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pressing forces in the brake pads on the wheels of the bogies. It proves the existence of the
theoretical error, which is now inherent to the design models of freight cars brake rigging
elements. The obtained algorithmic equations will help assess the wear of the brake pads and
its effect on the stress-strain state in order to guarantee the railway traffic safety during the
relevant theoretical and practical studies.
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JOCJIKEHHA ITPOOECY YTBOPEHHA TA
ITAPAMETPUYHA OLIHKA AYAJIBHOI'O 3HOCY
T'AJIBMOBHUX KOJIOJOK BAHTA’KHUX BAI'OHIB

Pasawok B. I'., k.T.H., 1011., Bonnapenko B. B., k. T. H., 1011.

Papiniok M. I'., cT. BUKiana4, I'pedentok B. A., cT. BUKIagau
VYkpalHChKHUH JIep>KaBHUH YHIBEPCUTET 3aIi3HUYHOTO TPAHCIOPTY, M. XapKiB,
ravvg@ukr.net

VYci BaHTaXHI BaroHW HHHI OOJagHAHI TPUCTPOSMH PiBHOMIPHOTO 3HOCY
KOJIOZIOK, ajieé BOHH MAaIOTh [Ty>Ke HU3bKY HagiiHicTs [1, 2]. YUepes e BTpavacThes ix
IIpare31aTHICTh HaBITh i€ Y THX BarOHAaX, SKi MIOHHO BBOISTHCS B CKCIUTYaTaIlifo
i3 BaroHOOymiBHMX a00 peMOHTHUX miampuemcTB . Tomy Oimpm HiX 90%
BaHTaXHUX BaroHiB AT «YKp3ani3HULs» MPaLiol0Th 3 HCHOPMATUBHUM TOJBIITHUM
3HOCOM I'aJIbMOBHX KOJIOJIOK, Yepe3 10 HOTipIIYEThCs e()eKTUBHICTD I'albMyBaHb Y
BaHTAXHUX M0i31aX. [IpaliBHUKH BarOHHOI'O I'OCHOAAPCTBA BUMYLICHI y BEIMKUX
o0csirax 3aMiHIOBAaTH TaKi KOJIOAKH 3 BEJIMKHMH 3aJIMIIKaMHA POOOYOro Tijia Ha HOBI
(puc. 1) [3].

@daktuyHO poOOYe TIIO KOJOMOK 3HOILIYETHCS MOJBIHHO 3  JIIHIEIO
pPO3MEXYBaHHS JBOX IUIOIIMH TEPTS TOMY, TaKMil CTaH KOJOJOK BIIEpLIe
JIeQiHINIHOBAHO SIK TyanbHUA HPUKLIHHUN 3HOC.

= 3. 7

Puc. 1. Burisin nyanbHO 3HOLIEHOT raJlbMOBOI KOJIOAKU: 1 — BEpXHs
IIKIAJIABA CTEPTICTh; 2 — JIiHIA pO3MeKyBaHHS ILIOLIMH 3HOCY; 3 — poboda
rajbMOBa ILIOLIA TEPTS KOJIOIAKH

JlociiPKeHHS B AyallbHOTO 3HOCY TaJIbMOBHX KOJIOJIOK [IOKa3ye, 1110 HOBa
KOJIOJIKA TIOYMHAE 3HOILYBATHCS Y BEPXHIM yacTUHI (puC. 2, a) BHACIIIOK HU3bKOT
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HATIHHOCTI IPUCTPOIO piBHOMIpPHOTO BiaBeneHH. [Ipu poOiry Barona a0 3 THC. KM
— 3HOC MMPHIMAE TOABIHHIN BUTJIST STK KPOMKOBHH 3HOC 3 BIITBOPEHHSIM CYyTTEBOTO
(pUKLIHHOTO CTHPAaHHS Ha BEPXHBOMY Kparo KoJoiaku (puc. 2, 6). IIpm mmpomy
HIDKHS TaJIbMOBA YacTHHA KOJIOJIKHA CTUPAETHCS KIMHOMOIOHO, OLTBIN iHTEHCUBHO
TTi7T BEPXHBOIO CTEPTICTIO 13 MOCTYMOBHUM 3MCHIICHHSIM BHU3Y.

TaknM 9UHOM BEpXHi YaCTHHH KOJIOJIOK 3HOIIYIOTHCS 3HAYHO IHTCHCHBHIIIIE
3a HmWkHI (puc. 2, B). Ha BepxHiif, yKopoueHiif CTEpTICTIO HYaCTWHI KOJIOJKH,
KOHIIEHTPYETHCS 3HAYHO O1TBIINH MMUTOMHI THCK ¢, YM Ha HWXKHIHN ¢, BHacnizok
YOTo 3HONIYBaHHs Y BEPXHiil YaCTHHI KOJIOJIKM HACTAE paHillle HiX OYiKyBaJOCs 3a
po0iroM BaroHa, o BUMAarae ii 3aMiHU MIpH JJOCUTh CYTTEBOMY HE BUKOPUCTAHOMY
3aJMIIKY pobouoro Tijla Ha HWKHIA wacTuHi komoaku (pue. 2,T1). Ilim wac
TaJIbMyBaHb TETUIOBUIIICHHS #; 3HATHO 3pOCTa€ HIDKYE JIiHIT pO3MEXyBaHHS (TOUKA
A) 13 MOCTYIIOBUM 3MEHILCHHSM [0 HU3Y KOJOIKH I, (pUC. 2, B).

Micnst ananizy 3i06paHOro CTaTUCTUYHOIO MaTepiajly BIEpIlE 3BEPHEHO yBary
Ha cnenu(iYHUNA 3HOC rajJbMOBHX KOJIOAOK, YCpe3 KWK Ha X BEPXHIX YaCTHHAX
3aII0YaTKOBYETHCS Ta IHTEHCHUBHO 3 BHIICPEDKAIOYMM TEMIIOM 3pOCTa€ MicleBa
(puKLiiiHa CTEPTICTh HE MiJ Yac TalbMyBaHb, a KOJH BiIOyBAa€ThCS PyX BaroHIiB y
PEeKUMax TITH Ta BUOITY.

JI1t MOKIIMBOCTI OIIHKYM HETAaTHBHUX SIBHUI 3MCHIICHHS rajJbMOBOI CHJIH 32
HAsSBHOCTI JyaJIbHOTO 3HOCY KOJIOJIOK BBCICHO MOHSATTSA KOCQIIieHTa ITyaTbHOCTI,
BH3HAUYCHA 1 3ampornoHoBaHa (opMyna Uil HOTO PO3paxyHKIB y 3aJIe)KHOCTI Bif
BEJIMYHMHY AyalbHOTO 3HOCY KOJIOAKH, IO IO3BOJIATHME OTPUMYBAaTH PO3PAXyHKOBI
IapaMeTpu ¥ BUKOHYBATH MOJAJbIII JOCTIIKCHHS.

Puc. 2. dparMeHTH III0CKOT0 BiJOOpaKEHHs €TalliB BIATBOPEHHS JIyalbHOI'O
(GPUKLIHHOTO 3HOCY TaIIbMOBUX KOJIOZOK

3anpornoHoBaHuii KOe(ILIEHT AyaJbHOTO 3HOCY Uil I'aJbMOBHX KOJOZOK
BH3HAYAETHCS B 3AJIEKHOCTI BiJ BEIWYMHHU IOKI[UIMBOI CTEPTOCTI BiTHOCHO
3arajgbHOI JOBKHHU KOJIOAKH, a00 SK CIiBBIIHOIIEHHS I[UX IJIOL{UH:
lelc_lcx :QK_QCK ) ()
L, o
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ae lK i (. — saranpHa NOBXMHA I IUIOMA TEPTS HOBOI rajbMOBOI KOJIOIKH,

Bianosinuo; [ i QO

| — BIINOBIJIHO, JIOBXHWHA 1 IJIOLIA WIKiJIMBOI CTEPTOCTI, AKa
3MEHIIYE TIJIOITY TEPTS KOJOJKH.

BucnoBku. Ha miyncraBi mpoBeseHUX JIOCHIIPKEHb MOXHA 3pOOHWTH Taki
BHUCHOBKH:

Briepire Br3HaHO 0cOONMBHMI XapakTep JBOTUIONIMHHOTO MEPEIIOMHOTO
mpodiso crpaiboBYBaHHS TIbMOBUX KOJIOJIOK, 32 OCOOJMBICTIO TaKOTO SIBUIIA
BBEJICHO TIOHSATTS AyalbHOTO (hPHUKIIITHOTO 3HOCY TaTbMOBHX KOJIOZOK.

[IpoanamizoBano mpormec yTBOpeHHS Ta (OPMYBaHHS JyaJbHOTO 3HOCY
KOJIOJIOK 32 (PPUKITIFTHOIO B3a€MOJTIET0 3 KOJICCAMHU.

BBeneno monATTS KoedillieHTa TyalbHOCTI, BM3HA4YEHa 1 3alpOIIOHOBaHA
hopmyna i HOro po3paxyHKiB.
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STUDY OF THE FORMATION AND PARAMETRIC ESTIMATION OF
THE ADVERSE DUAL WEAR OF BRAKE PADS OF FREIGHT CARS

The article presents a new scientific approach to the problem related to the specific nature of
the adverse biplanar critical friction wear profile of brake pads which is quite common in
cars of Ukrzaliznytsya JSC, as well as in many countries where the so-called three-element
bogies are used. In the conducted studies, the concept of dual friction wear of brake pads was
first discovered as a phenomenon and introduced. The stages of formation of especially
harmful wear on the working surfaces of brake pads causing the complex formation of adverse
specific dual wear are shown. A new concept of the duality coefficient of frictional wear of
brake pads has been introduced, and a formula for its calculations has been proposed, which
has been tested in the calculations of the values of brake pressures of pads with dual wear to
support the analytical studies.
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