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BU3HAYEHHA BIBPOAIATHOCTUYHUX TAPAMETPIB
HASIBHOCTI JINXAOUYOI» TPIIIIMHUA B CTPU)KHEBUX
KOHCTPYKTHUBHUX EJIEMEHTAX PI3HOI'O IOIIEPEYHOT' O
IHEPEPI3Y

Pe3tome. 3anpononosano MemooOuxy pO3DPAXYHKY 8i0pOOIAeHOCMUYHUX NAPAMempie HAA8HOCMI
«OUXalouoiy MpiyuHu 6 CMPUICHEGUX KOHCMPYKMUBHUX elleMeHmax pisHo20 NONepeyHo2o nepepizy 3
GUKOPUCMAHHAM iX CKIHYeHHOeneMeHmHUX mooenell. Ax gibpodiazHocmuynull napamemp HAL8HOCMI MPIUHU
DO32NA0AEMBCA GIOHOULEHHS aMNIIMY0 OOMIHYIOYUX SAPMOHIK Npu cynep- ma cyOeapMOHIUHOM) De30HAHCAX.
IIpeocmasneni pe3ynomamu GUKOHAHUX YUCENbHUX PO3DPAXYHKI6 3i 6CMIAHOBNIEHHA GNAUSY MICYs NPUKIAOAHHS
SMYULYBATILHOT CUNU NO OO0BXHCUHI CIPUINCHI8 NPAMOKYMHO20 MA KPY2l020 NONepeuHo20 nepepisié Ha 11020
senuyuny. Iloxkazano, o 3a 0ONOMO2010 OMPUMAHUX 3ANEHCHOCMEN MONCHA BUSHAUUMU MICYe 3HAXOONCEeHHs
mpiyuHu.

Kniouoei cnoea: cmpuoicenv, 3MYuLy8aibHa Cuid, «OuUXanoday mpiwuna, 6iopodiacHoCmuyHULl
napamemp, cynep- ma cyope3oHatc.

E. Synenko

DETERMINATION OF VIBRODIAGNOSTIC PARAMETERS OF THE
BREATHING CRACK PRESENCE IN THE BEAM STRUCTURAL
ELEMENTS OF DIFFERENT CROSS SECTIONS

Summary. This paper is concerned with the determination of the regularities in the influence of a
“breathing” crack on the vibration characteristics of beam structural elements with a different cross-sectional
shape. The forced vibrations of damaged cantilever beams of rectangular and circular cross sections at super-
and subharmonic resonances are considered. The calculations were performed by varying the point of
application of the harmonic exciting force along the length of the beams. To make the calculations, the finite
element models of the beams are used in which the “breathing” crack is represented as a mathematical cut, and
the mutual “non- closure” of the crack faces was provided by solving the contact problem. The ratios of the
amplitudes of the dominant harmonics of displacements — for the finding of which the Newmark method,
allowing the obtainment of the time dependence of the free beam end, and the FFT-analysis, resulting in the
obtainment of the amplitudes of the displacement harmonics, were used — were regarded as a vibration-
diagnostic parameter of the presence of a crack. Based on the results of the performed calculations, the
dependences of the maximum amplitudes of the displacement harmonics at super- and subharmonic resonances
on the point of application of the exciting force were determined. It is shown in the paper that the degree of
nonlinearity of the vibrating process is strongly dependent on the point of application of the exciting force. As is
staled by the author, that the shape of the cross-section does not practically influence the regularities in the
variation of the ratio of the dominant harmonic amplitudes with the point of application of the exciting force,
and the behavior of the dependence is defined by the resonance mode.

Key words: beam, driving force, breathing crack, vibrodiagnostic parameter, super- and
subresonance.

ITocTanoBKa npo6JieMH Ta aHAJI3 ICHYIOYHX JA0CTi/ZKeHb. P03B’ s13aHHs OLIbIIOCTI
3a7a4 i3 JUHAMIKM MAaIlWH YHCEITbHUMH METOJaMH, 30KpeMa i 3 BHKOPHCTAHHSIM METOIY
CKIHYEHHUX €JIEMEHTIB, € JyXXe CKJIaJHUM 1 TPYAOMICTKHM MpPOIECOM, OCKIUIBKU
MOJICTIIOBAaHHS ~ pealbHUX JeTaleil 3 MNOJaIbIIMM IPOBEACHHSIM  OOYHCIIOBATBHUX
eKCIepUMEHTIB MOoTpeOye 3HAYHUX KOMIT IoTepHHX pecypciB. [1{o0 yHUKHYTH 11bOTO, B Mipy
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MO>KITUBOCT] CHPOIIYIOTBCS PO3PAXyHKOBI MOJIENl peajbHUX KOHCTPYKINHM J0 MPOCTIIINX
(CTpHKHIB, IUTACTHH ), HAMAralOUUCh IPH IbOMY OTPUMATH JIOCTOBIpHE PIlIICHHS.

VY OinbmmocTi BUOAAKIB JETajal MallWH, 30KpeMa 1 CTPH)KHEBI KOHCTPYKTHBHI
€JIIEMEHTH, eKCIUTYaTYIOThCS B IIMPOKOMY CIIEKTpi JHHAMIYHMX HABAaHTAXEHb Y CKJIaTHUX
YMOBaX HaBKOJIMIITHBOTO CEPEOBUINA, SIKi YaCTO MPU3BOAATH 0 BUHUKHEHHS TPIIUH BTOMHU.
CBo€YacHa JIIarHOCTUKA JTIO3BOJISIE BUSIBUTH TaKi MTOIIKOKSHHS ¥ OMIHUTH iX PO3MIpH, i THM
caMMM 3a0e3MeUnTH HaJiiHy eKCIUTyaTallilo MalllyH.

Ornsan icHyrOUHMX poOIT TOKaszye, Mo mpodiieMa po3poOiieHHs e(QEeKTUBHUX Ta
BOJHOYAC HEJOPOTUX BiOpalmifHMX METOIB JiarHOCTUKH MOIIKO/PKEHb € aKTYaJIbHOIO 1
BHKJIMKA€E 1HTEpeC y JOCHiaHUKIB. [Ipy mboMy CITiJT 3a3HAa4YMTH, IO Tepini podotn [1-3] Oymu
NpPUCBSYECHI BIUIMBY JAe(eKTiB THIy 3a00iHM UM BIAKPUTOI TPIIIMHA Ha MOJAAJbHI
XapaKTEPUCTHKN KOHCTPYKTHBHOTO €JIEMEHTY, 3MiHa SKHX MPOSBISIETHCS JIAIIE TIPH
MOTIKOIKeHHSIX, 10 CKJIAaroTh moHa 20% BUCOTH HOTO monepevHoro nepepily. B ocranne
X JIECATHIITTS OCHOBHA yBara MpUAUIIETHCS PO3POOICHHIO METOIIB JIarHOCTHKH Ha OCHOBI
BUHUKHEHHsS] HEJIHIMHUX peXHUMIB KOJHMBaHb, SKI € YyTIUBINIMMH # MOTpeOyIOTh
PO3PaxXyHKOBHX MOJIEJICH 3 IIOBHOIIHHOIO «JIMXAI0Y0I0» TPIIMUHOO [4-6].

Sk cBimyaTh pe3ynbTaTH MPOBEIEHOr0 aHaji3y MyOJiKaliid y HalmpsIMKy BUBUYEHHS
3aKOHOMIPHOCTEH  BIUIMBY  «JIUXalO4oi» TPIUHA HA  XapaKTEPUCTUKH  KOJWBAHb
KOHCTPYKTUBHUX €JIEMCHTIB, HEJIOCTAaTHbO BUBYCHUMH € TIMTAHHS BIUIMBY (OpMHU iX
MTOTICPEYHOTO TIepepi3y, IO i € MeTOI0 TaHOT pOOOTH.

O6’ekTnn gocaimkeHHst Ta ix moaemoBaHHs. OO’eKTaMU JIOCHITKEHHS OyJ0
00paHO KOHCOJIBHI CTPHXKHI KPYTJIOTO Ta MPSMOKYTHOTO IOMEPEYHOTO Tepepi3y JTOBKHUHOIO
L, sxa popiBHioe 230 mm, 3 MiCIeM 3HAXO/KEHHS «IUXAI0Uuoi» TPIIUHUA HOPMAILHOTO
BiIpUBY TJIMOWMHOIO a Ha BiACTaHi X, = 0,11 Bix 3amemieHHs (puc.l). 3mymmyBajibHa
rapMoHiuHa cuna P(t) = Fysinuf mpukiaganacs Ha BificTaHi xXp BiJf 3alleMJIeHHs, e Fy 1 v —

aMILTITY/la Ta 4YacTOTa CHJIM BIANOBIAHO. MeXaHi4yHI XapaKTepUCTHKH MaTepiaity 3pa3KiB Taki:
Moxyis npyxkHocti E = 200 [Tla, ryctuna p = 7800 xo/v’, a norapuMidHMil ZeKpeMeHT
komuBaHb 0 = 0,01. Bubip takux 00’€KTiB JOCTIKEHHS MOSCHIOETHCS, MO-MEpIIe, TUM, IO
CTPWIKHI € CHPOIICHOI MOJCIUTI0 0araThoX KOHCTPYKTHBHHX €JIEMEHTIB, Y TOMY YHCII
JIONIATOK, 1 JIO3BOJISFOTH JIOCHIAMTH YKCTI 3TUHHI KoiuBaHHs. [lo-mpyre, MOJens CTPUKHS
MPSIMOKYTHOTO TIOTIEPEYHOTO TIepepidy Oyia ampoOoBaHa B pobOoTi [7], mo 3yMOBIIOE
MOJJIMBICTh ~ BH3HAUUTH JIOCTOBIPHICTH METOJOJIOTIi  MPOBEJCHHS OOYHCIIOBATBHUX
EKCIIEPUMEHTIB 1 POBECTH CITIBCTABJICHHS OTPHMAHHX Ta BIJIOMHUX Pe3yJIbTaTiB PO3PaxyHKIB.

Bsin(vt)

Pucynok 1. 3aranbHuii BUTIISA L KOHCOMBHUX CTPIKHIB MPSMOKYTHOTO (2) Ta KPYIJIOro MonepevyHoro nepepizis
(0) 3 HAaHECEHOKO CKIHUEHHOCIEMEHTHOIO CiTKOKO
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Figure 1. Overall view of cantilever beams of rectangular (a) and circular (b) cross sections with a finite element
mesh

bynemo mo3HauaTH XapakTepUCTUKUA BUOpPAHUX CTPUIKHIB HIDKHIMH 1HJAEKCAMH
i =1, 2, ne 1 BiANOBiTa€ CTPUIKHIO MPSIMOKYTHOTO, & 2 — KPYTJIOTO IMTONIEPEYHOT0 Iepepizy.

JIist foCSATHEHHSI METH POOOTH TeOMETPUYHI MapaMeTpH JOCITIKYBaHUX CTPUKHIB
oOupaucs TaKUM YAHOM, 00 BUKOHYBAJIACh PIBHICTH

Jor = for 6]
Ie f, —4JacToTa OCHOBHOI 3THHHOI (pOpMHM KOJIMBaHb, SKa BU3HAYAE€ThCs popmyioro [8]
2
fi= o (2] @
Tyt I —MOMeHT iHepIlii 3ruHy; F — IJI0IIa MOMePedyHOro mepepisy.
PiBHicTh (1) BUKOHYETBCS MIPHU YMOBI, IO [Fllzl{“_zz Jlns uporo Oynu BuOpaHi Takxi

PO3MIpH MonepeuHux nepepiziB: bxh=4x20mm; r=11,511 .

CKiHYeHHOEJIEMEHTHI MOJIEIi CTPUKHIB 3 «IUXAI0UOI0» TPIIIUHOK CTBOPIOBAIHCS 3
BHKOPHUCTAHHIM JTiHIKHHOTO 8-By3soBoro enementa Solid45 Tta ioro mommdikartiii (puc.2).
OO6nacTh HABKOJIO TPIMIUHU XapaKTEPHU3YEThCS 3TYIIEHHSM CKIHUYEHHOEJIEMEHTHOI CITKU.
TpimmHa MOIeTIOBaNIach SIK MAaTUMATUYHUHN PO3Pi3, a B3aEMHE HEIPOHUKHEHHS OeperiB MpH ii
BIJIKpUTTI-3aKpUTTI  3a0€3MeUyeThCsl  PO3B’SI3aHHSAM  KOHTAKTHOI  3afadi, JUisi  90TO
BHKOPHUCTOBYBAJIMCH KOHTaKTHI efemenTn Contal74 (puc.3).

8
7
5, 78 5678

5 6

f; 7

— =, 34
Z J
6)

a)

PucyHoxk 2. Jliniiinuii 8-mu By3noBuit ckiHueHHUH enleMeHT (a) Ta oro Monudikauii(o)

Figure 2. Linear 8-nodes finite element (a) and its modifications (b)

KoHTakTHI el1eMeHTH

14

Konrakryroui nmosepxsi

Pucynok 3. KoHtaktHi eneMeHTH
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Figure 3. Contact elements

AJropuT™m po3B’si3aHHA 3a/1avi. BUMyIIeH] KOJIMBaHHS CTPHIKHS 3 TPIIIMHOO ITiJT
niero cuu P(t) onmucyroThesl HEMHIMHUM AudepeHniiHIM piBHSIHHIM

[M iy + [Di} + [K Ju} = {P()}, (3)

ne [M] i [D] — inepuiitna Ta muccumaruBHa MaTpuIi cuctemu BimmoBimHO; [K | — MaTpuis
’KOPCTKOCTI, IO 3MIHIOETHCS B Yaci 3aJIe)KHO BiJl KOHTAKTHOI B3a€MOJIii OeperiB TPIIIMHA Ta
BU3HAYA€ HEIHIMHICTH CUCTEMH, IO PO3IINAETHCS; {u}, {u}, {u} — BEKTOP-CTOBITYMK
MEepeMileHHs], IIBHIKOCTI W TMPHCKOPEHHS BiJIOBITHO; {P(t)} —  BEKTOP-CTOBITYMK

30BHIITHFOTO TAPMOHIYHOTO HaBAaHTAKCHHS.
Po3B’s3anns piBHSHHS (3) 3aifiCHIOBATIOCS 32 TOTIOMOTOI0 MeTo Ty Hetomapka

(i =ity + 10— N, + i

Wl =1}, ), A+ (%—ﬂj{u}t + Bliil,. ., A2, (3)

ne f i y — mapameTpu iHTerpyBaHHs Hpiomapka, sSiKi BH3HAYarOTh TOYHICTBH 1 CTIHKICTP
IHTETpyBaHHS.

CyTb METOy HOJISITa€ B TOMY, 10 3arajibHUil yac 7' BUMYIIECHUX KOJUBAaHb CTPUIKHS
BiJl MOYATKy X 30yIDKEHHs JI0 BUXOJIY Ha YCTaBJICHHU PEXHM, IPH MOYATKOBHX YMOBaX
{u}o =0, {L’t}o =0, {z’j}o =0, po36uBaeTbess HA N KpOKiB 3 KpokoM 1o yacy Ar =7/ N . Ilpu
bOMY, 3a pe3yJbTaTaMH IPOBEICHUX PO3PAXYHKIB Oyl0 BCTAHOBIEHO, IO BeIMYMHA Af
BIUTUBAE Ha IX TOYHICTh, a 3aJOBUIbHA TOYHICTH JOCATAETHCSI MPU KITBKOCTI 3HAWIECHUX
PO3B’SI3KIB # JJIs1 OIHOTO Hepiony kKonuBaHb noHan 180. Jlami, 3 ypaxyBaHHSM Ha KOKHOMY
KPpOIIi pillleHHs! TSI TOTIePETHHOTO 3HAYCHHS Yacy, 3HAXOIMIINCS HAOJIMKEHI 3HAYCHHS u IS
KOXKHOTO MOMeHTY Jacy 0,Ar,2At,...,T, Mo O03BOJISLIO OTPUMATH 3aJICKHICTh TTEPEMIIEHHS
Bij yacy u(t).

CyTTeBOIO 0COOIMBICTIO HENIHIKHOT CUCTEMH CTPHIKHS 3 «IUXAI0UO0I0» TPIIIUHOIO €

MOJKJIUBICTh BUHUKHEHHS HENIHIMHUX PE30HAHCIB Ta HASBHICTH y IEpPEeMIillleHHI TpH
rapMOHIUYHOMY 30y/PKEHHI BUIUX rapMoOHIK. /I BU3HAUCHHS aMILNITY/ NepeMillenb A, , ae
k — HOMep TapMOHIKH, BUKOPHCTOBYBAJIACh IPOIEAypa IMBUAKOTO TepeTBOpeHHs Dyp’e
(FFT) oTpuMaHUX 3aJI€)KHOCTEH IMepeMillleHHsT BUTEHOTO KIHIISI KOHCOJIGHOTO CTPHXHS u(f).
[IpoBenenns FFT anamizy MOXJIHMBE NMpH BHKOHAHHI YMOBH, IO MacHB ONPAIlbOBYBaHHX
JaHuxX KpaTtHuid 2", me n — Uijde YHCIO UIs TPhOX 1 Oinbime mepioxiB (yHKIT, oo
JOCTIKYEThest. B po0OTI 1 Jtocsraiocs MUITXOM IHTEPIOJIAIIT TPhOX MEPioJIiB 3aJIeKHOCTI
u(t), MO BIAMOBIMAIOTH BCTAHOBICHOMY PEXHAMY BHMYIICHHX KOJIWBAaHb CTPHIKHS, Ta iX
npeJicTaBiaeHH] y BUTIIAI 8192 Todok.

PesyabTraTn gociaimkeHb. Y BIINOBIIHOCTI 3 MeTOIO poOOTH Oylio MPOBENEHO
KOMIIJICKC YHCEIBbHUX PO3paxyHKIiB 3 BH3HAYCHHS BILTUBY (DOPMH ITONEPEYHOro Mepepizy
CTPMKHS Ha BiOpOAIarHOCTHYHI MapaMeTpu HAsSBHOCTI «JIUXalo4oi» TpiluHU. B sKocti
BiOpOJIIarHOCTUYHOTO TMapaMeTpy HasABHOCTI TPIIMUHHU, SK 1 B poOoTi [7], Oymo oOGpaHO
BIJIHOIICHHS aMIUTITYJ JOMIHYIOYHX TapMOHIK, a caMme Japyroi (pe3oHyrouoi) i mepmoi
(4y,, =4,/ A) npu cyneprapmoniuromy (v =0,5f,) Ta mepmoi (pe3omyiodoi) i apyroi

rapMoHiK (4 ;, =A4/4,) mpm cybrapmoniunomy (v =2f;) pe3oHancax. Po3spaxyHkn
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IIPOBOJIMIINCH TIPH BapilOBaHHI TOUKH HMPUKIAJAHHSA X, 110 JOBXKUHI CTPHIKHIB FapMOHIYHOL
3MYIIYBAIbHOI CHJIH.

Jlnst 3a0e3neyeHHs] CIHIBCTABICHHS Pe3yJbTaTiB JIOCHIIKEHb Mependadanocs, IIo
IJIOMNII TOTIEPEYHHUX Tepepi3iB, 3yMOBJICHUX TPIIIMHOIO, CITIBIAIal0Th. Lle MOXIHMBO mpwn
a, =4mm,a a, =5,84mm.

Ha ocHOBI JJaHUX BHKOHAHWX YHCEIHHUX PO3PAaXyYHKIB OYyJIM BH3HAYCHI 3aJI€KHOCTI
amrutityst A, Ta A, TOMiHYIOUMX TApMOHIK Bijl MiCIsl IPHKITAIaHHS 3MYIIyBATHHOI CHIH

Xp , SIKI HaBeJIeHi Ha puc. 4. AHaJIi3 IpeICTaBICHUX JaHUX CBIUUTH IIPO HACTYIIHE.
[To-mreprre, cTymiHb HEMHIHHOCTI KOJMBHOTO TPOIECY CYTTEBO 3aJICKUTH Bijl TOUKH
MPUKJIaJaHHs 3MYIIyBaJIbHOT CHIIH.
[To-npyre, popma monepeyHoro nepepizy MpakTUIHO HE BIUTMBAE HA 3aKOHOMipHOCTI
3MiHM BiJIHOIIEHHS aMIUIITYJ] JOMIHYIOUMX TapMOHIK HEepeMillleHb BiJl TOUKHM HPUKIIAJaHHI

3MYIIYBAIbHOI CHJIH.

[To-Tpete, xapakTep 3ale)KHOCTI BIJIHOIIEHHS aMIUITYJl JOMiHYIOUHMX TapMOHIK
nepeMillleHb BiJl TOYKM NPHUKIAJaHHS 3MYUIYBAJIbHOI CHJIM CYTTEBO 3AJIEXKHUTH BiJ BHIY
pe3oHaHCy. SIKImo mpu cymeprapMOHIYHOMY pe3oHaHcl Hpu xp, = 0.1L crocrepiraerbes

JOKaNbHUM MiHIMyM A4,,, a Ipu xp ~ 0.2L — HOro JOKaJbHUH MAaKCHMyM, TO y BHIAIKY

CyOrapMOHIYHOTO pPE30HAHCYy Mae MicIle 3BOpOTHE siBHINe. llojanbime 3MIMEHHS TOYKH
NPUKIAaHHs 3MYIIYBaJbHOI CHJIM BiJi BUIBHOTO KIiHIIA CTPWXKHS 3YMOBIIOE IIpH

CyIEeprapMOHIYHOMY pE30HAHCI MOHOTOHHE CHAJaHHi BeIUMYMHH A,,,, a mpu

CyOrapMOHIYHOMY pE€30HAHC1, HaBIaKy, B IJIOMY Ma€ Micle 3pocTaHHs 4,,,. OJHaK iCHYIOTh

TOYKHM HPUKJIAJaHHS CHJIM, KOJHM HEJTiHIHHICT KOJMBAIBHOTO IIPOIECY HE MPOSBISIETHCS, a
CTPUKEHb MOBOJUTH cebe K cyninpHui. Take siBUIe AeTanbHO omucaHo B poOorti [9] mis
CTPIDKHS TIPSIMOKYTHOTO IONepedHoro mepepidy. Haouno Takmit BUmamok 300pakeHUi Ha
puc. 40, KoM NpH NPHUKIAJAHHI CWIM B Toulll x,/L =0,4 pe3oHyloua rapmMoHika A4, He

IPOSBIIAETHCS, a BITHOLIEHHS 4;,, =0.
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Pucynok 4. 3anexHicTh MAKCUMaJIbHUX aMILTITY]] FAPMOHIK MepeMillieHs npu cynep- (a) i
cybrapmoHiuHOMY (0) pe3oHaHcaX Bif MicLs MPUKIaJaHHSA 3MYIIyBaIbHOI CHIIH AJISI CTPYIKHIB MPIMOKYTHOTO
(cyninbHi JiHIT) Ta Kpyrioro (IITPUXOBI JiHIT) MONEpeyHNX Mepepi3iB

Figure 4. Dependence of the maximum amplitudes of harmonics of displacements at super- (a) and
subharmonic (b) resonances from the driving force application point for beams with rectangular (solid lines) and
circular (dashed lines) cross sections

BucnHoBku. B pe3yipraTi UnceapbHOT0 JOCHIPKEHHS 3 BUKOPUCTAHHSIM PO3pO0IeHUX
CKIHUCHHOCJIEMCHTHHX MOJICJICH CTPHIKHIB Pi3HOTO MOMEPEYHOTO Mepepidy 3 «IUXAFOUMMI»
TpiliMHAMK OyJM OTpUMaHi 3aKOHOMIPHOCTI BIUIMBY MicCIisl MPHUKJIATAHHS 3MYIIyBaJbHOL
TapMOHIYHOI CHJIM T10 JIOBKHHI CTPYIKHS Ha BITHOIICHHS aMILIITYJ JOMIHYIOUHX TapMOHIK
NEePEMIIIIeHHS TIPH CyIep- Ta CyOrapMOHIYHOMY PE30HAHCI.

BcranoBiieHo, IO 3aKOHOMIPHOCTI 3MIiHU BITHOINICHHS AaMILTITYJX JOMIHYIOUHX
TapMOHIK TEPEMIIIICHHS BiJl TOYKM MPUKIAJAaHHS 3MYIIYBaJIbHOI TapMOHIYHOI CHJIM HE
3ayexarh B (OPMH TIONMEPEYHOTO TIepepi3y CTPYIKHS 1 BH3HAYAIOTHCS JIMINE THIIOM
pE30HaHCy.

TakuM dYWHOM, 3alpONOHOBaHA METOJMKA BH3HAYEHHS BiOPOIarHOCTUYHOTO
napaMeTpy HasBHOCTI «JIHXAardoi» TPIIMUHUA MOXe OyTH BHKOpPHCTaHA JUISI CTPUKHEBUX
KOHCTPYKTHBHHX €JIEMEHTIB Pi3HOI OPMH ITOMIEPEIHOTO ITepepizy.

Conclusions. The mechanisms of the influence of the harmonic driving force
application point along the beam length on the correlations between the amplitudes of
dominant harmonics of displacement at super- and subharmonic resonance were obtained as a
result of numerical investigation with the use of the developed finite element models of beams
of different cross sections with “breathing cracks”.

It is found that the mechanisms of variation in the correlation between the amplitudes
of dominant harmonics of displacement from the harmonic driving force application point do
not depend on the shape of beam cross section and are defined only by the resonance type.

Thus, the proposed procedure for determination of the vibrodiagnostic parameter of
the presence of a breathing crack can be used for beam structural elements with different
shapes of cross section.
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