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HEKOTOPBIE OCOBEHHOCTH TEPMHYECKOI'O PA3JIOXKEHHA
TOP®A

B. H. JIO3BUH, C. H. CMOJIbAHHHOB

(TTpeactaBieHa HAYuHO-METOAHYECKHM CEMHHAPOM XHMHKO-TEXHOJOMHYECKOTO dbaxyabrera)

OpHuM H3 Han6GoJice XapakKTepHBIX IT0Kasarejell mpoiecca TepMHYe-
CKOTO PaadJjioXKeHHs TOIJIMB ABJSAETCS AHHAMHKA H3MeHEHHS BellleCTBa IOX
flefrcTereM TeMmeparypel. OObYHO B TAKHX HCCELOBAHHAX NMpOUeECC Xapak-
TEPH3YIOT MO CKOPOCTH BBEINEJEHHA rasa HIH H3MEHEHHs Beca BellecTsa Iy-
TeM HeNpepLHiBHOTO B3BelinBaHHs o6pasua. Ho npu 3TOM TpyRHO Tpejcra-
BHUTb IOJIHY0 KAPTHHY TEPMHUYECKOTO PAa3JOKEHHS TOMJIHBA, TaK Kak MBI
HHUero He 3HaeM o TelNo(GU3NYECKHX H3MeHeHHAX [1], mpomcxoAsmux
B BellecTBe IPH HarpeBaHHH. ;

C apyrofi CTOpOHH, NPH TepMOTPa(QHUECKOM HCCAENOBAHHH NPOIECCOB
TePpMUYECKOTO PaBJoKeHHs TBepPABIX TOPIOUHX HCKOMAaeMHX MOSIBJASETCS BO3-
MOKHOCTb HCCJI€IOBAHHS TEMNJOT peakuufi, NPOHUCXOARILHX TNpPH NHPOAU3E
TomyuBa [2-——5], HO 3aTPYIHUTENBHO ONPENRIHTb TEePMOIPABHUMETPHUECKYIO
XapaKTePUCTHKY MPH HCCJHeN0BaHHY TBepAbiX Tomaums. [logo6Horo poxa 3a-
TPYZHEHHS ObLIH MpeoJoJeHbl C pa3paboTKOM HOBOrO METOAA AaHa mu3a
TBEPABIX BEIECTB — JepHBaTOrpaduu.

Hamn mporomuance gepuBaTorpaduueckHe HocaeloBaHusA TopdoB Ba-
CIOaHCKOT0 MECTOPOXKIEHUS C LeJbl0 H3Y4YHTb BJHAHHE OOTAHHUECKOTO H
rPYIMIOBOIO COCTaBa Ha XapaKTep TePMHYECKOTO pasJsoxKeHHA TOpQoOB.

Hccaenopanusi npoBoJAuauch Ha JepuBatorpade cucrembl @. Ilayiauk,
. Tlayank, JI. Dpreit. B xayecrse 3TanoHa Opanu TNpPOKaJeHHYIO TIpH
1200°C oxmuch amIOMHHHS, CKOPOCTH Harpesa 5°MHH., UyBCTBHUTENbHOCTD:
ATA —1/5, ATT — Y5, TT' — 500 mr, T — 900°C. HocrenoBaHus mpoBoau-
Juch B atMocdepe a30Ta, OUHILEHHOTO OT KHCIOPOAA.

© g u3yueHHd BJAHSHUS 60TaHHUECKOO COCTaBa TOopdha Ha xapakrep
TepMHUUECKOTO ‘pPas3JiokKeHust uMeolnuecs o0pasusl Topda OBHIIM HAMHU Kiaac-
CRPUUHPOBAHLI HA 4 OCHOBHBIX THIIA: OCOKOBEIE, charHym GanaTHKyM, car-
HYyM (QyCKyM B carHyMm MareasHEKYM.

Tepmuueckoe pasnoxenne Top(PoB TpPH HarpeBaHHM XapaKTepH3yeTcs
HajanpyneM Ha kpuBo# JTT Tpex MaKCHMYMOB CKOPOCTeH BLIAEJNEHHS JIETY-
yux B MHTepBanaax temneparyp 100—180° 200—300°C, 310—400°C. Curox-
B xapakTep xpuBoil JTI o6bsicHsieTCSl CTYNEHYATBIM HHPOJU3OM Opra-
HHYeCKOH Macchl Topda.

CpaBHeHHe IKCTPeMAaJbHBIX 3HAUEHHH TeMIepaTyp TepMHUYECKOTO pas-
Joxenuss Ha kpusbix JTA noxkasbiBaer, 4TO HAHGOJBIUYIO TePMHUULCKYIO
VCTOHUKBOCTb HMEIOT HH3MHHBIE TOp(a, HAUMEHbINYIo — BepXoBble. [Ipu aTOM
BUJHA CBA3b MeXJy GOTAHHUECKHM COCTABOM H XapaKTepPOM TepMUUYECKOTro
Pa3oKeHus:
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a) aas TopoB THNA charHyM MAreJJIsIHHKYM H OCOKOBHIX C yBeJHYe-
HHEM KOJIHYECTBA OCHOBHOTO 'KOMIIOHEHTA TEPMOCTOMKOCTb YMEHBINAETCH;

6) aas topdos THnA charHym GaaTHKYM H cpargyM (YCKyM ¢ YBesH-
UeHHEM CORepKAaHHSI OCHOBHOIO KOMIIOHEHTA YBEJHUHBAETCS TEePMOCTOH-
KOCTb H BBIXOJ KOKCa;

B) TePMOCTOHKOCT: Topda THHa cdarayMm (ycKyM Bbllle, ueM charTHyM
MareJJITHHKYM M charHym OanTHKyM, ¢ yBesJnyeHHeM B Topde carHym
(PyCKYM TEePMOCTOHKOCTb TOpda VBEJHUMBAECTCH.

PaccMOTpHM BJAHSIHHE TPYNNOBOro cocraBa Topda (OGHTyMOB, ryMmHO-
BbIX KHCJOT, BOJXHOPACTBOPHMBIX H JIETKOTHIPOJH3YEMbIX, HerHxpojn3ye-
mbx) Ha xoj kpusbix JTA. IlepeuncieHHble Bbillle KOMIIOHEHTH H3BJIeKa-
JHCh MO MeTOJHKe IPYIIoBOro coctasa Topdos M pacrenuii. Xapakrep Tep-
MHYECKOr0 pasJioiKeHHs H3Jyuascd NyTeM AepHBATOrpaduueckKHX HCC/enoBa”
HHH KaK OT/eJbHBIX KOMIMNOHEHTOB IPYNIOBOIO COCTaBa, TaK H CHATHeM Je-
PHBATOTPAMM OCTATKA NOCJE BBIACJACHHA TOH MJH HHOH TPYNIbl BELIECTB.

t
“

. Puc. 1. TepMorpaMmbl KOMIIOHEHTOB IPYNIIOBOro cocrana topda:
a — 1opd ucxoaHbd, npoba 6B, 6 —Topd OGe3a TyMHBOBHIX Kli-
c10T, 8 — Topd Ge3s GHTYMOB H TYMHHOBHIX KHCJAOT, 2 — OHTY-
MB n3 Topdpa 6B, 0 — TyMHHOBHIE KHCJAOTH H3 GUTYMHOTO TCD-
(a, € — r'yYMHHOBBIe KHCJOTL H3 3HAGHTYMHOTrO Topda.
Llndpel vy KpUBBIX — TeMUepPaTyphl TEII0BHX 3(hPeKToB Ha KpH-
Boix JTA

[TocnenoBatTenbHOe H3BJEYEHHE  KOMIIOHEHTOB TPYIIIOBOro COCTaBa
¥ JepHBaToTpadHUecKHe HCCICAOBAHHA NpoBoAHIHCH Aas Topda 6B. Ilo-
JyueHHble 3KCIepHMeHTaJbHble NaHHble (pHc. 1) 6yAeM Hanarath B HOPSA-
Ke H3BJeYCHHS KOMIIOHEHTOB TPYIINIOBOI0 COCTaBa.
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Tepmuueckoe pasjoxkeHHe OHTYMOB HAuHHAETCd TNPH TeMnepaType
340°C, MakcHMyM TEPMHYECKOTO pA3J0XKeHHd HaGJIgaercs NPH TeMIepa-
Type 500°C (sHporepmuyeckuit spdext nHa kpusoit [ATA) (puc. 1, 2). Or-
pULAaTebHbIH TeNJ0BOH 3(D(eKT peakinii NHPoan3a OGUTYMOB, NO-BUAHMOMY,
o0yCaoBJANBaETCSH NMPOTEKAHHEM peakluil dekapOoxcuanpoBanus [7].

I'yMuHOBBEIE KHCJOTHI pasjlaralotesi B HHTepBaJe TeMnepatyp (puc. 1, 0, e)
300—400°C ¢ cyMMapHBIM TOJOKHTEJAbHBIM TeMJIOBBIM 3ddekTom. IToT
TOMOKUTEJNbHBIH TenIoBoH 2¢deKT, Ha Hall B3rAAA, MOXKHO OOBSICHHTL Ha-
JHYHEeM B TYMHHOBBIX KHCJOTaX CBSI3eH TreTepOIHK/IHUEeCKOro Xapakxrepa,
IpU paspbiBe KOTOPLIX IOA JAeHCTBHEM BBICOKOH TeMIIepaTypbl BHILEJISETCS
3HAUHUTEJBbHOE KOJHYECTBO TENa.

BoanopacTBOpuMble H JIETKOTHAPOJAH3YeMEIe COCAMHEeHHS TpeicTaBeHbl
B Topde yraeBoJOpPOAAMH, TJAaBHHIM 06pa3oM MOHO-, AH- U MOJHO3AMH.
TepMuueckoe pagyoxkKeHne ITHX COeIHHEHHH HAUMHAETCH [PU TEMIIEPAType
240—310°C, a moJoXKHTENbHBIH TenJaoBOoH 3P(PeKT B 3TOM HHTEpBaJe TeM-
neparyp (puc. l, 8) MOXKHO OOBACHHTL PEAKIHUAMH DPa3pblBa IeTEPOUHKJIOB
1 H30MepH3allMefi TeTePOLMKJIHUECKHX COCMAHHEHHH B JuHeilnbic |7], KOTO-
pble MPOTEKAI0T ¢ BbLACACHHEM 3HAUHTEIbHOTO KOJHYECTBA TelJa.

ITocaennnii KOMIIOHEHT TPYINOBOro cOCTaBa Topda — HETHAPOJH3Ye-
MBIl OCTATOK pasaaraercd npu Temnepartype 470—490°C ¢ nosokKHTeJIbHBIM
TeMJIOBLIM 3D PeKToM. DK30TepMUUECKHA 3PEKT TePMHUECKOTO Pas/iokKeHHs
HErMAPOJH3yEMOTO OCTATKA MOXKHO OODLICHHTH HaJWUYHEM KHCJIOPOJTHBIX
cpfAsel B MaKpPOMOJEKYyJax OCTaTKa, KOTOpble IIPH JCrHApaTalHH 3a CYeT
THAPOKCHJIOB 0GpPasyioT CBA3H € 3AMBIKAHHEM YTJCBOJAOPOAA B TETEPOLHK.I.
JanpHelilee TepMHUGCKOE pas/okKeHHe TeTOPONHKIHUECKHX COeNHHeHHIH
(u30Mepu3auusi B JHHEeHHblE) NPOHCXONHT € IIOJNOKUTENbHBIM TRIJIOBBIM 3¢-
¢pektom (puc. 1, 8).

[Ipn cpaBHeHHH JAepHBATOTPAMM DACCMOTPEHHBIX HaMU KOMIOHEHTOR
rpyIimoBoro cocraBa Topha ¢ gepuBaTorpaMMaMH HCXOAHOTO Topda Habuio-
AA4eTCsl COOTBETCTBHe TelIoBHX addektos Ha kpusbix JTA nasi oTAe/bHBEIX
KOMTIOHEHTOB KaK B HCXOMTHOM Top(e, Tak W B BBLICJCHHEIX Tpymrnax Be-
mecrs. CJex0oBaTesibHO, TIPH TEPMHUYECKOM [Pa3JIOXKEHHH OPraHU4YecKoH mac-
cel Topdha Tensosble 3PQeKTE XapaKTepHbl KaK IJs OT/AEJbHBIX KOMIOHEH-
TOB, TaK H JJig HCXOMHOTO TOpda, COCTOSIIIEr0 H3 3THX KOMIOHEHTOB.

BeiBoabl

1. YcraHoBgeHa CBA3L MeXAy OOTAHHUECKUM COCTABOM H XapaKTepoM

TEPMHUECKOTO PA3JIOKEHHUS.

2. IloaTeepxaaeTcd CBS3b MeXKIY FPYINIOBHIM COCT@BOM H XapaKTEpOM
TEPMHYECKOrO Pas3JIoXKeHHs. DUTYyMbI pasaraloTcs B HHTepPBaJe TeMIepaTyp
340—500°C, rymunosbie kucaoTel — 300—400°C, BoxnopacTBOpHMbie H Jer-
koruapoansyempie —200—310°C, Hermmpoausyembiit ocratok —460—500°C.
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