TCs B MJIABWIbHBIA TUTEIb JJIs MOJTy4de-
HUSI paciiaBa, HA3bIBAIOTCS LIUXTOBBIMU, WU UXTOU. [1IuxTa MOXKET OBITH B
BHJIE YHCTBIX METAJUIOB, OpaKOBaHHBIX CIUTKOB U W3JIEIUH, JJoMa, 0OPE3KOB,
CTPY’KKHU Y ONUJIOK U APYTUX OTXOJO0B IOBEIUPHOTO IPOU3BOJICTBA.

[[IuxTOBBIN MaTepHal, B 3aBUCUMOCTH OT CTEIIEHU U XapaKTepa 3arpsi3He-
HUS, CJIEAYeT MOABEPraTh pa3inyHoi o0paboTke. Bo3BpaTHbIe 0TXOABI OT TIEpe-
pabOTKH NParolieHHbIX METAJJIOB CBOETO MPOU3BOJICTBA (JIUTHUKHU, BBICEUKA,
CTPYXKa, 0OpE3KH U Jp.), HE BBI3BIBAIOIINE COMHEHHS B OTHOIICHUU COJIEpKa-
HUSI OCHOBHBIX U JIETHUPYIONIUX KOMIOHEHTOB, MOCTYMNAIOT B IJIaBKy 0e€3 Ipe/I-
BapUTEIHHONU MOATOTOBKU. OTXOJbI JPAroIleHHBIX METAIOB (OMHIIKH, MEJIKUE
00pe3Ku, CTPYKKa), 3arpsi3HEHHbBIE B MPOIECCe pabOThI, TPOXOIAT OUUCTUTEIh-
HYI0 00pabOTKYy U TOJBKO MOCJIE 3TOTO MOCTYMNAIOT B TUIABKY.

[[InxTOBBIC MaTepUaJIbI, 3arPSI3HEHHBIC BPEIHBIMU MPUMECSIMU (MeTallia-
MH, HE OTBEUAIONIMMHU COCTaBY CILJIaBa; MaTepuajgaMu, OTPUIATEIBHO BIIUSIO-
IIMMH Ha CBOMCTBA CIUIaBa, U T. J1.), MOJBEPralOT MpeABAPUTEILHON TUIaBKE, a
3aTeM OTIPABIIAIOT Ha ad)PUHAKHBIE 3aBOBI WJIM HA 3aBOJIbl BTOPUYHBIX JIparo-
IIEHHBIX METaJIOB.

OTx0mbl IparolieHHbIX METAJUIOB, BO3BPAIAIOLINECS MOCIE OTAEIOYHBIX
omepanuii (ONMUJIKH, CTPYXKKa, MEJIKHE OOpe3KH U T. J.), HE MOTYT OBbITh HE 3a-
TPSI3HEHBI U UX 0053aTEIbHO MOJBEPratOT OYUCTKE: COOpaHHBIE OMUIIKHA MPOKa-
TUBAIOT B My(eTbHON TeUr IS yAAJICHUS BCEX CTOPAIOINX MpUMecei (IepeBa,
BOCKa, IIETUHBI OT MIETOK, OyMa)XKHOW U JAPYTOM IMBUIH); OCTHIBIIYIO ITUXTY pas-
PBHIXJISIOT U TIIATEIFHO MPUMATHUYUBAIOT JIJISl U3BJICUCHUS CTATBHBIX TIPUMECEH
(onmuinok, 00JI0MKOB JTOO3UKOBBIX MUJIOK U CBEpJl, OKaluHbI). OUHIlEHHbIE Ta-
KM 00pa3oM OTXOJIbI JIPArolieHHbIX METAJIJIOB MOXHO CUWUTATh IMOJTOTOBJICH-
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HBIMH K TUIABKE JUISI TIOJYYEHUs CIUTKA U ONpEJeieHUs] €ro Ha MPUroJHOCTh K
JanbHEeNIIeMy UCIOJIb30BAHUIO.

[TocnenoBaTenbHOCTh 3arpy3Ky 3aBUCUT OT BETUYMHBI U COCTOSIHUSI IITHX-
Tl (KpYMHBIE KYCKU, CIIUTKU UM MEJIKKME 00pEe3KH, CTPYKKa U T. J1.), COCTaBa U
TEMIIEPaTypPHBIX XapaKTEPUCTUK KOMIIOHEHTOB BXOJISAIIUX B CILIAB.

[Ipu nnaBke OAHOPOAHOIO METaIa IMIMXTY MOXKHO 3arpy»aTh B THUIEJb
OJTHOBPEMEHHO, €CJIH TIABWJIbHAS IT€Yb 00CCIICYNBACT OBICTPBIA HATPEB IITUXTHI.
B mpoTtuBHOM cilydae cHauasa 3arpykaroT KPyHmHbIE KYCKH WJIH OpPHKETHI, a 10
Mepe pacIlUIaBICHUs UX JOOABISIIOT MEJIKUE 00pE3KH U Apyrue oTxo/bl. Pacrias
u3 3o10Ta HarpesaroT 110 1200...1250 °C, cepedpa — q0 1100...1150 °C.

JIsi TIpUTOTOBJICHUSI JTBOWHBIX 30JI0TOCEPEOPSHBIX CIUIABOB 3arpy3Ky
IIUXTHl HAYUHAIOT ¢ cepedpa. Ero 3arpykaroT Ha THO THUTJISI, a CBEPXY 3achila-
IOT 30JI0TO Y PAaCIIaBKy BEIYT OJIHOBPEMEHHO, €CJIM KYCKH IIUXThl MPUOIU3U-
TEJIBHO OJIHOTO pa3mepa. Eciu ke BeInMurHA MMXTOBBIX MaTEpUATIOB pas3iinyHa,
TO 3arpy»aroT CHaudaja KpyIHbIE KyCKH, a TI0O MEpe MX pacCIIaBKU J00aBISIOT
MeJKue, cepeOpsiHble WK 30J10Thie. TeMIiepaTypa HarpeBa pacruiaBa JJis 30J10-
THIX CIUIaBOB ¢ conaepxkanuem a0 30 % Ag — 1200...1250 °C, nnis cruiaBa ¢ co-
nepxxanueM 40...70 % Ag — 1180...1240 °C, nns crnaBa ¢ coaepkanuem 80 %
Ag—1170...1230 °C.

[Ipu nerupoBaHuu 3070Ta MEABIO (IPUTOTOBJICHUE JABOWHBIX 30JI0TOME/T-
HBIX CIIJIAaBOB) TUIABKY IIWXTHI HAYWHAIOT ¢ 30J10Ta. Ecm BenMunHA MIMXTOBBIX
MaTepUalioB pa3jinyHa, TO BHAYaJIe MJIABIT CIUTKU U KPYMHBIE KYCKH 30J10Ta, a
3aTeM JIOTPYXKaT MeJloyb. Menb 3arpykaroT TOJIBKO IMOCJE TOro, KaK MOJHO-
CTBIO PACIUIABUTCA 30JI0Tas muxTa. JJis BCeX CIUIABOB C COJACP>KAaHHEM MEIU B
Ka4eCTBE MEAHOM JUTaTypbl UCIOJIB3YIOT NMPOKAT Mapok He Huke M1. Pacrmuas,
cogepxammii 10 2 % Cu, nHarpeBaroT g0 1190...1250 °C; 8,4 % Cu — no
1180...1240 °C; 42,7 % Cu — no 1150...1230 °C.

[Tpu mpUTOTOBICHUM TPOUHBIX 30JI0TOCEPEOPSHOMENHBIX CIIJIABOB CHaua-
J1a 3arpy»aroT 30JI0TO U cepedpo, a 3aTeM B 30J10TOCEPEOPSHBIIN paciijiaB - ME/b.
HarpeB pacmiaBa npousBogutcs: uist cruiaBa 958-it mpoost g0 1180...1240 °C;
750-1 — mo 1180...1200 °C; 585-1 — gmo 1080...1200 °C; 500-t — o
1070...1160 °C; nns crmaBoB 375-# npo6sl g0 1120...1230 °C.

3arpy3Ky 30J0TOHHKEJIEBOMEIHOIO CIUIaBa HauMHAIOT ¢ 3oJ0ta. [locme
€ro paciulaBiCHUs JOTPYKAIOT HUKEJIb M MeIb. TUreab HarpeBarT Ha
150...250 °C BaiiIe TeMIiepaTypbl MOJHOTO PACILIABICHUS.

[Ipu mnaBke cepeOpsIHBIX CIJIaBOB 3arpy3Ky TUIJIS HAUMHAIOT ¢ cepedpa u
MOCJI€ TMOJHOTO PACIUIaBJICHUS 3arpykaroT meab. s crimaBoB cepedbpa 875-i
npoOsl U BbilIe Temneparypa Harpesa 1090...1140 °C.

[1naBKy 30JI0TBIX MPUIIOEB C COACPKAHUEM JIETKOIJIABKUX METAJIJIOB IIMH-
Ka ¥ KaJIMHSI MOKHO TIPOU3BOJIUTH IBYMS CITOCOOAMU:

1) nMHK ¥ KagMui BBOJST B paciuiaB B MOCJIEIHIOI OYepe b MOA0TPEThI-
Mmu 110 Temrepatypst 150 °C;

2) cHauaja co3Jal0T MPOMEXKYTOUHBIE JTUTATypPhl JETKOTUIABKUX METAILIOB
C MebI0 TIPU TOCTETICHHOM HAarpeBaHWUU METAJUIOB, a 3aTE€M CIUIABJISIOT BEChH
Habop cIIaBa.
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[Ipy miaBke AParolE€HHBIX METAJUIOB M CIUIABOB ISl MPEIOXPAHEHUS
pacIlaBOB OT OKHUCJIEHUS, HACBIIIEHUS KHCIOPOJAOM W JAPYTMMHU Ta3aMH U3
OKpYXalollled Cpefbl, a TAKXKe MJisi BEpXHEH TEeIIOU30JIALMUA PACIIaBOB (IS
COKpAIllEHHUsI PacXoj0OB, TEIUIOTHI Ha MJIABKY) MPUMEHSIOT CIEIYIONIUE 3aluT-
HbIE TIOKPOBBI: APEBECHBIN YTOJb, OypY, OOPHYIO KUCIIOTY, XJIOPUCTHINA KaJbIIHM,
XJIOPUCTHIN HATPUM, XJIOPUCTHIN KaJIUi, XJIOPUCTHINA Oapuil.

B mpouecce mimaBku, €CaM CMOTPETh BHYTPb THUIVISI HAa PAacCIIABICHHBIN
MeTaJul, TO MOXHO BHACTH JBA PA3IUYHBIX BHJIA pacIuiaBa, M300paKEHHBIX Ha
pucyHke 2.54.

a — HenpasuibHo,; O — NPABUILHO
Pucynok 2.54 - Buowl pacniasa eHympu mueiis

B nepBom ciyuae (puc. 2.54, a) 6opHasi KUCJI0Ta HE MOJTHOCTBIO 3aKphIBa-
€T MOBEPXHOCTh PACIUIABIIEHHOTO METalljia, CIEeI0BATEeNIbHO, PaCIljIaB HE MOJTHO-
CTBIO M30JIMPOBaH OT BHEWIHEW cpenbl. [loaToMy, paciuiaBieHHBI METaul B
OKHUCIIUTEIBHON cpesie OyleT BCTynaTh B PEAKIHIO C KHUCIOPOIOM, HAXOSIINM-
Csl B COCTaBe BO3yXa.

Bo BTOpom ciyuae (puc. 2.54, 6) Ha MyTHU KUCJIOPOAA HAXOJIUTCS 3aIUT-
Has Mperpaja — paciuiaBiieHHas OOpHasi KUCI0Ta, KOTOpasi MOJHOCTHIO 3aKphIBa-
€T MOBEPXHOCTh PACIUIaBIEHHOTO MeTalljla, U3-3a Yero KUCIOpo He 00pa3yerT C
METaJJIOM YCTOMYMBBIX coeAuHEeHUH (okcuaoB). CrenoBaTenbHO, B TEPBOM
ciydae HeoOX0IUMO eIie J00aBUTh OOPHYIO KUCIIOTY J0 MOJTHOTO 3aKPBITHS TO-
BEPXHOCTH pacIljiaBa.

Ha nporecc muaBnenus oka3bIBalOT BIUSHUE JBa (DakTOpa: BpemMsi U TEM-
neparypa. Bpems mnaBieHust TOJDKHO OBITH KaK MOXKHO MEHBINIE, TaK KaK 4eM
JOJBIIIE CIUTAB HAXOIUTCSI TOJA BO3JCHCTBHEM BBICOKOW TEMIEpaTyphbl, TEM
00JIbIIIe BEPOSITHOCTH OKUCIICHUA. MakcuMambHas e TeMIepaTypa JIUThS CIiia-
Ba HE JIOJDKHA TPEBBINIATh TEMIEpaTyphl €ro IUIaBJeHUs Oojiee 4YeM Ha
50...70 °C.

[lepen muTheM pacmiaB 00s3aTETBHO TEPEMENINBAIOT TPAPUTHBIM HITH
KepaMUYECKUM CTEp>KHEM JIJISl TIOTY4YCHHSI OTHOPOAHON CTPYKTYpHI CIlsiaBa. 3a-
TEM C MOMOIIbIO XOJOJHOTO IPaHUTOBOTO MM KEPAMUYECKOTO CTEp)KHS yIa-
Js10T OopHyI0 kucioTy. Ecnu pacnnaBieHHas OOpHas KUCIOTa OYEHb KHUAKO-
MOIBMKHAS, TO JIJISl YBETTMYCHUS €€ BSI3KOCTH B TUTEIb CIIEAYET JOMOJHUTEIHEHO
BBECTH HEMHOT'O MOPOIIKA OOPHON KUCIOTHL. DTO YMEHBIIUT TEMIIEpaTypy pac-
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IU1aBa U YBEJMYHUT BSI3KOCTb, O3BOJISIL TEM CAMBIM JIETKO yJIaJUTh OOPHYIO KHC-
JOTY.

3a 2...3 MUHYTHI JI0 3aJIUBKH CIIaB HeoOxoauMo packuciuts 0,1 % ¢oc-
dopuctoit meau miu 0,05 % 1UHKA OT MACCHI IITUXTHI.

[Ipu 3anuBke MeTamia B GOopMy BO3MOKHBI CIEAYIOIIUE OTKIOHEHUS OT
HOPMBI:

1) ecnu pacrmiaB npu 3aIMBKE UMEET HU3KYIO TEMIIEpaTypy, TO OH, B3au-
MOJCHCTBYSI C BO3yXOM U ¢ (POPMOMACCOM, OXJTAKIACTCS U TEPSET KUIAKOTCKY-
YeCTh;, MPU ATOM OTIMBKU HE BOCHPOU3BOIAT (HOpPMY, T. €. HE 3aNOJHSIOTCS
MenKue netanu Gopmsl (Hampumep, 3yO1bl Ha KacTe);

2) ecnu pacruiaB NpH 3aJIMBKE MEPETPET, TO MPOUCXOIUT PE3KOE YBEIHYe-
HUE TIOPUCTOCTU M 00pa30BaHNE YCAIOUHBIX TEPEKTOB;

3) eciu TemmepaTrypa OMOKHU BBICOKAsi, TO METAUl OCTHIBAET MEIJICHHO,
YTO MPUBOJUT K YXYJAIIEHUIO YHCTOTHI TOBEPXHOCTH OTJIMBOK, 0OpPa30BaHUIO
MOPUCTOCTH U YCAJOUHBIX J1e(DEKTOB;

4) ecnu Temmeparypa OMOKU CIMIIKOM HHU3Kasi, TO 3aJIUThIA pacIuiaBiIeH-
HBIM MeTaJlT OYJIeT PE3KO OXJIAXAAThCs U 3aTBEPJICET PaHbIIIE, YEM OH 3aIlOJTHUT
TOHKOCTEHHBIE 3JIEMEHTBHI MOJEIBHON MOJIOCTH; TEMIIEpaTypa OIOKH JI0JHKHA
OBITh HACTOJILKO HU3Kasi, HACKOJIBKO 3TO BO3MOXKHO JIJIs TIOJyYE€HHsI KaueCTBEH-
HBIX OTJIMBOK.

OTcrona cineayer, 4To 3aJIMBKy MEeTajla B OIOKY HEOOXOAMMO OCYIIECTB-
JSATh MPU TeMIepaType OJIU3K0HN K TeMnepaType JUKBUyCa U B ¢J1a00 HArpeTyro
onoky (popmy). Kpome Toro, ajis nmosydeHus: KaYeCTBEHHOW JIMIIEBOM MOBEPX-
HOCTH OTJIUBKM HEOOXOJIHMMO TMOHWXKaTh TEMIIEPATYPy OIMOKH U 3JIMBAEMOIO
MeTaia.

[Tocne 3amuBKU OXJIaXKJIeHHUE (POPM TOJDKHO MPOUCXOIUTH JOCTATOYHO
obicTpo. CriiaBbl 30J10Ta C MEABIO M CEPeOPOM MIPU OBICTPOM OXJIAXKIACHUH MPU-
0o0peTaroT MSTKOCTh U IJIACTUYHOCTh, a MPU MEUICHHOM - TBEPAOCTb M XPYII-
KOCTb.

Bpewms oxnaxaeHust onpeaensieTcs ONbITHBIM MyTEM:

- OTJIMBKH W3 KEJITOro 30JI0Ta 585-1 mpoOkl, a Takke U3 cepedpa, BhIICp-
KUBAIOT HA BO3yX€ J0 MOTYCKHEHHUS 3aTBEp/I€BAIOIIEH JIUTHUKOBOM Yalllu;

- OTJIMBKU U3 30J10Ta 750-1 mpoObl OXJIaXKIal0T Ha BO3AYXE JO KOMHATHOU
TEMIIEPaTYPHI;

- OTJIMBKHU U3 0enoro 3o0j0Ta 585-i mpoObl OXJIaXJaloT Ha BO3AyXe B Te-
yeHue 15 muH.

[Tocne Takol BBIIEPKKH OXJaXJACHUE (OpM MPOAOKAIOT B TEUCHUE
1...2 munyT B Temnoi Boge npu remneparype 60 °C wim B cMeCH BOJBI U CIIUP-
ta (50 Ha 50). TemnepaTypa MeTajia pu 3TOM He JoJixkHa npesbimars 600 °C.
HawnGosnpias miacTHYHOCTh JOCTHTAETCS MPU OXJIaXKIeHUH B Macie. Ecnu Her
BO3MOXXHOCTH M3MEPUTh TEMIIEPATypy, TO CIEIAT, YTOOBI BUAMMAs YaCTh JIUT-
HUKa Obula ToTeMmHeBIIei. [lanee Oomoky moMemiaroT B XOJOIHYIO BOAY JJIS
OKOHYATENLHOTO OXJaxaeHus. [locie oxJaxaeHusl OTJIMBKU BBHIOMBAIOT U3 JIU-
TEHHBIX (POPM U TPOU3BOJAT OYKHCTKY OT (HOPMOBOUYHOH CMECH TOJ CTPYSAMH
XOJIOJTHOU BOJBI.
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2.8.4.1 lnasxa onunox cniagos 3o1oma

[1naBKy ONMMIIOK CILJIABOB 30J10Ta OOBIYHO MPOBOJIAT B AJIEKTPOIIEYaX, MC-
NoJib3ys rpaduTOBBIE UM IIIAMOTHBIE TUTJIU, B CJIeAyIOLEM nopsake [4]:

1) OYMCTUTH OMUIIKK OT YACTHUII JKeJie3a C TOMOIIBI0 MOCTOSSHHOTO MarHu-
Ta;

2) OYUCTUTH ONUJIIKM OT HEMETAUIMYECKUX IpuMecei (OpraHuku), mpo-
rpeBas UX B METAJUINYECKOM Yallle;

3) cocTaBUTBH cMeCh U3 4-X YacTel CObl, 2-X YacCTEil MOBAPEHHOMN COJIH U
2-X yacTeul Oypsl;

4) cMmemiaTh MOJYYEHHYIO CMECh C ONWJIKAMU B COOTHOIIEHWU OJMH K
nByM (1 yacTh cMecH K 2 4acTsM OMUWIOK);

5) mpUroTOBUTH HEOOBIINE TAOIETKH U3 MOJIYYCHHOW CMECH MPHU MOMO-
M crienuanbHoro npecca (puc. 2.55). IlpuHnun aelcTBUs npecca 3aKiI04acTcs
B CIEAYIONIEM: yJlapaMu MOJIOTKAa Ha moi3yH (1), pa3MeleHHblil B TpyOke (2),
CO3/IaI0T JIaBJIEHUE MEXKy OCHOBaHUEM mpecca (3) U HUKHUM TOPIIOM TOJI3YHA,
/i€ HaXOJIUTCA CMECh ¢ ONMiIKaMu (4);

1 —nonsyn; 2 — mpybra, 3 — ocHosanue npecca, 4 — cmecs ¢ OnUIKAMU
Pucynok 2.55 - Cxema npecca ona npueomogneHusi mao.iemox
U3 ONUNOK CNIABO8 30]10Ma

6) 3arpy3uTh B MPEBAPUTENIBHO MporpeThiid 10 Temieparypsl 800 °C tu-

TeJib MOJTYYEHHBIE TA0JETKN U OTXObI CIUTABOB 30JI0TA U TIPOBECTHU IIJIABKY;
7) B TeUeHUE TUTABKU MIEPEMENTNBAThH PACIIaB rpad)UTOBOM MATIOUKOM.

120



2.8.4.2 [Inasxa cnnagoe 3010ma OmKpwulmsbiM niaMeHeMm

[InaBky cmiaBoB 30j70Ta B HebOoibmoMm konudectBe (50...80 rpamm)
MO>KHO OCYIIIECTBUTH OTKPBITHIM IJIAMEHEM C IMOMOIIIBI0 OCH3MHOBBIX WJIU Ta30-
BbIX ropesiok. [lnaBka crijiaBoB ¢ MOMOIIBIO TOPENIKH - HanboJiee cTaphlil crocoo
Y HaXOJIUT BCE€ MEHBIIIC TPUMEHEHHS B COBPEMEHHOM IOBETUPHOI MPOMBIIILICH-
HOCTH. [IpakT4ecku BCe TUIIBI CIUIABOB MOYKHO TUJIaBUTh MPU MOMOIIY TOPEITKH.

[Ipn ucnonb30BaHUU Ta30BBIX TOPEJIOK JJIsI HArpeBa MNPEANOYUTaACTCS
MpoNaH WM OPUPOIHBIN ra3, NpearnoloXUTEIbHO, 0 MPUYUHE TOTO, YTO OHU
nalT Oonee yucroe riams, yem aretuwieH [16]. [lnamsa mig miaBku TOTKHO
OBITh BOCCTAHOBHUTEIHLHBIM: OHO UMEET HEMPABUIIHLHBIA KOHTYP, OKPAIIICHO B SIP-
KO-CHHMI I[BET U U3/IaeT MaJjlo myMa. BoccTaHOBUTENBHOE TJIaMsI UMEET HU3KOE
coJiepKaHue KHUCIIOPOJa, TOITOMY OHO 3aXBaThIBAET KUCIOPO U3 aTMOC(EpHI U
3alMIIAET PACIUIAB OT OKUCIEHUSI.

Ha pucynke 2.56 nokazana cxema 0€H3MHO-BO3AyIITHOM ropenku. OHa co-
cTout U3 Hacoca (1), KOTOphIi MPUBOIUTCA B IecTBUE HOroi. Bo3nyx mo Tpyo6-
ke (2) momaercs B 6ak (3) ¢ 6enzunom (kaporoparop). [Ipoxoas uepe3 kapOropa-
TOp, BO3/IyX HACBIIIAETCS MapaMu OEH3MHA, YTO CO3/JAaeT YCTONYMBBINA (pakes B
nucrosnere (4). daken COCTOUT M3 JBYX 30H: LIEHTPAIbHOW - JUIMHHON OCTpOit
«HIJIBDY € IJIaMeHeM rosyooro nsera u temmneparypoi 1150 °C u nepudepuii-
Hou - ¢ Temneparypou 800...900 °C [4].

1 — nacoc; 2 — mpybka; 3 — 6ax ¢ benzunom,; 4 - nucmonem
Pucynok 2.56 - Cxema b6eH3ur0-6030YUHOU 20penKu
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[IpeumyiiecTBa TakoW IMJIABKU 3aKJIOYAIOTCS B MPOCTOTE U JCIICBU3HE.
Mertas naaBaT B HEOOJIbIIKX TUIABMIIBHBIX YalllaX U3 IIAMOTHOM TJIUHBI.

OCHOBHBIE TIOJIOKEHHSI TPABUIBLHOTO MPOBEACHUS TMpollecca IJIaBKU
cru1aBoB 3010Ta cucteMbl AU-AQ-CU OTKPBITHIM TJIAMEHEM:

1) TuIaBMIIbHYIO Yally Mepejl IUIaBKOM MPOKATMBAIOT U TJIa3UPYIOT Oypoit
UM OOPHOM KHCIIOTOM.

2) B IPOTrPETYIO Yally B MEPBYIO OYEPEIb MOMEIIAIOT OJAaropoJHbIE Me-
TaJUJIbl — 30JI0TO U cepedpo;

3) B pacruiaBIeHHBIN CIJIaB MEJIKHUMH MOPIUAMHU T00ABIAIOT ME/b, U BCE
BpeMsl BBOJSAT OOpPHYIO KHCJIOTY Wi Oypy, oOecrnieunBas yAaJICHUE ILJIAKOB U
OKCHUJIOB; IPU 3TOM ILIaMs TOPEJIKHU JTOJKHO OBITh MATKUM, O€30KUCIUTEIbHBIM
Y TOTyOOrO IIBETA;

4) nepeMelIMBaHUE paciiaBa IPOBOJAT CIIEUUAIBLHON NaT0YKOM U3 KBap-
1a, rpaduTa Ui HEPXKABEIOIIEH cTamu;

5) packuciieHue cmiaBa TpoBojsT, noOapisas 1uHK (0,05 %), xagmuit
(0,5%) wu pocpopuctyro menp (0,1 %) OT Macchl HIMXTHI.

N3-3a HU3KOM TeMIiepaTyphl TUIABJIICHUS IIMHKA U KaaMUs MPU UX 100aB-
JICHUU B PacCIUIaBbl OHU UCHAPSIIOTCS, YTO MPUBOAUT K MOHMKEHUIO YPHEKTHB-
HOCTHU UX JeicTBus. i MpeaoTBpallleHusl CrOpaHus 3TUX A00aBOK IPU BHECE-
HUU B BBICOKOTeMIepaTypHbIil pacmaB Au-Ag-Cu, HeoOX0AUMO JaTh OCTHITh
CIUIaBY 30JI0Ta /10 TAKOM CTENEHU, YTOOBI €r0 MOKHO OBLIO MPUIIOAHSTH 32 Kpau
CIUTKa NUHIETOM. [IpunonHAB CIMTOK 3a Kpail, B 0Opa3oBaBLIYIOCS MEXIY
CJIIMTKOM M JTHOM IUIAaBWJIBHOM YalllM I11eJIb, HEOOXOIUMO MOJIOKHUTh LIUHK (Ka[-
MUIA) U OIYCTUTh cIuTOK. Benencreue nuddysuun, IMHK (KaaMuii) MPOHUKAET B
OCHOBHOM CILJIaB.

Jlnst packucienus cruiaBa 305i0Ta cucteMbl AU-Ag-CU Takke MOXKHO HC-
M0JIb30BaTh, HAIIPUMED, CIUIAB MEIX C IIMHKOM (JIaTYHBb ).

PacninaBiieHHBIN B IUIaBUJIBHOW Yallle METAU IOJDKEH UMETh TeMIIepary-
py paznuBky, Ha 50...70 °C npeBbILIAIONIYI0 BEPXHIOK TPaHUIly €ro TemIiepa-
TYPHOU 30HBI IJIABJICHUSI.

2.8.5 Ocobennocmu Kpucmanauzayuu cniagoe 3010ma

CmuiaBel 30J10Ta, IPUMEHSIEMbIE ISl JINThS, TIPEACTABISAIOT coO0OM B OC-
HOBHOM CILJIaBbl TUIIA TBEPABIX PACTBOPOB. 3aTBEpJCHUE TAKUX CIJIAaBOB Ha4H-
HAEeTCsl MPOABMKEHUEM (POHTA KPUCTAJUIM3ALUHU OT CTEHOK (POPMBI BIITyOb OT-
nuBku. [Ipu 3aTBEepACHUM CIIJIaBa MOKHO BBIJICIUTh TPU 30HBI KPUCTAILTU3AIUU
10 CEYEHUIO OTIMBKH (puc. 2.57):

- 30Ha JKUJKOI0 METaJIa B TEINIOBOM LIEHTPE OTJIMBKU;

- 30Ha TBEPJIOTO METALIa y CTEHKH (POPMBI;

- o0yacTh 3aTBepJeBaHuUsl, B KOTOPOIl OJJHOBPEMEHHO CYIIECTBYIOT KU /-
KWW U TBEPABIA METAILIL.
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PacnnaBneHHbII METAJT MpU 3aTBEPACHUM KPUCTAJUIM3YETCA MO CIIENY-
roreit cxeme (puc. 2.58). TemnepaTypHbIii HHTEPBAJI KPUCTAILIU3AIMN CIIJIABOB
3omota coctasiigeT 30...40 °C. [Ipu oxnaxkaeHun paciiaBa MEXAY TpaHULIAMU
COJIUIYC M JIMKBHUIYC Pa3BUBAIOTCS 00JacCTH ¢ 00pa30BaHUEM IIEHTPOB KpUCTaJI-
mu3anmu. Kaxaplid eHTp npeacTaBisieT coooi o0beAMHEHNE BHaYale HECKOb-
KHX aTOMOB, PacIojararoluxcs MO TUIly PELIETKH, CBOUCTBEHHOM IJIA CTpOE-
HUSI JAHHOTO KOMIIOHEHTa CIUIaBa, 3aT€M K ATUM IIEHTpaM MOPHUCOCIAUHSIOTCS
JPYTUE HOBBIE aTOMBI — 00Pa3yIOTCS TPYMITBI TBEPABIX KPUCTAIIIOB (JICHIPUTHI).
Ecnu neHapuThl BRIpacTaroT MPOTUB IMOTOKA TEIIA, UX HA3BIBAIOT CTOJI0YATHIMH,
€CJIN e OeCTopAI0YHO, TO X Ha3bIBAIOT Pa3HOOCHBIMH (puc. 2.59).

1 — 0syxgpasnas obracmo meepooHCUOK020 Memaiid, 2 — 30Ha Meepoo2o Mme-
manna,; 3 — 30Ha HCUOK020 MeMaid
Pucynox 2.57 — 3ouwt 3ameepoesanius omausKku

Pucynok 2.58 — Dmanwl kpucmaniuzayuu pacniasa npu oxXiaxicoesuu
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BeTBu AeHAPUTOB CTaJKUBAIOTCA U, MEPEIUIeTasiCh APYr C APYroM, CO-
31alI0T KapKac CPOCIIMXCS ACHAPUTOB BHYTpU JByX(a3HOW 00JIacTH pacruias,
IJIe BCE €Ie OCTAeTCA YacTh HE 3aKPUCTAILUIM30BABIIETOCS >KHIAKOTO MeTallja.
HeGoubiine BKIIIOYEHUS WIIM IPUMECH BBHITATKUBAIOTCS ACHAPUTAMU, & ITyCTOTHI
CTaHOBSITCS OOBIYHON MOPHUCTOCTHIO.

a) pazHocHvle Kpucmasil, 6) cmoniouamoie KpUCmMaivl
Pucynok 2.59 - Cxema obpazosanus 0enOpumuou cmpyKmypol

Ha PHUCYHKC 2.60 moka3aHbI ABa CPOCHIMXCA ACHAPHUTA, B IICPCCCUCHUU
ocen IICPBOI'0 U BTOPOI'O IOpAAKa UMCIOTCA IIYCTOTBI, KOTOPBIC IIPHUIMUIIAIOT K
ACHAPUTAM. Ecnu B cninaBe umeroTcs HHOPOAHBIC YaCTHUIIbI, OHH IIPpUJIMIIAIOT K
I'a30BbIM BKIIIOUCHUAM H YXYAIIAIOT Ka4CCTBO CIIJIaBa. Ot Takux 3&I‘p$[3HCHI/If/'I
N30aBJIAIOTCS IIyTEM HCCKOJIBKHX IICPCIINIIAaBOK MCTAaJllIa.

1 — oenopum; 2 — srcuoxuii pacnias; 3 — ny3vipex 2asza
Pucynok 2.60 — Cxema pocma denopumos

[Ipouecc kpucTamM3aury 3aBUCUT OT CTENECHH OXJIAXKICHUS METajula Ipu
3arBepieHnd. Yem O0JIbIIIe CKOPOCTh OXJIAXKACHHS, TEM OOJIBIIIE B METAJIJIC TICH-
TPOB KPUCTALTU3AINH, TEM 00Jiee MEIKO3EPHUCTON OyIeT CTPYKTypa MeTauia.
[Ipu MenjaeHHOM 3aTBEPACHUM METal OylIeT KPYMHO3EpHUCThIM. CTpYyKTypa
MeTaJula ONpeNesieT ero MeXaHUuyecKre KadecTBa (TBEpAOCTb, IIACTUYHOCTD,
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ynpyrocts). [Ipu nutbe cTpykTypy MeTajuia (CijlaBa) MOXKHO M3MEHSTh: IPH
JUTHE B XOJOJIHYIO (POPMY CTPYKTypa MOJIYUUTCS MEJIKO3EpHUCTAsl, B ropsyei
dbopmMe — KpyIMHO3EpHUCTAS.

[Ipu 3aTBepaeHUU cIulaBa BCIEACTBUE YMEHbBIICHUS oObeMa MeTauia B
OTJMBKaX MOTYT 00pa30BaThCs yCaa0uHbIe PAKOBUHBI U IOPUCTOCTH (puc. 2.61).
Onu oOpa3ytorcs cienyromuM odpaszoM. [locne 3anuBku Metamia B Gopmy ero
MMOBEPXHOCTHBIN CJIOM, COMPUKACASICh CO CTCHKaMu (OPMbI, HAUUHAET TBEPACTh
paHblIIE, YEM LEHTPaJIbHbIN cioi. [10 Mepe 3aTBepAaeHHs LEHTPAIbHOIO CIOS
METaJUT B OTOM YaCTH YMEHBIIAETCS B 00BeME, 00pa3yrOTCsl MYyCTOThI — YCaa04-
HbIC PAaKOBUHEI. Yalle BCero OHU 00pa3yroTCsl B TEX MECTax, IJIe UMEETCS Iepe-
XOJl TOHKOW 4YacTH JeTald B MacCHBHYI. Upe3aMepHas TONIIHWHA CTEHOK OTJIH-
BOK BBI3BIBACT TOSBJICHUE MOPUCTOCTH, YCAIOYHBIX PBHIXJIOT W PAKOBUH, UYTO
CHUKAET MPOYHOCTD WU3ICITH.

Pucynok 2.61 — Cxema obpazosanus ycadourou nopucmocmu
npU KPUCMAIIU3AYUU pacniasa

B tabmume 2.25 npuBencHbl 3HAUCHUS OOBEMHON YCAaJKHW METAIIIOB M
criaBoB 30510ta [11]. Kak BugHO M3 AaHHBIX TaOMUILI 2.25, MaKCUMAaJIbHYIO
00BEMHYIO YCaIKy MPHU 3aTBEPACHUH WMEIOT YHCTOE 30JI0TO M CILIABHI 30J10Ta
750-# ipoObI, a MUHUMAJIBHYIO - CIJIABHI 30J10Ta 585-11 mpoOHI.

C nenpio HemomyIeHuss 00pa30BaHMs B OTJIMBKAX FOBEIMPHBIX H3JETHH
yCaIOYHBIX PAKOBHH, HEOOXOJMMO PYKOBOJICTBOBATHCS CIICAYIONIMMHU IIPABHU-
namu [11]:

- TP KOHCTPYHUPOBAHHMH JTUTHUKOBOH CHUCTEMBI HEOOXOIMMO TIpPeIycMaT-
pUBAaThH CIEIUATbHBIC MUTAIOIINE PE3ePBYaphl — MPUOBLIN (YTOJIIECHUS HA JIUT-
HHKaX); 00beM IMPUOBLINA JOJDKEH OBITh JIOCTATOYHBIM JIJI TOTO, YTOOBI MOIITH-
THIBATh TOJHYIO YaCTh OTJIMBKH 10 MEPE €€ 3aTBEPACHMUS;

- TUTHUKOBBIA KaHAJI MEXKIY OTIMBKOW U MPHUOBUIBIO B CEUECHUU JOJIKEH
OBITH JIOCTATOYHO OOJIBIIOTO JUAaMETpa, YTOOBI B 3TOM MECTE€ HE HACTYIUJIO
MIPEXKICBPEMEHHOE 3aTBEP/ICHHUCE;
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- KOHCTPYHUPOBATh BOCKOBYIO «EIJIKY» HEOO0XOJUMO TaK, YTOObI KaxKaas
BBIIIEPACIIONIOKEHHAS €€ YaCTh MOANUTHIBAIA HUKEPACTIOI0KEHHYIO;

- TIpU 3aJUBKE MeTauia B (opMy TemIiiepaTypa €ro JOJKHa OBITh Kak
MOKHO 00Jiee HU3KOM - JKUJIKMI MeTallI IOJKEH elle mocTtynaTth B hopmy, Ko-
I/1a 4aCTh METallIa y>Ke 3aTBep/era.

Tabnuya 2.25 — Obvemnas ycadka cniagos 3010ma U e20 KOMHOHEHMO8

CrutaB (MeTasmn) O6bemHas ycajaka, %
3010TO 53
Cepebpo 3,8
Menb 3,9
3n1CpM 750-125 4,2
3n1CpM 585-80 2,8
3n1CpM 585-200 3,4
3nCpM 585-300 3,6
3n1CpM 500-100 3,0
3n1CpM 375-100 3,7
3nCpM 375-160 4,0

2.9 Ornenenue JUThs 0T (POPMOMACCHI

[Tocne onepanuii TUTHSI U TIOJHOTO OXJIAKJIEHUS MeTaia B opme HeoO-
XOJIMMO OT/ICIIUTh OTJIMTYIO «EJIOUKY» OT Marepuaina (GopmMoBouHOI Macchl. OT-
neneHre (GopMoMacchl OT METALTUYECKON «EIOYKU» MPOU3BOIAT CIETYIOITIMU
criocobamu:

- IPY TIOMOIIY BOAOCTPYWHOU 00paOOTKHU TOJT BHICOKUM JaBJICHUEM;

- MOKPBIM TaJITOBAHUEM;

- IECKOCTPYITHOI 00pabOTKOM.

BrllienepeurciieHHble TPOIEecChl OTHOCITCS TOJBKO K (popMoMaccam Ha
ocHoBe rurca. B ciydyae ¢ popmomaccamu Ha GochaTHOM CBSI3YIOIIEM OTIEe-
HUE «EJIOYKW» OT (hOPMOMACCHI MOXHO OCYIIECTBUTH TOJIBKO MEXaHUYECKUM
nyteMm [16].

[IpocToit 1 PyHKITMOHAILHON CHUCTEMOM IS YAAJICHUsS OCTaTKOB (HhOPMO-
MacChl SIBJISIETCS HCIIOJb30BaHUE BOJOCTPYWHOrO ammnapara, OYHWIIAOIIETO
«EJIOYKY» TP TMOMOIIUA BOJABI, KOTOpas MOJAeTCA O] OOJBIINM J1aBICHUEM
(100...120 atm.).

YcTaHOBKM IS THAPABIMYECKON OYHUCTKH JIUThS IPEACTABIISIOT COOOM
TepMETHYHYI0 KaOWHY, M3TOTOBJICHHYIO M3 Hepkaperomel ctanm. Kabuna 3a-
KpPBIBAETCSl CBEPXY MPO3PAUYHBIM JIFOKOM, U3TOTOBJIICHHBIM U3 IUIEKCUTJIACA, M03-
BOJISIIOIIMM HAOJIOJaTh 3a BBIMIOJHEHHEM OTMEpaliiu MPOMBIBKA CTPyEH BO/IBI.
dopmomacca 3QPEKTUBHO OTKAJIBIBACTCS OT MOBEPXHOCTH «EJIOUKMY OJ1aroaapsi
CUJIBHOMY HaIopy BOJbI, ToAaromieics noa aasiearemM 120 atm.
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HpI/IMCpOM YCTAaHOBKH OJIA FPI,Z[p&BJIH‘IﬁCKOﬁ OYHCTKH JIHUTHA ABIACTCA BO-

noctpyiiHas kabuna Idroget 120 (puc. 2.62) npousBoacTBa ¢upmbl Logimec
(Uramus) [32].

Pucynox 2.62 - Booocmpyiinas kabuna Idroget 120

TexHuueckre XapakTepUCTUKU BOIOCTpYiHON kKabuubl ldroget 120:

- rabaputnsie pazmepsl: 620 x 500 x 1400 mm;

- anekrponutanue: 220 B;

- MOIIHOCTh BOASHOTO Hacoca: 2,2 JI.C.;

- MaKcHMaJIbHOE JIaBJICHHE BOAIHOro Hacoca: 120 aTMm.;

- MPOU3BOJUTEIHHOCTH BOJSHOTO Hacoca: 8 JI/MUH.

OuncTKa FOBEIUPHOTO JIUThS OT (JOPMOMACCHI B BOJOCTPYHHBIX arlmapa-
Tax UMEET PSJT TPECUMYIIECTB:

- 3(ppexTuBHOE OTAETIEHHE (DOPMOMACCHI OT OTIUBOK;

- BO3MOXHOCTh PETYJIMPOBAHUS JIaBIICHUS BOJASHOW CTPYHM TO3BOJISICT HE
nehopMHUpPOBATh U HE pa3pyliaTh TOHKOCTCHHBIC U a)KYPHBIC OTJIMBKH;

- JKoJioTHYecKass 0e30MacHOCTh (YCTAaHOBKH pabOTaroT 0e3 MpUMEHCHUS
KHCJIOT, PACTBOPUTEIICH U AP. BPEIHBIX BEIIECTB);

- IOJITOBEYHOCTh KaOWHBI, BHITIOJIHEHHON M3 HEP)KaBEIOIIEH CTalH;

- MPOCTOTa B paboTe Oy1aromaps aBTOMaTHIECKOMY YITPaBJICHUIO;

- MaJias MpoJI0OJKUTEILHOCTH orneparuu ounctku (1,5...2,0 mun.).

[Tocne ornmeneHus OT METATMYECKON «eNKu» (HopMOMacchl, €e TOoIBep-
raroT OTOCIMBAHUIO B KUCJIOTHBIX PACTBOPAX C IEJbI0 YCTPAHECHHS OKUCIECHHOM
MMOBEPXHOCTU OTIMBOK. [locie orOenuBaHusl €Ky MPOMBIBAIOT, CYIIAT U TOJI-
BEPraroT BU3YaJIbHOMY aHAJIN3Yy C IIEJIbIO BBISIBJICHUS BO3MOXKHBIX TTOBEPXHOCT-
HBIX J1e(heKTOB (HETPOJIMBHI, YCaI0YHAS WIIA Ta30Bast IOPUCTOCTD U T.I1.).

Jlanee mpou3BOAAT OTPE3KY OTIMBOK OT CTOSIKA. DTO MOXKHO C/ENIaTh MpU
MMOMOIIA PYYHOTO WJIM ITHEBMATHYECKOTO HHCTpyMEHTa — Ookope3oB. Jlamee
IOBEJIUPHBIC OTIIMBKU OTIPABISIOTCSA Ha PUHUIITHYIO 00pabOTKYy.
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2.10 ®uHUIIHBIE ONIEPAIMU IOBEJIUPHOTO JUTHA

[Tocne MUTHS FOBETMPHBIX U3ICIUNA WX TIOJBEPTAIOT ONepanusM (GpUHHII-
HOM 00paboTku. [lens dhuHMUIIIHON 00PAOOTKU — MOTYUYUTh IOBETUPHBIC U3ICTUS
C TJagKkoW U OjecTsmied moBepxHOCThIO. OOpabOoTKa MOBEPXHOCTU H3ACIUN
MIPOU3BOJUTCS B OMPEICICHHOMN MOCIEe10BATEILHOCTH

1) otbeu;

2 nuidoBanue;

3) noaupoBaHUE;

4) 0YMCTKa MMOBEPXHOCTHU OT NUTH(OBATHHBIX U MOJTUPOBATBHBIX MACT.

2.10.1 Omoen numos

[Tocne otaenenuss GopMOMaCChHl, €CIU TMOBEPXHOCTh «EIKH» OKHCIEHA
(JacThIil citydail), ee cieayeT TIATeIbHO OTOSIUTh B KUCIIOTHON BaHHE.

OTt6enuBaHue — 3TO MPOLIECC IOBEIUPHOTO MPOU3BOJICTBA, TPUMEHSIEMbIT
JUTSl OYMCTKH TOBEPXHOCTH METAJUIOB OT OKHCIIOB U YJAJIEHUsSI OCTaTKOB (piiroca,
00pa3yronmMxcs B Mpoliecce TEMI0oBOM 00padoTKU (OTXKUT, IJIaBKa, MaKa u JIp.).
Ot0enuBaHUIO0 MOJABEPralTCA CIUIABbl JParoleHHBIX METAIOB B PAa3IMYHBIX
BHU1aX (CIUTKH, OTIUTHIE «EJIKU» U TOTOBBIC IOBEITUPHBIC U3EITH).

KoHiieHnTpaius u coctaB 0TOCIMBAIOIINX KUCIOTHBIX PAaCTBOPOB 3aBUCHUT
OT CIUIaBa MeTajljla, mojajiexaniero oroenuanuto. Ha Bpemsi orGenuBanus Biu-
SIFOT TEMIIEpaTypa U KOHIICHTpAIlUsi pacCTBOPOB.

Jlns crtaBoB 30J710Ta HambOJiee YacTO HCMOJb3yeMbIM OTOCITMBAIOIIHIMA
pactBop — 20 %-ii pacTBOp CEpHON KUCIOTHI, HarpeToi 10 Temmnepatypsl S0 °C.
JIyist oTOenuBaHUs OTIUTYIO «EJIOYKY» TMOTPYKaIOT B TaKOW pacTBOP U BBIIEP-
KUBAIOT B HEM B T€YEHUE 2 MUHYT.

Ecnmu ucnonws3oBanace hopmomacca Ha hochaTHOM CBA3YIOIIEM, JIJISI OT-
OenMBaHUs PEKOMEHAYETCS UCTIONB30BaTh [16] 50 %-it BoaHbIN pacTBOp PTOpH-
CTOBOJOPOAHON (TJIABUKOBOM) KUCIOTHI, Takxke mojorperoi mao 50 °C ¢ BhI-
JEPKKOM B TCUCHUE 5 MUHYT.

CnnaBbl cepebpa otOenuBarotTcs B 5...10 %-HOM pacTBope cepHOM Kuc-
notel Tipu 40...50 °C B Teuenne 30 c. Moxer Takxke npumensatbes 1...2 %-i
pacTBOp COJIsIHOM KHUCIOTHI, HarpeTbld 10 30...40 °C ¢ mpoAOIKUTEIBLHOCTHIO
otOenuBaHus 10 1 MUHYTBI

Ot6enuBarone pacTBOPhHl MOMEIIAIOT B BAHHOYKM M3 OTHEYIOPHOTO
crexna win ¢gapdopa, B KOTOPHIX OHM yCTaHABIMBAIOTCS HA HArpeBaTeIbHBIC
puOOPHI, 0OOPYAOBAHHBIC 3AIIUTHBIM KHUCIOTOYMOPHBIM KOXKYXOM, M Harpe-
BAIOT JI0 HEOOXOAMMOM TeMIepaTyphl. 3aTeM CIUTKU WU W3JIENHs, OCTHIBIIHE
MOCJIe TEIUIOBOW 00pabOTKH, YKIAIBIBAIOT B CETUATHIN KOBII U3 KHUCIOTOYMOP-
HOTO TJIACTHKA WJIM 3aXBaTHIBAIOT MUHIICTOM U3 MEIU U OIYCKAIOT B OTOEIMBA-
omuil pactBop. Ilociae MoOMHOro OCBETIEHUS OKHCIEHHOW MOBEPXHOCTH (pac-
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TBOPEHUS OCTAaTKOB (PJItOCca) CIMTOK WIIM U3/EINe BBIHUMAIOT U3 OTOEIHUBAIONIE-
ro pacTBOpa, MPOMBIBAIOT BOJIOM M MOTPYXKAKOT B PACTBOP MHUILEBOM COIbI, YTO-
OBl HEUTpaIM30BaTh OCTATKU KUCIOTHI. Jlanee m3nenue BHOBb MPOMBIBAIOT BO-
JI0i1, a 3aTeM CyIIAaT.

B ycioBusix HEOONBIIMX MACTEPCKUX B Kau€CTBE €MKOCTEH st 0TOeNH-
BaHUS PaCTBOPOB U BOJIbI MOT'YT MPUMEHSTHCS OBITOBBIE CTEKJISTHHBIE OaHKU €M-
kocTbio 0,5...1 1. YuuThIBasi, 4TO CTEKJISHHBIC OAHKH C OTOCIHMBAIOIIAM pac-
TBOPOM TIOJIOTPEBATh HEJIb3sI, OTOCTMBAHNE CIIUTKOB U M3CIIHI TPOU3BOAUTHCS
B CHEUUAIBHON MEIHOW JIOKKE. JIOKKY C YIJIMHEHHOM PYYKOM OIyCKAalOT B
0aHKy ¢ OTOCIMBAIOIIUM PACTBOPOM, 3aTEM BBIHUMAIOT U HAarpEBaIOT IIAMEHEM
TOPEJIKU 10 JOCTUKEHUS ONPEJEICHHON TEMIIEpaTyphl U B HEE OMYCKAIOT CIU-
TOK WJIU U3Jeiue. 3aTeM CIUTOK WM W3JEJINE U3BICKAIOT U3 JIOKKHU MUHIETOM,
M3TOTOBJICHHBIM W3 IIBETHOTO METAJlJIa, ¥ MPOMBIBAIOT B 0aHKE C BOJOM, MOCIE
Yero cymar ¢ TOMOIIIbIO Mapa, MoAaBaeMoro noj aasieHuemM [11].

[Ipn orGenvBaHUU IOBEIUPHBIX HU3JEIUN CIEAyeT PYKOBOJICTBOBATHCS
CHEAYIOIIMMU MPaBUIAMU:

- HEJIb34 OIyCKaTh B OTOEIUBAIONINI PACTBOP paCKaJICHHbIE U3/IEIHs, 110-
CKOJIbKY 9TO MOXKET BBI3BAaTh CHUJIBHOE Pa30OpPBI3TUBAHHUE TOPSYETO KUCIOTHOTO
pacTBopa;

- HEJIb3sI TAKXKE MCIOJIb30BATh JJIsl MOTPYKEHUS U U3BJICUCHUS U3 OTOCIIH-
BAIOIIMX PACTBOPOB CTaJbHbIE MUHIETHI WM CBS3bIBATH W3ACIHS CTAIbHOMN
MIPOBOJIOKOM, TaK KaK 3TO MOXET BbI3bIBATh IMOSBICHUE HAJETa HA OTOEIMBAIO-
IIEMCSI CIIUTKE WJTU U3JICIIHSIX.

2.10.2 lHIhughoeanue u nonupoeanue uzoenuii

[[InudoBanre u MOTUPOBAHUE IOBEIUPHBIX M3ACIUNA OTHOCUTCS K OT-
JIENBHON TPYTIIE METOJA0B 00padOTKU METAIIIOB pe3anueM. Llenpio aTux omepa-
UU{ SBISETCS MPUIAHUE TOTOBBIM HU3JIETUSAM ONPENCIICHHOW YUCTOTHI MOBEPX-
HOCTHU Y TOYHOCTH Pa3MEPOB.

IlnudoBanue — obecrieynBaeT, B OCHOBHOM, IMOJy4Y€HUE TIAIKOU, HO
MAaTOBOM MTOBEPXHOCTH.

IMosmupoBanmne — oOecrieynBaeT MOJMyYEHUE HA TIAAKOW (MaToBOM) moO-
BEPXHOCTHU CHUJILHOTO METAJTMYECKOTo OJiecka (TIISIHIA).

CrnemyeT UMETh B BUY, UTO MEX]y OINepanusMu NUTMGOBaHUS U MOJUPO-
BaHUS HEJb3sl MPOBECTU PE3KOM T'PaHUIIbI, MOCKOJIbKY 00a mpolecca mpecieny-
10T OJIM3KHE 3a7a4¥ ¥ BO MHOTOM CXOJIHBI JIPYT ¢ Apyrom [3].

[Iponiecc mmmdoBaHus MaeT BO3MOXKHOCTH TOJYYHUTh TIAAKYIO MOBEPX-
HOCTh METajlla, COOTBETCTBYIOIIYIO 7...9 Kimaccam 4ucToThl. M3meHeHus: Qop-
MBIl U TEOMETPHUYECKHX Pa3MEPOB W3IEIN MpH NUIM(POBAHUH, B OTIUYHE OT
OMHIJIUBAHUS U APYTHX METOJ0B MEXaHUYECKOW 00pabOTKH METaNIOB PE3aHHUEM,
He3HauuTenbHbI. [IpakTHdeckn Ha nUM(OBaHUE FOBETUPHBIX U3NETUN TIpeny-
CMaTPHUBAIOTCSI OYEHBb MaJIble MIPUITYCKU WU HE TpelycMaTpuBaloTcs Boooe. B
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npouecce nuMdoBaHus oOpadaTeIBacéMble M3AEIUS MPUKUMAIOTCS K Bpalaro-
HIeMycsl LUIM(POBAIILHOMY KPYTY, OCTPOYTOJIbHBIE YACTHUIBI KOTOPOI'O CHUMAKOT
TOHKHH ciioil MeTaiia. ['yOuHa pe3aHust 3aBUCUT OT TBEPJIOCTU U BSI3KOCTH 00-
pabaTbIBaEMOro MeTajlla, a TakkKe OT TBEPAOCTH, BEJIMUMHBI U MaTepHalla 3epeH
T (OBANIBHBIX KPYTOB.

FOBenupHble n3enus U3 JparoleHHbIX METAUIOB NUIN(YIOT U MOJIUPYIOT
PYYHBIM, MEXaHUYECKUM, a TAK)K€ MAIIIMHHBIM CIIOCOOaMHU.

[Tpu pyuHoii 00pabOTKe HCTONB3YIOTCS NUIH(OBATBHBIE KPYTH, aOpa3uB-
HbI€ HacaJKku, abpa3uBHbIC JEHTHI, HAMMIBHUKY, HAKAauHas Oymara. J{is mim-
(doBaHMS TUIOCKUX MOBEPXHOCTEH MPHUMEHSIIOTCS abpa3uBHBIE OPYCKU MPSMO-
yrosbHOro ceuenus ummHou 200...300 mm.

[Tpu mMexaHm4eckoM HUTM(OBAHUU MCHOIB3YIOTCS OOPMAIIMHBI CO CMEH-
HBIMH IITU(POBAITBHBIMHI HacaJKaMH; HUTH(OBATBHO-TIOTUPOBATIbHBIE CTAHKU CO
CMEHHBIMU a0pa3UBHBIMU JUCKAaMH, & TAKXKE Pa3IMYHbIE TUIIbI IIIU(OBAIBHO-
HOJIUPOBAJIbHBIX MAILIUH.

TpedoBanus k o0padaTbiBaeMbIM U3/€JTUSM.

IOBenupHble u3genus, noiexamue nuiMdoBaIbHO-IOJUPOBATIBHONW 00-
paboTKe, HE JOJHKHBI UMETh LapalvH U [NIyOOKHUX PHCOK, MOCKOJIBKY BBIBECTH
UX TOJUPOBAHUEM UYPE3BBIYANHO CIIOKHO, & MHOTIAa MPAKTUYECKH HEBO3MOXKHO.
B cBsi3u ¢ 9TUM, H3A€NTUs U3 APArolEHHBIX METAJJIOB U CIUIaBOB, HE 00sajaro-
IIUX, KaK TPaBUJIO0, BEICOKON TBEPJOCTHIO, BO M30exkaHue Ne(PEKTOB OT yaAapoB
PEKOMEHIYETCsI TPAHCIIOPTUPOBATH B CHEIHMAIBLHON Tape ¢ WHAUBUAYATbHBIMU
STYCUKaAMU.

[Ipu BBIOOpE yHENbHOrO JaBjieHHWs aOpa3MBHOIO MHCTPYMEHTa HEO0XO-
JUMO YYUTBIBaTh CBOMCTBA 00OpabaTbiBaeMOro Metajia. Yem msrdye Metai, TeM
Jierye CHSTh C HEeTO CIOW, HO TeM TPpYyJIHEE JOCTHYb OAHOPOIHOCTH TOBEPXHO-
ctu. [lonmupoBanue TBEpABIX METAIJIOB MO CPABHEHUIO C MSTKUMHU IPU OJHUX U
TEX JK€ YCIOBHUSX 00pabOTKM (OJMHAKOBbIE HMCXOJIHAs LIEPOXOBATOCTb, TOY-
HOCTb, TOJUICKAIIMA CheMy MPHUIYCK U T.A.) BEAYT C OOJIbIIMMHU YJEIbHBIMU
JaBJICHUSMH MOJIMPOBAJILHUKA HA 00pabaThIBAEMYIO TOBEPXHOCTb.

2.10.2.1 Pyunoe winugosanue u nonuposanue

Jns omeparuii pyuyHoro nuindoBaHUsl HIMPOKOE PACIPOCTPAHEHUE MOJY-
YWIM HAMWJIBHUKHU, KOTOPbIE MPEACTABIISIIOT COO0M cTepKHEOOpa3Hble KAMHU U3
kapOuga kpemHus (kapOopyHaa) IiauHOM okoio 150 MM ¢ pa3zHOOOpa3HBIMU
dbopMamu ceyeHus: KBaJIpaTHOM, KPYTJIOM, OTYKPYTJIOW, TPEYTrOJIbHOM, IpsiMO-
YrOJIbHOM U T.I. AOpa3uBHbBIC HANWJIBHUKH UMEIOT PAa3IUYHYIO 3€pHUCTOCTh U
U1 TOTO, YTOOBI CHUMaeMble METa/NINYECKHE YaCTUIbl HE 3aCTPEBAJIN B MEXK3e-
PEHHBIX YIIyOJeHUsIX, MpU paboTe X cieayeT cMauuBaTh Bojaou. llpu omepa-
USAX PYYHOTO HUIM(OBAHUSA-TIOJUPOBAHUS C MOMOIIBIO HAaNMWJIbHHUKA TEpeMe-
LIAETCS MHCTPYMEHT (HAaNWIbHUK), a J€Talb YAEPKUBAETCS HEMOJBHMKHO. Pe-
KOMEHIYETCSl MEHSTh HalpaBlieHHUE NIIIU(POBAHUS, >KEIaTeIbHO MEepPHEHANKY-
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JISIPHO K TMPEABIAYIEMY HAMPAaBICHUIO, YTO JAET BO3MOKHOCTh CHUMATh CJIE]IbI
IpeAIIeCTBYIONIEeH 00pabOTKHY.

B kauectBe 60jee MSATKHUX MPUPOAHBIX aOpa3HBHBIX MaTEpPUAIOB MpPUMeE-
HSIOTCSI TIeM3a W CllaHell. DT Marepuaibl 0OCOOCHHO XOPOLIO MOAXOMAT MJis
MOKpOro nuindoBaHusi cepeOpsHbIX uzaenuil. [Ipu moMomm ocTpo 3aTOUEHHBIX
TOHKUX CTEp>KHEW M3 CIIaHIla, Ha3bIBAEMBIX IpUQEISIMHU, MOKHO 00pabaThIBaTh
TPYAHOJOCTYIHBIE MECTa Ha MOBEPXHOCTU u3aenuid. [Iprembl paboThl HAMMIIb-
HUKaM{ U3 TIEM3bI U CJIaHIIa TaKHe K€, KaK U MPUEeMbl padOThl HAMMIIBHUKOM U3
KapOuga KpeMHHUSI.

Haubonee MsArkumMu maTtepuaniamu, HNPUMEHSEMBIMH MPH JOBOJOYHOM
nuin(oBaHuM, ABISAIOTCA NUTM(OBAIbHBIE YIiU. M3rOTOBIAIOTCS OHM B BUIE
OpYCKOB KBaJpaTHOTO CEYEHHS, OAHAKO UX JIETKO OMMIUTH A0 J1I000ro npodu-
ns1. [Ipu pabote ux Takxe HEOOXOAUMO CMayMBaTh BOJOM.

[InudoBanue HaxmaauHOM Oymaroi (IIKYpKOH) MpuUMEHseTcs sl oOpa-
OOTKU TPYIHOAOCTYIHBIX MECT. DTOMY CIIOCOOCTBYET T'MOKOCTh M HEOOJbIIAs
TOJIIIMHA TIKYpoK. OCHOBOM i aOpa3uBHOIO Marepuaia CIy>KUT IJIOTHas,
KEeCTKasi U ImpoyHasi Oymara WM MOJOTHO, @ B KaYECTBE CBS3BIBAIOLLIETO CPEJI-
CTBa JUJIS HAKJICUBAHUSI HAXIAYHBIX 3€PEH MPUMEHSAIOTCS KJIeW W Jaku. ToH-
KOCTh HaKIAUHOM IIKYPKH OIpeNeseTcsl BEIMYMHOM 3epeH abpa3uBa. B 3aBu-
CUMOCTH OT BHU/a aOpa3MBHBIX MOPOIIKOB, IMKYPKU MOAPA3ACISIIOT Ha SICKTPO-
U KapOWIOKOPYHIIOBBIC, CTEKJISHHBICE WJIM KpeMHueBble. Eciam HaxmauHon
IKypKOH 00pabaThiBalOT POBHYIO MOBEPXHOCTh, TO €€ YKJIAAbIBAIOT Ha POBHYIO
U TJIAIKYI0 TUIUTY W Tpou3BOIAT numidosBanue. [Ipu Takom MONOKEHUH TMO-
BEPXHOCTh M3/eNHs OyneT pOBHOW. BEHIMyKIbie MOBEPXHOCTH U3JCIUS MOKHO
00paboTaTh MIKYpKOHM, HAKJIEEHHON HAa TOHKWE JIEPEBSIHHbIC PEUKH WK 00Bep-
HYTOH Ha HAIMMJIBHHK, 2 BOBMOXHO U TaJel] pyKH.

PyuHoe monupoBaHue sBIsSETCS MPOAOHKEHUEM Ipoliecca NUIM(OBaHUS.
BrinonHseTcss 0HO MOTUPOBAILHBIMU TAJOYKAMHU WM TIOJMPOBAIBHBIMU JI€Pe-
BSHHBIMU OpyCKaMH, KOTOpPbIE TMOKPBIBAIOTCS TOJUPOBAIBLHBIM BEIIECTBOM.
PoBHBIE TUIOCKOCTH JOCTUTalOT CBEPKAIOIIETro OyiecKa MpU MOMOIIM KOKaHOTO
MOJIMPOBAIIBHOTO HAMUJIBHUKA, CXOAHOTO MO (PopMe ¢ HaXTauHBIM HAMMMIJIbHU-
KOM, OJTHa CTOPOHA €ro 0OTsAHYyTa MATKON KOXeH, Ha KOTOPYI0 HAHOCUTCS TIOJIU-
poBaJsIbHAs TacTa.

2.10.2.2 Mexanuueckoe wiiughosanue u noruposanue

Mexannueckoe nuindoBaHUE U MOJUPOBAHUE OCYILECTBIISETCS Ha CIICIU-
AJBHBIX NUIM(OBAIBHO-TIOIUPOBATIBLHBIX CTAHKAX HIIM C TTOMOIIBIO OOpMAIIHHBI
AIIACTHYHBIMU KPYTaMH U JICHTaMH, Ha MIOBEPXHOCTh KOTOPBIX HAHOCST MOJHPO-
BaJIbHbIE BenlecTBa. [lompoBanme JaBIeHUEM OCYIIECTBISETCS KECTKUM TOJIU-
POBAJIbHUKOM, B PE3YyJIbTaT€ YEr0 MUKPOHEPOBHOCTH MOBEPXHOCTU MaTEPHUAIOB
MOIBEPTAIOTCS TIACTUYECKOMY 1€(OPMUPOBAHUIO.
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it 00paboTKK KPYIHBIX FOBEJIMPHBIX W3MIEIHA CO CIOXHBIM TpoduiieM
npuMeHstoT nuiMdoBanue abpasuBHOM jeHTOW (puc. 2.63). Pabouas moBepx-
HOCTB JICHTBI, Ha KOTOPYIO HaHECEHa IMOJIMPOBAJIbHAS MACTa, XapaKTePU3YeTCsI
pa3Mepamu aOpa3uBHBIX 3€PEH MACTHI M MX KOJIMYECTBOM Ha EIUHHIIC IMTOBEPX-
HOCTH JICHTHI.

1 — nenma-ocnosa, 2 — npsosxca numu, 3 — cesska; 4 - abpaszuenvie 3epHa;
5 — obpabamvisaemas N0BepXHOCMb
Pucynox 2.63 — Cxema npoyecca noauposanusi abpazueHoul 1eHmotu

Mexanudeckoe nuMdOBaHUE - TOJUPOBAHUE AOPAa3UBHBIMU KpyTramMu U
JYCKaMU BBIMOJHAKOT HA CHEUUAJIBHBIX IMOJIUPOBANBHBIX cTaHkax. [Ipumepom
TaKUX CTAHKOB JUIsi (PMHUIIHOM OOpabOTKH IOBEIUPHBIX W3ACIUNA SIBISIOTCS
CTaHKH C TOPH3OHTAIBHOU ochto BpameHus mmuHaens «CIMO Angel» npowns-
BojicTBa pupMmbl CIMO, Utanus (puc. 2.64) [21].

[TomupoBansabie ctanku «CIMO Angel» 00iagaroT ClIeayrOmUMHA 0CO-
OCHHOCTSAMU:

- peanu3oBaHa MOJHAs peKynepanus AparoleHHbIX METaIOB, Ojaarogaps
CIIeMAJIbHOM cucTeMe cOopa OTXOJI0B, MpeycMaTpuBaroiiei 6 cTyrneHeil Bo3-
JYIIHO-BOJISTHOW (pUIIBTpaIuy;

- POCTOTA B 00CITY’)KMBaHUU;

- HE3HAUUTEJIbHBIA YPOBEHbD LIIyMa;

- BO3MOXHOCTb PETrYJIUPOBKH CKOPOCTH JIBUTATENs] CTAaHKA B JHANa30HE
ot 600 go 3 000 06/mMuH ¢ 1eNIbI0 TT0JI00pa ONMTUMATBHOM CKOPOCTH B COOTBET-
CTBUH CO CJIIOKHOCTBIO 00pabaThIBa€MOro M3JEus, C yUeTOM TBEpJOCTH abpa-
3UBHOTO Kpyra (IIE€TKH), €ro IuaMeTpa v TUIa TPUMEHSIEMOU MacThl;

- MaJiasi peBepCHUBHasi CKOPOCTh, UTO OOECIeunBaeT ObICTPOTY M HAJICK-
HOCTh YCTAaHOBKHU U CHSTHUSI aOpa3uBHBIX KPYTOB C 00€CIIEUeHUEM UX MepIeH IU-
KYJISIPHOCTH;

- HaJIM4Me JBYCTOPOHHETO Bajla 00ECIEYMBAET OJHOBPEMEHHOE MCIOJb-
30BaHME 2-X WU 4-X Pa3IMYHbIX TUIIOB KPYTOB (ILIETOK), YTO MO3BOJISIET COKpa-
TUTh MPOJOJKUTEILHOCTh 00PA0OTKH.
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Pucynox 2.64 — Obwuii 610 wnugho8anvHo-noaupo8aIbHo20 CMAHKA
«CIMO Angely

Texuuueckue xapakrepucTuku cTankoB cepun «CIMO Angel» npuBene-
HbI B Ta0nuiie 2.26.

Tabauya 2.26 — TexHuueckue Xapakmepucmuxku uliu@do8anibHo-
noauposanvhvlx cmankos cepuu « CIMO Angely
Totpedssemas Hanpsxkenue Pabouas ['aGaputHeie |Macca,
Mopenb | MOIIHOCTb, CKOPOCTb,
nutanus, B pasMepbl, MM KT
kBT 00/MuH
Angel 85 2,5 220, 600...3600 | 1050x800x2200 | 220
Angel 85-2 3,5 onnogasnoe | 600...3600 | 1900x850x2250 | 410

[MonupoBanue Ha craHkax, mogo0HbIX «CIMO Angel», ocymectBusiercs ¢
MOMOUIBIO MOJIUPOBAIBHBIX MACT WM CYCIIEH3HI C MCIIONIb30BAHUEM CIEIHAlIb-
HOTO MHCTPYMEHTA — JAMCKOB, U3TOTOBJICHHBIX U3 CIEIUAIBHBIX COCTAaBOB PE3U-
HBI, TTO3BOJISIIONIUX MPOU3BOAUTH 00paOOTKY MpH JIFOOOW YacTOTE BpPAICHUS C
MCIIOJIb30BaHNEM aOpa3rBHBIX YaCTUILl PA3IMYHON TBEPAOCTH U BETUUHHBI.

AOpa3uBHBIE MaTepHalibl JJIs Pa3jIMYHON CTENeHH OOpaOOTKHU HOBEIHP-
HBIX M3JENIUH UMEIOT Pa3IMYHyI0 OKpacKy (4ToObl He MyTaTh): HAUMHASA C Yep-
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HOTO 1[BeTa — JJIs1 abpa3uBOB rpy0oil 00pabOTKU U, 3aKaHYMBAS KEITHIM [IBETOM
— 17151 a0pa3uBOB CYNEPTOHKOM MOJUPOBKH (Tad. 2.27). Takke NpUMEHSIOT I10-
JUPOBAJIbHBIE KPYTH W3 BOMJIOKA WUJIU KPYTJIble METKU. YacToTa BpalieHus Kpy-
ra Ipy MoJIMPOBaHMH J0kHA ObITh B Tipeaenax 2000...2800 o6/MuH.

st monydeHust 3epKajbHOrO OJecKa B KOHIIE Ipoliecca MOJMPOBAHUS
IOBEJIUPHBIX HU3JIEIUI MCIOIb3YIOT HAOOPHOUN MOJIMPOBAIBHBIN KpPYT, COCTOS-
U U3 MHOTOYHMCIICHHBIX TKAHEBBIX KPYKKOB WM MSTKHUX KOXAHBIX IIan0.
JIJ1si OKOHYATENTFHOM JOBOJKHM MOBEPXHOCTH FOBEIMPHBIX W3EIHN MPUMEHSIOT
KPYTH U3 HUTOK — ITyXOBKH.

Tabnuya 2.27 — Xapakxmepucmuka aopasusHvix mMamepuanos, npumeHse-
MbIX 018 YUHUWHOU 00PAOOMKU F08ETUPHBIX U30eNUl

Marepunan Hasnauenne XapakTepucTruka [Ber
abpa3uBa abpa3uBa MHCTPYMEHTA abpa3uBa
KECTKasi CTPYKTypa pe-
Ha ocHoBe SI0O, JUTSL OO AUPKU 3UHBI, KpynHbIE alpa-| dYepHbIN

3UBHBIC YaCTHUIIBI

TBEpAasl CTPYKTypa pe-
3UHBI, KpymHHbIE alpa- | KOpUYHEBbIN
3UBHBIC YaCTHUIIbI

J1s1 TpyOoit

Ha ocuose Al,O;
HUTH(QOBKHU

CpelHeTBepJasi CTPYK-

. 711 TPYOOH Cpel- | Typa DPE3HUHBI, CPEIHHE
Ha ocuose SiC AT TPy pen- | Typa p , cpen

o 3€JICHBIN
HEeH MOJIMPOBKH | [0 BEJIMYMHE aOpa3HB-
HBIC YaCTHIIBI
Oomee MATKast CTPYKTypa
: 71 TOHKOU €3MHBI, CpEIHHUE I10 Be- .
Ha ocHOBe SIC A p » CPell CUHUU
I OBKU JUYMHE aOpa3uBHbBIC ya-
CTHIIBI
. CpemHeTBepas CTPYK-
: JU1 TOHKO# 110~ | DA pA 124 .
Ha ocHOBe SIC Typa pE3WHBI, MEIKHE | KpPaCHBIH

JUPOBKHU
aOpa3uBHBIE YACTUIIBI

MSTKasi CTPYKTypa pe3u-
HbI, OYEHb MeJKue adpa- OebIit
3MBHBIC YaCTHUIIBI

JUIS OYS€Hb TOHKOU

Ha ocHoBe Al,O3
HOJINPOBKHU

. | OUeHBb MSATKas CTPYKTypa
: JUTS CYTICPTOHKOM .
Ha ocHoBe SIC PE3UHBI, OYCHb MEJIKHE | JKEIThIN

MIOJINPOBKHU
aOpa3WBHBIC YACTHIIBI

W3 maTtepuanoB, NpuBEACHHBIX B Tabnuie 2.27, U3roTaBiuBaoT HUMdO-
BaJIbHO-TIOJIMPOBAJIbHBIE HMHCTPYMEHTHI: AUCKA M HAaKOHEUHUKH (puc. 2.65,

2.66).
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Pucynox 2.65 — IlInugosanvro-noauposaibHvie OUCKU (MPAMOY2OTbHOU U HO-
HCeBUOHOU popMbl) 0151 PUHUWHOU 0OPAOOMKU HOBETUPHBIX U30ETUL

TTrgs

a) 0) 8)

e)

a — ouck ouamempom 11mm; 6 — ouck ¢ ocmpoti Kpomkou ouamempom 1 1mm;
8 — YUIUHOP, & — KOHYC, O — NYJisL OONbWAs, e — Nyl Maaas
Pucynox 2.66 — IlonuposanvHvie HakoHeYHUKU 0151 PUHUUUHOU 0OpabomKU 108e-
JIUPHBIX U30eTUL

st muindoBaIbHO-TIOMPOBATBLHBIX CTAHKOB I (PUHUIITHON 00pabOTKH
U3JEIUNA TPUMEHSIOT CIeAYIOIINE BUIbI PACXOAHBIX MaTepHAIOB:

- MYCJHMHOBBIE KPYrd (IPONUTAHHBIE COCTABOM, CKPEIUISIOIIUM BOJIOKHA
TKaHU, YTO yBEJIMYMBACT M3HOCOCTOMKOCTH KPYTOB; HCIOJIB3YIOTCS C MOJIUPO-
BaJbHBIMU NTACTAMH HA HAYAJIbHBIX CTATUSX MTOJUPOBKH);

- (hmaneneBbie Kpyru (M3TOTOBJICHBI U3 OYEHb MATKON TKaHH, YTO JI€JaeT
WX UJCATBHBIMU JIJIS1 OKOHYATETbHOU JOBOJKU U TIOJTUPOBKU U3IEITHIA);

- HUTSHBIC METKH (TIpeHa3HAYCHBI IS 3aKTIOUUTEIBHBIX onepanuil Gpu-
HUITHOW 00pabOTKM IOBEIMPHBIX M3JIETUH; KaK MPaBUiIO, UCIIOJIb3YIOTCS C Mell-
KO3EPHHUCTHIMU MOJUPOBATLHBIMH MTACTAMH; BOJIOKHA TKaHU HAJIEKHO KPETSTCS
B JICPEBSHHBIX, TUTACTUKOBBIX MJIM METAITUYECKUX JIUCKAX);

- BOJIOCSIHBIC IIETKH (TIpeIHa3HAYCHBI IS 3aKIIOYUTEIBHBIX OIeparuit
buHUITHON 00paOOTKM OBENMPHBIX W3JACIWN; MIETUHA HAJACKHO KPEMUTCS B
JMICKE, U3TOTOBJIEHHOM U3 TBEPAON MOPOJIbI IEPEBA);

- JATyHHBIC W METAJUIMYECKHE IMIETKH (MpeaHa3HAYeHbl NJISi YUCTKU U
UTM(OBKHU 1IBETHBHIX METAIIJIOB);

- MIETKH TMOJMPOBAIbHBIC BOJOKHUCTHIE (M3TOTOBJICHBI M3 CBOOOIHO Tie-
PETUIETEHHBIX KAPOHOBBIX BOJIOKOH C BKIIFOUEHUSIMU METKOTO abpa3uBa; Mpej-
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Ha3HAYEHBI JJIS JIETKOM YUCTKU U MOJUPOBKHU W3JEIIUNA U3 IIBETHBIX METAJUIOB;
OTJIMYAIOTCS 00JBIION 3(PGHEKTUBHOCTHIO U JJOJITOBEYHOCTHIO);

- OYEHb MATKHE BOWJIOUHBIC KPYTU (MIpeAHAa3HAYEHBI JJIs1 (PUHUIITHON 00-
pabOTKN HEOOJIBIINX U HECIOKHBIX MMOBEPXHOCTEN U3 LIBETHBIX METAJUIOB; MPHU-
MEHSIOTCS C UCTIOJI30BAHUEM MOJUPOBAIBHBIX M1ACT);

- BOMJIOYHBIE KPYTH C OCTPOM KPOMKOM, BOMJIOYHBIE KOHYCHI, BOWJIOYHbBIE
HAKOHEYHUKH pa3NU4HON (OpMBbI (MIpeaHa3HAuEHBI 7151 GUHUIIHON 00paboTKU
CJIOKHBIX MOBEPXHOCTEN M3IENHI U3 LIBETHBIX METAJUIOB; TAKKE MPUMEHSIOTCS
C MCTIOIb30BAaHUEM MOJUPOBAIBHBIX U NITHU(POBAIBHBIX MACT);

- BOWMJIOYHBIE HACAAKHU (MPEACTaBISIOT OO0 KOMOWHAIMIO BOMIOYHBIX
MTOJIMPOBAJTIBHBIX KPYTOB U KOHYCOB; MOT'YT HUCIIOJb30BaThCA JIJISl TOJIUPOBKH KaK
BHYTPEHHHX, TaK U BHEIIHUX MMOBEPXHOCTEH U3JIETUN; TPUMEHSIOTCS C UCIIOJIb-
30BaHUEM TMOJUPOBAIBHBIX U NUIH(OBATBHBIX MACT).

2.10.2.3 Ilonuposanvhvie nacmeol

B Hacrosimiee BpeMs mpu JOBOJOYHBIX U MOJUPOBAIBHBIX paboTax Mpu-
MEHSIOT aJIMa3HbI€ MaCThl, KOTOPbIE 00ECIIEUNBAIOT BHICOKUE MapaMeTphl LIEpO-
XOBaTOCTH 00pabdaThIBAEMOM MMOBEPXHOCTH.

JIJis IpUTrOTOBIICHUS TOIMPOBANBHBIX U JIOBOJOYHBIX MACT HCIOIB3YIOT
pa3IMYHbIe KOMIIO3UIIMH, B COCTaB KOTOPBIX BXOJSAT OJIEMHOBAS U CTEAPUHOBAS
KHCJIOTBI, TTapauH, LEpPE3UH, TEXHHUYECKOE M HATypaJllbHOE caylo, KaHUu(OIb,
Macja KOCTSHOE U Ba3eJIMHOBOE, CKUNUAAP U T. 1. CBA3KY JJIs AcT BHIOUPAIOT B
3aBUCUMOCTH OT €€ HAa3HAYEeHMs: OHA COCTOUT U3 AKTUBHBIX J100ABOK (OJIEUHO-
BOM M CT€apWHOBOM KHUCJIOT) M >KUPOBOM OCHOBBI. OJEHMHOBAs U CTEapUHOBAS
KHCJIOThl XUMHYECKH aKTHBH3UPYIOT MPOLECC MOJUPOBAHMS, MOBBIIIAIOT €ro
IPOU3BOAUTENBHOCTD. JIJIs1 ATOro e 100aBIISAIOT B MOJIUPOBANIbHBIE MACThI JISI
JParolieHHbIX METAJJIOB NOBEPXHOCTHO-aKTUBHBIE BEILIECTBA, a B IOCIEIHEE
BpeMs U CHelHaJIbHbIE KOMILJIEKCOOOPAa3yIolue BEUIECTBA, B YACTHOCTU CIIOXK-
HbI€ OPraHUYECKUE COeAMHEHHUs, coaepkaiue cepy. [lonobubie 100aBKM ycKo-
PAIOT MpOILIeCC MOJIUPOBAHUS U 3aMETHO YJYUYIIAIOT HIEPOXOBATOCTh MOBEPXHO-
CTH.

B Hacrosiiiee BpeMsi IMPOKOE PaCpOCTPaHEHUE MOTYUUIIN TOTUPOBAIIb-
HbIE TIACThI HA OCHOBE OKCHJa XpoMa (Tad. 2.28).

[TacTy Ha OCHOBE OKCHJa XpoMa TOTOBSAT cleayronuM odpazoM. B dap-
(GbopoBOH WK SMATMPOBAHHON METAITMYECKON MocyAe pacmiasistor 15 4. (mmo
macce) creapuHa u 12 4. mapadpuna. Korna pacrniaBieHHbIe )KHPBI pa3orpeBa-
IOTCS, K HUM IIPU HENPEPHIBHOM MOMEUIMBAHUHM A00aBISIIOT 73 4. mpeaBapu-
TEJIBHO MPOCESIHHOTO M BBICYIIEHHOTO OKcHaa XpoMa. CMech TIIATENbHO Mepe-
MEIIMBAIOT U TPEIOT JO MOJyYEHHUsI JOCTATOYHO KHUAKOW MacChl, KOTOPYIO pa3-
nuBaioT B Gopmel. [locne ocThiBaHMS NMAcTy BRIHUMAIOT U3 (JOPM U XpaHST, 3a-
BEpHYTOM B Oymary.
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Tabnuya 2.28 - Cocmagvl nacm Ha 0CHOBe OKCUOA Xpoma Ol HOIUPOBA-
HUs u30enuil U3 Opa2oyeHHbIX Memaiios

MaccoBasi 10151 KOMIIOHEHTa, Mac. %, Ipu 00paboTKe
KommoHeHT macTel > " =
rpy0ooit | cpeaHen \ TOHKOH
CocraB 1
Oxkcug xpoma 81 76 74
Creapun 10 10 10
PacienieHHbli xKup 3) 10 10
Kepocun 2 2 2
Cunukaresisn 2 2 1,8
OnenHoBas KUCIIOTa - - 2
Cona - - 0,2
Cocras 2
Oxkcug xpoMa 78 72 49
Creapun 10,7 14 18
OnenHoBas KUCJIOTa 1,3 - 25
TexHHYECcKOe cajio 8 - -
Cxunugap 2 - -
IleTrponaTym OKMCIEHHBIN - 14 -
[Tapadun - - 8

CylmecTBylOT M JIpyTHe€ PEHEenTypbl MAcT HAa OCHOBE OKCHAA XpOMa.
Hanpumep, nacra, cocrosimas u3 73 4. okcuja Xxpoma, 23 4. CT€apuHOBOU KHUC-
JIOTHI U 4 4. OJIECMHOBOW KUCJIOTBHI.

B roBenupHON MPOMBIIUIEHHOCTH MIUPOKO MPUMEHSAIOT TaK)K€ MacThl HA
OCHOBE Kpokyca (okcuja xenesa). JJis u3roToBiaeHUs 3TOM NacTel B Gapdopo-
BOM WJIM SMaJUPOBAHHOM METAJUIMYECKOM MOCyAe paciuiaBisior 18,5 4. creapu-
HOBOM KuCHOTHI, 2,0 4. nepe3uHa, 0,5 4. 0JIeMHOBOUW KUCIOTHL. B pacrmiaB npu
noMmemuBanun BBOAAT 70 4. kpokyca. [locne TimiatenpHOro nepeMemmnBaHus B
pacIuIaBICHHYIO Maccy A00aBisroT 9 4. mapaduHa, Bce BHOBB TIATEIBHO MEpe-
MEIIUBAIOT U pa3iuBalOT B (opMbl. OCTBIBIIYIO MACTy BHIHUMAIOT U3 GOPM U
YKJIQJIbIBAIOT B Tapy.

Haunbonee pacnpocTpaHeHHBIMU UMIIOPTHBIMH MapKaMU MOJUPOBATBHBIX
nact st oOpaOOTKM IOBEJIMPHBIX W3IeIui sBistoTcs: Menzerna, Dialux,
Bobbing, Tripoli [4].

2.10.2.4 MawurnHnoe nonuposarue

B HacTosiiee Bpems [UIsl OTAEIKH FOBEJIMPHBIX W3JIEIUN B YCIOBUAX Ce-
pUHHOTO  TMPOU3BOACTBA  MCHOJB3YIOTCS  CIEUUajIbHble  NUIM(OBAIBHO-
NOJIMPOBAJIbHBIE MAIIUHBI — FTAJITOBOYHBIE YCTAHOBKH.
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["anToBka — 3TO (PUHMILIHAS TEXHOJOTUYECKAs OmNepalusi 00pabOTKH rOBe-
JUPHBIX U3JEIHUN C LENbI0 MPUIAHUS TOBEPXHOCTH U3JEIHI BBICOKMX OTpa)Ka-
TEJIbHBIX CBOMCTB, T.€. Oiecka.

["anToBKa TIPOM3BOJUTCS B TalTOBOYHBIX YyCTaHOBKax (OapabaHax).
[TpuHuun nedcTBUs ATUX MAaIIMH 3aKiIo4aeTcsi B 00pabOTKe MOBEPXHOCTU U
KPOMOK U3JIeJIUi B pe3ysibTare adpa3suBHOTO TPEHHUS MEXIY cpeloil u oopada-
THIBAEMBIM H3JeNIeM. AOpa3uBHas Cpella CHUMAET YacTh MaTepualia MoBepXHO-
CTH W3JIEJIHI, TEM CaMbIM BBIPABHUBAS U TTOJHUPYS €TO.

B HacTosiee BpeMs HIMPOKOE PaCIpOCTPAHEHUE MOIYUMIIN CIEIYIOLUe
THUITBI MAIHH 7151 GUHUALTHOW OTACIOYHON 00pabOTKH IOBEIIUPHBIX U3ICIUN:

- OJTHOLMJIMHJIPOBBIE (POTOPHBIC) OapabaHHBIE TAITOBOYHBIE YCTAHOBKH;

- ICHTPOOEIKHBIE TAITOBOYHBIC YCTAHOBKH;

- BUOpAIIMOHHBIC TAITOBOYHBIC YCTAHOBKU;

- MArHUTHBIE TAJITOBOYHBIC YCTAHOBKH.

B Tabmuie 2.29 npuBeneHbl XapaKTEPUCTUKH OCHOBHBIX THIIOB 3THUX
yCTaHOBOK [11].

Tabauya 2.29 — Tunsl u xapaxmepucmuku wiu@po8aibHO-NOAUPOBATILHBIX

MAWUH

KauectBo 00paba-
[Mnudosans- | [lonuposaib- > 0P OO6pabatbiBae-
Tun MammHbI THIBAEMOM TTOBEPX-
Has cpena Has cpena MBbI€ U3ACITHS
HOCTHU
JIepeBO, CKOP-
PeBo, CKOp BCE€ BH/JIbI IOBE-
OaHOUUANHIIPO- JyTa IperKoro
. . KepaMuKa, [aparuHbl, TPsI3Has | JUPHBIX U3JIe-
BbIi1 (POTOPHBIIT) opexa, 3epHo, o
IIJIACTUK ITOBEPXHOCTH it (6e3 kaM-
Oapaban CTaJbHBIE 111a- .
Hel)
pUKH
qrcTas MoBepX-
CKOpITyTia BCE BUJBI IOBE-
Potopnas (uen- HOCTB, BRICOKOKa-
KepaMuKa, TPEIKOTO Ope- JMPHBIX H3]1e-
TpoOekHast) YECTBEHHAs MOJIH- .
MJIACTUK Xa, TJIaCTHUK, it (C KaMHS-
yCTaHOBKaA pOBaHHas MMOBEPX-
dbapdop MH)
HOCTh
JIepeBo, CKOp-
Jyna rperkoro | mapanuHbl, HU3KHHA
Bubpanuonnas KepaMuKa, yra rpett Hap ’ .
opexa, 3epHo, CTJIQXKHBAIOIIHIA HEMOYKH
yCTaHOBKA TUTACTHK
CTaJbHBIC IIa- s ekt
pUKH
CTaTbHOU
[[apanuHbl, HeKaue- | (UINTpaHHbIE
MarauroranTos- HaTOJIHUTENb
- . CTBEHHAs TIOJIH- W3JIENs, H3/1e-
Ka pa3MuHON
pOBKa TS C KAMHSIMH
(dhopMmbl

OnHoOUUMIMHAPOBLIE 0apa0aHHbIE TAJTOBOYHbIE YCTAHOBKH.

bapaGanHbie TaaTOBOYHBIE YCTAHOBKH MpeaHAa3HAYEHBI JJIs1 (DMHUIITHON
OTJIEJIKM FOBEIUPHBIX M3JIETUN BO BpamaromeMmcs OapabaHe C HMIECTUTPAHHOM
dbopmoii cTeHOK. Pab0oTalOT Takue YCTAHOBKH KaK B «MOKPOMY, TaK U «CYXOM»
peXKUMax CO BCEMU BUJIaMH FaJITOBOYHBIX TEJ.
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[IpumepoM mpocTeitiieit OTHOIUINHIPOBON OapaOaHHON TaITOBKU SIBJISI-
ercsa yctanoBka KT-3010 A (Kwurait), npuBenennas Ha pucyHke 2.67 [33].

Pucynok 2.67 — Oowuii 6u0 00HOYUIUHOPOBOU OAPAOAHHOU 2ANMOBKU

KT-3010 A

TexHuueckue XapakTepucTUKH raaToBoyHoro 6apadana KT-3010 A:

- KOJIMYECTBO CKOPOCTEi BpaleHus O0apadbana — 4;

- THTI BpaIeHUs — PEBEPCHUBHBIN;

- MaKCUMaJbHOE BpeMs Taiimepa — 60 MuH;

- MaKCHUMaJlbHas Macca 3arpyxaembix uzaenuid — 450 t;

- 00beM Oapabana — 9 n;

- pa3Mmepsl 6apabana (muamertp X mauHa) — 240 x 330 MMm;

- rabaputHble pa3mepsl ycTanoBkH (/] x B x III) — 370 x 380 x 450 mwm;

- Macca yCTaHOBKH — 25 KT.

- 3arpy3ka OapabaHa: METaJUIMYECKHI HAMOIHHUTENb — 12 KT; MJIaCTUKO-
BbII HanoJHUTENb — 4 KT; papdopoBbiii HAMOTHUTEND — 9 KT; OpexoBasi CKOPJIy-
na — 3 KT.

[TocTosiHHOE aBTOMAaTU4YECKOE M3MEHEHUE HaIpaBJIeHUs BpalleHus Oapa-
OaHa (BJIE€BO M BIIPaBO) JOIMOJHUTEIHFHO 00€CIIEUYMBAET ONTUMANIBHBIN MPOIIECC
PaBHOMEPHOW MOJIMPOBKU IIOBEPXHOCTU U3JICIIUM.

LlenTpoOesKHbIE rAJITOBOYHbIC YCTAHOBKH.

B ranToBOYHBIX YCTAaHOBKaX POTOPHOIO THMA, KaK MPaBUJIO, MPOBOAST
HEHTPOOEKHYI0 TAJITOBKY MO TNPUHLMILY TOPOUJAIBHOTO JBUKEHUS —
oOpabaTbIiBaeMbIe HM3JIETUSI COBMECTHO CO CHEIUAIbHO MOAO0OpPaHHBIMU TajiToO-
BOYHBIMU TEJAMH MOMENIAlOTCA B pabounii 6apadaH U 3a CU€T BpallleHUs aKTH-
BATOPHOW TapesKy IMOABEpraroTcs yckopeHuto. Ilox BozaelcTBHEM co3maBae-
MOU CHJIBI MHEPIIMH U TIEHTPOOCKHOM CUIIBI CMECh U3 M3JIEHI U aOpa3uBOB Te-
pemelaercsi BBEpX Mo CTeHKaM OapabaHa M MOJ BO3JEHCTBUEM CHIIBI TSDKECTH
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CMECh BO3BpallaeTCs Ha BPAINAONIYIOCS TapeiKy, TNe OISATh IMOABEPracTCs
YCKOPEHHUIO.

[IpumMepoM LEHTPOOEKHBIX TaJTOBOYHBIX YCTAHOBOK SIBJISIFOTCS TajiToO-
BouHbIc Oapabansl Dreher (I'epmanust) [34]. OOmumid B OJHOMOIYJIBHOM IIEH-
TPOOEIKHOU ranToBOUHOM ycTaHoBkU «Dreher DT-S13» npencraBieH Ha pUCYH-
ke 2.68.

Pucynok 2.68 — Obwuii 6u0 yenmpobericHot 2anmosouHol
«Dreher DT-S13»

KoHCTpyKTHBHBIC M (PYHKIIMOHAIBHBIC XapaKTEPUCTUKH IIEHTPOOCKHBIX
raJITOBOYHBIX ycTaHOBOK Dreher (puc. 2.69):

- pabounii 6apaban umeeT HopMy IUITUHIPA;

- KOHCTPYKTHBHO YCTaHOBKH COCTOSIT M3 OJHOTO WJIM HECKOJBKHX Oapa-
06aHoB (MoayJei);

- B Oapabanax IHO (AMCK) MPUBOJIUTCS BO BpalllaTeIbHOE JIBHKEHUE, a
caMmu OapabaHBbI B IIpoliecce padoThl OCTAIOTCS HEMOABUKHBIMU,

- Gnarojiaps cHeluajibHO pacCUYUTaHHBIM (opMe CTeHOK OapabaHa U CKO-
POCTH BpaIleHus TMCKa, HATTOJHUTEIh W U3MICTUS IBIXKYTCS TIO CJIOXKHOUW TOPO-
UJATBHON TPACKTOPHUH, T.€. MPOUCXOAUT HAJIOKEHNE BPAIIATEILHOTO U IIEHTPO-
OCKHOTO IBIDKCHUS,

- OapabaHbl OCHAIIICHBI CUCTEMOU OXJIAXKICHUS HATIOJTHUTEIIS;

- peann30BaHa BO3MOKHOCTh BBICTABJICHHS 3a30pa MEXK/y BpaIIaroIuMCs
JTHOM (JIMCKOM) M HEMOJABMKHBIMU CTeHKaMM (6apabaHoM) — 3TOT 3a30p obecre-
yuBaeT 0Opa3oBaHWE BO3AYIIHOW TOMYIIKH, KOTOpas HE JaeT HAaIOJHUTEINIO
MpOCKINaThCS B HIKHUM (ianer (puc. 2.69).
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B Takux YCTaHOBKax HU3ACIJIIHNA COBMCCTHO C ITaJITOBOYHBIM HAIIOJTHUTCICM
O6pa6aTBIBaIOTCH B TCUCHHEC HCCKOJBKHUX YaCOB.

3yuhﬂrodzwxa :>u

Pucynok 2.69 — Cxema pabomwi yenmpobesxicHoil 2anmo8o4Hol yCmMaHO8KU
«Dreher DT-S13»

TexHuueckue XapaKTCPUCTUKHU I.[GHTpO6€)KHOﬁ raJTOBOYHOU YCTAaHOBKH

«Dreher DT-S13» npuenens! B Tadmuie 2.30

Tabnuya 2.30 — Texnuueckue Xxapaxmepucmuxu YeHmpoOeM CHOU 2aamo-

sounou ycmanoexu «Dreher DT-S13»

HanmMenoBanue xapakTepuCTUKH

3HaYeHUE XapaKTePUCTUKU

JUTSL «CYXOM»
rantoBku (1x13)

IUIL «KMOKPOW»
rajntoBku (1x13)

1x13 1x13
KonuuectBo Moayneit X eMmkocTh OapabaHa, J 2x13 2x13

3x13 3x13
["abapuThl yCTAaHOBKH, MM 1300x540x900 | 1300x570x900
DJIEKTPOIUTAHKE 0,8 kBT, 220 B |0,75 kBT, 220 B
Macca ycTaHOBKH, KT 110 125

[Ipu 0OpaboTKe TKENIBIX FOBEIUPHBIX U3aenuil (0osnee &r), ooOpadbaThiBa-
eMBIX B 00JI€€ KOMIIAKTHBIX IICHTPOOCKHBIX TaJITOBKAX MPUMEHSIOT CIEIHAh-
HBIC TIOJIBECHBIC YCTPONCTBA — M3CIHS 3aKPEIUISIOTCS B CIICIIHAIBHBIX 3aKUMaX
(puc. 2.70) u, MTOMUMO KPYrOBOTO JIBMIKEHHUS B CTOPOHY BpaIllCHHs HAITOJTHHUTE-
Jis1, BBITIOJTHSIIOT BpallleHue BOKPYT CBOEH OCH, YCKOPSs Iporiecc 00padoTKH.
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0)

a — oowull 810 NOOBECHO20 YCMPOUCMBA, 6 — N008eCHOe YCMPOUCMB0 8 pabome
Pucynoxk 2.70 —Iloosecroe ycmpoticmeo 051 00pabomku msaxicenvix usoeniuil 8
2aNMoBKax YeumpooeHcHo20 muna

BuOpannonnbie raJirToBO4YHble YCTAHOBKH.

[Tpu BUOpOTAaNTOBKE CO3/AAIOTCS YCIOBHS IS OTHOCUTENBHOTO JBUKCHHUS
o0OpabaTeIBaeMbIX U3JIETUI U TaNTOBOYHBIX TEJ 32 CUET XAOTUYECKOTO Mepeme-
IIMBAaHUS TaJTOBOYHBIX TEJ MO BCceMy pabodyemMy o0beMYy YCTAaHOBKH IO JCH-
cTBUEM BuOpanuu. BubporaitoBka cocTouT u3 6apabdaHa, KOTOPbIN yCTaHOBJIECH
Ha MPY>KUHUCTOM OCHOBAHHH, U MOTOpa C IKCIIEHTpUKOM. JlelicTBue BuOpora-
TOBOK OCHOBAHO Ha WCIIOJIb30BAHUU CHUCTEMBI TPYy3a-dKCIEHTPUKA, KOTOpash U3-
Ha4yaJIbHO HACTPOCHA HAa CPENIHIOI aMIUTUTYIy M WHTEHCHBHOCTb KOJI€OaHUM.
[Tytem m3MeHEHHS TOJIOKEHHS TPYy3a-dKCIIEHTPUKA MOXKHO OOECIEeUYUTH TIJIaB-
HYIO PETYJIUPOBKY aMILIUTY/Ibl U MHTCHCUBHOCTH KOJICOAHMWIA B 3aBUCHMOCTH OT
BHUJa 00pabaThiBaeMbIX H3ACIUH M THMA HCIOJIB3YEMBIX TAITOBOYHBIX Tell.
[TpaBUBHBIN peKUM BHOpAIK MPUBOAUT K TOMY, YTO M3JCIHS, TaJTOBOYHBIC
Tena W KUAKAs MOJUPOBajbHAs Cpefia MEepEeMENIaloTCsl M0 TOPOUJAIBHON TIO-
BEPXHOCTH.

BuGporantoBku mpuMEHSIOTCA AJI IIUPOKOTO psiia onepamuii mo ¢u-
HULIHOW 00pabOTKe IOBEIUPHBIX W3AENUHM, BKIOYas: NUIM(OBAHHE 3arOTOBOK,
yaalieHue 00JI0sl, CKPYTJCHUE OCTPhIX KPOMOK, MOJUPOBKY. OTIHMUUTETHHOMN
0COOEHHOCTHIO BHOPOTAITOBOK SIBJISIETCS TO, YTO B HUX MOXHO 00pabaThIBaTh
U3JIEHsSI KaK MaJioro, Tak U KpyImHOTO pa3Mepa U Macchl.

[IpumepoM BHUOPAITMOHHBIX TAaJTOBOYHBIX YCTAHOBOK SIBJISIFOTCS BUOPO-
rantoBku Raytech (CIIA) [35]. O6mmit Bug BubporantoBok Raytech pazmmu-
HOM MPOU3BOJIUTEIILHOCTH MPEJICTABJICH HA pUCyHKE 2.7 1.
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a — moodenv Raytech TV-5; 6 - mooenv Raytech AV-25SS
Pucynox 2.71 - Obwuii 6uo subpocarmosox Raytech

TexHHUecKue XapakTepucTuku BuOporaitoBku «Raytech TV-5»:

- HaIIOJIHUTEJIN — OPEX, KEpaMuKa, MIACTHK;

- 00BeM paboueit emxoctu — 1,5 7;

- Hantpspkenne utanus — 220 B;

- MaKCHUMaJbHas 3arpy3Kka HaroJHUTENEeM — 3 KT;

- BO3MOXHOCTh 00pa®oTku 3a oaHy 3arpy3ky 50...60 r uzmenuil mpu
YCJIOBUH, YTO Macca OJHOT0 U3Jienus He npessbimaet 10 T.

Texauueckue xapakrepucTuku BuoOporantoBku «Raytech AV-25SSy:

- HAIIOJIHUTENH — OpPEX, KEpaMUKa, MIACTHK;

- 00BeM paboueit emxkocTH — 7,5 ;

- Hanpspkenue utanus — 220 B;

- MaKCUMaJlbHas 3arpy3Ka HaIlOJHUTENIEM — 22 KT;

- BO3MOXXHOCTb 00paOOTKM 3a oaHy 3arpy3ky Ao 450 r uspenuil npu
YCJIOBHH, YTO Macca OJTHOrO u3aenus He npesbimaet 10 r;

- HaJIM4Me CJIMBHOIO MOPTa JjIsi OBICTPOTO W3BJICUCHHS HAMOJHUTENS U
u3aenuit u3 6apabana.

BuoOpo-ueHTpodexHbie raaITOBKH.

Takue ycTaHOBKM OCHAIIEHBI IKCIEHTpUYEeCKUM asurareiem. [log Bo3-
JIeHCTBUEM BHOPAIMOHHBIX M IIEHTPOOEKHBIX CHUJ pabounii HAMIOJTHUTEb B Oa-
pabaHe ABMKETCS M0 MUPKYIISTPHOM, TEIMKONIATLHON U KOJIe0aTeIpHOM cXxeMaM
— TakuM 00pa3omM, BHYTpU padbouero OapabaHa HET HUKAKWX JBIDKYIIUXCS 4da-
CTel, moJBepramuxcs n3Hocy. KOHCTpyKIusi yCTaHOBKM OOecreunBaeT BO3-
MO>KHOCTh TIPUMEHEHUS JTF0O0T0 HAIMTOIHUTEINS: METAJUTMUECKOTO, KepaMHUIeCKo-
r0, TUIACTUKOBOTO, YTO YBEIIMYUBACT AUAIAa30H 00pa0aThIBAEMbBIX U3/ICITHA.

[TpumepoM BHOPO-IICHTPOOCIKHBIX TaJTOBOYHBIX YCTAHOBOK SIBJISTFOTCS
rantoBku EKO, npoussoactea dupmer Metalfinishing (Mramus) [36]. OOmwmit
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BUJ BHOpo-1ieHTpoOexkHOM rantoBku «EKO 5-R» mnpenacraBneH Ha pucyH-
ke 2.72.

Pucynok 2.72 — Obwuii 6uo subpo-yenmpobesrcnot eanmosxu « EKO 5-Ry

TexHnyeckue XapakTepUCTHKH BUOPO-IIEHTPOOEKHBIX TaJITOBOYHBIX
ycranoBok EKO nmpuBenens! B Tabmure 2.31.

Tabnuya 2.31 — Texnuueckue xapakxmepucmuxu 8UOPO-YeHmMpPOOEeHCHbIX
eanmosoynvix ycmarosox EKO

HanmenoBaHue XxapakTepUCTUKHI SHAUCHHE XAPAKTEPUCTHUKH
EKO 5-R EKO 13-R
Pabounii 00beM, 11 5 13
MakcuMalibHasi 9acToTa BUOpaIuu, ¢t 50
["abapuThl yCTAHOBKH, MM 570x400x400 | 900x440x540
DJIEKTPOINUTAHUE 0,4 xBt, 220 B |0,23 kBT, 220 B

3arpyska oopadateiBaeMbix uzgenuii B EKO 5-R — 700...800 r mpu macce
ogHoro m3nenus He Oozee 30 r; 3arpy3ka METAJUIMYECKOT'O HAMOJHUTEIS —
18 kr, KepaMHU4eCKOT0 WM MJIACTUKOBOTO — 5 KT.

MarHuTorajJToBO4YHbie YCTAHOBKH.

MarHuTHast TaJTOBKa — TaKXe SIBISICTCS Pa3HOBUIHOCTHIO CYNEP(UHHMIII-
HOM 00pabOTKM MOBEPXHOCTH M3ICIUN pe3aHueM. PexyluM HHCTPYMEHTOM
ABJISICTCSl (DEPPOMATHUTHBIN TaITOBOYHBIM HamoJHUTENb (uUribl). OOpaboTka
MIPOUCXOJUT B HEIMOJBIKHOM pabodeM 00beMe, OKPYKCHHOM ITOCTOSTHHBIMH
MarHMTaMHy, B KOTOPBIN 3arpyKeHbI HATIOJHUTEIb, MPEACTABIISIONNNA KOPOTKUE
000r0100CTpBIC HUIJIBI, 00padaThiBacMbIe H3JACIHUS W IOJHMPOBAIbHAS SKHIKAS
cpena. [lomupoBanue n3nenuii MPOUCXOAUT 3a CUET COYIApPECHUS MepeMeIIaeMo-
IO MarHUTHBIM TIOJIEM HAIIOJIHUTEIIS U 00pabaThIBACMBIX H3ICITHA.
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MarauToraiToBka MpeacTaBisieT cOOOM NHUCK, HA KOTOPBIM YCTaHOBJIEH
pabouunii OGapabaH, W3rOTOBJICHHBIA M3 MHOXKECTBAa MarHUTOB. [Ipu mOCTOSHHO
MEHSIIOLIENCS MOJSIPHOCTA MAarHUTOB IMPOUCXOJUT XAOTUYHOE JIBUKEHUE Me-
TaJUIMYECKOr0 HAMOJHUTEIA B MOJUPOBAIBHON KUAKOW cpeae. MarHuTHoe mo-
Je B KadecTBE CpeACTBa Mepenayd 00pabaThIBAIOIIETO YCUIIUS IO3BOJISIET
YIPaBJIATh OTOKOM HANOJHUTENS, KOTOPBIA JBHKETCS B COOTBETCTBUH C KOH-
¢urypanreir MarHUTHOTO TOJISI, UHAYLIHUPYEMOTO MOCTOSTHHBIMUA MarHUTaMH.

CxeMa yCTaHOBKM JJIi MarHUTHOW TaJITOBKH IPEACTaBI€HA HA PUCYHKE

2.73 [37].
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1 — ocnosnoti kopnyc, 2 — eepxuss uacms Kopnyca, 3 — pabouuti 0ovem,

4 — paboyuii KoHmeuHep, 5 — OCHOBHAS 2PYNNA NOCMOAHHBIX MACHUMO8,; 6 — NO-
OBUICHBILL OUCK, 7 — OCHOBHOU 8aJl;, 8§ — NOOWUNHUK, 9 — NOCMOsAHHbIE MACHU-
mol; 10— noodsudicuwviii 6opm; 11 — emynka Nel; 12 — ocHo6HOU NOOUWUNHUK,

13 — emyaxa No2; 14 —pemenn; 15 — 6110k, 16 — 6cnomoeamenvhulil 8a;
17 — noowunnux, 18 — emynxaNe3; 19 — nogopomuwiii mexanusm
Pucynok 2.73 — Cxema ycmano8xku 0 MA2HUMHOU 2AJIMOBKU

IIprumepoM yCTAaHOBOK JJIsi MAarHUTHOW TaJITOBKU FOBEJIIMPHBIX W3ICIUN
SBIISIIOTCS MarHuToranToBku Robin (Kurait) [36]. OOmuit BUI MarHUTOraaTOB-
ku RObin mpencrasiaeH Ha pucynke 2.74.

TexHuueckne XapakTEPUCTUKH MarHUTOranToBkd Robin (¢ amamerpom
Oapabana 190 mm):

- Hanpsbkenue nutanus — 220 B;

- rabapuTHbIE pa3Mepsl padbouero 6apadana — D195 x 120 mm;

- rabaputHbie pazmepsl yecTaHoBKkU— 320 x 260 x 260 mmMm;

- motpebnsiemast momHocTh — 0,12 kBT;

- Macca yCTaHOBKHU — 3 KT
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- HaMOJHUTENN — OpeX, KEPAMUKA, TUIACTHK;

- 00BeM paboueit emkocTu — 7,5 I;

- MaKCUMaJsbHas 3arpy3ka u3aenusMu — He oosee 120 r;

- MaKCUMaJbHas 3arpy3ka MarHMTHBIM HamoJiHuTeneM — He 6oiee 150 T;

- OCHOBHOW TMOJIMPOBOYHBIA MaTepuasll — CTaJbHBIE HWIJIbI JIUAMETPOM
0,4 MM u gumuHOM 4...10 MM, Takke BO3MOXKHO HCIIOJIb30BAaHUE CTAJIbHBIX IIa-
PHUKOB.

Pucynox 2.74 — Obwuii 6uo macnumozanmosku Robin
(c ouamempom bapabana 190 mm)

HanosHuTe 1 17151 TaJITOBOYHBIX YCTAHOBOK.

1. KepamMuueckre HaMOJHUTENIN — UCTIONB3YIOTCS TIPU HAYAIbHBIX CTaJIU-
X (puUHUITHON 00pabOTKU M3AETUN. DTO TIKEIIbIC YACTUIIBI PA3THYHBIX (GOPM U
pa3MepoB, 00JaIaroNIle CUIIbHBIMU a0pa3uBHBIMU CBOMCTBaMU. Bo Bpems raii-
TOBOYHOM 00pabOTKH OTpaOOTaHHBIC YACTHIIHI TOCTENIEHHO OTKAJIBIBAIOTCA, 00-
HOBJISIS a0pa3uBHBIN CIIOM. DTO 3HAYUTENHFHO COKpAIlaeT Bpemsi 00pabOTKU U
CITOCOOCTBYET OBICTPOMY YIAJICHUIO 00JIOS M OKaJIMHBI MOCJe JTUThS, YCTpaHe-
HUIO KPYIHBIX IMapanvH U AeEKTHBIX HEPOBHOCTEH TTOBEPXHOCTH 00pabaThiBa-
eMbIx u3aenuil. [lpumeHstoTces: ¢ 00sa3aTeIbHBIM UCIIOIB30BAaHUEM KUIKON Cpe-
1l uau nact. CylecTByeT 0oJibllioe pazHooopasue ¢GopM U pa3MepoB abpa3uB-
HBIX YacTHIl (TaJITOBOYHBIX TE€N), OCHOBHBIMU M HauOoJiee 4acTO UCIOIb3yEMbI-
MU SIBJISIFOTCS: TIPU3MBI TPEXTPAHHBIC; KOHYCHI; CKOIICHHBIE ITUINHAPHI; TTPSMbIS
UMJIUHAPSL; apuKu (puc. 2.75).

2. [lnacTukOBBIE HATIOJHUTEIN — WCIOJB3YIOTCS ISl TIOATOTOBKU H3JIE-
JUH K TIOJIMPOBKE B TAJITOBKaX BHOPAIIMOHHOTO W HEHTpoOekHOoTo Tuma. [Ipu-
MEHSIOTCS ¢ 00s13aTeIHbHBIM MCTIOIB30BAHUEM JKUJIKOW CPEIIbI HIIN CIICIIUATbHBIX
MacT. YOamsdaioT O4YEHb HE3HAUYUTENbHBIA ClI0oM Metauia. Kak mpaBuio, 1BeT
HAIIOJTHUTEIISI OTBEYaeT OIPEICIICHHON CTEIEeHH €ro abpa3suMBHOCTH — Pa3HbIE
MIPOU3BOAUTENIM a0PA3UBHBIX HAMOJHUTENCH CTaparoTCs HE HapyIIaTh 3TO IMpa-
BII0. DOpMa TAIITOBOYHBIX TEJ IJIACTUKOBOT'O HATIOJIHUTENSI aHAJIOTHYHA Kepa-
MHYECKOMY.
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i JJ“‘J #id J' ‘

2) 9)

a — npu3Mbl mpexepanuvie;, O — KOHYCbl; 8 — CKOUEHHbIE YUTUHOPDBL, 2 — NPSAMbLe
YUTUHOPDL, O — WUAPUKU
Pucynox 2.75 — @opma kepamuueckux u niacmukosbix 2aimo8ouHblX mej O
GuHUWHOU 00pabOMKU H08ETUPHBIX UZ0ETUU 8 2ATMOBOUHBIX YCIAHOBKAX

3. Meramnyeckue HaroJIHUTENIN — MPUMEHSIIOTCS U1 (PUHUILHON MOJIU-
POBKHU IOBEIMPHBIX U3/EJIUNA B FaJITOBKaX BUOPALIMOHHOTO M MAarHUTHOTO THUIIA.
OHu He coaeprkaT adpa3uBHBIX YACTHUII, IOATOMY U3/ENIM HEOOXOIUMO Mpe/IBa-
puTenbHO 00padboTaTh adpa3sMBHBIMHU HAMOIHUTENISIMU, YTOOBI YAAJIUTh Lapamnu-
Hbl 1 HEPOBHOCTH € MX MOBEPXHOCTH Nepesl MoaupoBkoil. [Tpumensitores ¢ 005-
3aTeJIbHBIM HCMOJb30BAHUEM CIIEHHAIBHBIX JKUIKOCTEH. ClenyeT YYUThIBATH,
YTO B 3aBUCUMOCTH OT CJI0KHOCTH IMOBEPXHOCTU U3JECTUN U UX BEIUYMHBI BaXK-
HO TPABWIBHO MOA00paTh GOpMY METAJUTMUECKOTO HAMOJHUTENS. J{J1s1 ranToBoK
BUOPAIIMOHHOTO TUIIA B KQYECTBE T'aJITOBOYHBIX TEJ MPUMEHSIOTCS HAIlOJHUTE-
JU U3 HEprKaBEIoIeH CTalu CIEAYyIomel (GOpMbl: CKOIICHHBIM U MPSMOUN IU-
auaapsl (d=1 MM, L=10 m™m); mapuk (d=1...4 Mmm). J;11 MarHUTOTaJITOBOK TPH-
MEHSIOTCSI MATHUTHBIE TIAPUKHA U MATHUTOUT OJIKH.

4. OpranvyecKue HaroJIHUTENN — caMble JIETKUE U TOHKUE HATOIHUTEIH,
MIPUMEHSIOTCS Ha 3aKJIIOUUTENbHBIX CTaausAX (PMHUIIHON 0OpabOTKH HOBEIUp-
HbIX u3aenun. [I[puMeHsI0TCA Takue MaTepualibl Kak: CKOpJIyIia IPELKOro opexa,
3epHa Mauca, JIepEeBSIHHbIC YacTUIIbl. B 3aBUCMMOCTH OT CJI0)KHOCTU MOBEPXHO-
CTHU W3JIeJuM, CIOCOOOB M CTaaui TalTOBOYHON 00paOOTKH, HCIOJIb3yeMbIC
HAIOJHUTENN TaKXKe MOTYT ObITh pa3aIM4YHON (GOpMBI U pazMepoB. [Ipu «cyxomy»
MpOLECCe OPraHNYeCKUe HAMOTHUTEIN MPUMEHSIOTCS ¢ 00s13aTeIbHBIM HUCIIOJIb-
30BaHHEM CHEIUATBHBIX NUIM(YIOMUX WK moaupyromux nact. OpexoBbIi
HaIOJHUTEIb MPUMEHSIETCA C pa3MepoM yacTull B Auanaszone ot 0,2...0,4 MM 110
3...5 mm; 3epHa Mmauca — ot 1...1,5 1o 3,5...4, Smm.
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Bce kepamuueckue, IUIACTUKOBBIE U METAIMYECKUE HATIOJIHUTENU TPU-
MEHSIIOTCS C 0053aTeNIbHBIM HCIIOJIb30BaHUEM KUIKUX cpea. Hasnauenue ran-
TOBOYHBIX KUJKUX CPE:

- moJepxkKa abpa3suBHON CIIOCOOHOCTH HAIOJIHUTENS, CMBIB OTpabOTaH-
HBIX YaCTHUI[ U OTKPBITHE CBEXUX a0pa3UBHBIX CIIOCB;

- CO3JIaHME «CMa3bIBAIOIIETO» CJIOS MEXIY W3JCIMEM U HAIMOJIHUTENEM,
MCKJTIOYasi TIOBPEXK/ICHUS TIOBEPXHOCTH U3/ACIUH;

- OUMCTKAa CMECH U3JENUNA M HAIMOJHUTENS OT HEXKeNaTeNbHbIX XUMUYe-
CKUX TMpPHUMECEH, YTO 0OCOOCHHO BaXKHO MPU HMCIOJIH30BAHUHM HATIOJHUTENS, CO-
JepKAIIET0 OKCHJI aFOMUHHUSA, KOTOPHIN BBI3BIBAET OKMCIICHHE METaJlIa; KHJ-
KOCTb JIJISl CTAJIbHBIX HAOJHUTENEH MpeAoTBpallaeT NOSIBICHUE PKABUMHBI.

B nporuiecce «cyxoit» QUHHUIIHON 00paOOTKH MPUMEHSIOTCS CIIEI[HAIbHBIC
MacThl, KOTOPHIE, TOMUMO aOpa3MBHBIX HANIOJHUTENEH, TaK)Ke COJEPKaT B CBO-
€M cocTaBe NUIM(OBANbHBIN WK NOJUPOBAJIbHBIA a0pa3uB, YCKOPAIOMIUN MPO-
necc GUHUIITHON 00pabOTKU FOBETUPHBIX U3JIETHM.

2.10.2.5 Snexmpoxumuyeckoe noauposarue

DNEKTPOXUMHUUYECKOE MOJUPOBAHUE — 3TO MPOLECC MOJUPOBKU U3JIETUN
MoJ ACHUCTBUEM 3JIEKTPUUYECKOTO TOKA B BaHHE C AJEKTPOIUTOM, TJI€ MPOUCXO-
JTUT XUMUYECKasl PEeaKIUs MEXKY JIEKTPOJIUTOM U 00pabdaThIBAEMbIMHU U3/EIH-
SIMHU.

OCOOEHHOCTBIO AIEKTPOXUMHUYECKON MOJUPOBKU SIBISIETCS CIIIaKUBaHUE
MOBEPXHOCTH MeETaJlJla 32 CUE€T MHTEHCUBHOI'O PACTBOPCHHS MEIbYANIIUX BbI-
CTYIIOB, IIEPOXOBATOCTEN U IpeOEIIKOB, 00pa30BABIINXCS B X0JI€ MPEIECCTBY-
folei Mexannueckor oopadoTku. [Ipu 3TOM B MUKpOYTITyOJIeHUSAX, KAHABKAX U
BIIAIMHAX COXPAHSETCA MACCUBHOCTh WM Majas pacTBOPUMOCTb Metaiua. Ilo-
BEPXHOCTb W3JCNUN TOCJE DJIEKTPOXUMHUYECKOW MOJUPOBKU MPHOOPETAET sip-
KU OJIECK, OJTHAKO CPAaBHUTEIHHO TITyOOKHE PUCKU MPH 3TOM HE CTIIAXKHUBAIOT-
cs. [ToaTOMy C 11€/1bI0 TIOBBINIEHUST YMCTOTHI 0OpaOOTKM HA OJIMH-IIBA Kjacca
AIEKTPOXUMHUYECKOE TMOJIUPOBAHUE CIEAYeT MPUMEHSTh JIs AeTaneil ¢ YUCTO-
TOM oTnenku He MeHee 8...10-ro kiaccoB. Y moBepXHOCTU ¢ Oojee TpyOoit 00-
pabOTKOM MpU TOU K€ MPOAOKUTEILHOCTU DJICKTPOXUMHUUYECKON TMOJUPOBKU
HaOIr01aeTCsl JTUIIhL MosBIeHUEe Osecka. {15 mojsydeHust He TOJIbKO OJIeCTsIIeH,
HO Y KQYECTBEHHOW MOJIMPOBAHHOM MOBEPXHOCTH, TPEOYETCs MPOBEICHUE Kayde-
CTBEHHOHM MpeIBapUTEIbHON MeXaHM4ecKo o0paOOTKU H3AENNid, HalpuMmep,
urmrdosku [11].

JI71st TOro 4TOOBI MOBEPXHOCTh MOJUPYEMBIX H3JCIHMA MPU TMPOXOKICHUU
AIEKTPUYECKOTO TOKA HAXOAWIACh B AKTUBHOM COCTOSIHUM HA OJIHUX Y4YacCTKax U
OJTHOBPEMEHHO B MACCMBHOM COCTOSIHUU Ha JIPYTUX, HEOOXOAUMO, TPEXkKE BCe-
ro, MOAONPATh MOAXOANIUN AIEKTPOIUT. K 35IeKTpoauTam it JJIeKTPOXUMU-
YECKOM MOJMPOBKHU MPEABSBISIIOTCS CIAEAYIOMNE TPEOOBAHMUS:
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- 3JIEKTPOJIUT JIOJKEH 00ecneynTh 00pa3oBaHKe Ha aHO1ax (TIOJUPYEMBbIX
U3JIETIUSX) BSI3KOW TUICHKU € OOJBIIMM 3JIEKTPUYECKUM COIMPOTHUBICHHEM; 3Ta
IUICHKA JIOJDKHA 33JIEpKUBAThCS B YIIIYOJIGHUSIX M CIIOCOOCTBOBATh MHTEHCHB-
HOMY PacCTBOPEHUIO BHICTYIIOB;

- DJIEKTPOJIUT JOJHKEH ObITh CTA0OMIILHBIM IO CBOMM CBOMCTBAaM BO BpeMe-
HU (KaK B MPOIECCE MPOXOKIEHUS TOKA, TaK U B IEPEPhIBaAX);

- DJIEKTPOJIUT HE JAOJDKEH OKa3bIBaTh arpeCCUBHOE JEHCTBHUE HA MOJIUPYE-
MBbI{ MeTaJl (CIUIaB) IPU OTCYTCTBUU TOKA;

- BJIEKTPOJUT JIOJHKEH MUMETh MMUPOKUN pabouyuil MHTEpBal (OTHOIIECHUE
MaKCUMAJIbHOW TJIOTHOCTU TOKa K MHUHUMAJIbHOM, MPU KOTOPOM MOBEPXHOCTH
MOJTy4YaeTcsi HOJIUPOBAHHOM);

- TUIOTHOCTHh TOKAa W HAIPSOHKEHUE HE JTOJDKHBI OBITh YPE3MEPHO BHICOKHU-
MH.

Cxema yCTaHOBKH Uil AJEKTPOXUMUYECKOW MOJIMPOBKU FOBEIUPHBIX U3-
JeIui IpUBE/IeHa Ha pUCYHKE 2.76.

1 — evinpamumens, 2 — mumanosas niacmuna, 3 — 21eKmMpOaUN,
4 — r06enuproe uzoenue
Pucynok 2.76 — Cxema ycmano8ku 015t 31eKmpOoXUMUYeCKol NOAUPOBKU 108e-
JIUPHBIX U30eTUl

[TpoMBITIUICHHBIE YCTAHOBKHU IS 3JCKTPOXUMHUYECKON TOJMPOBKH FOBE-
JUPHBIX U3JETUN COCTOST U3 CICAYIONUX KOHCTPYKTUBHBIX JIEMEHTOB:

- BaHHBI €MKOCTBIO OT 2 JI0 8 JI, U3rOTOBJICHHOW W3 TOJUIPONIIICHA WU
BUHHILIACTA;

- Karoja (3JIEKTPOJIa C 3apsA/IOM «-»), H3TOTOBJICHHOTO U3 TUTaHa, rpadu-
Ta WJIM HEPIKABCIOIICH CTAJK; TIPH 3TOM CJIEAYET YUYUTHIBATh, UYTO pa3Mep KaToaa
JIOJKEH OBITH B 2 pasza OOJIbIle CyMMapHOW TOBEPXHOCTH 00pabaThIBaeMbIX W3-
JICIINH;
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- BBIIIPSIMUTENS C TUIABHBIM PETYJIUPOBAHUEM HANpPsDKEHUS] B UHTEpBaJie
6...20 B (B HexoTopbix caydasx g0 40 B) B 3aBUCUMOCTH OT 3arpy3Ku BaHHBI,
paboTaIIero B UMITYJIbCHO-TIOCTOSSHHOM U TIEPEMEHHOM PEKUMaXx;

- TeMIIEpAaTypHOr0 HarpeBaTelisl, €Cli MPOLEecC MOJMPOBKHU MPOBOIUTCS
IIpY MOBBIIIICHHOM TeMIlepaType.

B nporuiecce 3neKTpoOXUMHUECKOW MOJUPOBKU 00padaThiBaeMOE FOBEIH-
HOE u3Jienne OYJeT ABIATHCA aHOJOM, T.€. JIEKTPOJIOM, COCTMHEHHBIM C TOJIO-
KUTEIbHBIM MOJI0COM UCTOYHUKA TOKA.

Jlns muTaHusA BaHH AJIEKTPOXMUMHUYECKOW MOJUPOBKU HEOOXOAUM OO0Ib-
110N TOK MPU OTHOCUTEIHLHO MajoM HampsbKeHUH. [IMOTHOCTH TOKa MpHU 3JIeK-
TPOXMUMHUYECKOW MOJIUPOBKE MPEACTABISAET COOOM OTHOIIEHHWE CHUJIBI TOKa K
TUIOMIAMN SIEKTPOAA, HAXOMSIIErocs B SIEKTPOIHTE, M BBIpakkaeTcs B A/am’

i A/em

CocTaBbl JICKTPOJIUTOB U PEKUMBI JICKTPOXUMHUUECKOU MOJUPOBKU M3-
nenui u3 craBoB 3o05i0Ta 31CpM npuBeneHsl B Tabiuie 2.32, a JuIs U3JeNIui
u3 cepebpa 1 ero CruraBoB — B Tadmnwuie 2.33.

Tabauya 2.32 — Cocmasbl 21eKmMpoaumos8 u pexicumvbl 21eKmpoxumuye-
CKOU NOIUPOBKU usdenutl u3 cniasos zonoma 3nCpM

Bpewms 06- | Temnepatypa
Kowmmnonents | Konuenrparmus, [TnoTHOCTD
paboOTKH, |3JIEKTPOIIUTA, 2| Pexomenmanuu
DIIEKTPOJINTA WAl o TOKa, A/mM
MHH C
Cocras 1
Kanuit ponanu-
N poat 400...500 Karopn - Tuta-
CTBIN .
> 6...10 c, HOBBIH, MPO-
Hatpuii yrnexuc- 20...40,
. 50...60 KOHTPOJIb 14...20 LIECC BENIETCS B
JIBTH . (5...6 B)
BU3YaIbHBIN UMITYJTECHOM
['muniepun 50 KHMC
MoHo3TaHOTaMUH 150 P
Cocras 2
I'mppookuck
b 15 Karon - Tura-
HatpHy HOBBII WIN U3
Harpuit yrnekuc- 0,5...3,0 70...80 3...5 o
o 30 HepKaBerolen
TIblH cTaym
Tpunarpuiipocdar 35

Tabnuya 2.33 — Cocmasvl 21eKMPOIUMO8 U PEHCUMbL DJIeKMPOXUMUYe-
CKOU NOIUPOBKU U30eNUll U3 cepebpa u Cniaeos Ha e20 0OCHOBe

Bpewmst 06- | TemmepaTypa
Komnonents | KoHneHTpamwus, ITiroTHOCTD
pabOTKH, |3JIEKTPOJINTA, 2 | PekoMenmaruu
AIIEKTPOITUTA r/n o TOKa, A/mM
MUH C
1 2 3 4 5 6
CocraB 1
Cepebpo nuanu- 35 Karon - He-
cToe 2,5 18...25 3...5 prKaBeroIIast
Kanuii muanucteIi 20 cTajb
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IIpooonocenue mabauywvr 2.33

1 | 2 \ 3 \ 4 \ 5 \ 6
Cocras 2
Kanuii nuasucteii 65 Karopz - ue-
Harpuit yrinekuc- 12 5...15 15...35 0,3...1,0 | pkaBeromas
JIBIA cTajigb
CocraB 3
1...2 15...20 20...40 o
I'munepun 100 HeprKaBeroIen
Crupt 3TUIOBBIN 50 CTalu

2.10.3 Ouucmka numusa ya1ompa3gyKom

VYbpTpa3ByKoBasg OYMCTKA — 3TO COBpeMEHHas U 3(()EeKTUBHAS TEXHOJO-
TUsl, MO3BOJISIIONIAS PEIIATh UEJbI P TEXHOJIOTMYECKUX 337a4 MO OYHCTKE U
00€3>KUPUBAHUIO0 METAUTMYECKUX M MOJMMEPHBIX U3JIEeTuH, n30eras mpu 3TOM
MIPUMEHEHUS BBICOKOTOKCUYHBIX PACTBOPUTENEH.

B roBenupHOM NpoOU3BOACTBE YJIBTPAa3BYKOBAasi OUUCTKA MPUMEHSETCS JJIs
YAQICHUS. PA3JIUYHBIX TEXHOJIOTMYECKHX 3arps3HEHUNA W3 TPYAHOJIOCTYIHBIX
MOJIOCTEH, yrayOJeHu U KaHaJIoB HEOOJIBIIUX Pa3MepOB Ha TOBEPXHOCTH FOBE-
JUPHBIX U3JEINI: )KUPOBBIX U OPTAHMYECKUX 3arps3HEHUHN, OCTaTKOB (IIOCOB,
nUTM(GOBAJIBHBIX, MOJIMPOBOYHBIX M JIOBOJOYHBIX MacT U T.m. O4ucTKa yibTpa-
3BYKOM Tak)Xe BechbMa 3((PEeKTUBHA MPHU YIAJCHUU 3arps3HEHUM B MecTax 3a-
KpPEMKU Ha U3JIEIUSIX FOBEIUPHBIX KaMHEH, a TAaK)Ke OYMCTKU CaMUX KaMHEH.

VYibpTpa3ByKOBasi OUMCTKA MOBEPXHOCTH FOBEIUPHBIX U3JETUNA JOCTUTACT-
cs 3a cyeT mpuMmeHeHus 3¢ @dexTa KaBUTAIUU, BBI3BAHHOIO YJIbTPa3BYKOBBIMU
KoJieOaHUSIMU B XKUAKOCTU. KaBuTanusi — 3To mporecc oOpa3oBaHUsl U pa3py-
IIEHNUS] MUJUIMOHOB MEJIbYAMIIKX ITy3BIPHKOB B )KUIKOCTH (puc. 2.77).

KOMNPECCUOHHAsA
obnactb \
paspexeHHas __\___ 3ByKoBas BONHa
obnacTe F < ® \
\ - >
N ® >
~— e nNonocTn

P

MUKPONY 3BIPEKM

rA30BLIX NONOCTeN

Pucynox 2.77 — Cxema npoyecca kagumayuu 8 yibmpa3zeyKkoeou 8aHHe
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OpdexT kaBUTAUMM B KHUAKOCTU PEATU3yeTCs CIELYIOIHUM 00pa3oMm:
YJIBTPa3ByKOBBIE BOJIHBI, IPOXOAIINE YEpPE3 OYUCTUTEIBHYIO XKHUAKOCTb, CO-
3/1al0T MUKPOITY3bIPbKH C I1IAPOM U I'a30M B pa3peKEHHON 00J1acTU BOJIHBI, 3TU
y3bIPbKH HATHETAIOTCS, PACILIUPSIIOTCS, COEAUHSIOTCS JIPYT € IPYTOM U pa3pbl-
BAlOTCA B KOMIIPECCHOHHOW YacTHW BOJIHBI, CO3[aBasi MUKPOYAAPHBIE BOJHBI.
[Ipu 3axyonbIBaHUM MMY3BIPHKOB B (pa3e BBICOKOTO JABJIEHMSI BBICBOOOKIACTCS
3HAQYUTENbHAS JHEPrUs, 3a CYET KOTOPOW MNPOUCXOAUT OUMILAIOLIEE BO3AECH-
CTBHE Ha IIOBEPXHOCTH U3JECIIUN.

O6opynoBaHue, NPUMEHIEMOE TIPHU YIIbTPA3BYKOBOI OUUCTKE, COCTOUT U3
CIEAYIOMINX OCHOBHBIX YaCTEM:

- BAHHBI C PaCTBOPUTEIIEM JJI1 OCHOBHOM OYHCTKH;

- UCTOYHUKA yIBTPa3ByKa C YCTPONCTBOM JUIsl MOABOJA YIbTPA3BYKOBBIX
Kose0aHuil B pabouyro 30Hy BaHHBI;

- BaHHBI WK JyIIEBOIO YCTPOMICTBA AJis CIIOJACKUBAHUS W3JEIHH, Mpo-
HIEIINX YIbTPa3BYKOBYIO OUUCTKY.

[TpuHLMNIHaTBHAS CXeMa YIbTPa3BYKOBOM OYMCTKH M3/EJIUN MOKa3aHa Ha
pucyHke 2.78.

3 o

1 — ouuwarowuii pacmeop, 2 — eanna, 3 — usnyuamensv y1ompasgyKo8biX 60JIH
Pucynox 2.78— [punyunuanvnas cxema yimpa3zeyKo80u OUUCMKU

VYabTpa3ByKoBbI€ KOJIEOAHUSI CO3/IAIOTCS T'€HEpATOpaMU YJIbTPa3BYKOBBIX
kose6anuii gactoror 40...80 xI'1 1 BBOAATCS B 00OBEM BaHHBI IIPH ITOMOIIH
MbE30KEPAMUYECKUX HU3ITyUYaTeeH.

[Ipu ynbTpa3ByKOBOM OYUCTKE MPUMEHSIOT BOJHBIE PACTBOPHI MOIOIIUX
CpeACTB (pacTBOPUTENH), COAEPIKAIIUE IMOBEPXHOCTHO-AaKTUBHBIE BEILIECTBA
(ITAB). ITpu BeicOKMX ouMIIarOIMX cBoMcTBax, [IABBI sBstoTCS GMoOpasnara-
€MBIMH, TIOKapO- M B3PHIBOOE30MACHBIMH BEIECTBAMU. MOIOIINE PACTBOPHI
noAOHPAIOT TaKUM 00pa30oM, YTOOBI OHM B3aUMOCHCTBOBAIM C TOBEPXHOCTHBIM
3arps3HUTENIeM U ObUTH HEUTPaTbHBI K OUUIIAEMBIM U3JICIIHSIM.

JMUTEeIbHOCTh YJIBTPAa3BYKOBOM OYMCTKHM 3aBUCUT OT XapakTepa 3arpss-
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HEHUU, TPUPOBI MOIOIETO PACTBOPA, MOUTHOCTH M YaCTOThI MOABOJAUMBIX KO-
nebaHuil, TeMIepaTypbl MOIOUIETO pacTBopa W psana apyrux (axropos. Ha
MpaKkTUKE JUIUTEIBLHOCTH IMpoliecca O4YnuCTKH Kojebnercs ot 10...15 cexkynn no
HECKOJIBKMX MUHYT.

W3nenus, noaBepraeMele yIbTPAa3ByKOBOM OUYHCTKE, HABEIIMBAIOTCA Ha
CHELMaJIbHbIE KPIOYKU U MOTIPYKal0TCsl BIUIyOb MOIOIIETO PAcTBOpa B yJbTpa-
3ByKOBOU BaHHE.

PaccMoTpuM OCHOBHBIE THUIIBI OOOPYIOBaHUS AJII OYUCTKH FOBEIUPHBIX
W3JIeNUI yIbTpa3ByKoOM Ha rpumepe [38].

CranpapTHble YJbTPa3BYKOBbIe MOWKH € MeXaHH4YECKHM YINpaBJe-
HHEM.

OOwmmii BuA YJIbTPa3BYKOBOW MOWKHM C MEXaHUYECKUM YIPABICHUEM
IpeJcTaBiIeH Ha pucyHke 2.79. Paboyast eMKOCTh U KOPITYC MOMKHU BBIIIOJIHEHBI
U3 HEepKaBeIoUIeH cTainu, Molika 000py10BaHa CIMBHBIM BEHTUJIEM, KPBILIKOM U
pydkamu s nepe”oca. OuuinaeMsle U3IEIUS pa3sMENIatoTCs B KOP3UHE € pas3-
MEPOM STYEUKHU 7 X 7 MM.

Pucynok 2.79 — Obwuii 6uo yriompazgyKko8oi MOtUKuU
C MeXaHu4ecKum ynpasieHuem

[TaHens ympaBiaeHUS MOWKM C MEXaHUYECKUM YIIPABICHUEM COCTOUT W3
CJIEIYIOIUX DJIEMEHTOB:

- BBIKJIFOYATEJIS TUTAHNUS;

- Talimepa;

- peryJisiTopa TeMIEPaTyphl;
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- HHIMKATOpa Harpesa.

MogenbpHBIN psiZl CTAHAAPTHBIX YIBTPA3BYKOBBIX MOEK C MEXaHHYECKUM
yIpaBJICHUEM PACCUNTaH Ha Pa3HYIO MTPOU3BOIUTEIBHOCTH C pab0UYUM 00bEMOM
ot 1,5 1o 27 nutpos (Tabdim. 2.34).

Tabnuya 2.34 —MooenvHbiili pso y1bmpaz8yKo8biX MOeK ¢ MeXaHU4eCKUM
ynpaeneHuem

PabGouwnii | Pasmepsl pado- | MomuocTs | MOIIHOCTE
Monem Yrpasnenue 00beM, 1 | uei eMllc)ocfn, MM |HarpeBa, Br| V3, Bt
K-1 TJIABHBIA BBIKIL. 1,5 155x140x70 120 40
K-2 TJIABHBIA BBIKJI. U TEPMOCTAT 25 235x135x75 200 60
K-5 MeX. TaMep U TePMOCTaT 5,4 300x150x120 200 150
K-6D MeX. TaliMEp U TePMOCTAT 6 500x140x100 500 150
K-9D MeX. TalMep U TePMOCTAT 9,2 500x135x125 500 300
K-10 MeX. TaliMep U TePMOCTAT 9,2 300x240x130 500 300
K-12 MeX. TalMep U TEPMOCTAT 12 330x300x120 500 300
K-17D | wmex. TaiiMep u TepMOCTaT 17 600x140x200 500 300
K-25 MeX. TaliMep U TePMOCTAT 27 500x295x180 700 600

TexHnuecKkre XapaKTePUCTUKH YIIBTPA3BYKOBBIX MOCK ¢ MEXaHWYECKUM
YIPaBJICHUEM:

- anektponutanue — 220 B / 50 I'i;

- yacToTa ynbTpa3Byka — 38 KI'ni;

- taiimep — 1...15 muH, +/- 1 c;

- mojorpes, Tepmoctar — 30...80 °C, +/- 2 °C;

- HaJIM4YKe CIIMBHOTO BeHTHIIA - 1/2",

YabTpa3ByKoOBbIe MOMKH € 3JIEKTPOHHBIM YIIPABJICHHEM.

DJEeKTPOHHOE YIpaBJIEHUE MO3BOJISIET MPOrPaMMHUPOBATh PEKUMBI pado-
Thl MOWKH, HAOJIIOAaTh €€ TEKYIee COCTOSHUE M 3HAYUTEIbHO PACUIMPHUTH
(¢yHKUHOHATBHBIE BO3MOKHOCTU (puc. 2.80). [IpenmymiecTBa yibTpa3ByKOBBIX
MOEK C 3JIEKTPOHHBIM YIPABICHUEM:

- CEHCOPHOE YIIPaBJICHHUE;

- BO3MOXHOCTb 710 10-TH mporpamm padoThI;

- peryJaupoBKa HUHTEHCUBHOCTH YJIbTPa3BYKa;

- KOHTPOJIb BPEMEHHM JIEUCTBUS YIbTPAa3BYKa;

- KOHTPOJIb TEMIIEPATyPbl MOIOLIETO PACTBOPA.

MopnenbHbI psiA yJIBTPa3BYKOBBIX MOEK C 3JEKTPOHHBIM YIIPABICHUEM
TaK)K€ PacCUMTaH Ha Pa3HYIO MPOU3BOAUTEIBHOCTh C pabouuM o0BeMOM OT 5,4
1o 27 mutpos (Tadum. 2.35).

TexHMUEeCKHE XapaKTEPUCTUKH YIbTPAa3BYKOBBIX MOEK C 3JIEKTPOHHBIM
yIpaBlICHUEM:

- anektpornutanue — 220 B / 50 I';

- yactoTa yibTpa3Byka — 38 KI'1r;

- taiimep — 1...15 muH, +/- 1 ¢;

- mogorpes, Tepmoctar — 30...80 °C, +/- 2 °C;
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- pEryJIMpOBaHUE UHTEHCUBHOCTH yJibTpa3Byka — 10...100% mMomniHoCTH;
- nporpammupoBanue — 10 nporpamm;
- HAJIMYKME CJIIMBHOTO BEHTWIIA - 1/2",

Pucynox 2.80 — Obwuii 610 ynempazgykoeou MouKu
C 2JIeKMPOHHBIM YNPAGIeHUeM

Tabnuya 2.35 —Mooenvublil psi0 y1bmpa3z8yKo8blx MOEK C I1eKMPOHHIM

ynpaenieHuem
Pabounii | Pa3zmepst pabo- | MomuocTs |MOIHOCT
Mones YnpasicHue 00BeM, 11 | ueit eMIIzocfn, MM |HarpeBa, Br| VY3, Bt
K-5E mudp. TakMep U TEPMOCTAT 5,4 300x150x120 200 150
K-10E | uudp. Taiimep u TepmocraT 9,2 300x240x130 500 300
K-12E | uudp. Taiimep u TepmocraT 12 330x300x120 500 300
K-25E | mudp. Taiimep u TepmocraT 27 500x295x180 700 600

MopyibHble yIbTPa3ByKOBbI€ BAHHBDI.
Jns opraHu3zanuy TMOJHOTO IMKJIA OYMCTKHA MPUMEHSIIOTCS MOIYJIbHBIE

yIbTPa3ByKOBbIE BaHHBI (puc. 2.81). MojylibHBIE CUCTEMBI YJIBTPA3BYKOBOM
OYHCTKHU BKJIFOUAIOT CJIEAYIOIINE MOMYJIIU:

- YIBTPa3ByKOBBIE BaHHHI,
- BaHHBI [IPOMBIBKU;

- CUCTEMa BAKYYMHOM CYIIIKU;

- CUCTEMA CYLIKU TOPSAYUM BO3LYXOM;

- Macj0CcenapaTopsl;

- cUCTeMbl (PUITBTPAIIMU MOIOIIETO PacTBOPA.

155



Pucynok 2.81 — Obwuii 610 M0OOYIbHOU OUUCMHOU BAHHBL

ABTOMATHYECKHE KOMILUIEKCHI YJIbTPa3BYKOBOM OYUCTKH.

B mnacrosiiee BpeMs NPUMEHSIOTCA MOJHOCTHIO aBTOMATH3UPOBAHHBIC
KOMIIJIEKCHI TI0 OYMCTKE MOBEPXHOCTEN FOBEJMPHBIX U3JENIH. Takue KOMIUICK-
Chl MOT'YT BKJIFOUATh CIEAYIOIINE CEKIINH:

- YJIbTPa3BYKOBBIEC BaHHBI;

- IPOMBIBOYHBIC BaHHBI;

- CYHIKH (TOPSYUM BO3JYXOM U B BaKyyMme);

- CUCTEMBI OYMCTKH MOIOIIETO PacTBOPA;

- MacJ0cenapaTopsl;

- TPAHCIIOPTHBIE CUCTEMBI,

- MyJIbTOBBIE TUCTAHIIMOHHOTO YIIPABJIEHUS U ApP. CUCTEMBI.

[IpumepoM aBTOMATUYECKOTO KOMILIEKCA YIAbTPAa3BYKOBOW OYMCTKHU FOBE-
JUPHBIX U3JIENUN SBIISETCS MOYyJIbHAs uHUsS ouucTKU «Elmasonic X-tray mpo-
u3poactBa ELMA GmbH & Co, I'epmanus (puc. 2.82) [39].
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4 5 6 7 8 9

1 — monumop ynpaenenus; 2 — cucmema kauenus, 3 — mpaHcnopmHulil pooom,
4 — MoOyb OUUCMKU YILMPA3EYKOM, 5 — MOOYIb RPOMBIEKU YIbMPA38YKOM,
6 - MoOynb npomuiexu; 7, 8§ — cywunvnas kamepa, 9 — onopuas pama, mecmo

07151 XxpaneHus kKpviuiek,; 10— cmanyus 3aepy3Ku-pasepy3Ku
Pucynok 2.82 — Obwuii 6u0 MoOy1bHOU TUHUU YILMPA3EYKOBOU OYUCTIKU
«Elmasonic X-tra»

YiabTpa3ByKoOBbIe T€HEPATOPHI U U3JIy4YaTe .

st 000pyI0BaHMST UMEIOIIUXCSI Ha TTPOU3BOJICTBE BaHH CUCTEMaMH YIilb-
TPa3BYKOBOM OUMCTKH, IPUMEHSIOTCS TTOTPYKHBIE YJIBTPA3BYKOBBIE U3JIydaTeNn
(puc. 2.83). Uznyuarenu ycTaHaBIMBAIOTCS HA JHO, U TIPU HEOOXOIUMOCTH, HA
OOKOBBIE CTEHKH BaHHBI. [lorpyKHBIE U3TydaTeNd MOJAKIIOYAIOTCS K TeHEepaTo-
py, bopmupyromemy yibTpa3ByKOBble KosieOaHus ¢ yactotou 35...40 k.
HarpeB mororero pactBopa oOecrieunBaeTcs MPOMBINIICHHBIMA HarpeBaTes-
Mu. D¢ deKkTuBHAS TeMIlepaTypa BaHHBI PU OYUCTKE YIBTPA3BYKOM COCTABIISICT
40...80 °C.

B Tabnuie 2.36 npuBeneHbl COCTaBbl MOIOIITUX PACTBOPOB ISl TIPOBEC-
HHUS yJIBTPa3ByKOBOM OUYMCTKH IOBEIUPHBIX m3aenuu [11].
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Pucynox 2.83 — IoepyorcHoti yiempazeykosou usiyuamens

Tabnuya 2.36 — Cocmaswvl mMowowux pacmeopos Ojisi UCHOTb308AHUS 8
VIbMPA368YKOBbIX 6AHHAX

Howmepa pactBopoB
HanmMeHnoBaHre KOMIIOHEHTOB 1 12345 ]6]7
COJIep)KaHUEe KOMITOHEHTOB, T/JI

Enxuii natp (NaOH) 10 | — — — — - | 10
VYraekucneiid Hatpuit (Na,CO3) 30| — |30 |40 | 5 | 40 | 70
Tpunatpuiipocdar (NasPO,) 30 | 30 | — — — - | 30
Cwmauusarens OI1-7 3 3 — 3 — — 3
MB110 X03SMICTBEHHOE — — 2 — — — —
Aszotaokucibiii Hatpuit (NaNOs) — — — | 50 | 50 | 50 | -
Kpemuekucibiii Hatpuid (Na,SiO3) — — — — 3 3 —

2.10.4 Ilpomwiéka u cywka uzdenuit

ITocie omnepanui 3JIEKTPOXUMHUYECKOW IOJIMPOBKU U YJIBTPAa3BYKOBOU
OYMCTKH M3JEUS MPOMBIBAIOT B XOJIOIHOU BOJE.

[Imoxast MpoMbIBKa MOXET MPUBECTH K Opaky — 0Opa3oBaHUIO IMOBEPX-
HOCTHOM CBITIA B BUJI€ P>KABbIX MATEH, YTO 3HAYUTEIBHO YXYIUIUT BUJ TOTOBBIX
FOBEJIMPHBIX u3zesnil. [Ipr HeT0CTaTOUHONM TPOMBIBKE B IOBEPXHOCTHBIX MOPax
Ha M3CIUSX OCTAIOTCS YACTHIIBI DJIEKTPOJIUTA, MPUBOISIINE K 0Opa30BaHHIO
HaJIETa HAa MOBEPXHOCTH MOJMPOBAHHOTO U3aenus. [[poMBIBKY U3aenui cieayet
MPOU3BOJINTH TIATENbHO B TeueHue 10...20 ¢ npu HenpepbIBHOM MEepEMEIINBa-
HUU U3/ICJIMN B TPOMBIBOYHOW BaHHE.
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Cxema MpOMBIBOYHOM BaHHBI IpHBecHA Ha pucyHke 2.84 [11].
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Pucynok 2.84 — Cxema xackaoHoti moeuHou 6aHHbl

[Tocnie mpOMBIBKY M3JEIHIA B XOJIOAHOM BOJie, MX 00pabaThIBaIOT B Jenac-
CUBHPYIOLIEM PaCcTBOPE, 3aTEM OMATh IPOMBIBAIOT B IUCTHJUIMPOBAHHOM BOJE.

JlenmaccuBUPYIOIIUNA pACTBOP FOTOBSAT CIIEIYIOIIMM 00pa3oM: pacTBOPSIOT
B 500 MJI TUCTHIITMPOBAHHONW BOJBI cHavana 50 Myl cepHOM KHUCIOTHI (IUIOTHO-
cteio 1,8 T/em’), a 3atem 350 Mt 30 %-it mepekucu Bogopona. Ilocie mepeme-
IIMBaHUs pacTBOpa AOBOJAST €ro o0beM 10 1 aurpa.

[Tocne mpOMBIBKM B IPOTOYHOM BOJI€ 00SA3aTENbHON ONepanuuei sBiasieTcs
cymka n3faenui. HecMoTpst Ha CBOIO KaXKyIyROCSl MPOCTOTY, ONEPALMS CYLIKH
BIIMSIET HA KayeCTBO IOBEJMPHOM Npoaykuuu. [IpoTounas Boxa, naxe IUCTUII-
JUpOBaHHAs (B HE3HAYUTENLHON CTENEHU), COACPKUT pazHOOOpa3HbIE AJIEMEH-
TBI: JKeJe30, coau U T.4. Kanenbku Bozbl, OCTaBIIMECS HA MOBEPXHOCTH METaJI-
J1a, UCTIApsACh, OCTABIIAIOT Oenblii HajeT. HeBoopyKeHHOMY TJla3y Takue MsTHa
MOTYT OBITh HE3aMETHBI, OJIHAKO TTOBEPXHOCTh TOTOBOI'O U3JEIUs OyAeT aajieka
OT UACATbHOM M moTepsieT XapakTepHbl Oneck. CylKy MOXHO IPOU3BOIUTH
IIPY TIOMOILM TOPSYEro BO3AyXa M OMWIOK, KOTOPbIE, CONPHUKACAsICh C MOBEPX-
HOCTBIO METaJljla, CHUMAIOT BJary («CylIka B KHUIISIIEM clioe»). Bo3MoxHO Tak-
K€ HCIOJIb30BaHUE IIEHTPOOEKHBIX CYIIUIBHBIX YCTAHOBOK, B KOTOPBIX H3JIE-
TS BPALLAIOTCS € OOJIBIION CKOPOCTHIO U 00IyBAIOTCSI TOPSIYUM BO3IYXOM.
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2.11 OcHoBHBIE BHIbI OpaKka IOBEJUPHOI0 JUTHS

Kiaccudukanuss oCHOBHBIX BHUOB JMTEHHOTrO Opaka OBEJIMPHBIX H3JIE-
JIUH, IPUYHHBI UX TOSBIICHHS, @ TAK)KE MEPHI 0 UX MPEIYIPEKICHUIO OMTMCAHBI

B Tabmmne 2.37 [4].

Tabauya 2.37 - Knaccuguxayus 6uoos numetino2o Opaxa r8eiupHoco
JIUMbSA, YCMAHOBAEHUe NPUYUH UX NOSABIEHUS U MEepPONpusmus no ux ycmpaue-

HUIO
Bun 6paka [IprunHa nosBIEHUS Mepet 1o npeynpesie-
HUIO MOSIBJICHUSI Opaka
1. O6noi 1. Heepnoe cootHomenue | 1. Hcnons3oBaTh HE0OXO-
MOPOIIOK-BOIA B  CMECH | JUMOE KOJIMYECTBO BOJBI B
(MHOTO BOJIbI); COOTHOIIICHUH IIOPOLIOK
2. Paboumit mukn cmece- | Boga = 1/38 (1/40);
OPUTOTOBJICHUS] HE BKIa- | 2. JlocTM4b peKoMeHye-
JIBIBACTCSl B 3aJaHHBIM WH- | MyIO TPOJIOJDKUTEIBHOCTD
TepBal. UKJIAa  CMECENPUTOTOBIIE-
Husa (8...9 MUH) TIpu TEM-
nepatype 20...22°C.
2. 3anuBbl 1. PaGoumnit uukn cmece- | 1l. Jloctuub pexomeHye-

IPUTOTOBJICHUS OY€Hb
IUIMHHBIA. Bo Bpems Baky-
YMHUPOBAaHHUS CMECh HauM-
HaeT TBEPCTh;

2. Onoxky IOMeCTHJIM Ha
MIPOKAJIKY CIIUIIIKOM PaHO;
3. ®opma mepechIxaeT Tie-
pen TormajlaHueM B TMpOKa-
JIOYHYIO 1IEYb.

MY  TIPOJIOJDKATEIBHOCTD
[UKJIa  CMECENpPUroTOBJIE-
Hus (8...9 MUH) Tpu TEM-
nepatype 20...22°C;

2. OCTaBUTH OIMOKH B MOKOE
Ha BO3JlyX€ HE MEHEE YeM
Ha | u.;

3. Ecnu mpoxkanka He ocy-
MIECTBIISIETCST B TOT IKe
JI€Hb, HEOOXOIUMO HAKPBITh
OTNOKH BJIAYXKHOW TKAHBIO.

3. Bo3ayunsie my-
3BIPH

1. CMmech ciMIIKOM cyxas
(MaJsio BOJIbI);

2. Cmech HaumHaeT TBEp-
JIeTh elle TPU €€ BaKyyMH-
pPOBaHUH.

1. Jloctnub 3agaHHOTO CO-
OTHOIIICHHS TOPOIIOK BOJA
= 1/38 (1/40);

2. Jloctnub pekoMeHye-
MYIO TMPOJOJIKUTEIIBHOCTD
MKJIa CMECENpPUroTOBJIE-
Hus (8...9 MUH) TIpU TEM-
nepatype 20...22°C.
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IIpooonxcenue mabnuywr 2.37

4. lllepoxoBatas
MOBEPXHOCTh

1. HepoBHasi moBepXHOCTh
BOCKOBBIX MO/JIENIEH;

2. HauanpHas Temneparypa
IpOKaJKu (OpM OUYEHb BBI-
coKasl.

1. TlpuMeHSTH TOKPBHITHS
nmpu 00pabOTKE IOBEPXHO-
CTH  PE3WHOBBIX  Ipecc-
dopm;

2. HavanpHas Temreparypa
MPOKAJIKU JTOJDKHA OBITH HE
oomnwire 180 °C;

3. MakcumainbHasi TeMIiepa-
Typa TMPOKaJTUBAHUS JTOJIK-
Ha ObITH He OobIie 740 °C.

5. HemeTamiuue-
CKHE BKJIFOUCHHS

1. HepoBHocTH B MecTax
COEMHEHUS] BOCKOBBIX MO-
nereit B OJIOKH;

2. TpecHyBIINIi TUTEID;

3. I'psi3HbIN MeTaILT;

4. IleperpeB OIIOK B Mpo-
1[eCCE TTPOKAJIKU.

. Mecra coeauHeHUs
JOJDKHBI OBITh TJIAKUMH,

2. 3aMEHUTD TUTE]Ib;

3. He ucnonb3oBaTh B Kaye-
CTBE METAJUIOMIMXTHI OoJee
50 % Bo3BpaTa, KOTOPBIi
JTOJKEH OBITh YUCTHIM;

4. MakcumalibHasi TeMIiepa-
Typa MPOKAJIKH HE JOJKHA
npessimath 740 °C.

6. Henomus

1. Temmneparypa wmeraiuia
WM OTIOKW CJIUIIKOM HU3-
Kas;

2. HexauectBeHHasi cOopka
0J10Ka MOJIEIIEl;

3. Hes3aBepiieHHBIM LMK
TPOKAJIKH.

1. IloBeicuTh TEMIIEpATYpY
MeTayijaa, a OIOKH Harpe-
BaTb HE MEHEE YeM [0
740 °C;

2. KoHcTpykius 610ka Mo-
Jieneil oibKHA 00ecreyuTh
nomnajanve Mertamia 0e3
MPETSATCTBUN;

3. VYBenuuuTh BpeMs BBI-
JIEP’)KKU OTIOKH TPU TEMIIe-
parype 740 °C.

7. I'a3oBas nopu-
CTOCTb

1. Temneparypa wmeraiia
CJIMIIKOM BBICOKAS;

2. He3zaBepieHHbIH UK
MIPOKAJIKH;

3. Omnoku mneperpersl B
npolecce MPOKaJIKu;

4. HekauecTBEHHbIH Me-
TaJll.

1. CHusute TeEMIeparypy
MeTasia;

2. YBenIW4yuTh BpEMS BHI-
JEPKKU OIOKH TPU TEMIIe-
parype 740 °C;

3. MakcumarnbHasi TeMiepa-
Typa TPOKAJIKH HE JOJKHA
npesbiath 740 °C;

4. He ucnonib30BatTh B Kaye-
CTBE METAJUIOMIMXTHI Ooee
50 % Bo3BpaTa, KOTOPBIA
JTOJDKEH OBITH YUCTBIM.
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