Ceramic building materials

YAK 666.3.02/.03

AN. MIBAHOB', nrxeHep (assasian@yandex.ru), A.f0. CTONBOYLUKWH', KaHg. TexH. Hayk (stanyr@list.ru);
V. CTOPOXKEHKO?, o-p TexH. Hayk (baskey_ltd@mail.ru)

T Cubmpckmii rocyaapcTBEeHHbIA MHAYCTPUanbHbIN yHBepceuTeT (654007, Kemeposckas o61., r. HookyaHeLK, yn. Kuposa, 42)
2000 «backelt Kepamuk» (454111, YensbuHckas o6n., r. YensbuHck, yn. Ctenana PasvHa, 16)

[pyMHUMNbI cO3aHUA ONTUMANIbHOW CTPYKTYPbI
Kepamu4eckoro Kupnu4a nonycyxoro npeccoBaHus

CchopmynnpoBaHbl NPUHLMNLI CO3AAHNS ONTUMANTbHOI CTPYKTYPbI KEPAMUYECKOr0 KUPMYa NoyCcyxoro NpeccoBaHus. YCTaHoBMEHO, 4TO Ans Mano-
1 YMEPEHHO NNACTUYHOIO FUHUCTOrO ChIPbSi HEOOX0AMMO ero n3menbyeHne oo knacca -0,3+0 mm. Hauny4was ynakoBka 3epeH U3Menb4eHHOro
TOHKOAMCMEPCHOTO CbIPbs NPY NMPECCOBAHNI AOCTUrAETCA 3a CYET UX NPeABaPUTENbHON arperaumn. PaunoHanbHblii rpaHyNoOMeTPUYECKNA COCTaB
Npecc-nopoLUKoB 06ecneynBaeTcs rpaHynMpoBaHMeM Matepuana B Typ6ononacTHbIX CMECUTENAX-TPAHYNATOpax. IKCNEPUMEHTANBLHO 11 B 3aBOLCKNX
YCNOBUAX MOATBEPXKAEHO, YTO KUPMUY N3 TOHKOM3MENbYEHHOTO FPaHyNIMPOBAHHOr0 MaTepumana MMeeT 0HOPOAHYI0, 6e3AeHEKTHYIO TEKCTYPY
Kepamu4eckoro KamHs, o6ecneqnBatoLLyo nosbilenne (B 1,3-1,5 pasa) u3nko-mexaHu4eckux CBOMCTB N3Lenuii. MpeanoxeH HOBbIA CNoco6
nony4eHns apEKTUBHON CTEHOBOI KepaMMKKM C PABHOMEPHO pacnpefeNieHHol CUCTeMOi MOP0306e30NacHbIX MaKponop, 3aKM04eHHbIX

B MPUCTEHOYHbI BOAOHENPOHULAEMbII CTEKNOKPUCTANANYECKUIA KapKac, CCHOPMUPOBAHHBIA MO UX MOBEPXHOCTH.
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Principles for Creation of Optimal Structures of Ceramic Semidry Pressed Brick

The principles for creation of optimal structures of ceramic semidry pressed brick are formulated. It is found out that for low- and moderate-plasticity clay raw material its refinement to
class -0.3+0 mm is required. Best grain packaging of the grinded fine raw material during compaction is achieved due to its preliminary aggregation. It is established that the rational
granulometric composition of a press powder is ensured by material granulation in the turbo impeller mixer-granulators. Experimentally and in the industrial conditions it is confirmed
that the bricks produced from fine grinned granulated material have a uniform, defect-free texture of s ceramic crock, providing an increase (in 1,3-1,5 times) in physical and mechani-
cal properties of products. A new method for obtaining an effective wall ceramics with uniformly distributed system of freeze resistant macropores incorporated into the wall waterproof

glass crystalline framework formed on their surface is offered.

Keywords: optimal structure, ceramic brick, semidry pressing, granulation, effective wall ceramics.

OCHOBHO# 3afayeil JIOOOrO MPOU3BOACTBA SIBJSETCS
MOoJIydYeHUe KaueCTBEHHOM MPOAYKIIMM, KOTOpasi B KEpaMu-
YECKOM OTPACIM PEIIaeTCs MOCPENCTBOM U3yYEHUS MIPOLIEC-
coB (DOPMUPOBAHUST ONITUMATIBHOM CTPYKTYPbI KaK ChIPIIO-
BBIX U3MIEIUI, TaK M KEPAMUIECKOTO KaMHs 1 3(hHeKTUBHO-
TO YIPaBJICHUS UMU.

Cnocob MoJycyxoro mpeccoBaHusl KEPaMUUYECKOTro KUp-
11ya, B CBOE BpeMsl aKTUBHO BHEAPSIEMbIii 110 IPUYMHE Ka-
KYIIEHCS IPOCTOTHI TEXHOJIOTUH, B TOCJIETHEE TOIBI TOIBEP-
raeTcs TEXHOJOTMYECKOM M amnmaparypHOW PEeKOHCTPYK-
umu [1-3]. «[lepesarpy3ka» crocoda uaeT Mo MyTy YCTpaHe-
HUSI OCHOBHBIX MPUYMH HEBBICOKUX 3KCIUTyaTallUOHHBIX Xa-
PaKTepUCTUK U3AENIA: HU3KOE Ka4YeCTBO MTIOMOJIA ChIPbSI, HE-
OIHOPOIHBIE TPAHCOCTAB M BJIAXHOCTb MPECC-TTOPOLIKOB,
CJICICTBMEM YEero SBJISIIOTCSI XOPOIIO M3BECTHBIE Ne(EKThI

T o Ry ki Lty W

Puc. 1. Bug ceepxy (a) n nonepeyHbliii paspes (b) kepaMmnyeckoro Kupnmya noaycyxoro npeccoBaHms

C NOJy3aMKHYTbIMW NYCTOTaMWU: 1- CyLWWNbHbIE TPELWWHDI; 2- KaBepHbI

Fig. 1. Top view (a) and cross-section (b) of ceramic semidry pressed brick with semiclosed voids:

1 - drying cracks; 2 - caverns

(CYPONIENIBHBIE

The main objective of any production is to obtain high-
quality products, which in the ceramic industry is achieved by
studying the formation processes of optimal structures of
adobe products as well as ceramic crock, and their effective
control.

The method of semidry pressing of a ceramic brick, being
actively introduced at some point of time in the past due to the
seeming simplicity of technology, in recent years has been
subjected to a technological and instrumental reconstruc-
tion [1-3]. «Reset» of the method is carried out by addressing
the root causes of poor performance properties of the products:
low quality of raw material grinding, granulometric heteroge-
neity and moisture of press powders, that cause the well-
known structural defects in semidry pressed bricks (Fig. 1),
features which were considered earlier by the authors [4].

T T Practice has shown that the satisfac-

: y tory (according to State Standard

Specification 530—2012) quality of ce-

ramic semidry pressed brick can be
achieved by:

— granulation of a clay mass with the
subsequent drying of granules in the
dryer drum up to the mixing moisture
content of the moulding powder [5];

— fine grinding and mechanical acti-
vation of a clay raw material [6];

— use of new technological methods
and equipment for processing of raw
clay and pressing of products [7, 8].

However, taken separately the tech-
nological advances do not yet allow to
solve the main problem — the same

Ty
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Kep:ummec:me CTPOHTE/IbHBIC MaTepHAIbI

CTPYKTYPHI KUPIIMYA ITOIyCYXOro npeccoBanus (puc. 1), oco-
OCHHOCTU KOTOPBIX paCCMATPUBAJIMCh aBTOpaMM paHee [4].
IIpakTrka mMokasaja, YyTo YIOBJIETBOPUTEIHHOTO (11O
['OCT 530—2012) kauecTBa KEepaMHU4YECKOT0O KMPITUYA TTOJTy-
CYXUM CITOCOOOM MPEeCcCOBaHUSI MOXKHO JIOCTUYb 3a CYET:

— TPaHyJMPOBAHUS TJIMHSIHOW MAacChl C MOCJEAYIOIEH
CYIIKOIi TpaHyJI B CYIIMJIBbHOM OapabaHe 10 (pOpMOBOUYHOM
BJIAXKHOCTHM Mpecc-Iopolka [5];

— TOHKOTO IOMOJIa M MEXaHOAKTUBAlUM TJIMHHUCTOTO
CEIpb4 [6];

— UCIIOJIb30BaHMST HOBBIX TEXHOJIOTUYECKUX IMPUEMOB U
o0opynoBaHus ISl TIepepabOTKU TJAWHUCTOTO ChIpbSl U
npeccoBaHMs usnaenuii [7, §8].

OnHaKo OTAENbHO B3SITbIe TEXHOJIOTMUECKUE ITOCTIXKE-
HUSI HE TTO3BOJISIIOT TT0KAa PelUTh IJIABHOM 337aui — OJIMHa-
KOBOTO KayecTBa KepaMMUYECKUX W3IENUIl MIacTUYeCKOro
¢opMoOBaHUSI U TTOJTYCYXOTO TTPECCOBAHMSI.

ABTOpBI MpeIaraloT KOMIUIEKCHOE pellieHue TpooJie-
MBI, B OCHOBE KOTOPOTO 3aJI0Xe€HO (POpMUpPOBAHUE OIITH-
MaJIbHOI CTPYKTYPhlI KEPAMUYECKOTO KMPIIUYa 3a CYET MO-
NETIMPOBAaHUST MPOLIECCOB TOHKOTO TOMOJa, TPaHyJsIUH,
MPECCOBAHUSI, CYIIKU U 00XKUTa UIETUIA.

Jlns co3maHusi ONTUMAJIBHOM CTPYKTYPhl KEPaMUUYECKO-
TO KUPITMYa MOJYCYXOro MPeccoBaHMsI KakK B Ja00OpaTOPHBIX
YCIOBUSAX, TaK ¥ TIPU 3aBOJACKUX UCTIBITAHUSIX OBUIM pean-
30BaHBI CIICAYIONINE TEXHOJIOTUIECKIE TTPUHLIMIIBI.

IIpesxne Bcero MajgoriaCTUYHOE TJIMHUCTOE ChIPhE MO/~
Beprajoch Cyllike U MeXaHOAKTWMBalMK (ITOMOJI IO Kjacca
-0,3+0 MM) B pOTOpPHOIi BUXPEBOI1 MEJIbHULIE-CYIIIMIIKE VTN
MasITHUKOBOU MeJbHMIE. Takass MacCOMOATOTOBKA Tepe
TTOJTy4YeHUEM TTpecc-TTopoITKa 0cooeHHO 3(deKTUBHA 1 He-
obxomuMa IJisi 3aKapOOHM3MPOBAHHOIO CHIPbSI, UYTOOBI
YCTPaHUTb BpelHOE BIUSIHUME KapOOHATHBIX BKIIOUEHUH Ha
KayecTBO KaMHsl. CrenyeT OTMETUTb, YTO MPU IIacTUYe-
CcKoM (hOPMOBAaHUM TOHKHWIA TTOMOJI TJIMH OCYILIECTBIISCTCS
Ha Bajyprax ¢ 3a3opom 0,7—0,8 mm [9].

JInst co3maHust ONITUMAJTBHBIX YCJIOBUIA TIPECCOBAHUS U3-
JIENTA M3 TOHKOIUCTIEPCHOTO aKTMBUPOBAHHOTO CHIPbSI He-
00XOMMMBI HOBBIE TEXHOJIOTMYECKHE TTOIXObI K €ro arpera-
uuu. IlonydyeHue rpaHyJIUPOBAaHHBIX IPECC-MOPOIIKOB C
Mpeob/1a1aloIIM pa3MepoM 3epeH 1—3 MM MPUHIUMITUATIBHO
OTJINYAETCS] OT TPAAULIMOHHBIX METOJOB, MOCKOJIbKY BBICO-
Kast AUCTIEPCHOCTD MCXOMTHOTO MaTepHaia aejlaeT HeBO3MOX-
HBIM €T0 YBJI&XXHEHUE ¥ TOMOTeHU3alIIO B IBYXBAJIBHOM WJTH
CTepXXHEBOM cMecuTesie. PallMoHa bHbBINM rpaHyJIoMeTpruye-
CKHWIA cOCTaB [JIsl HaWJIy4yllleil YIMaKOBKM IpPecc-MOPOLIKOB
TpY TIPECCOBAaHUM OOECTICUMBACTCS 3a CUET TPAHYISILIUM Ha
Pa3JIMYHBIX BUAAX TYpOOJIOMACTHBIX CMECHUTEJIe-rpaHyIsi-

quality of ceramic products produced by soft-mud moulding
and semidry pressing.

The authors offer an integrated solution of the problem,
which is based on the formation of optimal structures of ce-
ramic brick via modeling processes of fine grinding, granula-
tion, pressing, drying and burning of products.

To create optimal structures of ceramic semidry pressed
bricks in the laboratory as well as during industrial tests the
following technological principles were implemented.

First of all, low-plasticity clay material was subjected to
drying and mechanical activation (grinding up to a class of
-0,3+0 mm) in the jet rotary mill-dryer or oscillating mill.
Such mixture preparation before obtaining the press powder
is especially effective and necessary for carbonized raw mate-
rials to eliminate the harmful effects of carbonate inclusions
on the crock quality. It should be noted that during soft-mud
process of brick molding the fine grinding of clays is carried
out on rollers with a gap clearance of 0,7—0,8 mm [9].

To create optimal conditions for pressing of products
from fine activated raw material the new technological ap-
proaches to its aggregation are needed. Preparation of granu-
lated press powders with a predominant grain size of —3 mm
is fundamentally different from the traditional methods since
the high dispersion of the raw material makes its hydration
and homogenization in the twin-shaft or rod mixer impossi-
ble. Rational granulometric composition for the best packag-
ing of press powders during pressing is provided by granula-
tion in various kinds of turbo impeller mixer-granulators
produced by domestic industry [10]. Granulated masses have
a greater mobility and lower values of elastic deformation and
internal energy compared to dispersed powders, that can
significantly reduce the pressing pressure of products.

Change in the conditions of raw materials preparation
and granulation of press powders contributes to obtaining a
homogeneous structure of capillary-porous body and im-
proves adobe hydraulic conductivity. It was established that
under optimum pressing pressures during the process of
adobe compaction up to plastic deformation of granules at
their boundaries there is a concentration of liquid phase due
to the moisture squeezing from the granules body. Then,
while burning in the boundary layer an intensive generation
of a pyroplastic phase takes place due to the predominance of
low-melt components of a batch that migrate to the surface of
the granules during pressing. It results in formation of a sin-
tered crock in these zones and, finally, increases the strength
of contacts between granules [11].

Implementation of the described principles was carried
out for low- and moderate-plasticity raw clay material tradi-

TOPOB, BBIMTYCKAEMBIX OTEUYECTBEHHOW MPOMBINUIEHHO-  tionally used in semidry pressing on the example of loam
Ta6bnuua 1
Table 1
MaccoBasi 40N KOMMOHEHTOB, % (Ha aBCOMIOTHO CyX0e BELLEeCTBO)
Mass fraction of components, % (on absolutely dry substance)
Sio, TiO, Al,04 Fe, 04 MgO Ca0 R,0 nnn /Lol
60,5 0,86 13,3 5,35 1,62 5,18 3,6 8,63
Ta6nuua 2
Table 2
CROCO6 MOMroTOBNGHIS MNpepen npo4HocTy, Mra CpenHsis Bogonorno- Mopo30CTOii-
P Ultimate strength, MPa MNOTHOCTb, Kr/M® weHne, % KOCTb, LIMKbI
fipecc-nopotuka Average density Water Frost-resistance
Method of press powder preparation fpyn Cxatin npu narube 3 NN '
compression bending kg/m absorption, % cycles
Tpap_,vyumoww (cyLuga, .nOMO“) 12,1 2,2 1770 13,6 35
Traditional (drying, grinding)
Mpepnaraembiit (ngaHOKTmagumq, rpaququmq) 19,3 25 1675 116 S50
Proposed (mechanical activation, granulation)
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Ceramic building materials

cteio [10]. I'paHynmupoBaHHBIE MAacChHI
00yagaT OOoJbIIel MOABUXKHOCTBIO U
MEHBIIMMU 3HAYEHUSIMU YIIPYron ne-
(opmaluu 1 BHYTpeHHE 3HEPruu mo
CPaBHEHMUIO C IVCIIEPCHBIMU TTOPOIIIKA-
MU, 4TO TO3BOJISIET CYIIECTBEHHO CHU-
3UTh JaBJICHUE TIPECCOBAHMS U3IEITUIA.
H3MeHeHre YCIOBUN TMOATOTOBKHU
CBIPbSI ¥ TPAHYJISILIMS TTPECC-TTOPOIIKOB
CIOCOOCTBYIOT TOJYYEHUIO OIHOPO.I-
HO# CTPYKTYpHl KalWIISIPHO-TIOPUC-
TOTO Tejla M TIOBBIIIEHUIO BJIArOIIpo-
BOJIHOCTU ChIpIIA. YCTaHOBJIEHO, UYTO
NPy ONTUMAJIBHOM JaBJIEHUU TTPECCO-
BaHUS B MPOLIECCE YIJIOTHEHUS ChIplia
IO TJIACTUYECKO AechopMaliuy rpaHyI
Ha MX rpaHUIaX TTPOUCXOIUT KOHIICH-
Tpaumsi XXKUIKO# (a3bl BCIEACTBYE BbI-

o . R EL oo £

Puc. 2. MakpocTpyKkTypa kepammyeckoro Kupnmya nd 6epackoro CyrivHka ¢ 3aBoACcKoii MacComnoaro-
TOBKOW (&) 1 MOAroTOB/IEHHOrO pa3paboTaHHbIM CNOCO60M (b). YCNoBUS CbeMKW: aHWNNG, OTPaXeH-
HbIli cBET, yBenuyeHune X50, Hukonu Il: 7 — 0610MKM UCXOAHBIX MUHEPANoB; 2 — Makponopbl

Fig. 2. Macrostructure of the ceramic brick produced from Berdsk loam with a factory mixture
preparation (a) and produced according to the developed method (b). Shooting conditions: polished
section, reflected light, magnification x50, nicols II: 7 — fragments of initial minerals; 2 — macropores

KMMaHMSI BJIaTM M3 Tejla TpaHyl. B

JNaTbHERIIIEM MPY 00XXUTe B TPAHUYHOM CJI0€ TTPOMCXOAUT
MHTEHCUBHOE (hopMUpOBaHUE MUPOIJIACTUYHON ha3bl 3a
cyeT mpeobiagaHus JerKoMIaBKOil COCTABISIIONIEH IUXTHI,
MUTPUPYIOILIEH Ha MOBEPXHOCTh TPAHYJI MPU MPECCOBAHUH,
YTO TIPUBOJAUT K OOPA30BAaHUIO B 3TUX 30HAX CITEKILETOCs
Yyeperka v B KOHIIE KOHIIOB K YBEJTMYEHUIO POYHOCTH KOH-
TaKTOB MexXAy TpaHyiaamu [11].

Peanu3zaiius u3noxXeHHbIX PUHIIMITOB ObLIa TPOBeACHA
JUTSl TPAIULIMOHHO UCTOJIb3YEMOTO MPHU MOJTyCyXOM MPecco-
BaHUU MaJIO- U YMEPEHHOIJIACTUYHOTO TNIMHUCTOTO ChIPhSI
Ha TIpuMepe CyriuHKa bepackoro MecTopoxaeHuUs
(HoBocubupckas 061.). Cbipbe HU3KOAUCIIEPCHOE, HeCTie-
Karolieecsl, BBICOKOUYBCTBUTEIbHOE K CYIIIKE, C BBICOKUM
colepKaHUEM KpacsIiuX OKCUIOB. XMMMUYECKUN COCTaB
CyTJIMHKA MpeacTaBieH B Ta0. 1.

OMnbITHO-3aBOJICKME UCTIBITAHUST TEXHOJOTUYECKUX MPU-
eMOB (DOPMUPOBAHUS ONITUMATILHOW CTPYKTYPBI KepamMuie-
ckoro kupnuya nposoawinck B OO0 «bepackuit kupnua-
HBIIl 3aBOM». Bbula BhIMyIlIeHa OMBITHAs MapTHSl KUpITAYa

from Berdsk deposit (Novosibirsk region). Raw material is
low-disperse, non-caking, highly sensitive to drying, with a
high content of coloring oxides. The chemical composition is
shown in table 1.

Pilot industrial tests of technological approaches to for-
mation of an optimal structure of ceramic brick were carried
out at LLC «Berdsk Brick Factory». A pilot batch of bricks
was produced using a new method of mixture preparation
including drying and grinding in a jet rotary mill-dryer up to
class -0,3+0 mm, granulation of powder in the turbo impeller
granulator TL-100 up to formation of granules of diameter
1—3 mm simultaneously moisturized up to molding moisture
0f 10,5—11%. Pressing of a brick from the granulated and fac-
tory press powder was carried out on presses SM-1085B.
Drying and burning of the products were carried out at tem-
perature 1000°C in the tunnel kiln in accordance with the
process requirements for brick production at a factory.

Results of the physico-mechanical tests, performed in the
factory’s laboratory, have shown that the ceramic brick from
the granulated Berdsk loam, produced in
accordance with the new technology of
mixture preparation, essentially surpass-
es in quality its factory analogue (table 2).

Complex investigations of the struc-
ture and phase composition of ceramic
brick were carried out with the use of
petrographic, electron microscopy and
X-ray analysis methods.

The investigations of the ceramic
crock structure (Fig. 2) showed that the
texture of the factory brick is large-
brecciated with fragments of initial raw
minerals (Fig. 2, a), along their perim-
eter macropores are located indicating
the defects caused by adobe pressing.
On the contrary, in the brick from finely
granulated material the texture is eutec-
tophyric (Fig. 2, b). Fine-grained min-
eral neoformations are imbedded into
the polycrystalline bulk (Fig. 3, ¢, d;
Fig. 4, ¢, d). Homogeneous, defect-free
texture of the crock enhances the quali-
ty of semidry pressed ceramic wall ma-
terials produced by the new method of
mixture preparation.

It should be noted that the devel-

Puc. 3. MukpodoTtorpadpum kepammyeckoro kupnuya n3 6epackoro CyrimHka ¢ 3aBOACKON Macco-
NOAroTOBKOM (&, b) U NOAroTOBNEHHOro pa3paboTaHHbIM cnocoboM (¢, d). YCNoBus cbemku: Wwnmd,
npoxoaawmii ceeT, ysenundeHune x50, Hukonu Il (a); Hukonu X (b); yBenuuerme X100, Hukonu Il (c);
HUkonn X (d): 7 — 0610MKIN UCXOAHbIX MUHEPasoB; 2 — Nopbl

Fig. 3. Micrographs of the ceramic brick produced from Berdsk loam with factory mixture preparation
(a, b) and produced according to the developed method (c, d). Shooting conditions: thin section,
transmitted light, magnification x50, nicols Il (a); nicols X (b); magnification X100, nicols Il (c);
nicols X (d): 1 — fragments of initial minerals; 2 — pores

HAayuHO-MexXHU4ecKuil U NPOU3800CMBEeHHbIIL HCYPHAN
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oped principles of formation of ceramic
products structures significantly extend
the capabilities of the semidry pressing
technology. Fine grinding allows to mix
efficiently the activated powder with any
kinds of additives (bulk coloring, burn-

WEEVIAYID!S anpenv 2015

67



Kepaunqecme CTPOHTE/IbHBIC MaTepHAIbI

C WCIIOJIb30BaHMEM HOBOTO CITOCO0A
MAacCOTMOATOTOBKM,  BKJIIOYAIOIIETO
CYLIKY W TIOMOJI CyIJIMHKA B BUXpeE-
BOIl MeJIbHUIIE-CYIIWIKE 0 Kiacca
-0,3+0 MM; rpaHyJsSIIMIO TIOpOIIKa B
TypOosonactHoM rpanyasitope TJI-100
o (GhOpMUPOBAHUSI TpaHyJl IMaMeTpa
1—3 MM Npy OTHOBPEMEHHOM YBJIaXkK-
HeHuu A0 (HOPMOBOYHON BIAKHOCTU
10,5—11%. IlpeccoBanme KUpInada U3
IrPaHyJIMPOBAHHOTO W  3aBOJICKOTO
Mpecc-TopoIKa OCYIIECTBISIOCh Ha
npeccax CM-1085b. Cymka u ooxur
unenuii npu temmeparype 1000°C npo-
BOIWJINUCH B TYHHEJbHOI MeYU B COOT-
BETCTBUM C TEXHOJOTMYECKUM peria-
MEHTOM T10 BBIIMTYCKY KUPITMYa Ha 3aBOJIE.

PesynbraThl  (U3MKO-MeXaHUYE-
CKUX WCTBITAHWUNM KUPIMYa, BBITTOJ-
HEHHbIE B 3aBOACKOI J1labopaTopuu,
MoKa3ajiu, 4To KepaMUYeCcKUil Kupnua
Ha OCHOBE I'paHyJHUPOBAHHOTO Oepi-
CKOTO CYTJIMHKA, TTOJIy4EHHOTO 10 HO-
BOM TEXHOJOTMM MAacCCOIOATOTOBKMU,
CYIIECTBEHHO TIPEBOCXOAMUT IO Kaue-
CTBY 3aBOJICKOIi aHaJIor (Tab. 2).

Bouin mpoBefeHbl KOMILIEKCHBIE
HCCeNOBaHMSI CTPYKTYPbI U (Ha30BOro
COCTaBa KepaMU4IeCKOT0 KUpIJa ¢ uc-
MMOJIb30BaHUEM TIETpoTpauIecKoro,
3JIEKTPOHHO-MUKPOCKOTTMIECKOTO U
peHTreHo(a30BOro MeTOIOB aHAJIM3A.

HccnenoBaHusi CTPYKTYypbl Kepa-
MMYECKOro ueperka (puc. 2) mokasaiu,
YTO Yy 3aBOJICKOTO KUpPIMYa TEKCTypa
KpYIHOOpeKk4yueBass ¢ 00JIOMKaMUu MC-
XOJHBIX MUHEPAJIOB (puc. 2, a), 1o me-
pUMETPY KOTOPBIX paclojaraloTcs
MaKpOIoOpbI, CBUAETEILCTBYIOIINE O J1e-
(exTax, BOBHUKIIUX MPU MPECCOBAHUU
cbipua. Hampotus, B KUpruye U3 TOH-
KOM3MEJIbUEHHOTO TpaHyJIMPOBaHHOTO
Marepuaiga TeKCTypa 3BTeKTO(HUpoBas
(puc. 2, b). MenKo3epHUCTbIE MUHE-
paJibHble HOBOOOpA30BaHUsS TOTpyXe-
Hbl B MOJHOKPUCTAIIMYECKYIO OCHOB-
Hyto Maccy (puc. 3, ¢, d; puc. 4, c, d).
OpHoponHasi, 6e3nedeKkTHas TEKCTypa
yepernka o0ecriedynBaeT MOBbIIIeHNE Ka-
YecTBa KepaMUYeCKUX CTEHOBBIX MaTe-
pUAIOB TMOJIYCYyXOro MpeccoBaHUs, TO-
JIy4EHHBIX HOBBIM CIIOCOOOM Macco-
MOATOTOBKU.

CreayeTr OTMETUTh, YTO pa3pabo-
TaHHBIE TIPUHUIUIBI (HOPMUPOBAHUS
CTPYKTYp KE€paMUYeCKUX W3IEINI Cy-
IIECTBEHHO PACHIMPSIOT BO3MOXHOCTH
TEXHOJIOTUM TTOJTYCYXOTO MTPEeCCOBaHMSI.
ToHkuit momout 1o3BoJisgeT 3hPeKTUB-
HO CMeIIMBaTh aKTUBUPOBAHHBIN IT0-
pOIIOK ¢ JIOOBIMUA BHAAMH J00aBOK
(00BEMHOTO OKpalllMBaHUsI, BHITOPAIO-

b ‘. ¢ . L i

Puc. 4. COM mukpodoTorpacdumn CTPyKTypbl KepamMmyeckoro kupnvya ua 6epackoro CyrivHka c
3aBO/ICKOW MacconoaroToBKOM (&, b) 1 NOAroTOBNEHHOro pa3paboTaHHbIM cnocobom (c, d)

Fig. 4. SEM micrographs of the ceramic brick structure produced from Berdsk loam with factory
mixture preparation (a, b) and produced according to the developed method (c, d)

Puc. 5. MukpodoTorpadum CTpyKTypbl KUpnmya ¢ 3anoIHUTENEM N3 FPaHyIMPOBAHHOMO NEHOCTEKIIO-
KPUCTaNINYeCKoro Matepuana. YCnoBusi CbeMku: Wnnd, NpoxoasaLmin CBeT, yBennyeHne x50, HuKo-
mm I (a); Hkonm X (b); COM (c, d): 1 — ocTeknoBaHHas nopa; 2 — kepamMuy4eckumii kapkac; 3 — cTekno-
KpucTananyeckasl Bbiniaska Ha rpaHuLLe Nopbl C KEPaMrU4ecknm Kapkacom

Fig. 5. Micrographs of the brick structure with filler from granulated foam glass crystalline material.
Shooting conditions: thin section, transmitted light, magnification x50, nicols Il (a); nicols X (b);
SEM (c, d): 1 - vitrified pore; 2 — ceramic frame; 3 — glass crystalline smelting at the border of the pore
with a ceramic frame

IIMMHU, CTPYKTYPOOOPA3yIOIMMHU U T. J.), a TPaHyIsSIIusI —
MOJIYYUTh IMPOKUI KJIACC MTPeCC-TTOPOIIKOB /51 IPOU3BO/I-
CTBa HE TOJIbKO CTEHOBOI, HO U CTPOUTEIbHON KepaMUKHU.

ABTOpaMU pa3zpaboTaHa TEXHOJIOTHUS ToydeHus1 addek-
TUBHOI CTEHOBOM K€paMMKHU MOJIyCYXOrO IPeCCOBAHMUSI U3
0OepACKOTro CYIMHKA U TpaHyIMPOBaHHOTO NeHocTeKa. B 3a-
BOJIICKMX YCJIOBMSIX OBIJT MOJTyYeH KepaMUUeCKUIA KMPITAY Map-
K1 M150 (mpoyHocTh npu cxatun 6ojiee 16 MIla), cpenHeit
TUTOTHOCTBIO MeHee 1000 KT/M> 1 BozmomnoriomeneM 6—7%.

ing out, structure-forming ones etc.) and granulation — to
receive a wide class of press powders for production of not
only wall but also construction ceramics.

The authors have developed an effective manufacturing
technology of semidry pressed wall ceramics from Berdsk
loam and granulated foam glass. In the industrial conditions
ceramic brick of grade M150 (compressive strength more
than 16 MPa), average density below 1000 kg/m? and water
absorption of 6—7% was produced.

Hay4HO-mexHuMecKuil u npoussodcmeenulll deypHan (G paie)yrr=g|s b2
68 anpens 2015 WLATEP AT 15)°



Ceramic building materials

[lonyyeHHble pe3ynbTaThl O0YCIOBICHB OCOOCHHOCTSI-
MU DQU3UKO-XMMHUYECKHX MPOLECCOB (DOpMUPOBAHUS Kepa-
MMYECKOTO uYepernka M3 TIPaHYJIMPOBAHHOTO TIpecc-
IOpOIIIKa, B KOTOPOM paBHOMEPHO pacIpeie/ieHbl ITyCTOTe-
JIble TpaHyabl neHocTtekna. Ilpum temmeparype 850—900°C
000J109Ka TpaHyJ pa3MsryaeTcsa W oOpa3oBaBIIasCs KUII-
Kasg ¢aza MPOHUKAET B TeJO KepaMMYEeCKOro KUpIHUYa.
[Ipoucxonut cOMMKEeHME YaCTULL TBEPAOIt (pa3bl 3a CUET CUJI
TTOBEPXHOCTHOTO HATSIKEHMsI, KpOMe TOTO, B Heil pacTBOpSI-
IOTCSl YaCTHUIIbl TIIMHUCTBIX MWHEPAJIOB W HECBSI3aHHOTO
KBaplia U U3 paciuiaBa oOpa3yloTcs HOBbIE KpUCTaUIMYe-
ckue daspl. TakuMm 00pa3oM, B KepaMHUECKOM KUpIHUYe
Cco3JaeTcs PaBHOMEPHO paclpelneieHHass cucTeMa IIop,
CTEHKM KOTODPBIX SIBJISIOTCSI BOAOHEMPOHMUIIAEMBIMU U
MPOYHBIMU B pe3ysibTaTe MpoTeKaHUs TBepAoGa3HbIX peak-
LIMi1 TTO TpaHulIe rpaHyJia — KepaMUYeCKUi KaMeHb (puc. 5).

JlaboparopHble HMcCenI0BaHUSI U ONBITHO-3aBOACKHUE
HUCTIBITAHUS pa3pabOTaHHBIX aBTOPAMU CITOCOOOB CO3AaHUS
ONTUMAJIBHOM CTPYKTYPBI KepaMMUECKUX U3IETUI IMoKa3a-
JIU BO3MOXHOCTb TMPOTPECCUBHOTO PAa3BUTHUSI TEXHOJOTUU
TMOJIyCYXOT'O TIPeCCOBaHUSI, KOTOPOE MO3BOJIUT €ii OBbITh BOC-
TpeOOBaHHOI MPOU3BOIUTENSIMU KUPIMYa U KOHKYpPUPO-
BaTh C IUIACTUYECKUM (DOPMOBAHUEM B YCIIOBUSX HEU30EK-
HOTO TIepexo/1a MoI0TPAC/IU KEPaMUUYECKHUX CTEHOBBIX MaTe-
pYAaJIOB Ha MEHee KaueCTBEHHOE ChIPhE.
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The obtained results are determined by the specific
physical and chemical processes in ceramic crock formation
from the granulated press powder, in which the hollow foam
glass granules are evenly distributed. At temperature of 850—
900°C the granule shell softens and the generated liquid
phase penetrates into the body of ceramic brick. Due to the
surface tension forces the drawing together of solid phase
particles takes place, besides, the particles of clay minerals
and unbound quartz dissolve in it, new crystalline phases are
generated from the melt. Thus, in the ceramic brick an
evenly distributed pore system is formed, the walls of which
are waterproof and durable as a result of the solid phase flow
along the border «granule-crock» (Fig. 5).

Laboratory studies and pilot industrial tests of the methods
for creation of optimal structures of ceramic products developed
by the authors have demonstrated the potential for progressive
development of semidry pressing technology, which will allow it
to be demanded by brick manufacturers and compete with the
soft-mud process of brick moulding in the conditions of inevi-
table transition of the sub-sector that produces ceramic wall
materials to usage of the lower quality raw materials.
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20 tbespans B Hosocubupcke 3aseplumna pab6oty MexayHapogHas CTpouTeNbHAs W WHTepbepHas BbicTaBka Cm6bung-2015
(SibBuild) — rnaBHoe 6U3HEC-MepONpUATAE CTPOUTENLHOA oTpacnn Cubupu. OpraHu3aTopoM BbICTABKM SABASETCH KOMMAHWA
«|TE Cnbupb» — HOBOCMOMPCKNIA ochuc Tpynnbl komnanuii ITE, nngepa poiHKa BbICTABOYHbIX yCayr Poccun.

CteHp, komnaHum KHAY®, nonyunBwunii HassaHne KHAY® Mapk, AencTBUTENbHO Obin
MOXOX Ha PaNCKUii Yyronok, rae u ¢ matepuanamMm MoOXHO Obl1I0 03HAaKOMUTLCS, U NOJy-

YUTb NOPTPET M3 PYK MOMOAOIO XYA0XKHNKA

[NaBHOM OTAMYNTENbHOM 0CO6EHHOCTLIO Cnbbunaa y>xe MHOMO NeT ABNS-
eTCA MPOBEAEHWE MeponpuaTUA B ABa 9Tana. 3-6 cheBpans COCTOANACh
Henens apxutekTypbl 1 cTpouTensbcTBa SibBuild, B pamkax koTopoi 6biiu
NPeACcTaBeHbl TEMaTUYeCKMe pasfenbl: 0KHa, acadbl, BOPOTa, CTPOUTENb-
Hble MaTepuanbl n 060py[OBaHME, MHCTPYMEHTbI 11 KPEMEX.

Henens 0TAENOYHbIX MaTepuanoB W WHTEPLEPHbIX PELUEHUA NPOBOLU-
nack 17-20 chepans. 3aech 6bIIM NPEACTABNEHbI Pa3fesibl: Kpackn 1 cyxue
CTPOUTENbHBIE CMECH, [BEPU W 3aMKMW, KEpaMUKa U CAHTEXHUKA, HaTypanb-
HbIA 1 UCKYCCTBEHHbIA KaMEHb, OCBELLEHNE, ANEKTPUKA U TKaHU.

B BbiCTaBKe npuHann ydqactue 314 komnaHwit n3 epmanum, benbrum,
Benuko6putanum, Qanuu, Utanuu, Ucnanun, KaHaabl, Kutas, Huaepnaiaos,
Monbww, Typummn, YKpauHbl, ®paHumm n Poccun. BbicTaBo4Has nnowadb
SibBuild-2015 cocTasuna 11292 m?.

B TeyeHue ABYX Hedenb Ha BbicTaBke nobbiBanu 13248 cneunanncTos
oTpacnu. CornacHo CTaTMCTUYECKNM [aHHbIM Hanbonbluee KONM4ecTBO Mo-
ceTuTeneit — npeactasutenu Hosocubupckon obnactu (76% — 1-1 Hegens
SibBuild n 78% - 2-9 Hepens), KemepoBckoi o6nactu (6%), Antaiickoro
Kpas (5%) n Tomckoi 06nactu (4%). bonbluMHCTBO NoceTuTene 1-it Hegenu
BbicTaBku SibBuild-2015 npeacTaBnsinu cTpoOMTENbHbIE U TPOU3BOLACTBEHHbIE
Komnanum (43 n 37% — 1-a Hepens, 28 n 29% — 2-9 Hepens).
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TpeBoXHas 9KOHOMUYECKas CUTyaumsi, CTPEMUTENbHOE MajeHne pyébns,
HabntoaasLeecs B KOHLe 2014 r., BHECNIM CBOM KOPPEKTUBbI B apXUTEKTOHNKY
BbICTABKN. Ha hOHE HEKOTOPOr0 CHIDKEHWS Yncra 3apy6exHbIX 3KCMOHEHTOB
(hakTypHee cTanu BbILENATHCA OTEYECTBEHHbIE NPOM3BOAUTENN MaTepuanos,
060pyn0oBaHMS 1 KOHCTPYKLIMIA.

000 TNK «WunTtexrpynn» (bapHayn) npeactasuno 060pyaoBaHue Ans
NpOU3BOACTBA HEABTOKMABHOrO0 ra306eTOHA. TEXHONOrMYecKne nUHNK
«/HHTex 100 Mpodou» n «MHHTex 50 MacTep+» OTHOCATCS K KOHBENEPHOMY
TNy 060pyA0BaHNA, 8 NUHUA «/IHHTEX 25» — K Knaccu4eckoMy (CTaLMoHapHO-
my) Tuny. Mpu pa3paboTKe 3NEMEHTOB NNHUN YYTEH MHOTONETHWIA OMbIT NPO-
13BOACTBA HEABTOKNABHOIO ra306eToHa.

3afa4n 3HeproaeKTUBHOrO CTPOUTENLCTBA CTAM MOCTOSAHHON TEMO
MHorux meponpusThid. SibBuild-2015 He cTan nckntodeHnem. HecbemHyto ona-
ny6Ky U3 NEHONOANCTUPONA AN MOHOMUTHOO CTPOUTENbCTBA SHEPro3tdek-
TUBHbIX 3faHuiA npogemoHcTpuposano 000 «AJ3CI» (Hosocnbumpck). Onanybka,
npoM3BOAMMas KOMNaHUeR, YCNeLHO UCNONb3YETCA He TONbKO NpU BO3BEAEHUM
CTeH, HO 1 NpK YCTpOiicTBe (DYHAAMEHTOB 3A4aHWIA, B TOM YUCNE B BOLOHACHI-
LLEHHbIX FPYHTaX, XapakTepu3yeTcs AOCTAaTOMHOW TMAPO- U TENNON30NALMEN.

Bonbluoe 41cno KoMnaHuin NpeacTaBnANM MaTepuanbl Ans ManoaTax-
Horo cTpoutenbctea. Cuctema MynsTbnok ans KapkacHoro CTpoOMTENbCTBA

OHeproaddeKTUBHOE CTPOUTENLCTBO MO-NPEXHEMY ABIETCH OAHOW M3 OCHOBHBIX TEM 3KCMO3ULMK. PasnunyHbie BapuaHTbl NPUMEHEHNS OAHOMO 13 Hanbo-
nee apdEKTUBHBIX TEMIONIONSTOPOB — NEHOMONCTAPOSA B MANO3TAXHOM CTPOUTENLCTBE

- 1l 7 I = A
HAY4YHO-MexXHU4YeCKuu u npou3306cmeeHHb1u JHCYPHAN { , rr;g‘w J‘EJ'J_J.

orlul2

70

anpens 2015 WLASFER A

CreHp, xypHana «CTpouTtenbHble MaTepmanbl»® ANa MHOTUX y4acT-
HUKOB KOHbepeHunn yxe 6onee 15 net ABngeTcs TPaaMUMOHHbIM
MEeCTOM BCTpeyun Ha BbicTaBke SibBuild (paHee CTpoiiCunb)



Information

OpwurvHanbHblii cTeHa komnaHum «MNeHeTpoH Poccus» npuenekan BHUMA-
HME He TOJIbKO CBOVIM MIaBHbIM «3KCMOHATOM>», HO Y TMAPON30SIALNOHHBIMA
MaTepuanamu, NpoM3BoACTBO KOTOPbLIX HanaxeHo B EkaTtepnHbypre

NpUBAEKNA MHOTUX NOCETUTENEN BbICTABKW. oK BbINONHEH U3 6eTOHA Map-
kn M150 ¢ BHyTpeHHUMN a4eiikamu ang ytennutens (MNC unu kameHHas
BaTa). HapyXXHblil NONMMEPBETOHHDIRA O 610Ka TONLNUHONA 1-2 MM MOXET
6bITb OKpaLleH B pa3nuyHbie LBeTa. KOHCTPYKUMS M3LENWil BbINOMHEHA Ta-
Kum 06pa3om, 4TO BepTMKambHble LBbI MeXAYy 610KamMu nepekpbiBalOTCS
yTennutenem. 370 NpefOTBpALLAET NPOAYBaHME CTeHbl M 06pa3oBaHue Mo-
CTWUKOB X0NI0AA.

OTHOCWTENLHO HOBBIA MaTepuan Aas YCTpOiicTBa nmona mpeAcTasuna
Komnanus «CoBpeMeHHble CTPOUTENbHblE TeXHOMOruu» u3  CaHKT-
MeTepbypra, 60rnee 10 neT 3aHumaroLLasca NPON3BOLACTBOM MaTepnanos. B
2013 r. 6bI1 3anyLyeH 3aB0of KOMNO3UTHOrO0 KaMHs Anst HanombHbIX NOKPbI-
TWIA 1 KOMMIMMEHTAPHbIX MaTepUanoB (3anofIHNTENb LWBOB U 06pabaTbiBak0-
wme uHNLHBIE cocTasbl). MauTka LinolitTiles™ npoussogutea nyTem
NpeccoBaHNs NPUPOAHbLIX MaTepuanos (Mpamop, U3BECTHSK, FPaHNT, KBapL
1 Ap.) C LEMEHTOM W BOAOWM W BHELUHE 04eHb HAMOMMWHAET XOPOLUO U3BECT-
Hblil B POCCUIACKOM CTPOWUTENbCTBE 3anWUBHOM (MO3auyHbIA) Mof.
PagnKanbHbIM 0TAMYMEM siBRsieTcs T, 4To LinolitTiles™ uarotasnusaetcs B
Buze nautku pasamepom 400x400x20 Mm B 3aBOACKNX yCnoBUsAX. Ha 06bek-
Te NANTKA YKNaAbIBAETCA HA MAMTOYHBIA Kneid ntoboii Mapku, 3aTem 3anon-
HAOTCA WBbI 6e3ycafoyHbIM 3anonHuTenem Linolit. 3atem noBepxHOCTb
wnndyercs, nonnpyetcs, 06pabaTbiBaeTca YNaOTHATENEM NOBEPXHOCTU U
ruapoobusatopom. [leknapupyemas cepa npuMeHeHus — agMuHuCTpa-
TUBHbIE U KYNbTYPHO-Pa3BeKaTenbHble 3aBeAeHUs, aBTOLEHTPbI, NApKOBKMY,
rapaxu, NpoM3BOACTBEHHbIE MOMELLEHWS, TOPrOBbIE 3abl, CKNaAbl, 60MbHN-
Libl, y4e6Hble 3aBeAeHNs 1 ap.

o accopTUMEHTY NpeACTaBNEHHbIX MaTepuanos, KOHCTPYKLMA U ycnyr
1-1 Hegens SibBuild He 0c06eHHO OTAMYANAch 0T MEPONPUATUIA NPOLLAbIX NET.
Kpu3uncHble BNEHNS B OCHOBHOM KOCHYNINCL KOMNYECTBA 3KCMOHEHTOB.
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KpoBnu n3 coBpeMEHHbIX MeTaNIM4eCcKmMx MaTeprasnosB U UCNONb-
30BaHVe CIHABUY-NaHenen TpebyloT NPUMEHEHUS YNTOTHUTEb-
HbIX MaTepunanos. LLMpoknini acCoOpTUMEHT NPOMUBbHBLIX U YHU-
BEPCasbHbIX YNIOTHUTENENH POCCUIACKOrO NPOM3BOACTBA MapKu
Pyd doam®, KOTOpble MCMOJb3YI0TCA ANA repMmeTnsaumnm 3aso-

TexHONOorMm NPON3BOACTBA PA3NINYHBLIX BUOOB CTPOUTENbHBIX MaTepunanos
Takxke HaLIn oTpaxeHne B 9KCno3nummn. TexHonorum npon3BoacTBa Xene-
306eTOHHbIX n3pgenuii n KMA npenctaBnsnvM B OCHOBHOM KOMMAHUW U3
F'epmanun. C o6opynoBaHMeM st KEPaMUYECKOTrO NMPOU3BOACTBA MOXHO
ObI/I0 MO3HAKOMUTLCH HA CTEHAAX UTANbSHCKUX 1 MCMAHCKMX paspaboTyn-
KOB, a Takxe rpynnbl komnaxui Plinfa (YkpanHa)

HosuHkoit akcnosuuuu SibBuild-2015 ctana cTponTenbHas TexHuka , Ko-
TOpas 3aHana 4acTb 3ana, rae 06bI4HO pacnonaranack Bbictaska «OkHa 1 ABe-
pu». Cnedyet OTMETUTb, YTO TAKOE HOBLUECTBO NPMBNEKNO BHUMAHWE cneuma-
nncToB. BOSMOXHO, OTKPBITE HOBOrO HanpaBreHus MpuBMeYeT He TONMbKO Ho-
BbIX 3KCMOHEHTOB, HO U LUNPOKWIA CNEKTP NOCETUTENEN OT CTPOUTENbHbIX Opra-
HWU3aumiA, NPON3BOANUTENEN CTPOUTENBHBIX MATEPUANOB U Ap.

[lenosas nporpamma BbICTaBKW BKI0Yana pag KpyrbiX CTONOB, KOHe-
peHuuit n cemuHapos. Kpyrmbliit cTon «KOMMeKCHoe 0CBOEHWE TeppuTopun
KaK WHCTPYMEHT pa3BUTUS CTPOUTENbCTBA U PbIHKA JOCTYMHOMO XWMbs» Opra-
HM30Bano MuHucTepcTBO CTpoMTENbCTBA HOBOCMOMPCKOM 06nactu. B xone
MeponpuaATUs 6bINN 3aTPOHYTHI NPO6IeMbl COTPYAHWYECTBA FOCYAAPCTBA U
6u3Heca B (hOpMUPOBAHUM COLMANbHON MH(PACTPYKTYpbl B HOBOCUOUPCKE.
Kpome Toro, coctoancs Kpyrblii cton «O NpuopuTETHbIX NPOEKTaxX pa3BuTus
Hosocubupckoit arnomepauuun». o sonpocam passutus HosocuOGUPCKOi
arnomepauuu, hopMUPOBaHNS ee TPAHCMOPTHOMO, WHHOBALMOHHOIO, NPON3-
BOZCTBEHHOI0 KapKaca BbICTYNUNM 3aMecTuTenb ryéepHatopa Hosocnoupekoi
o6nactn C.H. Cémka, reHepanbHblit aupektop OAO «AreHTCTBO WHBECTULIMOH-
HOro pas3sutus HoBocubupckon obnactu» B.A. HukoHOB n ap. Ha cammute
cTpouTteneir Cnbupu, opraHnaosaHHom Coro3om ctpoutenen Cubupm, 06cyx-
Janncb akTyanbHble BOMPOCHI XUINLIHOTO CTPOUTENLCTBA U OCOGEHHOCTH
MNAHUPOBAHNSA KANUTaNbHOTO PEMOHTA MHOrOKBAPTUPHbIX AOMOB.

CnoXHas 3KOHOMMYeCKas CUTYaLuns, CNOXKIUBLLAACS B CTPAHE U 3aTPOHYB-
as CTPOMTENbCTBO HAMpAMYI0, He MoMellana MpOBEAEHWH0 BbiCTaBku. U
[@Xe HanpoTuB, MO3BONWMA HEKOTOPLIM KOMMAHWAM, paHee He y4acTBOBaB-
UMM B MEPONPUATUMN U3-3a AXNOTXKHOIO CNPOCA HA BbICTABOYHbIE NNOLLAAN,
NPUHATbL y4acTue B hopyme ctpouTeneir Cnémpu.

B 2016 r. MexayHapoaHas CTpOWTENbHAs M WHTEPbepHas BbICTaBKa
SibBuild 6yneT npoxoauTb ¢ 9 no 12 chepans B hopmare 0fHON Heaenu.

TA «AnTanckuin kupnuy» npepcra-
BWUJT CUIINKATHBIV KMPMWY, KOTOPbIA
npousBoautcs B bBapHayne Ha
OAOQ MNK® «Cunukatymk»

pPOB B Pa3fiMyHbIX KPOBEJIbHbIX CUCTEMAXx, B MEPEKPLITUAX U3
npodHacTina, Npu MOHTaXe COHABUY-MAHENen u3 Metannmye-
ckoro npoodwuns n ap., npeactasuno 000 «TK «Pydp doam»
(r. O6HMHCK Kanyxckori o6n.)

YpayHoe pacwvpeHve pasfaenioB SKCrnosnummn —
CTpoUTENbHAs TEXHMKA

HAY4HO-MeXHU4eCcKUil U npou3e00CMEeHHbLI HCYPHAA
anpens 2015 71
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