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TEIIJIOBI 3AKOHOMIPHOCTI IPOLECIB
IJIABJIEHHA-OXOJIOJ)KEHHA CUPOBUHHOI

CyMIHUII I3 OCAAIB CTIYHUX BO/I I BIAXOAIB IIVIACTHUKY,
IO YTU/I3YETHCA

B poboti BU3HaueHiI OCHOBHI TEMJIOB1 3aKOHOMIPHOCTI, 3HaY€HHS TEMIIEpaTyp IUIaBJIEHHS, MTUTOMI TeIlI0-
€MHOCTI Ta MATOMI TETUIOTH IIJIaBJICHHS CYMilllel OCaliB CTIYHUX BOJI i BIIXOJ(IB MONiETUJICHY JJIS BUTO-
TOBJICHHA OYAiBEIbHMUX MaTepialliB, CKIaJeHI MaTeMaTHYHi PIBHSHHS TEMJIOBUX NPOLECiB, L0 MPOTiKa-
I0Th TIPH YTUJII3a1lil BiIXOIIB.

B pa60Te OIpeAcIICHbl OCHOBHBIC TCIIJIOBBIC 3aKOHOMCPHOCTH, 3HAYCHUA TCMIICPATYpP IIJIABJICHUA, YAC-
JIbHBIC TEIIOEMKOCTH U YACIBHBIC TCIJIOTHI IJIABJICHUA cMmecei 0CaaKOB CTOYHBIX BOA WU OTXOJOB IIOJINI-
TUJIICHA JJI1 U3TOTOBJICHUS CTPOUTCIBHBIX MATCPHUAJIIOB, COCTABJICHBI MATCMATUUCCKUC YPABHCHUA TCIJIO-
BUX ITPOLECCOB, NPOTCKAIIUX NIPHU YTUIIN3ALUHA OTXOAOB.

Basically thermal appropriateness, melting temperature, specific thermal capacity and specific heat of
fusion accounts of mixture of sludge and polyethylene wastes for building materials production were es-
timated in work, mathematical equalizations of thermal processes leaking as a result of wastes utilization.

Beryn. YTunizaiiis BiIX0iB IPOMHUCIOBUX BUPOOHUITB CHOTOJHI € OJTHUM 13
HalleEKTUBHIIMX BUPIIIEHb MPOOJIeMH 3a0pyIHEHHS TOBKIUIS. 30Kpema, cyvac-
HUM €KOHOMIYHO Ta €KOJIOTIYHO BUTITHUM METOJOM € MepepoOKa BIIX0AiB y Oyi-
BEJIbHI MaTepiaju.

YacTo mpoOMHCIIOBI IaMU BUKOPUCTOBYIOTh B SIKOCTI IIeO€HIO il (hopMy-
BaHHs OETOHHOI CyMmiIni. ¥ BHUIMAIKYy yTHIi3aIli ApiOHOPpakiifHUX MIjIaMiB JOITi-
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JbHO BHUKOPHCTOBYBAaTHM TEXHOJIOTIIO 13 HarpiBaHHAM BIJXOJIB pa3oM 13
3B’SI3YIOUHMM 0 TeMIEpaTypH IJIaBJICHHS OCTAHHHOTO Ta HACTYMHUM OXOJIOJKEH-
HSIM OTPUMAHOI B A3KO0i CyMIIIi.

TakyM 4MHOM MOKHA BUTOTOBJISITH 3allOBHIOBad JiJisi (popMyBaHHS OYyBENb-
HHUX MaTepiajiB, CTIHOB1 OJOKH.

[Toni6Hi TexHoOTIT omcaHi B [1, 2].

B po6o0Ti po3risiHyTI CUPOBUHHI CyMIillli, IO MICTSATh OCaJHU CTIYHUX BOJ Ta
B1IXO/IM TIOJIIETUJIEHY B SIKOCTI 3B’ A3yHOYOTO.

IHocTanoBka 3amavi. /{751 KOHTPOIIIO NEpeOdIry TEXHOIOTTYHOTO MPOIECy Ha-
rpiBaHHS HEOOXIHO 3HATH ONTHUMAaJIbHI TEIUIOBI 3aJI€XKHOCTI: TEMIIEpaTyp Harpi-
BaHHS, IJIABJICHHS Ta BUMIAPOBYBAHHSI CUPOBUHHUX CyMIIlIEH BiJl BUTPATH TEIIOTH
Ta TeMIepaTyp HarpiBaHHs, IJIABJICHHS Ta OXOJIOHKEHHS CcyMmilli Bia yacy. Buzna-
YEHHs [HUX 3aJIeXKHOCTEH 1 cTano 3anadyeio podbotu. [lpu npomy rpadiuHo nepesi-
PAIOTHCS 3HAUYEHHSI TEMIIEpATyp HArpiBaHHS, PO3M SKIICHHS, MJIABJICHHS Ta OXO-
JIOJKEHHST CyMIIIl, TPAHWYHI BEJIMYMHU BUTPATH TEIUIOTH HA PO3IUIABIICHHS s
3ano0iraHHs Npolecy BUMApOBYBaHHSI MIACTUKOBUX Mac.

Pe3yabraTu podoTn. B 0CHOBI pO3MISHYTUX TEXHOJOTIM MO yTUiai3allii oca-
Iy CTIYHUX BOJ 1 MJACTUKY JICKUTH Ipoliec miaBieHHs. [Ipu nigBeneHH1 TemioTu
CYMIII PO3M SIKITYETHCS, AOCITa€ TEMIEPATYpPHU IUIABJICHHS Ta MJIABUTHCS MPOTS-
rOM JIEKUTbKOX XBWJIMH. [licist 3aKiHUEHHS MPOILIECY IJIABJICHHS MIACTUK MOYMHAE
BUITapOBYBaTUCh. Ha pucynkax 1, 2 HaBejieHi 3aJI€)KHOCTI TEMIEpaTyp Bija BUTpa-
TH TEIJIOTH, HEOOXITHOT JJIsl HarpiBaHHS 1 TUIABJICHHS cymimieid macoro 1 kr, mis
BUT'OTOBJICHHSI CTIHOBUX OJIOKIB 1 IIEOEHIO.

ExcnepriMeHTanbHO BCTAaHOBJIEHI 3aJ€KHOCTI TEMIIEPATYPHUX [MOKA3HUKIB
BiJ TerutoBHX BUTpart. Ll maHi mo3HadeHi Ha pucyHKax 1, 2.

Ha ninsukax ab pucynkiB 1, 2 BiiOyBa€eThcsl HArpiBaHHS CyMIIICH JUIS BUTO-
TOBJICHHA OJIOKIB 1 IIEOCHIO 10 TEMIIEpaTypH il IIaBICHHS.

Jlinsakamu DC Ha pucyHkax 1, 2 mo3HaYeHUI MPOIEC MOBHOTO ILIABJICHHS
CYMIIIICH 13 BUTpaTaMH TEIUIOTH, ajie 0e3 3MiHu TeMrieparypu. Ha ninsakax cd pu-
CYHKIB 1, 2 BitOyBa€eThCsl BUTIAPIOBAHHS TIOJIICTUIICHY.

ExcnepriMeHTanbHO BCTAHOBIICHO, 1110 TEMIIEpATypa pO3M’ SIKILICHHS CyMiliei
JUTSI BATOTOBJICHHS OJIOKIB 1 mebeHro gopiBHioe 114 °C.

3a maHuMU PHUCYHKIB 1, 2 BCTAaHOBIIEHO, IO HA JOCSTAHHS 1€l TeMIepaTypu
MpU HarpiBaHH1 cyMilield Macoro 1 Kr Jjisi BUTOTOBJIEHHS OJIOKIB 1 eOeHI0 HEOO-
XiaHO 3aTpaTuTH BianosigHo Q, = 170 x/Ix ta Q, = 160 x/Ix TemnoTu, — Le 1 € Ki-
JBKOCT1 TETJIOTU PO3M’ SIKIIIEHHS.
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Puc. 2. 3anexHicTh TeMIepaTyp BiJl BUTPATH TEIUIOTH, HEOOX1THOT /U1 HAarpiBaHHs 1 MJIaBICHHS

CyMillli Macoro 1 Kr At BATOTOBJIEHHS IEOEHIO.

ExcnepyuMmeHTanbHO BCTAHOBIICHO, IO TEMIEpaTypa, IpH SIKIM IIaBISATHCS
BiIxou monieTuwieny, nopisaioe 131 °C. 3a qanumu pucyHky 1 BCTaHOBIICHO, 1110

Ha JIOCSATaHHS II€i TeMIEpaTypy MpHU HArpiBaHHI CyMIIIeH JJisl BUTOTOBJIEHHS 0JI0-
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KiB 1 meOeHo HeoOXxigHo BUTpaTuTH BimmoBigHo Q, = 200 x/[x/kr Tta Q, = 190
kJK/KT, — 11€ 1 € KITBKOCT1 TEeTUJIOTH TIJIaBlIeHHsA. TOUYKH 3 KOOpJAMHATAMH, IO BH-
3HAYAIOTh TEMIIEPATYpPy Ta TEIUIOTY IUIABIIEHHS, MOKHA 3HAWTU TIPU MPOJAOBXKEHHI
npsimux ab ta bC Ha pucynkax 1, 2 i HacCTymHOMY BH3HA4YCHHI IX TOYKHU MEPETUHY.
JlaH1 eKCIepUMEHTAIbHUX Ta MAaTEMAaTHYHUX BH3HAYEHBb CITIBITAJIM, IO CBIIYUTH
PO MPABUWIBHICTH MPOBEICHHS €KCIIEPUMEHTY.

Touku 13 abciuccamu, MO MO3HAYAIOTh TEIUIOTY, HEOXIJHY JJIsI MOBHOIO
po3miaBieHHs 1 Kr cymimield, BU3HAYAIOTHCS MUISXOM IMPOJOBXKEHHS npsmux bC
ta cd Ha pucynkax 1, 2. Takum 4MHOM, 3arajbHa KiJIbKICTh TEIUIOTH, HEOOXIIHA
JUTSL pO3M’SIKIIIEHHS, HATPIBaHHS 1 MUIABJICHHS CyMIIlIeH 1J11 BUTOTOBJICHHS OJIOKIB 1
CyMIIlICH JII1 BUTOTOBJICHHS IeOCHIO Macoo 1 Kr, JOpIBHIOE BIAMOBIAHO Q. =
516 xJIx Ta Q.. = 432 x/1x.

[luToMa TEII0EMHICTh PEUOBUHHU BU3HAYAETHCA 32 (DOPMYIIOIO:

c= QH/[m(tHJI - 1:0)]

Y nmanomy Bumanky ty = 25 °C. [Ilicms mpoBeneHHsS pO3paxyHKIB BHU3HA-
YEeHO, 110 MHUTOMI TEIUIOEMHOCTI CYMIIIl JJii BHUTOTOBJIEHHS OJIOKIB 1 CyMIIIl
JUIS BUTOTOBJICHHS IIeOCHIO JOPIBHIOIOTH BimmoBimHo ¢ = 1,887 kJDx/kr-°C Ta
¢ = 1,792 x]Ixx/xr-°C.

[IuToma TeruioTa IUIABIIHHS y BUMNAAKY, KO M = 1, BU3HauvaeThes 3a Qop-

MYJI010!
}\4 = Q3ar. - QH
[TuTOMI TEIJIOTH TIJIABJICHHS CYMIIII JJIs1 BUTOTOBJICHHS OJIOKIB 1 CyMIIII JIJIs
BUTOTOBJICHHS IIeOCHIO JOPIBHIOOTH BimmoBimHo A = 316 k/Dx/kr Ta
A = 242 x]x/kr.

[Tpu Temmepatypi 100 °C moumHae BUMAPIOBATHUCH BOJA, IO MICTHUTBCS Y
ocajax.

[Ipu mepeBUIlIEHHI TeMIEpaTypy MJIABJICHHS B3SITOTO BUY IJIACTUKY OCTaH-
HIl MOYMHAE BUMAPOBYBATHUCH, 110 HEOE3MEYHO, OCKUIBKH JIETKI CIIOIYKH, B TOMY
YUCII1 JIIOKCUHH, SIKI € KaHIEPOTeHaMH, HaJAXOSTh O HABKOJUIITHBOI'O CEPEOBU-
ma. /(s monepeKeHHs IIbOTO BU3HAYAOTh KUIBKOCTI TEIUIOTH, SIK1 HEOOX1IH1 JIJIs
HarpiBaHHs Ta IJIaBJIeHHs cymimei. [licns po3nnaBieHHs CyMilnl JKEPENo TEerio-
TH BIIKJIFOYAE€THCS.
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[lapa, 1110 yTBOpUTHCS MPU HATPIBAHHI BOJH, SIKA MICTUTHCA Y O0CaJaX CTIYHUX
BOJI, MICTUTh 3HAYHY KUIBKICTh TE€IJIA, III0 TUM OLIbIlle, YUM BHIIA TEMIeparypa
napu. [{ro TermnoTy 101UIbHO BUKOPUCTATH MIPH MOJaYl /10 IJIABUILHO- HAarpiBalb-
HOTO arapary.

Po3paxyHOK KUIBKOCTI MapH, 10 YTBOPUTHCS MPOTATOM MICSIS MPU 3aCTOCY-
BaHHI TEXHOJOT1H, IO PO3IJISIAAIOTHCS, MPOBOIUIHN, BPaXOBYIOUU MICSIYHY MACOBY
KUIBKICTh OCaJliB CTIYHUX BOJI, 1[0 B Cy4YaCHUX YMOBax BUPOOHUIITBA BUBAHTAXY-
IOThCSl Ha MYJIOBI KapTH Ta BOJIOTICTh LIUX OCAJIB MICJISI MEXAHIYHOTO Ta MPUPO/I-
HOTO 3HEBOJHCHHS HAa MYJIOBHX KapTax, mo nopiBaroe 20 ta 26,99 mac. % Biamo-
BIIHO. 3a MPOMOPII€I0 BU3HAYAIM 3araJiIbHUI BMICT BOJIM y OCaJaX NP HaBeACHIN
BOJIOTOCTI Ta, BPAaXOBYIOUM 3HAYEHHS TYCTUHU BOASHOTO Mapy, IO JOPIBHIOE
0,597 /M, po3paxyBaM BUXiJA BOISHOTO TMapy, mo ckiaaB 1688442,2 Ta
2278552,7 m® s ocajy, IO 3HEBOIHIOETHCS MEXAHIYHUM Ta MPUPOHIM IUISIXa-
MU BianoBiaHO. B Tabnumi 1 HaBeaeH! pIBHAHHS MPOIECIB HArpiBaHHS, IJIaBJICH-
Hs Ta BUMNAPIOBAHHS CUPOBUHHUX CYMIIIEH Ta BIPOTIIHICTh allpOKCHUMAIlli, OTpHU-
MaHi i3 rpadikiB a, b pucyskiB 1, 2 3a qomomororo nporpamu Microsoft Office Ex-
cel 2007.

Tabmums 1
MareMaTHuH1 pIBHSHHS KPUBUX IIJIaBJICHHS CHPOBUHHUX CYMILICH JUIsI BATOTOBJICHHS CTIHOBUX

6710KIB 1 ieOeHIo Ta 3HaYeHHs BIpOTiJHOCTI alpOKCUMAILii

Hinsuaka | TennoBwmii ) BiporigHicTs
. MaremarrnuHe piBHSHHS
rpadiky mporec anpoKcUMAIlii
Jyis cymini JJiss BATOTOBJICHHS CTIHOBUX OJIOKIB
ab narpiBauus |y = 2E - 7x* - 8E - 5X° + 0,0117x° + 0,0361x + 25,15 0,9977
bc wiaBneHas |y = 131 -

cd |oxomomkenns |y = 3E - 8x* - 7E - 5X° + 0,0745x° — 32,432x + 5314,1|  0,9991

JUist cymini A7 BATOTOBJICHHS IIE0CHIO

ab narpiBauust |y = E - 7x* — BE - 5X° + 0,0048x° + 0,4792x + 24,723 0,999

bc wiaBneHas |y = 131 -

cd |oxomomkenns |y = -E - 8x* + 2E - 5x° — 0,0133x° + 3,8495x — 306,38 0,9916

Ha pucynkax 3, 4 HaBeneHi rpadikd 3aJeKHOCTI TEMIIepaTyp HarpiBaHHS-
OXOJIOJPKEHHS CHPOBHMHHO1 CyMIIIIl B/ Yacy.

Ha ninsakax ab pucynkis 3, 4 BigOyBa€eThCs MpoIiec HarpiBaHHS Ta MPU JTOCS-
ranHi temnepatypu 114 °C — po3M’sSKIIEHHsS CyMillll TUIACTHKY 1 OCaalB CTIYHUX
BoA. [Ipu mocsaranni 131 °C — TtemmepaTypu IJIaBICHHS B3STOTO MONIETHIECHY Ta
npotsiroMm 16,5 xB. (pucynok 3) Ta 12,75 xB. (puc. 4) cyMmilli IUTaBISThCA.
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Puc. 4. 3anexxHiCTb TeMIepaTyp HarpiBaHHI-0XO0JIOKEHHS CUPOBHHHOT CyMilIi

[IPYA BUTOTOBJIEHHI LLIEOEHIO

[Ipu BiIKIIOYEHHI JUKEpesia TEeIIOTH — T. A — BCEpeIuHI B’SI3KO1 CyMIIIi
YTBOPIOIOTHCA NEPBUHHI rpaHynu. LleHTpaMu 1UX rpaHyn CAYrylOTh IHOPIIHI aTo-
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MU, TUJIUHKYU Ta 1HII YaCTOYKH, SAKUX JOCTATHHO Yy AaHid cymimi. Haanumkosa
KIHETUYHA €HEpris aTOMIB PIIMHU KOMIIEHCY€E BIJIB1l TEIJIOTH, TOMY HPOLIEC KpHUC-
Tami3aiii BiiOyBaeTbes npu nocTiiHii Temmneparypi 131 °C (minsuku be pucynkis
3, 4). ITicnst HbOTO CYMIII OXOJIOKYIOTHCS IO TEMIIEPATypy HaBKOJMITHLOTO Ce-
penosuia (nuisaku cd pucynkis 3, 4). B Tabnuii 2 HaBeeHI piBHSIHHS MPOIECIB
HarpiBaHHsl, TJIABJICHHSI-TBEPAIH-HS Ta OXOJOMKEHHS! CUPOBUHHUX CyMIllIeH Ta Bi-
POTiIHICTh anpoKcuMallii, oTpuMadi i3 rpadikis a,b pucynkis 3, 4 3a momoMoroo
nporpamu Microsoft Office Excel 2007.

Tabnurs 2
MarematuuHi piBHSIHHS KPUBUX TUIABJICHHS-0XOJIOKEHHS! CAPOBUHHUX CyMIllleH st

BUTOTOBJICHHSI CTIHOBUX OJIOKIB 1 IIIEOCHIO Ta 3HAYCHHS BIPOT1IHOCTI alpOKCUMAIIil

Hinsuka | TennoBwii ) BiporigHicts
. MaremarrnuHe piBHSHHS
rpadiky po1iec anmpoKcuMalnii
Jyis cymini JJiss BATOTOBJICHHS CTIHOBUX OJIOKIB
ab Harpisanns |y = 0,0963 x* — 1,6856x° + 9,8573x” — 5,613x+25 0,9899
be HJIaB.Hﬁ’fHHH- y=131 )
TBEPJIIHHSA
cd | oxomomkenns |y = 2E-6x" — 0,001x° + 0,179x" — 11,73x + 348,3 0,9992

JUist cyminti A7t BATOTOBJICHHS IIe0CHIO

ab narpiBauus |y = - 0,0725x" + 0,8917x° — 2,4064x” + 12,838x + 25 0,9977

be IIJ1aBJICHHSA - y = 131 )

TBEPAIHHSA

cd oxomnomkenHs |y = -5E-5x* + 0,0093x° — 0,6073x* + 13,578x + 45,17 0,9994

BucHoBkHu.

B xoni poOOTH pO3TIISAHYTI 3aJIEKHOCTI TEMMEPATyp CyMIlIe Jjisi BUTOTOB-
JICHHS! CTIHOBHMX OJIOKIB 1 CyMIIIEH /111 BUTOTOBJIEHHS IIEOCHIO BiJl BUTPATH TEII-
JIOTH Ta 4acy HarpiBaHHSA-OXOJOJ/KEHHS LMX cyMminied. BcTaHoBleH1 BoiepIie mnu-
TOMI TETUIOEMHOCTI Ta TUTOMI TEIUIOTH IJIABJICHHS, & TAKOXX TeMIIEpaTypH Ta KiJib-
KOCT1 TEIJIOTH, HEOOXIJH1 JJIsi pO3M SKIIECHHS, TUIaBJIIHHS Ta BUIIAPOBYBAHHS PO3-
[VISTHYTUX CUPOBUHHUX CYMIIIICH.

3a nomomororo nporpamu Microsoft Office Excel 2007 moOynoBani maTema-
TUYHI PIBHAHHS PO3TJSIHYTUX TEIUIOBUX MpoileciB. Bu3HaueHi 3HaUY€HHS BIPOTij-
HOCTI alpOKCUMALlii PiBHAHB. [X 3Ha4eHHs Omu3bki 10 1. Came ToMy MaTeMaTU4Hi
PIBHSIHHS MPOLIECIB HArPIBaHHS, TUIABICHHS-TBEP/IIHHS Ta OXOJIOJKEHHSI CUPOBUH-
HUX CyMIIIEH, CKIAJEHUX 3a pe3yibTaTaMU €KCIIEPUMEHTIB, HOCITh JOCTOBIPHUMN

XapaxkTep.
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KOMIIO3UIINHU HA OCHOBE CTEKJIO®PUTTHI JIA
MNOJYYEHUA HIJIMKEPOB U3 CMECEM RTU

V craTTi po3rIISHYTI i OOTPYHTOBAHI IiepeBaru BUKOPUCTAHHS CyXHX KOMITO3HLIHUX cymimnei Ready to
Use (RTU) y nuMkepHOii TEXHOJIOTIT eMallOBaHHs CTalIeBUX BHPOOiB. OOIpyHTOBAHO BHOIp CKIIOKOMITO-
HEHTY ¥ TYTOIUIaBKHMX HANIOBHIOBAYiB y KOMIIO3UIIii. BcTaHOBIEHO BIUIMB TYromiaBKUX HAIIOBHIOBAYiB Ha
TUTABKHUCHI XapaKTEPUCTUKU CyMilled 1 XIMiUHY CTIMKICTb OKPHUTTIB.

B craTtbe paccMoTpeHBl 1 0OOCHOBaHBI MPEUMYILECTBA HCIIOIB30BAHUS CyXHX KOMITIO3UIIMOHHBIX CMeceH
Ready to Use (RTU) B nuimkepHO#l TEXHOIOTHH MAMPOBAHMS CTANBHBIX M3nenuii. OO0CHOBaH BBIOOD
CTEKJIOKOMIIOHEHTA W TYTOIUIABKUX HAIlOJHHUTENCH B KOMIIO3ULIKHU. Y CTAHOBIICHO BIHMSIHUE TYTOIUIABKUX
HATOJIHUTEeH Ha IIaBKOCTHBIE XapaKTEPUCTUKH CMECe M XMMUYECKYIO CTOMKOCTh MOKPBITHH.

The paper considers the benefits of the dry composite mixtures Ready to Use (RTU) using in the slip
enamelling technology of steel products. The choice of glass component and refractory fillers in the com-
position is justified. The influence of refractory fillers on melting characteristics of mixtures and chemical
resistance of coatings are established.

Beenenue. Cyxue kommno3urnuonubix cMeceid Ready to Use (RTU) nmomyuniu
OO0JIBIIIOE PACTIPOCTPAHCHUE B IMUTMKEPHON TEXHOJIOTHU SMAIMPOBAHUS Oyiaroaapsi
THOKOCTH TEXHOJOTHYECKOTO IMpoIiecca MPOU3BOACTBA SMATHPOBAHHBIX H3ICTUIH
npu UX ucnojis3oBaHuu [1, 2]. [lo cpaBHEHUIO ¢ TPAJAUIIMOHHBIM MOKPBIM MTOMO-
JIOM TIPUMEHEHHUE TaKOTO BUA CMECEH Ha IMAMPOBOYHBIX MPEINPUITHSIX TO3BO-
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