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AHnHOmMayuu - NpUBeAEHbI Pe3yJabTAThI HCCIAET0BAHNS MOJI3yYec-
TH BJIArOCOAEPKAIMX 00pa3noB NPH OTPULATENbHOH TeMmIepaTtype.
Iloka3aHo, 4T0 MpH OJU3KHX NMPOYHOCTHBIX XaAPAKTEPHUCTHKAX MaTe-
pHaJia U WACHTHUYHBIX YCJOBHMAX MCIBLITAHMSA, XapakTep (popMupoBa-
HMA 10JIs AepopMaluM MOKeT UMeTh CYLeCTBeHHbIC OTJINYMS, KOTO-
pble BIMAIOT HA padoTOCNOCOOHOCTh KOHCTPYKIMH.

Knrwouesvie cnosa - nojzydects, OTpULATEIBHAS TeMIIepaTypa, ro-
Jorpaguueckasi HHTep(epoMeTpusi, KOHCTPYMPOBAaHMeE.

Tlocmanoska npobaemsi. Ilpu aHammse pabOTOCIIOCOOHOCTH KOHCTPY-
KM JBUTATEIIECTPOCHHS YACTO MPEIOaracTcs, 4YTo HaIpsHKEHHOE U edo-
PMHUPOBAHHOE COCTOSIHME JIETAJIel OCTAaeTCsi HEM3MEHHBIM BO BPEMEHH, IpU
HEM3MEHHOCTH BHEIIHHMX BO3AEHCTBHM. B melictButenmpHOCTH XK€, medop-
Marysi IeTayieil Ipy IeHCTBUM BHEITHUX CHJI, (DOPMHUPYETCS B TEUCHHE OIpe-
JIEIIEHHOTO MMPOMEXyTKa BpemeHH. [1o Mepe pocta pabounx Temriepatyp STH
MPOIIeCChl aKTUBU3UPYIOTCS. [lo ATOM MpUYMHE HAaKOIICHHE J1edhopMaliuii
MOJI3YYECTH Yallle BCEr0 YYUTHIBAIOT MPU BO3JCHCTBUU HA JETAJIM BBHICOKUX
TeMIepaTyp, Harpumep, B JIONIATKaX U IMCKax TypOUH, ITOCKOJIbKY 3TO MOXKET
MPUBECTU K U3MEHEHHIO 3a30pa MEXIy KOHIIAMU JIOMIATOK M KOPITyCOM, a,
CIIE0BATEIBHO, K 3aKJIMHUBAHUIO U TIOJIOMKE JIOIATOK.

B cuny Toro, 9To momsydectb B MeTauiax OOHAPYKUBAETCS B OCHO-
BHOM JIMIIIb IIPU BBICOKMX TeMIIEpaTypax, 3TU MPOLIECChl MPAKTUYECKH HE
YYHUTHIBAIOTCS B YCIIOBUAX OOBIYHBIX M HU3KUX Temmeparyp. [Ipeanomnara-
€TCsl, UTO HU3KOTEMIIEpaTypHas MoJBy4YecTh 00Jiee XapaKTepHa Jisl CTPOU-
TEJIbHBIX MaTEPHUAJIOB - TPYHTOB U OETOHOB.

Dopmuposanue yeneti cmamovu. IKCIIEPUMEHTAIbHBIE UCCIICIOBAHUS
MPOIIECCOB TMOJI3YUYECTH B CTPOUTEIBHBIX MaTepHuaiax MO3BOJISIIOT MPEIIo-
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JIOKUTh, YTO OOHAPYKEHHBIE OCOOCHHOCTH WX Ne()OPMUPOBAHUS MOTYT
OBITh BAKHBIMU IIPH pa3pabOTKe ABUTATENIEH, I7I€ BCE Yallle HCIIOIb3YI0TCS
TJIACTMACCHI M IPYTHE CUHTETUYECKUE MaTepHaIbl.

Ocnosnasa wacms. TpaaIullMOHHbIE METOJBl M3yY€HHUS PEoJoruyec-
KHX XapaKTePUCTUK MAaTePHAIOB OCHOBAHBI HA UCIOIb30BAaHUU YCTPOUCTB,
00ecreunBamIUX CTAOUIBHYI0 HArpy3Ky MpHU MOCTOSHHOW TeMIleparype,
HampuUMep, MAPUKOBBIN Mpecc, B KOTOPOM OI[EHUBAETCSI MPOYHOCTh MaTe-
puaia Mo MOTrpy>KEHHIO MIapHKa ¢ TEYCHHEM BPEMEHHU. Takas METOAHKa
JOCTATOYHO MPOCTA, HO MO3BOJISIET MOIYYUTh TOJIBKO OOOOIIEHHYIO XapakK-
TEPUCTUKY PEOJIOTUYECKOTO IIpoIecca.

s BBIACHEHHsI OCOOEHHOCTEW IIacTHUeCcKor nedopMaru ObLIO
MPEeJIOKEHO MPOBECTH MCCIIEAOBaHUE W3MEHEHUs aedopmanuu o0pa3ioB
C perucrpaiueit mojs nepeMenieHuii. B Hanbombielt crernenu 3ajiavyam Ta-
KOTO HMCCIIEIOBAaHUSI COOTBETCTBOBAIM BO3MOXKHOCTH METOJIOB roiorpadu-
4ecKoi MHTEepPEpOMETPUH, XOPOIIO 3apeKOMEHOBABIINE Ce0sl MpU U3Y-
4YeHUU J1e(OPMAIMOHHBIX XapaKTepUCTHK neTaneii u y3nos JIBC [1].

B cuiy Toro, uto rojorpaduueckas ycTaHOBKAa MMeEET 3HAYUTENb-
Hble rabapuThl U BEC, pa3MelIeHNEe €€ B TEPMOCTAaTUPOBAHHOM ITOMEIEHUU
BechbMa IpobiemaTiydHo. [ peanu3anuu nporecca u3MepeHuil oblia pas-
paGoTaHa W M3TOTOBIICHA CIICLHATIbHAS Kamepa ¢ o0beMoM okomo 1 M.
BHyTpu Kamepbl pa3MelieH THAPABIUYECKUN Mpecc U yCTPOUCTBO IS
KperuieHus: ronorpaduyeckux miacTuH. CucremMa TEpMOCTaOWIH3AIUU
obecrieunBana cTaOMIBHOCTh TEMIIEpaTyphl B quamna3one ot -12 1o+15°C ¢
touHocthio +/-0.1 °C. [Insg BBOAa B Kamepy KOI'€PEHTHOI'O ONTHYECKOrO
U3IyYEHHS MCIIOJIB30BAJICS ONTUYECKUM MUTI03 € TNIOCKUMHU CTEKJISHHBIMHU
OKHAMHM, YCTAHOBJICHHBIMHM I10 OTHOLICHHIO K CBETOBOMY IIOTOKY 0]
yriioMm bprocrepa.

B mporiecce nepBoro skcrepuMeHTa B UCIBITATEIbHON KaMepe pas-
Merasncs odpasen u3 yBlaxHeHHOro mnecka ¢ pasmepamu 90x90x90 mm u
OTHOCHUTEIbHOM BlaxkHOCThIO 19%. Temnepatypa B kamepe cocTaBisia - 2
°C, Harpy3ka Ha oOpasern oOecrieunBaina co3manue Hampspkenuit 0,4Mlla.
Ha puc.1 npeacraBnena untepdeporpamma u 3-D rpaduk mons nepeme-
IIEHUH, 0TOOpaXxkarolIye 1oJie nepeMenieHunii, moJyyeHHoe B Ipolecce mo-
J3y4eCcTH 3aMOpPOKEHHOT0 00pasiia 3a natepsai Bpemenu 90 c.

Anamu3 uHTepdeporpaMMbl MO3BOJSET YCTAHOBHUTH, YTO XapakTep
nedhopmupoBaHus o0pasia OJM30K K XapakTepy aehOpMHUPOBAHHS U30TPO-
nHoro tena. JlokanpHbIe aHOMAIMK TOJS AeOPMUPOBAHUS MPAKTHIECKU
HE TPOSIBIIAIOTCSA, a Ha obmiee GOpMOM3MEHEHUE IMOBEPXHOCTH 00pasia
CYIIECTBEHHO BJIMSIET CHJIbI TPEHHS, pPealli3yeMble B 30HaX KOHTaKTa C Ha-
IPY>KaIOLIUMH TUTUTAMH.
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Puc. 1. Uatepdeporpamma aedopmupoBanus odpasiia u3 rmecka (a) u
3-D rpaduk mosns nmepemenieHnii.

Bo BTOpOM 3KcnepuMeHTe uccaenoBajics oOpaszel] U3 MOHTMOpUII-
JIOHUTOBOM TJIMHBI C TEMU K€ T€OMETPHUUYECKUMHU pa3MepaMH, HO OTHOCHU-
TenbHOM BIaxkHOCTHIO 119%. Temnepatypa u Harpys3ka ObLIH aHAJIOTUIHBI
MPUMEHSBIIMMCS B IpeaslaymieM skcnepumente. Ha puc.2. pesynabrarsl
sKcriepuMenTa 3a narepBai Bpemenn 100c.

Puc. 2. Nnrepdeporpamma nedopmupoBanus odpasiia 13 MOHTMO-
pwionuta (a) u 3-D rpaduk mosus nepeMerneHui.

CpaBHCHI/Ie IOJYYCHHBIX AdAaHHBIX C PC3yJbTaTaMU IIPCAbIAYIICTO
OKCIICPUMCHTA ITO3BOJIACT YCTAHOBUTH, YTO IMPU HACHTHUYHBIX YCJIOBUAX
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UCTIBITAHUSA, XapakTep IeOPMHPOBAaHHUS MOBEPXHOCTH BTOPOro obOpasma
CYILIECTBEHHO OTiH4aercs. BMecTo paBHOMEpHOT0 TS 1eOpMUPOBAHHS
HaOJIIOAI0TCS JIOKAIbHBIE o4aru aedopmaiiu, mpu 3TOM oceBbie nedop-
MaIi¥ B 000WX CITydasiX MPaKTHYECKH OTMHAKOBEI.

Bvi6oowi. [lna obecriedeHnst BBICOKOTO YPOBHSI paboTOCIIOCOOHOCTH
KOHCTPYKITUI COAepKaluX IJIACTUKH U CHHTETUYECKUE MAaTepHUallbl, CIO-
coOHBIE a/IcopONpPOBATh BIIAry, HEOOXOAMMO YYHTHIBATH HE TOJBKO OOIIHE
MPOYHOCTHBIE XapaKTEPUCTUKA MATEpUaJIoOB, HO U XapakTep ux nedopmu-
pOBaHUSI.
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JOCIIIKEHHA AE®@OPMYBAHHA 3PA3KIB, IO
YTPUMYIOTH BOJIOT'Y, IIPU HU3BKUX TEMIIEPATYPAX

O.T". Kecapiticekmii, }0.0.ITocton

AHnomauia - HaBeJeHO Pe3yJbTATH J0CJIIKEeHHS MOB3Y40CTi 3pa-
3KiB, 10 YTPUMYIOTh BOJIOTY, IpH il HU3bKHUX Temnepatyp. Iloka3aHo,
10 0JIM3bKHUX PIBHAX MIIHOCTI MaTepiaJiB Ta iIeHTUYHUX YMOBaX BHU-
npoOyBaHHsl, XapakTep peaJjizanii mojsi 1e)opMyBaHHA MOKe MaTH
iCTOTHI BiAMIiHHOCTI, 110 BIVINBAKOTh HA NMPAaLe31aTHICTh KOHCTPYKIIII.

STUDY OF DEFORMATION OF THE MOISTURE-STUFF
AT NEGATIVE TEMPERATURES

A. Kesariiskiy, Yu. Postol

Summary
The results of investigation of creep water-containing samples at
subzero temperatures. It is shown that at similar strength
characteristics of the material and identical test conditions, the nature
of the formation of the deformation field can have significant
differences that may affect the efficiency of design.



