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Emennsanenko M.I'., I'opaienko A.T., Caenko JI.B.
Xapxiscokuil HayioHaTbHUL yHIsepcumem 0YOisHUYMEA Ma apXimeKmypu

YIOCKOHAJIEHHSA KOHCTPYKIIIi TA YTOUHEHHSA METOJIUKH PO3PAXYHKY
JIBOYACTOTHOI'O MPECY JUISI ®OPMYBAHHSI BETOHHUX EJEMEHTIB
MOIIEHHS

Beryn. Cepen Mamme OyiBelnbHOTO
npoditro BiOpanitHOMy 001a JHAHHIO TEXHO-
JIOTIYHUX KOMILIEKCIB 3 BUTOTOBJICHHS OY/Ii-
BEJIbHUX MaTepiaiB 1 ApIOHOIITYYHUX Oe-
TOHHUX BHUPOOIB HAJICKHUTHh BAXKIIMBE MicCIle
[1-5].

bararo ¢ipm y cBiTI po3poOIsAIOTh TEX-
HOJIOT1YHI1 JIHIT (KOMILJIEKCH) 00JaaHaHHS
U1 BUTOTOBJIEHHS! OETOHHUX BUPOOIB METO-
JI0M BiOpaiiifHoOro npecyBaHHS.

TexHosoris BiOponpecyBaHHs MOJSATAE
y TOMYy, 110 BiOpyBaHHs O€TOHHOI CyMmilIi B
npec-hopmi 3A1MCHIOETHCS TT1]] THCKOM Ha Bi-
Opomnpeci. MeToa BUCOKOIIPOIYKTUBHUH, J10-
MyCKa€e BUCOKHM CTYIiHb aBTOMAaTH3AIli1, 1a€
MOJKJIMBICTh BUTOTOBIISITH TPOTYapHY TUTUTKY
3 KOJIbOPOBHM HIApOM (3 JOJaBaHHAM J0O
CKJIaTy JIMIILOBOTO IIapy TPaHITHOI i MapMy-
poBoi kpuxTn) [1-4].

AHaJii3 ocTaHHIX A0c/iTxKeHb i my0JIi-
Kaniii. CrrocoOM miaBUILEHHS MIHOCTI Oe-
TOHHHMX BHPOOIB HUIAXOM iX pOpMyBaHHS Ha
BiOpallifHUX Mpecax Ta aHajli3 HANpPSIMKIB iX
YIOCKOHAJICHHSI HaBEJIEHO B JKepenax [2, 6-
9]. Ilpn upoMy BKazaHo, L0 MpPU PO3pOOILI
HOBOTO OOJIaIHAHHS CIiJI BpaxOBYBaTH
IIPUB’S3KY /10 PETiOHIB 10OMYi CHPOBUHH Ta
30UTY IPOTYKITIi.

B po6orax [7-9] npeacraBneHo pe3yib-
TaTH JIOCIIJDKEHHS PalliOHATBHUX TapameT-
piB pexuMiB BiOpamuiifiHOro nmpecyBaHHs Oe-
TOHHHUX BHpOOIB, 110 3a0e3MeuyloTh IX BH-
COKY SIKICTb.

Cepen Bumor 10 0€TOHHUX BHPOOIB €
HACTYIHI: 3a0e3Me4YeHHs 3aJaHoi MIIHOCTI,
3HOCOCTIMKOCTI Ta MOpPO30CTIMKOCTI. 3HU-
YKEHHS TaHUX MOKAa3HUKIB MPU3BOIUTH 10 Tie-
peayacHoi pyHHaIii KOHCTPYKIIM 3 OeToH-
HUX €JIEMEHTIB.

Meron BiOpaliiiHOro mMpecyBaHHS J10-
3BoJIsIE (pOpMyBaTH BUPOOM 3 KOPCTKUX Oe-
TOHHUX CyMIIIIEH, 10 TOTPeOYyIOTh (11 HOP-
Mai3allii IiJIbHOCTI 1 MOPO30CTIHKOCTI) Mi-
BUILIEHHS 1HTEHCHUBHOCTI BiOpalii, Hampu-
KJIaJ] IIUIIXOM BUKOPHUCTaHHS B TIpeci IBOYa-
CTOTHOTO MPUBOY [6-9].

Mera i 3agauvi. MeToro € ynockoHa-
JICHHSI KOHCTPYKIIil Ta YTOYHEHHSI METOIUKH
PO3paxyHKy JIBOYACTOTHOTO Ipecy A (op-
MyBaHHsI 0€TOHHUX €JIEMEHTIB MOIIICHHS.

Pe3yabTaTi AociigxeHHs. Y SKOCTI
00'€KTy JOCHIKEHHSI MPUUHATO YIOCKOHA-
JeHui BiOpomnpec 3 IBOYACTOTHUM IIJIaHETap-
HUM TIPUBOJOM [6], KOHCTPYKTHBHA CXeMa
SIKOTO TIpeICTaBIeHa Ha puC. 1.
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Puc. 1. Cxema minaneTapHOro BiOpONIpPUBOY:

1 — xopmyc; 2, 3 — 3y0OuacTa napa;
4,7 —sanmu; 5, 6 — nebanancy; 8 — miaNMIAIN-
HUK

3anexcnocmi, wo ymounoroms memo-
OUKY PO3PAxyHKy 6ibponpecisé 3a pe3yibma-
mamu aHarLiMmuyHUX ma eKCnepUMeHmanbHux
00CTIOiCEHD.

[Ipu ckmagaHHi METOIUK PO3PAXYHKY
napaMmeTpiB BiOpONpeciB BUKOPUCTOBYEMO
pe3yNIbTaTH aHATITHYHUX Ta €KCIIEPHUMEHTA-
JBHUX JochigxeHb. Cepeln 03HAYEHHX pe-
3yJbTATIB HACTYIHI 3aJIeKHOCT1 Il BU3HA-
YeHHS:

- CIMamu4Ho020 MUCKY HA OEMOHHY CYMilU

P _ (mnyanc. + mmpaeepcu) ) g + Feidp
cm SK ;
ch = Pcm ) SK1

ne F.iop. — TiipaBiiyHa cuiia IPUTUCHEHHS ITY-
aHCOHIB; S — IUIOIIA KOHTAKTy MyaHCOHIB 3
OCTOHHOIO CYMIIIIIITIO;

- Koeiyienmy sHcopcmrocmi 6emonHol

cymiwi
1

1+—
C _ (Pa+Pcm) K .SK

6 1/«

PY h 1T

ne P,— atMocdepHuii TUCK; P — CTATUYHUN
TUCK Ha OETOHHY CyMilI; Sk — TutomuHa Gop-
MOBaHHX €JIeMEeHTiB; Ny — BUCOTa (hopMOBa-

HOTO BUPOOY.
- yacmomu 06epmaHHs 000aAmMK0OB0O20

e debanancy NBOYACTOTHOTO TUIAHETAPHOTO Bi-

OponpuBOY.

—  IEm

w, =, 1—5 ,
r
ne R, r pagiycu 0OCHOBHOTO 1 JOAATKOBOTO Jie-
OaJlaHCIB; ®1 - KYTOBA IMIBUIKICTh OOEpTaHHS
BaJly OCHOBHOTO Je0anaHcy; 2 - KyTOBa
HIBUJIKICTh 0O€PTAHHS BTy JI0IaTKOBOTO Jie-
OanaHcy;
- 4ac YWiIbHeHHs

tym >6...8¢.

MeToanka po3paxyHKy napamerpiB
BiOpaniliHOro npeca 3 1BOYACTOTHUM ILJ1a-
HEeTAPHUM NPUBOJAOM

1. Pospaxynox npoodykmusnocmi. Bu-
XOJISIYHU 3 TOTO, IO BiOpompec € MUKIIYHO -
F0OYOF0 MAITUHOKO, HOTO MPOYKTUBHICTH PO3-
paxoByeMo 10 hopmyi
3600
T,

Y
ne Ty — 9ac ogHOro IUKIY poOoTH BiOpOm-
pecy; Sy — KUIbKICTh MPOYKIIii, 10 BUTOTOB-
JIsi€ 32 OJTUH IIUKIT.

2. Bubip dianazony uacmom. Jlns ¢hop-
MyBaHHS BUPOOIB 3 JpiOHOAMCIIEpCHUX Oe-
TOHHUX cyMmimeit Bucotoro 40...200 MM peko-
MeHayeThesl miamazon yactoT 100..50 I'n
BIJIITOBIHO.

3. Bubip cmamuynoeo mucky t cuiu
cmamuyno2o mucky. PanlioHanbpHe 3HAYCHHS
CTaTUYHOTO THUCKY:

Pen =0,05...0,1MI1a.

[ToTpiGHa cuiia CTATUYHOTO MIPUTPY3Y

Fon = P S

4. I'iopasniuna cuna npUMUCHeHHs ny-

aHCOHI8

Fup=Po S = (M, e +M

2iop cm nyamc mpaeepcu)' g
5. Heobxiona epanuyuna amniimyoa Ko-
JIUBAHb eleMeHmi8

Il =

P

P+P_

6. Heobxiona cymapna esibpayiiina
cuna MPUAMAETHCS 13 CIIBBITHOIICHHS

F

cm

F6i6p ~ )
(0,5...0,55)
7. Yacmomu nnanemapHozo 8iopo30y-
0oicy6aya BU3HAYAIOTHCS 13 CITIBBITHOIICHHS:

A, <h, -IT-1-
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8. Ilompibna maca pyxomux uacmuH
OJI0KY NYAHCOHI6 TIPURMAETHCSI 13 3AJIEKHOCTI

_ F
A- w5
9. Ilompibnuti maxcumanbHui cymap-

HUUl cmamuyHull MoMeHm MacHu IeOajlaHClB
BiOpaTopiB

m,

SZPZ = m2 M AZp. .

Bibparopu BuOMparoThbCs MO 3Haie-
HOMY CTaTUYHOMY MOMEHTY MacH jcOainaH-
CiB.

10. Ilompibue 3ycunisa na wmoky 2io-
POYUNiHOpa.

F iop — ch -

2 ng
11. Heobxionuu oiamemp nopuirs Iipu

TUCKY B TIpO MariCTpayl Primp.
ap

12. Opienmosna nomysicuicms, CIIOXKHU-
BaHa 0ETOHHOIO CYMIIIIIIO BiJ BIOPOOIOKY

N, =125, @, A

peo”

13. Posmipu eymosux npysicHux omop
JUTSL MATPHIIL.

CymapHa )KOpCTKICTb /7 OTOp:

1 1
CMZ = ml .a)lz .[%“.%j.

KoeiwieHT X0pcTKOCTI OHIET TPYX-
HOI OIOpHU

C . = CMZ
ml T '
n,‘l/l
JUis UITIHAPUYHUX TYMOBHX OIOp 3
paxniycom R i Bucoror h po3mipu 3B’s3aHi
CMIBBIAHOIIEHHSM, 110 BPaXxOBY€ BIIACTHBO-

CT1 MarTepiaiy:
_ 37Gg*R?
—C :

Jlnst rymu mapku 2959 3 monynem npy-
xHOCTi Gg=1,6-10° TIa=1,6 MIIa moGyo-
BaHO IrpadiyHy 3aJIeKHICTh KOEQILIEHTY KO-
PCTKOCTI T'YMOBOi ONOpH BiJ ii BUCOTH IpHU
3aJIaHMX 1HITUX MapaMeTpax (puc. 2).

Crym.on, H/M

h

ml

o L o n
h, m
Puc. 2. 3anexHicTh 111 BU3HaUeHHS Koedi-
IIEHTY KOPCTKOCTI T'YMOBOI OIIOpH Bif ii BU-
COTH

PanionanbHi po3mipu MpyKHUX eJeMe-
HTIB MiAOMPAIOTHCS 3 YpaxyBaHHSIM MOIYJIS
3CyBY KOHKPETHOI MapKH I'yMH.

BucHoBku:

1. 3amponoHOBaHO y SKOCTI HPUBOLY
npecy BUKOPHUCTATH TUTAHETapHUIl BiOparop,
SIKAI JO3BOJISAE HIABUIIUTHA IHTEHCUBHICTH Bi-
Oparlii 3aBIKM T€HEPYBAHHIO TBOYACTOTHHUX
KOJIMBaHb.

2. CkaicHO YyTOYHEHY METOJIUKY PO3-
paxyHKy napameTpiB BiOpomnpecy 3 ABO4aCTO-
THUM TIPHBOIOM.
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Nagorniy A., Shabanova G., Korohodska A., Gaponova O.

National Technical University «Kharkiv Politechnical Institutey

SECONDARY RESOURCES RECYCLING IN BUILDING AND REFRACTORY
BINDERS TECHNOLOGY

The binders manufacture requires con-
tinuous expenditures of natural raw while
there is a lack of relatively pure raw sources.
Latest ten year analysis of limestone chemical
content changing at the cement plants shows
that limestone raw contains some impurities
enabling to cause the long-time strength re-
ducing. Thus, the traditional raw substitution
along with the various industrial waste utili-
zation problems is urgent in connection with
a rising necessity to extend the raw base and
to improve the ecological situation in
Ukraine. Beside at the moment the million
tons of waste are being accumulated and
every year their amount rises.

Taking this into consideration the dolo-
mite dust from the different processing steps
of refractory production and pickle — cleaning
slurry of soda and caustic production have
been investigated [1]. Typical raw materials
analysis is given in Table 1. The waste are ad-
equate raw resources to make Ukraine self-
sufficient with regard to the manufacture of
secondary resources binders. The presence of
CaCO3(d-101°=1,71; 2,08; 2,27; 2,49; 3,02;
3,39; 3,84 m), Mg(OH) (d- 10 = 2,36; 2,30;
4,80 m), CaAl,04 (d-1071° = 4,67; 2,96; 2,85;
2,51; 2,01; 1,92 m), and MgAl,04 (d-1071° =
4,67; 2,85; 2,43; 2,02; 1,65 m) detected by X-

—  IEm

ray analysis as the main chemical composi-

tions of waste confirm that they are able to

contribute to the hydration and strength de-

velopment of refractory binders.

Table 1 — Chemical analysis ranges of waste
as raw materials

Cg;'ﬁtz_ Dolomite Picl.<le-cleaning
dust, % solid waste, %

ents
CaO 45.42 33.71-46.72
MgO 23.32 10.02-13.37
SiO2 4.25 -
SO3 - 0.41-3.53
LOI* 23.11 30.87-36.77

*LOI — loss on ignition

The CaO-Al>03-MgO-SiO; quaternary
system studying [2] provides the basis for
IWSC (industrial waste spinel cements) tech-
nology useful to the building and refractory
industries. The present paper identifies the
predominant CaAl;04, CazSiOs, MgAIl204
phases responsible for development refrac-
tory cements. Table 2 lists the eutectic com-
positions and temperatures estimation of
pseudobinary systems. It emphasizes the abil-
ity all of these compositions to be used to re-
fractory cements manufacture, as the Ca>SiO4
— MgAIl>04 compositions favor to high refrac-
toriness cements manufacture.
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