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3. MORAVCIK M.,SIMSAJ D.: Jazdna stabilita nakladného Zelezniéného podvozka. In.:
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Uplatnenie vysledkov projektu

Uplatnenie vysledkov z projektu vidime v aplikacii na podvozky s radialne nastavitefnymi
napravami.

Ziskanymi meraniami sme celkom jednoznacne kvantifikovali rozdiely medzi jednotlivymi
variantnymi rieSeniami prepojenia dvojkolesi, ktoré nasledne boli pouzité pre simulacné
vypocty.

Takto ziskane vysledky mézu byt priamo pouzité pri vyvoji dalSich typov podvozkov, kde
vieme charakteristiky podvozka ladit na zaklade konkrétnych poZiadaviek, ktoré su od neho
pozadované.

V poslednom obdobi sa ¢oraz viac trh zaujima o podvozky pre vySsie rychlosti - 140km/h.
Vysledky z projektu su priamo aplikovatelné pri dalSom vyvaoji.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
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Projekt bol rozdeleny do Styroch etap, ktoré logicky nasleduju za sebou z pohfadu prac, a to:
etapa 1 ,Analyza su€asného stavu existujucich koncepénych rieSeni spojenia vozna s
podvozkom®.

etapa 2 ,Navrhy riedenia a 3D CAD model spojenia“

etapa 3 ,Optimalizacia jazdnych vlastnosti v software VI-Grade pod dvomi réznymi typmi
vozhov*

etapa 4 ,Vypracovanie konstrukénej dokumentacie a stavba prototypu vratane vykonania
skusok*

Na rie$eni tychto etap sa podielal cely riesitel'sky kolektiv pracovnikov ZDK. K dispozicii st
finalne spravy z optimalizacie jazdnych vlastnosti, vypoétového navrhu pevnosti spojenia a
CAD vykresova dokumentacia.

Boli vykonané skusky s vysutazenou skusobriou na realnom prototype podvozka, kde boli
prakticky overené vlastnosti prepojenia dvojkolesi.

Ciele v projekte boli postavené tak, aby mohlo byt preukazané zlepSenie jazdnej stability
podvozka novej generacie a demonstracia vylepSenych vlastnosti na funkénom prototype.
Specificky ciel 1: identifikacia kritickych oblasti pri zaviazani podvozka novej generéacie pod
rézne typy voznov

Specificky ciel 2: demonstracia rieSenia na redlnom prototype

Ako kritické, z pohladu stability jazdy, je overenie prijatych opatreni na dvoch typoch
nakladnych vozrfiov. Jazdné vlastnosti podvozka boli overované pre prazdny a aj loZzeny stav
voznov v skusobnej oblasti 1 — priama trat. Ta je z pohladu stability podvozka najviac
kriticka, pretoZe vozne su takto prevadzkované pri najvy$sej pripustnej rychlosti.V projekte
bola planovana vypoctova optimalizacia pre lahky, kratky a torzne tuhy vozen so
vzdialenostou oto¢nych ¢apov < 7m a na druhej strane dlhy, torzne poddajny vozeri so
vzdialenostou oto¢nych ¢apov = 13m.

Z vykonanych rozborov je z pohladu stability prazdnych a lozenych vozhiov najlepSia
nasledovna kombinaciou optimalizovanych parametrov podvozka ZDK-SB:

- Razvor podvozka 2m

- Uhol prepojenia dvojkolesi U-ramom s krizovym spojenim o uhle 34°

- Vzdialenost klznic od gufového otoéného ¢apu 1,2m.

Optimalizaciou parametrov podvozka sa podarilo vo vSetkych simulovanych stavoch znizit
hodnoty prie€neho zrychlenia na skrini vozna na podlimitné hodnoty. NajvySSie prieCne
zrychlenie s povodnym podvozkom ZDK-SB bolo dosiahnuté na kratkom prazdnom vozni a
ma hodnotu 4,66 m.s-2 pricom limitna hodnota v zmysle EN 14363 je 3 m.s-2. Po
optimalizacii sa podarilo maximalnu hodnotu prie¢neho zrychlenia znizit na podlimitnych
2,68 m.s-2, Co predstavuje zlepSenie 0 42,5%.

Pouzitim U-rdmu s krizovym spojenim o uhle 34° sa vo vysledku dosiahla vy$Sia tuhost
naprav a tiez vy§Si pomer posunutia kolies medzi napravami podvozka. Tuhost naprav bolo
vySSia v pozdiinom smere v rozmedzi 8,7% az 23,8% a v prie€nom smere v rozmedzi 8,4%
az 41,7% v zavislosti od zvislého zatazenia. Kedze vysSia tuhost naprav podvozka ma
pozitivny vplyv na jeho stabilitu, tak z vysledkov merania je mozné konstatovat, ze z
pohladu stability podvozka je vyhodnejSim spésobom prepojenie naprav pouzitie U-ramu
ako pouzitie krizovej vazby.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The project was divided into four stages, which logically follows one after another with
regard to works:

Stage 1 ,Analysis of current condition of existing concept solutions of bogie to wagon
connection®.

Stage 2 ,Proposals for solution and 3D CAD model of connection®

Stage 3 ,,Optimization of running characteristics in software VI-Grade under two different
wagon types”

Stage 4 ,Elaboration of design documentation and building of prototype, including
performance of tests"

The whole solving personnel of ZDK participated at all of these stages. The final reports on
optimization of the running characteristics, calculation design of connection strength and
CAD drawing documentation are at disposal.
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Tests with real prototype of the bogie were performed by the selected testing facility. During
these tests, properties of wheelset connection were practically verified.

The goals of the project were defined so that improvement of the running stability of a new
generation bogie could be proven, and so that improved properties on the functional
prototype could be demonstrated.

Specific goal 1: Identification of the critical areas after connecting a new generation bogie to
different wagon types

Specific goal 2: Demonstration of solution on a real prototype

With regard to the running stability, verification of taken measures on two types of freight
wagons seems to be critical. The running characteristics of the bogie were verified for empty
and for loaded condition of the wagons within the testing area 1 — straight track. This section
is the most critical with regard to bogie stability, because at this section, the wagons are
operated at the highest admissible speed. In the project, the calculation optimization was
planned for light, short and torsionally stiff wagon with distance between bogie pivots < 7m
and, on the other hand, long, torsionally flexible with distance between bogie pivots = 13m.
From performed analyses and with regard to stability of empty and loaded wagons, the
following combination of optimized parameters of the bogie ZDK-SB is the best:

- Bogie wheel base 2m

- Angle of wheelset interconnection by U-frame with cross-coupling of 34°

- Distance of the side bearers from the bogie pivot 1.2m.

By optimization of the bogie parameters, reduction of values of transverse acceleration on
the wagon body under the limit values was achieved in all simulated conditions. The
greatest transverse acceleration with the original bogie ZDK-SB was achieved on the short
empty wagon and its value was 4.66 m.s-2, whereby the limit value according to EN 14363
is 3 m.s-2. After optimization, the maximal value of the transverse acceleration was reduced
to under-limit value of 2.68 m.s-2, which represents an improvement by 42.5%.

Using of the U-frame with cross-coupling with angle of 34° resulted in greater stiffness of the
axles and also greater ratio of displacement of wheels between the bogie axles. The axle
stiffness was greater in the longitudinal direction from 8.7% to 23.8% and in the transverse
direction from 8.4% to 41.7% depending on the vertical loading. As the greater stiffness of
the bogie axles has a positive effect upon its stability, from the measurement results, it can
be concluded that, with regard to the bogie stability, the more favourable solution is using of
the U-frame than the cross-coupling.
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