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Ol'lTl/IMl/ISaIIl/ISl COCTABOB METAJLIO0ETOHOB HA AJJIOMHHHEBOM CBA3ZYHOLIIEM

AHHOTALHA

[IpuBoasaTcs pe3ynbTaThl UCCICAOBAHUH W ONTHMHU3ALMM CBOWUCTB MCTALIOOCTOHOB HA
AJTFOMUHUCBOM CBHSyIOH.[CM u MI/IHepaHLHbIX SANOJTHUTCIAX paSJ’II/I‘IHOI\/'I HpI/IpO,Z[bI. C
HUCIIOJIBb30BAHUCM MCTOAOB MATCMATHYUCCKOIO HHaHI/IpOBaHI/IH 3KCHCpI/IMCHTa HOHy‘ICHbI
VPaBHEHHSI PErPECCHH W HX TpaduyecKue OTOOPKCHHS A HU3MCHCHHUS NPOYHOCTH IPH
CKATHU, PACTSDKCHUH U U3rHOe METAIO0CTOHOB, HAIMOIHCHHBIX IeOHeM U3 OasanbTa, quadasza
U KepamM3uTa pasmuuHod KpymHocTd. OmpexencHbl  30HBI  (PAKTOPHBIX —HPOCTPAHCTB,
OrPaHUYCHHBIX BEIOPAHHBIMH pazMepaMu (PakLHH 3aMOTHUTES H COACPIKAHUEM 3aT0THUTENS,
C OIITUMAJIBHBIMHU 3HAYCHUAMHU I/ICCJ'IC,Z[yeMbIX CBOI\/'ICTB.

KiroueBbie cjoBa: METAUIOOCTOHBI, AMIOMHHHACBOC CBS3YIONICE,  3aTIONHHTCIH,
HpO‘IHOCTb, OIITUMAJIBHBIC COCTABBHI.

[lepcrekTHBHBIM HAIPABICHUEM JATBHCHINETO Pa3BHTHS KOMITOZHLIMOHHBIX MATCPHUATIOB
JUTIS CTICLUATBHOIO CTPOMTEIBCTBA MPEIACTABIACTCS MOIYUCHUE H BHEAPECHHE 3(PQEKTHBHBIX H
JOCTVITHBIX CTPOHUTEIBHBIX KOMIIO3UTOB HA METAIUIMYECKHUX CBA3VIOIMHMX W TPAHYIHPOBAHHBIX
3aMOJHUTENSX — METAILTOOETOHAX (METOHAX), mpeanoxeHHbIX npodeccopom B.U. CoromatoBeiM
[1, 2]. B MeramiobeToHax B KQUECTBE CBSI3YIOIIHUX MOT'YT ObITh UCIIOIb30BAHbBI ATFOMHHUM, CTaJb,
YYT'VH, TUTaH, MEIb, CBHHEL, OJIOBO, LIUHK U T.A., & 3aNOJHHTEICH — MECOK, MEOCHDb, IPaBHH,
kepam3ut u T.4. [lomy4yaror MeToHB OOBCOMHCHUEM KOMIIOHCHTOB IPH TEMIICPATYPE PacIliaBa
COOTBETCTBYIOIICTO METANNA, PACHATYONMBAHMEM W W3BJICUCHHEM H3ACTUsA U3 (QOpMBI mOcie
octeiBanmsl  Metamna.  CornacHO — MOMUCTPYKTYPHOH — TEOPHHM  CTPYKTYPOOOPa30OBaHHS
KOMITO3HIIHOHHBIX MaTCPHANIOB CTPYKTYPY METOHA LICIECOOOPA3HO paccMaTpHBaTh HA YPOBHSIX
MHKPO- M MAaKPOCTPYKTYPHL. 3aKOHOMEPHOCTH (OPMHPOBAHHS CTPYKTYPHI METAIOOCTOHOB
OTIPEACTAIOTCS CACAVIOIUMH (PaKTOpaMH: OOBEMHBIMU JOIMH CBS3YIOLIIMX M 3alOTHHTEICH,
COOTHOIIICHUEM HX MPOYHOCTHBIX U ACOPMATHBHEIX XapPAKTCPUCTHK, YIIAKOBKOW 3aNOTHHTENCH,
a TAKXKE CTENCHBIO B3aUMOACHCTBUS B KOHTAKTE CBA3YIOLICE — 3AIIOTHUTCITb.

CaolicTBa MCETAIOOCTOHOB HAa MAakpOYpPOBHE, B IICPBYIO OUEPEAb, ONPEACTSIOTCS
COOTHOIIICHUEM TPOYHOCTHRIX MW Je(OpMATHUBHBIX CBOWCTB MATPHULBI H  3aIONHHTCICH,
COACPKAHNEM M KPYIHOCTBIO 3amomHurened. Ha mpomecchl cTpykTypooOpa3oBaHHs METOHOB
3HAYUTCTBHOC BIHSHUE TAKKC OKA3BIBAIOT. BUA CBS3VIOIIETO W 3AIONHHUTENS, COOTHOIICHHE
KOITUYCCTBCHHOTO COACPIKAHUS METAIINA U 3AIOHUTEIS, CTCIICHD aIr¢3HOHHOTO B3AaUMOICHCTBHS
MEKAY BDKYIIUM U 3alO0NHUTENEM W T.A. B Hacrosmeil paboTe MPUBOIATCS PE3YJIBTATHI
SKCHCPUMEHTANTBHBIX HCCIICIOBAHUN METOHOB HAa AMIOMHHHCBOM CBSA3VIOLIIEM, B Ka4yeCTBEC
KOTOPOTO MPHMCHSJICS JTUTCHHBINA criaB Mapku AJI2 ¢ mpeaenoM NPOYHOCTH HPH PACTSKCHUH,
paaom 250 MIla. 3anmonHuTeNsIMH CIYXKHIH TpaHyJbl Ha OCHOBe auabaza, OazampTa o
KEPaM3UTa, 3HAYCHHE MPOYHOCTH MPH CXKATHH OOPA3LOB HA OCHOBE KOTOPBIX, COOTBETCTBCHHO,
cocraBuIo B mpeacnax: 310-320 MIla; 220-225 Mlla; 5-10 MIla. ITpumMcHAMHICE 3aItOTHATETH
pasmmunbix Qpakumi (B mm): 1,2-2.5; 2.5-5,0; 5,0-7,0; 7,0-10,0. Conepxanue 3amoTHATEISL
mpuauMajiock B komuuectee 40, 50, 60 u 63 % mo oObemy. Bbiiyu M3roToBACHBI OOPA3LBl IS
HCTBITAHUS HA OCEBOC PACTKCHUE (LIMIMHAPHI ¢ AuameTpoM 40 MM), Ha pacTsSLKEHHE MPH U3rubde
(mpusmbr  pazmepom 4x4x16 cm) u cxkarue (mpusmbl pasvepom 4x4x16 cm). OOpasist
H3rOTABJIMBAIUCH METOAOM MPEABAPUTEIBHOTO MPUTOTOBJICHNS CMECH H €€ BUOPOYILIOTHCHHSL

OntuMuzanys COCTABOB METOHOB BBIMOMHSIACH C MPHMCHCHHEM MaTEMATHUECKHUX
METOJO0B IUIAHHPOBAHUS SKCIICpUMeHTa. [IaHbl 3KCIEpHUMEHTOB reHEPHPOBATHCH MPH MTOMOLIH
nporpammHoro kommiaekca FACTOR. dakropamu BapbHpOBaHHS SBISINCE. X; — KPYIHOCTh
3AMOHUATENS, B MM; X, — COACPKAHUEC 3AIOHUATEIS, B % 110 00BheMY.

[locne BHIMOMHEHUSA HCOBITAHMH W 00paOOTKH PE3YJIbTATOB HCCICAOBAHHN OBLIH
MOJYYCHB YPAaBHCHHS PErPecCHH MPOYHOCTH HAa pactsbkeHue npu wmarube (R,), ocepoe
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pactsokenue (R,) u Ha cxarue (Rox) MeToHOB Ha auaGa3oBoM, 0a3aJIbTOBOM M KEPAM3HTOBOM
3AMOHUATENE CACAYIOMICTO O0IIEro BUAA:
- 2 2 3 2
R(cspu)=botb 1 Xi+bo Xotby1- X b12 X Xotboo Xo™by1- X +bi- X7 Xt

+b122 X1 X0 Hboon Xo b2 Xo P Xotbiine X P Xo b1 Xi- X 1)
[Tony4ennrie 3HaUCHHS KO3} (PUIHUEHTOB PErPpeccHH NPUBEICHHI B Tadm. 1.
Tabmma 1
Miigiiggz:g;a [Mebenp w3 quadasa IMle6enp w3 6a3anbTa Kepam3utossrii rpaBmii
CBOCTBO Rex R, R, Rox R, R, Rex R, R,
o 263,96 | 12,402 | 25,172 | 228,61 | 12,352 | 21,454 | 56,048 | 9,704 | 17,207
o 4607 | 4427 | 2,143 | 106,83 | 3.956 | 1,798 | —17.91 |- 0,076 | — 1,280
s 3,853 | —2.804 | — 1,610 | — 1,853 | — 2,106 | — 6,383 | 2,766 | — 1,176 | — 3,488
b | -63.73| 0,113 | — 1,762 | — 4591 | 0,139 |—0,194 | 4,407 - -
é b2 | —18,00 | 0,325 | 0,524 | —24.92| 0,029 | 0,798 | 11,211 | 0,006 | 0.690
S b | 11,465 | 3,709 | — 0336 | 24.471 | 0,537 |-2.790 | 2,506 - -
i bin | 49.667 | — 4219 | —7.651 | 4955 | —3,749 | —5835 | - - -
Z [ bio | 0480 | 0.076 | 0472 | 2.608 |-0,015|-0.075 | —4861| - -
S | b | -3.981[-0629] 0,083 [-3644] 0017 | 3,744 | 4191 - -
D | 5412 | —2,519 | — 0,854 | 26,638 | — 1,502 | 3.304 - - -
b | 10,694 | — — lera21| = — =519 - -
b |- 6882 | - - 5.169 - — [Z7067] - -
b | 12,580 | — — =845 - — [Zs5001] - -

ITo ypaBHEHUM perpeccHy MOCTPOCHE! rpadHucckue 3aBHCHMOCTH (pHc. 1-3):
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Puc. 1. 3aBHCHMOCTS H3MEHECHHS MPOYHOCTH METOHOB HA JHA0A30BOM 3aIOJHHATETIC
TP OCCBOM PACTHKCHHH (), HA pacTsoKeHHE TpH m3rude (0) u Ha cxaTtue (8), MIla
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Puc. 2. 3aBHCHMOCTE H3MCHCHHS MPOTHOCTH MCTOHOB HA 0a3aIbTOBOM 3aMOTHHTEIIC
TP OCCBOM PACTHKCHHH (), HA pacTsoKeHHE TpH m3rude (0) u Ha cxaTtue (8), MIla
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Puc. 3. 3aBHCHMOCTS H3MCHCHHS MPOYHOCTH MCTOHOB HA KCPAM3HTOBOM 3ATIOTHATCIIC
TP OCCBOM PACTHKCHHH (), HA pacTsoKeHHE TpH m3rude (0) u Ha cxaTtue (8), MIla
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AHaNu3 BEIMTOTHEHHBIX UCCICOBAHNH MOKA3A:

* HanGonpimas npoyHOCTh METOHOB NPH CXKATHH HA 3AMONTHUTENC U3 JHa0a30BOro MIcOHS
JOCTHraeTcsl NPH MOBBIMICHHBIX COACPKAHHAX 3amomHuTens (pakoun 2.5-7 MM, npu
MPUMEHECHNHU 0a3aIbTOBOrO MICOHS — KaK Mpu moBbIIICHHBIX (Oonee 60 % no 00beMy), Tak U mpu
moHmKEeHHBIX (0k0J10 40 % 1o 00BEMY) COACPKAHMSIX 3AMOJHUTEIIS, MPUYIEM B TICPBOM CIVIAC —
MpU OPUMEHEHHUH MEIKUX (pakuuid (2,5-5 M), a Bo BTopoM — Oonee kpymHBIX (5-7 MM); mpu
HCIONB30BAHUH KEPAM3UTOBOIO TPaBUs — IPH COACPKAHUM 3aIONHUTEN B mpeacnax ot 40 o
60 % no 00bpeMy MaTbIX (HPAKIHIA.

+ Hawnbonpmas mpovYHOCTE METOHOB HA PACTSHKCHHE NMPH HM3rHOC HA 3amONHUTENC U3
mabazoBoro IneOHS  JOCTHTacTCs TP MAalbIX  CONCPIKAHIMIX — 3alONHHUTETS, MPHYEM
paccMaTpuBacMBIi TIOKA3aTelb B HE3HAYUTEIBHOH CTCICHH 3aBUCUT OT KPYITHOCTH 3aMOTHHTENS,
MPH TPHUMEHEHHH 0a3anbToBOro medHs — B oOnactu HanoiaHeHus B npeaenax 40-50 % no obpemy
Gonee KPYIMHOro 3anomHUTEN (5-7 MM); PU UCTIOMB30BAHUH KEPAM3HUTOBOTO TPABHUS — MPH MAJIOM
COACP KAaHUHU U HA BCEM HHTEPBANIC PACCMATPUBACMOrO (DPAKIIMOHHOrO COCTABA 3AIOTHHTEIS.

* Haubonpmas mpovyHOCT MCTOHOB IMpPU OCCBOM PACTSKCHUHM Ha Iuaba3oBoM IicOHE
JOCTHTaeTCs B MHPOKoH obmactn HanonHeHus (ot 40 mo 63 %) mpu Mamod KpyImHOCTH, NMpH
MPUMEHEHNU 0a3ajbTOBOrO 3arONHUTEN — NMpu ManoM HamoiHeHud (10 50 % mo obwvemy) u
KPYIIHOCTH 3aIIOJHUTENS B MPEACNIAX OT 2,5 10 5 MM; P UCTIOIB30BAHUN KEPAM3UTOBOTO IPABHS
— IIpU cozepkaHuH 3amonHuTers B odnactu ot 40 1o 45 % mo 06beMy, KPYITHOCTBIO 2,5-5 MM.
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Optimization of structures of metal concrete on the aluminum binding

Resume

Among the materials considered for use in the field of special construction, composites
made by means of the metal binding and granulated fillers — metal concretes can be represented
perspectively. Effective use of such concretes is reached in the conditions of influence of cyclic
temperatures, ionizing radiation, dynamic loadings.

Properties of composite materials and, in particular, metal concretes, directly depend on a
quantitative ratio of making components and their qualitative characteristics. By the
systematized change of these or those structure-made parameters it is possible to reveal their
values at which optimum properties of a composite as a whole are reached.

Results of research of metal concretes are given in the present article with a matrix from
aluminum binding the AL2 brands. As fillers diabase and basalt rubble and claydite gravel of
various fractions were used. By means of methods of mathematical planning of experiment by
change of the content of filler and the size of its fraction optimum zones of factorial space with
the greatest durability of metal concrete for each type of filler were revealed. So, to optimum
durability indicators on compression for metal concrete on diabase rubble there corresponds the
raised maintenance of fraction of 2,5-7 mm (at durability about 270 MPas); on basalt rubble — at
the contents more than 60 % of fraction of 2,5-5 mm (durability about 270 MPas is also
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reached); on claydite — at the maintenance of fraction of 2,5-5 mm in limits from 40 to 60 %

(durability of 60-70 MPas).
Keywords: metalconcrete, aluminum binding, fillers, durability, optimum structures.
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