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Abstract. The research was conducted as part of the student's master's thesis. The result of this
work - the proof of the possibility of the construction of buildings and structures from birch impregnated
with fire retardant and antiseptics. The research was conducted in accordance with GOST 16363 on the
appropriate equipment and proper conditions.

Brenenune. CambiM 3(D(PEKTUBHBIM CIIOCOOOM, MO3BOJISIONINM COXPAHSAThH JTIOOBIC
JIepEBSIHHbIE KOHCTPYKIIMH, SIBJISETCS MOKPHITHE €ro crenuanbHoil nponutkoil. K rias-
HBIM (YHKIMSM TaKUX COCTaBOB, OTHOCST OTHEBYIO M Omo3amuty. [IpornuTka ans npese-
CHHBI JIa€T BO3MOYKHOCTb HAChIILATh €€ BEIIECTBAMH, MPEAYIPEXKAAOLUIMMH pa3pylIeHHe
OTHEM M BCEBO3MOXXHBIMU BpeAUTEISIMH. [1]

B pabote npenioxkeHbl pe3ysbTaTbl TECTOB HA OTHECTOMKOCTh  KHJIKUM CTEKIIOM,
KOTOPBIM MPOIHTAHBI 00pa3ibl U3 JPEBECHHBI Oepe3bl, B TpeX KOHIeHTparusx: 20rp\i,
50rp\n, 80rp\i, cyxoro BelecTBa, COOTBETCTBEHHO. TakuM 00Opa3oM, OCHOBHas IIeJb pa-
00TBI — OMpe/ieNieHne Kilacca OTHECTOMKOCTH MPONUTAHHOM JPEBECUHBI, Ui AajbHelIIe-
IO UCIIOJIb30BaHUsI OHOM B CTPOUTEIILCTBE.

Metoauka 3xcnepumMenTa. Bee skcriepMMeHThI IPOBOAMIIUCH Ha ycTaHOBKe «Ke-
pamuueckast TpyOa» cxema u nmpuHUMI padoTel, koTopoil onucana B 'OCT 16363. Ilpak-
THUYECKasi 4acTh IKCIIEPUMEHTA OCYLIECTBIISIETCS CIETYIOINUM 00pa3oM: KOpoO NEepeBOAST
B TOPU30HTAJIBHOE MOJOXKEHUE U 3aKUraloT ra30BYIO I'OPENIKY. Y CTaHABIMBAIOT BBICOTY
mamenu 15-25 cm. [locie 3Toro kopod ycTaHAaBIMBAIOT BEPTUKAIHHO HA MOJICTABKY, Te-
PEBOJIAT 30HT B pabouee MOJ0kKEeHNHE HaJl KOpOOOM U PEryIHpYIOT pacxo]l ra3a Tak, YTOObI
TeMIeparypa B TeueHue 5 MuH Obuia paBHa (20045)°C, nocie yero GpUKCUpYIOT 3HAUEHHE
pacxoza rasa 1o Ioka3aHusIM poTaMeTpa. J[OMOIHUTENbHOE PETYINPOBAHUE MOKHO OCY-
HIECTBIIATh MYTEM PEryJIMpPOBaHUS MOJAa4YM BO3/AyXa B 30HY TOpPEHMsI MaTepHalia ¢ oMo-
IIbIO CTBOPOK METAJUINYECKOH mojcTaBku. KopoO ycTaHaBIMBaIOT Ha MOJCTaBKY M Mepe-
BOAAT 30HT B pabouee MOJIOKEHHE Haj KopoboM. [Ipu mocTmkeHuu Temmeparypbl
(20045)°C 30HT OTBOJAT U UCTIBITHIBAEMBIN 00pasell, 3aKpEIUICHHBIN B JepiKarese, Omyc-
KaloT B KEpaMUUYECKUN KOpoO M OJTHOBPEMEHHO BKJIIOYAIOT CEKYHJIOMEp. 3aTEM 30HT BO3-
BpalaroT B pabouee nonoxenue. OOpaser nepkaT B IUIAMEHHU TOPEJIKH B TEUEHHE 2 MUH.
B xoxe ucnpiTaHul KOHTPOJIMPYIOT MO MOKa3aHMUSIM pOTaMeTpa pacxo] rasa, KOTOPBIH
J0JDKeH OBITh PaBHBIM paHee (UKCHUpoBaHHOMY. YUepe3 2 MUH mojady rasa B TOpeNKy
MPEeKpaIaloT U OCTaBJSIOT 00pasel] B MpuOope JIsl OCThIBAHUS 1O KOMHATHOM TeMIiepa-
Typbl. OCTBIBIINI 00pa3el JpeBeCHHbBI U3BJIEKAIOT U3 KOpoOa 1 B3BEIIMBAIOT.
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[Toka3zareneM OrHECTOMKOCTH oOpasla SBJISETCS TpyINa OrHEe3alUTHON 3(dek-
TUBHOCTH. DTOT IIOKA3aTeIb 3aBUCHUT OT IIOTEPH Macchl 00pa3ia Mpu KOHTAKTE C OTHEM.
[Torepro maccel oOpasna P, %, Beraucistor ¢ TogHocthio 10 0,1% mo popmyre

(ml —m2)100

G (1)

rJie mp - Macca o0pasia J0 UCIbITaHus, T,

M, - Macca o0pasIia Mmocjie UCIBITAHUS, T.

OO0pa3ipl, 17151 KOTOPBIX HE BBIOIHSIOTCS CICIYIONINE HEPABEHCTBA

(Pep - Pi) <3, mpu P, <9;

(Pep -Pi) <5, mpu 9 <P, < 25,

rne Pg, - cpeanee apupmernyeckoe 3HaU€HUE MMOTEPHU MACChI, Y%;

Pi - 3HaYeHHE TIOTEPU MACChI OJHOTO M3 JECATH MCIBITAHHBIX 00pa3ioB, %, oTopa-
CBIBAIOT, BMECTO HUX CXKHTalOT HOBBIC M BHOBB OIPEHCISAIOT CpeAHee apu(METHIECKOe
pe3yIbTaTOB.

3a pe3ysibTaT UCHBITAHUS NPUHUMAIOT CpeaHee apu(MeTHdeckoe pe3yabTaToB HE
meHee 10 ompeneneHuii, OKpyriieHHOE JI0 1EJI0ro yucia nporeHToB. [lo pe3ynpratam mc-
MBITAHUS YCTAHABJIMBAIOT TPYIILY OTHE3AIUTHON 3PPEKTHBHOCTH UCIBITAHHOTO TOKPHI-
THS WIIK TIPOTIMTOYHOTO COCTaBa MpH JTAHHOM criocode ero npuMeHenus. [lpu norepe mac-
cbl 00pasia He Oosiee 9% JUIs cpelcTBa 3aIIUTHI APEBECHHBI YCTAHABIUBAIOT | rpyrmiy or-
HezamuTHOU 3ddexTuBHOCTH. [Ipn motepe maccel Oonee 9%, HO He Oomee 25%, mus
CpPE/CTB 3alllMThI IPEBECUHBI ycTaHaBIuBatoT Il rpynmny orne3amuTHol 3hHeKTUBHOCTH.
IIpu notepe maccol 6osee 25% cuuTaroT, YTO JaHHOE CPEACTBO HE 00ECIIeUNBAET OTHE3a-
IIUTHI JPEBECUHBI.

Ha ocHoBaHuM Moay4eHHBIX JaHHBIX ObUIM MOCTPOEHBI TAOIUIIBI U IpaUKHU 3aBU-
CHUMOCTH OTHE3ALIUTHBIX CBOWCTB MPONMUTAHHOW IPEBECHHBI, OT KOHLEHTPAIlUU aHTHUIIH-
pEeHa, MCII0JIb30BaHHOTO TIPH TTPOITUTKE.

P=

Pe3yabTaThl 1 HX 00Cy KACHUS

Pe3ynbTarhl 3KCIEpUMEHTOB Ha OTHECTOMKOCTH OBLIM 3aHECEHBI B TAOIHIIBI (Ta0JI.
Ne 1,2,3)., Tax »xe ObUT HOCTpOEH rpaduK 3aBUCUMOCTH MOTEPH Beca 00pa3lia OT KOHIEH-
TpalMy BellecTBa Npu nponuTke (pucyHok Nel).

B Tabnuuax Nel,2,3, ykazaHbl Macchl 00pa3lioB 10 KOHTaKTa ¢ OTHEM, IOCIe Ipo-
BEJICHUS DKCTIEPUMEHTA M JJaHa TTOTEPst MacChl 00pasiia B MPOLEHTAaX.

Ta6nuna 1 - Konnenrparus npornutku 50 rp\i.

Howmep ob6pasua | Bec 10 skcnepumenta (r). | Bec mocne sxciepumenta | [lotepst macchl oOpasia
(r). %

1 148.7 135.6 8.809
2 154.6 136.8 11.513
3 160.3 145.3 9.357
4 161 144.8 10.599
5 157.9 141.7 10.259
6 150.6 133.4 11.420
7 166.6 149.7 10.144
8 163.4 148.1 9.363
9 151.8 135.6 10.671
10 161.3 146.2 9.361
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Ta6nuua 2 - Konnenrpanus npornutku 20 rp\i.

Howmep o6pasiua Bec no skcniepumenra | Bec mocne axcnepu- Iotepst macchl 00-
(7). MeHTa (T). pasua %
1 157.1 138.3 11.966
2 156.2 134.3 14.020
3 156.8 136.2 13.137
4 150.8 1334 11.538
5 163.8 143.3 12.515
6 158.6 142 10.466
7 158.8 139.3 12.279
8 165.6 145.6 12.077
9 163 143.2 12.147
10 140.4 122.4 12.840

Ta6nuua 3 - Konnenrpamus mponutku 80 rp\i.

Homep o6pasua

Howmep o6pasia Bec 1o skcnepumen- | Bec mociie akcniepu- | Ilorepst Macchl 00-
Ta (T). MeHTa (T). pasua %
1 163.2 148.2 9.191
2 157.6 143.6 8.883
3 134.1 122.6 8.575
4 132.6 120.7 9.008
5 169.8 155.5 8.421
6 150.3 133.6 9.111
7 146.2 132.3 9.507
8 154.6 140.1 9.379
9 158 143.2 9.367
10 134.4 122.4 8.928
15
14 y o
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Pucynok 1 - 3aBucuUMOCTh MOTEpH Beca 0Opas3lia OT KOHIICHTPAIMH PACTBOPA KHUIKOTO

CTCKJIa

Ha noctpoenHoM rpaduke 4eTKO MPOCIEKUBACTCS 3aBUCUMOCTh MOTEPU Beca 00-
pasia OT KOHILIEHTPAllMK BEIIECTBA, UCIOIb30BAHHOIO IpU Iponutke. M3 sToro cienyer,
YTO MPUMEHEHHE KUJIKOTO CTEeKJIa, KaK OTHE3alUTHOM MPOMUTKYU Ui IPEBECHUHBI Oepe3bl
IIPUEMIIEMO, U, B LIEJIOM, YJOBIETBOPsIET TpeOoBaHMsAM o orHesamurte. [lo pesynbraTtam
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WCIIBITAHUN MpPONUTAaHHAs JApPEBECHHA, ¢ KOHIEeHTpamueil pactBopa 20 m 50 rpamm Ha
JIUTP, COOTBETCTBEHHO, OTHOCUTCS KO 2 TpYIIE OTHE3alUTHONU 3 peKTuBHOCTH, 00pa3-
1bI, IponuTaHHbie ¢ 80 MPOLIEHTHOW KOHILIEHTpAIMEl, OTHOCATCS K 1 Tpymme orHe3amur-
HOM 2((HEKTUBHOCTH.

JlanbHeWIe WCCIIeIOBaHUSI CBOWCTB WMIIPETHUPOBAHHOW JPEBECUHBI Oepe3sl
MO3BOJIUT BBISIBUTH €€ 11eJIeCO00Pa3HOCTh /JISl UCMOJIb30BAHUS B KaYECTBE OTBETCTBEHHBIX
KOHCTPYKLUI B CTPOUTEIIBLCTBE.

BriBoabl

Ha ocHOBaHWM MOJYYEHHBIX PE3yIbTATOB HEOOXOIUMO IMPOJOJIKHTH HCCIICIOBA-
HUS CBOICTB IpeBECUHBI Oepe3bl, MPOMUTAHHOM, TOCPEICTBOM aBTOKJIaBa, JIJIs OTyYEHUS
OJTHO3HAYHOTO OTBETA HA IMOCTABJICHHYIO 3aJa4y, a UMEHHO, I1€JIeCO00pa3HOCTh MCIOJb-
30BaHUs JPEBECHUHBI Oepe3bl KaK CTPOUTEIBHOIO MaTepuania JUisi OMOPHBIX KOHCTPYKLUN
3IaHUI U COOPYKEHUH U ee 0€301MacHOCTb.
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Annotation. This work investigates the behavior of porous alumina and zirconia stabilized with
magnesium oxide (within the porosity range of 18% to 70%) ceramics when subjected to deformation by
compression and shearing. The analysis of strain-deformation curves showed that there was a transition
from a typically brittle state for relatively dense ceramics, to a pseudo-plastic one with a high rate of porosi-
ty. The values of the effective elasticity modulus, effective shear modulus and Poisson's ratio decrease with
an increase in volume in the pore space of ceramics, which correlates with the appearance of plural crack-
ing during the deformation of ceramics with a high level of porosity. There was made analysis of the nature
of the destruction of ceramics with the same level of porosity. The difference in the deformation behavior of
the ZrO,-MgO compared to the Al,O; ceramic was the fact that the transition from a typically brittle to rela-
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