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FRACTURE CRITERIONS FOR SAMPLES MADE FROM POLYMERIC COMPOSITE MATERIAL
DURING RESONANCE FATIGUE TESTS

Sazhenkov N.A., Samodurov D.A. (Perm National Research Polytechnic University, Perm, Russian Federation

Has been analyzed the fatigue damage of samples made from polymer composite material with different rein-
forcing. An analysis of fatigue damage samples is based on the process of damage accumulation in multiply laminate.
Has been observed the longitudinal cracking during to fatigue tests of unidirectional samples as well as longitudinal
delamination during to fatigue tests of multidirectional samples. The transverse failure is observed to be caused by the
failure of longitudinal fibers during to fatigue tests of cross-reinforced samples.

BBuay 6omb11oro pasHoodpasusi CTpyKTyp
MOJIUMEPHBIX KOMITO3UIIMOHHBIX MaTEpUAJIOB
(TTKM), oTCyTCTBHSI OTEYECTBEHHBIX T'OCTOB Ha
YCTaJIOCTHBIE HCIIBITAHUS U KPUTEPUEB pas3py-
menuss [IKM npu ycTalOCTHBIX MCIBITaHUSX
OJTHOW M3 TJIaBHBIX 3ajlay MpU MPOBEIACHUU YC-
TAJIOCTHBIX HCHBITAHUNA ITHX MaTepHajoB CTa-
HOBHTCSL pa3paboTKa KpUTEPUEB HX paspylle-
Hus. B ngaHHO# paGote mpoBenéH aHamu3 oco-
OEHHOCTEH YCTaJOCTHOIO pa3pyleHHs 00pas-
1oB u3 [IKM paznuyHoi yKiIagky U mpeagoxe-
HbI HEKOTOpPbIE KPUTEPUHU YCTAJIOCTHOTO pas3py-
IICHUs OJHOHANPABJICHHBIX, pPa3HOHANpaBJICH-
HBIX U TEpPeKpECTHO-apMUPOBAHHBIX MaTepHa-
JIOB.

[Iporiecc HakoIJIEHUs TMOBPEXKICHUH B
MHOTOCTIOHHBIX KOMIIO3UTAX MOXET OBITh Mpe.-
craBneH Tpems cramusmu [1] (puc. 1): 1 — mo-
Teps aATre3UOHHBIX CBSI3€H, MUKPOPACTPECKUBa-
HUE Ha rPaHUIaX MaTPULbI U BOJIOKHA, U 0Opa-
30BaHMs TPELIMH B IMONEPYECHHBIX CIOSAX, 2 —
HAKOIJICHHE TPEIIMH Ha TPaHUIaX COCEJHUX
CIIOEB U pacclloeHue, 3 — pa3pylieHHe BOJIOKOH
B CJOSX C MPOJOJbHBIM apMUpOBaHHEM U 00-
pasiia B LIEJIOM.

Crnenyer OTMETUTH, YTO BCE dTalbl B JAaH-
HOM TIpollecCe HAKOIUICHHsI MOBPEKICHUH Xa-
paKTepHbl U I OJTHOHANPABICHHBIX KOMIIO3HU-
TOB, 3a UCKJIIOUYCHHEM OOpa30BaHUs TPELIUH B
MPOJOJIBHBIX CIOSIX.

Cornacro [2] kBagpar 4YacTOTBHl COOCT-
BEHHBIX KoJiebaHui oOpa3na Moj HarpysKoi
OPSMOIPONIOPLMOHATIEH MOJIYII  YIPYTOCTH
MaTepuana;

f2~E. (1)
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[losromMy mnaneHue MOMyNs YHOPYroCTH
MaTepuasa BCJIECICTBUE HAKOIIJICHHS MOBPEXe-
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HAKUILCHS papyIleibe
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Puc. 1. 3asucumocms HakonieHus nospelcoeHull
U MOOYJIAL YNPY20Cmu OM YUKI08 HASPYHCEHUS

HUI MOXXeT OBITh ONPEIENICHO MO CHUKCHHIO
PE30HAHCHOM YacCTOThI HArPY>KEHUSI.

B xoze ycTanocTHBIX UCHBITAHUN Ha Ma-
IIMHE PE30HAHCHOIO THUIA MPOU3BOAMIICS KOH-
TPOJb COOCTBEHHOH 4YacTOThl KojeOaHWi 00-
pasua noj Harpy3ko, JUHaMHUYECKOM U cTaTu-
YEeCKOM COCTaBIIAIOLIEH OCEBOr0 YCHIIUS B IUK-
Je HarpyKeHus. VcrplTaHus TPOBOAMINCH MTPH
0a30BOM YHCJIE LUKIOB N=10° pU KOMHATHOM
TeMIreparype u KOd(pQHUIUEHTE acUMMETPHH
R=0,1.

[lpn wucnpiTaHuu 00pa3noOB W3 OJHOHA-
NPABJICHHOTO TOJUMEPHOTO KOMITO3HIIMOHHOTO
Marepuana B KaueCTBE KPHUTEPHUs pa3pyIICHUS



ObUIO TNPUHATO MaJCHUE COOCTBEHHOH pe30-
HAHCHOM YacTOThI HArPYXXEHUs JI0 OIpPEICIICH-
HOTO 3HAYEHHUsI, IPU KOTOPOM MPOUCXOAUT TIPO-
JOJIBHOE pacTpeckuBaHue oOpasua (puc. 2).

Flanenennie YacToTh. o
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Puc. 2. Paspywennulii 06pasey u3 00HOHANPAasieHHO20
KOMIO3UMA U USMEHEHUE e20 YaCHOombl COOCINEEHHbIX
Koebanutl 8 npoyecce yCmaioCmublX UCHbIMAHUU

[lpy wchbITaHMM — pa3HOHANPABICHHBIX
KOMITO3MIIMOHHBIX 00pa3IoB, B KayeCTBE KpH-
Tepusi paspylieHus ObLIO TPUHATO MaJCHHE
COOCTBEHHOH PE30HAHCHOW YaCTOTHI HArpyxe-
HUSI 10 OTIPEJENIEHHOTO 3HAYCHUS, IPU KOTOPOM
MPOUCXOUT paccioenue oopasua (puc. 3).
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Puc. 3. Paspywennviii obpasey u3
PAHOHANPABNICHHO20 KOMNO3UMA U USMEHEHUE €20
yacmomsl cOOCMEEHHBIX KONeOAHUIl 8 npoyecce
VCMANOCHHbIX UCHLIMAHUTL
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IIpn wucnblTaHUM TEPEKPECTHO-aPMUPO-
BAHHBIX MHOT'OCJIOMHBIX KOMIIO3UTOB B KauecT-
B€ KpUTEpUS pa3pylIeHus: ObLIO MPUHATO Maje-
HUE COOCTBEHHOM pE30HAHCHOW YacTOTHI Ha-
IPY’KEHUSL J0 OIPENEICHHOIO 3HAauyeHus, IIPU
KOTOPOM TIPOMCXOIMJI pa3pbiB 00pasua, BbI-
3BAaHHBIM pa3pyLICHUEM BOJIOKOH IIPOJOJIBHBIX
cioéB (puc. 4).

HameHem e SacToTh. "o
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Puc. 4. Paspywennulii 00paszey u3 nepekpecmuo-
APMUPOBAHHO20 KOMNO3UMA U USMEHEHUE e20 YaCTNOMbl
€cOOCMBEHHbIX KONeOaHull 6 npoyecce yCmanioCmHbIX
UCnLIMaHuil

PazpaboTaHHble KpPUTEPHH pa3pylLICHUs
00pa3loB U3 MOJUMEPHBIX KOMIIO3UIIMOHHBIX
MaTEpHUaroB C OJHOHAIIPABJICHHOHM, pa3HOHa-
MIPaBICHHON U IEPEKPECTHO-apMUPOBAHHOMN
CTPYKTYPOM CIIOEB IO3BOJISAIOT IIPOBOJIUTH pe-
30HAHCHBIE YCTaJIOCTHBIC UCIIBITAHUS U OIpee-
JIATh NPEJEN BBIHOCIMBOCTH MATEPUAIIOB.
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