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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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FORMATION OF STRENGTH AND PHASES
OF SEQUENCE OF DESTRUCTION
OF ARBOLITE COMPOSITES
AT VARIOUS LONG LOADS

Annotation. The article discusses the study of the strength and deformation characteristics of sulfur-containing
arbolite composites using secondary resources, which is relevant in regions with a hot and sharply continental
climate. This is one of the lightest building materials with low thermal conductivity and good sound insulation
ability. The aim of this study is to determine the mechanism of strength formation and the destruction of sulfur-
containing arbolite composites under various long-term loads and to substantiate the effectiveness of their use in
housing construction. The methodological basis of the study was the current provisions of the theory and practice of
creating, developing high-strength concrete concrete based on composite sulfur-containing binders. When
conducting scientific research, standard measuring instruments and methods for analyzing the physicomechanical
characteristics of arbolite composites obtained using modern methods of X-ray diffraction, differential thermal,
microscopic analysis and testing equipment were used.

The properties of sulfur-containing arbolite samples were studied at 7, 28, and 90 days old under various
conditions and loads. The study of the effect of the resulting deformations on the compression strength of the sulfur-
containing arbolyte was based on certain models of concrete structure. The sulfur-containing arbolyte was considered
as a two-component system consisting of a fibre of crushed cane and a sulfur-containing solute component, the
strength of the solute being variable. Four series of samples from sulfur-containing arbolyte were produced for the
study, and a fifth series, for comparison, from sulfur-containing ceramic concrete. Each series consisted of six
samples of prisms measuring 150x150x600 mm, three of which (model I) consisted only of a sulfur-containing solute
(sulfur-to-pyrite fire ratio of 1:3), and in three other prisms (model II), milled cane fibers of about 18-20 mm
diameter were placed in the middle. The prism samples were tested in stages corresponding to a voltage increment of
0.1 to 0.15 MPa, after each load stage the samples were held for five minutes. Readings by indicators (with
measurement accuracy of 0.0lmm) were taken after application of each load stage and before application of new
load. Such a test technique allowed extracting elastic instantaneous deformations and determining the value of the
initial modulus of elasticity of sulfur-containing light concrete.

It was established that the destruction of sulfur-containing arbolite occurs sequentially, first the destruction of
the solution component occurs, and then the organic aggregate. The results can be used in the manufacture of
effective wall material for civil buildings, including seismic areas.

Key words: Sulfur-containing arbolite composites, strength, hardening phase, long-term load, deformation
modulus, mortar component, fracture.

Introduction. Due to the rapid development of the construction industry and the expansion of
industrial and civil construction in the regions of Kazakhstan, the demand for building materials and
structures is increasing every day, which is the creation of structural and heat-insulating materials using
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secondary resources. Arbolite concrete occupies a special place in the production of building materials in
regions with a hot climate, which combines lightness, environmental friendliness, high heat-insulating
qualities and may contain plant agricultural waste, which is rich in steppe regions. Also in the regions of
Kazakhstan there are also huge raw materials in the form of large-tonnage industrial wastes, their disposal
as part of building materials is the first decision of the national economy. However, the increased
requirements for the quality of arbolite pose a task to further increase its construction and operational,
technological and strength indicators. The aim of the study is the development of highly effective concrete
concrete based on composite sulfur-containing binders, the development of scientific foundations for the
formation of their structure, composition and properties when used as wall material for housing
construction. To achieve the goal, the influence of additives of sulfur-containing waste from the
petrochemical industry on the structure formation and physicochemical properties of composite binders,
the influence of their main components on the physicomechanical properties of sulfur-containing wood
concrete using chopped reed fiber, the mechanism of strength formation and destruction of sulfur-
containing wood concrete, depending on the type and method, were studied. loading, analysis of the use of
wood concrete in building structures.

Studies have established that it is possible to improve properties, simplify manufacturing technology
and increase the efficiency of arbolite production by purposefully changing its properties and structure
with various additives of industrial and plant wastes in the composition [1-17]. An analysis of numerous
data [18-27] shows that, in contrast to conventional wood crushed wood concrete, where organic cellulose
aggregate is most often the least strong component, sulfur-containing components of the mortar part have
a significant effect on its strength and deformation characteristics.

Materials: the object of the study is the industrial waste of enterprises in the region of Kazakhstan in
the form of sludges and solids.

1. Portland cement grade 400 Chimkent cement plant.

2. As an additional additive, pyrite cinders of the former JSC “Phosphorhim” were used, consisting
mainly of a mixture of iron oxides (II, III) Fe304 (Fe203), calculated on the iron content of 40-63%, and
sulfur impurities of 1-2%. The rest is non-ferrous metal oxides.

3. As a modifying additive, technical sulfur was used - a secondary product of the processing of high
sulfur oil from deposits of the Republic of Kazakhstan. Sulfur is a granular product that meets the
requirements of GOST 127.1-93.

Shredded reed fibers were used as initial porous aggregates for the production of sulfur-containing
arbolites. The physicochemical properties of reed, its chemical and fractional composition were
established empirically in accordance with the requirements of GOST 19222, GOST 25820-2000, as well
as on the basis of reference and published data [1-20].

Methods. The characteristics of the initial and activated binder were determined in accordance with
GOST 30515-97, GOST 31108-2003 and GOST 7473-2010. The tensile strength and bending strength of
sulfur-containing binders were determined on beam samples 40x40x160 mm in size using an IP 2710
instrument. Using the X-ray phase analysis, the phase composition of the activated sulfur-containing
binder was determined. Radiographic imaging was performed on a DR-ON-3 diffractometer. During the
survey, the interval of diffraction angles from 2 to 32° was chosen. The radiographs were decoded on the
basis of reference radiographs of the constituent minerals. Differential thermal analysis of hydrated sulfur-
containing cement powders was carried out on a MOM Budapest photo-recording derivatograph
(Hungary) according to a standard method. The nature of the strength formation and the reasons for the
destruction of sulfur-containing arbolite were studied using tensometric equipment and depth strain gauges
with a base of 10-50 mm glued to the reed fibers using the “Moment” quick-hardening adhesive, oriented
along and perpendicular to the applied load to the prisms installed before concreting. The task of the tests
was that deep strain gauge sensors were installed both on the fibers of the chopped reed and in the sulfur-
containing mortar component of the material, which made it possible to determine the root cause of the
destruction sequence of the individual components of the sulfur-containing material (figure).

Studies were carried out on samples of sulfur-containing arbolite at 7, 28 and 90 days old. The study
of the effect of deformations on the compressive strength of sulfur-containing arbolite was based on
certain models of concrete structure. Sulfur-containing arbolite was considered as a two-component
system consisting of chopped reed fiber and a sulfur-containing mortar component, while the strength of
the mortar part was a variable. For the study, four series of samples were made from sulfur-containing




N E W S of the Academy of Sciences of the Republic of Kazakhstan

2

Installation diagram of deep strain gauges. 1- sensor on reed fibers; 2- sensor in the mortar component

arbolite, and the fifth series, for comparison, from sulfur-containing expanded clay concrete. Each series
consisted of six samples of prisms 150x150x600 mm in size, three of which (model I) consisted only of a
sulfur-containing mortar part (the ratio of sulfur to pyrite cinder was 1: 3), and in three other prisms
(model II) fibers of crushed reed were placed in the middle with a diameter of about 18-20 mm. All
samples after heat treatment before testing were stored in vivo laboratory. The interval of the maximum
load on the test samples varied from 60 to 120 kN, which was determined by the limiting level of loading
of the samples, equal to 0.75 Rpr (Rpr is the primary strength of sulfur-containing arbolite). It is known
[12-27] that the creep of sulfur-containing expanded clay concrete is mainly determined by the creep of
the gel, which is part of the cement stone, therefore, it was suggested that these patterns apply to sulfur-
containing arbolite. The compositions of sulfur-containing arbolite and sulfur-containing expanded clay
concrete for the manufacture of prototypes are given in table 1 and 2.

Table 1 — Composition of sulfur-containing arbolite prism samples

No. of series

The composition of concrete

Water-cement

Cement consumption

of industrial sulfur and pyrite cinder 10.94%: water 33.56%

of samples (by weight),% ratio, W/ C per 1m3 of concrete, kg
1 Cement 33.3%: crushed reed fibers 22.4%: additives in the 134 321
form of industrial sulfur and pyrite cinder 10.8%: water 33.5% ’
’ Cement 34.4%: crushed reed fibers 21.4%: additives in the 137 335
form of industrial sulfur and pyrite cinder 10.8%: water 33.4% ’
0/ . 0/ . 141 1
3 Cement 34.9%: ground cane fiber 20.6%: additives in the form 1.4 345

Table 2 — The Composition of sulfur-containing expanded clay prism samples

No. of series

The composition of concrete

Water-cement

Cement consumption

of samples (by weight),% ratio, W/ C per 1m3 of concrete, kg
1 Cement 37.8%: expanded clay 20.9%: additives in the form 0.97 390
of industrial sulfur and pyrite cinder 10.8%: water 30.5% ’
5 Cement 38.2%: expanded clay 21.8%: additives in the form 12 400
of industrial sulfur and pyrite cinder 10.8%: water 29.2% ?
3 Cement 38.6%: expanded clay 22.7%: additives in the form 11 410

of industrial sulfur and pyrite cinder 10.8%: water 27.9%

— 30 —
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Results. Our studies have shown the following results:

1. Depth strain gauges located in the sulfur-containing mortar component of the material, record the
moment of its destruction and the achievement of ultimate tensile sulfur-containing arbolite in prisms
perpendicular to the current load of the press. In this case, the arrow of the press gauge falls, that is, the
initial destruction of the sulfur-containing material is always observed. At the same time, strain gauge
sensors mounted on the fibers of the chopped reed and oriented along and across the current load continue
to show an increase in deformations, and the pressure gauge needle of the press continues to show an
increase in stresses. These effects are not detected in a sulfur-containing arbolite of a porous or large-pore
structure of low density of less than 500 kg / m3.

2. When testing a sulfur-containing arbolite of a dense structure, no simultaneous destruction of the
sulfur-containing solution component and organic aggregate occurred. Usually, sequential failure was
observed associated with the aggregate, then with the sulfur-containing solution component, but only in
the second phase of hardening. The destruction of the sulfur-containing material along the solution
component occurred only in the first phase of hardening.

When testing a sulfur-containing arbolite of a dense, porous and coarse-porous structure, the adhesion
surface of the fiber of crushed reeds with a sulfur-containing solution component is of significant
importance, while for a material of a dense structure, the adhesion strength of the solution component is
less than the strength of the organic aggregate. For a porous and porous material, the adhesion strength of
the mortar component is greater than that of the organic aggregate.

Discussions. The conducted studies provide the basis for clarifying the hypotheses of strength
formation and the causes of the destruction of sulfur-containing arbolite. The strength theory of
A. 1. Vaganov [7, 25] is acceptable for explaining the process of increasing the strength of a sulfur-
containing material during hardening, when the deformability of the sulfur-containing mortar component
is less than the deformability of the clogged fibers of shredded reed. To explain the increase in the strength
of sulfur-containing arbolite of dense structure in the second phase of hardening, this hardening theory
requires additional refinement, since the simultaneous destruction of the organic aggregate and the
solution component is not observed. The destruction of sulfur-containing material in the second phase of
hardening occurs in steps, first an organic aggregate, then a sulfur-containing solution. The final strength
of the sulfur-containing arbolite of a dense structure in all tested samples was determined by the strength
of the mortar component. So, with a lower strength of the sulfur-containing solution compared to the
strength of the aggregate, single-phase hardening and single-stage destruction occur along the solution.
With the high strength of the sulfur-containing solution compared with the strength of the organic
aggregate, two-phase hardening and two-stage destruction occur. The strength of the sulfur-containing
arbolite of the porous structure is formed in one phase, the destruction occurs in a one-stage process -
according to the clogged organic aggregate, the strength of which determines mainly the strength of the
material.

Conclusions. The conducted studies allow one to plan to obtain sulfur-containing arbolite of various
strengths depending on the grain fraction or fiber length of the organic aggregate. The research results can
be widely used in the manufacture of wall materials and structures for all types of public and civil
buildings, including areas of high seismicity.

This study was supported by a scientific grant in accordance with the decision of the National
Scientific Council on grant financing by the Ministry of Education and Science of the Republic of
Kazakhstan “Rational use of natural resources, processing of raw materials and products” dated January
23, 2017.
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IPTYPJI ¥3AK MEP3IMJI CAJIMAK 9CEPIHEH APBOJIMT KOMITIO3UTTEPIHIH
BEPIKTII'T MEH B¥3bLJ1Y BIPI3ALIITTHIH KAJIBIIITACYbI

AnHoTanmsi. Makanaza bICTBIK )KOHE KYPT aifHBIMaIbl KJIMMATThI OHIpJIepre bIHFAHIIbI )KOHE KalIbIK MaTepHal-
JlapAbl KOJIZIaHy apKbUIbl JKacajlaThlH KYKIPTTI KypaMasbl apOOIUT KOMIIO3UTTEPIHIH OEpiKTIK >KoHE aeOpMaTHBTI
KacheTTepl KapacThIpbUiFaH. ApOOJHMT — JKbUIy OTKI3TIIITIN TOMEH QHE JABIOBIC YCTAFBILITHIFBI JKOFAPHI JKEHLT
KYpBUIBIC MaTepHamapra *ataipl. 3epTTEyIiH HEri3ri MakcaTbl — KYKIPTTI Kypamaibl apOoIMT KOMIO3HTTEPiHIH
OpTYpiai ¥3aK Mep3iMIi calMakka mIbigac Oepir, OepiKTiK KacHeTiH KYIIEHTY MeXaHW3MiH jKoHE OY3BUIBICHIHBIH
Oipi3miTiriH aHBIKTAll OTBIPBIN, TYPFBIH YW KYPBUIBICHIHAA KOJAAHY THIMIUITIH aHBIKTay OOJNBIN CaHATaIbl.
3epTTeyniH omiCHaMalbIK HeTi3iHe KYKIPTTI KypaMaibl KOMIIO3UTTI OailIaHBICTBIPFBIIITAP HETI3IHAE >KacalFad,
JKOFapbl OEpIKTIK KAacCHEeTi MBIFBIM apOOIUTOETOHIAP JKOHIHAET! Kas3ipri 3aMaHFhl TEOpHUsIap MEH OJapibl jKacall
HIBIFapy TEXHOJOTHSUIAPHI HETi3 OONABI. 3epTTey >KYMBICTapBIH JKYPTri3y OapbIChIHAA apOOJIMT KOMIO3HUTTEPiHIH
(hu3uKa-MeXaHUKAIBIK KAaCHTTEPIH aHBIKTAy YIIIH Ka3ipri 3amMasfbl ojicTeri peHTreHdasapl, auddepannanibl-
TEPMUSIIBIK, MUKPOCKOIITBI 9/IICTET1 CTaHIAPTThI OJILICY JKOHE ChIHAY KypallAapbl KoJnaHbuiabl. KyKipTTi Kypamaisl
apOOJINT KOMIIO3UTTEP] YITUIEPiHIH KACUTTEPiH 3epTTen YHpenyae onapabl 7, 28, sxoHe 90 ToyImik alibIK ayaja xKoHe
JKBUTyJIa yCTall KENTIpreHHeH KeHiH Typil calMmak Tycipinm cbiHan kepaik. KykipTTi Kypamansl apOoauTTepaiH
CBHIFBUTFAH/IAFBl OCPIKTIK IIeTiHe TYpJi KYWITEpJeH Haiaa OomaTbiH JedopManusuiap dcepiH yipeHy OapbIChIHIA
HaKTHl Oip Kypammarbl OETOH MOJENiH XXacay KaKeTTiri Tyapl. MyHIma KYKIipTTi Kypamainsl apOOJHT ycaKTaiaFraH
KaMbIc (puOpackIHAH JKOHE KYKIPTTI Kypamalbl epTiHIiIeH TYPaThIH €Ki KOMIOHEHTTI XYHe peTiHAe KapacThIpbUIFaH
JKOHE epTiHII OepiKTiri esrepMerni OONBIN Kelemi. 3epTTey JKYMBICTAPBIH JKYPri3y OapbhICBIHAA KYKIPTTI KYpaMmaibl
apOOJUTTEH JaspiIaHFaH TOPT YJITi KOHE KYMBICTAP/Ibl CATBICTHIPY YIIIiH KYKIPTTi Kypamaisl KepaM3uTTi OeTOHHAH
yKacasFraH OECiHII YTl cepusiapbl Aaspiaanabl. OpOip cepus emmemaepi 150x150x600 MM GosFaH anTel pu3Ma
YITiAeH Typansl, SFHU oJapAblH ymeyi (Moxenb ) KyKipTTi Kypamansl epTiHAineH (KYKipTTiH MHPHUT TOTHIFBIHA
KaThIHACKI 1:3) »kacajca, aj KajFaH Yl mpu3Ma yiriurepiiy apaceiHa (Mogens II) muamerpinepi 18-20 MM Gonran
yCakTaJiFaH KaMmbIC (GuOpanapsl opHamacTeipeiuirad. [Ipusma yirinepai ceiHay kepueyi 0,1-gen 0,15-ke MIla nefiin
keOeifeTiH ATanTap apKbUIbl XKYpri3ineai koHe opOip caimMak OacKblIbIHIA YJTLIepai 0ec MUHYT ycTam Typajbl.
WNupukaropmapnarel ecentep (0,01MM monmikke IeifiH) yarigepre ’aHa caiMak TYCKEHre JCHIH JKOHE caiMak
TYCIpUIT€HHHEH KeliH eimeHeni. 3epTrey OaphIChIHAa KEyeK TYpAeri KYKIpTTi Kypamaisl apoonmTrap OepikTiri 6ip
(hazaiblk OOJIBIN, OJIAPABIH KHpaybl Oip CaThUIBIK, SIFHM apOOJIMT KYpaMbIHIIAFbl KOJIbMAaTALMsUIAaHFaH OPTaHUKAaJIbIK
TONBIKTBIPFBINI TYpPiHE KATBICTBUIBIFBI AHBIKTANABL. THIFBI3 TYpHeri KYKIPTTI Kypamainsl apOomuTrep OepikTiriH
OpTYpi calMak TYycCipill ChIHAFaHAA OJapAarbl OY3bUTYy Oipi3mimiri TypiHae OONATHIHBIFBI, SFHU OipiHmi (azama
0aliIaHBICTHIPFHINI €PITIHAI KUpal, COHBIHAH EKiHII (a3ana OpraHuKaIbIK TONBIKTHIPFBIIITHIH V31Tl CHIHATBIHIBIFBI
aHbIKTANAeL. KyKipTTi Kypamansl apOOJUT KOMITO3UTTEPIH 3epTTEy apKaibl albIHFAaH HOTIDKENEPIi TYPFBIH Yil
KYPBUIBICBIHA, COHBIH IIIiHIE CeHCMUKAIBIK ayJaHIapra apHall IIbIFapbUIATBIH KaOBIPFANIBIK MaTepHalAapAbI
Jasipjay 0apbIChIH/IA TOJBIK KOJIaHyFa 0OJIa b,

Tyiiin ce3mep: KYKIPTTI Kypamaibl apOOIUT KOMIO3UTTEPI, OEpiKTIK, KaTalo (a3ackl, y3aK yakblT dcep €Tyl
canmak, aedopManus MOy, epTiHI KypaMachl, Kupay.

B. P. Ucaky.io8', M. B. Aky.108a%, B. B. Kyismapos®, A. M. Caprosa’, A. B. Hcakyios®

' AxtioGuuckuii yunsepeuter uM. C. baumesa, Akto6e, Kasaxcran;
*MBaHOBCKHMI TOCY1apCTBEHHBIH MOTHTEXHUYECKHH yHUBepCcHTeT, MiBaHOBO, Poccus;
3 AKTIOOHHCKHMIT perioHabHbIi rocy1apcTBeH b yruBepenter uM. K. XKy6anosa, Axrobe, Kasaxcran

O®OPMUPOBAHUE MPOYHOCTHU U HOCJIEAOBATEJIBHOCTHU
PA3PYIHIEHUS APBOJIMTOBBIX KOMITIO3UTOB
IMPA PA3JIMYHBIX JVIMTEJIBHBIX HATPY3KAX

AHHOTanusi. B cratbe paccMarpuBaroTCsi BOIIPOCHI 10 HCCIICJOBAHUIO TPOYHOCTHBIX M J1e(OPMATHBHBIX
XapaKTEPUCTUK CEPOCOJEPKAIINX apOOIUTOBBIX KOMIIO3UTOB C HCIIOJIb30BAHHEM BTOPHYHBIX DPECYpCOB, UYTO
SIBISIETCSI aKTyaJbHBIM B PETHOHAX C >KApPKUM M PE3KOKOHTHHEHTAIBHBIM KJIMMAaTOM. JTO OJIMH M3 CaMbIX JIETKHX
CTPOUTEIBHBIX MaTEPHAJIOB, 00IAaNAIOMINX HU3KOW TETIIONPOBOIHOCTHIO M XOPOIIEH 3BYKOM3OJISIIHOHHONW CIOCO0-
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HOCTBIO. L[enbl0 TaHHOTO WCCIIEIOBAHUS SBISIETCS ONpEACIeHne MexXaHu3Ma (HOPMHUPOBAHUS MPOYHOCTH U Paszpy-
IICHHE CEePOCOACPKAINX apOOIHTOBBIX KOMITO3UTOB TNpPU PA3NWYHBIX UINTENBHBIX HArpy3kax M OOOCHOBaHHWE
A GEKTUBHOCTH WX HWCIOIB30BAaHUSA B JKIWIUIIHOM CTPOHUTENHCTBE. METOIO0IOTHYECKOH OCHOBOM HCCIIEIOBAHUS
MOCTYXXWJIN COBPEMEHHBIE MOJOXEHHUS TCOPUM M TNPAKTUKU CO3IaHWSA, pa3pabOTKH BBICOKOIIPOYHBIX apOOJIMTO-
0GETOHOB Ha OCHOBE KOMIIO3UIIOHHBIX CEPOCOAEPKAIINX BOKYIMX. [Ipu mpoBeneHHHM HAayYHBIX HCCIEIOBAHUI
MCIIOJIb30BAINCH CTAH/IAPTHBIE CPEICTBA M3MEPEHHH M METOAbI aHann3a (PU3UKO-MEXaHUUECKHX XapaKTePUCTHK
apOOJINTOBBIX KOMIIO3UTOB, TOJIyYEHHBIX C INPUMEHEHHEM COBPEMEHHBIX METOIOB peHTreHo¢azoBoro, auddepa-
UAJIBHO-TEPMUYECKOT0, MUKPOCKOIIMUECKOT0 aHalM3a U UCIIBITaTeIbHOro 00opynoBanus. CBoiicTBa cepocosepxa-
IIMX apOOJIMTOBBIX 00PA3IIOB U3y4ain B 7-Mu, 28-mu, 1 90 CYyTOYHOM BO3pACTE B Pa3IHUHBIX YCIOBHUIX M HArpy3Kax.

Wzyuenne BiMsSHHUS BO3HUKAIOIMX JegopManuii Ha MpeAen HPOYHOCTH MpPU CXATHH CEPOCOAEpIKaIIero
apOoJMTa OCHOBBIBAJIOCH Ha OIPEAEIEHHBIX MOJENSX CTPYKTyphl OeroHa. Cepoconepkaried apOoiUT paccMat-
pHBajCs KaK JIByXKOMIIOHEHTHasi CHCTEMa, COCTOsIIast U3 (GUOpPhl M3MEIIYEHHOTO0 TPOCTHUKA M CEepocoepKaliel
PacCTBOPHOM COCTABIAIOMICH, MPH 3TOM NPOYHOCTH PACTBOPHOW dYacTH OblIa BEIHMYHMHON mepeMeHHOH. Jlms
MIPOBEACHUS MCCICIOBaHNS OBUIM M3TOTOBIICHBI YETHIPE CEpUU 00Pa3IoOB U3 CEpOCOAEpIKaIIero apOonTa, a maras
cepus, IS CPaBHEHHUS — W3 cepocoieprkamero kepamsuroderoHa. Kaxkmas cepus cocrosiia W3 mIeCTH 00pa3iioB
mpu3M pazmepoM 150x150x600 MM, TpH U3 KOTOPBIX (MOJEINB [) COCTOSIIH TONBKO M3 cepocoaepKaileii pacTBOPHOU
gacTu (OTHOIIEHHE CePHl K MUPUTHOMY orapky 1:3), a B Tpex apyrux mpusmax (Mozeins II) B cepeauHy momemanich
(ubpHl M3MENBPUEHHOTO TPOCTHUKA AuaMeTpoM oKosio 18-20 mM. VcmbiTanwe mpu3M-00pas3IoB MPOHU3BOIUIOCH
JTanaMu, COOTBETCTBYIOIIMMH NpHpaiieHuto HanpspkeHus ot 0,1 mo 0,15 MIla, nocne kaxmoil cTyneHH Harpys3ku
00pasipl BBICPKHUBAIM B TeUSHHE IMATH MHUHYT. OTCUYeThl 10 MHAMKaTOpam (¢ ToyHoCThiO m3Mmepenus 0,01 mm)
Opasich rocie NMPUI0KEHHU KaKI0H CTYIIeHH Harpy3Ku W Iepej MPUIoKEeHHEeM HOBOW Harpysku. Takas meToanka
WCTIBITAaHUH T03BOJISUIA BBLACIUTD YIIPYT'e MTHOBEHHBIE Ae(hOPMALIH U ONPEAEINTh BEIMYMHY HAYIEHOTO MOMYJIS
YIIPYTOCTH CEPOCOEPIKAIINX JIETKHX OETOHOB.

Y CcTaHOBIIEHO, YTO pa3pyLICHHE CepOCOepPIKAIIETO apOOINTa IMPOUCXOAUT ITOCIEAOBATEIHHO, CHAYaIa TPOHC-
XOIUT pa3pyIIeHHE PACTBOPHON COCTABIAIOUILH, a 3aTeM — OpraHUIecKOTo 3anoiaHuTeNsd. [lorydeHHbIe pe3ynbTaThl
MOJKHO MCTIOJIB30BaTh MPH HU3TOTOBIICHIH Y((EKTHBHOTO CTEHOBOTO MaTepraa s 3TaHNH TPaXKIaHCKOTO Ha3HAYe-
HUS1, B TOM 4MCJIE JJIs1 CEICMUUYECKHUX PaliOHOB.

KiroueBble ciioBa: cepoconepkamne apOOIUTOBBIE KOMITO3HUTHI, MIPOYHOCTh, (a3a TBEPACHUS, IUTEIbHAS
Harpy3ka, MOIyJb Ae(OpPMAaLiH, PACTBOPHAs COCTABIISIONIAs, Pa3pyIICHHS.
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