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EFFECT VIBROVACUUMIZING ON STRENGTH OF THE PRODUCT

WHICH MADE FROM MAGNESIA BINDER

BB BIBPOBAKYYMYBAHHA HA MILHICTb BUPOBIB 3 MATHE3UAJIbHOIO B'AXKYYO0ro
BJINAHUE BUBPOBAKYYMUPOBAHUA HA MPOYHOCTb U3AENUA U3 MATHE3UAJIbHOIO BAXKYLLEFO

Annotation. This paper presents effect vibrovacuumizing (vibration+vacuum) on the strength of magnesia binder. The specimens were prepared at the water-
cement ratio of 0.8 and they were tested at 1, 3, 7 days of curing. Some interesting results were obtained from the test of different method forming.
Keywords: caustic magnesite, vibrovacuumizing, compression, flexural, strength.

AHoTauis. B cTaTTi NpeacTasneHi pesynstatvi BUNpPoOyBaHHA BIIMBY BiIOPOBaKyyMyBaHHA Ha MiLHICTb BUPOOIB 3 MarHe3nanbHOro B'Axyyoro. Pesynstatv Bu-
NpobyBaHb MOKasanu BUCOKY MiLHICTb 3pa3Kis COPMOBaHMX 3a AOMOMOroi0 BiOpOBaKyyMyBaHHA B MOPIBHAHHI i3 3pa3kamu CHOPMOBaHNMM 3a JOMOMOToto Bib-
pauii. [loBeAeHo, Lo TexHonoriA BibpoBakyyMyBaHHS 3HAUHO MifBWLLYE CTYMNiHb YLLiNbHEHHA CyMillli, NTOMINWYTCA MeXaHiuHi BNacTUBOCTI 3pa3KiB 3a paxyHoK
3MeHLUEHHA BOAW i MYCTOT B TiNi 3 MarHe3uaabHOro B'AXy4oro.

KnioyoBi cnoBa: KayCT1uHMIA MarHesnT, BibpoBaKyymyBaHHS, TEXHOMOT A, CTUCK, BUTVH, MILHICTb.

AHoTauuA. B cTaTbe NpefcTaBneHbl pe3ynstaThl MCTbITaHWA BAVAHKA BUOPOBaKYYMUPOBAHWA Ha MPOYHOCTL V3AeNuii 13 MarHe3nanbHOro BRxyLUero. PesynstaTsl
VMCNbITaHWIA MOKa3anu BbICOKYIO MPOYHOCTb 0OPa3LoB CHOPMOBAHHbIX MPY MOMOLLM BUOPOBaKYYMUPOBAHWA B CPaBHEHWY C 06pa3Liamn COOPMOBAHHbBIMY NP
nomoL BrbpaLmu. [lokasaHHO, UTO TEXHONOMMA BUOPOBAKYYMUPOBAHNMA 3HAUUTENBHO MOBBILLAET CTEMEeHb YNNOTHEHNA CMECH, YyUllalTCa MexaHuyeckmne

CBOWCTBA 0OPA3LOB 3a CYET YMEHbLIEHWSA BOAbI ¥ NMYCTOT B Tee 13 MarHe3uanbHOrO BAXKYLUIETO.
KntoueBble cnoBa: TkayCTVUeCKmin MarHe3uT, BYOPOBaKyyMVPOBaHIe, TEXHOMOT A, CKaT1e, U316, MPOUYHOCTb.

Introduction

Magnesia or magnesium oxide is an alkaline earth metal oxide.
The majority of magnesium oxide produced today is obtained from
the calcination of naturally occurring minerals, magnesite, MgCO3,
being the most common. Other important sources of magnesium
oxide are seawater, underground deposits of brine and deep salt
beds from which magnesium hydroxide [Mg(OH)2] is processed.
Magnesium is the eighth most abundant element constituting about
two per cent of the earth's crust and typically 0.12% of seawater. Both
MgCO3 and Mg(OH)2 are converted to MgO by calcinations [1]. The
thermal treatment of the calcination process affects the surface area
and pore size and hence the reactivity of magnesium oxide formed.
The source largely determines the level and nature of impurities pres-
entin the calcined material. Caustic calcined magnesia which is used
in a wide range of industrial applications e.g. plastics, rubber, adhe-
sives and acid neutralisation is formed by calcining in the range 700-
10000C. By calcining in the range 1000-15000C the magnesium
oxide is used where its lower chemical activity is required e.g. fertilizer
and animal feed. Dead-burned magnesia, which is produced in shaft
and rotary kilns at temperatures over 15000C, has reduced chemical
reactivity therefore is more suited to refractory applications. Finally
fused magnesia which is produced in an electric arc furnace from
caustic calcined magnesia at temperatures in excess of 26500C is
used for a variety of refractory and electrical applications [2].
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The aim of the present work is to characterize the effect vi-
brovacuumizing on strength of magnesia binder.

As early as in the 30s of the previous century vacuum com-
paction of concrete mixes has been used successfully in the con-
struction of buildings and structures of mass concrete [3, 4, 5. In
practice, back at that time the advantages of vacuum compaction
of concrete mixes in monolithic structures had already been con-
vincingly proved. The main ones are the following: increase in labor
productivity; reduction of the period of construction of buildings
or individual structures; significant reduction in metal consump-
tion (material consumption) by formwork; energy savings; reduc-
tion of specific consumption of cement; significant improvement
in concrete quality. The technology vibrovacuumizing, which pro-
vides the appearance of the positive properties of concrete as the
rapid growth of strength in the initial period of hardening, reduc-
tion of time for the heat treatment of products, reduction of metal
processing equipment by reducing the fleet forms and reduce W/C
vibrovacuumizing technology significantly increases the degree of
compaction of the concrete mix [6].

Materials and experiments

In the Kharkiv National University Civil Engineering and Archi-
tecture carried out a study on the use of a magnesia binder for man-
ufacturing specimens. There were two types specimens were



prepared two specimens were casting by vibration and two
specimens by vibrovacuumizing. Specimens details 4x4x16 cm,
humidity of the mixture (W/C) was used in the range of 0.8. The
apparatus of test samples is shown in figure 1.

Fig. 1. Laboratory equipment for sample preparation by method
vibrovacuumizing

The materials used in the studies.

Binder- Caustic magnesite Lebanon with a bulk density
equal to 865 kg/?, the brand of caustic magnesite PMK-87;

- Magnesium chloride MgClI2 -6N20 - to increase the
solubility of MgO, and its interaction with the water velocity.

) ) Table 1.
Content of caustic magnesite

MgO SiO2 Ca0 Al:O; Fe:0:3 + FeO Na:0 + KO
84,4 2,7 33 09 1,6 1,7

For hydration magnesia binder used aqueous MgCl2
solution with a density 1,125-1.220 g/c.

Results and discussion

It was investigated vibrovacuumizing effect on the
specimens shown in table 2, the vibrovacuumizing reduces
the permeability of magnesium oxide cement mortar, which
is characterized by a decrease in the water absorption of the
magnesium oxide cement mortar [6]. By reducing the num-
ber of pores in the cement mortar when the water is released,
the magnesium binder strength will increase. The degree of
compaction of the magnesium oxide cement mix at vibrovac-
uumizing depends on the frequency and amplitude of the vi-
brator and the duration of vibration and vacuum. When
compacting magnesium oxide cement mixes oscillation am-
plitude was within the range of 0.3-0.7 mm at a frequency of
about 3000 vibrations per minute [6]. Owing to the depres-
sion created in the suction shield of the mortar through the

) ) Table 2.
Content of caustic magnesite
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filter sucked air and water which are removed with a vacuum
pump. Cement particles retained by special filter materials.

The experiment shows that the specimens were casting
by vibration owned strength curve refers to the existence of
small improvement in the compression and flexural strength.

In case of the concrete specimens were casting by vi-
brovacuumizing refers to the existence of significant im-
provement in the compression and flexural strength
compared with vibration specimens see fig. 2, 3.

a5
a0 |
35 |
0 |

25 ¢

Flexural strength kg/o®

20 ¢

15
time in day
Fig. 2. Flexural strength of the magnesite binder specimens:
1 - specimens were casting by vibrovacuumizing;
2 — specimens were casting by vibration.
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Fig. 3. Compression strength of the magnesite binder specimens:

1 — specimens were casting by vibrovacuumizing;

2 — specimens were casting by vibration.
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Conclusion

The magnesite binder specimens were casting by
vibrovacuumizing showed higher strength in comparison to
The concrete specimens were casting by vibration. The exper-
iment demonstrates that The magnesite binder specimens
were casting by vibration has voides and pores And therefore,
these voids and pores decrease of the mechanical properties
of the specimens ,but when casting by vibrovacuumizing, the
voides and part from water decreased and therefore the
mechanical properties of the specimens improved.
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