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NCCHEJOBAHUE USMEHEHUA KAYECTBEHHbBIX
XAPAKTEPUCTHUK IT'MIIICOBO/IOKHUCTBIX J/INCTOB
B 3ABUCHUMOCTM OT BUTA IPUMEHAEMOM

QI BbPbHI

B cmamve paccmampueaemcsi cnoco6 nosviuleHUs KauecmeeHHbIX Xapakmepu-
CMUK NONYNAPHO20 TUCINOB020 0MOEIOUHO20 MAMEPUAA OIS 2PANOAHCKO20 CIPOU-
Menbcmea — 2unco—e010kHucmozo aucma. O603HAUeHA 6AHHOCb NPUMEHEHUS NO-
Hapo0e30NacHbIX MAMepuanos, NPenamcmeyouux pacnpocmpaneHuo omKpvinozo
02Hs, 8 cmpoumenvcmee. Paccmompen mexanusm conpomueneHus u3secmHolx 6U006
2UNCO—-B0TIOKHUCTBLX JIUCTNOB 02HEBOMY 20PeHUI0, 4 MaKie U3BecmHole Memoobvl yco-
8epuIeHCmB08anus 0anHoti xapakmepucmuxu. IIpednioxen cnocob nosviueHus Kade-
CMBEHHDIX XAPAKMEPUCMUK 2UNCO—B80TOKHUCINBLX TUCIO08 MeN000M HaACHUYHOL UMY
NONHOLL 3ameHbl UCNONb3YeMOLi HA 0AHHbBLLL MOMeHM 2optoveli OymaxcHoti Ppubpvl Ha
Pubpy u3 HezoprOUUX MAMEPUATOB — NOTUMEPHYI0, MUHEPATILHYIO U CIMEKAAHHYI0. B
4ACMHOCMU, 6bI0BUHYIO NPEONOIONHEHUE O B03MONHOCU NOBLIUEHUS 02HECHOTIKO-
CMU 2UNCo—-B0NIOKHUCIBIX TUCIO08 Meno00M B6e0eHUS He20plo1ez0 acbecmosozo 60-
7I0KHA. V3yuenvt c601icea eunco-6010KHUCIbIX JIUCINOB, U3201MOB/IEHHBIX ¢ NOTHOL
U 4ACMUYHOTI 3AMeHOTi OYMAaNHO20 80/10KHA HA CMEKTIAHHblE 80TI0KHA, 6A3AbIN08Y10
Pubpy, acbecmosyro pubpy u nonumepHoe 6010KHO. B x00e uccnedo8anus oyeHusanu
OCHOBHbLE MexXHU1ecKue XapaKkmepucmuKu, makue Kax: ni0mHoCmp, N0BEPXHOCHHOE
8000n07120U4eHUe, KOIPPUUUEHM MenTonpo80OHOCHU U NPOUHOCIHbLE XAPAKMepPU-
CUKU U BHEUIHUTL 6140 TTUCIO8, HA OCHOBE PA3PAOOMAHHBIX COCMAB08. Buigenena Hus-
Kas apexmusHocmo 3ameHvl OYMANCHOL GuOPvl HA 6A3aTbMOBYI0 U NOTUMEPHYIO,
86U0Y OMCYMCMBUS CYU,eCMBEHHBIX USMEHEHUTI 6 NOKA3AMENAX KOHMPOIUPYeMbLX
Xapakmepucmuk u, 8 OmoenbHbIX CyHasX, yXyOuleHUuu HeKOmopuix KOHMpPOmupy-
emoix noxkazamerneil. Ilokasano npsamo nponopuUoOHaIvHOe NoBvluleHUe NIOMHOCU
00pa3y06 2unco-6010KHUCBIX TUCIO8 NPU NOBblUeHUU 00U AcOecmosoti pubpol no
OMHOUEHUIO K OyMAXcHOU. 3amena uacmu OymaxcHoti pubpvl cCMeKITHHOIM 607I0KHOM
cnoco6cmeyem CHUNEHUIO NIOMHOCIMU U NPOYHOCU UcCiedyemMblx 00pasyos. Ycma-
HOB/IEHA 1e/1ec000pPA3HOCb NPUMEHEHUS AcOecno80zo 8010KHA 6 Kavectmee Puopol
07151 NPOU36800CMBa 2UNCco-60I0KHUCMBIX co8. Hausvicuiue npounocmuoie xapaxme-
pucmuku 6viau ommeyeHvl y 06pa3y08, COOEPHAUUX ACOCOBYI0 U OymaxcHyto pubpy
6 PABHDIX NPONOPUUSX.

Kntouesvie cnosa: eunco-60nokHucmole nUcmvl, 2unc, MmuHepanvHas gubpa, 6y-
maxcHas Pubpa, nonumepHas dubpa, npouHocmv npu useube, MenaoNPoOE0OHOCMY,
N0BePXHOCIHOE 8000N02TI0U4EHUE.

Koshelev V. A., Shulmin A. A., Averina G. F.

INVESTIGATION OF CHANGES IN THE QUALITATIVE
CHARACTERISTICS OF GYPSUM-FIBER SHEETS,
DEPENDING ON THE TYPE OF FIBER USED

The article discusses a way to improve the quality characteristics of a popular sheet
finishing material for civil engineering - gypsum-fiber sheet. The importance of the use
of fireproof materials that prevent the spread of open fire in construction is indicated.
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The resistance mechanism of known types of gypsum-fibrous sheets to fire combustion,
as well as known methods for improving this characteristic, are considered. A method is
proposed for improving the quality characteristics of gypsum-fibrous sheets by partially or
completely replacing the currently used combustible paper fiber with a fiber made of non-
combustible materials - polymer, mineral and glass. In particular, it has been suggested
that it is possible to increase the fire resistance of gypsum-fibrous sheets by introducing
non-combustible asbestos fiber. The properties of gypsum-fiber sheets manufactured with
full or partial replacement of paper fiber with glass fibers, basalt fiber, asbestos fiber
and polymer fiber are studied. During the study, the main technical characteristics were
evaluated, such as: density, surface water absorption, thermal conductivity coefficient and
strength characteristics and appearance of sheets, based on the developed compositions.
The low efficiency of replacing paper fiber with basalt and polymer fiber was revealed, due
to the absence of significant changes in the indicators of controlled characteristics and,
in some cases, the deterioration of some controlled indicators. A directly proportional
increase in the density of samples of gypsum-fibrous sheets is shown with an increase in
the proportion of asbestos fiber relative to paper. Replacing part of the paper fiber with
glass fiber helps to reduce the density and strength of the samples. The expediency of using
asbestos fiber as fiber for the production of gypsum-fiber foxes has been established. The
highest strength characteristics were noted for samples containing asbestos and paper
fiber in equal proportions.

Keywords: gypsum—fibrous boards, gypsum, mineral fiber, paper fiber, polymer fiber,

bending strength, thermal conductivity, water absorption.

BBenenne

Obecrievenne MOXXapo6e30MacHOCTI SIBIIS-
€TCsI OHOI 13 IIEPBOCTEIIEHHBIX 3a7ja4y B COBpe-
MEHHOM cTpoutenbcTBe. IlepBocTenenHoin Me-
poit o 6opsbe ¢ pacripocTpaHeHeM OTHS B T10-
MeIl|eHNM, SIBJISIeTCS MCIIONb30BaHVe CIIeIIaIy-
3VPOBAaHHBIX OTHECTOMKMX MaTepuanos [1-9].

O eKTUBHBIM  OT/IEIOYHBIM MaTepUanoM,
YCTOMYMBBIM K OTHIO ABnsAerca I'BJI, mpencras-
JIAIOWNIL COO0IT TMCTOBOI OT/EMOYHBIN MaTepu-
aJI, VIBTOTOBJICHHBINI 13 TMUIICOBOTO BSDKYILETO,
apMIPOBAHHOIO OyMaXKHBIMU BoOlOKHamy. Ha-
Nn4Yie KPUCTAIN3ALMOHHON BOJBI B CTPYKTYpe
3aTBepfeBLIero IUIICOBOTO KaMHA TpeOyeT Ipu
HarpeBaHMM 3aTPAT TEIUIOTHI Ha IETU/PATALINIO, &
UCIapsIOIas Bofa OJIOKMpPyeT JOCTYII KUCIOPO-
ma B 30HY ropenus [10]. Ilopnsanus cTpyKTypsI
Marepuaia B X0fe ierMapaTaliy COCTABISIONIX
ero KpUCTa/UTMYECKNX KOMIIOHEHTOB TaK)Ke I10-
BBIIIAET TEPMIYECKOE COIPOTHUBIIEHNE U3 IENIL.

B page ciaydaeB, B I'MIICO-BOTOKHNCTYIO
CMeCh BBOJAT CIelMa/JbHble aHTUIMPEHOBBIE
106aBKM, 00ecIednBaIoIye N3N0 Ha €€ OC-
HOBe IIOBBIIIEHHYI0 OTHECTOMKOCTb [11 - 17].
Taxke [l TOBBILIEHUSI OTHECTOMKOCTU Op-
raHM4YecKye HAIOIHUTEeIN MOTYyT OBITh 3aMe-
HEHbl HETOPIOYMMM MaTepuanaMy, Hampumep,
CTeKJIAHHOI (uOpoiL. 3aMeHa OPraHNMYecKOro
OyMa>KHOTO BOJIOKHa Ha MUHEPaIbHYI0 Guoépy
CIIOCOOCTBYET TaK)Xe IMOBBIIICHUIO IPOYHOCTH
u3fennit npu usrube, X 6MOCTONKOCTY 1 JOJI-
roseunoctu [18 - 20].
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Haubonee mopxonsamum BugoM Guobpsr st
JQaHHOJI IIe/M SBJIAIOTCSA BOJIOKHA XPU3OTU/I-
acbecTa, TaK KakK JaHHBIII MaTepman oOmajgaer
BBICOKOJM OTHECTOMKOCTBIO ¥ IIPUMEHAETCA B
KOMIIO3UIIVSAX, I7je HeOOXOMMO CoYeTaHme ruo-
KocTu u Tepmocroiikocty [21]. ITommmo ache-
CTOBBIX BOJIOKOH JIOITYCTUMO TaK)Xe IPUMEHATb
B KadecTBe PubOppI 6a3anbTOBBIE, MOMUIIPOIN-
JICHOBbIE U CTEK/ITHHBIE BOIOKHA.

Ilerpr0 HaHHOI PabOTHI ABIACTCA UCCIIENO-
BaHlEe BIMAHUA MUHEPAJIbHON M IONMMEPHON
¢ubpel Ha CBOVICTBA MOAM(MUIMPOBAHHBIX el
TUIICO—BOIOKHUCTBIX JINCTOB.

Matepuanbl ¥ METOJbI MCCTIEAOBAHILS

B kauecTBe HErOpIOYETro apMUPYIOIIEro
KOMIIOHEHTA MCIIONb30Ba/IM 0a3albTOBYIO, IIO-
JIMMEpHYI0 U XpusoTmn-acbectsyo ¢ubpy. B
KayecTBe BSDKYILETO MCIIONIb30BAIN BBICOKO-
IIpOYHbIN rurc Mapku I'-16. VisBecTHbIe Xapak-
TePUCTUKY UCIIONb3yeMBbIX (puOp IpeacTaBIeHbI
B Tabnune 1.

[ToyueHHBle Ha JAaHHBIX COCTaBax 0Opas-
IIbI TUIICO-BOTIOKHUCTBIX JINCTOB, IOCTIe Habopa
TUIICOM MapOYHON IIPOYHOCTY, IOABEPrajich
cyuke pu 60 °C.

O1eHKa XapaKTePUCTUK CBIPbEBBIX MaTepy-
aJIoB ¥ 00pasIloB NPOBOAMIACH COITIACHO Jeli-
CTBYIOIIMM TeXHIYECKUM PeI/IAMEHTaM 1 MeTO-
AMYeCKUM PeKOMEHMIAIVAM 110 IUIaHVPOBAHMIO
aKcrepuMeHTa [22-25]. [Insg Bcex cOCTaBOB
OIpefe/sI Mpefe IPOYHOCTU TIpU U3rube u
IUVIOTHOCTb. BM3ya/lbHO OLleHVMBAIM BHELIHUI
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Tabmuia 1
Xapaxkrepuctuxu ¢ubp g I'BJI
HnmuHa Juamertp Pexomenpyemas
BOTTOKHA, MM | BOJIOKHA, MKM AO3MpPOBKa
MunepanbHoe 6a3anbTOBOE BOTOKHO 60 1o 1% oT Macchl chIpbe-
BOJI CMecH
IMonumepHoe (HOTUIPONITIEHOBOE) BO- 50 oT 0,6 Kr o 1,5 kr Ha 1

nokHo Mapku BCM

M3 CBIpbEBON CMeCHU

Acb6ecToBOE TpeniaHOe BOTOKHO MapKN 1...3 20...80 HET JaHHBIX
A-3-60
CTeK/I0BOIOKHO 10-12 HeT JaHHBIX HET JTaHHbBIX

BuJl. Y TUIICO-BOJIOKHUCTBIX JIMCTOB C achecro-
BBIM M CTEKJIOBOJIOKHOM TaK)Xe OIIpefie/IsIn
TEIIONPOBOJHOCTD ¥ IIOBEPXHOCTHOE BOJIOIIO-
IJIOLIeHNe.

ViccnenoBarenbckas 4acTh

B pesynbraTe IpoBeeHHBIX SKCIIEPYIMEHTOB
OBIIO YCTAHOBJIEHO, YTO IPU MPUHATOM CIOCO-
0e IOATOTOBKY CMeCH ChIPbEeBBIX KOMIIOHEHTOB
(mpemBapuTeNbHOE IepeMeIlnBaHNe BCYXYIO)
U JJaJIbHEIIIeM ee IIpeccoBaHmyu 0asanbToBOE
U TONMMEPHOE BOJIOKHO HEBO3MOXKHO paB-
HOMEpPHO pacIpefie/luTh 10 00BeMY CMecH,
T.K. MICXOfJHble BOJIOKHA OOPasyIoT Ny4KV VIV
3aKpyYUBAIOTCA. BBenenne sTuX BOJIO-
KOH C BOJOIl 3aTBOPEHNUS He IPeCTaB/IAeTCH
BO3MOXKHBIM, T.K. CbIpbeBasi CMEChb YBJIXKHAECTCA
B IIpoliecce IPEeCcCOBAHUA IyTeM PaCIIblICHN
YeTKO 3a/JaHHOTO KOI4ecTBa Bofibl. CTEKI0BO-
JIOKHO IIpY IlepeMelIVBaHNM BCYXYI0 CKaTbIBa-
eTCs, 9TO CHIDKaeT 3G (HeKTUBHOCTD ero paboThI
B KayecTBe GUOPBHIL.

[IpenBapuTe/IbHBIE pe3y/IbTaThl IOKA3asl,
4TO 6a3a/JbTOBOE U MOMMMEPHOE BOTIOKHA ITPaK-
TUYECKM He M3MEHSAIOT CBOJICTB I'MIICO—BOJIOK-
HJCTBIX JIMCTOB. DTO, BEPOATHO, CBA3AHO C He-
BO3MOXXHOCTBIO X PABHOMEPHOTO pacIpeferne-
HMA 110 00'beMY JIMCTOB IPY MIPUHATOM CIOCO0e
u3rorosneHys. [Ipy M30BITOYHOM COflep>KaHUN
3TUX BOJIOKOH IIPOMCXOAUT HEKOTOpPOE CHIDKe-
HMe IIpefie/ia IPOYHOCTY P M3rnbe 1 yXypie-
HJe BHEIIHEro BMJA cpesa /IMCTa MOC/Ie paclu-
JIMBaHUA B CBA3Y C HA/IMYMEM KPYIIHBIX BK/TIOUe-
HUJ ITyYKOB BOJIOKOH. B CBA3Y ¢ 3TUM, MCIIONb-
30BaHNe 06a3aIbTOBOTO M IIOJIMIIPOI/IEHOBOTO
BOJIOKHA IIPEeJICTAB/IACTCS HellelleCOOOPasHBIM.

[IIOTHOCTD ~ TMIICO-BOJIOKHVCTBIX JIMCTOB
IPOINOPILIMOHA/IBHO IIOBBILIAETCSA C POCTOM KO-
n4yecTBa acOEeCcTOBOrO BOJIOKHA, YTO OOBACHS-
eTcst GOIbIIell IIOTHOCTBIO 3TOTO BOJIOKHA I1I0
CpaBHeHMIO ¢ OyMakHbIMU. [IOHIDKeHMe IIOT-
HOCTY HAaOJIIOfIa/IN TIPY YBEINYEHNY JO3UPOBKI
CTeKJIOBOJIOKHA.

KTYPA, TPAJJOCT

[Ipexen HmpOYHOCTM JMUCTOB TP U3TUOE C
VICIIO/Ib30BaHMEM ac6eCcTOBOTO BOJIOKHA 3HAYM-
TE/IbHO YBEIMYMBACTCS, IIPYM 9TOM MAKCUMYM
IPOYHOCTU JOCTUTAETCA IPU COOTHOIICHUN
«OyMa>kHOe BOJIOKHO / ac6ecToBOe BOJIOKHO,
paBHOM 1:1 mo o6bemy. IIpu mcronb3oBanum
CTEKJIAHHOTO BOJIOKHAa IIPOYHOCTb 00OpasIioB
TUIICO-BO/IOKHUCTBIX JIMNCTOB IO CPaBHEHMIO
C JMCTaMM Ha OCHOBe OyMakHOU (uobpsI He-
CKOJIBKO CHIKA@TCH.

IToBepXHOCTHOE BOJOIIOITIOLIEHE 0Opa3IoB
HOHVDKAeTCA TIPM MCIIOb30BaHMM acOecTOBO-
TO M CTEK/IAHHOTO BOJIOKHA, YTO CBSI3aHO C UX
IIJIOTHOM CTPYKTYPOIA.

Ter10mpoBOJHOCTD BceX 00Pas3IIOB C MCIIOTb-
30BaHMEM acOeCTOBOrO BOJIOKHA 3HAYUTEIbHO
BBIIIE, YeM y 00OpasIjoB Ha OCHOBE OYMa>KHOTO
BOJIOKHQ, YTO CBSI3aHO C BBICOKOJI IIOTHOCTBIO
HOJTyYaloIlerocst Marepuana. I1pu ucnonp3osa-
HUM CTEK/ITHHOTO BOJIOKHA TEIIOIIPOBOZHOCTD
II0 CPaBHEHMUIO C OYMa>KHBIM BOJIOKHOM IOYTH
He M3MEeHACTCH.

Takum 06pasoM, Tak Kak XpusoTua-acbect
o6aiaeT BBICOKOJ OTHEYIIOPHOCTDIO, U, KaK U
CTeKJIOBOJIOKHO, SIB/IAICTCSI HETOPIOYVM, 3aMeHa
JacTyU rOprovero OyMa>KHOIO BOJIOKHA Ha acbe-
CTOBOE WM CTEKJIIOBOJIOKHO JIO/DKHA ITOTIOXKU-
TE/IbHO CKa3aTbCsl Ha OTHECTOVIKOCTM TUIICO-
BOJIOKHMCTBIX UCTOB. OHAKO MCIIO/Ib30BaHIe
CTEKJIOBOJIOKHA MOYXET IPUBECTV K TEXHOJIO-
TMYeCKUMM MpobeMaM IIpM TPaHCIOPTUPOBKE
0T¢$OPMOBAHHOTO JIMCTA IIPK TIePEMELeHNN eT0
C OJJHOTO KOHBeliepa Ha JpYyTOli, a MCIIO/Ib30Ba-
HUe XPU30TUI-ac0ecTOBOI (UOPHI MOBBILIAET
IUVIOTHOCTD Y TEIUIONPOBOJHOCTD TUIICO—BOJIOK-
HVICTBIX JINCTOB.

BriBogpbr:

1. IIpu BbIOpanHOM crocobe GhopMOBaHU
TUIICO—BOIOKHUCTBIX JINCTOB BBefjeHNe 6a3ab-
TOBOTO U IOIMMEPHOTO BOJIOKOH IPAKTUYECKN
He OKa3bIBaeT B/IMsAHNE Ha CBOJICTBA TUIICO-BO-
JIOKHUCTBIX JIMCTOB, YTO CBA3aHO C HEBO3MOX-
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HOCTbIO (POPMMPOBAHMA OFHOPOJHOI CTPYKTY-  IpefenAeTcs 10 BceMy 00beMy JMCTa Croco6-
PBI KOMIIO3UIIIOHHOTO MaTepyasa U3—3a HepaB-  CTBYeT IIOBBIIIEHNIO IIpefiesia IPOYHOCTY TUII-
HOMEPHOTO pacIpefie/ieHVIsI BOJIOKOH 110 00beMy  CO—BOJIOKHMCTBIX JIMCTOB IIpK M3rnbe, CHIDKaeT
NHCTA. IIOBEPXHOCTHOE BOJOIOITIONIEHNE, HO IIOBbIIIA-
2. AcbecToBOE€ BOJIOKHO PaBHOMEPHO pac- €T IVIOTHOCTD M TeIIONPOBOSHOCTD U3/,
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