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ITOAYYEHHUA KPYITHOI'ABAPUTHDLIX HU3IAEANH
METOZOM CHAOBOIO CBC-KOMIIAKTHPOBAHHA

B.J1. KBAHUH, kang. TexH. Hayk; H.T. BAJIUXUHA; C.I. BAOYEHKO, kang. cus.-maT. Hayk

OpwurmHanbHbIn MeTo NosyYeHNst KOMMNO3ULMOHHBLIX
MaTepuarnoB 1 U34enuii N3 HUX codeTaeT B cebe camo-
pacnpoCTPaHALLMACS BbICOKOTEMMNEPATYPHbIN CUHTES
MaTepuana v ero nocnegyroLlee ynrnoTHeHne n opmo-
obpasoBaHue. ATOT MeToA NoNy4ns Ha3BaHne CMIoBoe
CBC-komnakTmpoBaHue. Hanbonee npocras cxema ero
OCYLLIECTBIIEHUS COCTOUT U3 CreayoLLmMX onepawmn: npu-
rOTOBMEHWE U3 NOPOLLKOB METasoB 1 HEMETannoB MHO-
FOKOMIMOHEHTHOW PeaKLMOHHOM LUMXTbI; NpeasaputensHoe
npeccoBaHve LUMXTOBOro OpukeTa; nomeLleHve ero B
npecc-popmMy C MHEPTHOW MOPOLLIKOBOW CPeaoi, XOPOLLIO
nepegaroLLen AaBreHve 1 urparoLLer porb TeNnonsons-
TOpa; MHnummposaHue CBC; ynnoTHeHWe 3aroToBku No-
Cre OKOHYaHWUsi CUHTE3a; U3BreYeHne nostyYeHHOro naae-
nvsa 13 Npecc-popmbl 1 ero oxnaxaeHue. o aTom TexHo-
TNOMMYECKON CXeMe MoryyatoT B OCHOBHOM MESKO- U Cpea-
HerabapuTHble n3genus (4o 150 Mm) 13 KOMMNO3MLMOH-
HbIX MaTepuaroB Ha OCHoOBe kapbuaos 1 6opuaos nepe-
XOAHbIX METAINIOB C PasnMyHbIMN CBA3KaMU.

MonyyeHune kpynHorabapuTHbIx n3genun (K1) mac-
con 6ornee ogHOro kunorpamma TpebyeT 0cobbix TEXHO-
NOrMYECKNX peLLEHNI B CBA3M C BblAENEHNeM Npu rope-
HMM BOMbLLOro KONNYECTBA SHEPTUN U TOPSYNX MPUMEC-
HbIX ra3oB, a Takke BO3HWKHOBEHWEM CyLLECTBEHHbIX
TemnepaTypHbIX rpagueHToB B 3aroTOBKE MOCrie CUHTE-
3a. B pabote* 6binu npeanoXeHbl MHOrOTOYEYHbIN Noa-
XOr 1 YCTPOWCTBO KOJbLIEBOI0 3a30pa Mexay CTeHKamu
MaTpuLbl MPecc-thOpMbl 1 MOBEPXHOCTLIO LLIMXTOBOMO 6pu-
keTa. Cxema npecc-chopmbl Ans nonyyvenus KI' npea-
cTaBrieHa Ha puc.1. MHOroTo4eYHbIN NOKOr C TOPLIOBOW
MOBEPXHOCTM LLIMXTOBOrO OprKeTa yMEHbLLAET BPeMsi Cro-
paHWs 3K30TEPMMUYECKON LUMXTbI B MaTpuULe, a KonbLie-
BOW 3a30p yny4llaeT yCcrnoBus BbIxoAa rasa uns npecc-
dopmbl. Bnarogapsi aTomy Obiny NoOsyYeHbl pasnuyHble
KI' gnameTtpom go 600 mm 1 maccon ao 80 Kr — Banku
Onsi NPOKaTKM ropsiven Meam, M3HOCOCTONKUE KorbLia Ans
OucepHbIX MenbHWL, NOAKMNaAHbIE MNUTbI ANst CUHTE3a
anmMasoB, MULLEHW A1S1 MarHETPOHHOIO HanbINEeHNs, ane-
MEHTbI LLUTaMMOB W PS4 APYrMX U3AENnn pasfiniyHoro Ha-
3HayeHus (puc. 2).

OpHako npuMeHeHne Takor cxembl nonyyveHnst KIM'A
He Bcerga obecneynBaeT KX BbICOKOE KadecTBo. Tak,
Hanpumep, nccneposaHue ceoncts KM nokasano B psae
Crny4aeB HanuumMe B HUX aHU3OTPONMUN MEXaHUYECKNX
CBOWICTB, NPOSIBNSIOLLENCS B pa3nmymm NpoYHOCT1 obpas-
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LIOB, BbIpe3aHHbIX BAOMb OCY NPECCOBaHNS U Neprnenan-
KynspHo K Her (puc. 3). Kpome Toro, npu npeccosBaHmu
MaCCUBHbIX CMITOLLHbIX AMCKOB U3 MaTepuaros ¢ 605b-
LM coaepKaHneM MeTanIM4eckom CBA3KM NPONCXoam-
10 VX BCNy4MBaHWUE Mocrie CHATUA AaBnexHus (puc. 4, a),
a B NONy4YeHHbIX N3AENMAX UMENUCh BbICOKME OCTaTou-
Hble TepMuYeckre HanpskeHust. Taknum obpasom, npea-
NOXEeHHbIE NPUEMbl He CMOTNN PELUNTL BCe Npobnembl
nonyveHns ogHopoaHbix KM ¢ Bbicokumm akcnnyaTtaum-
OHHbIMW CBOMCTBaMW.

[nsa ycTpaHeHns 3TUX HeraTMBHbIX SIBIIEHUIA HEOOXO-
AVMMO ObIfio YCTaHOBUTb MPUYMNHY UX BO3HUKHOBEHMWS U
no-gpyromy opraHu3oBaTb NPOLIECC CUMHTE3a U KOMMNaK-
TUpoBaHus. B pesynsraTe nccnenosaHuii 6bino ycTaHoB-
NEHO, YTO OOHON U3 Hanboree BaXHbIX MPUYNH BO3HUK-
HOBEHMS aHN30TPONUM ABMSETCHA paccrioeHre bpukeTa B
npoLiecce ropeHusi. ATo paccrioeHne HacneayeTcs B ro-
NyYeHHOM U3Aenn1 B BUAE HEOQHOPOOHOCTU MaTepuana
N, 04EBNOHO, CBSI3AHO C OKMCINEHNEM NOBEPXHOCTN CO-
€B, BbDKMMaHWEM XXMOKOWN CBA3KM B MOSIOCTN MEXAY HAMMN
1 npockarnb3bliBaHNEM (NepemMeLLieHeM) CroeB Mpu Npec-
COBaHUM OTHOCUTENBHO ApYr Apyra.

e O]

WA W

' T

NSRSFIE N

i

LA

Puc. 1. Cxema npecc-¢opMbli Osisi MOsyYeHUSsI KPYMHO-
2abapumHsbix uzdenul: 1—mampuuya npecc-popmel; 2 —
wuxmosbili 6pukem; 3 — Konbyesol 3a30p; 4 — UHUYUU-
pyrowue cnupanu; 5 — eepxHuli MyaHCOH

Puc. 2. KpynHo2abapumHbie meepdocrniaeHbie u3de-
nusi, nosiy4yeHHble Memodom cusioeo2o CBC-komnak-
mupoeaHusi

HAYKA - MPOU3BOACTBY. 2001. Ne10 (48)



0H+—r | x,MM

0 10 20 30 40 50 60
Puc. 3. Cxema om6opa obpa3yoe 0Osisi uccriedogaHusi
npoyHocmu no ce4yeHuro eanka usz CTUM-4 (a); pac-
npedesieHuUe 3Ha4yeHul npedesa NPoOYHOCMU Ha u3za2ub
(6) nepneHAukynsipHo (2) u edosib (4) ocu npeccosaHusi
npu ucnonb3oeaHuu o6bI4HOLU mexHosio2uu CBC-kom-
nakmupoeaHusi (6e3 kaHanoe), 1 u 3— coomeemcmeeH-
HO NpuU Hanu4uu KaHasnoe

Puc. 4. 3azomoeku ebIimspKHO20 wmamna duamem-
pom 320 MM, nosly4eHHble 06bIYHbIM MemodoMm (a) u
ycoeepuweHcmeogaHHbIM (6)
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Puc. 5. 9nemeHmapHas siyelika wuxmoegoeao 6pukema
C KaHasiom
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BcnyurBaHme npeccoBaHHbIX 06pa3L0B Nponcxoau-
10 13-3a HEMOJHOTO BbIX0Aa rasa 13 LieHTparibHbIX obna-
CTel 3aroToBKM, HECMOTPS Ha Hanmn4me KonbLEBOIo 3a30-
pa BOKpYr Hee. OTO 0CODEHHO XapaKTepHO A MaTepua-
noB ¢ 6oMbLUNM coaepKaHneM XuUaKon dasbl, NpensiT-
CTBYIOLLIEN BbIXOAY rasa v CHWKatoLLen NPOYHOCTb M3-
Oenvs npu Temneparype BbINPECCOBKN.

BO3HMKHOBEHME TEPMUHECKUX HANPSHKEHWI B U3AENn
06 BbSICHAETCS TeMNepaTypHbIMU rpagveHTaMu B ropsiHen
3aroToBKe [0 Hayana npeccoBaHus. BenuunHa atux rpa-
OMEHTOB TeM BblLLIE, YEM MefIeHHee CKOPOCTb rOpPeHNs
LUMXTOBOro OpuKeTa, BCNEACTBME HYEro CropeBLUne HYacTu
3aroTOBKM K Ha4yany npeccoBaHus ycreBaroT OCTbITb A0
HenpuemreMbix TemnepaTyp. MHOrotToueuHbIn Nnoaxor
NULLb YaCTUYHO peLUnn NPobrnemMy yMeHbLLEHUS Temne-
paTypHbIX FPaAMEHTOB, TakK Kak TOYKM MOAXOora KOHCT-
PYKTMBHO MO OblTb pacnonoxeHbl TOMNbKO B OAHON
NMOCKOCTU.

ABTOpaMu NpeanoXxeHo yCOBEPLLEHCTBOBaHWE METO-
Aa nonyyenus KI'l nytem cosgaHus crneumanbHbIX KaHa-
OB B LUNXTOBOM OpuKeTe, KOTOpOe NO3BONSAET NPaKTu-
YeCKW YyCTPaHWTb paccrioeHue, yryylnTb BbIXo ra3a U3
LieHTparbHbIX 30H 3aroTOBKM, YBENTMYNTL CKOPOCTb rope-
HUS 1 TaKUM 0Opa3oM CyLLIECTBEHHO MOBbICUTb (hU3KKO-
MeXaHW4YeCckue CBOMCTBA W 3KCMyaTauMOHHbIE XapaKkTe-
PUCTUKN U3OENNIA.

Onsa nccnepoBaHns BNIMSIHUA KaHaroB B LUMXTOBOM
OpvikeTe Ha npoLecc nonyyeHus KIM' 6bina npeanoxeHa
MOZErNb NpoLecca ropeHns ANeMeHTapHOM SHENKM LLINX-
TOBOro 6pukeTa ¢ kaHanom (puc. 5). C HekoTopbIM Npu-
BrnvkeHMeM MUTUPOBATb TaKYHO S4EKY MOXET TpyOKa.
WccnepoBaHnne ropeHns Tpy6ok NPOBOAUINN Ha LUMXTAX,
OnM3KMx No CoCTaBy K LUMXTaM, UCNOMb3yeMbIM Af1s1 No-
nyyenns KI'M (cm. Tabnuuy). B Tabnuue Takke npuseae-
Hbl pacyeTHble JaHHble Mo aanabaTnieckum Temneparty-
pam ropeHusi, OTHOCUTENBHOMY KOnnYecTBy 0bpasytoLLen-
CS1 NPY FOPEHNN XXNOKON hasbl 1 SKCNepUMEHTarNbHO on-
peneneHHOMY KOnM4ecTBY ra3o06pasHbIX NPOOYKTOB.

[ns n3yyeHns npouecca ropeHns U CTpykTyp obpasy-
FOLLIMXCS MPOOYKTOB M3 LLMXT NpeccoBarnv 0opasLipl B BUae
CMIOLUHBIX LIUMHAPOB 1 TPYOOK C HApY>XHbIM AnamMeT-
poM 7 MM. BHyTpeHHWe anameTpbl TpyOOK COCTaBnsNm
1,8; 3 n 4 mm. [inuHy o6pasLioB BapbupoBanu B npeae-
nax 15 - 30 mm. Obpasupbl BEpTMKanbHO ycTaHaBnvBanm
B peakTop, MMEIOLLMI OKHO Ans HabrnoaeHus n Buaeo3a-
nncy npouecca. FopeHune (B cpefe aproHa npu atMoc-
depHOM AaBNeHN) MHULMMPOBArM Ha HDKHEM TopLe
obpa3ua. B akcnepumeHTax onpeaensnm oTHocuTernsHoe
yANMHeHe 06pasL0B 1 CKOPOCTb UX FOPEHMSI.

B kavecTBe npmmepa Ha pyc. 6 nokasaHbl pesyrnbsTaTbl
N3MepeHnii CKOPOCTU FOPEHUS U OTHOCUTENBLHOO YaNn-
HEHUS B 3aBMCMMOCTU OT MCXOAHOW NNOTHOCTU ANS CO-
ctaBa Ne 4 (cm. Tabnuuy). MNpy HanM4Mm OTBEPCTUIA CKO-
POCTb rOpEeHNst 3HaUNTENbHO BorbLLe, @ OTHOCUTENBHOE
yANYHEHWE MeHbLLE, YeM Ha CnIoLWHbIX obpasuax. Xa-
pakTep ropeHunsi U MakpoCTPYKTypa 0OpasLIoB TakkKe Cy-
LLIeCTBEHHO pasnuyatoTcst (puc. 7). CnnoLuHble obpasubl
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Puc. 6. 3asucumocmb omHocumesibHO20 yOSIUHEeHUs
1-4 u ckopocmu 2opeHusi o6pa3yoe (5-8) om ucxodHol
nnomHocmu: 1, 5 — cnnowHou obpaseuy; 2, 6 —d=1,8
mMM; 3, 7—-d=3mm; 4,8-d =4 mm

Puc. 7. Makpocmpykmypa mMoOlesnibHbix ob6pa3yoe u3

cocmaea Ne 4
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Puc. 8. Mapamempuyeckasi duazpamMma peasiuzayuu
PassludHbIX PexumMoes 20peHusi: | — asmokonebameris-
HbIl; Il — nocrolHkIt ¢ pa3pyweHuem obpasua; Ill — mo
XKe ¢ coxpaHeHueM ¢hopMbi obpa3ua

Puc. 9. Makpocmpykmypa 3a20moeokK rocJsie cuHme-
3a: a— 6es kaHanos; 6 — ¢ kaHanamu

Cocmae wuxmbl U coxpaHeHue (+) unu HapyuweHue (-) yueslocmHocmu
u ¢ghopmbi ModesibHbIX 06pa3y0e 8 3agucUMOCMU OM rNapaMempoe8 20PeHUs

Tun | Il
Ne cocTaBa 1 2 3 4
CocTas (Ti+2B) 50% (Ti+B) 60% (Ti+2B) 85% ((Z'Efg ?gzﬁ’)
Cu 50% Ti 40% (4B+C) 15%
nobaska 3%

Tan K 2890 2033 2700 2650

L/ Mrp 0,18 0,49 0,22 0,12

v, oM°Ir 42 77 71 106
CoxpaHeHune opMbl + +/- +/- +/-
obpasua

ropsiT B aBToKonebaTensHoM pexvmMe, a obpasLbl C OT-
BEPCTUAMM — B MOCITONHOM. [pn MarnbIx gnameTpax oT-
BepCTunsi obpaseL, nocne ropeHns paspyLuaeTcs Ha Kpyr-
Hble oparMeHTbI, C yBENUYEHNeM anameTpa OTBEPCTUS
obpaseL, coxpaHseT cBoto oopmy. [Ansi ApyrMx CoOCTaBoB
Habrtogaemble 3aKOHOMEPHOCTY aHaNorMYHbI NpUBEOEH-
HbIM Ha puc. 6. OTnMYMe COCTOUT B TOM, YTO MPW UCMOSb-
30BaHWUM LLUMXT C OTHOCUTESBHO MarbiM ra3oBbiaernieHnemM
1 BOnbLLMM coaepXaHNeM XXUOKOoM dbasbl ropeHme CroLL-
HbIX 06pa3L0B NPONCXOAMT NOCIIONHO, a Npu yBenuye-
HUW AMameTpa OTBEPCTUN UX YAITMHEHNE CMEHSIETCH OKa-
THeM. o nonyyYeHHbIM AaHHbIM, B KOOPAMHATaX «OTHO-
cuTernbHas TOMNLWMHA CTEHKN — UCXOAHAsA NIOTHOCTbY Obinu
MOCTPOEHbI MapameTpuieckne obrnactv peanvsauum pas-
TINYHbIX PEXXMMOB rOpeHNst 1 coxpaHeHUsi hopMbl 0bpas-
ua (pwc. 8). lNpenBapuTensHoe NOCTPOEHNE Takux obnac-
TEWN NMo3BOSET OLIEHWUTL HEOOXOAMMbIE NapaMeTPbl LUMXTO-
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BOW 3aroTOBKM (€€ UCXOAHYHO MINOTHOCTb, ANaMETP KaHar0B
1 paccTosiHne Mexay HUMK) 6e3 NpPoBeAEHNS OPOrOCTOs -
LLIMX SKCNEPUMEHTOB C 6OMNbLLMMY 06 bEMaMMU LUNXTbI.

Ha pwic. 9 nokasaHbl MakpocTpyKkTypa pearnbHbix K-
3aroTOBOK MNocrie cuHTe3a 6e3 kaHarnos (a) 1 ¢ kKaHanamu
(6). B nepsom cry4ae NpovCcXoAuT paccrioeHne, Bo BTO-
POM — pacCnoeHns HET, a CTPYKTypa 3arotoBku 6onee
ogHopogHa. lNMpu nocnegyrowem KOMNaKTUPOBaHUU
ropsivert 3aroToBKM MPOUCXOONT «3arieymBaHne» KaHaroB.
C vcnonb3oBaHMeM 3TOrO Npuema aHU30TPONMS NPOYHO-
CTU CYLLECTBEHHO yMEHbLUMNACL (CM. puc. 3), 1 Obinu
nony4yeHbl rogHele 6e3nedekTHble n3genust (puc. 4, 6).

Takmum 06pa3om, yCOBEPLLEHCTBOBAHME YKe U3BECT-
HbIX TEXHUYECKMX peLueHnin nonyveHnsa K'Y nytem co-
3[aHNsi CUCTEMbI CneumarbHbIX KaHarnoB B LUMXTOBOM
OpvikeTe NO3BONWIIO NOBbLICUTL (PU3UKO-MEXaHUYECKNE
CBOVICTBa U3aenNun.
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