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PE3YJbTATHI CTEHJIOBBIX UCCJIEJOBAHUI
TEPMOMEXAHUYECKOM TEXHOJIOI' MU U30JISIIIUA
MHOI'VIOIAOIHINUX 'OPU30HTOB TAMITIOHA’KHBIMU

TEPMOIIVIACTUYHBIMU KOMIIO3UIINOHHBIMHN MATEPUAJIAMH

© D. Sudakova

RESULTS OF STANDING RESEARCH OF THERMOMECHANICAL
TECHNOLOGY OF INSULATION OF ABSORBING HORIZONS BY
TAMPONATIC THERMOPLASTIC COMPOSITE MATERIALS

Lesan palGoThl siBiseTCs pa3paboTKa U UCCIIEIOBAHUE TEXHOJIOIMHA M3TOTOBIEHUS U M30JSLUU
30H MOIIOIIEHUS IPOMBIBOYHON KHUJIKOCTU B OypOBOM CKBa)XKMHE TaMIIOHAXXHBIMU TEPMOIUIACTUY-
HBIMU KOMIIO3MLIMOHHBIMU MaTepUalaMu Ha OCHOBE OBITOBBIX OTXO/I0OB, Y KOTOPBIX B KaueCTBE BS-
XKYIIET0 MaTepHaja BRICTYIaeT BTOPUYHBINA NOJIMITHICHTepedTaIaT.

Metoanka uccienoBanuii. O6paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX poBoAuiack Ha [IDBM
C HCIOJIb30BAHUEM METOJIOB MAaTEMaTHYECKOW CTATUCTUKU. DKCIEPUMEHTAJIbHBIE HCCIEI0BAHUS
BBINOJIHEHB! C HCIOJIb30BAaHUEM IOJIOKEHUI OOIEell TeopUH HAydHOTO SKCIEPHUMEHTa M TEOpUHU
CIIy4alHBIX MIPOLIECCOB.

Pe3yabTaTsl HcciaenoBanuii. OnpeneneHsl peKUMHBIE MapaMeTpbl U 00JacTb NMPUMEHEHUS
TEXHOJIOTMU H30JIALMH MOTJIOMAOIIMX TOPU30HTOB TAMIIOHAKHBIMU TEPMOIIJIACTUYHBIMA KOMIIO-
3MLMOHHBIMU MaTepHajaMy Ha OCHOBE MOJIMATHIEHTepedTanara.

Hayunas HoBu3Ha. BriepBrle 000CHOBaHa U JI0Ka3aHa BO3MOXKHOCTh IPUMEHEHMSI B KaUeCTBE
TaMIIOH&KHOTO TEPMOIUIACTUYHOIO KOMIIO3ULIMOHHOTO MaTepuajga MHEPTHBIX TEPMOILIACTUYHBIX
OBITOBBIX OTXOJOB Ha OCHOBE BTOPUYHOIO MOJUATHIIEHTepe(dTansaTa U ero TepMOMEXaHUYECKOTO
IUTaBJICHUS B 30HE OCJIOXKHEHUs OypOoBOW CKBa)KMHBI. BriepBble yCTaHOBIJIEHBI 3aBUCUMOCTH BeEJIHU-
YUHBI PEKUMHBIX [TapaMETPOB MPOLECCa TEPMOMEXAHUYECKOTO IIJIaBICHUS TAMIIOHA)KHOTO TEPMO-
IUTACTUYHOTO KOMITO3UIIMOHHOTO MaTepHaja OT ero Termio(pu3nyeckux CBOMCTB U TEXHUYECKUX Xa-
PaKTEpHUCTUK, a TaKK€ €ro MPOHUKAIOLIEH CIIOCOOHOCTH OT PACKPBITHS TPEIIMH MOTJIOMIAIOIIEro
TOPU30HTA. Y CTAHOBJIEHA 3aBUCUMOCTb M3MEHEHUs TEMIIEPATYypPbl OT BEIMYUHBI PEKUMHBIX Iapa-
METPOB.

IIpakTHyeckas 3HauuMMoOCTb. Ha OCHOBaHMM NIPOBENCHHBIX HCCICNOBAHMM IIOKa3aHa BO3-
MOXHOCTb IIPUMEHEHHS B CKB@OXWHHBIX YCIOBHAX TAMIIOHA)KHOIO  TEPMOIUIACTUYHOTO
KOMKO3HMIIMOHHOTO MaTepuana Ha OCHOBE BTOPHYHOTrO MoyimdTUiIeHTepedTanara. PaspaboTansl u
M3TOTOBJIEHBI: C YUETOM KPUTEPHUEB MOJ00US HIKCIIEPUMEHTAIbHBINA CTE€H/I, TO3BOJISIIOIINUNA MOJIENIN-
pOBaTh MPOLECCHI, IPOTEKAOIINE B MOIJIOMIAIOIIEM T'OPU30HTE C PA3IUYHBIM PACKPBITUEM IIOCKUX
paZuaIbHBIX TPEIIMH; MakKeT JJabopaTOPHOIO0 TEPMOMEXAHUYECKOTO MHCTPYMEHTA, KOTOPBIA MO3-
BOJIWJI TIPH TEPMOMEXAHUYECKOM IUIaBJICHUH Ha 3a00€ CKBa)KMHBI CO3/1aTh MOIIHOCTH OT 1,7 110 5,8
KBT.

Kniouegvie cnosa: Oypenue ckeadcun, no2iowjaroujuii 20puU30HMm, U30NAYUA, MAMNOHANACHbIE
Mamepuaisl, MmepMOnIacCmuyHble Mamepuasl
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Berymuiienme. [poiiecc OypeHus CKBaXKMH CBSI3aH C T€OJIOTUYECKUMH OCJIOXKHE-
HusiMu. Hanbosee yacThIMU BUJIaMU OCJIOKHEHUM, HapYIIAIOIIUX TEXHOJIOTHUIO Oypo-
BBIX paboT, SBISIETCA MOTJIONIEHHE OYPOBBIX U TAMIIOHAKHBIX PACTBOPOB.

AKTYaJIbHOCTD HccJieq0BaHusA. Exxeroanbie 3aTpatbl Ha 00pb0Yy C OCIOXKHEHU-
MM COCTaBIISIIOT OT 8 % 110 16 % kanenmapHoro BpeMeHu Oypenust U oT 5% no 10%
¢unancoBbix cpencts [1]. Ilpu »TOoM, MarepualibHble pPacxXolbl HE MOJBEPraroTCs
CTPOrOMY Y4eTy. BBINIOJIHEHHBIN aHAIN3 MPUMEHEHUs TEXHOJIOTUH OOpBOBI C MOTJI0-
HICHUSIMH TTOKA3bIBAET, 4TO UX 3P PexTuBHOCTH B cpeaneM cocrapisieT 30 %. 3aTpa-
ThI BpeMEHH B 0011IeM OastaHce Ha OypeHue Bo3pacrtarot 1o 18-23 % [1,2].

D10 00YyCIOBIEHO TEM, YTO JUIsl TUKBUAALMH MOTJIOIIEHHS IPOMBIBOYHOM KUA-
KOCTU NMPUMEHSIIOTCS HETOCTATOYHO 3(D(PEKTUBHBIE TAMIIOHAYKHBIE MAaTEPHAIIbI, KOTO-
pBI€ TOTOBATCS Ha BOJHOM OCHOBE C BBEACHHBIM B €r0 COCTaB MHUHEPAJIOBSKYLIUX
VI CUHTETHYECKUX BEILECTB.

OCHOBHBIMU HEJIOCTATKAMH 3TUX MAaTEPHUAJIOB SIBISIETCA TO, YTO OHU 00JaNaroT
00JIBIION YYBCTBUTEIBHOCTBIO K pa3z0aBieHHI0 Bojoi. [Ipu TammoHupoBaHuu pac-
TBOPBI JIETKO IEPEMEILINBAOTCS C IPOMBIBOYHOM KUAKOCTBIO U IUIACTOBBIMU BOJAMU,
OCOOCHHO NpHU HAMYMM MEXKILIACTOBOro meperekanus. lIpoucxonut pa3yOoxuBa-
HUE, CEIMMEHTALMs TaMIIOHAXHBIX PAacTBOPOB, YTO BEJET K MOBBIIIECHUIO BPEMEHHU
CXBaThIBaHUS, PACTEKAHUIO HA 3HAYUTENbHBIE PACCTOSIHUS OT CKBAKHUHBI, U KAK CJE/I-
CTBUE BEAET K NEpepacxo/y TaMIIOHAXKHBIX CMeced, HEOOXOAMMOCTH MOBTOPEHUS
ornepauuii Mo TaMnoHUpoBaHuo. Ha npakTuke, npyu JUKBUAAMU TOTJIOIIEHUS MPO-
MBIBOYHOM KUAKOCTH PACXOJIYIOTCS TOHHBI, JE€CATKH TOHH LIeMeHTa [3].

NMeroT onpeneneHHblii HHTEPEC TaMIIOHAXKHbIE PACTBOPHI HA OCHOBE TEPMOILIa-
CTUYHBIX, HEPA3yO0KMBAEMBIX IJIACTOBBIMU BOJAMU MaTE€pUaJIOB C HU3KOM TeMmepa-
TypOH IIABJIEHUS, PACIUIaB KOTOPBIX MOJKET JIEFKO IIPOHHUKATh B KaHAJbI MOIJIOLIE-
HUS IPOMBIBOYHOM KUJKOCTH U TBEPJAETH TaM.

K Hacrosimemy BpeMEHU U3 TEPMOIUIACTUYHBIX MAaTEPUAIOB IPUMEHSUINCH CMe-
CU Ha OCHOBe OuTyma [4], cepbl [5] U CUHTETHYECKUX TEPMOILIACTOB (TOJIMATHUIICH,
nonunponuieH) [6]. OU3MKO-MEXAaHUYECKUE CBOMCTBA 3THUX BEIIECTB JIOCTATOYHO
XOPOLIO M3BECTHBI U MOJPOOHO OCBEIIEHBI B JINTEPATYPHBIX UCTOUHUKAX. M3 moo-
KUTEJbHBIX CBOIMCTB, UTO CIIOCOOCTBYET X MPUMEHEHUIO B KAYECTBE TAMIIOHAXHOTO
Marepuana, cieiyeT OTMETUTh TaKHhe, KaKk Hepa3yO0KMBAEMOCTh BOJIOM M HEPaCTBO-
pUMOCTB B HEW. VX IUIaBiaeHHE MPOUCXOIAUT MPU CPABHUTEIBHO HEBBICOKOM TEMIIE-
paType, U OHU HE TEPSIIOT CBOMX CBOMCTB MOCJE MOBTOPHBIX LIUKIJIOB IJIABJICHUS U 3a-
CTBIBaHUSl. DTU MaTepUalibl SIBISIOTCS JTOCTATOYHO AOJTOBEYHBIM THMAPOU30ISIUOH-
HBIM MaTEpHaJIOM, KOTOPbIE UMEIOT BHICOKYIO aHTUKOPPO3UHHYIO CTOMKOCTh B arpec-
CUBHBIX cpefax.

Ho npuMeHeHne 3THX MaTepHaioB OIPAaHUYEHO U MX HEJTOCTATKH PACCMOTPEHBI
B paboTax, ormyOJMKOBaHHBIX paHee [7].

Jlig KapAMHATBHOTO PEIICHUsT MPOOJIEeMbl W30JSIIIMKA MOTJOUIAIOIIMX TOPHU3OH-
TOB HEOOXOAMMO HCIOJB30BaTh MOCIEAHUE AOCTHKEHHUS (PyHIAMEHTAIbHBIX HAYK,
UITH HE TOJBKO MO MYTH WU3BECTHBIX, TPAJAMLMOHHBIX TEXHOJOTWWA, HO M HAaXOJUTh
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NPUHLIUNHAAIBHO HOBBIE pemieHus1. [[03ToMy HCKITIOUNTENBHO BaXKHOE 3HAUCHUE NMeE-
eT npobseMa pa3pabOTKU HETPATUIMUOHHBIX TEXHOJOTUNA W3OJISIUU MOTJIONIAIONTIX
TOPU30HTOB C UCMOJIb30BaHUEM OoJiee 3PHEKTUBHBIX TAMIIOHAKHBIX MaTEPUAIIOB.

B HaunoHalbHOM TOPHOM YHUBEPCHUTETE, Ha MPOTSIKEHHH pPsifa JET BEAyTCA
paboThl N0 pa3pabOTKE HETPAJAMIIMOHHBIX TEXHOJIOTHH JIMKBUJAIWU MOTJIOIMICHHUM
MIPOMBIBOYHOM JKUJIKOCTH. PaHee OBLIM BBITIOJIHEHBI PabOTHI pe3yJbTaThl KOTOPHIX
npuBeneHsl B [3]. Ha coBpeMeHHOM 3Tamne 3Th padOoThl MOJYUYWIIA alibHEHIIee pas-
BHUTHE, B PE3yIbTaTe KOTOPOTO pa3pabOTaHBI: KOHIICTIIINSA YUCICHHOTO MOJIEINPOBa-
Hus [8] 1 MOJIeh Mpolecca TAMIOHUPOBAHUS MOTJIOMIAIOIIEr0 TOPU30HTA TEPMOILIA-
CTUYHBIMHU MaTepuanamu [9]; KpuoreHHasi TEXHOJIOTHS U30JISALNY MOTJIONAIOIINX TO-
PU30HTOB C MPUMEHEHHEM TPAAULMOHHBIX TaMIOHAXXHBIX mMaTepuanos [10]; paspa-
O0oTaHa matemaTudeckas monenb [11] u mpou3BeAeHO YHMCIEHHOE MOJEIMpPOBAHUE
KPUOTE€HHOW TEXHOJIOTUU U30JISIIMU MOTJIONIAOIIETr0 TOpU30HTa [12].

Wnest paboThl, 3aKTI0YaETCS B MPUMEHEHUU WHEPTHBIX, TEPMOILIACTUYHBIX ObI-
TOBBIX OTXOJOB, HEPa3yOOKMBAEMBIMU TIJIACTOBHIMU BOJAMHU C HU3KOH Temrepary-
POl IUIaBJICHUS, PACIUIaB KOTOPBIX, IPOHHUKAS B KAHAJIBI MOTJIOMICHUS] IPOMBIBOYHOMN
KUJKOCTH, 3aTBEpJieBaeT TaMm, oOpa3ysh Mallo0OBEMHYIO, HAJIEKHYIO, HEMPOHHIlAe-
MYI0 U30JISIIIMOHHYIO 000JIOYKY BOKPYT CTBOJIA OypOBOM CKBaKUHBI.

Heabro padoThl siBIsieTCA NOBbILIEHUE 3()PEKTUBHOCTU M30JILIMOHHBIX padoT
3a CUET MPUMEHEHUS TEPMOIJIACTUYHBIX CMECEH Ha OCHOBE MOJUATUIIEHTEpedTaaTa.

N3n0:xeHue 0CHOBHOr0 MaTtepuaJia. B ocHOBY paOoTbl, KOTOpasi BBIOJIHSETCS
B HanpoHanbHOM rOpHOM YHUBEPCUTETE, MOCTABJICHA 3a/laya YCOBEPILICHCTBOBAHMS
croco6a TaMIMOHUPOBAHUSI IPOHUIIAEMBIX TOPU30HTOB OYPOBBIX CKBAKUH, B KOTOPOM
MIPUMEHEHUE MPUHIUNHAIHFHO HOBOTO TaMIIOHAKHOT'O TE€PMOIUIACTUYHOTO KOMIIO3H-
nmonHoro matepuana (TIIKM), ¢ MexaHWYeCKHMMH CBOMCTBAMHU TOPHOM MOPOJIBI,
o0ecreunBaeT MOBHIIICHUE HAZCKHOCTU U30JIAIMOHHBIX pa0doT, yIy4IlIeHUE YCIOBUN
TpyZJa U CYIIECTBEHHOE COKpalIEHUE MaTepUaIbHBIX 3aTpaT Ha TAMIIOHUPOBAHUE 30H
OCJIOKHEHHM.

TexHoJIIOrMYeCKHEe PEXUMBI MPOIECCa IUIABJICHUS TaMIOHAXKHOTO Marepualia
IIpA TaMIIOHMPOBAHUM MPOHULIAEMOM ropu3oHTa ¢ npumeHenueM TIIKM Ha ocHoBe
nomTuneHtepedtanara ([19T) Bo3mMokHO ompenenuth MeTogaMu (HU3HUUECKOTO
MOJICTTUPOBAHUS.

Memoouka ucciedosanuti. B 3TOH CBSI3U, 00beKmMoM CmeHO08bIX UCCIe008AHUL
SIBJISIETCS TIPOIIeCC (TEXHOJIOTHS) U30JISIMN TOTJIONIA0IEr0 TOPU30HTA ¢ MPUMEHE-
HueM TITIKM nHa ocHose T119T.

IIpeomem uccnedosanuti — TEXHOJIOTMUECKHE MapaMeTphbl MpoLecca MIaBIeHUsS
TIIKM nHa ocHoBe [I19T B Moziein moTyIoniaroniero ropu3oHTa.

Llenvio uccneoosanuii SIBISIETCS U3yUYEHHUE 3aKOHOMEPHOCTEN IMpoliecca M30JIs-
uu noromaromiero ropuszonta TIIKM na ocHoge I19T.
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HccnenoBanuss MPOBOJIUIIUCH  B:
CTEH/IOBOM 3ajie KadeApbl TEXHUKU pa3-
Beaku MIIM JIBH3 «HanuoHanbHBIN
TOPHBIM  YHUBEPCHUTET»; BO3AYLIHOU
cpelie; mpu TeMIepaTrype OKpY>Karolen
cpensl 25°C; Ha OypoBOM CTEHIE,
BKJTFOHaroeM OypoBoil ctaHok 3UD-
650M c mnaBHO peryaupyeMbIM IPHUBO-
JIOM, MOJIEJIb TOTJIOIIAI0IIEr0 TOPU30H-
Ta W W3MEPUTEIHHO-BHIYUCITUTEIIBHBIN
KOMIUIEKC. BHelmHuii Bua CTeHIa mpu-
BEJICH Ha puc. 1.

Mopenb Morionaero ropu3oH-
1 - U3MEPHUTEIILHO-BBIYUCIUTEIBHBIA KOM- Ta, BHEIIHUNA BUJ KOTOPOM MPUBEJEH Ha
IJIEKC; 2 - MOJIeNb TOTJIOIIAIONIEr0 ropu- puUc. |, U3roToBIEHA U3 JEpPEBA U MPEN-
30HTa C pacrlopkamMu; 3 - KOJIOHHa Oy- CTaBiisieT COOOW MOHOJIUTHBIM OJIOK ¢
pPUIBHBIX TPYyO; 4 - OocHOBaHWE OypOBOTO T'OPU3OHTAJIBHBI MU TPEUIMHAMMU.
CTaHKa

XapaKTeprucTrUKa MOJIEh MOTJIOMIAOIIET0 TOPU30HTA ITpUBEAcHa B Ta0. 1

OB E

Puc. 1. Bremmnui Bua crenma

Tabnuua 1
TexHnyeckre XapakKTePUCTUKN MOJICIIH TJIacTa

IToxazarens Beanunna
MoHOCTh TOPU30HTA, M 0,25
PackpsiTHE TpenuHbl, M 0,01-0,05
JInvHA TPEnTHBI, M 0,5
Marepuan niacra TEPEBO
CxBaXHHHAS KUIKOCTh OTCYTCTBYET
JnameTp CKBaKUHBI, M 0,059
['myOuHa CKBaOKUHBI, M 0,31

Jns onpenenenust temmeparypubsix nosie B TIIKM ocymectBisiiiock ¢ nomo-
mpto Tepmorniap tuna K, ycranosinennsix B tene TIIKM mociie ero u3rotoBsieHus.
PaccTostnue Mex 1y TepMonapamMu cocTaBisiiio S0 MM:

— peructpauus temreparypssix nosierd B TIIKM ocymiecTBisiiniocs namepurensb-
HO - BBIYHCITMTEIBHBIM KOMILIEKCOM, cocTosiiero u3 moayist WAD-AIK-BUS(USB)
npou3BojacTBa KommnaHuu "AxoH" (YkpawHa) TpenHa3HAYCHHBIX [JII WU3MEpPEHUs
AIEKTPUUYECKUX BEIUYMH, 00pabOTKM MH(OpMAIIMK U Mepeladyud €€ B IJIaBHBINA BbI-
YUCJIUTENb CETH (KOMIBIOTEP) MO JIMHUSAM MOCIIE0BATEIBHOTO ABYXIIPOBOIHOIO HH-
tepdeiica RS - 485 nnu USB.
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[Ipu mpoBeaeHUM HUCCIENOBAHUM B KadyecTBE 0a3bl TEPMOMEXAHMUYECKOTO WH-
CTPYMEHTA UCIOJIb30BAJIACH CepUTHAA aJiIMa3Hasg KOpoHKa auaMeTpom 59 mm — 01 A3-
59, uzrorosnennsie Kabapauno-bankapckum 3aBo10M aiMa3HOTO OypeHHUSI.

[Ipy npoBeneHUN CTEHAOBBIX HCCIEAOBAHUN TEPMOMEXAHUYECKOTO IJIaBICHUS
TIIKM 3amaBanuch CICAYIOUIME PEKUMHbBIC TApaMEeTpPHhI:

- OCceBasi Harpy3Ka Ha UHCTPYMEHT 3,5, 7xH;

- YaCTOTa BpaIlleHUsI OypOBOTO CHapsIa 300, 500, 700 munt;

B mpornecce onbiTHOrO TeEpMoMexannyeckoro rmasiienns TIIKM onpenensnuch
MOKa3aTeNd: BpeMs IUIABJICHUS; TEMIIEPATYPHOTO PEKUMA TUIABJICHHS; KauecTBa pac-
IJ1aBa; U3HOCA padoyero opraHa TEPMOMEXAHMYECKOIO WHCTPYMEHTA OT BEJIMYUHBI
PEXMMHBIX ITApaMETPOB TEPMOMEXaHUUIECKOTO TaBieHust TTIKM.

CrenioBbIe HCCIEIOBAHUS TPOBOAMINCH B ABa 3Tana. Ha nepsom smane otpa-
0aThIBAJIMCh ONTUMAJIbHBIE COYETAaHUE PEKUMHBIX MapaMeTPOB MPOIEcca MpaBIICHUS
TIIKM. Ml storo uzroraBnuBaiuck 6yoku TIIKM pasmepamu 170x170 MM u T071-
mHo oT 70 MM 10 80 mm (puc. 2). CoctraB TIIKM coctosn u3 II9T u rpaBus
KpynHocThio meHee 0,5 mm, ¢ koHueHrpamumewn: 1:1; 1:2; 1:3; 1:4. Dusuko-
MEXaHUYECKNE CBOMCTBA MPUBEACHHI B [ 13].

Kputepuem BpiOOpa ONTUMAaIBHBIX PEKUMHBIX MAPAMETPOB CIYKWIH JTOCTUKE-
Hue paboyeil TemnepaTypbl U BHEIIHUIN BUJ (MOHOJIUMTHOCTb) pacIljiaBa.

Hcxonss u3 pe3ylnbTaTOB HMCCIENOBAaHUM MPENCTABICHHBIX [14], onTHManbHOM
(paboueii) TeMIepaTypoil CYMTaEM AUANA30H IOJOKHUTEIbHBIX TeMmepatyp ot 260°C

10 300°C.

I[Ipy npoBeneHun HcCcIEIOBA-
HUH, MPOXOJKA 32 ONBIT ObLIA IPUHS-
ta paBHor 50 mm. [Ipu 3TOM: Kaxmo-
My 3HAUYEHUIO OCEBOM HArpy3Ke COOT-
BETCTBOBAJIO TPU 3HAYCHMS YACTOTHI
BpallleHUsI; B KaXJOM OIbITE (PUKCH-
poBasiock Bpemsi Oypenus 10 mm
TIIKM; B kaxaoMm omnbITe (PUKCUpO-
BaJIOCh CyMMapHOe OypeHHsI CKBaXKu-
HBbI, (PUKCHUpOBAJICS BHEIIHUNA BUJ
pacIiaBa, €ro MOHOJIMTHOCTh. B 0110-
K€ OypUIIOCHh YEThIPE CKBAYKUHBI.

Puc. 2. Buemnnii Bua 6;10xk08 TIIKM

Ha emopom smane, npu tepmomexannueckoM 1asnenun TIIKM B ycnoBusix
MO/IEJIA MOTJIONIAIOIIET0 TOPU30HTA, ONIPEAEIAIIACS:

- TeMrieparypa miasieHus paciuiaa TIIKM;

- MMPOHUKAIOIIAs CIOCOOHOCTh M pacTeKaHKE paciliaBa Mo KaHalaM MOTJIOIICHUS
MIPOMBIBOYHOM KUIKOCTH B 3aBUCUMOCTH OT PACKPBITUS TPEIIUH.
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C ydeToM pe3yapTaToOB MEPBOrO ATala MCCIEAOBAHUN, MU3TOTaBIUBAINCH LIH-
nuHapudeckre o6pasibl TIIKM. s cKBaKMHBI, U3TOTOBJIEHHONW B MaKeTe IOTJIO-
HIAIOIIEr0 ropru30oHTa quaMeTpoM 59 mM, nzrororieH TIIKM auamerpom 50 mm.

[Ipu mpoBeaeHUN CTEHAOBBIX UCCIEAOBAHUN MAKET MOIVIOMIAIONIIETO TOPU30HTA
pacroiarajicsi HeoCpeACTBEHHO MO/ BpalaTeaeM CTaHKa. TepMOMEXaHUYECKUI UH-
CTPYMEHT pacrojarajics Ha OypHJIbHOM KOJIOHHE, BEPXHSA 4acTb KOTOPOTO IMPHUCO-
eANHSIACH K BeayIIel OypoBoii Tpyde OypoBOTo CTaHKa.

[Ipoxonka 3a onsIT ObLIa paBHOM 5 cM. Ha kaxxnom pexxume OypeHus npoBOAU-
J0Ch OT 3 10 5 ombITOB. BO BpeMs TEPMOMEXaHWYECKOTO ILIABJICHUS W3MEHEHHUE
TeMreparypsl B muwmHapudeckux obpasznax TIIKM ¢uxctpoBanocs, 3anucsBagoch
Y BU3YaJIM3HPOBAJIOCh H3MEPUTENBHO-BBIYUCIUTEIbHBIM KOMIUIEKCOM.

PesyabTaThl HCcaenoBaHui. B pesynbrare 1epBoro sramna CTEHIOBBIX MCCIE-
JNOBaHUM OIpeneneHsbl, s pekoMeHayeMbix perentyp TIIKM [14], onTtuMmanbHbie
COYETaHHs PEXKHMMHBIX [APAMETPOB TEXHOJIOTMM TEPMOMEXAHUYECKOTO IIABICHUS
TIIKM, o6ecneunBaroiiue KOHTAKTHBINA HArpeB U IUIaBJICHUE TaMIIOHAKHOTO Mate-
puana ¢ MUHMUMAJIBHBIMU 3aTPaTaMH BPEMEHH, a TAK K€ BBICOKHE TEPMOMEXaHUYe-
CKHE CKOPOCTH M KOCBEHHO BPEMEHHBIE 3aTPaThl HA JIMKBUIALMIO ITOIVIOLIEHUH MIPO-
MBIBOYHOM XKUAKOCTU. Pe3ynbTaThl nccienoBaHuil IpUBEAEHBI Ha puc. 3-4.

N3 pe3ynbTaToOB MCCIEIOBAHNUM CIETYET, YTO:

- TEPMOMEXaHUYECKasi CKOPOCTh OypeHus (IJIaBiI€HUS) HE 3aBUCUMO OT COOT-
HOUIIEHUS BSDKYILETO K HAMNOJHUTEINO, a Takxke peuentypsl TIIKM k pexuMHbIM ma-
pamMeTpam UMEET OJIMH MOPAIOK BEJIMYUH:

- npu cootHoumieHuu 19T k rpaButo 1:1, TepmomexaHnnueckas CKOpocTb Oype-
Husl (TU1aBJIeHUs ) u3MeHsieTcs B ipeaenax ot 0,4 m/4 1o 0,9 m/y;

- nipu cootHomieHuu [19T k rpaBuro 1:2, TepMomexaHndeckasi CKOpocTh Oype-
Hu (TU1aBIeHus ) u3MeHsercs B npenenax ot 0,4 m/g mo 0,7 m/u4;

- nipu cootHomieHuu 19T k rpaBuro 1:3, TepMomexaHuueckasi CKOpocTh Oype-
Hu (TUTaBJIeHUS ) U3MeHseTcs B npeenax ot 0,8 m/4 no 1,7 m/u4;

- nipu cootHomieHuu 19T k rpaButo 1:4, TepmomexaHnnueckas CKOPOCTb Oype-
HuU (TUTaBJIeHHs ) u3MeHseTcs B npeaenax ot 0,3 m/4 no 0,7 m/4,

YBEJIMYMBAIOLIUICS TIPU MOBBIIIEHUN oceBOM Harpy3ku 10 700 naH u yacToTsl
Bpaienus 10 700 06/muH (puc. 3);

- TepMOMEXaHUYecKass CKOpOCTb OypeHwus (TUIaBJI€HMs), B 3aBUCUMOCTH OT CO-
OTHOUIEHUS BSKYILEro K HANOJHUTENIO, P OJMHAKOBOM I'PaHYJIOMETPUUYECKOM CO-
CTaBe, UMeeT IKCTpeMyM Iipu cooTHomeHuu 19T k rpasBuro paBHbIM 1:3, U nmeer
CTENEHHYIO KBaIpaTUYHYIO 3aBUCUMOCTb (puC. 4);

- Bpems HarpeBa TIIKM no temnepaTypsbl €ro IiaBiI€HUs 3aBUCHT OT PELENTY-
pel TIIKM. DT0 00BsicHsieTcst abpa3uBHbIMEU cBoiicTBamMu TIIKM u ypoBHeM 3a060ii-
HOM MOIIHOCTH, KOTOpPAasl YBEJIMYMBAETCS C MOBBIIMICHHEM COJEP>KAHMSI T'paBHs B
KOMIIO3HUTe. YBenuuenue 4acTorsl Bpamenus ot 300 mun? 1o 700 mun? B 3aBucn-
MOCTH OT OCEBOW HArpy3Kd MPUBOJIUT K YBEIMUCHHUIO YPOBHS 3a00iTHON MOIIIHOCTHU B
3,2 pa3a M POCTYy TEPMOMEXAHUYECKOM CKOpOCTM IuiaBieHus B 3,7-4,7 pas.
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HawuBepiciias 3a0oifHasi MOIIMHOCTh HAOIIOJAETCS MPU COYETAaHWU OCEBOM HArpy3ku
700 maH u gactots! Bpamenus 700 mua’. Tak jxe NPOUCXOAUT yBEIHMYEHUE TEPMO-
MEXaHU4YeCKOW cKopocTu OypeHus (ruraBiaeHus) B 2 paza, ¢ 0,9 M/4 mpu cooTHoIIIe-
HHUHU KOMITOHEHTOB 1:1 10 1,7 m/4.
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2 — TTIKM, kounentpanus 1:2, P =500 naH; 2' — TIIKM, kounnenTpanus 1:2, P =700 naH;
3 — TTIKM, konuentpanus 1:3, P =500 naH; 3' — TIIKM, konuentpanus 1:3, P =700 naH;
4 — TIIKM, xonnentpamus 1:1, P =500 gaH; 4' — TIIKM, konnentpanus 1:1, P = 700 naH;

Puc. 3. 3aBucUMOCTb TEPMOMEXAHUYECKON CKOPOCTU OypeHuu (TUTaBJIeHHs ) OT Ya-
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JlanbHeiliee yBenuyeHue coAepKaHus rpaBus MPUBENIO K CHIKEHUIO TepMOMe-
XaHUYECKOM CKOpOoCcTH OypeHus (TIIaBJICHUs ).

Hemano BaxHbBIM (pakTOpOM BBIOOpAa TEXHOJOTHYECKUX PEKUMOB SIBIISECTCS
BHEIIIHUN BUJ pacijiaBa, €ro MOHOJMTHOCTh. Ha puc. 5 npuBeneH npumep pacrijiaBa
nosryueHHoro u3 TIIKM ¢ cooTHomenuneM 1:1 npu yacTore BpallleHUs] MHCTPYMEHTA

N3-3a HU3KOM 4YacTOThl BpAILLCHHS
npoucxoann MectHbeld HarpeB TIIKM
M0JI TOPLOM HMHCTPYMEHTA. 32 CUET HU3-
KOW KOHTakTHOM Ttemmeparypsl TIIKM
HE MporpeBajics B IIyOb M pacIulaB He-
0O0JIBIIMMYU TOPLUSAMH BbIAABIUBAJICS U3-
noJ1 paboyero opraHa UHCTPYMEHTOM.

C IOBBIIIEHHEM YaCTOTHI BpaIICHUS
no 500 mma® B CcoueTaHWM C OCEBOM
Harpy3koi paBHod 700 maH mozBosmio
[OJIy4aTb MOHOJIMTHBIM TaMIIOHAKHBIN

Puc. 5. BHemHui BU HE KAYECTBEHHOIO  gameHb, BHEIIHUN BUJL KOTOPOTO TIpHBE-
TaMIIOHAXKHOI'0 KaMHs JICH Ha puc. 6.

B npouecce mnasnenus TIIKM 3a00iHBIM TEpMOMEXaHUYECKUM HHCTPYMEH-
TOM, KOCBEHHO, IO LIBETY paciuiaBa (KaMHs) MOXHO CyJHTh O TeMIIepaType IiaBJe-
HudA. ['omy0oBaThIil OTTEHOK XapakTEepeH paciljlaBy WM KaMHIO TeMIEepaTypHbIN pe-
UM, KOTOPOT0 HE ObLT HApYIIEH, T.€. HE MPEBBICHII TemIepaTypy auctpykiuu [19T.
Hcxons u3 3Toro, MOKHO 3aKiat0uuTh, yTo At TIIKM manHbI TEMnepaTypHBIN pe-
KUM IIJIABJICHUS, a, CIEA0BATENIbHO, U COYETAHUE PEKUMHBIX ITapaMETPOB €CTh OIl-
TUMaJIbHBIM. [IOBBIIIEHME YACTOTHI BpALLEHUS C COXPAHEHUEM BEJIUYHMHBI OCEBOM
Harpy3Ku U3MEHEHHI CTPYKTYPHI U 1IBETA HE BBI3BAJIO.

C yyeTroM pe3yiabTaTOB HCCIENO-
BaHUsl (PU3UKO-MEXAaHUYECKHX CBOWCTB
TIIKM [14], a Takke pe3yJIbTaTOB BbI-
MOJIHEHUs pabdOT MEpPBOro 3Tama CTEH-
JIOBBIX UCCIIEAOBAHUM, MPEICTAaBIEHHBIX
Ha puc. 7-13 MOJy4EHHBIX NPHU TEPMO-
MEXaHU4YeCKOM OypeHuu (TJIaBJICHUN):

- TIIKMna ¢ COOTHOHIEHMEM KOMIIO-

e s ey Ny HeHToB 1:1. TemnepaTypHblii pexuM
Puc. 6. Bueninuii Buz pacriasa (Tamno- — HapylnieH He ObLI, TEPMOMEXaHUYECKAs
HaYKHOTO KaMHs1) MOJIy4EHHOTO TP 4acTO- CKOPOCTh OypEeHHs IPH MaKCHMaJbHBIX
Te Bpamenust 500 Mun"! i 0ceBoii Harpy3- PpexuMax (dacrore Bpamenns 700 mun!

ke paBHoit 700 naH, nns TIIKM ¢ coor- M oceBodl Harpyske pasHod 700 maH)
HOILIEHHEM KOMIIOHEHTOB 1:3 coctasiseT 0,9 m/u;
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- TTIKMna ¢ cooTHolIeHuEM KOMIIOHEHTOB 1:2. TemmepatypHblii peskum Hapy-
IIeH He ObLI, HO CPENHAS TepMOMEXaHUYeCcKas CKOPOCTh OypeHHus ycTymaeT oopas-
aM C COOTHOIIEHMEM KOMMOHEHTOB 1:1 B 1,3 pa3a mpu mMakcHUManbHBIX PEXKUMAaX.
CrnenoBaTenbHO, JaJIbHEHIIINE UCCIIEIOBAHMS TaHHOTO 00pasiia He 11eJ1eCO00pa3HbI;

- TTIIKMua ¢ cootHoleHreM KoMnoHeHToB 1: M3-3a miaBneHus matepuana: 00-
JAJAKOUIEro MPOYHOCTHBIMU CBOMCTBAMH B 1,6 pa3a HMKE aHAJIOTMYHOTO, HO C COOT-
HOIIIEHUEM KOMIIOHEHTOB 1:1; «oueHb aOpa3uBHOTO», HapPYIIECH TeMIepaTypHbIN
pexuM. IIponsomen neperpes TIIKM, 4To npuBUIIO K €ro JUCTPYKLIHUH C UCTIAPEHU-
€M TOKCHYHBIX JIETy4YMX KOMIIOHEHTOB. PacriaB (kameHb) MoHONHMTEH. HecmoTtps Ha
HAUBBICIIYIO TEPMOMEXAaHUYECKYIO CKOpPOCTh Oypenusi, B 1,9 pa3 Beime TIIKM c co-
oTHomeHueM kommnoHeHToB 1:1, TIIKM c¢ cooTHolleHHEM KOMHOOHEHTOB 1:3, B
JNaJIbHENIIMX UCCIIEI0BAHUSI HE y4aCTBOBAI;

- TTIKM c cooTHomEeHnEM KOMIIOHEHTOB 1:4. TemiiepaTypHblil pesKUM HapylIEH
He Obu1. TepMomexaHudeckasi CKOPOCTb OypeHHusi yCTymaeT oOpasliaM C COOTHOLIe-
HueM KommoHeHnToB 1:1 B 1,3 pasa mpu uactore Bpamenus 700 mua' u ocesoii
Harpy3ke paBHoi 700 naH. [To MHEHUIO aBTOPOB, M3-32 HE3HAUUTEIIBHOW: MEXaHUYE-
CKOM CKOpPOCTH; PAaCTUKAaeMOCTH; Ipefesa MPOYHOCTH Ha OJHOOCHOE C)KaThe, U
HAWBBICIINX 3HAYCHUSX: COJICpKAHUSI TpaBUs;, aOpa3WBHOCTH; BpeMEHU OypeHHH, B
JaNbHENIINX UCCIEI0OBAHUSIX JaHHbIE 00pa3Ilbl HE y4aCTBOBAJIN.

Takum 00pa3om, C y4eTOM pe3yJbTaTOB UCCIEAOBAHUN (PU3UKO-MEXaHUUECKUX
ceorictB TIIKM [14], a Taxke MOJy4EHHBIX PE3yJIbTATOB CTEHAOBBIX HCCIIETOBAHUI
TepMOMeXxaHnueckoi ckopoctu 0ypenus (rasnenus) TIIKM, nns npumenenust (uc-
CJIEIOBAaHUs) B CTEHJOBBIX, CKBAKUHHBIX yciaoBusix pexkomenayercs TIIKM c coot-
HOILICHUEM KOMIIOHEHTOB 1:1, B codyeTraHnnu ¢ oceBoil Harpy3koil paBHoul 700 maH
IIpH YacToTE BpalleHus uactpymenta 700 mun™,

s peanmusauuu 6mopoco smana CTEHAOBBIX UCCIEAOBAHUN TEPMOMEXaHUYe-
ckoro miasieHus TIIKM, B mogenp noriomatomiero ropuzonTa nomemaics TITIKM
C COOTHOIIEHNEM KOMIOHEHTOB 1:1. C 3a01aroBpeMeHHO yCTaHOBIEHHBIMH TEPMO-
[apamu, MPUCOECIMHEHHBIMU K U3MEPUTEIIbHO-BBIYUCIUTEIIBHOMY KOMIUIEKCY.

Mojenp morIomarnero roOpu30HTa YCTAaHABIMBAIIACh B «KOP3UHY» COOCHO C
BeIylIe TpyOor Bpamartess craHka. J[ns cHmwkeHus BuOpanuu OypHIIBHOW KOJIOH-
HBI, €€ HUXKHSS 4acTh (PUKCUPOBATIACh OTPAHUUUTEIISIMHU TTOTIEPEUHOTO IBUKEHUSI.

B Hauane Oypenusi, B TeU€HHUE HECKOJIbKUX MUHYT MPOU3BOIAWIN MPOLIECC MPH-
tupku uHcTpyMeHTa Kk TIIKM. Ilocne vero mpouecc ocraHaBiIMBaid, 1 HHCTPYMEHT
M3BJIEKAIN U3 CKBAKHUHBL. JlaHHAsA omepanus CiyKWJla Uil OXJIKICHUS UHCTPYMEH-
ta u TTIIKM.

[Tocne oxnaxkaeHWs 10 KOMHATHOM TEMIIEpATYphl, HAYaJCs MPOLECC TEPMOME-
xaHn4eckoro Oypenus (ramieHus). OciuiorpadupoBaHue BBITOTHSUIOCH HA TPO-
TSOKEHUU BCETO BPEMEHM MPOBEACHHS JKcrepuMmeHTa. Bpemsi Oypenwusi, TOTOTHU-
TeIbHO, (PUKCUPOBAIOCH CEKYHIOMEpPOM uepe3 Kaxkzable 10 MM, OTCYET KOTOPBIX
IIPOU3BOJIWIICS 110 METKAM HAHECEHHBIX Ha BpallaTese CTaHKa.
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PesynbraTel nccnenoBanus temneparypsl miasieHus TIIKM npu yactore Bpa-
menus 700 mun u oceBoit Harpyske 700 naH npuseneno Ha puc. 7-9.

Puc. 7. Temnieparypa u BpeMs Harpesa Puc. 8. Temniepatypa u BpeMs1 HarpeBa
TIIKM HanpoTHB NEPBOM TPEUIUHBI C TIIKM HanpoTHB TPETbEW TPEUIUHBI C
packpeitem 10 Mmm packpeituem 20 MM

Puc. 9. Temneparypa u Bpemst Harpea TIIKM HanmpoTHB 4eTBEPTOI TPEIIMHBI C
packpsitrieM 30 MM

TemnepaTypa OKpy»Karolen cpeabl Ha MOMEHT MPOBEACHUS MCCIIEIOBAHUM CO-
crasisiia 26,7°C.

Hcxons u3 3HaueHUd TeMIiepaTrypbl HarpeBa (IJIaBJICHNUs ), TOJYYEHHBIX B YCIIO-
BUSIX PEaJbHOTO BPEMEHH, PE3yNbTaThl KOTOPBIX MPUBEIEHBI Ha PHUC. 7-9, MOXKHO
YTBEPKIATh, YTO:

- npu mwiasyiennn TIIKM TemniepaTypa ero HarpeBa He NMpeBbICUIIa KPUTHIECKO-
ro 3nagenus (300°C), mpu KOTOPOM MPOMCXOIUT AUCTPYKIHUS BAKYIIETO;

- moBbIlIeHHE Temneparypbl B obpasue TIIKM no temmeparypbl miiaBieHHs
MPOUCXOUT B 30HE KOHTaKTa paboyero oprana uHcTpymeHnTa. [Ipu a3Tom oHa omnepe-
KaeT TOPLEBYIO ITOBEPXHOCTh HHCTpYMEHTa Ha 7-8 MM. [loATBEpkKAEHUEM ITOTO BbI-
BOJA MOXET CIYy’KUTh HAJOXEHHUE PEe3ylbTaTOB TEPMOMEXAHUUYECKOTO OypeHMs Ha
pe3ynbTarhl ocuuiorpadupoBanus. [Ipu sToM, Mecta ycraHoBku Tepmoriap Nel u
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Ne3 pacnonoskeHbl B MecTax UX nepeOypuBaHuUs, XapaKTEPU3yeMOE PE3KUM yBeInude-
HueM TemrepaTypsl (cebie 1000°C);

- cyMMapHoe Bpemsi Oypenust oopasna amuaor 0,22 M coctaBwio 13 muH 36 c,
YTO COOTBETCTBYET PAHEE MOIYYEHHBIM PE3YIIbTATaAM.

Eme ogHoit 3a1aueil NpoBeAEHUSI CTEHIOBBIX UCCIIEIOBAHUN SIBIISUIOCH YCTAHOB-
JICHUE 3aBUCUMOCTH pacTukaeMocTu pacrmuiaBa TIIKM mo kanamaMm MOTrIoMIEHUS
MIPOMBIBOYHOM KUJKOCTH B 3aBUCUMOCTH OT UX PACKPBITHSI.

JIns 3T0rO0, MOCie ONpeaeIeHUs] TEMIIEPATYPHOTO PEKUMA IUJIABJICHUS, MOJAECIb
MOTJIOIIAIOIIET0 TOPU30HTA, M0 IUIACTOBO, ObLIa pa3oOpaHa C OCYLIECTBIEHUEM CO-
OTBETCTBYIOIIUX 3aMEPOB.

AHanu3upysl TOJy4YEHHbIE pe3ylbTaTbl MOXHO YTBEpXIaTh, YTO pAacIlIaB
TIIKM pacTekaeTcsi OT CTBOJIAa CKBAXKUHBI:

- ipu packpbiTun Tpemuubl 10 Mmm Ha 20-30 Mm;

- ipu packpsiTun TpemuHbl 20 MM Ha 80-90 mMwm;

- ipu packpsiTun TpemuHbl 30 MM Ha 70-80 MM,

o0Opa3yss MajJoOObEMHYI0 HEMPOHHUIAEMYIO H3OJSILIMOHHYIO O0OJOYKY BOKPYT
CTBOJIA CKBaXXUHBI. U CcyJs MO XapaKTEpHOMY OTIIEYAaTKy B BEpXHEW YacTH pacIlIaBa,
OH MEPEKPBUI TPELIMHY 110 BCEU €€ BBICOTE.

BriBoabl. Jloka3aHa BO3MOKHOCTh TEPMOMEXAHUUECKOTO IIJIABIEHNSI MOHOJIUT-
Horo TTIKM nHa 3a00€ CKBaXHHBI. Y CTAHOBJIEHO, UTO: TEPMOMEXaHUUECKAsA CKOPOCTh
OypeHus (IU1aBJ€HMs) HE 3aBUCHUMO OT COOTHOIIECHMS BSDKYILETO K HAIMOJHUTEIO, a
taxke peuentypbl TIIKM k pexnMHBIM IMapaMeTpaM M MMEET OJHH MOPSIOK BEIU-
YMH, YBEJIMYMBAIOUIUIICS MPHU MOBBIIIEHUH OCEBOM HArpy3KH M 4YacTOThl BPAILEHUS;
Bpems HarpeBa TIIKM no temmepaTypsl €ro IUIaBI€HUS 3aBUCUT OT PELENTYPHI
TIIKM; B 3aBUCUMOCTBb OT pacKpbIThs TpemuHsbl, pacmiaB TIIKM pacrekaercs ot
cTBosIa CKBaKUHBI 0T 20-30 MM 110 80-90 MM, o0Opa3yst Maio0OBEMHYIO HETIPOHHIIA-
€MYIO U30JISIIUOHHYIO 000JI0UKY BOKPYT CTBOJIA CKBAXKHHBI.

JlokazaHo, 4To: npu TepMomexannyeckoMm miasieHnu TIIKM temneparypa ero
HarpeBa HE NPEBBIIAECT KPUTUUYECKOTO 3HAYEHMS, IIPU KOTOPOM IMPOMCXOAMT JUCT-
PYKIIMS BSDKYIIETO; MOBBIIIEHUE TemiiepaTypbl B obpasie TIIKM no TemmepaTypsl
TJIaBJICHUS TIPOMCXOUT B 30HE KOHTaKTa pabo4yero opraHa MHCTPYMEHTA, MPU ITOM
OHa OIEPEKAECT TOPLUEBYIO NOBEPXHOCTh HHCTPYMEHTA HA /-8 MM;

C ydeToM pe3yabTaToB UCCIIEIOBaHUN (Pu3nKo-MexaHuueckux cBoctB TIIKM,
MIPEACTABIICHHBIX B pa3elie 2, a TaK¥Ke pe3yJIbTaTOB CTEHIOBBIX HCCIIEIOBAHUN TEp-
MoMexaHudeckoi ckopoctu Oypenus (rasieHusi) TIIKM, ana npumenenus (uccie-
JIOBaHMs) B CKBOXKUHHBIX yclioBUsX pekoMmeHnayetrcss TIIKM ¢ cooTHolieHneM KoM-
noHeHToB 1:1, B coueranuu ¢ oceBoil Harpy3koil He MeHee 700 maH mpu yacrore

Bpamienust uactpymenra 700 munl,
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AHOTAIIS

MeTtor poboTH € Po3poOKa 1 AOCTIHKEHHS TEXHOJIOT1H BUTOTOBJICHHS Ta 130J1A1111 30H MOTJIMHAHHS
MIPOMHUBHOI PiIMHKA B OYPOBii CBEPAJIOBHHI TAMIIOHAXXHUMH TEPMOIUTACTUYHHUMH KOMITO3HIIIHHUMU
MarepiajgaMu Ha OCHOBI MOOYTOBHX BiJXO/IIB, Y IKHUX B SIKOCTI B'SDKYYOro MaTepiany BHUCTYIIA€ BTO-
PUHHUI MOTieTUIeHTepe TaNAT.

Metoauka nociaitkenb. O0poOka ekcriepuMeHTATBHUX JaHuX mpoBoamiacs Ha [IEBM 3 Bukopu-
CTaHHSAM METO/IB MaTeMAaTUYHOI CTaTUCTUKU. EKCriepuMeHTaNbHI JOCIIUKEHHsI BUKOHAHI 3 BUKO-
PHUCTaHHSM I0JIOKEHb 3arajibHOi Teopii HAyKOBOTO EKCIIEPUMEHTY 1 TEOpii BUMIAJIKOBUX MPOIIECIB.

PesysbTaTn pociaigkeHb. BusHaueHO peXMMHI MmapaMeTpu 1 00JIACTh 3aCTOCYBAHHS TEXHOJIOTIT
130J111iT MTOTIMHAIOYMX TOPU30HTIB TAMIIOHAKHUMH TEPMOILIACTHYHIUMH KOMITO3HMIIIHHUMHU MaTepi-
aJlaM{ Ha OCHOBI TIOJIiETHIICHTEpedTaaTy.

HaykoBa HoBHu3Ha. Briepiie oO0rpyHTOBaHa 1 JOBEIEHA MOKJIMBICTh 3aCTOCYBAaHHS B SIKOCTI TaM-
MOHAYXHOTO TEPMOIUIACTHYHOIO KOMITO3UIIIHHOTO MaTepiany iHEpTHUX TEPMOIUIACTHYHUX MOOYTO-
BUX BiJIXOJIiB HA OCHOBI BTOPHHHOTO TOJieTHICHTepedTaIaTy 1 HOro TepMOMEXaHIYHOTO TUIaBJICH-
Hs B 30HI YCKJIQJIHEHHSI OypoBOi CBEpJIOBUHU. Briepiiie BCTaHOBIICH] 3aJI€KHOCTI BEJTHUUH PEKHM-
HUX TapaMeTpiB MPOIECY TEPMOMEXAHIYHOTO TUIABJICHHS TAMIIOHAKHOTO TEPMOIUIACTUYHOTO KOM-
MO3UIIHHOTO MaTepiany BiJl HOro Tero(pi3MYHUX BIACTUBOCTEH 1 TEXHIUHUX XapPaKTEPUCTHUK, a Ta-
KO’ HOTO MPOHHUKAIOYOT 3/JaTHOCTI BiI PO3KPUTTS TPILIMH MMOTIIMHAIOYOT0 TOPU30HTY. BeTaHoBICHO
3aIeKHICTh 3MIHM TEMIIEPAaTypH BiJl BEIMUNHU PEKUMHUX MTapaMeTpiB.

IIpakTnyna 3HaunmicTs. Ha mifcraBi npoBeeHUX JOCHIKEHb MMOKa3aHa MOXIIMBICTh 3aCTOCY-
BaHHS B CBEP/UIOBUHHHX YMOBAaX TaMIIOHAKHOTO TEPMOIUIACTHYHOTO KOMIIO3HMIIHHOTO MaTepiary
Ha OCHOBI BTOPUHHOIO ToJjieTuiaeHTepedTanaty. Po3pobieHi 1 BUTOTOBIEHI: 3 ypaXyBaHHSAM KpH-
TepiiB MOAIOHOCTI €KCIEPUMEHTAIbHUM CTEH[, 110 JO3BOJIIE MOJEIIOBATH IMPOLIECH, IO MPOTIKa-
I0Th B MOTJIMHAE TOPU30HTI 3 PI3HUM PO3KPUTTSAM IJIOCKUX PaJialIbHUX TPILIUH; MaKkeT Jlaboparop-
HOTO TEPMOMEXAHIYHOTO 1HCTPYMEHTY, SIKUHM J103BOJIMB MPU TEPMOMEXAHIYHOMY IUIaBJIEHHI Ha 3a-
001 CBEpIJIOBUHH CTBOPUTHU MOTYKHICTh Bif 1,7 10 5,8 kBT.

Knrouoei cnoea: 6ypinnsa ceeponosun, nOGIUHAIOYUL COPUSOHM, [30]AYISA, MAMNOHAXCHI Mamepia-
JU, MEPMONIACMUYHL Mamepianiu

ABSTRACT
Purpose. The purpose of the work is to develop and study technologies for manufacturing and iso-
lating absorption zones of drilling fluid in a borehole with plugging thermoplastic composites based
on household waste, in which secondary polyethylene terephthalate acts as an astringent material.

Methods of research. The processing of experimental data was carried out on a PC using mathe-
matical statistics. Experimental studies were performed using the provisions of the general theory of
scientific experiment and the theory of random processes.

Findings. The regime parameters and the field of application of the technology of insulation of ab-
sorbing horizons with plugging thermoplastic composites based on polyethylene terephthalate are
determined.

Originality. For the first time, the possibility of using inert thermoplastic household waste as a
plugging thermoplastic composite waste material from secondary polyethylene terephthalate and its
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thermomechanical melting in the zone of the complication of a borehole has been substantiated and
proved. The dependencies of the value of the regime parameters of the thermomechanical melting
process of a plugging thermoplastic composite material on its thermophysical properties and tech-
nical characteristics, as well as its penetrating ability from opening the cracks of the absorbing hori-
zon, is established. The dependence of the change in temperature on the value of the regime param-
eters is determined.

Practical implications. Based on the studies carried out, it has been shown that it is possible to ap-
ply a thermosetting clamping material based on secondary polyethylene terephthalate in good con-
ditions. Developed and manufactured: taking into account the similarity criteria, an experimental
stand that allows modeling processes are taking place in an absorbing horizon with different open-
ing of flat radial cracks; the model of the laboratory thermomechanical tool, which allowed for
thermomechanical melting at the bottom of the well to create power from 1.7 to 5.8 kW.

Keywords: well drilling, absorbing horizon, insulation, plugging materials, thermoplastic materials
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