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ON CALCULATION OF THE PREFRACTURE ZONE AT THE CORNER
POINT OF THE WEDGE-SHAPED CUT THAT OUTGOES ON THE
ROUGH INTERFACE OF MEDIA

The plane symmetric problem of the prefracture zone calculation at the corner point of the
wedge-shaped cut that outgoes on the rough interface of isotropic elastic media is considered.
The prefracture zone is modeled by lines of rupture of tangential displacement located on the
interface. The solution of the corresponding problem of the theory of elasticity is constructed
by the Wiener-Hopf method.

YIAK 629.463.004.4:656.211.7
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Jiist 3a0e311e4eHHS CBOEYACHUX lIepeBE3€Hb PyXOMHM CKIIal, HapiBHi 3 IHITUMHU
TEXHIYHUMH 3ac00aMH, IOBHHEH IPALOBATH 0E3BIIMOBHO Ta F'apaHTyBATH OE3IEKY
pyXy 0coOJIMBO Ipu rajgbMyBaHHi. ToMy rajbMa € OJHI€I0 3 OCHOBHHX CKJIAJIOBUX
YaCTHH CY4YacHOTO PYXOMOIO CKIaly, BiJl PIBHSA JOCKOHAIOCTI KOHCTPYKLII,
e(PeKTUBHOCTI, HAJIHOCTI i O€3BIAMOBHOI pOOOTH SKHX B 3HAYHIN Mipi 3aJIEXKHUTH
Oe3neka pyxy IOI3IiB, a TAKOK IPOITYCKHA Ta TIEpEeBi3HA CIIPOMOKHICTD 3ai3HUIIb.
TexHIKO-eKOHOMIUHI TIOKa3HUKH BHUKOPUCTAaHHS BaHTaXHUX BaroHiB AT
«YKp3aJdi3HULS» CBIIYaTh MPO Te€, WO 3a YBEPTh CTOJITTS T'ajJbMOBI CHUCTEMH
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BaHTAXHUX IMO3IIB CTaJM HAWOUTHII Bpas3iHBi B CydaCHUX yMOBaX eKCIUTyaTamii i
y OUTBIIOCTI BArOHHOTO TTAPKY 3HAXOJUTHCS y HE3aI0BITLHOMY CTaHi. Y 3B’S3KYy 3
miM B AT «VYKp3ami3HHUISI» 1 y TPOBIIHUX YCTaHOBAaX, SKi BIAHOCATHCA J0
3QII3HUYHOTO ~ TPAHCTOPTY, BHUKOHYIOTHCS  pPOOOTH  IOJO  IiJBUIIICHHS
JTOBrOBIYHOCTI Ta HAIITHOCTI TaJIbM BaHTaXXHUX TMOT3/IIB.

BcraHoBieHO, 110 KOHCTPYKITiS TaTbMOBOT BaxkinsHOI repenadi (I'BIT) Baronis
He 3a0e31edye piBHOMIpPHOTO PO3IMOALTY CHJI HATMCHEHHS KOJIOJIOK Ha Koneca [1].
Ile BuHMKae dyepe3 Te, MIO TiJ Yac pyxy moizga Oe3 TralbMyBaHHS KOJIOJKH
MIPUTHCHYTI BEPXHIMHM OKpaiikaMu 10 MOBEPXOHb KOUEHHS KOJIC 1 3/iHCHIOIOTH
IIKIJUTMBE TEPTS 3 YTBOPEHHSIM HEHOPMAaTHBHOTO 3HOCY pOoOOYOTO Tijla ralbMOBHX
konosmok. Ha puc. 1, a HaBe/leHO MOIIKO/KEHHS 3aMKa |, 1 CTEPTICTh po3MipkH 2
TpiaHTeNs B KOHTAKTI 3 METIICI0 3 MPUCTPOIO PIBHOMIPHOTO 3HOCY KOJIO/OK, 1[0 CTa€
[IPUYMHOI0 CXHUJISIHHS rajibMoBoi kosoaku 1 (puc. 1, 0) i yrBOpeHHs creprocTi il
BEPXIBKH 5 B KOJIECO NPH IOIYIICHUX rajibMax [2].

Puc. 1. XapakrepHuil BUIJISII B YMOBaX €KCILIyaTallil: a) — MOIIKOPKEHOIO
THUIIOBOT'O IPUCTPOIO PIBHOMIPHOI'O 3HOCY KOJIOJIOK; 0) — CXHIIEHOT Ta NPUTUCHYTOT
BEpPXIBKH I'aJIbMOBOT KOJIOJIKH [I0 IIOBEPXHI KOUEHHsI KoJieca; 1 — 3pyilHOBaHui
3aMOK; 2 — CTEPTICTh PO3IIPKH TpiaHrels; 3 — meTis; 4 — rabMoBa KOJIOIKa,

5 — CTepTiCTh BEPXiBKH KOJIOJKH; 6 — KOJIECO

Jnst BupilieHHs 1npo0jeMu HEHOPMATHBHOIO 3HOCY KOJIOJOK Y IalbMOBIH
CHUCTEMI TPHOXEJIEMEHTHHX BI3KIB BaHTQ)XHHUX BaroHiB — IIOCTaBlieHa 3ajaya
JOCSITTH JKBijAil HIKIUIMBO JIFOYOrO0 MOMEHTY CHJI, SIKHi BHHHKA€ BHACIIZOK
HeBpiBHOBaXkeHOCTI ejeMeHTiB I'BII. ToMy HaBOJMMO cXeMy HPOCTOPOBOI MOei
I'BII Bi3ka BaHTa)KHOTO BaroHa (puc. 2, a), IKy yMOBHO IOIUINMO Ha JBi YaCTHHU
Ta BiflHECEMO IX 10 mepuioi i Apyroi KoiicHoi mapu. Jlami moOyayemo cxemy
pO3MOiIy 3OBHIIIHIX 1 YaCTKOBO BHYTPIIIHIX CHJI, SKi JiFOTh HA BIAMOBIIHI
enementu ['BII Bi3ka npu ranbmysanHi (puc. 2, 0).

Onna 3 uactud (mpaBa) Mae mijBilieHud tpianrenp Nel, 3 Begydum
BEPTUKAILHUM BaxkesieM 1 Ta iHi aesiki getasni ['BII. 30BHIilIHE raibMOBe 3yCHILIS
To(f) HeCKIHYEHHOI NOTY)KHOCT1 BiJl ITHEBMOCHUCTEMH rajbMa IEPEIacThCsl uepes
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BeAy4nil BepTHKaNbHUN Bakinb | Ha Tpianrens Nel, sIKMif CBOIMH TaabMOBHMH
OamMakaMu 3 KOJIOIKaMK HATUCKAE Ha KOJIeca MEePIIoi KOJTICHOT Mapy Ta raJibMye Ti.
TakuMm urHOM, TIepIInil BeAyUnili BepTUKANBHUHN BaXKiIh (MTPU MOKU HE BU3HAUCHUX
yMOBaXx) BpiBHOBaXY€ETHCS: JBOMA PEAKITisIMH BiJl JTii CHIT HaTUCKaHHS Ha Koneca T,
JIiero BHYTPIMIHBOT cuiu 071, SIKy BHACKIIOK HAasSBHOCTI 3alfBOT CTYTIEHiI BIJTBHOCTI
I'BII Bi3ka 3HaHTH 3BUUAfHUM METOIOM CvJI [3] 0/ipa3y HE BJAETHCS, a TAKOXK JIBOMA
cumamMu N;, MO MifOTh Ha MAasTHUKOBI minBicku Tpianrens Nel 3 ramsmoBmMu
GanMakamH i KOJIO/IKaMH.

Jpyra komicHa mapa mMae Tpianrenb No2, BepTHKaIbHUH BeJICHUH BaXisb 2, Ha
SKMH depe3 3aTSHKKY 000X BaKeNiB NMepeacThes MOKM HEeBH3HAUEHA YacTKa CHUIH
HaTHCHEeHHS Ty(), KA € TaKOIO X 3a BEIIMYMHOIO, aje MPOTUIICKHOIO 32 HAITPSIMKOM
0 BHYTPIIIHBOI cwuid 07,. Y CBOIO Hepry Il CHJla BPiBHOBAaXYETHCS JBOMaA
peakuisimu 7, BiJl HAaTUCKaHHS KOJIOJOK Ha Kojeca HpU rajbMyBaHHI Apyroi
KoJlicHOi mapu, nBoMa cwiamu N miaBimyBaHHs Tpianrens Ne2 3 Gammakamu i
raJbMOBHMH KOJOAKAMH Ta CHJIOI, L0 BMHHMKAE B KPIIUICHHI BEPTHKAIbHOIO
BaXEIsL 32 «MEPTBY TOYKY» HAJpEcOpHOi Oanku, sKa MifpecopeHa NPy HUMHU
KOMIUIEKTAaMU Bi3Ka, 10 ABISIFOTH COOOIO €IEMEHTH LICHTPAJIbHOI'O IiABIIIYBaHHS
BaroHa.

a)

Puc. 2. 3aranbHuii BUIIISLA: @) — IPOCTOPOBOI MOJIENl IaIbMOBOI BaX1JIbHOT
repeniayi Bi3ka BAHTa)KHOTO BaroHa; 0) — cxema repejiayi raJbMOBOI0 3yCHILIS
To(f) 6e3 ypaxyBaHHS IpaBiTallifHAX cWIL: 1 1 2 — BepTHKAIIbHI BaXKei;

3 — TpiaHrelb; 4 — rabMOBa KOJIOJIKA; 5 — raJJbMOBHH OamMak; 6 — MassTHUKOBA
miaBicKa; 7 — 3aTsDKKA BEPTUKAIBHUX BaxeliB; 8 — posmipka; Ny (X;, Z1) 1 N2 (X,
Z>) — CUJIM B MasTHUKOBHUX ITiZIBICKax TpiaHreniB (30BHiHI); 771 72 — 30BHILIHI
rajbMoBi peakuii; 67,=07; — po3mipHi BHYTPILIHI «BIpTyaJbH1» CHIH

Tomy npu ckilaganHi riOpuaHOI po3paxyHKoBoi Mogeni pobotu I'BII no yBaru
OpUAMAEThCS TPUITYIIEHHsS, IO TpiaHredb Ne2 Mae aOCONIOTHO KOPCTKHUI
CTPWKEHB, SIKUH M1IBIMCHUH 110 KpasiX 3a JABi MIapHIPHO-PYXOMi onopu 10 OOKOBUX
paM Bi3Ka TaK, [0 HOTO KiHIEBl YaCTUHH B3aEMOMIFOTh 3 MAasTHUKOBUMH ITiJIBICKAMHU
Ha KIHIX SKUX HaBileHi OallMaky 3 rajbMOBHMHU KOJIOJKaMH, SIK y BHIIQAKY
niaBitryBanHs tpianresst Nel (cwiu N> oaiGHi cusiam N;). OHAK, y CBOEMY LEHTP1
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el CTPMKEHB 3 PO3IIPKOIO TPiaHTENs i CTPYHOIO, IO CTBOPIOIOTH TpiaHTenb No2,
MPUETHAHO BEPTHKAILHUM BEJICHUM BaXKeJNeM 2 JI0 «MEpPTBOI TOUKHM», SK JIO
CBO€piHOI MIapHipHOi omopu (peakiiist N3 [lie B cepelnHi HaIPECOpPHOi OAIKM).
OcCKibKY HaJipecopHa 0ajka Ma€ BiTIOBiJIHI CTYTIEHI CBOOON 3MIllleHb, TO BOHA
B3arayi TmpuiiMae y9acTh y JIiHIHHUX KOJMBAaHHSAX (BEpTHKalbHA JWHAMIKA) Ta y
KYTOBUX OIYHMX XWTAHHSX BaroHa. L{i KOJMBaHHS Ha MEPIIOMY €Tami JTOCIiHKSHD
BpaxoBYyBaTHCS HE OY/IyTh.

o6 3’sicyBatu ceHc poboTu TpianrenbHuX ['BIT 0minbHO OOMEKUTHCH
aHaJIi30M il cuitoBHX (hakTopiB, Oe3 ypaxyBaHHs Bark (MacH) BCiX i €JIEMEHTIB Ta
NPUITYCTUTH, MO cuiu N3 = N, 4ki piBHOMIpHO pO3MOAiIeHI Mo Oanmi
Tpianremns Ne2.

BuchnoBkn. Ha migcraBi mpoBeneHMX JOCIIKEHb MOXKHA 3pOOWTH Taki
BHCHOBKHU:

1. loBeeHO, MmO IUIOCKI PO3PAaXYHKOBiI 3arajbHOBIIOMiI CXEMH TIajJbMOBOI
BaXIJIbHOI Iepenadi  TPbOXEIEMEHTHMX Bi3KiB BAHTa)KHMX BaroHiB  HE
BPAaxOBYIOTbCS 0OCOOIMBOCTI Ta Xapakrep poboru tpianrenst Nel i Ne2 npm
FaﬂbMyBaHHi BaHTa>XHOI'O BaroHa.

2. BuzHaueHo ajekBaTHE NPHUILYIICHHS IPH MO0Y0BI TiIOPUIHOT pO3paxyHKOBO1
CXEMH I'aJIbMOBOI BaXIJIBHOI Iepeadi Mo10 BU3HAYCHHS CUII HATUCKAHHS KOJIOIOK
Ha KoJIeca TPhOXEIEMEHTHOTO Bi3Ka BAHTAXKHOTO BaroHa.

3. OTpumani pe3ynbTaTd poOOTH, OyAyTH Hamami BPaxOBYBaTHCSA IS
BUDINICHHS TPOOJIEMHUX THTAaHb MIOAO HEHOPMATUBHOTO 3HOCY TallbMOBHX
KOJIOZIOK y TPhOXEJIEMEHTHHX Bi3KaX BaHTQKHHUX BaroHiB.
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STUDY OF THE HYBRID COMPUTATIONAL MODEL OF LOADING OF
BRAKE PADS OF BRAKE RIGGING OF THE FREIGHT CAR

In the article, the points of load application effecting the pads and other parts of the freight
car three-element bogie during braking is considered theoretically using the example of the
2D diagram of the brake rigging. The special differences between the operating conditions of
the first and second triangles of the car brake rigging and their effect on the wear of the pads
when the train is moving without braking are described. The different operating conditions of
the triangles are described to establish a causal relationship regarding the abnormal wear of
the brake pads of the three-element bogies. For the first time, a calculation algorithm of a
more accurate approach to theoretical calculations was proposed to determine the actual
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