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TpymwHHKOB

IKCIIEPHMEHTA/IBHBIE HCC/IEAOBAHHHA
TEPMHYECKOI'O VITIPOYHEHHA OKATBILIEH

H3 ME/TKOAHUCIIEPCHBIX ®OCPATHO-MAI'HHEBBIX
oTX0o40B

T'peacraperpr pe3y/IbTaTbl IKCIIePUMEHTa/TbHBIX HCC/IeOBaHHE TEPMHYECKOTO YIIPOYHEHHS
OKaThlllIeH H3 Me/IKOAMCIIEPCHBIX TEXHOTEHHBIX OTXO/OB, COASPMKAIIHX (hocchop H MarHwF,
TIPH ITO/TYYeHHUH TI/IaB/IeHbIX MarHHeBbIX ¢pocghatoB. B /1abopaTopHbIX YCIOBHSX YCTaHOB/Ie-
HbI ITOKa3aTe/I1 MOPHCTOCTH, PeKHUMbI CYIIIKH M TepMHYECKOF 0OpaboTkH. YcraHoB/ierHa 3a-
KOHOMEPHOCTb M3MEHEHHS TPOYHOCTH OKAThIIIIeH OT COACPKAHHSA OKCHAA MarHHs IpH Tep-
MHYECKOFt 06paboTke. HcribiTaHHs B YC/IOBHSX OIMBITHOIO TPOM3BOACTBA TTO3BO/IH/IH TTO/TY-
YHTH JaHHble, HeOOXOAUMbIE /IS TPOEKTHPOBAHHS TeXHO/IOTHYECKOro rpoliecca TepMHYe-
CKoro yrpouHeHHs okartbiiier. OKaTblllii COOTBETCTBYIOT IMPEAbSB/IIEeMbIM TpeOOBaHHSAM,
MpOLIeHT Kacca 6oee 5 MM coctaBur He MeHee 86,4%.

KmroueBbie c/i0Ba: OKathllH, CYILIKa, TepMHYecKas oOpabOTKa, Me/KOAHCIIepCHble TeXHO-
TeHHbIe OTXObl, OKCH/A MarHHs, I/IaB/IeHble MarHHeBble ¢hocghatbl, MoAe/TMpPOBaHHe, OKCHA
MartHs, IIaB/IeHble MarHHeBble GpocehaTtpl, IIaB/ICHHE, MOAY/Ib KHC/IOTHOCTH HIHXTBL.

P ea/nM3alLMsi CTpaTervy CoLMallb-
HO-5KOHOMMYECKOTO  PasBUTHSA
Poccun no 2020 roma, obecrieuenus
SKOHOMUYECKOM 6e30IMacHOCTH CTPaHBbI
CBfi3aHa C HeOOXOAMMOCTBIO CYIIeCTBEH-
HOTO TIOBbIIEeHHST 3PEKTHBHOCTH OTe-
YEeCTBEHHOrO  TIPOM3BOACTBA,  KOHKY-
PEHTHOCTIOCOBHOCTH  IMpoAyKLUMK. Ha
cTaauy A0CBIUM ChIPbS HEKOHAWLIMOH-
HOe ChIpbe OTIIPAB/ISETCH B XBOCTOXpa-
HW/IMIIA, KOTOpPhle 3aHWMAlOT 3Hauu-
Te/lbHbIe 3eMe/IbHble TI/IONIA/N, BbI3bIBast
TeXHOTeHHble 3arpsisHenys. OcHOBHas
rpo61eMa MpearpyaTHil 3aKII0UaeTCs B
VICTIO/Tb30BAHWMM MOPA/IbHO U (PH3HUECKU
yCTapeBlIero TeXHO/IOTMUeCKOro oBopy-
noBaHus. DPeKTUBHAA TIO/IUTHKA TeX-
HUUECKOTO PAasBUTHS W [1ePeBOOpYKe-
HUSI BO3MOXHA IYTeM peasin3allii CHU-
XeHUsl 3aTpaTr TPeArpUATHH, BKIOYasi
repepaboTKy TEeXHOrEHHBIX OTXO/IOB,
TOBBILIEHUS KOHKYPEHTHOCITIOCOBHOCTU
MPOAYKLIMU W YBE/THUeHHs TPOU3BOAN-
Te/IbHOCTU TpYZa MyTeM TMOBHILIeHHs pe-
3YNBTAaTHBHOCTH MPOM3BO/ICTRA.
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B pabote [1] 6wy paccMOTpeHsl
BOIIPOChl OKOMKOBAHHS Me/TKOAUCIIepC-
HBIX TeXHOTeHHBIX (occaTHO-MarHue-
BbIX OTXOZIOB (XBOCTOB MarHWTHOM ce-
rnapalyy W OTBa/IbHBIX XBOCTOB DaBU-
taumu  Koeaopckoro ['OKa, wenoun
dochopHUTOB, KOTopasi SBASETCS OTXO-
[IOM B Ipou3BoacTBe dpocdopa), KOTo-
pble MOXHO TepepabaThiBaTh TepMUye-
CKHMM METOZIOM B IVIaB/IeHble MarHreBble
docdathl. [TockonbKy oTXOabl OTHOCAT-
cs K I/IOXO KOMKYEMbIM MaTtepuasiaM, B
KaueCTBe CBS3YIOLIer0 B pesy/bTaTe
MPOBeCHHBIX HCC/IeI0BaHNI Obl/1  BbI-
OpaH pPacTBOP KHAKOTO HATPHEBOIO
ChIpbsA. DBIIM TMOMYYeHB! ChIpble OKaThl-
M KpyrnHocThio15-20 MM, orntuMars-
HOM Br1axkHOCTBIO 9-9,3%, MpoYHOCTHIO
16-19 n/0k. Tlockoneky B pearibHBIX
YC/IOBUAX  IIPOYHOCTb  OIlpeaesIsieTcs
PaspYLIAIOUINM YCU/IMEM CU/BI Ha OKa-
Thil (P H/OK), 3TOT napamerp Hanboree
BazkeH /17151 [IPAKTHKU.

CocraB  paccMaTpUBaeMbIX
npeacTasrieH B Taba. 1

HINXT



Tabmyua 1

XuMHYECKHH COCTaB HCCAeayeMoro coipba, %
(6e3 yuera coaepxaHua 6aaaeneHTa H MPOYHX)

Coipse | P;O5 | MgO CaO SiO, CO; | Al,O;3; | Fe;O3 | Na O | KO S F

Ne 1 8,93 (22,51 |23,43 |22,82 |8,66 |3,31 |4,34 (0,61 |1,60 |0,07 |0,73
Ne 2 14,95 13,52 |30,17 |20,60 |7,54 |2,60 |4,16 |0,44 |0,93 0,06 |0,77
Ne 3 11,90 |17,61 |27,83 |19,94 |8,56 (2,80 (4,85 0,34 (1,03 |0,07 0,23
Ne 4 3,64 (28,31 |18,24 |23,76 (10,08 |3,71 |5,06 |0,58 |1.94 0,08 |0,18

ViccnenoBanve TepMUUeCKON CTOM-
KOCTU OKaThllllel MPOM3BOAUIN Ha yCTa-
HOBKe, MPHHLIMITHa/IbHasA cXeMa KOTOPOH
n3obpaxkeHa Ha puc. 1. [lepea npoene-
HMEM OITbITOB BK/IIOYAIOT I1edb, OTKPbIBa-
10T BEHTW/Ib [TOZIau BO3/AYXa, PacXoa BO3-
ayxa peryavpyercs pPoTaMeTpoM U COo-
crasasietr 0,033 MS/MI/IH., UTO COOTBETICT-
BYeT CKOPOCTH (pH/IBTpaLK

1,6-1,8 MM/MuH U ModenvMpyer ABH-
JKeHre TerViOHOCHTe IS Yepes3 C/I0N OKa-
Thimer. OrnbIThl HAYMHA/MM TTPOU3BOANTD
TPy AOCTHKEHHH B Tleuy 3a/aHHBIX 3Ha-
YyeHMi1 TeMriepatyphl. s ornpenenenys
TePMOCTOMKOCTU CBIPBIX IPaHy/l MprMe-
HAMW MeToa TerzioBoro yaapa. [lo ato-
MY MeTOAY 5 ChIPhIX MPaHY/, YIOKEHHBIX
B KOP3MHKY M3 HUXPOMa, ObICTPO BBOAAT
B BepPTHKA/IbHYIO Teub COIMPOTUB/ICHMS,

Puc. 1. lMpunuaununansHas cxeMa YCTaHOBKH /1Sl OIpe-
Ae/leHHs TepMHYECKOH CTOHKOCTH OKaTtbIlleH: 1- meub
CYO[1- 25; 2 - poramerp PC- 10; 3 - peryastop naBneHys
CAB- 25; 4- dunstp BosaymHbet PB 25-02; 5 - kanneot-
GOMHKMK; 6 - TepMoraphbl; 7 - 670K YripaB/ieHus rneybio; 8 -

noteHuvomerp KCI'1- 4

MpeABapUTe/IbHO HarpeTyio 10 3aaaH-
HOM  Temrepatypbl. [lponomxkuresns-
HOCTb TPebbIBaHWA IpaHy/1 B Meur COo-
craBnger 20 wmuH. [locrne BolaepxKy
IPaHy/Ibl U3 T1eYr BbIHUMAIOTCSH, OX/IaK-
[AIOTCH U paccMaTpuBaioTcs roa 14- tm
KpPaTHBIM YBe/TMUEHUEM [/l YCTaHOB/e-
HUSI Ha/M4Msl TTOBEPXHOCTHBIX TPEMIHH.
Temriepatypa Mocres0BaTe/IbBHO T1OBbI-
waznack ¢ nHrepazoM 50 K o Tex nop,
[OKa He BO3HMWKa/IW SIB/ICHHS TPEIMHO-
0OpasoBaHUA M B3PBIBOOOPA3HOIO «IO-
KOBOTO» paspyiieHusi. [l1s Kaxkaoro vc-
TbITAHUST KICTIO/Ib30BA/IMCh CBEXKUE Tap-
THH ChIPBIX OKAThIILEH.

C yBenuueHrieM pasMmepa OKaThlIller
TePMOCTOMKOCTb UX CHHWKAETCS, Cleao-
BaTe/lbHO, U TeMIIepPaTypHO-BPEMEeHHOM
PeXUM CYIIKU OKaTbllllerM Pa3HOro pas-
Mepa Oyaer pasnuueH. Kc-
X0l U3 TOrO, UYTO IMO/IYYeH-
Hble MpU TPaHYIMPOBAHHHU
OKAaThIIIN UMEIOT B OCHOBHOM
pasmep 15- 20 wmM, ans
OIBITOB OBl B3SIThl OKAThI-
11 3TOTO /IMaMeTpa.

YcraHoBneHo, 4TO Tep-
MOCTOMKOCTb OKaThIlller 3a-
BUCHUT TaKXKe OT CKOPOCTH
TeIVIOHOCHTe/sl, OT TIOPHC-
ToctM [2]. 3HauuTenbHOe
BAMSIHWE Ha TEPMOCTOMKOCTh
OKaThllllel OKasblBaeT BBe-
[leHre CBSA3YIOMNX 100aBoK.

CKOpPOCTb CYILIKU OKaThl-
lmer orpenensgeTca CKOPO-
CTBIO CaMOTO Me/IVIeHHOTO
3BeHa Ipouecca. Maras
CKOPOCTb CVIIKK TPU TeMrle-
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patypax MeHee 373 K obbacHseTcs OT-
HOCHUTE/IbHO HH3KKM IaB/IeHHeM I1apoB
BOABI BHYTPH OKathiia. [Ipy Temrnepa-
Typax Bbine 373 K maBneHve mnapa
BHYTPY OKaThillla Bo3pacTaer. [Iporiop-
LIMOHA/IBHO YBE/IMUEHUIO AaB/IeHUs VC-
KOopsieTCsl U ABWXKEHUe BOabl B HaIlpas-
neHyuy, obpaTHOM AMPPY3UOHHOMY CO-
MIPOTHB/ICHHIO. /IMIMUTUPVIOIIMM 3BEHOM
rpolecca, B 3TOM c/yyae, SB/SETCS
anddy3uis rMapoB Boabl B aTMocdepy.

[IpoBeneHHBIMY OIMBITAMM  YCTAHOB-
[IeHO, UTO paspylleHWe OKaThIlleld C
KUAKUM CTEK/IOM IIpH TeMriepaType a0
523 K He Habmogaetcs. Beime 3stoii
TeMriepaTypbl YKasaHHLIE OKATBHINM He
HarpeBa/iv, Tak KaK MX MaKCHMa/lbHOE
yripouHeHue aoctyraercs npu 453- 473
K, npu 3Tol ke TeMmriepatype yaa/iasieTcs
BCA Brlara W JanbHeillee MOBHIIIeHYEe
TeMriepatypbl B TEXHOOTUYECKOM TPO-
Llecce OyayT MCMBITBIBATH YXKe CYyXue
OKATBIIIH.

OmHyM M3 BakHBIX TAPaMETPOB SIB-
NIeTCA TaKke IIOPHCTOCTh, O6beMHasi
o718 TIYCTOT, KOTopas BAUSET Ha BCe
CBOMCTBa OKaThIlIeN.

[lopuctocTs oOKaThlllelt B AaHHOM
paborte orpenensnv no dopmyrie (1):

0= Pucr. — Prax .100% (1)
Pucr

Wctunnyio nnotHocTs (P, ) ompe-

fensny Kak OTHOIIeHWe MacChl MaTe-
puasia K ero obbemy 6Ge3 mop. Maccy
MaTepuasia ©e3 Top orlpeaensny IUK-
HOMeTpHUecKUM criocoboM. Bo Bsge-
IIEHHBIM TMMKHOMETP BBICHITA/IM B3Be-
IIEHHYIO M3Me/IbYeHHYIO MPOOY OKaThIlla
Y 3a/1MBa/Id CIIUPT, 3AITOAHSIIOMMEI TTOPBI
yactuil. C yuetoM obbeMa CIUpTa U ero
TI/IOTHOCTH Ompeaensni ob6beM IpoOhI
MaTtepuasia 6e3 rnop.

Kaxymasca naoTHOCTb ( Oy )- OT-

HOllIleHHe MacChl Tesla KO BceMy oObeMy.
[ns ee onpeneneHus w3 obumel npobsl
BbIOHpA/IM OKATbIIM C OIpeaeneHHON
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Maccoii 1 avametpoM. Obpasell Ha He-
CKO/TbKO CEeKYH/T TIOrpyKa/iv B pacri/iaB-
fleHblit MapaduH, Macca KOTOPOro M3-
BectHa. O6pasell B MnapadUHOBOM Py-
fallke B3BelIMBa/IM, 3aMepsiun obbeM
OKaThlllla B MapadpUHOBOM pyballKke 10
006beMy BO/bI, BBHITECHEHHOM OOpa3LIoM.
3ateM, 3Hasg Maccy rapadMHa M ero
I/IOTHOCTb, OIpeeIsi/ii MacCy OKaThIla
1 ero obbeM 6e3 napadprHOBOM pyoballl-
ku. [IpoBeneHHble vccienoBaHUsA TOKa-
3a/1, YTO BCE OKATHIIIHU, TO/MYJeHHbIe U3
WCC/IeYeMbIX IUXT C TpPYMEHeHHeM B
KauyecTBe CBS3VIOIIMX KH/IKOTO CTeK/Ia
UM PocPOpHOM KHC/IOTH HUMEIOT T10-
puctocth B uHTepBane 33- 39 %, npu-
yeM C YBe/IMUEHHEM COAepXKaHUs B Chl-
pre dpparumy -0,074 mm ot 70 o 80 %
MopUcTOCTh Bo3pacTaet ¢ 33 a0 39 %.

[TonyyeHHble 3HaueHUs] TTOPHUCTOCTH
COOTBETCTBYIOT TIPUHSATBIM HOPMaM, Tak
Kak OObeMHasl 0/1s1 MYCTOT He AO0/MKHA
ObITh O4eHb HM3KoM (okormo 20 %), B
[POTHBHOM C/y4ae TMpy TePMHUYECKOH
06paboTKe OKaThilK pa3pyiatoTcs [2].
Mexny CTOMKOCTBIO TMpH OBICTPOM Har-
peBe U IOPHCTOCTBIO, TAaKUM OOPasoM,
CYyIIeCTBYeT TecHas B3auMoOCBs3b. C
YBe/IMYEHNeM TIOPUCTOCTH  OKaThIlIeH
BO3pacTaeT CTOMKOCTb HMX K OBICTPOMY
Harpey.

MexaHu3M YIIpOYHEHUs! OKaThlllel B
MpoLIecce CYLIKU M TepMHYeCcKol obpa-
BGOTKH MCCIe0BaH A0BO/BHO MOAPOGHO
Q7151 2Kene30pYaHbIX OKaThlliel, Hanbo-
nee ToHOe 0BO0OBIIeHHe 3TOro MpoLec-
ca npuBezaeHo B pabote [2].

[na docdaTHO-MarH1eBOro Chipbs
M3 OTXOZOB Menourh (PoCcOpUTOB U
XBOCTOB OOorallleHusi B AaHHOM paboTe
MPEeACTOSNO BHIABUTL CKAOHHOCTH OKa-
ThbIIIEeN K CYILIKe.

Ha puc. 2 mnokasaHa 3aBUCHMOCTb
VM3MEHEHHWs] B/IaXKHOCTU OKaThIllieHd OT
BpPEMeHU CYIIKU TPH MOCTOSHHOM TeM-
repatype 423 K. Ha rpadumkax otpe-
30k AB cooTBeTCTBYeT IOCTOSHHOM
ckopocTH cyiikd, Kpusasg BC cootet-
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NIOHOCUTe/Ns CHU3Y He 3d-
ekTrBHa) OHU [TepeyBIaK-
HAIOTCs, auddysusa MapoB
BOAbl M3 HUX YMEHbIIAeTCH.
Bce 3T0 MOxeT mpuBecTv K
«IIOKOBOMY»  PaspyIleHHIO
MY TIOBBIIIEHHBIX TeMIlepa-
Typax TepMHUecKor obpa-
OOTKM B Haua/lbHbI [1ePHOI.
Ecnn  okateil  comepXKuT
[OCTaTOYHOe  KO/TMYEeCTBO
KO/IZIOV/IHBIX YaCTULL, KOTO-
pble Mocae ero BbIChIXaHUs
3aTBepAeBalOT U 0Opa3yioT
MOCTHMKH  Mexay  Ooree
KPYIHBIMK 3epHaMU IIHXTHI,

| o

] ] ]
1 1 1 L
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Puc. 2. 3aBHCHMOCTb H3MEHEHHSI B/IaKHOCTH OKaThbl-
meH OT BpeMeHH CYIIKH npH Temneparype 423 K: 1 -
okaThlu adamerpoM 12-15 mm; 2 - okathiuM avamerpom 18-

20 MM

Casyioliiee - xuakoe ctekio (4,9 % B nepecuete Ha SiO»)

CTBYeT 3Taly CHUKEHHS CKOPOCTH CYILI-
Ki. OTa 3aBMCHMOCTb TO3BO/AET CAe-
naTh BBIBOZ, UTO CYIIKA OKAaThIICH ava-
MetpoM 18- 20 MM B HM30TEpPMHUECKHX
ycnoBusx Tpu Temriepatype 423 K (c
octatouHor BaaxHocteio 0,3 %) mpak-
THUECKU OCYIIECTB/ISETCS 3a 6 MUH.

Tak Kak AMMUTHPYIOIMM 3BEHOM
rpoliecca TePMHUUECKON 0BpaboTKU SIB-
nserca adpdy3ust TTapoB BOAbl M3 OKa-
Thillla B aTMocdepy, TO CYIIECTBEHHLIM B
IpoLiecce CYLIKK C/I0Si OKAThIIIeH SB/Is-
eTca orpe/e/ieHre 3aBUCHMOCTU H3Me-
HEeHWs B/IaXHOCTU OKaThllllel OT BpeMe-
HU CVIIKM TpU TeMIleparypax OKO/IO
370-470 K B Haua/ibHbINT MOMEHT CYIIKH
B HEM30TEePMMUECKHX YC/IOBUAX. DTH 3a-
BUCUMOCTM HeOOXOAMMO pPacCMOTPETh
BC/IeICTBME TOrO, YUTO HUKHHE C/IOU
OKaThllllel ellle He Mporpeavch (rpu
BepxHell Tozaye TeIVIOHOCHTesl, Tak
KaK ChIpble OKATBIMM YK/IAIBIBAIOTCA Ha
MeTa//IMYeCKWe TMa/ieThl, Togada Terl-

L L
240 270 T oe

TO ero IMpPOYHOCTh BO3pacTa-
er. YBenuueHve 4ucia Kom-
MOWAHBIX YaCTUIl CBSI3aHO C
yBe/IMYeHeM YMC/a KOHTaK-
TOB, UTO BefieT K POCTY CU
aaresuu.

BoicyiieHHble  OKaThbIlIH,
MoMyyeHHble MeTonoM 6es-
OOKHUIOBOTO  YITPOYHEHH,
npoyHocTeio Gornee 500 H/OK., noaa-
10TCA B GYHKep IVIaBU/ILHOIO arperarta,
M3 KOTOPOTO IO TeYKaM B BHUE CTO16a
HIMXTHl TIOCTYIalOT B 30HY pacll/laBa.
VccrnenoBatvie 3aBUCMMOCTH TTPOYHOCTH
OKaTbhllllel OT TeMIepaTypbl MPU MOCTY-
I/IGHWW B 30HY pacl/iaBa MO3BO/UT Pac-
CUMTaTh TEXHO/IOMMYECKHe TapaMeTphbl
rnoaayy muxTel. [losToMy B naHHOM pa-
0oTe Obl/IM TaKXKe PacCMOTPEeHbl U BbI-
AB/IeHbl 3aKOHOMEPHOCTH TTPOYHOCTHBIX
XapaKTePHCTHK OKaThilllell OT TeMriepa-
TYp TepPMUUECKOM 0OpabOoTKU.

B nanHott paGoTe ans onpeneneHus
3aBMCHMOCTH TIPOYHOCTY OKAaThIeHd OT
TeMIlepaTypbl HarpeBa OKAaThIIIK, BbICY-
IIeHHBIe TIpU TemriepaTtype okorno 470
K, muamerpom17-18 MM yrrnanbiBamu B
KBapLIeBYIO TPYOKY C BHYTPEHHUM auva-
MeTpoM 19 MM, MoMelleHHYIO B Meyb
(puc. 1). K cronby okatbilieit NpUKiIa-
AblBa/Ii HarpysKy, YBe/WurBas ee [0
Tex Iop, MOKa HMKHUI OKAThIII [TPU W3-

87



P
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NaOH, a 3ateMm u ¢ NaxCOs,
a TaKkXKe HaTpHeBO-Kallb-
LIMeBbIX METaCW/IMKAaTOB B
npucyrctBun CaCO3 . O6-
pasoBaHUe [IOC/IeAHUX, He-
COMHEHHO, GyaeT MpoTeKaTb
3HAuWTe/IbHO  MHTEHCUBHee,
[OSTOMY B WHTEpBa/le TeMIle-
patyp 870- 1120 K xprBas
CTAHOBUTCS MeHee KpYTOH,
TeMIl MMaZeHus IPOYHOCTU
3HAUMTE/IBHO 3aMe/ITSeTCH.
AHanu3 rccneaoBaHUid 1o
OIpe/eneHyio  TeMriepaTyp-
HbIX 30H POCPOPHLIX Teyert
[3] mokasblBaeT, UTO OKAaThbl-
M 6yayT MocTyrnaTh B 30HY
paciiaBa, HarpeBaschb [0
temniepatypbl 730 K u nmes
npourocts 520- 590 H/0K.,

n 573 ELE] ELE] LLEE]

Puc. 3. 3aKOHOMepHOCTb H3MEHEHHHA NMPOYHOCTH OKa-
ThIIIeH OT TeMIlepaTypbl TePMHYEeCKOH oO6paboTku: 1 -
mmxTa Ne 1, 4,9 % xunroro crekna B repecyere Ha SiOg; 2 -
mmxta Ne 2, 4,9 % xuakoro crekna B niepecuere Ha SiOg

MepseMOor TeMrlepaType He HauvHasl
paspyILIaTLCS.

Ha puc. 3 npuBeneHbl peayrisrarhl Uc-
CrlefloBaHus BAMSHUA TeMIlepaTypbl Tep-
MMUECKOM 0BpabOTKH Ha MPOYHOCTH OKa-
Thimed, myxta Ne 1 1 Ne 2, cBasyiomie
[aHbl B TlepecyeTe Ha CYXOM OCTaTOK.

MakcuMasibHBIe 3HaueHus TTPOYHOCTH
[OCTHraloTcsl mpu Temnepatypax 450-
490 K, 3a CuéT MHTeHCHBHOH MO/MMe-
pU3aLIMY Tefisl KPEeMHHEeBOM KHC/IOTH U
ero Koaryasiiyu.

[Ipu 6oree BBICOKOI TeMriepatype
[pOTeKaeT IIPOLIeCC pa3pylleHus ress
KPEMHEKUC/IOThl,  COTMPOBOKAAIOIIMICS
BblZIe/IeHeM TapoOB BObl, YTO IPHBO-
OWT K YMEHBIIEHWIO IMPOYHOCTU OKAThI-
mwert. Ho ¢ manbHeliyM poctoM Temrie-
paTypbl HauWMHaeTcs oOpasoBaHHe CU-
NMUKATOB HATpHsl B pe3ynbTaTe B3anMo-
aercTtBust avokcraa Kpemuus SiOo c
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1373 173 TK

: YUUTBIBas OINBIT MeTa/lTypru-
Yeckom [IPOMBIII/IEHHOCTH,
3TO YOOB/ETBOPAET YC/IOBUAM
Q7151 OKaThIler, HaxOAAUMXCS
B Ie4r U MOCTYIAOUIMX B 30-
HY pacriviaBa [4].
YcTaHOBNEHHas 3aKOHO-
MEpHOCTb W3MeHeHUsA IIPOUYHOCTH OKa-
TBIIIEX OT TeMmIlepaTtypbl TepMHUUYeCKOn
06pPabOTKU OMUChIBACTC MaTeMaTrhue-
CKUM YpaBHe-HueM (2):
2

3= (650 +k7) ~10(x—473), (2

rae: y- MPOYHOCTh OKaThlller, H/OK; k-
conepxanre MgO B mxTe; X — TeMrie-
parypa, K, pu stom 473 <x <773.
OrnpeneneHye MPOYHOCTH CYXUX U
YIIPOUYHEHHBIX OKaThIeN [POU3BOAU-
nu Ha nipecce TICY, npu oaHoocHoM
CKa-TUM HUX MeXAY ABYMS Mapari/ieb-
HBIMU T/IaCTUHAMM, [IPH [IOCTOSHHOMN
CKOPOC-TU  [BMKEHMS [I1aCTUH 3
MM/MuH., o [OCT 24765- 81. Oxka-
TBHIIIM, TO/Y-UeHHbIe C IpPUMeHeHHeM
CBA3YIOMUX U 6e306KHUTOBOTO YIPOY-
HEHHsl, KOTOpble UMeu MPOYHOCTh HOo-

nee 500 H/OK.,



Tabnmua 2
IlpoyHOoCTHBIEe XapaKTepHCTHKH OKaTbIlLIeH

INoka3artenu Muxta

1 2 3 4

%, -TIPOLIeHT

Kracca 6onee 5
MM TIOC7Ie MC-
IbITaHUN

87,20| 87,82 | 86,41 | 87,91

A, TIPOLIeHT

Krmacca MeHee | 822 | 814 | 839 | 8,16
0,5 MM mocne

WCIIBITaHUN

Mo/ABepra/li  UCTIBITAHUAM Ha MeXaHu-
YEeCKYI0 MPOYHOCTb M WCTHMpPaHUe II0
[OCT 15137- 78. TlpoGy okaTtsiiies
Maccort 15 Kr sarpyazi B CTaH-AapTHBIN
GapabaH W Bpallla/li CO CKOPOCThio 24-
26 06/MMH. B TeyeHHe 8 MUH., AUAMETP
3arpyxaeMbIX OKaThllllel cocTaBas 18-
22 mm. [okazarenv npouHocty y1 (%) u
HcTUpaeMocTH Y2 (%), paccumThiBalOTCS 110
ypaBHeHusM (3-4):

m, -100
n=— 3)
m
m, -100
Xy = @)
m

rze: m, mp, My - COOTBETCTBEHHO: Macca
npo6sl (15 Kr), Macca kmacca Goree 5
MM B Mpobe Moc/ie KCIBITaHUs, Macca
kraacca MeHee 0,5 MM B mpobGe mnocre
VICTIBITAHMS.

Pe3ybTaThl WCIIBITAHWIT Ha MeXaHu-
YeCKYIO MMPOYHOCTb W UCTHpaHre 1o Oa-
pabannornt npote ['OCT 15137- 78
cBesieHbl B Tabn. 2. Conepxanve PoOsg
1 MgO B mmxTax npuBezaeHsl B Tabma. 1.
PesyrbTaThl MCMBITAHMM YAOBACTBOPSIOT
TIpeabaBIseMbIM TPeOOBaHMUSM.

TakuMm o6pa3oM, MpU MCIIOH30Ba-
HUM B KauyeCTBe CBA3VIOLIErO KHAKOTO
CTeK/a HeoOxoarMa Cyillka U TepMu-
yeckas obpaboTtka npu 470 K, uto no-
3BO/IAET TOMYYMTh  OKAThINM  IIPOY-
Hocteio 750- 780 H/0K.

[anbHerinye HCCIeqoBaHys  Xapak-
TEePHCTHK OKaThIlIeH B MPOLIeCCe CYLIKU

MPOBOAM/IM Ha OIMBITHOM YCTAHOBKE,
VMUTHPYIOIIEH O6GXKHUIOBYIO KOHBeHep-
HYIO MallMHY (B arzioMepalLyiOHHOM Jallie
avameTrpoM 250 MM u Beicotort 750 mm)
Y B OIBITHOM Liexe pOoChOpPHOro 3aBoa
B . TombATTM Ha OOXKMUIOBOIM KOHBel-
epHOM YcTaHOBKe. KOoHILIbI TepMoriap yc-
TAHAB/IMBA/IMCh B LIEHTPE OKAaThlllIeH,
KOTOpble (pOPMHPOBAIHCH BPYUHYIO BO-
KpYyr TepMollapbl, WX AWaMeTp COCTaB-
asin 17- 20 mm.

[To mokasaHusM 3THX TepMorap Cy-
AWM O TeMIlepaType OKAThILIeH IO BhI-
cote cnosi. HeobxoaumocTh mpoBesne-
HUSL 3TUX MCC/IEAOBAHUM 3aK/II0YaeTCs
B TOM, UTO B Pea/lbHbIX YC/TOBHUAX CYII-
KM KarwiAspHbIM B1aroobMeH Mpouc-
XOAUT B HEH30TEePMMUECKHX YCAOBUSIX
MpY Ha/IMYMKM HEIOCTOSHHOTO Tpaau-
eHTa TeMIriepatyphl. [losTomMy s
docdaTHO-MarHMeBbIX OKaThIlIeH He-
06XOAMMO BBIABUTb TEXHO/IOTHYECKUE
rapaMeTphbl pexrMa TepMU4YecKor o0-
PaboTKK MpH TeMllepaType OKaThlllek
oxrorno 470 K.

B nmnpouecce cymKky POHUCXOANT
repepacripesesneHye Baark ro BhICOTE
Crosi OKaThIllel M HabmoaaeTcs rnepe-
UB/TaXKHEHHe  HMUXKe/leXKalluX  CI0eB
okaThiier. [lepeyBraxHeHre OKaThl-
ek MPUBOAWT K YBE/INYEHUIO BBIXOJa
MesIour Tocae CYIKU. PeaynbraThl wc-
Ce0BaHWM IMpollecca CYIIKU OKaThl-
ek MoKasaznu, 4YTO BBICOTA C/I0s 3a-
IpyxKaeMbIX OKaThllllell OrpaHUdYMBaeT-
ca 0B6pasoBaHMeM 30HBI UPEe3MEePHOro
repeyBiaxkHeHUs, BC/IeACTBUE 4Yero
repeyB/IaKHEeHHbIE OKAaTHIIU TepsoT
[MPOYHOCTb M BBIXOA Me/OYU MOXKeT
MpeBbilllaTh  AOMNYCTUMbIE  3HAYeHUS.
[locne npoBeneHHBIX MCIILITaHW Oblzla
BbIOpaHa BBICOTA C/I08 OKAaThIlIeH Ha
obxuroeoit ycraHoBke 340 mMm. Benen-
CTBME TOrO, UTO TeMIleparypa B C/I0fX
OKaThllllel He MOCTOsIHHA, YCTaHOB/ICHO,
YTO ONTUMa/IbHas CpeaHss MPOYHOCTh
730- 770 H/0K. nocTyraercs IpH Inoza-
ye TeIVIOHOCUTeNsl B C/OM OKaThllIeH
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ripu Temriepatype 530 K B Teuenre 920
c, TpU CKopocTu TertoHocutens 0,5
M/c, BbIXOA Menouu (MeHee 5 mM) rocne
cymKkY He mpeBbiman 5,26%. Cpeauss

BMIAaXKHOCTh OKAThIIIeH [10C/1e CYIIKU CO-
craBasger 0,9- 1,0 %. OTn BenuuuHbl
YIOB/IETBOPSIOT [IPEAbAB/ISEMbIM  Tpe-
GOBaHHAM K OKaTbILIAaM.
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BOREHOLE UNLOADING FOR DISINTEGRATION OF SUB-ROOFING STRATA OF

THICK COAL SEAMS

It is given the scientific substantiation of a borehole way unloading parameters for
disintegration of a coal massif of a sub-roofing layer at working off of thick flat coal layers with
release of sub-roofing thickness taking into account the laws of geomechanics.

Key words: coal massif, disintegration, tension, clearing face, undercutting layer, sub-roofing

thickness, unloading boreholes.
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