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Asoranis. Y poboti posrisimaethes pisusuus posrosiunocti C. H. JKypkoBa cTOCOBHO MeTaseBUX KOHCT-
DYKITi{l I7IsT IPOTHO3YBAHHST TPAHNYHUX TIHKJIB BaHTAXKeHHs. Y PoOOTi MOKa3aHa MPOTHO30BAHA 3AJIEKHICTD
BeJINYNHY, HATIPYKEHHST © i piBeHDb nKJIiB BaHTakeHHs N. YacToTa IUKIIB BaHTAKEHHS BUOPAHA — 4 TIHKJIN
B CEKYH/LY, @ XapaKTep BaHTa)KeHb BU3HAYA€ThCs KoedillieHToM acumetpii p. [padik criBBifHOMEHHS 6-€ 11
MEeTaJy i BYIJIETJIACTHKA BKa3y€ Ha Te, 1110 /0 MOMEHTY HepeXo/ly MeTaly B IJIACTUYHY CTa/Iil0 CIIOCTEePIiraeThb-
41 CIisibHA POOOTA METAITY 3 BYTJIETLIIACTHKOM. [1OpIBHSAILHUIN aHATI3 PEe3yJIbTAaTiB eKCIIEPIMEHTY 1 YNCETbHO-
TO PO3PaxXyHKY 3pa3KiB METAJEeBUX €JIEMEHTIB, TOCUIEHUX BYTJETIACTUKOM TP MUKJIIYHOMY BaHTaKEHHI;
MIPOTIOHYETHCST PO3TJISIATH aTOMHO-MOJIEKYJISIPHY MOJIE/b TPILIIHM 1 TIpoIiec ii po3BUTKY Ha 6Ga3i KBAHTOBOI
MeXaHiKH, /ie eJIeKTPOHU € XMapoIlo 3 eJIeKTPOHHOIO IIIIBHICTIO, 10 MiHA€Thcs. KBaHTOBa MOJesb TPIMUHA
BifNOBifla€ cyvyacHUM (hi3UYHIM OCHOBAM MIKPOCBITY 1 BiIKpUTa /TS MOAAJIBINOL AeTai3altii.

KmouoBi cii0Ba: piBHSAHHS IOBrOBIYHOCTI MeTaleBUX KOHCTPYKILiii, KBAHTOBA MOJIEJIb MiKPOTPIIIIUHH,
BYTJIETIJIACTUK.
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Annoranusi. B pabore paccmarpuBaercst ypastaenue nosrosednoctu C.H. JKypkosa npumMenuTensHo x Me-
TAJUIMYECKAM KOHCTPYKIIUSIM sl IPOTHO3UPOBAHUS NPEIENbHBIX IIUKJIOB Harpy:keHus. B pabore mokasaHa
MIPOTHO3UPYyeMasl 3aBUCUMOCTb BeJINYMHBI, HAIIPSUKEHUSI G U YPOBeHb IIUKJIOB HarpyskeHus N. HacTtoTa nuk-
JIOB HATPY’KeHUsI BbIOpaHa — 4 IIUKJA B CEKYHIY, a XapaKTep HArpysKeHuil ompesessiercs: KoadpuimeHToM
accumerpuu p. I'paduk COOTHOLIEHUS G-€ [l MeTajljla U YIJIEIJIACTHKA YKa3blBaeT Ha TO, YTO JI0 MOMEHTA
nepexozia MeTajlIa B IUIACTUYECKYIO CTAIUI0 HAOMIOIAeTCst COBMECTHAasE paboTa MeTaljia ¢ yIJIeNIACTUKOM.
CpaBHUTENIbHBII aHAJIU3 PE3YJIBTATOB SKCIIEPUMEHTA M YMCJIEHHOTO pacyeTa 0OpasiioB MeTAIMYECKUX dJle-
MEHTOB, YCUJIEHHBIX YIJITLJIACTUKOM IIPU IUKJINYeCKOM Harpy:KeHWUM; IpeJIaraeTcsl paccMaTpuBaTh aToOM-
HO-MOJIEKYJISIPHYIO MOJIEJIb TPEIMHBI U [POIIECC €€ PA3BUTHUS HA 6a3e KBAHTOBOII MEXAHUKH, T/l 3JIEKTPOHDI
HPEJCTABIAIOT c000i1 06JIAKO ¢ MEHSIONIENCS 3IEKTPOHHON MJIOTHOCTI0. KBaHTOBast MOJIENIb TPEIMHBI COOT-
BETCTBYET COBPEMEHHBIM (DU3MUECKIM OCHOBAM MUKDPOMUPA U OTKPBITA I JAIbHEH e /IeTaln3aIii.

KioueBsie cioBa: ypaBHEHHUE JIOJITOBEYHOCTH METAJIMYECKIX KOHCTPYKIIMIA, KBAHTOBAs MOJIEJDb
MUKPOTPEIUHBI, YIJIeIIaCTUK.
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Abstract. The paper considers the Zhurkov longevity equation as applied to metalworks to forecast of
limiting loading cycles. The predicted dependence of quantity, stress o and level of cycles of loading of N has
been given in the paper. The frequency of loading cycles has been chosen as 4 cycles per second, and the
loading pattern has been determined by an asymmetry coefficient p. A diagram of proportion c-¢ for metal
and carbon plastics points out that up to the period of transition of metal to the plastic stage there is metal
and carbon plastics collaboration. The comparative analysis of the experimental results and calculations of
samples of metal elements strengthen with carbon plastics at cyclic loading has been made. The atomic and
molecular model of the crack and its development has been recommended to consider on the basis of
quantum mechanics where the electrons can be represented in a form of a cloud with changing electronic
density. The quantum pattern of the crack corresponds to the contemporary physical foundations of

microcosm and open for further detailing.

Keywords: longevity equation of metalworks, quantum pattern of microcrack, carbon plastics.

Beenenue

B nocsiezinvie rojibl B MUPOBOI CTPOUTENBHOM UH-
IyCTPUU 3aMETHO TIPOSIBJISIETCS TEHIEHITUS K UC-
TI0JTP30BAHUIO BBICOKOMO/YTBHBIX MATEPHAJIOB JIJISI
VIIyUIIEeHUsT 9KCILTYATAIMOHHBIX XapaKTEPUCTUK
TPAAUIIMOHHBIX MATEPUAJIOB CTPOUTETBCTBA, B TOM
yucse u Metasna [ 1, 2]. IxcnepuMeHTaIbHbIE UC-
CJIeZIOBAaHUS YKa3bIBAIOT, HATIPUMED, HA BO3MOXK-
HOCTH 3HAYUTEIILHOTO TIOBBIIIEHUS BUOPAIIMOHHOM
MIPOYHOCTH (BBIHOCIMBOCTH ) METAJLTMIECKUX DJIe-
MEHTOB, YCHJICHHBIX B TPOOIEMHBIX MECTAX yTJIe-
MJIACTUKOM. B cOCTaBHBIX IByTaBPOBBIX HaKax —
3TO CTHIKU TI0SICOB U CTEHKU, B METAJLTTYECKHX Pe-
3epByapax — 3TO CTHIK CTEHKU C THUIIIEM, MECTA ITPU-
coequHeHus Matpyokos u ap. [3, 4]. Ilo mepe Ha-
KOILJIEHUS PE3YJIBraToB dKCIIEPIMEHTAIBHBIX HCCIe-
JIOBaHUIT, HECOMHEHHO, TIOTPEGYETCst KOPPEKTUPOB-
kari 3 CHull I1-23-81* «Mertaniuyeckue KOHCT-
pykuuu» [5]. Teopernueckas 6asa, 103BOJISIONIAST
MIPOTHO3UPOBATH IITHAMUYECKYIO YCTAIOCTD TAKUX
KOMOMHMPOBAHHBIX METAJINYECKUX KOHCTPYKITHIA,
HeBesrKa. CTaHAAPTHBIE TIPOTPAMMBI, IIUPOKO U3-
BectHble B YKpauHe («Lira, SKAD»), re obGecme-
YMBAIOT BOBMOKHOCTH YHCIIEHHOTO PEIIEHUS TAKIX
IMTHAMUYECKUX 33/1a4.

1. YpaBuenue noiroseyHoctu C. H. /Kypkosa

JLJIs1 peteHus Bompoca o BI60pe TEOPETHYECKOTO
MO/IX0/Ia K MOCTaBIECHHOH TpobieMe 06paTuMest K
aHAJIM3y U3BECTHBIX KPUTEPUEB IIPOYHOCTH. baro
YX BeJIMKOe MHO>KecTBO. Harprimep, nananHas ere
B 60-x rogax mpoiwioro Beka pa6ora V. . Toub-
neH6ara [6], mocBsiieHHast KODOTKOMY 3HAKOM-
CTBY C U3BECTHBIMU KPUTEPUSIMU MTPOYHOCTH, CO-
nepsxkut okoso 200 crp. K Hactosmnemy Bpemern
KOJIMYECTBO KPUTEPHEB IPOYHOCTH, TOHSTHO, BO3-
POCIIO MHOTOKPATHO. V13 9TOTO MHOT0OOPa3ust KpH-
TepreB TPOYHOCTH MBI OCTAHOBUMCST HA 3AKOHE JI0JT-
TOBEYHOCTH, Pa3paboTaHHOM B 50-X TOIaX TPOTILIO-
ro Beka akazieMukoM Cepadumom HukosaeBnuem
KypxosbiM [7]. B orMeuerHoM Beiire 0630pe [6]
ATOMY 3aKOHY ITOCBSIIIIEHO BCETO HEMIOTHBIX IBE CTPa-
Hutbl. B 60-X ro/1ax 3TOT 3aKOH IOy YHUJI pa3BUTHE
B paborax I. M. Baprenesa, IO. B. 3esenesa [8],
B. E. Iyna [9] u ap. CrepxxueM aTOrO KpUTEpUS
MIPOYHOCTH Pa3PYIIEHUS SIBJeTCS (PYHIAMEHTAb-
Hast 6a3a aTOMHO-MOJIEKYJIIPHOTO MPOTIECCa Pa3py-
TIIEHVIS, T.€. 3aJI0KEeHHAS 3/1eCh (PI3NYecKasi TeEOPHsI
MIPOYHOCTU OTKPBITA JIJIST COBEPIIEHCTBA TI0 Mepe
passuTust pusuku. U 910 r1aBHOE B HAIIEM BBIOO-
pe. OcHOBO¥ TIO/IXOA SIBJISIETCST yUeT TeEPMOGIIYK-
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TYaIMOHHOTO XapaKTepa pa3pbiBa U BOCCTAHOBJIE-
HUSI XUMMYeCKUX cBsizeil. [IprueM HampsixeHust
3/1€Ch CIIOCOOCTBYIOT Pa3PBIBY CBA3EH MJIH MIPETISAT-
CTBYIOT MX BOCCTAHOBJICHUTO. B Tex ciryydasix, Korzia
BEJIMYMHA HAMTPSLKEHWH B MaTepuaJie HUXKe rpeze-
JIa IPOYHOCTHU ¥ CJUTIIKOM MaJia JIJi Pa3pbiBa XU-
MUYECKUX CBA3€H, BEPOATHOCTD Pa3pbiBa BO3MOK-
Ha U3-32 TEIUIOBBIX (PIIYKTyaluii. ITO IPOUCXOANT
B MHOTOYUCJIEHHBIX MECTAX JIMCJIOKAINH Y BEpIITUH
MUKPOTPEIIUH U JIPYTUX MECT KOHIIEHTPAInii Ha-
npskeHuii. TepModayKTyalmOHHbII MeXaHU3M
paspyllieHns COCTOUT B COBMECTHOM JICHCTBUY HA
CBSI3U B MOJIEKYJIaX TETJIOBBIX KOJleOaHU i 1 HANpsi-
JKEHUSL.

KosnyectBeHHOE BbIpaskeHNE 3aKOHA JI0JITOBEY-
noctu C. H. JKypkoBa nmeet B

_ (uy—y-c)/R-T
Tp=7-€e"’ , ¢y

I/1e T, — JI0JITOBEYHOCTD IIPY 33/[aHHOM HaIIPSIKe-
uuu (c);
T, — IIePHO/I TEIJIOBBIX KoJ1ebanuii aromos (¢);
U, — SHepruA akTnBaiy paspyuenns (k/x/voib),
Y — CTPYKTYPHO-4yBCTBUTEIbHBIN KO3 DUIu-
et (cm®/Mouib);
o — Hanpskenne (MIla);
R — razosas nocroaunas (x/]x /Moub. rpa. K);
T — remnepatypa (rpaz K°).
3akoH fonroBeynocTy (1) B BUjie pa3inuHbIX 9KC-
TIOHEHT, IPENMYIIIECTBEHHO, (PI3NUECKIIX BETMUYNH

A

(nocroaunbix — R, 1, u, n nepemennnx — T u o)
ocTaeTcst BOCTpeOOBAHHBIM U HbIHE. BO3MOXKHO,
Tpebyercst yaydmmTh HUsndeckyio 6asy eauH-
crBenHoro koadduimenTa B (1) y, (CTPyKTypHO-
YYBCTBUTEJIBHOTO).

3a rpolieIe HeCKOJIbKO IeCATUIETUI yCTa-
HOBUJIMCb HOBbIE (PU3UUYECKIE TOHATHS MUKPOMU-
pa, KOTOpbIe He HAIILTHA OTPaXKeHUeE IPU PACCMOTpe-
HUU TePMOQIIYKTyaIlMOHHBIX ITPOIECCOB Pa3pyIiie-
HUS ¢ UCToJb30BaHueM Koaddunuenta y. Pac-
CMOTPUM TOJIBKO IPUHITUTTUAIBHYIO CTOPOHY 3TOTO
BOIIPOCA, HE 3aTPAarnBas KOJMYECTBEHHYIO, TAK KaK
3TO COBEPILECHHO /IPyTas TeMa.

Koporko ocranoBruMcs Ha TepMODITYKTYAITMOHHOIN
Teopuu paspyienst. OHa I0CTATOUHO TIOPOOHO MPEJI-
crasjieHa B pabore baprenesa I M. [7] kak Mosieky-
JISIpHAST MOJIEJIb TIPOIIecca Pa3pyllleH s, COTJIACHO KO-
TOPOU ITPOUCXOIUT MOCJICIOBATEIBHBIN Pa3pPBIB WU
BOCCTAaHOBJICHUE XUMUUECKUX CBsizelt (puc. 1).

31echb aTOMBI PACCMATPUBAIOTCS KaK YACTUIIBI
cIuIoiHocTH (Haxosuecs B oobeme esia 1—6 1 Ha
¢BOOOAHBIX HOBepXHOCTAX 7—11 1 masee). Ha oue-
penu pa3pbiB cBs3u 1o atomMam 66 (puc. 1).

HecmoTps Ha 3TO 04eHb YIIPOIIIEHHOE MTPEICTAB-
JIeHUe OHO TIOJTYYNJIO IOBOJIBHO IIPOKOE TIPE/ICTaB-
senne. Hanpumep, Ha puc. 2 n306pajkeHa yIpoleH-
Hast CXeMa MUKPOTPEIUHBI — 3TO (pparmeHT puc. 1.3
us pabotsi [13]*, rae csasu Tuia 6—6 (puc. 1) Ha-
3BIBAIOTCS [IEPETPYKEHHBIMU.

Pucynoxk 1. MoJekyisipHast MOjieJib MUKPOTPEIUH B XPYITKOM Martepuale [7].

*3amernm, uto puc. 1.3 [13] mpoaybampoBan U3 paHHel HayYHO-TIOMYJIAPHO# paboThl (1971 I.) M3BECTHOTO aHIJIMICKOTO

yuenoro /[x. Topnona.
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Pucynoxk 2. YnpouieHHas cxeMa aTOMHOTO CTPOEHUS BelllecTBa IIpH Halnuuuy TpemuHsel (pparment puc. 1.3 [13])

1 — TpemuHa; 2 — Ieperpy’keHHasI CBSA3b.

[TpencraBsiennast Bbiilie MOJIEKYISIPHASI MOJIENTb TPE-
umHbl (puc. 1 u puc. 2) HOCUT HAYYHO-TIOIYJISTPHBIN
XapakTep 1 He OTPAKAET yrKe JIABHO M3BECTHBIX ITOHSI-
T 06 aTOMaX, MOJIEKYJIAX 1 CBA3SIX MEK/Y HIUMHU, 11
IIOTOMY He MOKET ObITh OCHOBOI J/I51 NCCIIE0BAHNIA,
KACAIONUXCST PA3BUTHSI MUKPOTPEITUH.

2. KBaHTOBas1 MOZI€JIb MUKPOTPELINH

Temepp KOPOTKO OCTAHOBUMCSI HA TOM, O YEM MBI
TOBOPHJIU BBIIIIE YKe C TO3UIIUH KBAHTOBOTO TIPENT-
cTaBJeHUsT 06 aTOMe U ero OTpEe/eHUN elle
H. Bopom. B coBpemeHHOM TIpe/ICTaBIeHIH 9JIEKT-
POH KaK BOJIHA-4aCTHIlA Pa3Ma3aH Mo opOuTaM B
aToOMax U PAaBHOMEPHO B MOJIEKYJIaX B BUJIE 9JIEKT-
POHHBIX 06IAKOB VK JIeTecTKOB. Kask/iblii 13 asiek-
TPOHOB ATOMA PACIIOJIATAETCS TOJIBKO B CTPOTO 3a-
MaHHOI 06JacTy BOJIM3Y SAPa, MOSABUIUCH TOHSI-
THSI «3JIEKTPOHHAS OPOUTAIIBY, CIIMH U MHOTOE JIPY-
roe.

O6paTuMcs K U306pasKeHHON Ha puc. 3 MoJie-
KYJIIPHON MOJe MUKPOTPEUINHBI ¢ TO3UIUN
KBaHTOBOTO CTPOEHUST MOJIEKYJT 1 AaTOMOB.

3/1eCh, BOTJIMYNY OT MOJIEN Ha puc. 1 1 Ha puc. 2,
MPE/ICTABJIEH TIPOIIECC PA3/IeTICHUST SJIEKTPOHHOTO 06~
JIaKa MOJIEKYJI HA ATOMBI, COIPOBOKIAEMBIIT H3MEHe-
HUSIMU 3JIEKTPOHHOM IIJIOTHOCTH, B KaK/J0M KOH(U-
Iypaliu IByXaTOMHOI MoJIeKy bl HaurHas ¢ (h) u
TATbHEHTITETO TIPOXOSKIEH ST PA3TTNYHbIX CT/INH Pas-
nenenus (g-b) mo o6pazoBaryst CBOOOIHOM ITOBEPX-
HOCTH MeX Ty aToMami (a-a). KBanToBast Mozienb Tpe-
IIUHBI COOTBETCTBYET COBPEMEHHBIM (PU3MUECKUM
OCHOBAM MHUKPOMIPA M OTKPBITA [7IsI IaTbHeH et
TeTaTN3AIIIH.

Tun cBsi3n MEXKLy YaCTUIIAMHU COOTBETCTBYET
TUIY BellecTBa (MOJIEKYJISIPHO WJTM ATOMHO WJTH
MOHHO KPUCTAJIJTNYECKNE, METAJLIIBI) — TO CBSI3U
BOJIOPO/IHbIE, BAaHH-/IEPBAIbCOBBI, KOBAJIEHTHBIE,
MOHHBIE UJIM METaLTNYeCKIe.

KsanroBast Mozie1b 00pa3oBaHust MEKPOTPEIIN-
HbI (pUC. 3) yKa3bIBaET:

— BIIPOIIECCE PA3BUTUS MUKPOTPELUHBI yUaCTBY-
€T 1[eJ1ast TPyTIa MOJIEKYJT, PACTIOIATAIOIIXCST
BIIOJIb OCH TPENTUHbI, HAUMHAS OT €€ BEPITUHBI
(b-h);

— IIPY PACCTOSIHUU MEX/Y aToMaMu (a-a) OKOJIO
8 A, KOT/Ia BHETITHU 3JIEKTPOH, TIEPEHISI OT Of1-
HOTO aTOMa K JIDYTOMY, OKa3bIBaeTCsI B COCTOSI-
HUM C MEHbIIEN 3HepPTrueil, paBHOBO3MOXKXHO
NaJbHel1IIee Pa3BUTHE TPEITMHBI WU BOCCTA-
HOBJIEHUE MOJIEKYJIbI )

— IIPU PACCTOSTHUM MeKIY aToMaMu B 10 A ubo-
Jlee MUKPOTpeLIHA OyIeT PasBUBaThCA JaJIee;

— HeoOXOAUMO YUUTHIBATH OCOOEHHOCTH KOMIIO-
HOBKY MOJIEKYJL, IeTaJIi OpOUTaIell aTOMOB U JP.

Wcxonst m3 KBAHTOBON MOJIENTM MUKPOTPENTHHbI
cienyer paspaboraTh JeTajl OlIpeeeHUsT BeJIk-
YUHBI KO3(PDUIMEHTA Y, yYUTHIBASI TIPU 3TOM ITPO-
CTPAHCTBEHHYIO CTPYKTYPY TPENIUHbI, T. €. Pa3Mep-
HOCTb Y COCTaBJISIET CM?/MOJTb.

3. [IpornoaupoBaHue JOJITOBEYHOCTH
MeTaJUIYe CKUX KOHCTPYKIHIA IpH
JMHAMHYECKOM HArpy>KeHHH.

3akoH joaroBeyHocTH (1) MoATBEpXKIEH Ha BCEX
KJIaccax TBepzbix el [8]. Briosine ecrecTBeHHO, UTO
paspaboTaHHbII JIJIst TBEP/IBIX TOJMMEPOB, ITOT 3a-



9Kcnepmenmwzwbze meopemuueckue uccaedosanus ycmanocmu 3NeMeHmo8 MemaiiuuecCKkux KOHCﬂlpyKl;uﬁ... 1 73

Pucynok 3. KsanrtoBasi Mojie/ib MUKPOTPELIUHbL b-h — 1ByxaTOMHBIE MOJIEKYJIbI B 30HE TEPMOQIIYKTYAIIMOHHOTO
BO3/IEICTBUST; @ — ATOMbI Ha CBOOOIHON MOBEPXHOCTH; b — MOJIEKYJIa B BePIIMHE TPEIMHBI [IEPe]] BO3MOKHBIM Pa3pbl-
BOM CBSI3U WJIH ee BOCCTAHOBJIEHHEM; M — MOJIEKYJIBI 32 30HOH TepMO(IyKTyallIOHHOTO BO3/eHICTBHSI.

KOH Han60Jiee aKTUBHO IPUMEHSIETCS U PA3BUBAET-
41 B ATOM 061acTH.

YenenHo uenosb3yercs 3TOT 3aKOH /I TPOTHO-
3UPOBAHUS JJIUTENTbHOW TPOYHOCTHU IPEBECUHBI.
B03MO3KHO, 3TO TPOUCXOAUT TIOTOMY, UTO JPEBECH -
Ha TO>Ke ITOJIUMep, HO TPUPOHBI. Bo BeskoM ciy-
vae, B yuebHmke mo « KoHCTpyKIMsIM U3 fiepeBa 1
miactmaces (toz pezt. mpod. I I. Kapiicena) c 1986 1.
(5-Muzmanyn ) iprcyTcrByet naparpad «OCHOBHBIE
3aKOHOMEPHOCTH [ITUTETbHON TPOYHOCTH JIPEBECH -
HBI M TUIACTMACCy. Pacnosiarast cpeiHiIMU 3HAYEHUST-
MU Pa3pyIIAIONIEro HAPSLKEHUS U BDEMEHT, TTOJTY-
YEHHBIMU U3 UCTTBITAHN I KPATKOBPEMEHHOI HATPY3-
KO, TIPOTHO3UPYETCS AU TENbHASI TPOYHOCTB JIpe-
BECHHBI JIJIS1 33TAHHOTO TIEPIO/IA IEVICTBUS HEM3MeH-
HOTO HATIPSKEHWSI.

Yernenno ncnosbayeres (1) u 717151 TPOrHO3UPO-
BaHUST MEXAaHUYECKIX XaPAKTEPUCTUK METAILIA, HO
B OCHOBHOM KYPC€ METAJUINIECKUX KOHCTPYKIIHIT
(1) moka He mpucytcTByet. B Hatiem cirydae Mbi OT-
panuuuMcs npuMeHerneM dhopmyJisl (1) s mpo-
THO3UPOBAHUS TIPEETbHBIX IUKJIOB HATPYKEHU ST
METAJTNIECKIX KOHCTPYKIINH.

[l 9TOTO TTOJIaTaeM, UYTO MEXAHU3M Pa3pylie-
HUS OJIUH W TOT K€ TPU CTAaTUYECKUX U ITUKJIU-
YeCKUX HATPY3KaX, TOT/Ia MPUOINKEHHO BepeH Tak
Ha3bIBaeMbIN KpuTepuil beiinn, mo3Bossonuii B

MIPUHITUTIE [I0 YPABHEHUIO /IOJITOBEYHOCTU PACCUU-
TaTh BPEMs JIO0 pa3pyLIeHNs [IPU JI060M BpeMeH-
HOM PeKMe HATPY KEeHUsT, B TOM YKCJIe U TIPH ITUK-
JmaeckoM [8]:

Kpurepuii beiisnm 3arminem B Buzie (1ipu ocTo-
STHHOW TeMIiepaType):

tl
¢odt 1
- (2

0 77(0)
rie I, — BpeMs paspyIleHus Py 3a/IaHHOM I1POU3-
BOJILHOM peXnMe Harpyxkeuuss o =o(f), a
Ty (o) — monroeunocTh MaTepuasa M3BECTHAS
TIPH KAKIOM 3HAYEHIH HATTPSI)KEHIST PACTSKEHITIO
O yPaBHEHUE JOJITOBEYHOCTH.

[Tonaraem, 9To B KayK/IbIii MOMEHT BpeMeHH 06-
paselr pa3pylmaercd Ha KaKy-TO [0JIO
dt,=dt/7,(0) u cymma srux paspymenuii
BILIOTB 10 MOMEHTA Paspyiienus, korma [ = I, co-
crapJsieT equHUIy [8], 3armmirem (2) st TUKIN-
YeCKOTO HATPY>KEHIIS B BUJE:

1, 0
dt dt
= N =
o T7(0) s T7(0)
r7ie N — 41csI0 UKIIOB /10 Pa3pyIIeHNsT;
0 — nepuoz UKL,
tp =N-0 - BpEeMsl /IO Pa3pyIleHns.

I, 3)
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[Tpu TocTaHOBKE SKCTIEPUMEHTOB CJIEYeT OOPATUTh
BHUMAaHUE HA YaCTOTBI IINKJIOB HATPYKEHM S, TAK KaK
pu GOJIbINEN YacTOTe BO3MOIKEH [IEPErPEB MeTaI-
Js1a [8], a IoKabHOE TIOBBIIIEHUE TEMIIEPATYPBI 06-
pasiia CHUIKAET €ro JI0JTOBEYHOCTD.

Ha puc. 4a mokazana mporHO3upyeMasi 3aBUCH -
MOCTb BEJTMYMHBI HATIPSIKEHUS & U YPOBEHD ITUK-
JoB Harpy:keHuil N. HacToTa IMKJIOB HATPY>KEHN ST
BbIOpaHa — 4 IIMKJIA B CEKYH/LY, a XapaKTep Harpy-
JKEeHU oripejiesisieTcs KoahhUImeHToOM aCUMMET-
pun p = O min /O-max =0.

Ipaduk cootHotenus: c—¢ (puc. 46) ayis Me-
tasua (C 235) uyrenactuka (Sika® Carbo Dur®H
u Sika Wrap® Hex) ykasbiBaeT Ha TO, 4TO JI0 MO-
MEHTAa [1ePeX07ia MeTAJLTA B IIJIACTUYECKYIO CTA/INI0
(o, =220 MIla) nab/mosaercsa coBMeCTHAs yIPyTas
paboTa MeTasLIa ¢ yIIerIacTHKOM.

Orcioza caemyet BasKHBIN BBIBOJI, UTO YIIPYTHI
YYaCTOK MPSIMOI JmarpamMmbl JiechOpMUPOBAHUSA
Metasa (puc. 46) ciocoGCTBYET CHUKEHHMIO BEJIU-
YIHbBI HOPMAJIBHBIX HATIPSDKEHUT G B METAJIJIe HUXKE
npezesia Tekydectu. [Ipuuem, 1o Mmepe yBesimdeHus

B. B. Cmosinos

JIeJ1 ITOT CHIIKAEeTCs1. VI3BeCTHO, 4TO TaKOe CHIKe-
HUEe UMEET MECTO [0 OIPeeIeHHOI BeJIMYnHbI
(puc. 5) — ycTasocTHOTO paspynieHust (Bubpary-
oHHoil npounoctu 6 puc. 2.25 [14], puc. 164 [15],
puc. 2 [16]). OueBuHO, YTO HAIMYUE YTJICTLIIACTH-
Ka IOBBIIIAET BUOPAIIMOHHYIO IPOYHOCTD G| METaJl-
2. K 5TOMY 3aKII04EHUIO BEPHEMCS HIKE.
[Ipsimast norOBeYHOCTH HA OCHOBAHUH (POPMYJI
(1) u (3) obecnieurBaeT BO3MOKHOCTD YOEAUTCSA B
JIOCTOBEPHOCTH BEIMYLH, TIOTyYeHHbIX B PE3YJIBTa-
Te AKCIIEPUMEHTAIIbHBIX nccenoBanuii [ 12]. Ktomy
JKe, Mbl MOJKEM IIPOTHO3MPOBATH AUHAMUYECKYIO
YCTAJIOCTh METAJUINYECKUX KOHCTPYKIUI YCUJIeH-
HBIX METOJIOM «KOHCepBaIuu Tpeimuns» [12], 1. e.
HaHeceHus Ha pobieMHble MecTa (HanboJiee pac-
TIOJIO}KEHHbIE K PA3BUTHIO TPEIIMH HA UCCIIEYEMOM
00beKTEe) BBICOKOMOYIBHBIX YIJIEIIACTUKOBBIX
xosictoB (tuna Sika Wrap® Hex) niu nient (Tuia
Sika® Carbo Dur®H) uau ux xombunaimii. 13
puc. 4a cieyeT, 4T pe3yIbTaThl SKCIIEPUMEHTAIb-
HBIX UCCJIEI0BAHUI METAJTNUECKUX 06PA3IOB X0-
POIIIO YKJIAABIBAIOTCS BOJUBU TIPAMOIL 10JTOBEY-

00beMa TIPUCYTCTBUST B CEYEHNH YIJIEILIACTUKA TIPe- HOCTH.
MMa MMa % MMa
a g, O 6) @
900] 320] 100] 900 |
RuL — D>
810 288 90| yrnennacTuk
| Sika® CarboDur®H
720| 256| 80 f—~l—w—= 6001 |
T+ —+ T yrnennacTuk
| ¢ Sika Wrap®Hex
630] 224] 70 ' I
| S | MeTann
540 192] 60 | ' 300 | (€23
AN 1 - ‘
— |
1 1 1 2 ¢ 5 !
| — / I € %
il il 1 ! 0,1 0,2 1,0
! |
1 1 1 S 4ﬂ
| |
1l 1L 1 | (I) 3
| s\
90| 32| 10] | |
| 3
||2 |3 Illl I5 I6 |7 |8 IQ IWU I 11 |12 I’\3 I14 |15 I16 I‘\? I18 19N
,MO 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10| t
I | I 1 | | | | I | I | 1 | | | | L9
1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18

Pucynoxk 4. IIpornosupoBanue IMHAMUYECKOH yCTalOCTH ( Oy ) DIEMEHTOB MeTa/lIMYeCKUX KOHCTPYKIUH (K03ad.
acummetpun p = 0, a yactora N cocraBisieT 4 1MKJa B CeK.) a) 3aBUCUMOCTD 6-N (HAIPSKEHUsT — IIUKJIbl HATPYJKe-
HUI); lch — YYaCTOK KPaTKOBPEMEHHOTO paspyiierust; 6) rpaduk c—e Ui yIJIenaacTuka u MeTana; 1 — obpaser st
orpesieJieHust peJiesia MPOYHOCTH; 2 — 5 06PasIbl ¢ MONEePeYHON MCKYCCTBEHHON TPEInHOiL; 3, 4, 5 — ycuJIeHHbIE
yrernactTukoM (3 — 1-M XosicToM; 4 — 2-Mst X0JICTaMu; 5 — 3-MsI XOJICTaMU ).
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PucyHok 5. 3aBUCHMOCTD BHOPAITMOHHON MPOYHOCTH F,, OT UMCJIA IIUKJIOB 3arpyskerust N.

Cepus 06pasios 3-4-5 (puc. 4a) pasmepom
250x50 MM c mOIEpeYHol TPeuuHON [JINHON
15 MM BbIZIEP;KUBAET MTPY PACTSLKEHUN 3HAUUTEb-
HO 6OJIbIIEE YMCIIO IIUKJIOB HATPYKEHUH, ueM aHa-
JlornuHbie 06pasisl cepun 2 (puc. 4a) 6e3 ycuse-
nus [12]. Tak, HanpuMep, 06paser ¢ HAKIaAKOo U3
Tpex YIJIennacTuKoBbIx xosctoB (Sika Wrap® Hex)
He pa3pymuics npu 2,0 MJIH. IIUKIOB HArPy>KeHU S
B TO BPeMsl, KaKk aHaJIOTYHbIe 00pasiibl 6e3 yeuie-
Hus pa3pymiuch mpu 20 — 40 Teics9ax 1MUKIOB.

Kak y:ke oT™MeUaIoCh BhIIIIE, yCUJIEHHE YTJIeIIa-
CTHKOM MeTAJINIECKUX IIEMEHTOB C ITOTIEPETHO
TPEIIUHOM CITOCOOCTBYET MOBBITIEHUIO PabOTOCIIO-
COGHOCTH TaKUX OCTabJEHHBIX KOHCTPYKTHBOB U,
OJTHOBPEMEHHO, TI03BOJISIET CHU3UTh BETMYUHY HOP-
MAaJIbHOTO HATIPSDKEHUS G B METAJLTIE HUKE TIpe/iesia
TekyyecTn 6 (ans cramm C 235 — 970 HanpsikeHue
o =150 MIla), yto obecneynBaer yBeIudeHne
JOJITOBEYHOCTU METAJLTUNIECKITX 9JIEMEHTOB.

Takoe npenesbHoe HaNPSIKEHNE G, MOKHO Ha-
3Bath 6e30macHbM 6,= 0,656, , KaK peJjlaraeTcs B
paborax[17, 18]. v
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