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ABTOpamu npeasoXeHo KOHCTPYKTUBHOe
ucrnosiHeHue rnonepe4yHoli CBsI3u B TesiexXke
mogenun 18—100. Llenb — ycTpaHnTb
3ab6eraHnsi GOKOBbIX paM, CHU3UTb
WHTEHCUBHOCTb U3BUJTIUCTOIO ABUXEHUS,
BUOPOHAarpy>XeHHOCTb N U3HOCbI AeTanei
U y3/10B, YYYLUNTD MJ1IaBHOCTb X044, a TaKkxke
YCTPaHUTb MasiTHUKOBbIE Kosie6aHus
60KOBbIX paM OTHOCUTEJIbHO COOCTBEHHbIX
npoAobHbIX Ocel (TeM cambiM obieryasi
euje U pexxumMm paboTbl NOALUNMTHUKOBBIX
Y3J10B U JINTbIX HECYLLNX 3/IEMEHTOB).
MopaepHusauus TesieXXky nyTemM ycTaHOBKN
nonepe4yHow cBsi3u n agantepos MUNT

C M3HOCOCTOWKMMMU BUOBpONornaTuTensamm
npepanonaraeT CyLEeCTBEHHO yBe/INYNTb
rapaHTUpOBaHHbIVi MEeXPeMOHTHbIV npober
rpy30BbIX BaroHOB.

KnioyeBble coBa: xenesHasi opora, rpy30B04
BaroH, Tesexka, 6okosasi pama, HaapeccopHast
6asika, MofepHu3aLusi, rnornepeyHasl CBsi3b
OOKOBbIX pam, U3HOCHI Y3J10B U feTasew,
MEXPEMOHTHbIN rpober.
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TIBIT 9KCIUTyaTallM | TTOKA3bIBAET, UYTO
CYILIECTBYIOIIAsT TpeX3JeMEeHTHas
KOHCTPYKILMS TPY30BBIX TeJeKeK

monenu 18—100 (1 aHaIoTUYHBIX) Oe3 more-

PEYHOI CBSI3U HE 00eCIeunBaeT JOCTATOUHYIO

JK€CTKOCTD TeJIeXKKH B TIJIaHE, YTO TTPUBOIUT

K OTHOCUTEJILHOMY 3a0eTraH1I0 O0KOBBIX paM

Tenaexek (mo 15—20 MM), BeTM4rHa KOTOPOTO

00ycJI0BJIeHa 3a30paMU B OYKCOBOM ITPOEMeE

W BeJIMYMHOM TOPU3OHTATBHON aedopMalnn

MPYXWH. DTO SIBJICHUE OKa3bIBaeT HEraTUBHOE

BJIMSIHUE Ha TMHAMMKY BaroHa 1, Kak CJIeICT-

BUE, MPUBOAUT K MHTEHCUBHOMY M3HOCY

rpedHeit KOAECHBIX Map, TO €CTh MEXPEMOHT-

HBII TTpo0Oer BaroHa CHIXKAETCsI, yBeJIMUMBa-

JOTCS pacXolbl Ha OOTOYKY U 3aMeHY KOJIEC

[1-5].

[IprHMMas BO BHUMaHUE 3HAUYUTEIbHOE
KOJMYECTBO HAXOMSIIUXCS B 3KCILTyaTalluu
TeJieXkeK JaHHOTOo Tuma (6osiee 2 MITH), TIpe-
CTaBJIsCTCS 11eJ1eCO00pa3HbIM MPOBECTH UX
MOJIEPHU3ALNIO C BBEICHNEM B KOHCTPYKIIUIO
nornepeuHoii ¢Bsi3u. [Ipu aTOM Ha TIepBBIN
TUIaH BBIXOIUT BaKHasl MPUKJIagHAs 3amayda;
He nopabaThiBasi UMEIOIIUECs IUThIE JeTalu



(0OKOBBIE paMbl, HAIPEeCCOPHYIO 0aKy),
YCTaHOBUTb JIOTIOJTHUTEIbHBIN CUJIOBOM BJIe-
MEHT TeJIeXKKH. [IpraeM CTOUT 3aMEeTUTh, UTO
1esiecoodpazHa MOJAEpHU3AIMS UMEHHO Ha-
XOISIIIMXCS B 9KCTUTyaTaIluM TeJIeXKEK, TO €CTh
W3MEHEeHNEe B KOHCTPYKLIMH JOJKHO OBITH
MUHUMAaJIbHO BO3MOXHBIM (HE BBIXOIUTH
U3 JJUMUTA 3aTpar), HO Oe3yCIOBHO obOecrie-
YUBaTh 0€30TIACHOCTH ABUKECHUSI.

OauH U3 BapMaHTOB MOMEPEYHON CBSI3U
B TPEX3JIEMEHTHOM KOHCTPYKITMY PeaTu30BaH
B Tesiexxke Mmoaenu ZK-1 npoussoncrsa KHP
(puc. 1).

B nanHoOI Tenexke BBeJeHA CBA3b MEXITY
OOKOBBIMH paMaMM, BEITIOJITHEHHAsI B BUIIE
JIBYX ITePEKPELIMBAIOIIMXCS CTEPKHEN C yIIpy-
roit 3agenkoit. CTepXXHU MPOXOIST yepes
TEXHOJOTMYECKNE MPOEeMbl HaJpeCCOPHOU
OaJIK1, TEXHOJIOTUIECKIE OKHA OOKOBBIX paM
M 3aKPEIUISIOTCS B 3TUX paMax IIPY ITOMOIIN
YeThIpeX KYJUCHBIX PhIYaroB.

Ho 310 penrenne A0mycTUMO UL TIPU
3aMeHe OOKOBBIX paM TeJIEXKKH (UTO HETPH-
€MJIEMO B CBSI3M C BBICOKMMMU 3aTpaTaMM ), TaK
KaK KPOHIITEWHBI KPETUICHUSI CTEPKHEH OT-
JIATHI OJTHUM 1IEJTBIM C OOKOBUHOIA, a CheMHBIC
KPOHIITEHBI B TTPOEMBI TEXHOJIOTHIECKUX
OKOH OOKOBBIX paM TesiexxeK moaesau 18—100
YCTaHOBUTH HEJb3S 0 KOHCTPYKTUBHBIM
TIPUIHAM.

M36exath 3aMeHbl 00KOBUH MPEICTaBIsI-
€TCSI BOBMOXKHBIM ITPH BHITIOJTHEHUH TTOTTEpey-
HOW CBS13Y B BUJIE 3aMKHYTOI MPSIMOYTOJIbHOM
B TUTaHE paMBl, IPUKPETUISIEMOM K BEpXHEMY
nosicy OOKOBOI paMbl B 30HE PECCOPHOTrO
npoeMa (puc. 2).

B Mecte 3akperuieHust pama umeeT hacoH-
HYIO 4aCTh, OXBATHIBAIOIIYIO CBEPXY IOSIC
60KoBUHBI. CHI3Y K OITOPHBIM YaCTSIM ITOTIC-
PEYHOI CBSI3M KPETISITCS 00JITaMU TUTACTUHBI,
CKperuisiionie ee ¢ 60KOBUHAMU TEIEXKKHU.
Mexy OTTOpHOI1 YaCThIO paMbI-CBSI3W U BEPX-
HUM MOsICOM OOKOBMHBI HEOOXOAMMA yCTa-
HOBKa yIpyroil mpokiaaku, obecrneynuBaro-
1€l HEKOTOPYIO0 BO3MOXHOCTb OTHOCUTEb-
HOTO TaJIONUPYIONIETO ABUKEHUsT OOKOBBIX
paM IIpU TIPOXOJE TEJIEKKON BepTUKATBHBIX
HEepOBHOCTEe! pesibcoBoro mytu. Ha mponoJib-
HBIX 3JIEMEHTAX paMbl MOXKHO ITPEIYCMOTPETh
OTIOPHbBIE TUTOIIAIKHU JIJISI aBTOPEXKMMa.

TTpennoxeHHOe KOHCTPYKTUBHOE UCTIOJ-
HEHUE MOTePEeYHO CBSA3U B TeJIEXKKe MOACN
18—100 (puc. 2) mO3BOJUT yCTPAaHUTH 3abera-
HUs 60KOBBIX paMm. Kpome TOro, CHUBATCS
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Puc. 1. Tenexka tuna ZK1.

WHTEHCUBHOCTD U3BMJIMCTOTO IBUKCHMUSI,
BUOPOHArpy>KeHHOCTb M M3HOCH JeTaleit
W y3JI0B, CTAHET CTaOMIIbHEE TJIABHOCTD X0/1a,
a TaKkKe OYyIyT ycTpaHEeHBI MasiTHUKOBBIC KO-
JIe0aHMsT O0OKOBBIX paM OTHOCUTEIBHO COOCT-
BEHHBIX IIPOIOJBHBIX OCEi, UTO YIYyJIIUT
pexXuM pabOTHl MOAIIUITHUKOBEIX Y3JI0B
W JIUTHIX HECYIIINX 3JIEMCHTOB.

YcTaHOBKA KAaCCETHBIX MOAIIMITHUKOB
B TesexkKy Moaenn 18—100 siBisieTcsT 3aKOHO-
MEPHBIM Pe3yJbTaTOM SBOTIOLNI KOHCTPYK-
IIMY OTEUECTBEHHBIX TEJIEKEK IPY30BBIX Baro-
HoB. CHavajla MacCOBO MPUMEHSUIMCH IO -
IIUITHUKU CKOJIBXECHUS, 3aTeM POJIMKOBBIC
WIMHAPUYECKIE, B TIOCICIHIE TOIbI TTOJTY-
YalT pacpoCTpaHECHNE KOHUUCCKHUE POJIH-
KOBBIC TTOAIIMITHUKY KaCCETHOTO THUTIA.

Jl1s yCTaHOBKM TaKUX MOIITUITHUKOB
B TesiexXku mozaenu 18—100, 60KOBUHBI KOTO-
PBIX UMEIOT IIMPOKUIN YETIOCTHOM MPOEM,
HEOOXOIMMO JIN00 COXPAaHUTh B KOHCTPYKIIUH
TUITOBOM KOPITyC OYKCHI — M B 3TOM ClTy4yae
Harpy3ka Ha KaCCETHBIN MOMIIMITHUK IIepe-
JaeTcs yepe3 HeTo, JIM0O YCTAHOBUTD CIICIIM -
aNbHBIA 3JIEMEHT — HarpyxKarelb, aganTep
KaCCEeTHOTO MOIIIUITHUKA.

AnamnTep T0JKeH obecIrieunBaTh HaaeXK-
HYIO CBSI3b KOJIECHOI mapbl ¢ OOKOBOI pa-

Puc. 2. TpexaneMeHTHasl Tesiexxka ¢ ycTaHOBJ/IEHHOM
nornepe4yHoli CBA3bi0.
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Puc. 3. Agantep kacceTHOro nogLWnnHuKa.

MO TeJeXKH, paBHOMEPHO IepenaBaTh
Harpy3Ky Ha KaCCETHBIM MOAIMIUIHUK
(TO ecTh 0OeCIIeuYMBaTh MAaKCUMAIbHYIO 30-
HY HarpyeHus pOJUKOB MOAIIAITHUKA).
BwmecTe ¢ Tem, cyliecTBYIOIIME B TaHHBIA
MOMEHT KOHCTPYKIIMHY OYKCOBBIX a1aliTepOB
11st Teniexku 18—100 KomupyoT KOHCTPYK-
A0 BEPXHEW YacTH THUIIOBOTO KopImyca
OYKCHI TeJICXKKHU, 9TO HEM30EKHO BBI3BIBACT
IMOBTOPEHME KOHCTPYKTUBHOT'O HEIOCTAaTKA
9TOTO y3Jla — HepaBHOMEPHOE HarpyKeHUe
POJIMKOB KAaCCETHOTO MOAIIUITHUKA, TP
KOTOPOM Harpy3kKa KOHIIEHTPHPYETCS
Ha 3—4 BepXHUX pOJIMKaX.

Juist yayqimeHus: pexXXuMa HarpyKeHUs
KaCCETHOTO IOAIIMITHUKA 1 00eCIIeYeHYSI IIPU
5TOM B3aMMO3aMEHSIEMOCTH C TUTIOBBIM KOP-
IycoM OYKCHI pa3paboTaH ABYX3JIEMEHTHBIN
amanTep, COCTOSIIITUI U3 OTIOPHOTO ITOTYKOJIb-
11a ¥ HarpyXaTels B (hbopMe apKH.

KoHCcTpyKTHBHOE MCITOTHEHUE amarTepa
W3 IBYX 9aCTei, He CBSI3aHHBIX XKECTKO MEXKITY
c000i1, 00YCIIOBIIEHO TeM, YTO OOKOBMHA Te-
JIEXKKU UMeeT HeOOJIBIITYIO ITO IpUHE (BIOJIb
IIPONOJBHOI OCH) OIIOPHYIO 30HY IS TIepe-
a9y BEPTUKAJIbHOM HAarpy3Ku. A 3TO IIpHU
B3SITUM 3a OCHOBY KOHCTPYKIIMU THUIIOBOTO
KopITyca OyKCHI IIPUBOIUT K HEOOXOIUMOCTH
CyXaTh OITOPHYIO TUIOIIAAKY amanTepa, hop-
MUPYST MACCUBHOE CEUCHME €TO BEpXHEH YaCTH
¢ N30BITOYHOI XXecTKOCThI0. Harpy3ska Kpart-
YalIIuM IIyTeM IlepeaaeTcss Ha BEPXHIOI
YacTh HAPYKHOTO KOJIbIIa KACCETHOTO IOJI-
IIAITHUKA, YTO IPUBOIUT K HEPaBHOMEPHOM
3arpy3Ke POJMKOB.

HoBasg xoHcTpykuus agantepa MUUT
MpeanojaraeT BBIIIOJHEHNE OIIOPHOM ero
YacTH B BHMJE ITOJYKOJIbIIa C MaJOM XKeCT-
KOCTBIO B BEpTUKAJIBHOI IIJIOCKOCTH, B3aIMO-
JIEeMCTBYIOIIETO C apOYHBIM HarpyKartelieM
¥ 00eCIIeYMBAIOIIIETO Iiepeaady BepTUKATbHBIX
CHUJI Ha CTOPOHBI MOJIYKOJIbIIa, a HE Ha ero
BEPXHIOIO YacThb (puc. 3).

Takoe pelnreHue, ¢ y9yeToM Maoi sKecT-
KOCTH ITOJTYKOJIBIIA, TT03BOJIICT pABHOMEPHO
Harpy3uTh NOAIIUITHUK, TO €CTh YBEJIMIUTH
30HY Harpy:kKeHUsI pOJIMKOB, U TeM CaMbIM
TMOBBICUTH PeCypC MOAIITUITHAKA.

Kpome Toro, Bo3MOXXHA YCTaHOBKA YIIPY-
TUX BJIEMEHTOB MEKITY IIOJIYKOIBIIOM afariTe-
pau HarpyxarejeM, a TakKe MeXIy Harpyska-
TeJieM ¥ OOKOBOI paMOM TEJIEXKKH, YTO IIOMO-
raeT CHU3WTh AMHAMHWUYECKUE HATrpy3KH
B OYKCOBOM y3JI€ ¥ YBEJIMIUTD TOJITOBEYHOCTh
KaCCEeTHOTO MOIIINITHUKA.

Takum obpazoM, MOAEPHU3ALIUST TENEXKKUA
IyTeM YCTAHOBKM TTOTIEPEYHOM CBSI3U, a TAKKe
3aMeHa OYKCOBBIX y3/IOB Ha KACCETHBIE MTOMIIINTI-
HUKH C afanTepamMu ¥ I3HOCOCTOMKIMI BUOPO-
nornotutesisimu 1o cxeMe MUUT naet ocHoBa-
HMeE CYIIIeCTBEHHO YBEIMINUTh TapaHTAPOBAHHEII
MEXXPEMOHTHEIN ITPOOET IPy30BBIX BATOHOB
¢0 160 10 250 ThICSTY KM, a B riepcriekTrBe 10 500
ThIcsiu. U 3TO BIOSTHE peasibHbII MTPOrHO3.
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MODERNIZATION OF CARGO BOGIES: MOUNTING OF A TRANSVERSE

CONNECTION ASSEMBLY
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ABSTRACT

The authors offer design of transverse connec-
tion assembly in the bogie of type 18-100 of a
cargo car. The aim is to eliminate lozenging of side
frames, reduce intensity of sinuous movement, vi-
bration load and wear of parts and assemblies,
improve smoothness, as well as eliminate pendular
oscillations of side frames with respect to their own

longitudinal axes (thus facilitating also the operation
mode of bearing units and cast bearing elements).
Modernization of a bogie by mounting transverse
connection assembly, as well as replacing axle bear-
ings with cassette-type bearings and adapters of
MIIT design with wear-resistant vibration absorbers,
assumes to substantially increase guaranteed over-
haul life of freight cars.

Keywords: railway, freight car, bogie, side frame, bolster, modernization, transverse connection of side

frames, wear of units and parts, overhaul life.

Background. Operation experience shows that
existing three-element design of bogies 18-100(and
similar) without transverse connection does not pro-
vide sufficient rigidity of rail cargo cars’ a bogie in the
plan, resulting in relative lozenging of bogie side
frames (to 15-20 mm), the value of which is due to
gaps in pedestal jaw opening and value of horizontal
deformation of the spring. This phenomenon has a
negative impact on car’s dynamics and, as a conse-
quence, leads to intensive wear of wheel set flange,
that is overhaul life of a car reduces, costs of turning
and replacement of wheels increase [1-5].

Taking into account the considerable number of
bogies of this type in operation (more than 2 min), it
is appropriate to carry out their modernization, intro-
ducing transverse connection in the structure. An
important applied task comes to the fore: how, without
modifying existing cast parts (side frames, bolster),
to install an additional power element of a bogie. And
it is worth noting that modernization of bogies being
in operation is expedient, i.e. changes in the structure
should be as minimum as possible they should not go
out of the limit costs), but definitely ensure traffic
safety.

Objective. The objective of the authors is to
consider modernization of cargo bogies through
mounting of specially designed transverse connection
assemblies.

Methods. The authors use general scientific and
engineering methods, simulation, comparative
analysis.

Results. One embodiment of the transverse con-
nection in the three-element design is implemented
in model ZK-1, of Chinese production (Pic. 1).

In this bogie the connection between side frames
is introduced, made in the form of two intersecting
rods with flexible imbedding. The rods pass through

Pic. 1. Bogie type ZK1.

process openings of bolster, process windows of
side frames are fixed in these frames with four link
levers.

But this solution is permissible only when replac-
ing bogie’s side frames (which is unacceptable due
to high cost), as mounting brackets of rods are cast
in one piece with the sidewall, and removable brackets
in process openings of side frames of bogie18-100
cannot be installed for structural reasons.

Avoiding replacing sidewalls is possible when
transverse connection is made in the form of a closed
rectangular frame attached to the arch bar in the area
of bolster opening (Pic. 2).

At fixing point the frame has a fitting, covering arch
bar from above. From below cross plates are bolted
to bearing parts of transverse connection, fastening
it with sidewalls of the bogie. Between bearing part of
frame-connection and arch bar it is necessary to in-
stall elastic gasket providing some possibility of rela-
tive galloping movement of side frames when a bogie
passes vertical track irregularities. On longitudinal
frame elements it is possible to provide support points
for auto mode.

The proposed design of transverse connection in
the bogie 18-100 (Pic. 2) will eliminate lozenging of
bogie side frames. In addition intensity of sinuous
movement, vibration load and wear of parts and as-
semblies will reduce, smoothness will be more stable,
and pendular oscillations of side frames with respect
to their own longitudinal axes will be eliminated, which
will improve operation of bearing units and cast bear-
ing elements.

Installation of cassette-type bearings in the bogie
18-100 is a natural result of evolution in design of
domestic freight car bogies. First slider bearings were
widely used, then cylindrical roller and, in the last
years cassette-type roller bearings are spreading.

Pic. 2. Three-element bogie with mounted transverse
connection.
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loader

Pic. 3. Adapter of cassette-

type bearing. hal f-ring

For installation of these bearings in the bogie 18-
100, sides of which have a wide jaw opening, it is
necessary either to maintain already existing axle box
body — in this case the load on the cassette-type
bearing is transferred, or to install a special element
— loader, adapter of cassette-type bearing.

The adapter should provide reliable connection
of wheel set with bogie side frame, transfer the load
evenly on the cassette-type bearing (i.e. provide
maximum loading zone of bearing’s rollers). How-
ever, currently existing design of axle adapters for
bogie 18-100 copy design of the top part of a typical
axle box body of a bogie, which inevitably causes
repetition of design flaws of that node — uneven loa-
ding of rollers of cassette-type bearing, in which the
load is concentrated on the upper 3—4 rollers.

In order to improve the loading mode of a cas-
sette-type bearing and to ensure with standard axle
box body two-element adapter has been designed,
which consists of a supporting half-ring and loader in
the form of an arch.

Design of the adapter of two parts, not rigidly
connected to each other, is determined by the fact
that sidewall of the bogie has a small in width (along
the longitudinal axis) supporting zone to transfer
vertical load. And it, if the design of standard axle box
body is taken for basis, leads to the need to narrow
the bearing area of the adapter, forming a massive
cross-section of its upper part with excessive rigidity.
The load is transferred by the shortest route to the
upper part of the outer ring of the cassette-type bear-
ing, which leads to uneven loading of rollers.

The new design of the adapter of MIIT University
assumes that its supporting part is made in a form of
semicircle with small rigidity in the vertical plane, in-
teracting with an arched loader and providing transfer
of vertical forces to the sides of semicircle rather than
to its upper part (Pic. 3).

Such a solution, taking into account the low rigidity
of half-ring, enables to evenly load bearing, thatis, to

increase the area of loading of rollers, and thereby
extend bearing life.

Moreover, it is possible to install resilient ele-
ments between the adapter’s half-ring and loader,
as well as between the loader and bogie’s side
frame, which helps to reduce dynamic load in axle
boxes and increase durability of cassette-type
bearing.

Conclusion. Modernization of a bogie by in-
stalling transverse connection, as well as replacing
axle boxes with cassette-type bearings with adapt-
ers and wear-resistant vibration absorbers accord-
ing to scheme of MIIT, gives a ground to signifi-
cantly increase the guaranteed overhaul life of
freight cars from 160 to 250 thousand kilometers,
and in the future up to 500 thousand kilometers.
And it is quite a real forecast.
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