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HCCJHENOBAHHE H3BMEHEHUSA CTPYKTYPbI
TIIM ITPH TEPMOOBPABOTKE

iC. 1. CMOJIbAHWUHOB, . ', KPUHUIIbIH, H. . AHTOHOB

(ITpencraBiera HayyHO-MeTOLHYECKEM ceMEHApOM XTP)

3axaroueHre 0 BO3MOXKHOCTH NPUMEHeHHSI Pa3aHUHbIX [BePAbIX TOMJIHB
B METaJAYPrHYeCKOM Npollecce MPOU3BOANUTCH IIPH CPAaBHRIIMH HX KauecTs
CO CTaHAapTHbIM KokcoM. OaHAKO TaKoe cpaBieHHEe 3aTPYIHUTENLIO B TOM
ciyyae, KOrjJa HCIOJAb3yeTcs MPHHLUHNHAALHO OTJIHYIBIH OT KOKCa MaTepH-
ajl. THOUUHBIM PHMEPOM MOXKET CJAYXKHThb OlieHKa KayecTBa (GOpMOBAHHOTO
ropco-pyaHoTOo MarepHanaa (TIHM) Hanunuue 60OABIIOTO KOJHYECTBE JeTy-
YHX YIVIePOJHbIX COeTHHeHHH, MHHepasabHeiXx A00aBOK, aMop¢Has CTPYKTY-
pa HCXCAHOTO MaTepuaja —Bce 3TO CO3jJder 3aMeTHble OTJIHYHA CBOMCTB
TIIM ot cBOHCTB KaMeHHOYrOJNBbHOTO KOKCa.

Tepmuueckoe passoxkenue TopdoMacchl, NPHBCISLLee K I0Tepe JeTy-
YHX, OTHOCHTEJNBHOMY O0QhaleH iitaeRopmeo®traTka MUHEDaJIbHbBIMH KOM-
NIOHEeHTaMHU, \0SBJASHHIO ‘nopﬂnoqm‘uﬁ#fmepogﬁ ‘c%ou CTPYKTYpHI, jenaer
KayeCTs0 GOPMOBKH nodfe FePMORQPAGARS Gosce DIHIKAM K KOKCY.

TlpoTeKanie nepeungaeriulx. 1 po IIOVI-EHHOPI neuy BJAMSET Ha
MeXaHudeckue CBOHCTB;?NaTe'ngaJIa %arows.um@pecno npocaenuTh Xa-
paKTep M TeMiepaTypHble 30HB, B KOTOPBIX (POPMOBKH [NOJBEDKEHbI 3HA-
YUTETBHBIM H3MEHeHHAM,

B kauecTBe HCXOLHOTO MaTepHata OpaJsics HU3HHHBLIH TATaHCKHH TOp@
B/aaxHocTbio 85%, 3oabHocThio 8,27% u BhixoxOoM JeTyuux 62,4%, K KoTO-
poMy aobGasasiics kouuentpar Abarypckoit armodabpuku [1], usveasuei-
Hpli noa curo 0,1 mam, B xonnvecrse 10% na ceipyto maccy Topda.

MaTtepuan nccaenoBascsg B BO31YIIHO-CYXOM COCTOSIHHM M IOCJE TpO-
rpesa €O CKOPOCTbIO b epad/mun no temnepatyp 400, 800 u 1200°C. Ila-
pajJieJIbHO MPOBOTHMICS aHaAW3 00pa3los, MPHIOTOBJACHHBIX 6e3  pyJHOH
AoGaeku. OnpeleseHue HCTHHHOTO U KaKyLLerocs yAeabHOro Beca, Ko.aHue-
CTBA OCTABWIHXCS B OPTaHWUECKOM BellecTBe JeTyuHX M cOdeprKaHue MHHE-
paJdbHbIX IpHMeceld [IPOBOAKJIOChH B COOTBETCTBHH € METOIHKAMH, NTPHHATDI:
MH 1JIs1 XapaKTepHCTHKHM KauecTBa topda (145 HempOKOKCOBaHHBIX 00pas-
HOB) M KaMeHHOYroJbHOTo Koxca [2, 3]. Peayabratsl cBeiennl 8 Tabi. 1.

[loBerieHHe TeMnepaTypbl 00padOTKH HPHBOIMT K BO3PACTAHHIO Da3-
auuuii B ctpykrype TIIM u topda ©Ges poGaBox. OcoleHHO 3TO NpoABAA-
€TCsi MPH PACCMOTPEHHH MOPHCTOCTH HCCJaeyeMblx BeulectB (tada. 2). B
IIepPBOHAYAIBHOM COCTOSAHUH MopucToCTh TITIM Hecxoapko Boliie TakoBOH y
topda. Ilpu noprilliednn TEMIEPATYPLl, B CBA3H ¢ MAKCHMYMOM Ta30BLIJ1e-
JeHHs M YBeJHUeHHEeM KoJdndecTtsa Top Hanbodbllero uaverpa [4], ona
pesko Boapacraer y Topda u nocae fporpesa Ao Temnepatypsi 400°C mpe-
BOCXOJUT N0 abCOJIOTHOH BedHulHe Bo3pactaHde nopuctoctd TIIM, -
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DTo ABACHHE yKasblBaeT Ha cMelleHlle MakCHMyMa [a3oBblledellls B
10pdo-pyAloM MaTepHuale B CTOPOHY BbICOKHX TeMmepartyp.

Peskoe yseanuenie nopucroctd Gopmosku TIIM npoucxoinr B uurep-
sagde remneparyp 400—800°C u npu naJjpHeillleM nporpese OHO MPEBOCXO-
AHT BEIMUMHY, onpefeseiyio 1as Topda. 31ech HeeOX0IHMO OTMETHTh,
410, HauuHas ¢ Temnepatyp d00—600°C, H1yT HHTeHCHBHbI® MPOLECCH, CBSA-
3aHHbie ¢ H3MeHeHHeM CTPYKTYPbl H XHMHUECKOTO COCTaBa OKHCJIOB iKeJje-
ga. [IpeBpallieHne OKHCIAOB W HX B3aHMOIEHCTBHE ¢ HAXOAAUUMUCT B Tec-
HOM KOHTaKTe C HHMM YIJIEPOAMCTHIMU COCIHHEHHSAMH IIPHBOIMT K pas3Bu-
THIO NOP, OTCYTCTBYIOIUX B Topde ©Oe3 n06aBOK H PACHOJONKEHHBIX MO
MOBEPXHOCTH LOHTAKTA Kene3uas pyld — topdomacca. HauGomee unren-
CHBHBLIM 10.17K110 ©bTb MOpoo6GpasoBatie 1a 3TOH NOBEPXHOCTH TPH TeMirle-

Tadanwa I
Texuuueckuil aHaaM3 HCCaedyeMbiX 0GpPA3LOB

Obpasert | agpacanenrC|  AS % ' Ve, o Ve, 6 W2,
Topd 20 8.2372 54,746 55,86 11,7236
800 12,7952 16,1028 52,8674 0
800 29,4336 8,1697 10,5325 0
1200 22,9012 0,901 1,1686 0
TIIM 20 45,0019 33,5215 70,415 7.9537
400 54,6764 97,8735 61,4988 0
400 78,5436 4,8651 99,676 0
1200 95,2476 04474 - 94141 0

Tadbanuwa 2
Wamenenne mopuctoctd THIM u Topda npu tepmoodpadoTke
i

Obpaszeu TIM Top(

Temneparypa
oOpaGorki, °C 20 400 800 1200 20 400 800 1200

Topuctocts, % 30,1 383 55 64 28 39,6 48,6 52,45

patypax 700—800°C npu nepexoie 3akucH kejdesa B GopMy BOCCTaHOBJCH-
noro esaesa. [lo modydenusiv JlaHHbiM B HHTepBade TteMmnepatyp 800—
1200°C nopuctocTh MartepuaJa, uMeollero J100aBKy pylbl, Bo3pacraer
MOUTH BTPOE MO CpaBileHuio ¢ Topdow Oes 1ob6asku. ‘AbcosioTHoe 3naueHue
MOPHCTOCTH, ToCTHTaevMce B pesyabrate Tepwoobpaborku TIIM, na 12%
BbIIE, yeM y Topda.

Peurrenorpaduueckoe uccaeroBaHie marepuatos (puc. 1) no3soauno
MPOCACAUTL 3a pa3BUTHEM MpPOLECCOB TNpeBpalleHns OKUCJIOB XKeaesa 3
popvosrax TIIM u nokasa’1o sanpuue 3aMeTHOTO KOJHYECTBA BOCCTaHOB-
JAEHHOTO XeJde3a B MaTepuase nocie nporpesa a0 800°C, a opu teMmepaty-
pe 1200°C nonublit mepexo’ xKede3a B Merajdiudeckoe cocrosHue! Ecan
riocae nporpesa 10 temmepaTypnl 800°C 1as topda ez 106aBox yiasoch
VCTAHOBUTL MosBIeHHe noJjochl 002 u 3aMepuTh MEKIJIOCKOCTHOE PaccTo-

¢}
snue, pasuoe 3,35 A, To B caydae TIIM Gonplias KoHUEHTpaLHs MHHE-
paJbHbIX KOMIOHEHTOB 1€ no3soJugaa onpeldeJUTs HAJHUNE HHTEP‘(I)E‘pEH'
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HHOHHOFO MakEHMyMa, COOTBETCTBYIOLLEro TpaduTONOLOGHOR CcTpyKiype.

Havenenue B cTPykType TOppOpPYIHOTO MaTepHasla NpoTeKaeT Hempe-
PHIBHO, W 'Da3pO3HEHHbIe ONpe/eNeHust He MOTYT 1aTh MOJHOH MX XapaKTepH-
CTHKH, M03TOMY NPEeLCTaB/SJI0 HHTePeC NPOCIeIUTb 32 H3MEHEHHeM CTPyK-
TYPbI Ha IPOTAXKEHUH Bcero Harpesa A0 1200°C.

B kauectBe nmokasaTte/s, 10 KOTOPOMY CYIH/IH O X0Jde H3MeHeHHH B
CTPYKTYpq YIVIEPOAHOTO BelllecTBa, Obl1a B3fATa ycaika MaTephHaga IMpH
narpese (puc. 2). ¥Ycajgka orpaxaer H3MeHeHue cpeJHero pajuyca Hop H
JA2€T BO3MOXHOCTb NPOC/AEAUTh 32 PABHOMEPHOCTBIO H3MeHeHHH B MCC/aeLy-
eMom MaTtepuane. Jas uccaenosanus 6blan B3aTel TIIM u topd B BO3MYyLI-
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Puc. 1. Pentrenorpammol. 1 - topd, oGpabo-

tauundl o 400°C, 2 — 800°C, 3 - 1200°C,
4 — 1600°C, 5 -— rpadmur

Ho-cyxom cocroanti. O6pasusl narpesatn 8 nedirpasibhofi armochepe. 06
H3MEHeHHH pa3MepoB CYAMJAN MO NoKa3areasM MeXaHuyeCKoro HMHIHKATO-
pa, cCoeHHEHHOTO ¢ 00pa3UCM TOCPEACTBOM 1ITOKAE.

H3 puc. 2 BuaHo, uTo B Haya/e ONbITA yCA1Ka NPUMEPHO OJHHAKOBA Y
cGoux oOpasuos, nocae JOCTHXeHHA TemnepaTypul 260°C ckopocTbh ycaiaku
v topda Bbuue, yem y TIIM, Bepositho, 310 MOXKHO 0OBACHHTD HaJHYHEM B
Topde ¢ gobaBKaMu OGO/BIIOTO KoJAHYeCTBA BKJIIQUEHHH, He MEHSIOUIHX
o0bemMa, 4To 3aJepKUBaeT MpoTeKaHHe yCa KH B CMeCH.

Ha rpaduke 2 ycaaxkn topdopyiHoro mMatepuana B HHTepBaJe TeMIle-
patyp 700—850°C naOuroraercs 3aleprKKa; H3MeHeHHsi pasMepa obpasua.
HssectHo [5], uto B 3TOM MHTepBasle HaGA01aeTCS H3MEHEHHE CTPYKTYpHI
KaK OKHCJO0B ¥e/e3a, TAK W BOCCTAHOBJEHHOrO JXeae3a, CONpoBOKIAlollee-
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csl H3veHenuneM oObema. ITlpu 3THX TeMneparypax, no-BHIUMOMY, NPOTEKAET
Hanbogee UHTEHCUBHBLI Npouecc BOCCTAHOBJICIHA ¢ 00pa3oBaHHeM JKeJe3a.
ViIMeHHO Ha 3TOT TeMIepaTyPHbIH MHTepBAaJ MPHXOIUTCHA MO0 NaHHBIM aHAdH-
3a OTXOASLHX ra30B MaKCUMyM BblIeJeHHs YIJEKHCAOTHI.

Takum 06pa3oM, NPUCYTCTBHEe B Topde KeJe3HOH py/abl NPHBOAHT K HM-
TeHCHHUKALKH POLecca TEPMHYECKOTO Pa3joKeHns ero OpraHHyecKoH mMac-
cpl, OIHOBpEMEHHO 3a CYeT TeCHON'0 KOHTAaKTa OKUC/JIOB XKefde3a ¢ OpraHu-
qeckoil Maccoil Topdha HHTEHCHBHO NPOXOAAT BOCCTAHOBHTEBHBIE M1pO-
l1eccol.
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Terrepamypa, C.

Puc. 2. dunaMmuka ycaaxy npu uarpesanwu 1 — TIEM, 2 — vopd
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