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PASBUTHE BHYTPEHHHUX HANNPA)XKEHHHA
B POPMOBAHHOM TOP®E INPH EIr0 CYLIKE

C. 1. CMOJIbSIHHUHOB, I'. T. KPUHHLIBIH, 10. A. IBOPSIHKHH

(TlpeacraBiena HayyHO-METOIHYECKUM CEMHHAPOM XHMHKO-
TEXHOJOTHUECKOTO (aKkyJbTeTa)

TTpouece CyUIKHM Pa3IHUHBEX KHIUJISAPHO-NOPUCTHIX KOJJOHAHBIX Tel
WY AMCOepCHBIX CHCTEM BOOOLLe CONMPOBOXKAAeTCH U3MEHEHHEeM HX CTPYK-.
Typbl 1 ‘'06beMa. Hedopmanus ycaaku SBASETCA (CAEJCTBHEM B OCHOBHOM
CHJI KaMu/WISPHON KOHTpaKuHH (CyMMa CHJ MOBEPXHOCTHOTO HaTAXKeHHs Ha
MHKPOMEHHCKAX XKHAKOCTH B IMOPaxX. CTPYKTYPHI 110 BCEMY TIOMEPEYHOMY (ce-
yeHnio obpasia) M CHJI aATe3nOHHOr0 H KOTe3HOHHOIrO B3aHMOMAeHCTBH,
TIOSBASIOLUIHXCS B TOUKAX BTOPHUHBIX KOHTAKTOB wacTHil TBepxol ¢asnl. Co-
OTHOLIGHHE MeXAYy CHJIAMHY, BBHI3BIBAIOLMMH YCaLKy MaTepHaJa, H (1podHo-
CTbIO CTPYKTYPHl, XapaKkTepH3yOmencs npefe/bHbIM HaMpAKEHHeM CIBUTA,
olpejessgeT TeMIl ‘H BeJHIHHY 'YCaJKH, OTBETCTBEHHBIX 3a (OpMHpOBaHUE
npouHoro ofpasna. Ilpy 3T7OM B MarTepuaje BO3HHKAET HampsKEHHOE CO-
CTOAIHHE, KOTOpOe SBJAETCH CaeACTBHEM B3aHMONEHCTBHA CHMJl MOJEKYNAD-
HOTO JTIPUTSXKeHHS M OTTAJKHBaHUA. YcajouyHble HANPSAKEHHA MOTYT BbI-
3BaTh HeXeaaTelbHble JedOpMalHH, NPUBOASUIHE K TAaLSHHI0 MPOYHOCTH .
oGpasumos [1—6].

IIo M. C. Octpukosy u I'. . Qubpory [2] ycamouHbiM HampsKeHHeM
Ha3bBIBAIOT 3KCTEPHMEHTANBHO OmpeleJgeMyil0 BeJHYHHY, TPeacTaBIsonyo
o060l PaBHOAEACTBYIOLULYIO BEJTHYHH CHJI, KATIHJIJIAPHOH KOHTPAaKUUH H YHAPY-
TOIO COTPOTHBJIEHHS CTPYKTYPH., KHHETHKA POCTA YCAAOUHBIX HAIMpSKEHUH
paccMOTpeHa TEOPETHYECKH H OfpedeieHa JKCTepHMEHTAJbHO JJs psaa
MHCIePCHbIX CcHCTeM. KpHBble yCalOYHBIX HaNpsXeHHA Kaxk (YHKIHA Bpe-
MeHH HMeloT XapakrepHbiil S-00pasusii muy [2, 3].

[TIpHHUHTHATLHO HHOH MOAXON K ONpeReJeHHIO BHYTPEHHHX HaIpsKe-
#ui paspuT B padore H. H. lamaronosa u A. JI. Kopoaesoit [5]. Oun ms-
MEpAIM BHYTPOHHEe HampsiKeHHe B COXHYUIHX ofpasnax ¢$opMOBaHHOTO
Topda ¢ NOMOILbIO CHEepPHUSCKOro NaTyuka AHaMeTpoM 4—b6 MM, npeobpa-
3yIOILero AaBJe¢HHe B BJIKTPHYSCKHH CcHrHaA. JaTuuk momeliancs BHYTpb
obpasuna B MoMeHT ipopmoBaHud. J[leTaJH KOHCTPYKIMH TaT4HKa He OTIH-
CaHbI.

Hamyu B BfI3% ¢ H3yueHHeM OKHCIOB Keje3a Ha CTPYKTYpooGpaszoBa-
TeJIbHblE MPOLECCH B TOpGAHBIX JHOMSPCHBIX CHCTEMax [POBEAEHO HCCIe-
JMOBaHHe 'M3IMEHEOHUS BHYTPEHHHX HaMpsKeHHH B Mpoiecce CylIkH oGpasiwos
¢popMOBaHHOIO TOpda ¢ [Pa3THYHLIM KOJHYECTBOM MHUHEDAJbHBIX A0GABOK,

Topd 0COKOBO-rHMHOBLIA HUIUHHBIA WMeJ CTEMNeHb PazJoXKeHus] 25—
30%, pabGouyio BraxkHocTb —87%, BOJBHOCTE Ha CyXOe BeleCTBO —
11,529%. [Nepen opmoBaHHeM OH TIOABEPraJcs TpeXKpaTHOH mepepaboTke
Ha LIHEKOBOM HCTHpaTeJe.

B KauecTBe MHHEpPAJBHBIX JOO6ABOK HCMOJAb30BaNACh PeAKTHBHAA OKHCh
xenesa (HaMeqpueHue —mog cuto 0,05 MM) M MarHeTHTOBBIH KOHLEHTPAT
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Abarypckolt oboratutenpHol (padpuKku ¢ comepKanueMm xeaeda 62,7% U
CTeneHbio HaMeabueHua 0,08 MmMm. :

Tensopatunx comporusaendss tuna ITKIT-5 uununnpuueckost ¢opmbt
(3Xi10 MM) moMewancs B LEHT) WHIBHApUUeckoro obpasua (40X60 M)
Topda HAHM ero CMecH ¢ OKucJaaMu xeaesa. Cyluka mpoBoxHaack B Jyabopa-
TOPHBIX YCGJIOBHAX TIPH TeMilepaType OkpyKatoiured cpeanl 21—23°C wu o1-
HOCHTEJNLHOH BJaKHOCTH Bo3agyxa 62—68Y% . Curnan ¢ TeH30MeTpHUYECKOTO
ycuauteast YTU-1 perucTpupoBancs aBTOMATHUECKH,

PesyibraTel 3KCIepUMeHTOB TipeAcTaBjaeHbl Ha puc. 1—3. Kak suaHo
M3 MpUBEeNEeHHbIX rpadmkos (pwc. 1}, paszpabGoTaHHbIH HaM¥ METOL oOfipe-
NeJeHUst yCaJOuHbiX HANDAKEHUR B COXHVIIHX AHCNEDCUHBIX CHCTeMax [Aaer
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Puc. 1. 3aBHCUMOCTb BHYTPEHHero Hanpsixends B o6pasuax

GOpPMOBAHHOrO TOp(a W CMecell ero ¢ pas/HMYHBIM KOJHde-

CTBOM OKHCH »Kejle3a OT BJarocojiepxaHust. | — ropd, 2 —

cMeck ¢ 5% oxkHcn Keneza, 3— 10 ®e ¢ 13%, 4 — To *ke
C 20%

foJiee HaATJSHYIO KapTHHY ‘H3MEHEHHS 3TOro flapaMmernpa B 1UIHPOKOM AHxa-
nasoHe BJAAXKHOCTH, 4eM OffUCaHHble paHee [2, 5].

Jns Beex HONBITaHHLIX O0pa3LoOB COXpAHAGTCH XapakTepHas oOuiast
KapTHHa H3MEHEeHHS BHYTDEHHEero HampsKeHHs B TpOoLecce CYIIKH, XODOLIo
oTpa)kamwllas TMPOHUCXOASLIME MPH 3TOM CTPYKTYypHbIe U3MEHEHHS.

[lepsbiil yuacToK (IO Bjarocogep:xanus 2—3 r/r) KpHBOH XapakTepi-

' 3yeTCsl CpaBHUTE/IbHO HEBBICOKHM TEMIIOM POCTa YCALOYHBIX HaNpSKeHHH H
COOTBETCTBYET (PH3UKOXUMHICCKHM H CTPYKTYPHbIM H3MEHEHUAM CHCTEMUI,
TAe Tpeo6JafaloT KOATYJSIHOHHbIe KOHTAKTH M ICHJIbl KaIlHJIJISPHON KOH-
PAKLHH. 3aTeM HACTYNaeT [epHoA, KOrjaa TpeBaJsupyioT MOJIEKYJsipHbIE
CHABL. DTOT MOMEHT COOTBETCTBYET MEpPEeXony OT KOAaryJsILMOHHBIX CTPYKTYD
K KOH/AEHCALHOHHBLIM M XapaKTCPHU3yeTCsl pe3KHM BO3pacTaHHEM BHYTpPeH-
HHX HaUpsiKeHHH JO MaKCHMaJbHOTO 3HAYeHHs, COOTBETCTBYIOILETo BJraro-
comepKanuio 0,26—0,75 r/r. JTOT MOMEHT, [O-BHAHMOMY, COOTBETCTBYET
MOIHOMY HCYE3IHOBSHHMIO KAMUJIJAPHBIX MEHHCKOB, a CJAeNOBATENBHO, CHJ
KanWISpHOH KOHTpakKUHH, B Topde 0CTaeTcs TOJBKO (HH3UKO-XHMHUECKH
CBSi3aHHAas BJIara, v 'ygaJeHne BOLB! MPEKpalaercs.

HurepecHo OTMETHTb 3aMeTiiOe YBeJHYeHHe 3HAYSHHH MaKCHMaJbHbIX
BHYTPEHHHX HaTpsKeHUH B 3aBHCHMOCTH OT KOJHYeCTBA MHHEPaJbHOH J0-
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Gapki, DTa 3aBUCUMOCTb (PHC. 2) MPUBIUNAET K MPAMOM H MIOKA3BIBAET Ha-
MEHEHHs!, MPOHCKOASIUC B TODOAHON IHCHEPCHOH CHCTEMe TION BJIHAHHEM
AXTHBHOND HATOAHUTENA, OTH HM3MEIENIA, Kaxk [0KAa3aHo HaMu paxee |7,
8], IpHWBOIAT K YMEHBUICHTIO THIPABIMNICCKOr0 PALHyca [OP, YBEIMISHHIO
OPeNeJbHOTO HANPSKEHUS CLBUCA U POCTY UKHCIa KOHTAKTOB B eJuUHuIe
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Pyc. ! Jeucumocmb mekeermantuoaa Buympen : -
HEZ0 MEARANREKUA § CoTHyEUT 08pasyax Puc. 3 Sabycunocmb npounosmu Sosdyuns- syru

ofpasged popmafannozo moppa u ezo cmeced
¢ okucrammy skemesq om mekcumanbyoi Benu-
yunby Snympessux wanpasicesud .

popmolannses mopga § comecu ¢ maznema =
mem (o) u okugsly Hcenzaz (o) om
colepatianun muneprndabiz kompoivesmal

06HEMa H, KAK CJEICTBHE, K ITOBBIICHHI0 MPOYHOCTY BO3LYILHO-CYXHX (POp-
MOBOK. 110 Mepe YBEJHUEHHS COJAEpKaHWA OKHCIOB XKeJe3a MAKCUMaJbHOC
yCaJ0YHOE HAMDSIKEHNE LOCTHIaeTCS MIPH MeHbIIeM 'BJ1aroCOASpKAMKH, UTO,
B COrJIACHH ‘€O CK&3AHHLIM BBILIe, OTPaXKaeT COOTBETCTBYOIINEe N3IMEHENNA B
dbopMe CBA3U BJATH C TOPHOM.

OmHako CaelyeT OTMETHTb, UTO Upe3MepHOe IBO3paCTaHHe BHYTPEHHNX
HaNpSXKeHHH Mpu AX HepaBHOMEPHOM pacHpefe/eHHM MOXKeT NPUBECTHA K
TOSBJCHHIO OCHaOISHHLIX ~'MECT, MOSB/JeHHIO TpellMH H K YMeHbIUeHHIO
APOYHOCTH CTPYKTYPH Tejla HJH MOJHOMY €€ Pa3pyllieHHIO. Becbma Haraal-
HYIO KapTHHY B 3TOM OTHOILIEHHH [aeT TMOCTPOEHHBIH IO HALIHMM 3KCmepu-
MEHTaJbHBIM JaHHbIM mTpadmxk (puc. 3), CBA3LIBAIOUINH MAKCHMAaJbible
BHYTpEHHHE HaNpsAKess | MPOYHOCTb Ha CXKaTue BO3LYIIHO-CYXOro MaTe-
puana. SIpko BEIPAXKEHHBIH MaKCHMyM MPOYHOCTH B 3aBHCHMOCTH OT BEJH-
YHHBl YCaJOUHBIX HANPSIKEHHH, 10 BCEH BEPOSITHOCTH, fBJSET obuyo 3a-
KOHOMEPHOCTh ISl JNUCHIePCHBIX CHCTEM. DT0 MOKET OblTh YCIEIHO HCI0Ib-
@0BaHO MpH pa3pabBoTKe CTPYKTYp, 00JaKal0UIHX 3aJAaHHBIMH CBORCTBAaMH,

BoiBoabi

1. PagpaGoraHa MeTOXHKA TEH3OMETPHUECKOrO OTpejeseHus ycanou-
HbIX HaMpslKeEHH B JUCIIEPCHBIX CTPYKTYpaXx.

2. IMokasano, 4To B TPOLECCe CYWIKH TOpha ycamouyHble HampsmKeHHs
OTpPaXkKaT (PU3HKO-XUMHUECKHe M CTPYKTYpHbIE W3MEHEHH], MPOHCXOARIIHE
B JUHOMEPICHBLX (CHCTEMAX TIPH IIOTEpe BJATH. ‘

3. Ilpn nobaske x CHpbeBON TOPGAHON Macce OKHC/OB Keje3a yca-
AOUHBle HAMpPSKEeHNs BO3PACTAlOT, YTO MNPHBOAUT BHAYAJE K YBEJTHUSHHIO
NPOYHOCTH CTPYKTYPBl, @ 3aTeM, MO JOCTHKEHAH KPHUTHUECKOTO 3HAUCHHUA
5TOTO MOKa3aTeasl, K YMeHbIUSHHIO MPOYHOCTH BO3AYIIHO-CYXHX 0Gpasios.
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