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AnHortanus. IlpenctaBineHo uccieoBaHHe IO MOBBIIEHUIO IPOYHOCTHBIX IOKa3aTelel IpeBECHO-TUIICOBOIO KOMIIO3UTHOTO
MaTepHana ImyTeM 100aBIeHHs B ero cocTaB n3BecTH. [IpecTaBieHb! JaHHEIE M0 ONIPEIeNICHUIO IIPOYHOCTHBIX IOKa3aTeel, TaKiuX
Kak IIPOYHOCTH Ha C)KAaTHE M Ha pacTsDKEHHE IPH TToNepedyHoM n3rnoe, BeimonHeHHBIX 1o [OCT 23789-2018 "BspkyIie rHICOBEIE.
Mertop! HCIBITaHUH" JUTS IIECTH 00pa3noB-0anodek pazMepoM 4x4x16 cM U3 IPeBECHO-THIICOBOTO MaTepHaia C HCIOIb30BaHHEM
U3BECTH B KauecTBe Mojupumupymomeil n106aBku u 0e3 Hee. BBINONHEH aHANW3 MOMYYEHHBIX PE3yIbTATOB, OIPEAEICHO
ONTHMAJBHOTO KOJMYECTBO BHOCHMOW M3BECTH. YCTaHOBJIEHO, YTO MAKCHMAlIbHOE 3HAUCHHE NPOYHOCTH HA PACTSDKEHHE IIPH
m3rube cocrasigeT 1,93 Mlla, 4To COOTBETCTBYET MPOIEHTHOMY COJEP KaHUIO0 BHOCUMOW M3BEeCTH B KoindecTBe 17,5 %. Kpome
TOTO, MPEACTABICHBI OCHOBHBIE PEAKIHH, NPOHCXOSIINE IIPH 3aTBOPEHUHU THIICOBOTO BSDKYILETO MPH J00aBICHHH H3BECTU B
BOJHOH cpejie, MPUBOAAIINE K U3MEHEHUIO CTPYKTYpbl Marepuana. J[as OLleHKH M3MEHEHMs CTPYKTYphl MaTepuala METOAOM
PTYTHOM IOPOMETPHM, OCHOBAaHHBIM Ha M3MEPEHHMHU JABJICHUS AN BIABIUBaHUSA HECMauUBAIOLICH PTYTHOM XHUIKOCTH B IOPHI
o0pasia, ObUT BBITIOJIHEH aHaJHU3 Pe3yJIbTaTOB HCCIIEA0BAaHMS NCXOIHOTO COCTaBa M cOCTaBa ¢ gobaBieHneM u3BecTH. [TomydeHs
OCHOBHBIE JJaHHBIC IO AMAMETPy IOp U UX KOJIMYECTBEHHOMY pAaCIpEleNICHHI0 B CTpYKType Marepuana. IlpencrtaBieHsl U
MpOaHATN3UPOBAHEl OCHOBHBIC [AHHBIE 3HAUYEHHMH MOPHUCTOCTH MaTepuana. CraemaH BBIBOA O BIMSHHM HAa HPOYHOCTHBIE
MOKa3aTell APEBECHO-TUIICOBOTO KOMIIO3MTHOTO MaTepuaia M H3MEHEHHE €ro CTPYKTYpHl NPU HCIOIb30BAaHUM H3BECTU B
KauecTBe MoauduIupyromen 1o6asku. OnpeneneHa 061acTh IPIMEHEHHNS MTOTYUSHHBIX Pe3yIbTaTOB JUIS H3ETHi U3 IPEBECHO-
THIICOBOTO KOMIIO3UTHOTO MaTepHana ¢ 100aBIeHHEM U3BECTH B Ka4eCTBE MOAH(UINpYIOMmei 100aBKH.

IIpenmer wuccaeqoBaHMsI: TOBBILIEHHE IIPOYHOCTHBIX IIOKa3aTesell JApeBECHO-TUIICOBOIO KOMIIO3UTHOIO MaTepHana,
obasaroriero 6oJiee HU3KUMH MIPOYHOCTHBIMU XapaKTPUCTUKAMHU [0 CPAaBHEHUIO C W3ACIUSIMH U3 THIICA.

Marepuanbl M MeTObI: BHIIOJHEHBI HCIIBITAHKS 10 OTIPEEICHHIO IPOYHOCTH 00pa3oB KaK U3 APEBECHO-TUIICOBOTO MaTepuaia
¢ Io0OaBICHUS B COCTaB M3BecTH M Oe3 Hee. [yl OLIEHKM M3MEHEHHS! CTPYKTYpPHI 00pa3IoB OBUTH IPOBEICHBI HCCIIEJOBAHUS
METO/IOM PTYTHOH IOPOMETPUH.

Pe3yabTaThl: B 00pas3nax JpeBECHO-THIICOBOTO MaTepuanaa IMpH JOOABICHUH W3BECTH YMEHBINAETCS JHATAa30H HOp M CpeiHHE
JHaMeTpsl, a 00eM BBEJICHHOH PTYTH CTAHOBHTCSI MEHBIIIE, YTO CBUACTENHCTBYET 00 YBEIMUECHHHN €T0 INIOTHOCTH. Y MEHBIIICHUE
MOJAIBHOTO AWAaMeTpa TMOp Ha TPH TOPSAKA, a Takke yMEHBIIEHWe MEIHAHHOTO AWaMeTpa IOYTH B 2 pa3a (opMmupyeT
MEJKOIIOPUCTYIO CTPYKTYPY JApPEBECHO-THIICOBOTO KOMIIO3UTHOTO MaTepHuana NpH A00aBIEHHH W3BECTH B KadyecTBE
MOIUDUITUPYIOTIICH T00aBKH.

BEIBOABI: MTOTydeHHBIE PE3YJIbTaThl MOTYT OBITh HCIOJIB30BAHbI IS CO3JJaHUSI IEKOPATUBHBIX U3/ICNUI ISl OT/ICIIKY IIOMEICHUH,
K KOTOPBIM MPEABSBILIIOTCS 00Jiee BEICOKHE TPEeOOBaHMS 110 NPOYHOCTHBIM MOKA3aTeIsIM.

KunroueBble c10Ba: TUIIC, IPEBECHO-THIICOBBIH KOMITO3HT, U3BECT, OTJEIOYHBIH MaTepHall, PTyTHAS TOPOMETPHS.

BBEJIEHUE Hpouvecc NO0aBJICHHSI U3BECTH B THIIC MPEACTABIIACT

c000i1 cMemuBaHUE U3BECTH C TUIICOBBIM BSKYIIUM B
ompejieNieHHbIX mpomopiusax. Ilpum  sToM  mocne
3aTBOPEHHs ITONYYCHHOW CMECH BOJOW MPOTEKaeT
peaxmmsi, TPHUBOAAMAS K OOpa3oBaHMIO KapOoHarTa
kampiusg  (CaCOs) ©W  THIOPATUPOBAHHOTO  THIICA
(CaS04:2H,0). lo6aBneHHE N3BECTH B TUIIC B KAYE€CTBE
JMO0ABKM 3HAYMTEIFHO IIOBBIIIAET €ro IMPOYHOCTHBIE
xapaktepucTuku. lLlenpl0o JgaHHOrO McCcleAO0BaHUs
SBIIIETCSL  OIIEHKA BO3MOXXHOCTH  HCITOJIb30BAHHUS
M3BECTH B Ka4yeCTBE MOIUGUIMPYIOMEH T00aBKH IS
TIOBBIIIEHUS] TIPOYHOCTHBIX XapaKTEPUCTHK APEBECHO-
THUTICOBOTO KOMITO3UTHOT'O Marepuana. Jost
JNIOCTIKEHUSI  TIOCTABIIEHHOW I HE0OXO0IUMO
MPOBECTH aHAIM3 W3MEHEHUS MPOYHOCTH JPEBECHO-
THIICOBOTO MaTephalla OT KOJMYeCTBa H00aBIseMON
M3BECTH W TPOBECTH HCCIICJOBAHUEC W3MCHEHHUS €ro

W3MeHeHWe TEHIEHIMH pPBIHKA CTPOUTEIBHBIX
MaTepHaJioB B TOJNB3Y AOCTYHHBIX W HKOJOTHYHBIX
MaTepHalioB  JelaeT  aKTyalbHBIM  IIOBBIIICHUE
SKCIUTyaTallMOHHBIX ~ IIOKa3aTenell  pa3paboTaHHOTO
JIPEBECHO-TUIICOBOTO KOMIIO3UTHOTO Martepuana [1]. B
BUAY OCOOCHHOCTH NPUMEHSIEMBIX KOMIIOHEHTOB
(TMmcoBoe BsDKyIIEe M APEBECHBIC OMIIIKM), JAaHHBIN
MaTepHajl 10 CPaBHEHUIO C M3JCIUSAMH U3 OOBIYHOTO
rurnca (0e3 106aBlIeHus IPEBECHBIX OIUIIOK), IPH OoJee
JYYIIAX TOKa3aTelIX IO TEIUIONPOBOAHOCTH U
JIOCTYITHOCTH, YCTYMaeT UM 10 MPOYHOCTH [2...4].

Jlisi TOBBIIIEHUST MEXaHWYECKHX XapaKTepPHCTHK
JIpEBECHO-TUIICOBOTO MaTepuana BO3MOKHO
UCIIONIb30BAaHUE psiia MOIUPUIUMPYIOMNX 100aBOK.
OnHOM U3 Takux 100aBOK MOXKET BBICTYIIAaTh M3BECTH,
ucnonkzyemas B Buje raumenoii uzsectu (Ca(OH),). CTPYKTYPBL.
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AHAJIN3 TYBJINKALIAN

OcoOeHHOCTH TOBEJCHHSI THMIICOBBIX BSDKYIIMX C
pa3NMYHBIME CBOWCTBAMH, & TaK)Ke OCOOEHHOCTH X
MPOU3BOJICTBA onucaHbl B padotax [1. bynHukoBa, A.
Bomxkenckoro, U. Ilepenepus, II. Boxenoma, A.
®epponrckoit, B. KopossikoBa, A. bypesHopa, B.
benoBa u npyrux. 3Ha4WTENbHBIE HCCIIEAOBAaHUS B
pacmmpeHHrH  00macTH  NPHMEHEHHS  THIICOBOTO
BSOKYIIETO chenaHsl Ha 0a3e HaydHBIX mkon MI'CY
(MHCH), BHUMCTPOMa, KazI'ACY u np.

MATEPHAJIBI U METO/IbI
NCCJEJIOBAHUN

Bnusane Mopmbunumpyromeid go0aBKkM M ee
MPOIICHTHOTO COJICPKAHUSA Ha MPOYHOCTHBIC
XapaKTEePUCTHKH  TOTOBOIO  o0Opasia  SBJISIOTCS
TJIaBHBIMHU (DaKTOpaMH, OIPEACISIONIUMHE aTbHEHIIne
BO3MOXKHOCTH HCIIOJIb30BAaHUS  JIPEBECHO-THIICOBOTO
KOMITIO3UTHOTO MaTepuana. I[IpodHOCTH JpeBecHO-
THIICOBOTO KOMITO3HTA HA PACTsHKEHUE TIPU M3THOE U Ha
cxarue ompeaensuiack cormacHo I'OCT 23789-2018

JUTS IIeCTH 00pa3noB-0anodek pazmepoM 4x4x16 cm. B

” 1,3
1
0,55
0 .
0 10

2
n

— I
v [3%)

Mlla

(=]
N

IIpeoen npounocnu na pacmsicenie,

12,5

1,93
1,75
1,54
I | 1,24

15

mporecce 9KCIICPUMECHTOB (ukcupoBaiach
MaKCHUMajbHas paspyuaronias Harpyska,
BBIICp)KUBacMasi MaTepuayiioM. [loydeHHBIC NaHHBIC
ycpenHsiuch.  [lpemen  MpOYHOCTH HAa  CKATHE
BBIUUCIISIICS Kak cpemHee apuMeTHIECKOE
Pe3yIbTaTOB IICCTH WCIBITAHUHA Oe3 HAMOOJNBIIEro U
HAUMEHBIIIETO PE3YJILTaTOB.

JlobaBnenme HU3BECTH JUTSE MTOBBIIICHUS
MPOYHOCTHBIX XaPAKTEPUCTHK 00pa3OB JPEBECHO-
THIICOBOTO KOMIIO3UTHOTO MaTepualia Ha OCHOBE
THIICOBOTO  BSDKYLIETO W JIPEBECHBIX  OIMJIOK
MPOKUCXOIUIIO B ONPEICICHHOM MPOLEHTE OT MAaCCh
THUIICA, HMCIOJIB3yEeMOTO IS W3TOTOBJICHHUS 00pa3lioB
TpeOyeMBIX Pa3MepOB IS JabHEHINETO UCTIBITAHUS Ha
MPOYHOCTh. Macca maHHOW MO0OABKU 3aMCEHsIa Maccy
rurca B guana3one ot 10 go 27,5 % c¢ marom 2,5 %.

PE3YJIBTATHI U UX AHAJIN3

JlaHHBle, TIONTy4eHHBIE B XOJ€ IPOBEACHUA
WCTIBITAaHWUH TSI OTIPEIENICHNS 3HAYCHUS IIPOYHOCTH Ha
pacTsbkeHHe TpH HM3rH0e W NPOYHOCTH Ha CXKATHE,
CHCTEMAaTH3UPOBAINCh M OBUIM OTOOpa)XeHBI B BHIC
rpaduka Ha pUcyHKax | U 2 COOTBECTBEHHO.
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Puc. 1. BiausiHue MPOIEHTHOTO COJIEPKAHMUSI H3BECTH B APEBECHO-TUIICOBOM KOMIIO3HTHOM Marepuale Ha MPOYHOCTh Ha
PACTSKEHHUH TIPU U3THOE
Fig. 1. Influence of lime percentage in wood-gypsum composite material on flexural tensile strength
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Puc. 2. Bausinue NPOUEHTHOTO COACPKAHUA U3BECTU B IPEBCCHO-TUIICOBOM KOMIIO3UTHOM MaT€pHraji€ Ha MPOYHOCTh Ha CXKAaTUC
Fig. 2. Influence of lime percentage in wood-gypsum composite material on compressive strength
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AHanm3upyss TpaduK BIHSHHE IPOLEHTHOTO
CONCpXaHUs  W3BECTH B  JIPEBECHO-THIICOBOM
KOMIIO3UTHOM  MaTepuajie¢ Ha  MPOYHOCTh  Ha

pacTsbKeHHU Npu u3ruoe (pUCYHOK 1), MOXKHO caesaTh
BBIBOJI, YTO HaOJIofaeTcsi Hekas mapabonndeckast
3aBUCHMOCTh. Ilpuuem BeTBH mapaboibl OIMYIIEHBI
BHM3. MakcumanbHOE 3HAueHHWE IPOYHOCTH Ha
pacTsDKeHHE MPU M3THOE COOTBETCTBYET NMPOLECHTHOMY
conepxanuio m3Bectt B 17,5 % (1,93 MIla). Takum
00pa3oM yBEIMYEHHE NPOYHOCTH IO CPABHEHHIO C
oOpasmamu 6e3 mobaBku cocraBisieT 3,5 pasza. Takxke
MOJKHO 3aMETHUTbh, UTO MpH 1o0aBiIeHUH 25 % HU3BECTH
NPOUCXOJUT  PE3KOE  CHWKEHHE  MPOYHOCTHBIX
nokasarened. Tako  pesynbraTr, IO-BUAMMOMY,
ABJIsIETCS Tpy00it OIIMOKOH U HE TOJDKEH MPUHUMATHCS
B pacyer.

IMpn ananuze rpaduka BIUSHUAS HPOLEHTHOT'O
COJICp)KaHUSl ~ M3BECTM B JIPEBECHO-TUIICOBOM
KOMITO3UTHOM MaTepualie Ha MPOYHOCTH NPH CHKaTHU
(pucyHOK 2), BHIHO OTCYTCTBHE 3aKOHOMEPHOCTH
W3MEHEHHsI MPOYHOCTH Ha C)KaTHE OT COAEPKaHUS
no6aBku. OJHAKO CTOUT OTMETHTh, YTO HaMOOJIbBIICE
3HauEHUE Mpejeaa MPOYHOCTU Ha ckaTue paBHO 4,28
MlIla, momyqaemoe Ttakxe mpu podasnenuu 17,5 %
U3BECTH.

[MTonoxxutenbHOE NEWCTBHE H3BECTH OOBSICHSETCS
TEM, YTO OHa KaTAJUTHYECKH BJIMSCT HA aHTHIPHT,
KOTOPBIl OOBIYHO COJICPIKUTCSI B CTPOUTEIHHOM THIICE.

[lpn 3aTBOpEHHMH THUIICOBOTO  BSDKYLIETO  C
J00aBJIeHUEM U3BECTH B BOJHOM CpeJie IPOUCXOAUT PSJT
KITIOYEBBIX XHMHYECKUX pEakIUi, KOTOphIE BEIyT K
oOpa3zoBaHmi0o HOBBIX (a3. OCHOBHBIE ITPOIIECCHI
BKJIFOYAOT CJIETYIOMINE XMMUYECKHE PEaKInu:

— eudpamayus eunca: THICOBOE  BSDKyIIEe
(momyruppat cymbdara kampmus, CaSO,4:0.5H,0)
rHApaTUpyeTcsi, 00pa3yst TUruapar cyibdara KajabLus
(CaS04-2H,0): CaS04:0.5H,0+1.5H,0—CaS04-2H,
o

— Ouccoyuayusa usgecmu: W3BECTb (THIAPOKCHI
kanpius, Ca(OH),) auccouuupyer B Bojae, o0Opasys
vonsl Kanbius (Ca?*) u ruapoxcwibubie HoHbI (OHT):
Ca(OH),—Ca*+20H"

— peaxyuu mexncdy uornamu: oHs! Kanbims (Ca?*) u3
M3BECTH B3aUMOJCHCTBYIOT C CYJb(GaTHBIMH HOHAMH
(SO4*7) u3 runca, o0pa3ys TOTONHUTEIBHBIN TUTHIAPAT
cynbgara kaneuus: Ca?"+S04>+2H,0—CaS04-2H,0

— obpazosaHnue Kanbyuma. TUAPOKCUIBHBIC HOHBI
(OH™) MoryT B3aMMOAEHCTBOBATH C YTIIEKUCIIBIM T'a30M
(CO;) wu3 Bozmyxa, oOpa3ys KapOOHAT KaJbIUSI
(CaCO3), wmsBectHbIii kak kKambnutT: Ca(OH),+CO;
—CaCO5;+H,0

O6pazyromuecs
B3aUMOJIEUCTBUU

npu
HMOHOB

TUApaTaLU Hu
MEJIKHE KpUCTAJLIIBI
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CaS0,-2H,0 u CaCO3 MOTyT 3aMoJHATh MUKPOTIOPHI
U MYCTOTBl B CTPYKTYpE THUIICOBOTO BSDKYIIETO, YTO
JIOJDKHO TIPUBECTH K YMEHBIICHUIO O0IIel MOPUCTOCTH
Marepuala W K YIyYUICHHIO CHETUICHUS MEeXIY
yacTHIIaMHu Turca u ruaparoB kanbius (Ca(OH),). Oto

B CBOIO  oOd4epenb  JODKHO  CIIOCOOCTBOBATh
¢dbopmupoBaHHi0 0oJee TPOYHOM W  OXHOPOIHOM
Mmarpunbl. bonee 1uoTHas cTpykTypa oOmamaer

JIYYITAMA MEXaHMYECKUMH CBOWCTBAMH W OOJBINIEH
YCTOHYMBOCTBIO K HarPy3KaM.

Pazbpoc  NMPOYHOCTHBIX  XapaKTEPHCTHK  MpPHU
N00aBIEHUH W3BECTH B JPEBECHO-TUIICOBYIO CMECh
MOXET OBITh  CBS3aH C  HEPaBHOMEPHOCTBIO
pacnpeneneHus J100aBKH. HepaBHoMepHoe
pacmpeneneHue M3BeCTH B MAaTpUlle THIICOBOIO
BSOKYILETO NPUBOAMT K JIOKAIBHBIM H3MEHEHUSIM
CTPYKTYphI MaTepuana. B Mectax ¢ U30BITKOM H3BECTH
MOTYyT (OPMHPOBATECS 00JMACTH C  W3OBITOYHOMN
koHneHrpanueit Ca(OH),, 9To CHIXAaeT OTHOPOIHOCTH
MaTepHaa i MPUBOJUT K BOSHUKHOBEHHIO BHYTPEHHUX
HaNpsDKeHNH, CHIKAIOMMX MPOYHOCTH B OTIACIBHBIX
ydJacTkax, 4To  OOycCJOBIEHHO  00pa3oBaHHEM
KOHIIEHTPATOPOB HAIIPSKEHUH C TOKANbHBIMU CITa0BIMU
30HaMH.

U3 Bcero BhIlIe CKa3aHHOTO MOXHO CJIENIaTh BBIBOJ
O TOM, YTO ONTHMAJbHBIM IPOILEHTOM M3BECTH IS
U3TOTOBJICHHUSA JIPEBECHO-TMIICOBOTO  KOMIIO3UTHOI'O
MaTepHasa C  TIOBBIICHHBIMH  IPOYHOCTHBIMHU
XapaKTepuUCTHKaMU sBisgercs 17,5 %.

Hdnst  wn3ydeHmss  ocoOCHHOCTEW  HM3MEHEHHUS
MIPOYHOCTHBIX TTOKa3aTeseil npu Jo0OaBIEHUN N3BECTU U
TIOJTBEPKICHHS CIICIAaHHBIX BBIBOIOB ObliIa IIPOBECHA
OLICHKA H3MEHEHHS CTPYKTYyphl Marepuala METOJOM
pTyTHOI nopomerpud [5, 6]. JlaHHBIH cocob ocHOBaH
Ha MeToJe M3MepeHHs o0beMa Mop HecMadHMBaloIlIei
KHUJIKOCTBIO, MIPOHUKAIOIIEH HnoJ  3aJaHHBIM
JIaBieHHEeM. BenmumHa fnaBieHHS, a TaKXKe CKOPOCTh
€ro M3MEHEHHsI XapaKTepu3yIoT paclpeesieHie mop B
Mmatepuade [7].

HccnenoBanue mOpOMETpHM TPOBOJAMIOCH HPH
temneparype 20° C, yroia HakjOHa PTYTH COCTaBJIsUI
140° npu ee 3HAYEHUM MOBEPXHOCTHOTO HATSXKEHUS
480 opr/cM’. B pesynbTaTe OBUIM  OIIPEIENCHEI
CIIEIyIONINe  XapaKTePUCTHKU: MHUHUMAJIBHBIA |
MaKCHMaJIbHBIH JMaMETpPhI 1OpP; CPEeIHUH, MOAAIbHBIN
U MEAMAHHBI AMaMeTphl TOp; YAeIbHas IJIOIIATh
MOBEPXHOCTH TOP; 00II1as MOPUCTOCTh, MEKIACTHUHAS
Y BHYTPUYaCTUYHAs TOPUCTOCTb.

Pe3ynbraThl  pacmpeneneHusi [Op  HMCXOJHOTO
obpaslia ApeBeCcHO-TUTICOBOTO MaTepuaja u odpasia ¢
n00aBIeHNEM N3BECTH MPEACTABICHBI HA PUCYHKE 3, a
1 6 COOTBETCTBEHHO.
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Puc.3. PacnipesieneHne nop U COOTHOLICHUE X Pa3MEPOB JIPEBECHO-THIICOBOTO MaTepHaa:
a) oOpasubl 6e3 10OaBIeHUs U3BECTH; 0) 00pa3Ibl ¢ JOOABICHHEM H3BECTH
Fig. 3. The distribution of pores and the ratio of their sizes of wood-gypsum material:
a) samples without the addition of lime; 6) samples with the addition of lime

I'ncrorpamma pacrnpeneneHus Iop NpeACTaBIeHA Ha PUCYHKE 4.
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Puc.4. Tucrorpamma pacrpezeneHus mop JPeBeCHO-THIICOBOTO MaTepHaa;
a) 00pasiibl 6e3 100aBIeHHUS U3BECTH; 0) 00pasIlbl ¢ J00ABICHHEM U3BECTH
Fig. 4. Histogram of the distribution of pores of wood-gypsum material:
a) samples without the addition of lime; 6) samples with the addition of lime
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YuceHHbIE 3HAUYSHHSI TOPOMETPUIECKOTO aHAIN3a PEACTaBIeHH! B Tabnmme 1.

Ta6auna 1. OCHOBHBIC MapaMeTphbl 00pa3IoB
Table 1. The main parameters of the samples

ITapamerp HWcxonnsrit obpazer; | OOpaser ¢ 1o0aBieHHEM U3BECTH
OcHOBHBIE ITapaMeTpbl 00pa3LoB
Macca o6pasna, T 0,5316 0,6800
O6wem obpasna, cm? 1,0000 1,0000
Temnepatypa usmepenui, °C 20 20
Juamerpsl nop
MaxkcuMabHBIH JHAMETP IOpP, MKM 1077,8 1068,83
MuHHMaNBHBIN JHaMETP MOP, MKM 0,00710 0,007085
Cpennuii nuamerp, Mm- 10! ~8,045 ~6,068
MopanbHbli 1uamMeTp, MKM ~4,89 ~0,00782
MenuaHHblli AMAMETpP, MKM ~14,58 ~8,78
O0beMHas IOPUCTOCTh
OO1muit 00beM BBEICHHOH PTYTH, CM>/T 0,7264 0,5350
O0611as TOPUCTOCTh, Yo ~38,62 ~36,38
MexuacTiuHasi IOPUCTOCTh, %o ~33,22 ~29,56
BayrpuuactuuHas mopucrocts, % ~5,39 ~6,82
Y penbHas I0IAAb TOBEPXHOCTH, M%/T 0,3612 3,5267
Ha ocHOBaHMM 3KCHEpUMEHTAJbHBIX JTAHHBIX CIIUCOK JTUTEPATYPBI

Ta6J'II/IIII)I 1 MOXHO cCzacjaTtb BBIBOA O TOM, 4YTO B
o0pa3max  JpPEBECHO-THUIICOBOTO  Marepuana IMpH
JO0ABJICHUM HM3BECTH YMCHBIIACTCS MUAMAa30H MOp U
CpefHHe JuaMeTp, a o00beM BBEICHHOW PTYTH
CTAHOBUTCS MEHBIIE, 4YTO CBUACTEILCTBYET 00
VIJIOTHEHUH CTPYKTYPBI MaTepuaa, a, cJeJ0BaTeIbHO,
U 00 yBENIMYCHHH €ro IUIOTHOCTH. VI3MeHeHue
MO/JIaJIBHOTO IUAMETPa TOp B CTOPOHY YMEHBIICHHS HA
TpI/I HOpHI[Ka, a TaKXe yMeHbIJ_IeHI/Ie MCOUAHHOI'O
JIMamMeTpa TMOYTH B 2 pasza MO3BOJSIET TOBOPUTH O
(hOpMUPOBAHUN METKOIIOPUCTOM CTPYKTYPHI IPEBECHO-
THIICOBOTO KOMITO3UTHOTO MaTepualia Ipu 100aBICHUH
B HEro M3BECTH B KadecTBe Moauduupyromei
JTI00aBKH.

BbIBO/IbI

Takum  o0pa3oM, MakCHMalbHOE  3HA4YCHHUE
npounocty (1,93 MIlla) Ha pacTspkeHHWE TpH U3rHOe
COOTBETCTBYET INPOLICHTHOMY COAEPKaHUIO M3BECTH B
17,5 %. OOpa3yiomuecs TpH THIpATaUH |
B3aUMOJICHICTBUM ~ HOHOB  MEJNKHE  KPHCTAJUIBI
CaS042H,0 u CaCOgz 3amoiHSIOT MUKPOMOPHl H
MYCTOTBI B CTPYKTyp€ THIICOBOTO BSDKYIIEro, YTO
MOATBEPKIEHO pe3yJbTaTaMi PTYTHOH MOPOMETPHH.
[MonyueHHble pe3ysbTaThl MOTYT OBITH HCIIOJb30BaHBbI
JUIL  CO3JaHusl HM3JENUid W3 JIPEBECHO-THIICOBOTO
KOMITO3UTHOTO MaTepuaia, K KOTOPbIM IIPEbsBISIOTCS
Oosiee  BbICOKME TpeOOBaHUS 110 HPOYHOCTHBIM
MOKA3aTesIM.

B pabome npumensinocy obopyodosanue LIKI1
HMHAT 111y, 1n000EPIAICAHHO20 npoexmom
Munobpuayxu Poccuu Ne 075-15-2021-710.
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ASSESSMENT OF THE EFFECT OF THE USE OF LIME AS AN ADDITIVE ON THE
STRENGTH CHARACTERISTICS OF WOOD-GYPSUM MATERIAL THROUGH THE PRISM OF
AN ANALYSIS OF CHANGES IN ITS STRUCTURE

Gorokhov T.I.

Tambov State Technical University,
392000, Tambov, Sovetskaya str., 106/5, room 2,gorohowt@yandex.ru

Abstract. A study on increasing the strength parameters of wood-gypsum composite material by adding lime to its composition is presented. Data
on the determination of strength indicators, such as compressive and tensile strength in transverse bending, made in accordance with GOST 23789-
2018 "Gypsum binders. Test methods" for six 4x4x16 cm beam samples made of wood-gypsum material using lime as a modifying additive and
without it. The analysis of the obtained results was performed, and the optimal amount of lime applied was determined. It was found that the
maximum value of flexural tensile strength is 1.93 MPa, which corresponds to the percentage of lime applied in the amount of 17.5%. In addition,
the main reactions occurring during the sealing of gypsum binder when lime is added in an aqueous medium, leading to a change in the structure
of the material, are presented. To assess the change in the structure of the material by mercury porometry, based on measuring the pressure for
pressing non-wetting mercury liquid into the pores of the sample, the analysis of the results of the study of the initial composition and the
composition with the addition of lime was performed. Basic data on the diameter of pores and their quantitative distribution in the structure of the
material have been obtained. The basic data of the porosity values of the material are presented and analyzed. The conclusion is made about the
effect on the strength parameters of the wood-gypsum composite material and the change in its structure when lime is used as a modifying additive.
The scope of application of the obtained results for products made of wood-gypsum composite material with the addition of lime as a modifying
additive is determined..

Materials and methods: Tests were performed to determine the strength of samples made only of wood-gypsum material, as well as samples of
wood-gypsum material with the addition of lime. To assess the changes in the structure of the samples, studies using mercury porometry were
carried out..

Results: in the samples of wood-plaster material, the pore range and average diameters decrease when lime is added, and the volume of introduced
mercury becomes smaller, indicating an increase in its density. The decrease in the modal pore diameter by three orders of magnitude, as well as
the decrease in the median diameter by almost two times, forms a fine-pored structure in the wood-plaster composite material when lime is added
as a modifying additive.

Conclusions: The results obtained can be used to create decorative products for interior decoration, which are subject to higher requirements in
terms of strength.

Key words: gypsum, wood-gypsum composite, lime, finishing material, mercury porometry.
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