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YcrajsocTHas NPOYHOCTH MaTepHAIOB
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(Hayunsrit pykoBoauTenb — bocosery @.11.)
benopycckuii HallMOHANBHBIN TEXHUYECKUI YHUBEPCUTET,
Munck, benapychb

OpnHOll U3 caMbIX HEMpPEeACKa3yeMbIX PUYHH pa3pylIeHUs] MAIluH U
WH)XEHEPHBIX KOHCTPYKIMH SBISETCS HE CTaTUYECKOe HarpyXeHue, a
TaK Ha3blBacMas yCTaJIOCTh MaTepraa OT MOCTENEHHO HAKaITMBaIOIIe-
rocs 3 pexTa IeHCTBUS NUKINIECKUX THHAMHUYECKUX Harpy30K.

[Ipu MHOTOKpaTHON (MUJIJTMOHBI pa3) MOBTOPHON Harpy3Ke MpPOHUCXO-
JIUT SIBJIEHHE YCTAJIOCTH METaIa U €ro pa3pylleHUE IPHU HANpPSHKEHUSAX,
MEHBIINX, YeM MPEeN MPOYHOCTH U AaKe MPEeN TEKy4eCTH. HalpsKe-
HUE, IIPY KOTOPOM IIPOUCXOJUT TaKOE€ pa3pyLICHUE METAUIA HA3bIBACTCS
BUOPALIMOHHOW MPOYHOCTBIO MM YCTaJOCThI0. BuOpanuonnas mpou-
HOCTb HEOJMHAKOBA Ul Pa3IMYHBIX MAapoOK CTaJIed U 3aBUCHUT OT Xapak-
Tepa MUKJIIOB, HATPY3KH U UX KOJHYECTBA.

BubpanuonHasi MpoYHOCTh 3aBUCUT OT YHCJa IMKIOB HArpy3Kd U
UMeeT TUNepOOIMYeCKU XapaKTep, aCUMIITOTHUECKH MPUOIIKAeTcs K
ONPEIIEIICHHON BEJIMYMHE HAIPSDKCHUM, HA3bIBAEMOU IPEEIOM BBIHOC-
JIMBOCTH WJIU IIPEHEIIOM yCTaIO0CTH.
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Pucynok 1. KpuBbre BHOpaIiioHHOH ITPOYHOCTH CTAIN
1 — HU3KOJIETHPOBAHHOW; 2 — yIIIEPOANUCTON
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Ha pucynke 1 moka3aHbl KpuBble BUOPAIIMOHHOW MPOYHOCTH CTAJH.
Ha BBIHOCIMBOCTB MPOBEPSIIOT HE TOJIBKO METAITIOKOHCTPYKIUH, HO U
JKeJIe300€TOHHBIE 3JIEMEHTHI.

[Ipyu nnuTenpHOM BO3AEHCTBUM LUUKIMYECKON HArpy3kd NOCTENEHHO
pa3BUBAOTCS BHYTPUKPHUCTANINYECKIE MUKPOTPEIIMHEL. B nanbHelmem
3TH MHUKDPOTPELIUHBI NMEPEXOIIT Ha COCEOHHME KPUCTAUIBI U 00pa3yloT
yctanmoctHeie TpemwHbL. [lo A.A. I'puddurcy Tpemmusl, [MHA KOTO-
PBIX MEHBIE KPUTHYECKOH JUMHBI | He omacHbl. OmacHBl TPEIIMHEL,
JUIMHA KOTOPBIX OOJbIlle KPUTHYECKOH IUIMHBI, T.K. OHH HHTEHCHUBHO
pa3BHBaIOTCA.

TpeumHs! JOKPUTUYECKONW JUIMHBI TOXKE PacTyT, TOJIBKO OYEHb MEJ-
JIeHHO. B 4YacTHOCTH, MpH LMKIMYECKHX HArpy3Kax ociadiseTrcs KpH-
CTAJIINYECKAsl CTPYKTypa MeTalljia, ¥ TPEIUHA MTOCTENEHHO yBEININBa-
ercs. PaHo MM MO3AHO «ycTaqocTHAas TPEIIMHA» JOCTUTaeT KpUTHde-
CKOH [uMHBI. Torma cCKopocTh €€ paclpoCTpaHEHUsI Pe3KO BO3PACTAET U
HACTyNaeT yCTalIOCTHOE paspyuieHre. [IoBEpXHOCTh M31I0OMa - KPYIIHO-
3epHHCTasA, KPUCTAUTNIECKAs!.

[epBbie mpeacraBieHuss 00 YCTaNOCTHBIX 3P PEKTax MOSBUIUCH J1Ba
cToneTus Hazaj. [IpoMbllIeHHas PEBOMIONMS MTOPOANIA HOBYIO TEXHH-
Ky, ¥ OBIJIO 3aMEYEHO, YTO ABIDKYIIMECS YaCTH MAaIllH BBIXOAAT W3
CTpOS TIPH CPABHHUTENILHO MaJbIX Harpy3Kax, COBEpIICHHO 0Oe30MacHBIX
JUTSL HETIOABMKHBIX KOHCTPYKUMA. Torna Ob1o BBISIBICHO, YTO BHE3AITHO
JIOMAIOTCS BaJibl, TYpOMHHBIE JIOMATKHU, IITOKKA MAIINH, >KEJIE3HOJOPOXK-
Hble pesbehl U T.A. B cepenune XIX Beka HEMENKWN HCCIEIOBATElb-
umkeHep A. Bénep mpoBen TmiatenbHOE HCCIEA0BAaHUE 3TOW MPOOIIEMBI
U BBISICHWJ, YTO yCTaJOCTh MaTepHuala HacTylaeT B Pe3yJbTaTe MHOIO-
KpaTHBIX MOBTOPEHMUH HArpy30K BO BpeMeHH (IHKIOB). C yBelIndeHHEM
qycia LUKIOB pa3pyllaroliee HampspKeHHe CHadajga IajaeT, a IMOTOM
MoCe€ MWIJIMOHA IIUKJIOB, BBIXOAUT MOYTH Ha HEKOTOPBIM MOCTOSHHBIN
ypoBeHb (puc. 1).

B peanbHBIX KOHCTPYKLHMSAX MaTepual MOJBEpPraeTcsl He TOJIBKO 3Ha-
KOIIEpEMEHHBIM Harpy3kaM THIIA pacTsDKEHHe-cKaTHhe, a Harpyaercs
OTHOBPEMEHHO U TIEPEMEHHBIM U CTaTHYECKUM HanpspkeHueM. [1oHATHO,
YTO B KOHCTPYKIHAX, OABEPTAIOIINXCS COBMECTHOMY JEHCTBUIO CTaTH-
YeCKHX M JUHAMUYECKUX Harpy3oK, ONacHOCTh YCTaJIOCTHOTO pa3pylile-
HUSI 0COOCHHO BETHKA.
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Wzyuenne xapakrepa MOJIOMOK JeTalell MallhH MOKa3ajo, YTO Baxk-
HYIO pOJIb UrpaeT ¢opMma JAeraneld, crocoObl ux 00pabOTKH, CIIOCOOBI
coeauHeHus neraneld. Kaxnoe coennHeHHe cO3JaeT JOTONHUTEIBHYIO
KOHIIEHTpaIMI0 HanpspkeHui. Ecnu crepkeHb BBUHUMBAETCS B OTBEP-
CTHE, TO KOHLEHTpPAs HANpPSKeHUH BO3HHKAET UMEHHO Y OTBEPCTHUSI.
JIOTIOJTHUTENBHYIO KOHIIEHTPAUIO HANPSHKEHHH CO3Al0T HAAPEe3bl, OT-
BepcTHsl, BBl U T.J1. ONBITHBIE WHXKEHEPH OOBIYHO TPETyCMAaTPUBAIOT
TaKyl BO3MOXXHOCTb U TPOBOIAT TIIATENBHYIO NE(PEKTOCKOIUIO B Me-
CTaX BO3MOXXHOW KOHIIEHTPALUH HANPSDKEHUH C LENBI0 UX YCTPaHCHHUS.
Uem Oosee 1uraBHBIM OyneT COCAMHEHHWE, TEM MEHBINE KOHIICHTPAIIHS
HaNpsDKEHUH, TeM MEHEe BEPOSTHBI MOJIOMKH.

Ho ocoGenHy0 0macHOCTb MPENCTaBISIOT TpelluHbI. M3BecTHHI ciy-
Yay, KOrja MapoBble KOTJIbI, BEIICPKUBABIINE IIPH HCIBITAHUN OOJIBIIOE
CTaTUYECKOE JaBJICHUE, B3PHIBAIICH ITOCIIE HECKOJIBKMX YacOB AKCILTya-
TalMy B JUHAMHUYECKOM pexume. [Ipu paccienoBaHuy BBISICHUIOCH, YTO
CBapHBIE IIBBI KOTJIA UMETH JE(QEKThl, © HECKOJIbKHX IIHKJIOB Harpyxe-
HUS TIpU HEOOJBIINX HArpy3kax OBUIO AOCTATOYHO JJISi yCTaJOCTHOTO
paspyuIeHHS.

Pa3BUTHIO yCTaJIOCTHBIX TPEIIMH MOXKET CIIOCOOCTBOBATH HE TOJIBKO
nepuojuecKkasl BUOpanus JIBUTaTelNei, HO U CllydaiHble KoJeOaHus aT-
MOC(hEpHBIX U aKyCTUYEeCKHUX MOTOKOB. J[eJI0 B TOM, YTO ISl BOBHUKHO-
BEHMsI yCTAIOCTH BaKHAa HE MEPHUOAMYHOCTH, a OOLIEe YMCIIO LUKJIIOB,
HOATOMY PA3JIMYHBIC IO CIIEKTPY CIy4aiHbIe KOJIeOaHHs MPEICTABISIOT
HE MEHBIIYIO MOTEHIMAIBHYIO OMACHOCTh, YeM TIEPHOJAMICCKUAE BO3JICH-
CTBHAL.

OnHa U3 OCHOBHBIX NPUYMH aBapuil, 00YCIOBICHHBIX YCTAIOCTHEIMU
TpENIMHAMHM, 3aKII0YaeTCsl B TPYJHOCTH MX OOHapykenws. I[losTomy
ceifuac BBOZSTCS HOBBIE aKyCTHYECKHE CPEACTBA AHATHOCTUKHU U Ae(deK-
TOCKOIIHH.

KoneuHo, B KOHIIE KOHIIOB, BCE KOHCTPYKI[UHA CO BPEMEHEM BBIXOJIST
W3 CTPOS WIIM Pa3pylIaloTCs caMH. 3ajada MHXKECHEpa — MPOMITUTh CPOK
ciyx0bl MamuHbl. Eciin ke aBapus MOXET MOBJIEYb 3a cO00i rubens
JFOJICH, TO HAaJ0 M03a00TUTHCS €I U O «KUBYYECTH» KOHCTpYKIHU. Ha
BO3YIIHBIX WM MOPCKUX CyaX KOHCTPYKTOpP OOBIYHO TyOJIHPYeT HIIH
YCHJIMBAET TE Y3JbI, KOTOPBIE MOJBEPKEHBI pa3pylIeHUI0. TeM He Me-
Hee, B TeX KOHCTPYKIHMAX, IZle BOSMOXKHO YCTaJOCTHOE pa3pylICHHE,
ne(heKTOCKOIHS TOJDKHA OBITE 0OCOOCHHO TIIATSIILHOM.
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OcoOeHHO OMacHOW IJisi JIEMEHTOB METAIMYECKHX KOHCTPYKLMWH
ABIISIETCS padoTa, KOTJa MUKINIECKIE HAMIPSHKEHUS PACTIKEHHS-CKATHS
MPEBBIIAIOT TPEJeNl TeKyuecTH. B 3ToM ciydae paspylieHHe MOXKET
npousoiitu npu yucine nukiaos B 10-100 pa3z mensmem. Takoe pazpyiie-
HUE MeTajula HOCUT Ha3BaHUE MAJOLUKIOBOH YyCTalOCThIO WM MAalo-
LUKJIOBOM MPOYHOCTHIO.

Pazpyuienne KOHCTPYKUHM OT yCTaJIOCTH HOCUT BCErja Xpymnkuil xa-
pakrep.
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