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BILIVB ITPYKHUX JE®OPMAIIIN B EJJEMEHTAX CKPIIJIEHHA
THUITY KIII-5S HA BEIMYAHY CWIN IPUTUCKAHHS PEUKH
A0 IIIIJPEMKOBOI OCHOBHA

Mera. 3ani3HAYHAN TPAHCIIOPT € OTHHUM i3 HaWBaXKIMBIIINX JTAHOK €KOHOMIKHA YKpaiHH Ta OCHOBOIO ii TpaHC-
MOPTHOI cUCTeMH. BpaxoByroun Te, 0 OiIBIIICT BAHTAXKHUX MEPEBE3CHD BYTUIRHOI Ta METATypTiiHOI MPOMHUCIIO-
BOCTi BUKOHYETHCS 3aJI3HUYHUM TPAHCIOPTOM, €(peKTHBHE HOTO BUKOPHUCTAHHS € HEOOX1AHOI YMOBOIO cTabimi3a-
il 1 po3BUTKY ekoHOMikH Ykpainu. OJHI€I0 3 cTpaTeriyHux poOiT, MOB’I3aHUX 13 BIPOBAHKEHHSM ILIBUIKICHOTO
pyXy moi3niB B YKpaiHi, SBISETbCS 3a0e3MeUeHHs HalliiHOT poOOTH By3ja IPOMDKHOI'O PEHKOBOIO KPIIUICHHS ITiJ
yac ekcrutyatauii. Came Ha KOJIiiHI poOOTH 3 YTPHUMaHHS i PEMOHTY CKpilUIeHb NPUNAJae 3HaYHA JOJIS TPYAOBHX
BUTpAT Mij 4ac excruryararii komii. OJHAM 13 BITYM3HSIHUX MPOMDKHUX CKPIIJICHB, SIKE MIiCIs JOBrOTPUBAINX EKC-
IUTyaTalifHUX CIIOCTEPEKeHb BIPOBAAMIOCH y MOCTIHHY eKcInTyaralifo, € ckpimienus tumy KIIII-5. dane ckpin-
JICHHS — 1€ IPOTOTHII TTOJILCBKOTO pelikoBoro ckpiruieHHs tumy SB-3. [licns TpuBanoi excrityaratii B ckpimieHHi
tuny KIIII-5 BusBNEHO psi HEMOMIKIB, OB’ 3aHUX i3 TIEPEIYACHOIO BiIIMOBOIO HOTO €IEeMEHTIB, IO B OCHOBHOMY
CTOCYETHCSI IHTEHCHBHOTO 3MEHIIICHHS BETMYMHY CHJIN TIPUTUCKAHHS PEHKH 10 TiapeiikoBoi ocHOBH. MeToro oci-
JUKEHHS € po3po0Ka METOIMKH Ta MPAKTHYHHUX 3aC00IB KOHTPOJIIO 32 CTAHOM POOOTH BY3J1a PEHKOBOTO CKPIIJICHHS
tuny KIII-5 mig gac excruryararii. MeToauka. B OCHOBI METOAMKH NMPOBENCHHS NOCTIKEHb JEKUTHh OI[iHKA
BIUTMBY Pi3HMX (PaKTOPiB HA BENMYMHY CHIIM MIPUTHUCKAHHS PEUKH 10 MiAPEHKOBOI OCHOBHU y BY3JIi PEHKOBOTO CKpIil-
nerna tumy KIIII-5 mig wac ekcruryaranii. Pe3yabTaTn. 3a 10moMororo po3po0ieHoi METOIUKH Ta MPAKTHIHHUX
3ac00iB KOHTPOJIO OYJIO BCTAQHOBIICHO, LIO 3arajibHe NependadyBaHe 3MEHIICHHS CHIIM MPUTUCKAHHS PEHKH 10
minpetikoBoi ocaoBu mpoTsiroM 1 =0—800 man. m. 6p. i3 BpaxyBaHHAM BIUIMBY Pi3HHX (aKTOPiB MOKE IOCSTATH
P, =4,93 xH. HaykoBa HOBH3HA. ABTOPaMHU 3a Pe3yJIbTaTaMHU JIOCII/KeHb Briepiie OyB ONMCaHUil Ta BUpaKe-
HHUH EMITIPHYHOIO 3aJIEKHICTIO TIPOLIEC 3MIHU CHJIM IPUTHUCKAHHS PEHKH JI0 MiAPEHKOBOI OCHOBH Y CKPIIUICHHI THITY
KIIII-5 Bix mpomyuienoro TonHaxy T, man. m. op. IlpakTHuHa 3HauuMicThb. Po3po0ieHa KOHCTPYKLISI MPUCTPOIO
JUISl KOHTPOJIIO TIPY>KHUX BJIACTUBOCTEW Ta YMCIIOBOI OLIHKYM 3HW)KEHHS CHJIM NIPUTUCKAHHS KJIEMH 10 PEHKH B 3aje-
JKHOCTI BiJl IPOMYIIEHOTO TOHHAXKY.

Kniouosi crosa: npomixkne ckpiruienns tuy KITII-5; npysxHa kinema; )OpCTKICTh; CUJla TPUTHCKAHHS

JIOBEJEHO, 110 HEMOJIKOM BCIX 0€300JITOBUX O€3-

Beryn

Sk BioMO, OMip MO3A0BXKHHOMY MEPEMIIIEHHIO
peliki, B OCHOBHOMY 3QJIC)KUTh BiJl CTAOUIBLHOTO
3a0e3MeYeHHs] CWIM TPUTUCKAHHS PeHKH 10 Tif-
petikoBoi ocHoBH KjeMoro KII-5 nmpoTtsarom Bcboro
MDKPEMOHTHOTO TEPMiHY, a TaKOX BiJl MaTepiany
1 AKOCTI MiAPEHKOBUX aMOPTU3YIOUYHX IMPOKIIAIOK.
3riIHO 3 TOJIITOHHWMH BHUIPOOYBAaHHIMH Ha €KC-
nepuMeHTansHOMy Kinbii BHUMXKTa [4] Oyno

MiIKIAA0YHUX CKPIIJICHh € HEBUCOKA I1X Hamik-
HICTb Ha CHPHUHHATTS OOKOBHX CHJI BiI peiikw,
0c00JIMBO B KPHUBUX IUISHKAX KOdii paxiycom me-
Hme 600 M. Pe3ymbraToM IIhbOTO € IHTCHCHUBHE
3MEHIICHHS CHJIM TPUTUCKAHHS PEHKH 10 TiIpei-
KOBOi ocHOBH. OHOYACHO 3 UM MiJpeiikoBa mpo-
KJIaJKa HE NOCTaTHbO YWHHUTH OMIp MONEPEUHOMY
1 TIOB3JIOB)KHHOMY 3MIIIEHHIO PEUKH, IO TPHU3BO-
IUTH JI0 TOsiBH yroHy komii [4, 5, 13]. 36inbmry-
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€ThCsl OOKOBA JKOPCTKICTh By3j1a CKPIIUICHHS, IO
MPU3BOJUTH JIO MOIIKOPKEHHS MMOJIIMEPHOTO BKJIa-
nmumra tarry BIIT, BimOyBaeThcst 3HOC aHKEpiB mIMa-
JIA Ta TIOMIKOKYETHCS TUIO 3aJ1i300€TOHHOI IIa-
U B MiCIli MPUMUKAHHS 3 HIAIKOK MOHOIITHOTO
aHKepa.

Ha croroani enementu ckpimienas tumy KIITT-
5 3rigHo 3 [11] peMOHTY He MiJIATar0Th 1 3aMiHIO-
0Thcss Ha HOBI. Omxe, icHye mpobiema, IO
MOB’si3aHa 3 BIJICYTHICTIO METOAWKH Ta 3aco0iB
KOHTPOJIIO 32 poOOTOI0 By3J1a TIPOMIXXHOTO PEHKO-
Boro ckpimenHs tumy KIIII-5, a came KOHTpOJb
32 poOOTOI0 OKPEMHX EIIEMEHTIB, OCKUTLKA BOHHU
BH3HAYAIOTh HAIIHHICT pOOOTH BY3JIa CKPITUICHHS
B IIJIOMY.

3 ypaxyBaHHSM BUIIEC BKa3aHUX HEJOJIKIB
y po0borti petikoBoro ckpimmtenHs tuiry KIIIIT-5 ka-
¢denporo «Kouis Ta xonitine rocrogaperso» JHY-
3Ty y 2014 porii po3pobiicHa KOHCTPYKITisl KOJiH-
HOTO TPHUCTPOIO, MPU3HAYCHOTO IS BU3HAUCHHS
npyxHux BiactuBocted kiaemu KII-5 Ta i cuin
MPUTUCKAHHS 10 PEWKH M 4Yac eKCIUTyararii
B KOJTii.

Meta

MerToro cTaTTi € po3podKka METOAMKH Ta IpaK-
TUYHUX 3ac00iB KOHTPOJIIO 32 CTAHOM POOOTH BY3-
ma peiikoBoro ckpimienHs tamy KIIII-5 mig wac
eKCIUTyaTallii.

MeTtoauka

3 METOI0 MiABUIIEHHS Mpane3IaTHOCTI KOHCTPY-
KITii MPOMDKHUX pelikoBux ckpimienb tumy KIIII-5
y 2014 poui BUKOHaHI JOCHTiIKEHHST POOOTH TPYXK-
HHUX KJIeM, IO CYNPOBODKYBAJIHCh BCTAHOBJICHHSM
3aJIGKHOCTI MK pOOOYNM XOZ0M KIIEMH TP Pi3HUX
npupocTax HaBaHTaxeHHs (P, kH ).

Jns BCTaHOBNEHHS 3aJISKHOCTI MK TIPY>KHUAM XO-
JIOM KJIEMH TIPY Pi3HHUX 3YCHITSAX PHTUCKAHHS PEHKH
MiJ] Yac eKCIIePUMEHTY OyJIO JIOCIIKEHO KIIEMH ITpo-
MiKHOTO peiikoBoro ckpimtenst tamy KIII1-5 i3 Haii-
OUTBII IMOBIpHMMH [liaMeTpaMH TpyTKa — 16 M,
16,5 MM Ta 17 Mm, mo Oy7i0 OTpEMaHO ITiJT Yac 3aMi-
piB. [liist Toro, mo0 3a0e3MeunTy TOUHICTh Pe3yJibTa-
TiB, TOB’S3aHUX 13 TPUMYCOBHUMH BEPTUKAIBHUMHU
nedopMarissMi KJIeMH T 9ac ii MOHTaXy, KieMa
BMOHTOBYBAJIach B Ma3d HEPyXOMOI OCHOBH Oe3 co-
PMOBaHHX €JIEMEHTIB Yy BY3i CKpIIIeHHs, 110 300pa-
3KEHO Ha puc. 1.

Puc. 1. ExciepumenTanbHa cxema
JUIsl BCTAHOBJICHHSI 3QJI€)KHOCTI
MDK HIPYKHHUM XOI0M KJIEMHU
Ta CHJIOKO MIPUTHCKAHHS:
1 — Hepyxoma ocHOBa (omopa); 2 — MPUCTPiii;
3 — py>kHa Kiiema
Fig. 1. Experimental chart for establishment

of dependence between resilient motion

of terminal and by pressing force:

1 — fixed basis (support); 2 — the device;
3 — an elastic terminal

ExcniepuMeHT BHKOHYBABCSl MPH PI3HHUX IMPH-
poctrax HaBaHTaxeHHsa (2,5; 3,75; 4,0; 5,0; 6,25;
7,5; 8,0; 8,75; 10,0) B xH , 110 TpUKIaNaINCh 10
MPUCTPOIO, KWW TPHU3HAYAETHCS TSI KOHTPOITIO
CWJIM TPUTHUCKAHHS KiieMu 1o peiiku. [licns npu-
KJIIaHHSI KOXHOTO 3YCHIIIS J0 KOHCTPYKII TpH-
CTpOI0 (2) OMHOYACHO 3aMIpANMChH 3a30pu /i Ta

h,, MM MDX KpallHbOIO KOHCOIO Kiemu (3) Ta

TioM HepyxoMoi ocHoBH (1). SIkicHa omiHKa 3Mi-
HU TPY)XKHOTO XOAy KjiemH () ,MM), II0 BUHUKAE
NpU Pi3HUX TPUPOCTaX HABAHTAKEHHS, HaBellCHA
Ha puc. 2.

y,mm o 11 5

# Knemas giameTpom npytka 16 mm B Knemas giametpom npytka 16,5 mm

Knemas giametpom npyTka 17 mm
Puc. 2. Anipoxcumanisi pe3yJbTaTiB BETHYUHH
MIPY>KHOTO X0y KiieMH ( ) ,MM) 3aJI€)KHO
Bix npupocty HaBanTaxeHus (P, xkH )
Fig. 2. Results approximation of the elastic
stroke of terminals ( y , mm) depending
on load growth ( P, kN)
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Pe3ynpraTtu crioctepekeHb 3aJeKHOCTI MPYK-
HOTO X0y Kjiemu ( y ,MM) BiJI NIPUPOCTY HaBaHTa-

JKEHHSI, K1 300pakeHi K mapa KOOPIUHAT — «X» Ta
«» (puc. 2) Oyno ampOKCHMOBAaHO 3 METOIO 3Ha-
XOKEHHSI MaTeMaTUYHOro PIiBHAHHS, sKe O omu-
CyBalIO Ti % caMi 3HAYEHHS <«X» BIAHOCHO «)».

I3 puc. 2 MokHA TOOAYHTH, IO XapaKTep 3MIHU
MIPYKHOTO XOAy KieMu ( ) ,MM) 3aJIeKHO BiJl TIpH-

POCTY HABaHTA)XCHHsSI HOCHTH JIHIHHUNA XapakTep
Ta MOYKE OITUCYBATUCH (PYHKITIEIO:

y=ax+b, (D)

JIe « @ » Ta « b » — NOCTIlHI mapameTpHu.

[apametrpu anpokcumyroyoi ¢ynkmii (1) 3a
METOJIOM HallMEeHIINX KBajpaTiB [7] MOXXHa OIH-
CaTH TaKOIO CUCTEMOIO PiBHSIHE:

n 2 n
azlxi +b_zlxl-yl~;

= =

2

n n ( )
ay,x;+nb=73% y;,

=1 i=1
Ae n — KUIBKICTh BHMIPSHHX TOYOK; X; Ta Y;

BHUMIpSTHI KOOPIAWHATH i — O1 TOUKH.

Po3B's3aBmm cucremy piBHSHB (2), OTpUMaEMO
3HAUCHHS MTapaMeTpiB « a » Ta « b ». Takum auHOM,
PIBHSHHS TPSAMOI, sIKa alPOKCUMY€E OTPUMaHi €KC-
MEePUMEHTAIIBHI JIaHi, €:

y=0,672x +1,8706 . (3)

3a pesysibTaTaMH anpoOKCHMMYBaHHS Ha puc. 2
MOKHA TTOOAYMTH, IO 3AIEKHICT, MIXK HaBaHTa-
KEHHSAM Ta TPYKHUM XOJIOM HOCHKA KJIEMH — JIi-
HifiHa. OT)Ke MiATBEPIKYEThCS, IO 3riHO 3 [3, 8,
10, 12] mpy:kHa KJIeMa Mpawioe B MPYKHIA cTaii.

Hns 3anmizauns B kpainax CHJL npysxHi kiemu
MOBMHHI 3a0e3redyBaTi HOPMATHBHE MOHTa)KHE
MPUTHCKAHHS KJIEMHU JIO IIOIIBH PEHKH B jiama-
30H1 8—12,5 xH 3rigno 3 [8]. B cBoro uepry, HOp-
MaTHBHA CHJIa TPUTHUCKAHHS KJIEMH IO ITiOIIBH
pEeiiKi B OCHOBHOMY 3aJICKHTh BiJ| 11 )KOPCTKICHOT
XapaKTEPUCTUKH, 110 MOXKEe OyTH BU3HAYCHA 3 BU-

pasy:

Ky =—, 4)

e PK — MOHTa)XXHa CUJia MPUTHUCKAHHA, KH; y -

nedopmanist (Ipy>KHUH XiJ) KIEMU, MM.

Bigmosigno 10 [8] 4y momaibiiuX po3paxyH-
KiB 32 OCHOBY B JIOCJIJDKCHHSX OYyJIO B3SITO Cepeli-
HE 3HAYEHHS] HOPMATHUBHOT'O MOHTa)XHOTO TPUTHC-
KaHHS KJIEMH /IO TIJOIIBH PEHKH, IO CKIAJae —
10 kH. 3rigiHo 3 LKMM IO €KCIIEPUMEHTAIbHUX J0-
CIJDKEHHSX, 10 300pakeHi Ha puc. 2, Oylno BH-
3HAYEHO 3HAYEHHS BEPTHKAILHOI JKOPCTKOCTI JK.

MOCITIKYBaHMX KIIeM 13 JiaMeTpoM TpyTka 16,
16,5 Ta 17 mm BimnosimHo. Pesymbraté mocii-
JOKEHb HaBeZeHi y Ta0u. 1.

Tabnums 1

3Ha4YeHHS BEPTHKAJIBLHOI JKOPCTKOCTI HOBUX KJIeM
peiikoBoro ckpinienns Tuny KIITI-5

Vertical stiffness value of a new terminal
in the rail fastening, type KIIII-5

Table 1
JliameTp Mpyseti }KOK[jICeT;[(Ii/ICTB
Ne 3/m Tun OpYTKA | i knemn
KIIEMH CKD. KIIEMHU (V). My ( )KK ),
(d), My kH/Mm
1 16,0 9,7 1,031
2 KIIII-5 16,5 8,5 1,176
3 17,0 7,3 1,370

3riqHo 3 Tabn. 1 BCTAHOBIEHO, IIO CEPEIHE
3HAYCHHS >KOPCTKOCTI Ta MPYKHOTO XOIy HOBOL
KJIEMH MPOMIDKHOTO PEHKOBOTO CKPIIUICHHS THITY
KIIIT-5 no ekcrutyaTaiii CTaHOBHUTH BiJIIOBIJI-
Ho JK . =1,192 xH/mm, Ta y =8,5 MM, IO BXOJHTH

B Jialma30H JOMYyCKiB 3TiAHO 3 JOCHTiKEHHIMH
[8, 9].

JocnimkeHHs BIUIMBY Pi3HHX (akTOpiB Ha Be-
JMYUHY PO3MHUKAHHS CHUIIOBOTO JIAHITFOKKA — «Peid-
Ka-KJIeMa-TIPOKJIaAKa». 3HAUYEHHS MPY>KHOTO XOAY
KJIemMu peiikoBoro ckpimnenns tumy KIIII-5 Ho-
cuUTh BUMaakoBui xapaktep [10], mo Takox 3aie-
JKUTBH BiJ BiJICTaHI PO3TAITyBaHHS OCi OTBOPY aH-
Kepa BIJHOCHO MiAPEeHKOBOI IUIOIIAAKK 3aji3o0e-
TOHHOT IIMAJIH MiCJs 3aMOHOJIIYCHHST HOro B IIma-
my. Cxema 3aMipiB IEHTpPYBaHHS OCEeH OTBOpPY
MOHOJIITHOTO aHKepa BiJIHOCHO ITiIPeUKOBOT OCHO-
Bu mmanu tuny Ch3-0, 300paxkena Ha puc. 3.

[IpoanamizyBaBmu oTpuMaHi jaaHi, Oylo BcTa-
HOBJICHO, III0 BIpOTifiHA OIliHKa OYiKyBaHOTO 3Ha-
YeHHS BEJIMYMHH XOAY KJIEMH MiJ yac il MOHTaxy
B poOoue TOJOXKEHHS KOJIMBAETHCA B MeEXax
3=11-15 MM, cepenHe 3HaYCHHS SIKOTO CTAHOBUTH
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866p=13 MM. Ilpu 1ipOMy BipoTiHA OIIHKA OYiKYy-
BAaHOTO 3HAYCHHS BEJIMYUHH CHJIM TPUTHUCKAHHS
BIJIITOBITHO O Iiama3oHy 3HA4YeHb O, MM, CTaHO-
ButuMe P.=13,58-19,57 kH. Cepenne 3HaueHHA
MOHTaXXHOI CHJIM TPUTHCKAHHS KIIEMOIO peiKn

bi (o) niz[pef/'lKOBo'l' OCHOBH CTAaHOBUTHUME -
P =16,56 kH.
1
-
= i = 2
!

Puc. 3. Cxema npomipiB LIeHTpYBaHHS OCi
OTBOPY aHKEpa BiTHOCHO MiAPEHKOBOT
IUIOLIAIKH 3aJ11300€TOHHOT IIITaJIH:

1 — ankep; 2 — 3amizoberonHa mmana tamy Cb3-0

Fig. 3. Measurements scheme of a centre
line in a anchor hole in relation to the rail
seat of concrete sleepers:

1 — anchor; 2 — concrete sleeper, type C53-0

Jlyis OinbIn IeTaNbHOT OLIHKYM CTa0iIbHOCTI PO-
0OTH CHJIOBOTO JIAHIIOKKA «peiKa—KiIeMa—TpOK-
nanka», y 2014 porui xadeaporo «Kosmist Ta komiiiHe
rociogapctBo» JHY3Ty Oynu BuKoHaHi ekcrie-
pUMEHTaJbHI TOJITOHHI JOCHIKEHHS IO BH3HA-
YEHHIO CWJIM TIPUTUCKAHHSA KIEMH MPOMIXHOTO
peiikoBoro ckpitutenHs tuny KIIII-5 go peiiku
mifuac excruryatariii. JlociipkeHHsT BUKOHYBAITUCh
Ha JIJSHKAX 3 MPOIMyIeHuM ToHHaxkeM: 147, 160,
173, 185, 277,9 ta 447,3 muu T 6p. MeTonuka na-
HUX JOCHI)KEHb IPYHTYBalach y HOCIIIKYyBaHHI
MPYyXHUX IehopMaliiii KiieM pedKoBOTO CKpITUIeH-
Ha Tamy KIIII-5 mix gac excruryararii.

ExcniepuMeHTanbHO OTpUMaHi HOMIHANBHI ce-
penHi 3HaueHHS BEJIMYMHM IPYXKHOI nedopmaii,
JKOPCTKOCTI KJIeMH Ta il CHIM TPHUTHCKAHHSI 10
peHiKH MpH OJJHOYACHO 3HOIICHHX MPOKIAJKax Ha
JUITHKAX KOJIii 13 Pi3HUM MPOMYIIEHUM TOHHa)KEM
300pakeHi Ha puc. 4—6 BiINOBITHO.

084
0n

100 00 300 400 500 600 700 00 900
T, mnm, 7. 6p.

Puc. 4. anexHicts npyxHoi gedopmariii kemu
(8, MM) TIpH eKCILTyaTallii BiTHOCHO TPOITYIIICHOTO
torHaxy (7, MiH T 0p.)

Fig. 4. The dependence of the elastic deformation
of the terminal (8, mm) at exploitation in relation
to the skipped tonnage (7, mill. tons gross)

Wi, itHfmm 10

T~

17} L9

..

T,maH. 1. 6p.

100 00 300 400 500 £00 00 800 900

Puc. 5. 3miHa KOPCTKOCTI KIIEMH TIPH SKCIUTyaTarlii
BiTHOCHO IpOIyIIeHoro ToHHaXY (7, MiH T Op.)

Fig. 5. Inflexibility change of the terminal
at exploitation in relation to the skipped tonnage
(7, mill tons gross)

PrkH 45

-

T, mH. 1. 6p

100 200 300 400 500 600 700 800

Puc. 6. 3MCHIIICHHS CHITU IPUTHCKAHHS PEHKHI
JI0 TAPEHKOBOI OCHOBH 3aJIC)KHO
BiJl penakcarlii KiIeMu

Fig. 6. Decrease the pressing force of the rail
to the rail base depending
on terminal relaxation
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EmmnipuyHo Oyi0 BCTaHOBIIEHO, IO 3MEHILICHHS
CWIY TIPUTHCKAHHS KJIEMHU JI0 PEHKHU 3aJIe)KHO BiJ
MPOMYIIEHOTO TOHHAXKY MOYHA OMHCATH 32 TAKOKO
3aJIE)KHICTIO:

P =P -pT, ®)

1€ P — CHJIa IPUTHCKAHHA KJIEMH 10 PEHKH TicIs
nporycky 7, MIH T Op.; P — MOHTaXHa CUJIa TIPH-
TUCKAHHS KJIEMH JI0 PEHKH B MOYATKOBUH MOMEHT
eKcIUTyaTamnii; B — cepemHs IHTCHCHBHICTh 3HH-
JKCHHS CHJTH TTPUTHCKAHHS KJIEMH.

CxopurcTaBITUCh BUpa3oM (5) Ta 3HAIOYM 3Ha-
YeHHs MOHTAXHOI CHIIH IMPUTHUCKAHHA KJIEMHU 10
peiiku (P xH )ra cuma (P, kH ) MCas NEBHOTO

MPOMYINEHOTO TOHHAXY 3TiTHO i3 pUC. 5, MOXKHA
BH3HAYHTH CEPEIHIO IHTCHCHUBHICTh 3MEHIIICHHS
CHJIM TIPUTUCKAHHA KieMu (B) Ha 1 MiH T Op., 110

300pakeHo Ha puc. 7.

B, kH/man. 1. 6p. 0,14

o0 0122
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Puc. 7. IHTEHCHBHICTH 3MEHIIIEHHS
CHJIH TIPUTHCKAHHS KJIEMH 3aJIeKHO
BiJI TIPOITYIIIEHOT'O TOHHAXY

Fig. 7. Intensity of decrease the pressing
force of the terminal depending
on the skipped tonnage

Jlyis GiibIn JEeTambHOI OIIHKK CHIIOBOI POOOTH
MPYXHUX KIIeM Oyl BUKOHAHI IOCIiIPKEHHS II0
BH3HAYCHHIO TIPYKHOI medopmariii kiiemu B 3aje-
JKHOCTI BIJ] TEXHOJOTIYHOI'O IMPOIECY — «MOHTaK-
JEMOHTaX.

ExcniepuMeHTanbHO OTpUMaHi cepeqHi 3HaueH-
HSl 3MiHU TIPYKHOI JleopmMantii KpaiftHb0i KOHCOJI
(HOCHKa) KJIEMH 3aJIe)KHO BiJ 0araro-LUKIOBOTO
BUKOHAHHS — «MOHTaX-JEMOHTaX» 300pakeHi
rpacdiuHo Ha puc. 8.

¥=0,0009%% - 0,025x% + 0,2722 - 0,2381

b
1 3 5 7 3 1 13 Nenfn

Puc. 8. 3mina npyxHoi nedopmarnii
KJIEMH BiJl BAKOHAaHHS IIpOLieCy —
«MOHTaX-JIEMOHTaXK»

Fig. 8. Elastic deformation change
of the terminal from execution process —
«assembly-disassembly»

Pesynpratu crocTepekeHb 3aleKHOCTI BENU-
YHHU MPYKHOI AedopMartii BiJi BUKOHAHHS — «MO-
HTaX—JIEMOHaXx» OyJI0 anpoKcHMOBaHO (puc. 8).
XapakTep 3MIHM BEIIMYHHU TPYXKHOI nedopmartii
KpaiiHbOi KOHCOJII (HOCHKA) KJIEMHU HOCHTH HEJli-
HITHUH XapakTep, IO OMUCYETHCS BUPA3OM:

y=0,0009x> —0,025x% +0,2722x — 0,2381.(6)

[ligcTaBUBIIM 3HAUEHHS MIEPLUIOr0 BUKOHAHHS —
«MOHTaXX—JIEMOHTaX» y (DYHKIIIO « ) », BCTAaHOB-

JICHO, 1110 BEJIMYMHA MPYIKHOI 3aJIUIIKOBOI Aedop-
Marlii kinemu ctanoButume y=0,01 mm.

3 METOI0 JOCIiKeHHS BILTUBY POOOTH Miapeii-
KOBHMX NPOKJIAJOK HAa BETMUUHY CHIIM TPUTHCKAH-
Hs1, OyJIM BHKOHAHI 3aMipH X MPYKHHUX 3aJUILKO-
BHX JedopMariid I 4yac eKcIuryaTamii y BYy3Ji
pefikoBoro ckpituiennst tarry KIITI-5.

OTpuMaHi eKCIIepUMEHTabHI JaHi HA0YHO 30-
OpakeHo Ha puc. 9.

hyam &

REZ]

165 bl EET T T T
4,38 423

I T L - ")

IIJ.muw.T. 6p
100 200 300 400 500 600 700 800
Puc. 9. 3anexxHicTh PYKHOT
3aJUIIKOBOI AedopMartii migpeikoBoi
MPOKJIAJKH BiJl IPOIYIIEHOTO TOHHAXKY
Fig. 9. The dependence of the residual

elastic deformation of a rail pad
on the skipped tonnage
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3AJII3BHUYHA KOJIIA

I3 puc. 9, 3rigHO 3 TEOPETHYHO BUKOHAHUMHU
JOCHIDKEHHSIMHA, MOKHa NependaduTH, IO TOB-
IIMHA T IPEHKOBOT MPOKIAAKH Mij] Yac eKCIUTyara-
i mpu mpomymieHoMy ToHHaXi1 Bim 7=400 MuH T
op. mo T=800 miH T Op. NPAKTUYHO HE 3MIHIOETh-
¢, MO cTaHOBUTEL 9 %. Bunukae 3HOmEHHS (CTH-
panHsa) puduniB (BUMYKIOCTEH) Ha TOBEPXHI TPO-
KJIaJIKH, 10 TPU3BOJUTH JI0 3MEHIICHHSI CHJIU TIPH-
TUCKaHHS PEHKH JI0 MiAPEHKOBUX OIIOP.

JonineHuM Moke OyTH TIPHITYTIEHHS, IO TIOJi-
yperaHoBi npokiaaku Ty [TPI1-2.1 matoThk BHCO-
Ky OPCTKICTbh, IIPU SIKiii HE BUKOHYETHCS MpPY>KHA
nepeaada TUHAMIYHOI i1 KOJIC PyXOMOTO CKIamy
Ha KOJIit0, IO MOKE MPU3BECTH JO TOSBH Ae(PEeKTiB
Ta MPHUCKOPEHOTO TPOIECy MOIIKOKEHHSI elIeMEH-
TiB BEpXHBOI Oy0BU Koii [1, 2, 6, 12, 15].

[IpoananizyBaBmyn Ta JOCTIINUBIIH SK TE€OPETH-
YHUM, TaK i €KCIIEPUMEHTAILHUM IUIIXOM 0C00-
JUBOCTI poOOTH By371a MPOMDKHOTO PEHKOBOTO
ckpitutenHs tuny KIIII-5, 6ymno BcTaHOBJIEHO, IO
Ha BEIMYMHY PO3MHKAHHS CHJIOBOTO JIAHIIOKKA —
«pelika—KIIeMa—TIPOKJIaIKay BIUIMBAE BEIIMKA Ki-
TbKIiCTh (akTopiB. OCHOBHUMHU 3 SIKHX €: KOHCTPY-
KIIisl, MaTepiall, TOBIIMHA Ta >KOPCTKICTh IMiIpeH-
KOBOi TPOKJIJKH, PO3TAIlyBaHHS OCEH OTBOPIB
aHKepa BiJTHOCHO IMiJIPEUKOBOT IUIOMIAJAKH ITiCIsS
3aMOHOJIIYECHHS HOTO B 3aJ1i300€TOHHY IIITAJTy; pe-
JaKcallisi Hanpy>KeHb B METalli KJIeMH, KOHCTPYK-
isl, po3MipH TNPYTKa KIEMH; TEXHOJOTTUYHHUHA Mpo-
1IeC BUKOHAHHA — «MOHTQX-IEMOHTAX)» KIIEMHU.
Let#t BITMB cXeMaTHIHO 300paxkeHo Ha puc. 10.

‘ rlpowx Mmldlﬂlumun e
Nwl:qmul ' R S ——
Ljesposma ocei stsopin
ey | = [NSER IAHOCHO BOCTEN
[Craamgin ] | omame

Puc. 10. KoHCTpyKTHBHA CX€Ma CHIIOBOTO
JIAHIIOXKKA — «peHKa-KIeMa-IPOKIaIKay

Fig. 10. Construction scheme of the power
chain — «rail-terminal-pad»

BpaxoBytoun 3ajie)KHICTh 3HAYCHHS BEIMUMHU
CHUITU MIPUTUCKAHHS PEHKH 70 MigpeiKOoBOT OCHOBH
y BY3JIl IPOMIXKHOTO PEHKOBOTO CKPIIJICHHS THITY

KIIII-5 Big pizHHX (akToOpiB, MO PO3TISAIAIUCH Ta
JOCHIDKYBAJIUCh BHIIE, OyJIO BCTAHOBJIEHO iX
BIUIMB Yy IPOLIEHTHOMY CHiBBiIHOLIEHHI. 3HAaYECHHS
MIPOIIEHTHOTO BIUIMBY Pi3HUX (PAKTOPIB 300paKeHO
Ha puc. 11.

bepyun no yBarm BIUIMB KOKHOTO i3 (hakTOpiB
Ha CUJIOBY B3a€MOJIIIO JIAHIIOKKA — «perKa-KiIeMa-
MPOKJIAJKa» Y MPOMIKHOMY PEHKOBOMY CKpIiIlICH-
Hi tuny KIIII-5, BcraHoBNEHO 3aranbHe mepeada-
YyBaHE 3MEHLICHHS CHJIM NPUTUCKAHHS PEHKH IO
migpeiikoBoi ocHoBH mpotsrom 7 =0-800 muH T
Op., 3 BpaXyBaHHSM BIUIMBY pPi3HHX (hakTopiB 30-
OpakeHo Ha puc. 12.

% 100
%0 +
80
70
60
50 r
40
30

26
.
0

0 t
10 t
1 2 4 Nedawtopa

Puc. 11. Bruus ¢akropis Ha cuity
NPUTHCKAHHS PEKH J0 MiAPEHKOBOI OCHOBH
B peiikoBoMy ckpiruteHHi Tuiy KITTT-5:
1 — «MOHTaX-JIEMOHTaX KJIEMU»; 2 — pellaKcais KieMu; 3 —
po3TalIyBaHHsS Ocell aHKepa;
4 — 3HOC IPOKJIAJKU

Fig. 11. Influence of factors on pressing force
of the rail to rail base in rail fastening,
type KIIII-5:

1 — «assembly-disassembly of the terminaly;

2 — relaxations of the terminal;

3 — axes of anchor locations; 4 — wears of a pad

P1,kH 16,00
14,00
12,00
10,00

8,00

6,00 4,93

4,00 L L L L L L Iy
100 200 300 400 500 600 700 800 T, maH. 7. 6p.

Puc. 12. I'padik 3arajibHOro 3MEHIIICHHS
CHJIM IIPUTHCKAHHS 13 BpaXyBaHHIM
BCiX (haKTOpiB

Fig. 12. A chart of general reduction
of pressing force taking into
account all factors
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3AJII3BHUYHA KOJIIA

I3 puc. 12 BcTaHOBIEHO, IO 3aJIEKHO BiJ MPO-
MYLICHOTO0 TOHHAXXY BEJIMYMHA 3MIHU CHUJIM TIPHUTH-
CKaHHS PeHKHU 10 MigpeHKoBOT OCHOBH B OCHOBHO-
My 3MIHIOETBCS 3a JIIHIHHUM 3akoHOM. CKadko-
nojiOHe 3arajbHEe 3HAYCHHS 3MEHIICHHS CHIIH
MPUTHCKAHHS, TIOYHHAOYU 3 7 =147 MIH T Op. 10
7=400 mmH T Op. CIpUYMHEHE HEPIBHOMIPHUM
3HOIIECHHSM (CTUPAHHIM) TiIPEHKOBOI MPOKITAIKH.
I3 nmochimxens, 300pakeHHX Ha puc. 9 MOXKHa
NPUIYCTUTH, IO TOBIIMHA MiAPEHKOBOI, MOYMHA-
toun Bix 7=400 muu T 6p. o T=800 muH T Op.,
MPaKTUYHO HE 3MiHIOETHCA.

PesyibTarn

AHaJi3y0oun monepeIHp0 OTpUMaHi J1aHi, BCTa-
HOBJIEHO, 1110 Ha MPOIEC 3MEHIIEHHS CHUJIM MPUTHU-
CKaHHA PEHKU 10 MiAPEHKOBOI OCHOBH Y CKpiI-
nerHi tumy KIIII-5 B ocCHOBHOMY BILTUBAIOTH TaKi
(axTopH, SIK: 3HOLICHHS MiIPEHKOBUX MPOKIAIOK —
55,7 %; ueHTpyBaHHS OCCil OTBOpIB aHKEPiB —
18 %; penakcartist kiemMu — 26 %; BUKOHAHHS TeX-
HOJIOTIYHOTO TIPOIIECY «MOHTaX-IEMOHTAX» —
0,12 %.

3aranpHe TepenOadyBaHE 3MEHIICHHS CHITU
MIPUTUCKAHHS PEHKN 0 MiAPEeHKOBOI OCHOBH TIPO-
TaroM 7T =0-800 mmaH T Op. 3 BpaxyBaHHSIM
BILTUBY BHIICHABEIEHNX (DAKTOPIB MOXKE TOCSATATH
P.=4,93 kH.

HaykoBa HOBM3HA Ta NPAKTUYHA
3HAYMMICTB

OO6rpyHTOBaHa Ta po3pobIIcHA METOIMKA BUKO-
HaHHS JOCTIKEHb 32 POOOTOI0 By3ia PEHKOBOTO
ckpitutenHs tamy KIIII-5. 3 momomoror po3pod-
JIEHOI METOIMKU BCTaHOBJIEHO BIUIMB IPYXXKHHUX
neopMariii elneMeHTIB By3Ja CKPIIUICHHS THITY
KIIII-5 Ha Benmu4MHY CHIIM MPUTHUCKAHHS PEUKH 10
MiAPEeKOBOi OCHOBH.

JJ1st BCTAHOBIICHHST YHCIIOBOI OIIHKY 3HUKEHHS
CHJIU TIPUTUCKAHHS KJIEMH JI0 PeHKH, 3aJIeKHO Bij
MPOIMYIIEHOTO TOHHAXY, NPUHIMII POOOTH KOJIiH-
HOT'O IPUCTPOIO II0 BUMIPIOBAaHHIO CHJIM IPUTHUC-
KaHHs KJIeMH J0 pedku y ckpiruteHHi Tumy KIIIT-5
OyJi0 omMcaHO Ta BHPAKEHO EMITIPUYHOIO 3aJIekK-
HICTIO.

BucHoBkH

Po3po6i1eHo KOHCTPYKLIIO MPUCTPOIO, L0 JAa€E
MOJIMBICTh BHU3HAYUTH TPYXKHI BIACTHBOCTI Ta
CUJIY TIPUTHUCKAHHS KJIIEMH 0 PEHKH y CKpPIIUICHHI
tuny KIIII-5. KoHcTpykmis mnpucTporo TmpocTa
B eKCIUTyaTallii Ta HeJopora ITiJ] YaC BHTOTOBJICH-
HA. 3 JOMOMOTOI0 pO3p0o0IeHOI KOHCTPYKIIII MpH-
CTpPOIO BCTAHOBIICHO, 1110 3MEHIIICHHSI CHJIH TPUTH-
CKaHHS peHKH 70 MiApeiiKoBOT OCHOBH 3a PaxyHOK
penakcarii KJIeMu Ha KiHellb MIXXPEMOHTHOTO Tep-
MIHY CKJIa/ia€e P, = 25,97 % 3rigHo 3 [11] He Me-

Hire — 10 kH.

lonoBHuM ¢akTopamu, sIKi BIUIMBAIOTH Ha
3MEHIICHHS BEJIWYMHH CHJIM NPUTHCKAHHS PEHKH
JI0 MiAPEHKOBOI OCHOBU NPU MPOMIKHOMY PEHKO-
Bomy ckpiruteHHi tuny KIIII-5 € npouec 3HOMIEH-
HS TiIPEMKOBOI MPOKIIAIKH, M0 HAa KiHEeIb MiXpe-
MOHTHOTO TEpMiHy MoXke cknactu P, =55,7 %.

LlenTpyBaHHS oOcCeli OTBOpPIB aHKEPIB BiAHOCHO
MiAPeKOBOi OCHOBH 3ai300€TOHHOI IIMadH TUIY
Cb-3 cranosuth P, =18 %. Tomy Ha OCHOBi BH-

KOHaHUX JTOCIHIKEHB 3a pOOOTOI0 By3ja PEHKOBO-
ro ckpimnenns tumy KIIII-5 — BuHMKae HE0OXin-
HICTb PO3TJISHYTH KOHCTPYKUIIO MigpeiiKoBoi mpo-
KJIATKA 3 METOIO il yIOCKOHAJICHHS SK Ha CTamii
MPOEKTYBaHHS, TakK 1 mij vac ii BurotosiaeHHs. [1ig
Yac BHUTOTOBJICHHS 3ai300€TOHHUX LIMal THUIY
CBb-3, HEoOXiTHO YiTKO BCTAHOBUTH KOHTPOJH Ta
TOYHICTh TEXHOJIOT11 3aMOHOJIIYEHHS aHKepa B T1JIO
LINANY 3 METOI0 YHUKHEHHS po301KHOCTEH y LIeHT-
pyBaHHI Oceil OTBOPIB aHKepa BiTHOCHO MiApeiiKo-
BOI OCHOBH ILITAJIN.

CIIMCOK BUKOPUCTAHUX JIXKEPEJI
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10. O. Makapos., B. II. Tpersxos., 1. O. po3-
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2.  Tomopyxa, B. B. Co3ganue u BHeApeHHE YIPYTUX
9JIEMEHTOB MPOMEKYTOUHOT'O CKPEIUICHUS pellb-
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BJIUSAHUE YIIPYTUX JE®OPMAILUMA B 3JIEMEHTAX
CKPEIVIEHUSA THUIIA KIIII- S HA BEJIMYUHY CHUJIbI
HPUXKXATHUA PEJBCA K ITIOAPEJIBCOBOMY OCHOBAHUAIO

He.ﬂb. )KeﬂeSHOILOpO)KHLIi;I TPaHCIIOPT ABJIACTCA OAHUM U3 Ba)KHEUIIINX 3BEHBEB SYKOHOMHUKH YKpaI/IHLI Hu OCHO-
BOM1 ee ’I‘paHCHOpTHOﬁ CHCTEMEI. Y UHThIBAs TO, 4YTO OOJILIIMHCTBO T'PY30BbLIX IIEPEBO30K yFOJ'H:HOfI " MEeTajurypruyde-
CKOH TIIPOMBIIIIIICHHOCTHU MIPOBOJUTCS KEJIE3HOAOPOKHBIM TPAHCIIOPTOM, 3(1)(1)CKTI/IBHOG €TI0 HUCIIOJIb30BAHUC ABJIACT-

doi 10.15802/STP2015/49217

© M. II. Hacreuuk, P. B. Mapkyins, B. B. CaBunpkuit, 2015



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxa ta nporpec Tpancnopty. Bicauk /{HinponeTpoBchKOro
HaI[iOHAJIIFHOTO YHIBePCHTETY 3ali3HHYHOTO TpaHcHopty, 2015, Ne 4 (58)

3AJII3BHUYHA KOJIIA

Cs1 HCOOXOIUMBIM YCIIOBHEM CTAOWJIM3AIMK U Pa3BUTHS 3KOHOMHUKHA YKpauHbl. OJHON U3 CTPATErHYECKUX PadoT,
CBSI3aHHBIX C BHEJPEHHEM CKOPOCTHOTO ABHMKEHHs I10€3/10B B YKpauHe, sBisieTcsi oOecrieueHne Ha/le)kKHOH paboThI
y3J1a TIPOMEKYTOYHOTO PEIbCOBOrO KPEIUIeHHs BO BpeMsi dKcIuTyaTanyu. FIMeHHO Ha mmyTeBble paboThl 110 cosiepxa-
HUIO U PEMOHTY CKpPEIUJICHUI MPUXOAUTCA 3HAYUTENbHAsl J0JsI TPYJIOBBIX 3aTpaT BO BpPEMs dKCIUTyaTalldd IMYTH.
OfHUM U3 OTEYECTBEHHBIX NMPOMEXKYTOYHBIX CKPEMJIEHUH, KOTOPOE MOCIE JUIMTENBHBIX IKCILTyaTallMOHHBIX Ha-
OuoieHHii BHEIPUIIOCH B IOCTOSIHHYIO SKCIUTyaTanuto, siBisiercst ckperuienne tuna KIII-5. JlanHoe ckperuieHune —
9TO TPOTOTHUII MOIBCKOTO PENbCOBOTO ckperuieHus Tura SB-3. Tlocie mmTenbHOM 3KCIDTyaTalllid B CKPEIUICHUH
tuna KIIII-5 BBISABICH psill HETOCTATKOB, CBS3aHHBIX C MPEXKICBPEMEHHBIM OTKa30M €T0 AJIEMEHTOB, YTO, B OCHOB-
HOM, CBSI3aHO C MHTEHCHBHBIM YMEHBIICHHEM BEJIHMYUHBI CHIIBI MPIKATUS Pelbca K MOIPETbCOBOMY OCHOBAaHHIO.
[TosTOMY 1IETBIO HCCIIEAOBAHMS ABISETCSA Pa3paboTKa METOJUKH M MPAKTUIECKUX CPEICTB KOHTPOJIS 32 COCTOSHUEM
paboTs! y31a penbcoBoro ckpervienus Tama KIIII-5 Bo Bpems skcmryatarmu. MeToauka. B ocHOBe METOIMKH TIPo-
BCACHUS I/ICCJ'I@I[OBaHI/Iﬂ JIC)KUT OILICHKA BJIWAHUA Pa3IMYHBIX (baKTOpOB Ha BCJIMYMHY CUJIbI IPUKATHA PEJIbCa K MO/~
pPENbCOBOMY OCHOBaHHIO B y3lie penbcoBoro ckperuieHusi tuna KIITI-5 Bo Bpemsi skciutyaranuu. Pe3yabTaThl.
C nomouiplo pa3pabOTaHHOW METOIUKH M MPAKTHYECKUX CPEICTB KOHTpOJS OBbLJIO YCTaHOBJIEHO, 4TO oOliee
HPENONAraeEMOe YMEHbIEHHUE CHIIbI TIPUIKATHS PEJIbCa K MOAPEbcoBoMY ocHOBaHMUIO B Tederun 1 =0 —800 iun.

m. Op. ¢ y4ETOM BIMSHMS Pa3iu4HbIX (pakropos, Moxker coctapuate P, =4,93 «xH. Hayunas nousna. Ilo

pe3yJbTaTaM HCCIIIOBaHUsI aBTOPaMH BIIEPBBIE OBUI ONMCAH M BBIPAKEH 3MIHPHUYECKOH 3aBHCHMOCTBIO IIPOIIECC
U3MEHEHHUs CHJIbl NPUXKATUS peNbca K MOAPENbCOBMY OCHOBaHMIO B ckpemnenun tuna KIITI-5 nocne npomycka T,
man. m. op. IlpakTHyeckast 3HaYMMOCTh. Pa3paboTana KOHCTPYKIUS YCTPOHCTBA sl KOHTPOJIS YIIPYTUX CBOWCTB
Y YMCIICHHOH OIIEHKH CHIDKECHUS CHIIBI TIPYDKATUS KIIEMMBI K PENIbCY B 3aBUCHMOCTH OT TPOITYIIIEHHOTO TOHHAXA.
Knioueswvie cnosa: npomexxyrounoe ckpemnenue tuna KIIII-5; ynpyras knemma; )KeCTKOCTb; CHJIa IPUXKATUSE
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ELASTIC DEFORMATIONS IMPACT IN ELEMENTS
OF THE RAIL FASTENING, TYPE KIIII-5 ON A SIZE
OF PRESSING FORCE OF THE RAIL TO THE SUBRAIL BASIS

Purpose. The railway transport is one of the most important links in economy of Ukraine, and it is a basis of its
transport system. As the majority of freight transportation of coal and metallurgical industry is conducted by railway
transport, its effective use is a necessary condition of stabilization and development in economy of Ukraine. One of
the strategic works connected with implementation of high-speed train service in Ukraine is the reliable work ensur-
ing of connection of intermediate rail fastening during operation. For engineering works, according to the contents
and repair of fastenings the considerable share of labor expenses during operation of a way is necessary. One of do-
mestic intermediate fastenings which after long operational supervision has implemented into continuous operation
is the fastening, type KIIII-5. This fastening is a prototype of the Polish rail fastening type SB-3. After the long op-
eration in fastenings, type KIIII-5, a number of the shortcomings connected with premature refusal of its elements
was revealed. This in generally is connected with intensive reduction of size of pressing force of a rail to the subrail
basis. Therefore the purpose is the development of a technique and practical control devices concerning a condition
of work of a rail fastening knot, type KIIII-5 at operation. Methodology. The assessment of various factors impact
at a size of pressing force of a rail to the subrail basis in the knot of a rail fastening, type KIIII-5 at operation is the
foundation of the research method. Findings. By means of the developed technique and practical control devices it
was established: the general reduction of pressing force of a rail to the subrail basis during one 7' =0—-800 mill.
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tons gross., taking into account influence of various factors, may constitute P, =4,93 kN. Originality. Accord-

ingly to the obtained results the author firstly described and expressed by empirical dependence the process of
change of pressing force of a rail to a subrail basis in a fastening, type KIIII-5 after the admission of T, one mill.
tons gross. Practical value. The device design is developed for control of elastic properties and a numerical assess-
ment of pressing force decrease of the terminal to a rail depending on the passed tonnage.

10.

11.

12.

Keywords: intermediate fastening type KIIII-5; elastic terminal; stifness; pressing force
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