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AHHOTaAIUSA

Hacrosiast kHWMra cocraBiieHa 1O MaTepHaiaM HCCIeJOBaHUM,
BBHINOJIHEHHBIX B oTpacieBoM HUU usetHol Mertautypruu. Yacthb
crareid (1Mo BUOPOKUIISAIIEMY CJIOI0) SIBJISETCS KPATKUM U3JIOKEHUEM
JMCCEPTAIMOHHON paboThl aBropa. JIpyrue paboThl — B OCHOBHOM
0 Tporeccax OOXHra, TIOCTPOSHHl Ha JIaHHBIX PYKOMFCHBIX
TPYIOB, TJe aBTOp SIBJSIETCS PYKOBOAWTENIEM U OTBETCTBEHHBIM
ucnonHuteraem HUP. Tloutu Bce U3 HUX B CBOEW OCHOBE COIEpXKAT
pe3yabTaThl WICCNENOBAHUN IPOILIECCOB METOJOM MaTeMaTUIecKOro
TUIAHWPOBAHMSI SKCTIEPUMEHTA ¥ MOTYT OBITh TOJIE3HBI HAYMHAIOIIEMY
HCCIIEIOBATEITIO.

B cBoeli mpakTHKe aBTOPY MPUXOTHIOCH ObITh U300pETATENIeM.
Torna NOSIBASINCE HECKOJBKO HEOOBIUHBIE CIOCOOBI IMOTyUYeHUs
METaJUTyPrUUecKiX CoJied WJIM TPOBENeHUsS] METaJLTYPriudecKix
TEeXHOJIOTUYECKUX TIPOIlecCCOB. B  KHWre, Tak WM WHave,
3aTparuBalOTCsA Takue CrocoObl, HO CyTh WX He uanaraercs. Kak
MPaBUJIO, HOBBIE CMOCOOBI HE 3aIlUINECHBI (OHHM OTMEUYEeHbI B TEKCTE
KypCUBOM) U paboTa Mo UX BBIBOAY B CBET MOXKET OBITh MPOJOJIKEHA,



HO /17151 3TOro TpedyeTcs yyacTue 3aMHTEPECOBAHHOTO UMTATENs STOH
KHUTU.
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BBEJIEHUME
Hacrosiasi kHMra cocrapjieHa o MarepuajiaM Uccie10Ba-
HUMH, BHIIOJIHEHHBIX B oTpacieBom HUU nseTHON MeTasulypruu.
Yactsb crareit (1o BUOPOKUIISINEMY CJIOKI0) SIBJISIETCS KPATKUM
U3JI0KEHUEM JIMCCEPTAIIMOHHON padoTh! aBTopa. [Ipyrue pado-
Tl — B OCHOBHOM O TIpolieccax 00Xkura, MOCTPOEHbI Ha TAHHBIX
PYKOIIUCHBIX TPYZIOB, TA€ aBTOP SABJISIETCS PyKOBOIUTEJIEM U OT-
BeTcTBeHHbIM ucnonHuTesieM HUP. Tloutn Bce u3 HUX B CBO-
€l OCHOBE COJEepKAaT pe3yJIbTaThl UCCIEAOBAHUAN MPOLIECCOB Me-



TOJIOM MaTeMaTU4IeCKOTO IJIAHUPOBAHM I SKCTIEPUMEHTA ¥ MOTYT
OBITH TOJIE3HBI HAUMHAIOIIIEMY HCCIIEIOBATEIO.

B cBoeii mpakTHKe aBTOPY MPUXOAWIOCH OBITh N300peTare-
neM. Tora NosIBISICH HECKOJIBKO HEOOBIYHBIE CIIOCOObI TONTY-
YEeHUsI METAJLTY PrUUECKUX COJIed UM TIPOBEICHU S METAJLITY Prii-
YEeCKMX TEXHOJIOTUYECKUX IMpoIleccoB. B KHUTE, Tak MM WHA-
Je, 3aTParuBaloTCsl TakKue CIOCOObI, HO CYyTh UX HE W3JIaraeTcsl.

Kaxk npaBuiio, HOBbIE clTOCOOBI HE 3alUIIEHbl (OHU OTMEUYEHBI
B TEKCTe KypCUBOM) U paboTa MO UX BBIBOLY B CBET MOXKET OBITh
MIPOJOJIKEHA, HO ISl 3TOTO TpeOyeTcsl yuacThue 3aMHTePECOBaH-
HOT'O YUTaTesIsl 3TOW KHUTH.

Bosnbinas yacth Matepuaina paHee ormyOJMKOBaHa B Hay4-
HBIX XKypHaJlax ¥ COOPHUKAX — PECITyOTMKAHCKOTO U COIO3HOTO
3HaueHusl. B KHUTe TaHbl OTpakeHne U aHAIU3 TJIABHBIX COCTAB-
JISIONMX TaKUX MyOnuKkanuid. [IpuHsTEIA BBIOOpP 1 TIOCTPOEHUE
anpoOMPOBAHHOTO MaTepUaia, COOTBETCTBEHHO, He MoTpedoBa-
gu i pdf — KHUTK pelieH3u  ChelMagucTa CTOPOHHER Op-
raHW3aIuu.

Ecnu HeoOXommMmo, YuTarteslb MOXeT KOMMEHTHPOBATh TO-
JIy4eHHYIO B KHUre MH(OPMAIIUIO U CBSI3aThCSI C aBTOPOM ITOM
KHUTHU J|JIsI IPOJIOJKEHUSI COBMECTHBIX pabOT B BHIOPAHHOM Ha-
TIpaBJICHUM.

KHura OyzeT nosie3Ha mpakTUKaM ¥ TEOPETUKaM 1TBETHOM
METaJUTypPriuu — OT UHKEHEPOB AEHCTBYIOIIETO MPEAIIPUSITUS 10
CTY/IEHTOB — METaJLITyProB.

OO6BEM KHUTH — 123 cTp., B Hell MOMemeHbl 32 TaOIuIIbI



u 57 pUCYHKOB.
CrrcKku UCTIONTb30BAHHBIX UICTOYHUKOB COMEpkKAT 23 CChUIKU
— Ha CTOPOHHHE U COOCTBEHHBIC paOOTHI.

1. OT BAKYYMHOM CYIIKU K OKUCJIUTEJIbBHOMY
ObKUI'Y
B LIBETHOI METAJIJTYPT N

1.1 I'uaponquHaMUYecKrue 0COOEHHOCTH U TEIIOOOMEH BHO-
pPUPYEMOTo B BaKyyMe CJIOsI TIOJIMIUCTIEPCHOTO MaTepraa

OnHUM 13 ePCTIEKTUBHBIX 1 KOJIOTMYECKH Oe30MaCHBIX CIO-
COOOB M3BJICUEHHS] PTYTU U3 PTYTHO-CYPbMSIHOTO KOHIIEHTpaTa
(mpou3BOOMTCA, KAaK IMPOMIIPOAYKT, Ha XanJapKaHCKOM pTYT-
HOM KOMOMHATe) SIBJISIeTCSl BaKYyyM-TepMHUUECKask TEXHOJOTUs.

Omna oGecnieunBaeT Bbicokoe ( 99%) u3BneueHue pTyTH, pes-
KOE COKpalieHre oobeMa orxonsmux razoB (B 70-100 pa3) u
CBOAWT K MUHUMYMY TOTEpU CypbMbl. BHeipeHre 3Toil TeXHO-
JIOTUU B OIBITHO-TIPOMBIIJIEHHOM MAacIlTa0e OCYIIECTBIISIOCH
Ha XaiiJapKaHCKOM KOMOWHATE B amnrapare HEeMpepbIBHOTO JIeH-
CTBHSI, B KOTOPOM OOXUT KOHIICHTPATOB IPOBOAUTCS B BUOPO-
KUITSILIEM cJIoe. DKCIUTyaTalvs TAKOro anmnapara, Kak U Mpoek-
THUPOBAHUE TIOMOOHBIX OOJIBbINECH TPOU3BOAUTEIBHOCTH, TpeOyeT
00OCHOBaHM I MPUHSATHIX MAPAMETPOB TEXHOJIOTHH.

[IpoBeneHsl vccieaoBaHMS 0 KWHETUKE BO3TOHKM KUHOBAPU
B BaKyyMe, U3y4eH TeTI000MeH U TPAaHCIIOPT BAaKYYMUPOBAHHO-



ro BUOPHPYEMOIO C/IOsl Orapka KOHIIEHTpara M MOKa3aHO BJIU-
SITHAE BaKyyMa Ha TIPOIIECCHl OYUCTKH OT IMbIJTM TOPSYUX PTYTh-
coziepxkarux ra3oB. OIHAKO 3TUX JIAHHBIX HEJOCTATOYHO JIJISI
000CHOBaHHOTO BHIOOpA MapaMeTPOB TEXHOJIOTHH, 0OeCIieurBa-
IOIIMX BEJICHUE MPOIIECCa B YCJIOBUSX, OMM3KUX K ONTUMAJTbHBIM.

Her pekomeHganuii mo BHIOOPY aMIUTUTY/ U YacTOT BHOpa-
UM, TIPY KOTOPBIX HArpeB CJIOSI TTPOBOIMTCS TPHU YIOBJIETBO-
PUTENTBHBIX TEIUIO — U MacCOOOMEHHBIX XapaKTEPUCTHKax, He
OITPEJIENICHO BIIMSIHIE MAaHOMETPUUECKOTO PeKMMa Ha BEJIMUNHY
SHEPro3arpar mpoiecca nepepadoTKH, OTCYTCTBYIOT IAHHBIE TIO
3aBUCHMOCTH BpEMEHU MpeObIBaHKS CJI0S1 KOHIIEHTpaTa B 30HE
niepepadOTKU OT CofiepkaHusI B HEM BJIark U KMHoBapu. M3Becr-
HbIe pe3y/bTaThl MCCJCIOBAHUI TEIUIOOOMEHA Ha Orapke Tpe-
OyIOT TIOATBEP:KACHUS CBOEW MPUMEHNUMOCTH K KOHIIEHTpary, a
0COOEHHOCTH TOBE/IEHHSI BAKYyMHUPOBAHHOTO BUOPOCTIOS] MOTYT
OBbITh OOBSICHEHBI MTOCIIE U3YyUYECHUs ero TuapoauHamMuku. Heoo-
XOAMMO ObLJIO ONpeneuTh Biusaue A u f BuOparyu Ha

TIPOIOJIKUTENILHOCTh YIAJIeHUsI BJIard U KMHOBApU U3 CJIOS
KOHIIEHTpara B BaKyyMe,

TaK)Ke MCCJIeI0BAaTh TUIPOIMHAMUKY M TEIUIOOOMEH CyXOro
BaKyyMHPOBaHHOTO CJIOSI

KOHIIEHTpATa B YCJIOBUSIX BUOPAIIMH, UTO MPECTaBIIsSIET KaK
HAyYHBIH, TaK U MPAKTUYECKUIA UHTEPEC U MOKET ObITh MPUME-
HEHO B JIPYTMX OONACTSAX MeTaJUTypriH.

1.1.1 Bubpokunsmmuii cioit. CTaTudeckuil mepemnaj aaBie-



HHUA ra3da

Cnoil MeJTKOOUCTIEPCHOTO MaTepuajia B ra3oBOM cpefie MOj
BO3/ICHCTBUEM BUOPAITMOHHBIX KOJIEOAHUI COIEPKAIIIETO ero Co-
Cy/la UCTIBITHIBAET B T0JI€ CUJI TSKECTU NIEPUOANYECKUE BO3ICH-
CTBHSI, UYTO TIPUBOIUT K BO3HMKHOBEHHUIO Psijia Ta30MHAMUYE-
ckux 3¢ dexToB. B yactHOCTH, NOA CJI0EM BO3HUKAET CTaTHYe-
CKUW mepenaj JaBjeHsl ra3a OTHOCUTEIbHO BHEIIHEN ra3oBOM
cpenpl (Haa cinoeM). BO3ZHMKHOBEHME CTaTMYECKOro repenaja
NPU3HAHO OTKpbITUEM, [1] , a 3¢pdeKT mogpoOHO orucaH B [2].

3amMepbl Ha CJI0SIX U3 MOHOAUCIIEPCHBIX YaCTHIL TOKa3aIu Ha-
JIMYKEe OTPULIATEIBHOIO CTATUYECKOro TMepernaa 1aBjieHus raza
IUTSL BCEX WCCIIEIOBAaHHBIX MAIa30HOB MapaMeTpoB BUOpaIWy,
BBICOT CJIOEB M KPYIHOCTEN YacTull, [2].

MBbI NpoBeIu UCCIIEIOBaHUS, BBIIIOJHUB U3MEPEHUsI CTaTH-
YEeCKOro Mepernaja Ha clioe MOJIUIUCIIEPCHOrO Marepuana, Ko-
I71a pacrpe/esieHre YacTuI] IO KPYITHOCTH MPHOJIKAETCS K HOp-
MaJIbHOMY Jiorapudmuueckomy. B kauectBe Takoro Marepuana
NPUMEHUIIN CyXOM, TPaKTUYeCKU Oe3 Maces U Biaru, (poTarm-
OHHBIW PTYTHO-CYPbMSIHBIN KOHLEHTpAT (J1ajiee — NOJIUIUCTIepPC-
HBII Matepuai). [ljisi cpaBHeHusI, B ONMBITaX MPUMEHWIN TaKxke
CJIOW U3 MOHOJUCIIEPCHOTO KBAPIIEBOIO MECKa U MOPOIIKA CYJIb-
¢una prytu p— Mmoaudukanmuu (MeTariuHaOapuT).



[IpenBaputesibHO ONpeAeIUIn IJisl UCCIEelyeMbIX MaTtepua-
JIOB: TUIOTHOCTh YaCTHII, TJIOTHOCTh M TIOPO3HOCTH CBOOOIHO Ha-
CBIMIAHHOTO CJIOS1, CPEAHUN TUAMETpP YacTHIl, yAeTbHbIE MOBEpPX-
HOCTU 4acTtul] (1mapooOpa3Hoi (opMbl U AEHCTBUTEIBbHYIO), a
Takxke ux ¢aktop ¢popmsbl. [IpuMeHIM U3BECTHBIE METOAUKY [3
— 8]. Pe3ynbrarsel uamMepeHn (pU3NYECKUX U CTPYKTYPHBIX Xa-
PAKTEPUCTUK YACTHII ¥ CIIOEB MAaTEPUAJIOB U3JIOKEHBI B TAOJHIIE
1.1.

Cxema 3KCrepuMEHTAJIbHON YCTAaHOBKU 1Sl U3MEPEHU S CTa-
THYECKOTO Tepenaja AaBlIeHus] Ha BUOPUPYEMOM CJIO€ MEJKO-
JMCTIEPCHBIX MaTepUAJIOB MPH JaBJICHUU BO31yXa (Ta30B) MEHb-
11e aTMoc(epHOro (B HU3KOM BaKyyMe) MPUMBEAECHA HA PUCYHKE
1.1.

VYcraHoBKa BKIIIOYAET BaKyyMHBIM MacyssHbIM Hacoc 1 (tum —
BH-461M),

nuddepeHranbHbIi KUIKOCTHBI MAaHOMETP 4 U PTYTHBIU
BaKyyMMETp 5, KaxAblil C IEHOU jAejeHus mKaibl — 1 Mmm. Ma-
Tepraj NOMENIIA B BEPTUKAIbHBIA CTEKJISIHHBIN



Tabmima 1.1 Pusuro-XuMEYSCKIHE H CTPWTVPE
CIOR MENKOMICHepPCHBIX MaTepHaios B Hcoien

BO3OVEA (rasa) npu mibpososaeiic TN Ha coil. |

[Thor- [Tnot- | I
HOCTD HOCTS | H
Marepuan HaCTHIL, CroR C
5T I::I‘.Hj
1. Keapuesnii necox 2600 210
2. MeranunaGapur® 7730 2565
3 $noto 2820 820
KOHUSHTPAT" ™

*C ydua prymu p-moauduxaumm. **- Bemecreen






IWIMHIAP 6 (BHYTPEHHUM IuMaMeTpoM 54 MM) C MOPUCTBIM
JIO’KHBIM AHOM 7. LlnnmuHnap

KpEenuiu Ha CTOJI BUOPOCTEH/IA C PEryIMpyeMbIMU YaCTOTON
Y aMILTUTYI0M

BUOpaIu. T MapaMeTpsl TOCIIe UX YCTAHOBKU (YaCTOTHI —
¢ TOYHOCTBIO +— 0,5 I'ty, ammmutyast — +— 0,01 mm) prkcuposa-
JI1 ¥ IPOBOAMIIM U3MepeHust. B Manometp 4 3anuBanu 1uOyTH-

JIOBBIY 3(pup (praneBort KUCIAOTHI (IIJIOTHOCTD ITPH 25 0C-1,04 1/

o, temreparypa kunenus — 300 °0).

Kpanbl 3 ciyxar ajisi repMeTu3aiuyl yCTAaHOBKU, CO3/IaHUS
TpeOyeMoro pa3pexeHusi U OTCOeAMHEHUsI OT aTMOC(epsl TpH
npoBepke Ha repMeTuyHocTh. Kpan 9 sBisiercst GalimacHbIM U
ObLT OTKPHIT MPU 33/IaHUKM HEOOXOMMOTO pa3pekeHus B yCTa-
HOBKE Y 3aKPBIT IPH MPOBEIEHUH 3aMEePOB CTATHYECKOTO Tepe-
1aJja MAaHOMETPOM.

[Tpu U3MepeHuu CTaTUYEeCcKOro mepernajaa Ha BUOpocioe mpu

temneparypax 1o 500 Oc MHIp 6 ¢ MaTepuajloM HarpeBa-
JI1 B TPyOUaTOM 2/1€KTPOIeYH, yCTAaHOBJIEHHOM HaJ| CTOJIOM BUO-
POCTEeH/Ia OCECUMMETPUYHO LMIMHIPY. TeMneparypy B LieHTpe
cost u3Mepsi Tepmorniapoit XK, mokasanusi KOTopoi mpeoopa-

30BBIBAJIM HAa TIOTEHIIUOMETPE C TOUHOCTHIO +— 5 oc,
W3MepeHusi cTaTMYecKoro mepernaja MpoBOIWIN B CIIEAyIO-

1Iedl NOCJIe]OBAaTeIbHOCTU. 3achlllaB B IWJIMHIP 33/1aHHOE KO-

JIMYECTBO Matepuaia ((hopMupyioliee cjior TpeOyeMoi BHICOTHI)



Y, YCTAHOBUMB HEOOXOIMMBIE MapaMeTpbl BEPTUKAJIBLHON BHOpa-
LMY UWIVHIPA, TAaBJIEHUS FA30BOU CPENlbl U TEMIIEPATYPHI CIIOS,
BKJIIOYAJTU BUOPOCTEH]I, TIEPUOIMIECKU 3aKPhIBAJI OalIacHbIN
KpaH Ha MaHOMETpPe U (PUKCUPOBAJIM YCTAHOBUBILIUICS BO Bpe-
MEHM CTaTUYECKUil niepenaj. 3amepsl NpoBogwu 3 — 4 pasza u
JAaHHBIE YCPEAHSIIN.

YacToTy ¥ aMIuIUTy1y BUOpAIMK BO BCEX OIbITaX MPUHUMATN
U3 pacyéra, 06ecreyrBaloIero BAOPOKUIISINEE COCTOSIHUAE CIIOSI.
Ecnu 310 crienmanbHO He yKa3aHo, BCE U3MEpPEHUsl IPOBOIWIIN

1pu Temreparype 25 ‘Cus BO3JIyXe.

Pe3ynbTaThl M3MEPEHUI CTaTUYECKOro Iepernaja JaBIeHUs
rasza (Bo3jlyxa) B BaKkyyMe IIpU pa3HbIX YCJIOBUSX U IJIsl pa3HbIX
MaTepHaJIoB MPUBEIEHB! HA pUCyHKax 1.2 — 1.7.

Ha pucynke 1.8 usmepenus AP ., ipoBeieHbl, KpOME BO31yXa,

B BOAOPOIEC U aproHe.
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Puc 1.2 3aBHCIDOCTE CTAaTHHECKOrO Nepenana
dpaxapmt 200 MKM OT JaBneHNA BO3OVXA Ny
f =20 I'u u anmmrmynax eubpampor A, Ma: 1 -
4 - 1,80. Havamnaa sicora cnoa Ho= 601
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Pucl3 32BHCIMOCTD CTATHMECKOrO nepe

cnoe mopouma merapmabapura (HgS b)
nput yactoTe Bubpammi f= 24 T'm m amr
1-1252-175 Bucoracnos |



o i I i o
0307 35 7 16 32 0 80
Jaenerie gozayvxa P, klla



Puc 14 32BHCIMOCTS CTATHMECKOro Nepenan:
Cnoe NOMOHCMEPCHOr0 MaTepHana oT J2BN
aMmUMTYae BHOpannt A = 19 MM H YacTOTax

2- 24 3-28 4-32. Bucoracnoa Hi






Puc.1.5 3a8uCiMOCTh CTATINECKOrO nepenan
CNoe NOBUINCNEPCHON0 MATEPHANA OT JABNEHOL
ToTe BuOpawst 32 ['u u aMmITYaax sHOpaino

3-145 4-175u5-190. Bwucoracno
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Puc.1.6 3aBuCIMOCTE CTAaTHMECKOrO nepen

PYeMOM C/I0€ TOSIUINCTIEPCHOr0 MaTepiana
npst wacTore subpamm =27 ['n, aMmmmyn
u euicorax cnoa Ho, mane: 1 - 40, 2 - 60, 3 - 8



4| |
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0 100 200 300 400 500 27 34 80 10
Temneparypa, C Jarnesye raz



Puc.1.7 3aBRCIMOCTE CTATHYECKOTO Nepena)
NODEIHCNEPCHON0 MaTEpHANA 0T TEMNEPATVP!
fTwl1-262-27,3-28u4-29. dasnem
BaicoTa CnoA Ho= 50 MM, amMmpiryaa sudp.

Puc.1.8 32BHCIMOCTD CTATHHECKOr0 nepena)
NOBUIHCICPCHOTO MaTepHana 0T JaBCHIHA Pa
Yactora f= 28 T'um amnmrryna enbpaipot A

1.1.2 Bubpokunsmuii cnoid. CTpyKTypa

[Ipn omnpeneseHUM CTaTUYECKOTO Mepernaja JIaBjeHUs rasa
(BO3myxa) Ha BUOPOKUIISIIEM CJIO€ MEJTKOIUCIIEPCHBIX MaTepu-
aJIoB OBLIO 3aMEUEHO, UTO CTPYKTYpa CJIOS 3aBUCUT OT 3HaKa (1
BEJIMYMHBI) CTATUYECKOI0 Mepenajaa.



WccnenoBanue CTPYKTYpbl C/OSI TPOBOJWJIA HA YCTAaHOBKE,
cXeMa KOTOpoW IpuBejeHa Ha pucyHke 1.9. OcHOBHasi 4acTh
YCTAaHOBKHU — IPO3PAavyHblid BEPTUKAJIBHBIM IMJIMHAP 6 (IUpeKc,
auaMeTp — 54 MM), KECTKO MPUKPEIUIEHHBIH K CTOITY SJIEKTPOMeE-
XaHU4ecKoro BuOparopa 11 ¢ perynupyeMbsIMu 4acTOTOR U am-
TUTMTYI0W BUOparnu. B s p 3ackimany HeoOXoIuMoe KOu-
YeCTBO MaTepHasa U HaKpbIBaJIM BaKyyMHBIM KoJlokosioM 2. Ha
KOJIOKOJI YCTAHABJIMBAIU KPBIIIKY 3, B LIEHTP KOTOPOM ObLJT BBUH-
YeH npeoOpa3zoBaTesib KoJeOaHu cos 4 ¢ MTOKOM 7, K KOTO-
pomy OBUT IPUKPETUIEH MApUK-30H]T 8 13 MeHoruiacta. B mapuk
BMOHTHPOBAJIM TpH (poToarona 8/ mox yriom apyr K gpyry — 120
rpan. JJiuHy 1mTOKa BHIOMPAIHM TaKOM, YTOOBI 30H]] HAXOAWJICS B
CpeAVHE CIIOsl.

JIluHuA 3amepa AMHAMMYECKOTO M CTaTUYECKOTO IepenaoB
JIaBJICHUSI ra3a COCTOMT U3 JIOXKHOro JHa (puibTpa) 9, BakyyM-
HOW 3JIaCTUYHOM TPYOKM J1J1s1 KoMIleHcanuu BuOparuil 10, mpe-
oOpa3oBarens KojeOaHUU JIaBjieHus ra3a mop cioemM 14, mud-
(bepeHIanbHOTO XUAKOCTHOrO MaHoMeTpa 15 (3amonHeH quly-

tugranarom; miotHocts Ib® — 1,04 r/em’, TeMIeparypa Ku-

nenus — 300 OC) Y KpaHa OaiinacHoii 1uHum 16.
[IpeoOpa3zoBatenb KoneOaHUN CIIOSA B MNEKTPUYECKUI CHTI-
Hall 4 (TOyHee, Kak HuXke OylIeT OTMEUYeHO, CKOPOCTH Kojeda-
HUIA cosl), KaK M TpeoOpa3oBaTenb KOJeOaHW TaBJIeHUs ras3a
noz cinoeM (14) m3roraBivBamy Ha OCHOBE CEMCMONPUEMHMKA
CII21-56M. Tlpu 3TOM €ro Karyiiky B TOPLEBON YacTH 3aKphbl-
BaJIM JIETKOW TTyXOH MIePEropoIKOM /711 BOCIPUATHS KOoJeOaHU



JaBJIeHMs Ta3a WK, €CJIM HYXKHO ObUIO (PMKCUPOBATh KOJIeOaHM ST
CJ0s1, K LIEHTPY MEPEeropoKy KPEruiy MITOK C 30HIOM. a B Tie-
pEropojike Co3/1aBajiii OTBEPCTHUS sl CBOOOJHOTO MPOTEKAHUS
raza.

Cucremy: IWIIMHIIP, TepMETUYHAsI TTPoOKa ¢ TpyOkor 21 u
npeoOpa3oBaTeb KoJieOaHHI CJIOSI CO IIITOKOM U 30H/IOM TpUMe-
HWJIM 3aTeM JIJIS1 U3MEepeHU st COOCTBEHHBIX KOJIeOaHU i CBOOOHO
HACBITNIAHHOTO CJIOST MEJIKOIUCTIEPCHOTO MaTeprajia B pa3HbIX Ta-
30BBIX CpeJlax B HU3KOM BakyyMme (cM. puc. 1.9, cripasa).



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/book/grigoriy-sergeevich/nekotorye-tehnologicheskie-aspekty-v-cvetnoy-metallur-11282015/chitat-onlayn/
https://www.litres.ru/book/grigoriy-sergeevich/nekotorye-tehnologicheskie-aspekty-v-cvetnoy-metallur-11282015/chitat-onlayn/

	Конец ознакомительного фрагмента.

