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Anoranisi. HaBeneHo pe3ynbpTaTi eKCIIepUMEHTAILHOTO JOCIIKEHHS MIKPOTPIIIIMHOYTBOPEHHS
Ta KoedimieHTa IHTEHCHBHOCTI HAaNPY)KCHHS JOCHIIHUX 3pa3KiB 3 KepaM3UTOOETOHYy Ha
0araTOKOMIIOHEHTHOMY B’SDKYy4OMYy 1 KBaploBOMY MicKy. HaBeneHo onTuManbpHi —CKIaau
KOHCTPYKIIMHO-TEIUIOI30JISIIIMHOTO  KEPaM3UTOOCTOHY Ha 0araTOKOMIIOHEHTHOMY B’ SDKY4OMY.
OnucyeTbcss METOAMKA EKCIEPUMEHTATBHUX JIOCTIHKEHb, MapaMeTpy JIOCTITHUX 3pa3KiB 3 OIMKUCOM
T 1 pe3ynapratd BHIPOOYBaHb JOTMOMDKHUX 3pa3kiB. B mporeci BUNpoOyBaHb BHUMIpIOBAIHCS
MIO3/IOBXKHI Ta monepeyHi jaedopmalii 3pa3KiB, 3HAUCHHS HABAaHTAXEHb TPILIMHOYTBOPEHHS, IIUPUHA
PO3KPUTTS TPILIMH, BEIMYMHN PYHHIBHUX HaBaHTakeHb. [IpoBeneH] eKcriepuMeHTaIbHI TOCIiKSHHS
MEX  MIKPOTPIIIMHOYTBOPEHHS Ta  Koe(illieHTa I1HTEHCUBHOCTI Hampy>KeHHA 3pa3KiB 3
KepaM3UTOOETOHY Ha 0araTOKOMIOHEHTHOMY B’SUKy4OMY, JO3BOJMJIM BHSBUTH  XapaKTEepHi
0COONMMBOCTI  1X  HAMpyXEHO-IeOPMOBAHOTO CTaHY, BH3HAYMTH BEPXHIO 1 HIDKHIO MEKY
TPIIMHOYTBOPEHHS, e()OPMATHBHICTh Ta BEIWYMHY PYHHIBHOIO HABAHTAXKECHHS EKCIIEPUMEHTAITLHIX
3pasKiB.

KiawouoBi cioBa: kepam3utoOeTOH, B’SDKyde, MIKPOTPIIIMHOYTBOPEHHS, Koe]imieHT
IHTEHCUBHOCTI HAIIPY>KCHHS.
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AHHOTALUS. [TpuBeneHsl pe3yibTaThl 9KCHEPUMEHTAIBHOTO UCCIIEJOBaHHUs
MHUKpPOTPEIIMHOOOPa30BaHUs U KO PUIIMEHTa HHTEHCUBHOCTH HAIPSKEHUsSI OIBITHBIX 00pa3lioB U3
KepaM3I/ITO6€TOHa Ha MHOT'OKOMIIOHCHTHOM Bs’KYIIEM U KBAPLIEBOM IICCKE. HpI/IBCI[eHI:I OIITUMAJIBHBIC
COCTaBbl KOHCTPYKLIMOHHO-TEIJION3OJSIIIMOHHOTO  KEpaM3UTOOETOHA Ha  MHOTOKOMIIOHEHTHOM
BSOKYLICM. OnuceiBaeTcst MCTOAWKA OKCIICPUMCHTAJIBHBIX I/ICCJIGZIOBaHI/IfI, nmapaMeTpbl OIIBITHBIX
00pa31oB ¢ ONMCAaHWEM TEXHOJIOTHMH MX U3TOTOBJICHUS, PE3yIbTaThl UCTIBITAHUNA OCHOBHBIX 00pa3IoB
U UX aHalM3, a TaKke O00beM, LIeIM W pPe3yJbTaTbl MCIBITAHWNA BCIOMOraTeibHbIX 00pa3uoB. B
MpOLIeCCe UCTIBITAaHUN M3MEPSIIMCh MPOIOJIBHBIE M IOINEpedHble aedopMalii o0pasloB, 3HAYECHUS
Harpy30K TPELUIMHOO0pa30BaHus, BEJINYUHBI paspyLiaronmx Harpy3ok. [IpoBeneHsie
OKCIIEPUMEHTANIbHbIE  UCCJIEJOBAaHMS TPaHUI MHKPOTPEIIMHOOOpA3oBaHUA U KOd(pQUIMEHTa
HMHTCHCUBHOCTHU HaHpﬂ)KeHI/Iﬁ 06pa3u013 u3 KepaMSI/ITO6eTOHa Ha MHOT'OKOMIIOHCHTHOM BSDXKYLIEM,
MO3BOJIMJIM BBISIBUTH XapaKTEpHBbIE OCOOEHHOCTH MX HaNpsHKEHHO-Ie(OPMHPOBAHHOTO COCTOSIHUS,
ONIPCACIIUTE BEPXHIOKO W HUKHIOKO T'PaHUIY TpeHII/IHOO6paBOBaHI/I$[, )Ie(i)OpMaTI/IBHOCTB 1 BCIIMYUHBI
paspyIaroiiei Harpy3Kku SKCIepUMEHTAIbHBIX 00pa3IioB.

KuroueBble ciioBa: kepamM3uTOOETOH, BSDKYILEE, MUKPOTPEIIMHOOOpa3oBaHue, KO3PPHUIIMEHT
MHTEHCUBHOCTHU HaNpPsKEHUH.
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MICROCRACKING AND COEFFICIENT OF TENSION INTENSITY OF
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Abstract. The results of experimental research of microcracking and coefficient of tension
intensity of experimental patterns from expanded clay lightweight concrete on multi-component
binding and quartz sand are given. Optimal compositions of construction and heat insulation
expanded clay lightweight concrete on multi-component binding are presented. Methodology of
experimental researches, parameters of experimental patterns with the description of the technology
of their production, results of basic patterns tests and their analysis, and also volume, aims and
results of auxiliary standards tests are described. In the process of tests the longitudinal and
transversal deformations of patterns, value of crack appearance loading, size of the destroying
loading were measured. Conducted experimental researches of the limits of microcracking and
coefficient of tension intensity of patterns from expanded clay lightweight concrete on multi-
component binding allowed to find the characteristic features of their tensely-deformed state, to
define the high and lower boundary of crack appearance, deformability and size of the destroying
loading of experimental patterns.

Keywords: expanded clay lightweight concrete, binding, microcrack appearance, coefficient
of tension intensity.

Beryn. OmauM 3 HalBaXIIMBIIIMX HANpsIMKIB HAayKOBO-TEXHIYHOTO Tporpecy B o0iacti
3a11300€TOHHUX KOHCTPYKIIH € 3acTOCyBaHHS JIETKMX OETOHIB B KHUTIOBO-IIPOMHCIOBOMY 1
CUIbCBKOTOCTIONapChKOMY — OynmiBHUITBI. Lle m03BONsie 3HM3WTH Bary  OTOpPOKYBaIbHHX
KOHCTPYKIINA 1 KOHCTPYKIIM MOKpUTTA 1 mepekputts Ha 35%, Butpatu ctani — Ha 10%, Tpymosi
Butpatu — Ha 20%.

beroHn Ha MOPUCTHX 3alOBHIOBaYaX MalOTh B MOPIBHAHHI 3 BaXKUMHM OETOHAMU Pl
MO3UTUBHUX OCOOJIMBOCTEH, TaKMX SK 3HIKEHAa MIUIBHICTh 1 TEIJIOMPOBIIHICTh, IT1IBUIICHE
3YEIUIEHHs IIEeMEHTHO-TIIAHOT0 PO3YMHY 13 3allOBHIOBAYEeM, BHCOKA TPIIIMHOCTIHKICTh, 1CTOTHO
Mi/IBUIIEH] PIBHI MEX MIKpOTpinuHOyTBOpeHHs [1, 2].

KommiekcHe BHMKOpPHUCTaHHS JIETKUX O€TOHIB Ja€ MOXJIIMBICTh BHUPIIIUTH HpoOIeMu
E€HEPropecypco30epekeHHs] Mpu OyMIBHUITBI 1 TEXHIYHOMY OOCIYroByBaHHI OyiBelb Ta
IH)KEHEpHUX CHOPYA, MIABUIUTH iX HAAIMHICTh, JOBMOBIYHICTD 1 O€3MEKy NP eKCIUTyaTallii.

AHaJi3 ocTaHHIX JociailkeHb Ta myOJikamiii. 3a ocraHHIM 4Yac Hakomuiocs Oarato
JOCIIJKeHb J1e(OPMATUBHOCTI JETKUX OETOHIB 1 KOHCTPYKIM Ha iX OCHOBi, HaBeZeHI B poboTax
M.A. AxmaroBa, €.M ba6iua, B.M. Buposoro, b.C. Komicapenko, P.JI. Mainsua, Kamans M.P.
Mani, C.B. 3inuenko, [.A. CroneBuua, B.I'. CyxanoBa, A.I. Koctioka, O.b. [TipagoBa Ta iH.

Ha cyuacHomy piBHI npu BUBUEHHI Je(OpPMaTUBHOCTI 3HAUHUN BHECOK Y PO3BUTOK OETOHIB 3
BUKOPUCTAHHAM IIIaKy i 3omu BHecmu O.B. Tonuixosa, K.O. ITipagos, JL.U. Isopkin, O.JL
HBopkin, A.I'. 3otkin, M.YO. Jlemincekuii, A.B. Kamsickin Ta iHmIi, ajie¢ B OCHOBHOMY MHTaHHS
JOCIHIJKEHHS 1e()OpMaTUBHOCTI PO3TIISIIAIOTHCS I BaXKKUX OETOHIB.

Meta i 3aBaanHs. Meroro poOoTH Oyn0 TPOBEACHHS EKCIMEPUMEHTATBHUX TOCIIKEHb
BIUIUBY (AKTOpiB CKJaay KepaM3UTOOETOHY Ha O0araTOKOMIOHEHTHOMY B’S)KydOMy Ha
MIKpOTPIIIUHOYTBOPEHHSI Ta KOe(DIIIEHT 1HTEHCUBHOCTI HampykeHHs. [l JocArHeHHS
MOCTABIIEHOT 11JII BUPIIIYBAIKMCS HACTYIIHI 3aBJIaHHS:

— BHM3HAQUUTH HIKHIO Ta BEPXHIO MEXY MIKPOTPIIIMHOYTBOPEHHSI Y KOHCTPYKIIiITHO-
TEIUIOI30JALITHOMY KepaM3UTOOETOHI Ha 6araTOKOMIIOHEHTHOMY B'SKY4OMY,

— BUSBUTU TIOABY BIATBOPEHHS TPIIMHU 1O HAApi3y IJIs BU3HA4YeHHS KoedilieHTa
IHTGHCUBHOCTI ~ HalnpyXeHb Yy KOHCTPYKLIHHO-TEIUIOI30JAIMHOMY  KepaM3HTOOETOHI  Ha
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0araTOKOMIIOHEHTHOMY B'SDKY4OMY.

00’extH i MeTtoau npociaigxenHs. O0'ekTaMu TOCTIKEHb OyJIW IOCHTIIHI 3pa3kKu — KyOH i
npu3Mu. MeTroaMu JIOCHIKCHHSIT — BHKOPUCTAHHS MOMEPEIHHOrO JOCBITY y BH3HA4YCHI
MIKPOTPIIIIUHOYTBOPEHHSI Ta Koe(dillieHTa 1HTEHCUBHOCTI HAINPY)KEHHs, SIKI BKJIOYAIM B cebe
BU3HAYCHHS BEPXHBOI Ta HUKHBOT MEXI1 TPIIIMHOYTBOPEHHS 3T1IHO YUHHUX HOPM.

PesyabTaTtn gociaimxenb. B Onecbkiii nepkaBHIM akaaeMii OyJiBHHUIITBA Ta apXiTEKTYpH
po3po0IieHa TEXHOJIOTiSI MaJOllEMEHTHUX OeTOHIB. B OCHOBI TEXHOJIOTIi JIEKHUTH 3aCTOCYBAaHHS
YOTUPUKOMIIOHEHTHOTO B'SDKYYOro, JI0 CKJIaay SKOro, KpiM HOPTIAHIUEMEHTY 1 MEJIEHOTo
HETAIlICHOTO BallHa, BXO/STh TAKOXK aKTHBHA MiHEpaJibHa J00aBKa (3011a-BUHOCY) Ta rirc [3].

Marepianu, siki Oy BUKOPUCTaHI B TOCITIDKCHHX, MaJId HACTYITHI XapaKTePUCTUKH:

— KepaM3UTOBHA rpasiii 5...10 MM, He ¢pakuioHoBaHUI KyniHIOpOBCHKOTO 1HIYCTPiadbHOTO
KoH1epHy «IHTO-Byn», Mapku 3a HacumHOW HIUTBHICTIO M 600, YMOBHOIO MIITHICTIO B IFJIIHJPI,
piBHO1 2,8...3,0 MIla;

— Ticok kBapueBuid KpeMeHuyIipkoro kap'epy;

— nemeHT M 400 Kpusopixkcrkoro 3aBoay — ICTY b B.2.7-112-2002;

— 3oma-BuHocy Jlagmwxkunacpkoi TEL - I'OCT 25818-91;

— BarHO Heramene KyliHI0poBChKOTO 3aBO/Ty, BMICT aKTUBHOTO OKHCY KaibIiito CaO-75%);

— rinc oyxaisensauit — JICTY b B.2.7-104-2000;

— cyneprmiactudikarop C-3 — TY-2481-001-51831493-00.

Ha mizcraBi OTpuMaHUX 3aIeKHOCTEH y MPOBEACHUX paHilie gocaikeHHsx [4-6], a Takox
BUXOJSYM 3 BUMOT [7], IO TMpEem'sBISIOTHCS 0 JIETKMX OCTOHIB, OYyJIM NMPU3HAYCHI ONTUMAJbHI
CKJIaId KepaM3UTOOETOHY Ha 6araTOKOMIIOHEHTHOMY B'SDKY4OMY 1 KBapIIOBOMY ITICKY, SIKI HaBeJeH1
B Taou. 1.

Tabmuug 1 — OnTuManpHi CKIAAM KEPAM3UTOOETOHY HA 0AraTOKOMIIOHEHTHOMY B'SIKYUYOM
Yy y yqomy

ITpoekTHa ArperaTHo-u Butpara marepianis Ha | M O0eTony
Lo CTPYKTYpHUH
Mlﬁlrlf“’ yuHHUK, |LlemeHT, Banno, 3ona, |Kepamsur,| Ilicok, |I'imc,| C-3, | Boaa,
a r koM | ko | kom® | ko/MB kr/me koM % JI
10 0,5 100 110 | 100 495 500 25 0,3 205
12,5 0,3 110 150 | 105 460 210 25 0,3 225
15 0,3 150 125 | 145 475 215 25 0,3 235
20 0,3 200 105 | 190 455 205 25 0,3 220
25 0,3 220 150 | 200 460 200 25 0,3 230

JlocnmipKeHHsT 3 BHM3HAYEHHS MEX MIKPOTPIIIMHOYTBOPEHHSI Y KepaM3UTOOETOHY Ha
0araTOKOMIIOHEHTHOMY B'SKY4OMY 3BOJMJIMCS A0 MOOYAOBU JiarpaMy CTaHy OETOHY, BUPaKEHOI

KPHUBOi 3MiHM Yacy MPOXOJKEHHs yIbTPa3BYKOBUX KOJMBAHb B GETOHi. BU3HAUeHHS HUAKHBOT RY

Ta BepxHbOi RY Mex 001acTi MiKpOTPIIIMHOYTBOPEHHS KOHCTPYKIIIMHUX OETOHIB MPOBOAMIOCS
p T poTp YTIBOD pyK p

YIBbTPa3ByKOBUM METOJIOM BIiAMOBiAHO A0 Metoquku [8] 3a momomoror mpuiaxy YK-10IIMC
napajenbHO 3 BU3HAYEHHSM iX MIIHICTHUX Ta Je(OpMaTUBHUX XapaKTepUCTUK. BuMiproBaHHA
yacy NPOXO/KEHHS YJIbTPa3BYKOBUX IMOYJIbCIB 7, 4epe3 JOCHIAHUNA 3pa3oKk 3 POCTOM

o

HaBaHTAXEHHS MPOBOJWIOCS B MEPIEHAMKYISIPHOMY 1 JlarOHaJbHOMY IO BiJHOIICHHIO J0
HampsIMKy OCbOBOTO CTHUCKY. Y TEpUIOMY BHMAJKY YJIbTPa3BYKOBI IIYNH BCTAaHOBJIOBAJIUCS Ha
MPOTHJICKHUX TPAHAX 3pa3Ka TOYHO OJMH MPOTH OJHOTO 1 MOKa3aHHs MpUIIay 3HIMAIM MPU TPhOX
MOJIOKEHHAX WIYyIiB: 3BEpXYy, B CepeAuHl 1 BHHU3Y 3pa3ka. Y JpyroMy BHIAJKy NIyIU
BCTaHOBJIIOBAJIM TaKOX Ha MPOTWJICKHHUX TPaHAX 3pa3Ka, OJMWH 3BEpXY, IHIIUI — BHHU3Y 3paska.
TakuM 4YHMHOM, OXOIUTIOBAaJIaCh BeEJIMKa OOJACTh OJHOBICHOTO HAIPYXEHOro CTaHy OeTOHHOT
IIPU3MHU.
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Puc. 1. 3anexHicTb NpUpOCTiB Yacy MPOXOJKEHHS yIbTPa3BYKOBOT'O IMITYJIbCY BiJl piBHIB
HaIpyr 0OCbOBOTO CTHCKY:
1- f=6Mlla;2 - f =8MIla, 3—-f =10MIla.

Ha puc 1. HaBeneHo pe3yabTaTH JAOCIIHKEHb 3aI€KHOCTI Yacy MPOXOKEHHS YIbTPa3BYKOBUX
IMITYJIbCIB BiJl PIBHIB HANPY»KEHb OCHOBOTO CTUCKY. Ha 1IbOMy pHUCYHKY BUHO MPOLECH YIILUTBHEHHS

MaTepiany (IIpo 1€ CBiIYUTH 3MEHIICHHS 4Yacy IpPOXO/KEHHS iMITysbcy). Mexi R? Binmosinae
HAaMEHIIMY Yac TPOXO/DKCHHS YIIBTPa3BYKy depe3 3pa3ok. Jlami BimOyBaeTbes pO3YIILIHBHEHHS,
PO3BUTOK MiKpOpyiiHyBaHb (BHIle Mexi RY ) i HacTynHe iHTeHCHBHE iX po3BUTTA. IlepeTHn KpUBOT 3

Biccio opauHar R; BimoBizae BepxHiil MeKi MIKpOTPIIIMHOYTBOPEHHS 1 BiOOpaKae CyTTEBI 3MiHH
HAIpPY)XEHOTo i 1eOpPMaTHBHOIO CTaHy MaTepiany ITiJ HaBaHTaKeHHIM. Mexxa R; BHIIS€THCS, KO

MIKpOpYyHHYBaHHS IOYMHAIOTH EPEBAXKATH HAJl MPOLIECAMH YIIIIJIbHEHHS.
BinHocHe BUMIprOBaHHSI 4acy NMPOXOJKEHHs YJIbTPa3BYKOBHUX IMITYJIbCIB depe3 OeToH At
BH3HaYaJu 3a GopmMysomw:
AT =(z, ~75) /7, (1)
H

1€ T, — 4ac IPOXOJKEHHs yIbTPa3BYKOBUX IMIYNIbCIB uepe3 OETOH NPH HAPYXKEHH] O ;

T, — T€ XK, 10 ITOYAaTKy HNPUKIIaaHHA HaBAHTAXXCHHS.

PiBHI HampyXeHb, 110 BiANOBIAIOTh HWXKHIM Ta BEpXHIH MeXaM MIKpOTPIIIMHOYTBOPEHHS
O0eTOHIB Ha 0araTOKOMIIOHEHTHOMY B'S)Ky4OMY, BHILE 3HAU€Hb HDK U1 BaXkoro OeroHy. 3i
30UIBIIEHHAM  MINHOCTI  (KJiacy) JAOCHIPKYBaHMX OETOHIB, CIIOCTEPIra€TbCsl  IMiBUIIECHHS
3a3HauYEHUX MMapaMEeTPUYHUX PIBHIB, MOJI0HI 3 3BUYAHUM KepaM3UTOOETOHOM.

TakuM 4YMHOM, TMIJABMIIEHHS MEX  MIKPOTPIIIMHOYTBOPEHHS  KepaM3UTOOETOHIB  Ha
0araTOKOMIIOHEHTHOMY B'SDKy4OMY IMOpPIBHSHO 13 3BHYAHUM KepaM3UTOOETOHOM MOKHA MOSCHUTU
no-mepiue, OCOOJMBOCTAMU CTPYKTYpH JaHOro OETOHYy 3a paxyHOK HasBHOCTI IIOPUCTOrO
3aloBHIOBAaYa 1 HAMOBHIOBAYA, MO-APYre, MiJBHIIEHOI MIITHICTIO 34YeTUIeHHS! 0araTOKOMIIOHEHTHOTO
B'SDKYYOTO 3 3a[IOBHIOBAUEM.

[To3uTuBHUM (AKTOPOM € TaKOXK 1 30JMKEHHS TOKA3HUKIB PYKHUX BIACTUBOCTEH.

OnHUM 3 HaWBaXJIMBILIIMX €JIEMEHTIB MiJABUIIEHHSA SKOCTI HECYYMX CTIHOBHX KOHCTPYKIIiH
3aBOJICBKOTO BUTOTOBJICHHS € OINTHMI3allisl CKJIagy OETOHy, CIpsIMOBaHa Ha MIJBUIIEHHS HOro
TpillMHOCTIMKOCTI.  [[mg  eKcrepuMEHTaJbHOIO  BHU3HAYEHHS  KPUTUYHOTO  KoedilieHTa
IHTEHCUBHOCTI HaIlpyXeHHS BUKOPHCTOBYBAJIM JIBa BHUJM 3pa3KiB: OalouHi 3pa3Ku 3 HaApi3oM 1
KyOu 3 Hazpizom y BignosigHocti 3 JICTY b B. 2.7-227:2009 [9].
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HocmipkeHHss  KoedilieHTa  IHTEHCHBHOCTI  HAmNpyXKEHHS Yy  KepaM3UTOOETOHI  Ha
0araTOKOMIIOHEHTHOMY BSDKy4OMYy MpOBOAMJIOCS Ha 3paskax kyOax 10x10x10 cm 3 Hampizam# i
6anoukax 10x10x40 cm 3 Hagpizamu, sKi BHUIPOOOBYBAIMCS 32 CXEMOIO TPUTOUYKOBOTO 3THHY
BignosigHo 10 JICTY b B.2.7-227:2009 [9]. Bunpo6oByBanu 3pa3ku Ha TigpaBiaignomy mpeci I1I'-
50, HABAaHTAXYIOUHU X MAJIUM HaBaHTAKEHHSM JI0 TIOSIBH BiATBOPEHHSI TPIIIIMHU IO HAJPI3Yy.

PylinyBaHHS BCiX 3pa3KiB MPOXOJWJIO IO TPINIUHI, 11O YTBOPHJIACS BiJ HaApi3y. XapakTep
pyiiHyBaHHSI OyB SIK JJIs1 3BUYANHOIO JIETKOTO OETOHY — MOBEPXHS pyWHYBAaHHS MPOXOIWIA 1 MO
pO3uMHYy, 1 TO 3epHAaM 3allOBHIOBAYa, TOOTO Majo0 MiClle pPYHHYBaHHS THUIy «MaTpPHUI-
3a[OBHIOBAY», KOJIM TpilllMHA mepepizae MaTpuirto i 3amoBHioBau [10]. PyitHyBaHHs 3pa3ka — ky0Oa
OyJ10 TaKuM Ke, K 1 1J19 0aJTKOBOTO 3pa3Ka.

OOpoOka pe3ynbTaTiB eKCIIEPUMEHTY 3/1HCHIOBATIACh 32 (OpMYIaMu:

— JuTst GAJTKOBOTO 3pa3Ka:

K = 3F, L / 1A 2 2 3 4
c = > @—¢/Nn)°[L,93-3,07(¢/h)+14,53(¢/h) —2511(¢/h)” + 25,8(¢/h)"].

— 114 3pa3Kka- Kyoa:
3 9

b % % Iz %
Ke = P [18,3[£j —430(£j +3445(£j —11076(£j +12967(£j ].
bh% b b b b b 3)

ne: L — mpouit 6anouku; ¢ — moBkuHA po3pisy (y mpoBeneHux gociinax oymra 0,01-0,03 m);
b — mupuna 3paska; h — Bucora mepepisy 3paska (3a BUHATKOM JOBXUHM Hanapizy, h, =(h—/)

17151 GaTKOBOTO 3pa3Ka).
OcHoBHi nani (ycepeaHeHi 3 6 3pa3KiB KOXKHOTO CKJIaay) 3a TE€OMETPHYHUMH PO3MipaMu

3pa3KiB, 3HAUYCHHSM PYHHYIOHYOro (KPUTUYHOI0) HAaBAHTAXKCHHS 1 OTpUMaHi 3HaueHHS K, pa3oM 3

3Ha4YEHHSAM MiLHOCTI Ha po3Tar f,, oTpuMaHi pO3KOJIOM PEelITH YacTHH 3pa3Ka HaBeJeHi B Ta0II. 2.

Tabmuus 2 — PesynbraT BUNIpoOyBaHb 0aJI0UOK 1 KyOiB 3 HaJpi3oM

IIpoexTHa
MiI_IHiCTB, I:cr ! L ) h ) b ) kIC 3 fctd !
MIla MH M M M MH/m MTIla
1 2 3 4 5 6 7
3pa3ku - baIouKu
10 0,0016 0,275 0,83
12,5 0,0015 0,268 0,9
15 0,0013 0,4 0,102 0,101 0,257 0,87
3pa3ku-Kyou
10 0,0012 0,134 -
12,5 0,0028 0,101 0,102 0,101 0,181 -
15 0,0025 0,168 -

Sk BupHO Ha pHC. 2. Juid OaJKOBOrO 3pa3ka 3MiHA arperaTHO-CTPYKTYpPHOTO YHMHHHKA B
OCTOHHIM CyMIIT BIUTMBAE Ha TPINUHOCTINKICTH HE3HA4YHO. [l 3pa3kiB-KyOiB 3MiHA arperaTHo-
CTPYKTYPHOT'O YMHHMKA B OCTOHHIM CyMilll BIUIMBAE Ha TPIIMHOCTIHKICTH OLIBII MOMITHO, HIK Y
BUMAAKY BuIpoOyBaHHS Oanok. Cama 3aleXHICTh TPIIMHOCTIMKOCTI BiJ 3MICTy arperaTHo-
CTPYKTYPHOI'O YHMHHHKA HOCHUTh CKJIQJHUM «XBUJIbOBHI» Xapaktep. Pa3om 3 Tum, MokHa
KOHCTaTyBaTH, 110 301IbILIEHHS arperaTHO-CTPYKTYPHOrO YMHHUKA (30Kpema JIpiOHOTro 3aroBHIOBAYA)
MPU3BOJUTH JI0 3HMKEHHS TPILIMHOCTIMKOCTI, @ HOro 3MEHIIEHHS — /10 3pOCTaHHS TPIIUHOCTIHKOCTI.
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kie Tt 6
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Puc. 2. I'padik 3MiHN XapaKTepUCTUK OETOHY BiJl arperaTHO-CTPYKTYPHOT'O YHHHUKA

AHani3 pe3ynpTaTiB TaKOXk IMOKa3ye, [0 CIIOCTEPIraeThCs TICHA KOPEISIis MK BEIMYHUHOIO
MminHocTi Ha po3tar f,_, 1 kpuTuuHEM KoedilieHTOM iHTEHCHBHOCTI HanpyxeHHS K,-. Otrpumani

pE3YyIbTaTH — 3aJIEKHICTh MIX OUMH ABOMA BCIMYMHAMH — IIOKa3aHa Ha pPHUC. 3. Sk BHUHO, BCl
GKCHepI/IMCHTaJ'IBHi TOYKH SaI[OBiJ'IbHO AIIPOKCUMYIOTBHCA 3aJI€)KHICTIO:

kic =Ry, (4)

ne a = 0,2651Y? — Benmumma xapakTepusye KyT HAXHITY ATPOKCHMYIOUOT IPSIMO.

1
Kic

0,4 /
0,3 L // .
0,2 / o

0,1 //

0 0,2 o4 06 08 1,0
f ., Mlla
Puc. 3. Banexnicts K Bix MilIHOCTI 6ETOHY Ha PO3TAT

BucHOBKM Ta nepcneKTHBHU MOAAJIBIINX JOCTI/ZKeHb!

1. IlixBuieHi MeX1 MIKPOTPIIIMHOYTBOPEHHS JO03BOJISIIOTH PEKOMEHIYBATH PO3pOOIEHUIM
KepaM3UTOOETOH Ha OaraTOKOMIOHEHTHOMY B'SDKyYOMY JJIsi KOHCTPYKIIHM, poO3paxoBaHMX Ha
CHUIbHUM BITUB CHJIOBUX (PAKTOPIB 1 HECHIPUATIMBHUX BIUIMBIB 30BHILIIHHOTO CEPEIOBHUIIIA.

2. OOnacTh HampyXEHOTOo CTaHy, IO 3HAaXOJUThbCA B MeXax MIKpOPyHHYBaHb, Mae
MPUHILIMIIOBE 3HAYEHHs Ui OLIIHKK 0araThbOX BaXKIMBHUX MpPOLECIB AePOpMYyBaHHSA Ta MIIIHOCTI
O6eroHy. BusBieno, mo HaiOUIbII epEeKTUBHI MO MIIHOCTI 1 TPIIIMHOCTIHKOCTI CKJIaAu OETOHIB 3
HaWOUIBIIUM BMICTOM HAINOBHIOBAaua 1 3allOBHIOBAua, SIK1 CJiJ] pEKOMEHIYBAaTU JUIsl BUTOTOBIIEHHS
KOHCTPYKIIIH.

3. HaBenmeni y crarTi cKiIagu Kepam3UTOOETOHY Ha OaraTOKOMIOHEHTHOMY B'SXKy4OMY
MOXYTh OyTM PEKOMEH/OBaHi Ui BUTOTOBJICHHS KOHCTPYKLIH, 3 YpaxyBaHHSM JIOTPUMAaHHS
TEXHOJIOT11 IX BUTOTOBJICHHS.
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4. IlpencraBieHi pe3yabTaTH AOCIIPKEHb MIKPOTPIIIMHOYTBOPEHHS SIBISIOTHCS TIOYaTKOBOIO
JAHKOI0 BU3HAYEHHS OCHOBHHUX BIIACTHBOCTEH KEpaM3UTOOCTOHY Ha 0araTOKOMIIOHEHTHOMY
BSDKY4OMYy 1 TOTpeOyIOTh TOAAJBIIOT0 BHBUEHHS BIUIMBY MIKPOTPIIIMHOYTBOPEHHS Ta
KoedirieHTa IHTEHCUBHOCTI HAIIPYKEHHS Ha pOOOTY KOHCTPYKIIiH 3 IbOTO OETOHY.
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