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Analyza dynamiky dlhého nakladného voia

Jan Dizo, Ing. PhD., Strojnicka fakulta, Zilinskdiverzita v Ziline.
E-mail: jan.dizo@fstroj.uniza.sk

Tento ¢lanok je zamerany na posudenie jazdnych vlastnosiihého nakladného voia, ktory je vybaveny podvozkami
Y25. Hodnotenie je vykonané na zaklade dynamickycéimulacii potitaéového modelu kdajového vozidla. Podvozok
Y25 je v s¥asnosti najpouzivanejsi podvozok pre nakladné vozneregiéne strednej a vychodnej Eurépy. Hlavna
pozornod’ v tejto praci je sustredena na tvorbu pdita¢ového modelu dlhého nakladného vaia a posudenie jeho
jazdnych vlastnosti p&as jazdy po modeli realneho Useku Zeleafmiej trate. Vypoéty boli vykonané prostrednictvom
poditaéového programu ADAMS/Rail. Do modelu trate boli ti¢ aplikované namerané nerovnosti trate.

KPuéové slova podvozok Y25, dihy nadkladny vozepctitatova simulacia, hodnotenie jazdnych vlastnosti
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Abstract
Article: Long goods wagon dynamic analysis
Author: Dizo Jan, MSc., Ph.D.

Workplace:  The Faculty of Mechanical Engineeringjuérsity of Zilina

Keywords: Y25 bogie, long goods wagon, computeusition, ride characteristics assessment

The paper is aimed to the ride characteristicssassent of long freight wagon equipped by Y25 bogiesising railway

car computer models dynamics simulations. The Bd@B is the most widely used running gear for fntigragons in

Central and Eastern Europe nowadays. The work éscaa the long wagon virtual model and its riderabiristics as-

sessment during as it ran on the track model oféhkparticular track section. Applied calculagdmve been performed
by means of the ADAMS/Rail computer program.

Computer simulation is very popular way for railweghicles ride characteristics analysis. The rugpniehicle analysis
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introduces complex field that is using tools andhnds of mechanics, mathematics, material engingegngineering
technology for solutions. In presented paper asduaned the ride characteristics for the long gowdgon called VEL-
Wagon. Evaluated parameters were vertical andalataneel forces and the very important safety date— derailment
quotient (Y/Q). These parameters have been evaumith tare good wagon and laden goods wagon (nadximeelset
load of 22.5 t). These vehicles have been run ermehl track section between two Slovak villagesaBy and Wany nad
Zitavou. The track irregularities have been appligttin the track model too. From calculated valoéside characteristic
parameters follows it, the worst working conditiwes been reached, when the unloaded wagon is gionithe track. The
maximum Y/Q ratio (0.485) has been reached foettternal wheel of the guiding wheelset, what is lisn allowed 1.2
for this track section.
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Moznosti modelovani toki partikularnich material G4 béhem vyprazdiovani korecka korecko-
vého dopravniku

Jonék Martin, Ing., Fakulta strojniho inzenyrswiJT v Brng.
E-mail: yjonak02@stud.fme.vutbr.cz.

Clanek se zabyva moznostmi modelovani tdkpartikularnich material @ béhem vyprazdiovani koretki kore¢kového
dopravniku. Konkrétn & jsou zde prezentovany dva fistupy, analyticky a numericky. V prvnim pfipadé je pro feSeni
vySe zmirgné problematiky pouzit analyticky vypoletni nastroj, ktery byl za timto U¢elem vytvaten. V druhém p#i-

padé se jedna o numerickou simulaci toku partikularnihomaterialu s pouzitim metody diskrétnich prvki. Oba pri-

stupy je mozno pouzit pro stanoveni tvaru povrchu mterialu v kore¢ku béhem jeho vyprazdiovani, wetné stanoveni
zpusobu a z#&atku vyprazdinovani. V pfipadé pouziti vypotetniho nastroje je UlohareSena jako dvouroznirna a

v piipadé pouziti numerické simulace Ize Glohuesit i jako trojrozmérnou. V ¢lanku jsou rovnéz prezentovany vy-
sledky experimentalniho o¥ieni obou gistupi, kdy bylo vyuzito Zarizeni pro kreativni systém tvorby matematic-
kych popisii obecnych proceé nachazejici se v Laborat#i partikularnich latek na Fakult & strojniho inZenyrstvi VUT

v Brné.

Kli ¢éové slova:koretek, kor&kovy dopravnik, partikularni materiél, metoda détkich prvk
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Article: Possibilities of modelling of flows of paticulate materials during discharging of buckets
Author: Jonék Martin, MSc.
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Workplace: Department of Handling and Building Miaxas, Institute of Automotive Engineering, FacufyMechani-
cal Engineering, Brno University of Technology

Keywords:  bucket, bucket elevator, particulate material, itz element method

This article deals with description of modelling fidws and deformations of particulate materialsirny the process of
discharging the bucket. Two approaches are pregdntthe first case the analytical computational ts used for modelling
of flows of particulate materials. In the secondecthe numerical simulation based on discrete elfemethod is performed.
Furthermore, the experimental facility, which igiated in The Laboratory of particulate materiedsysed for verification
and validation of above-mentioned approaches.

Presented analytical computational tool partibiged on continuum mechanics is written in C++ws®s STL and ,open-
source” libraries. This analytical computationabltés suitable for description of flows of free Wing and cohesionless
particulate materials.

A discrete element method, also called DEM, is micaémethod, which is suitable for computing thetion and intera-
ctions of a large number of discrete particles. faster calculation, these particles have oftepheiscal shape and same
properties, but generally they may have differdwatpes and different properties. In our case, thdeYs used for above-
mentioned modelling.

The experiment was performed for gravitational kissging method and its progress was recorded wsimngh speed ca-
mera. The recorded data were then processed byeipragessing techniques. The following material used as experi-
mental particulate material: M-COLOR white 00052/ spec. density 1.9418 g:émbulk density 1.12 g.cr

POLYMER INSTITUTE Brno, CZ.

The final comparison of results has shown an apprabe match among the analytical approach, numeamaroach and
performed experiment.
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Laseroveé popisovani materiak

Knedlova Jana, Ing., Sykorova LibuSe, Doc. IngCRPhPata Vladimir, Doc. Ing. Dr.
Ustav vyrobniho inzenyrstvi, FT UTB ve ZirE-mail: knedlova@ft.utb.cz

[

dlouhé Zivotnosti, opotebeni¢i hlediska ekonomického. Vysoké pozadavky na zpragéani téchto materiali jsme nu-
cenifeSit aplikaci nekonvernich technologii, nebd klasické metody obraléni jiz ¢asto nespiiuji poZzadavky kladené
na rychlost a kvalitu zpracovani. Proto se staléastji setkavame s metodami, které dovoluji dosdhnoutazkratsi ¢as
lepSich vysledia. Piedni misto mezi &mito technologiemi zaujimé nepochyb# i laser. Frispévek je zanéfen na jednu
z laserovych aplikaci - laserové popisovani, kdyogadovana entita vznik& na zéklad interakce laserového paprsku
s materialem, a to bez fisobeni sily na obrabny material. Clanek se zabyva aplikaci fraktalni geometrie na paeh
polymernich materidli (uméla kize), ktery byl ziskan pomoci laserového mikroobraii. Byl proveden experiment
pro vybrané plochy pfi zméné technologickych parametii a rizném pracovnim rezimu laserového paprsku. Cilem
bylo zvazit mozné znény zkoumané plochy vyplyvajicich z iznych pracovnich rezimi laserového paprsku (pulzni
vs. kontinualni).

Kli ¢ova slova laser, vykon, rychlost, jakost, fraktalni geoneetr
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A current level of the production requires the aggbmaterials to meet the most demanding critertarims of the long term
durability, wear and economy. Therefore we havedive the high demands on their processing by eqjin of non-
conventional technologies as the common methogsaafuction often do not meet requirements for saatiquality. As
a result, the methods which enable us to achietterbesults in a shorten time are applied. Undedilyt a laser takes main
place within these technologies. Engraving belamgeng non-conventional method of laser scribing dna based mainly
on the physical or the physic-chemical principletofck removal without the action of force on thectined material. This
study deals with optimal setting of parametersasél beam for booking scribing, especially deall application of fractal
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geometry on surface of polymeric material ( arigfi¢eather) obtained by laser micromachining Theas done an experi-
mental manufacturing of the chosen entities atttange of a technological parametres and laser bezae. The aim was
to consider possible changes of the given surfeemdting from different laser beam mode (pulsecesitinuous).
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Analyza vlivu predehfevu vysokopevnostni ocele na svarovy spoj

Kusmierczak Sylvia, Ing., PhD., Kiihn Daniel, Bc.,
Fakulta vyrobnich technologii a managementu, UJERtnad Labem. E-mail: kusmierczak@fvtm.ujep.cz.

Tento ¢lanek je reakci nac¢asty pozadavek praxe, ktera je nucena hledat v dneSdobé moznosti Sefeni vyrobnich
nakladi. Pozornost vedoucich pracovnii firem seéasto obraci do provoi, kde nasledrt dochazi k zasalim a Upra-
vam jiz ovérenych technologickych postup s cilem usaitit finanéni prostiedky. V hled&ku se nefastéji objevu;ji
pozadavky na zkraceni, pipadné odstranéni tepelného zpracovani materiél a vyrobkii, omezeni testovani hotovych
vyrobki apod. V pripadé svatovanych konstrukci je vedenim€asto prosazovan pozadavek na optimalizaci az od-
stranéni pfedehfevu a dolfevu svdence. Redlozenyélanek se ¥nuje analyze vlivu predehfevu vysokopevnostnich
materiali SS00MC a S700MC na strukturu a mechanické vlastntissvarového spoje vytvé#deného pomoci oblouko-
vého svadovani tavici se elektrodou v aktivnim plynu, kteryse¢asto uplatiiuje u ¢asti kolejovych vozidel. Tento typ
zafizeni je vystaven vyraznému dynamickému naméahéani,asledkem kterého, v pipadé nevhodné provedeného
svaru, hrozi nebezpéi Gnavového poruSeni s katastrofickymi nasledky. Na&xperimentalnich vzorcich, u kterych
jednou byl a podruhé nebyl pouzity gfedehfev, bylo pomoci platnych norem a mikroskopické angkzy provedeno
porovnani mikrostruktury a tvrdosti svarového spoje. Na zaklad zjisténych vysledki bylo vypracovano doporuweni
pro technickou praxi.

Kli ¢ova slova:predeltev, ocele, suavani, analyza, tvrdost svaru,
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The aim of this paper was to analyze the effeqirefheating on the structure and hardness of thdedgoints produced
from high-strength steels. This weld should be useithe construction of parts of railway vehicl@fiese types of con-
struction are often subject to conflicting requiemts. On the one hand, the requirement for higingth and long life
design, on the other hand, has to be the lighesigd. Construction of rail vehicles is a combimatof all types of steel,
but there are used more and more high-strength $edded joint was made on samples with and witlppaheating, using
welding method 135 on the equipment Fronius Tramagyc 5000. Produced weld joints were tested bgranand micros-
copic analysis accordingSN EN 1321 and microhardness accordi®N EN 6508-1.

Microscopic analysis was carried out on the basitenials SS500MC and S700MC, HAZ and in the placklsvel he exami-
ned areas were descripted and we can be saichthatetids after application of preheating show stmecwhich is suitable
for the manufacture of steel structures for ralliekes.

Further was carried out microhardness test ondkestof which it can be concluded that the hardoésld joints without
preheating is significantly higher as hardness @ifivjoints with the preheating. The values measurede HAZ on weld
without preheating approached the maximum allowéibi& of hardness 380 HVO0.1. Such an increaseardhess in the
created weld joint is dangerous with regard toicyldading, which is typical for the operation aflway vehicles and here
is the risk of fatigue failure and next fracturettoé welded joint.

Based on the results can be recommended to math&jpreheating of basic materials to achieve #sireld properties of
welded joints.
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Integrovanie signalizatorac¢innosti ruénej brzdy do konstrukcie ndkladného podvozka Y25

Manurova Maria, Ing., Gerlici Juraj, prof. Dr. Ing.atk Tomas, doc. Ing., PhD., HaruSinec Jozef, PgD., 5
Zilinska univerzita v Ziline, Strojnicka fakulta,atedra dopravnej a maniputeej techniky, Univerzitna 1, 010 26 Zilina,
tel.: +421 (41) 513 2553, e-mail: maria.manurova@fainiza.sk.

The article deals with a design of a ,braked — relesed” state signalization device of an Y25 freighdogie handbrake.
The article gives a brief description of a brakingsystem and existing design solution of signalizatio The engineering
design of the optical and acoustic signalling dewig designed with respect to the requirements, th@gstruction of the
bogie and the relevant standards make the core df¢ work.

Kli ¢ova slova:signalizator, nakladny, podvozokgna brzda
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Modernizace praktické vyuky technickych oboi se zandirenim na mechanické zkousky

Mdiller, Miroslav, dvoc., Ing., Ph.D., ValaSek Pétg. Ph.D.
Technicka fakultaCeska zerdélska univerzita v Praze. E-mail: muller@tf.czu.cz.

Vyuka studenti technickych oboni je pro primysl podstatna a zadouci. K zajigtni optimalnich podminek vyuky
v technickych pfedmétech je podstatné mit praktické a didaktické pondicky poplatné své doB. V ramci vyuky tech-
nickych predméti zajiStovanych na Katedre materialu a strojirenské technologie doSlo v roc2012 k vyraznému
posileni praktické vyuky diky pafizeni Univerzalniho zkuSebniho stroje a teoretick&asti diky vytvoieni multimedi-
alnich studijnich podkladi zaméfenych na néfeni, se kterym se studenti seznamujiéhem vyuku. Pro zajiS€ni
zpétné vazby pro vyuku byl na konci semestru distribuedn dotaznik. Dotaznikové Sdeni mélo jediny cil a to urdit
prinos implementace nového #ézeni a didaktickych pomicek v ramci vyuky.

Kli ¢éové slova:didaktické ponicky, praxe, technické obory, vddni
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Teaching students of technical branches is es$emtéhdesirable for an industry. For securing optimconditions for
teaching technical subjects it is essential to hmotd practical and didactic aids of modern timéthild teaching technical
subjects ensured by Department of Material SciemzeManufacturing Technology it came in year 2012 significant
strengthening of the practical lessons owing tamgiyniversal testing machine and the theoretieat pwing to creating
multimedia studying bases focused on measuremehtwtiich students are get acquainted during lesdeorsensuring a
feedback for the lesson a questionnaire was dig&ibin the end of the term. The only aim of thegjiwnnaire was to
determine a contribution of the implementation efvrequipment and didactic aids within the teaclsituglents of technical
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branches. From addressed about 400 students 28&mfhave completed the questionnaire. Fig. ¥ show the results of
the questionnaire, that means: a preference offnglof a laboratory lesson course, sources ofgginformation with in
lessons, a usability of a multimedia support fodging, a usability of a multimedia support witlsirpreparation for a test,
an efficiency of using multimedia support, usingdam equipment within a lesson, an efficiency aflesting software of
the universal testing machine and prospective @biberating knowledge usability on the labour mar8aidents entering
the production companies often meet the procei®edksting in various stages of the productiodecydniversities should
not educate only good theoretically prepared gredudt cannot be supposed that the graduateseld only managing
positions but also e.g. technologists etc. Foralwaduates, namely in Bachelor studying prograntheeknowledge of
operating common testing equipments is essentiab the knowledge and usage possibilities of statlare essential.
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Vliv Feznych podminek na kvalitu obrobeného povrchu i podélném brouSeni oceli X6Cr-
NiMoTi

Novak Martin, Ing. Ph.D., Naprstkova Natasa, Ing.OP
Fakulta vyrobnich technologii a managementu, UJERt/nad Labem. E-mail: novak@fvtm.ujep.cz

Obrabéni nerezovych oceli je dlezitou aéasto pouzivanou technologii. Vyrobky z&chto materidli se¢asto pouzivaji
ve strojirenstvi. Dosazena kvalita povrchu obrobkypo obrabéni, respektive po brouseni je jednim zidlezitych para-
metri, které nam vypovidaji o kvalité obrabéciho procesu.Clanek se zabyva vlivenfeznych podminek na kvalitu
povrchu p¥i brouseni oceli X6CrNiMoTi dle EN ISO, konkrétné p¥i podélném brousSeni.

Kli ¢ova slova:ocel, brouSeniezné podminky, kvalita povrchu
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Machining of stainless steels is often an importesgd technology. Products made from these magexial often used in
mechanical engineering, and quality of workpiecdamie roughness after machining respective grin@irane of the im-
portant parameters that to us speak about thetgodlihe machining process.

This paper deals with an experiment that was caeduat FPTM JEPU. It was grinded under certainmmyitainless steel
and then has been evaluated achieved roughnesacbimad surfaces.

In the experiment, samples were machined from thteral X6 CrNiMoTi, which is stainless steel. $t ¢hrome-nickel
austenitic steel marked 1.4571 (X6CrNiMoTi) accogdto EN 10088-1. Samples from this material weeehmed with
longitudinal grinding by given cutting conditionseg Table 1). Roughness parameters and surfadke prefe measured
using a Hommel tester T1000 device according$&N EN ISO 4287 (Fig.1). The values obtained frois theasurement
are shown in Fig. 2 and 3. Fig. 4 and 5 are shosguieed material ratio curves of machined sampisasurement of
roundness deviation was also conducted in the &by of precision measuring of Faculty of Prodmetlechnology and
Management. For measurement was used measuringeddéoimmel Tester Form 1000 (Fig.6). Fig. 7 showsxample of
measuring deviations from roundness. On the Fig.8graph of deviations from roundness dependingutting speed.
After considering all the received parameters serfaoughness, surface profile, material ratio cuime deviations from
roundness, we can conclude that an increase ahgugpeed during creep feed grinding it positivieeted on all these
parameters. With the increase in cutting speeedsaing the size of primary plastic deformation eedlice stamping chips.
This is caused for example by reducing the chipkiess subscribed to one grain of the grinding Whees also increase
the heat in the cutting zone. It was thereforeutald the effect of cutting speed on surface qualihich was obtained by
creep feed grinding. It was found that an increaseutting speed reducing any observed values, lyathe surface rou-
ghness, surface profile, material ratio and demiifrom roundness. The comparison of all measumegineters on surface
guality is possible to say that when grinding d&sia steel X6 CrNiMoTi with increased cutting spees always an average
of a positive change in the quality of the groundace.
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MKP simulacia problémov valivého kontaktu

Pastorek Peter, Ing., Pelagoran, Ing., Zmindak Milan, prof. Ing. CSc,,
Strojnicka fakulta, Katedra aplikovanej mechani&jinska univerzita v Ziline. E-mail: peter.pastkie@gmail.com.

Mechanika kontaktu hra dblezitd dlohu v mnohych inZnierskych problémoch. Vdaka MKP a inym numerickym
metédam mdZeme v stasnosti riest’ zlozité problémy s postéujlicou presnos’ou. Prispevok sa zaobera rieSenim
problematiky valivého kontaktu. V €lanku s pouzité dva typy kontaktu a to bodovy afiarovy kontakt. V MKP
softvéri SIMULIA Abaqus bol vytvoreny virtualny mod el s poZzadovanymi parametrami a materialovymi viastos-
tami. Nasledne boli zadané okrajové podmienky a pi&éna sila. Na zéklade vysledkov simulécie bol vykongnex-
periment daného problému na skiSobnom stroji. Z MKPsimulacie a naslednym experimentom boli zistené Kieosti
kontaktnych tlakov, plastickej deformécie a Sirky sopy, ktora vznikla v mieste kontaktu. Z vysledkovje mozné ana-
lyzovat’ viditePny rozdiel medzi bodovym a priamkovym kontaktom.

KPucové slova:valivy kontakt, bodovy a priamkovy kontakt, metddme:nych prvkov, experiment
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Aim of this contribution was to evaluate evolutigitraces width on the surface of the testing spenimade from material AS-21 and values of equitale
(von Mises) stress, contact pressure and surfdoendgtion of the specimen from performed experimard consequent FEM simulation of the rolling
point and line contact. A 2-D model for determioatbf the pressure distribution at the dry contddtvo cylinders is presented.

From results follows that computed magnitudes efatuivalent (von Mises) stresses, contact pressumeplastic strains from FEM simulation are highe
at point contact compared to line contact. Thilfes from the fact that at point contact the confarce acts on a smaller contact area comparédeo
contact and thus concentration of the contactstseressures and strains is higher. At line cbttie contact force is distributed on a line cohtaea
which is larger than area of point contact at aredyproblem.

Determined values of the von Mises stresses aathstresulting in a place of contact between #éiséirig discs and sample can be used in investigatio
of the initiation and propagation of the fatiguadis on the surface or below the surface of theplaand in arranging of the life curves for magoesi
alloy AS -21.

The proposed simulation can be expanded to indheleffect of asperity friction. The depth, at loceximum stress peak develop, coincides well with
the depth of crack observed on surfaces that fdiledto micro-pitting. This observation can opemhay to an approach for prediction of micro-pdtin
failure based on the developed subsurface strelsis fThe employed simulation can be used with nes¢arch purposes to characterize the behavior of
contact bodies under rolling or also it can be i@dptio evaluate the fatigue life prediction.
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Navrh technologie vyroby zadané sotasti v podminkach dilny UST FSI VUT v Brrg

Ing. Josef Sedlak, Ph.D., doc. Ing. Josef Chl&#i¢., Ing. Lukas Novak
Ustav strojirenské technologie, Fakulta strojnfiicenyrstvi, VUT v Bra

Prispévek pojednava o navrhu a realizaci technologickéhpostupu pro zadanou sotiast v podminkach laboratde
C2 UST FSI VUT v Brné. Jsou zde popsany pouzité stroje, zvolené nastrajezpisoby upnuti, kdy je proveden rozbor
upnuti mezi hroty zadané sodasti pfi soustruZzeni na konvelinim soustruhu. Fi realizaci vyroby na CNC frézce
dochézelo ke kmitani soustavy S-N-QRe$enim &chto problémi se zabyva poslednfast tohoto prispévku.

Kli ¢éové slova:soustruzeni, frézovani, kmitani S-N-O, upnuti nheaty
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The paper describes the proposal and implementafitechnological process for a given part in laory conditions at
lab C2 FME of Brno. They are described here usechinary, instruments chosen and clamping, whilenpiag between
centers of specified part is analyzed when turoing conventional lathe. When implementing produnctin CNC milling

machine a vibration of M-T-W (Machine—Tool-Work)sségm occurred. The forces generated during tunpargclamped
between centers cause the part distortion thateethanufacturing precision. Execution of a caldoiaftaking account of
the single forces - compressive clamping force) dtermined by size of axial clamping force whoahki® is 7 633.7 N at
which pin still does not collapse. Stress analiekéng into account all significant forces acting the part, it was found
that when clamping of 700 N axial force the resgitileformation is less than 0.01 mm.

By adjusting the cutting conditions a stable cgtfmocess without symptoms of vibration is ensuv&bration was reduced
with cutter @ 20 mm and depth of cut reduced fromvalue of 6.0 mm to 2.5 mm and feed per tootmfralue of 0.06
mm to 0.053 mm. The vibration of elongated cutte® @m was suppressed by reducing the cutting s(sgsadle) from

the 113 m.mirt to 75 m.mint and the feed per tooth values from 0.05 mm to @04 By maintaining full width of the
blade the counterbore sides were completed al@ ¢one removal).
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Strukturalna analyza konstrukcie ramu nakladného paivozka

St’astniak Pavol, Ing., Harusinec Jozef, Ing., PhI2rli@ Juraj, prof. Dr. Ing., Lack Tomas, doc. InBhD. 5
Zilinska univerzita v Ziline, Strojnicka fakulta,atedra dopravnej a manipafeej techniky, Univerzitna 1, 010 26 Zilina,
tel.: +421 (41) 513 1753, e-mail: pavol.stastniakt@df.uniza.sk

Simulations of stress analysis are nowadays an il part of the development process of rolling stck. The paper
deals with the stress analysis of the modified fraof bogie type Y25 by using the finite element mebd. The aim of
the work is to verify strength of bogie frame afterchanging geometry. This computer aided simulatiomanalysis was
performed in program ANSYS. These and similar analgis greatly reduce the time necessary for verificain of static
and dynamic tests.

Kli ¢éové slova:podvozok, ram, konstrukcia, analyza.
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The bogie is a complicated construction assemblytetms of the strength of the bogie is exposed large number of
different stress amplitude and number of cyclesmufations of stress analysis are nowadays an aitegrt of the develop-
ment process of rolling stock. Ultimately, thesadiations greatly shorten the development, testimijconstruction of the
final product. The paper deals with the stressyaimabf the modified frame of bogie type Y25 byngsthe finite element
method. The aim of the work is to verify strengftbogie frame after changing geometry. This compaiged simulation
analysis was performed in program ANSYS. Thesesémdar analysis greatly reduce the time necesfaryerification of
static and dynamic tests. After the load incurredcertain points of construction peak points. Theme be removed in
several ways. E.g. modify the shape, thicknessedsly reinforcements or use a different typenatterial.
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Experimentalne a analytické zigovanie napati a teplét v brzdenom Zeleztinom kolese pri
brzdeni klatikovou brzdou

Suchanek Andrej, Ing., Harusinec Jozef, Ing., Perlici Juraj, prof. Dr. Ing., Lack Tomas, docgInPhD. 3
Zilinska univerzita v Ziline, Strojnicka fakulta,atedra dopravnej a manipuikeej techniky, Univerzitna 1, 010 26 Zilina,
tel.: +421 (41) 513 2554, e-mail: andrej.suchane@j: uniza.sk

We can perform a stress distribution analysis eitheby means of virtual model simulations, by experirent in real

size or in laboratory tested in scale. On the strasintensity and distribution influence a rail — wheel design and a
brake mode of railway vehicle. Simulating computatins are performed by software that is using the fiite element
method. In experimental measurements we can use tdsonic measurements in order to determine residuadtress
and (thermo-graphic) thermo-diagnostic measurements order to determine temperatures.
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We can perform a stress distribution analysis eitlyemeans of virtual model simulations, by expentin real size or in
laboratory tested in scale. On the stress inteasitidistribution influence a rail — wheel desigd a brake mode of railway
vehicle. Simulating computations are performed dffvgare that is using the finite element method deling of the finite
element method belongs to the group of numericghaus. In most of engineering problems this metisagsed to solve
linear problems of design size and shape of commanainly in form of CAD program built module orishmethod is used
for solving stresses and deformations in finishestruction. Nowadays each commercial programdhlaulates using the
finite element method has a built-in solver forusimin of elements contact. Some of the widely usexyrams for FEM
analysis performance are ANSYS, COMSOL, ADINA atiteo. In this paper is described an analysis ¢dwheel heating
during braking and contact analysis of railway wresel brake block in ANSYS software modelled.

Experimental investigation and analysis of stregsesssible to be done in traffic or on benchdsafrrom the perspective
general threat in traffic is acceptable carriedrmgasurements on the bench stands. In experimartdurements we can
use ultrasonic measurements in order to determeisidual stress and (thermo-graphic) thermo-diagnosasurements in
order to determine temperatures. To make measutsroéresidual surface stresses we use ultrasgaiers DEBRO 30.
For the temperature analysis we use thermocouplggonodiagnostics measurement with thermal casnera
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Modalni analyza soustavy tuhych &les

Martin Svoboda, Ph.D., Ing. )
Fakulta vyrobnich technologii a managementu Unitiedana Evangelisty Purkyrvy Usti nad Labem, Na Okraji 1001. E-
mail: svoboda@fvtm.ujep.cz

Clanek se zabyva numerickymteSenim modalni analyzy jednoduchého modelu soustatyhych téles pruzné uloZe-
nych a vazanychReSeni bylo provedeno v simuknim programu Ansys. V &lanku je popsan postup sestaveni pro-
gramu. Déle jsou ukazany wkteré z vysledki viastnich frekvenci a tvaii symetricky uspatadané soustavy. Vysledky
slouzi ke zgresréni matematického modelu, kterym sdesi vertikalni kmitani symetricky & nesymetricky ulozeného
modelu pfi raizném kinematickém buzeni.

Kli ¢éové slova:modalni analyza, soustavdess, pruzné ulozeni, numerick&Seni.
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The paper deals with the numerical solution ofrttualal analysis of symmetric and asymmetric systemnsisting of rigid

bodies linked flexibly. For solving the modal aresyof the mechanical system, simulation progran8XN was used. The
model system consists of steel plate, which isqaam four coil springs. Two weights were usednuutated the geometric
asymmetry (total weight is equal to half-weightlué plate). These weights are placed on the piatéferent combinations.
One option of symmetrical arrangement and fouramgtiof asymmetrical arrangement were chosen forasgarch. When
dealing with modal analysis for more different tgpé arrangements boards was created macro (kextich is used by
used and modified commands applied for all typetasks, the changed positions of the bodies. Tiideadescribes how
to build a program for solving the modal analydia onechanical system. Modal analysis is usualtjopmed to determine
the modal parameters (natural frequencies, natnoales, if necessary the modal damping) withoutioglgo theoretical
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model. Determining modal parameters in order tomanm the experimental data obtained with the cpareding data ob-

tained by the FEM or other theoretical methodghimpresent article shows some of the results tfrabfrequencies and
natural modes arranged symmetrically system. Tealtref the modal analysis of mechanical systemswatural modes

that contained own rigid body shapes, deformed eshap the frequency spectrum and the high natucale® that may

contain residual effects. It will also be performeegberimental modal analysis measurements on adtdyy model. Expe-

rimental results will be used to verify the datatef numerical model and its further processingienaacurate. The nume-
rical model (built in the ADAMS) is used to predtbe dynamic behavior of the system model - theehod
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Ovéieni presnosti numerického modelu pomoci experimentalniathat pro vySetireni vertikalniho
kmitani mechanické soustavy

Martin Svoboda, Ph.D., Inglpsef Soukup, Doc., CSc., Ing. )
Fakulta vyrobnich technologii a managementu Unitiedana Evangelisty Purkyrvy Usti nad Labem, Na Okraji 1001. E-
mail: svoboda@fvtm.ujep.cz

V prispévku je FeSen vliv geometrické nesymetrie na vertikalni kméni symetricky ¢ nesymetricky lozené mecha-
nické soustavy. Soustava je sloZzena z tuhych prugrmazanych €les. Kinematické buzeni bylo realizovano jednotko-
vym skokem (seskok pruzin), buzeni soustavy bylo syetrické i nesymetrické. Soustavadles bylaifeSena experimen-
talné i numericky, na zaklad experimentalnihofeSeni byl numericky model verifikovan. Numerick&esSeni bylo pro-
vedeno metodou konénych prvki (FEM) na modelu, ktery respektoval provedeni a poshinky laboratorniho modelu
pro experimentalni vySefovani. Cilem prace byla tvorba numerického modelujeho ¥eSeni metodou konénych
prvk verifikace tohoto modelu. Dosazené vysledky Ize Evat i na pruzné ukladani stroji.

Kli ¢éové slova:mechanicka soustava, kmitani, nesymetrie, buzeni
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The article deals with the analysis of verticaliltstion of symmetric and asymmetric systems. Gatidn solution was
performed by using numerical and experimental netten a simple model system. The system is compafseldstically
coupled rigid bodies. Kinematic excitation was iz=d a unit jump (jump springs). The system bouias examined expe-
rimentally and numerically, based on the experimkesdlution was verified by the numerical modeleTdim of the work
was to build a mathematical model and its solutidth use of FEM. The experimental solution was utederify the
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numerical results and their verification. To analyke influence of geometry, manufacturing asymynatrd asymmetric
excitation on vibration of bodies a simple modebweeated, which could be solved by experimentelygéical and nume-
rical methods. In our case, we used comparisoheoékperiment with FEM. Placement of additionaleriats on the plate
allowed to model different cases of operationahasetry. In this way the position of the gravity tamof the system also
changed (it was not in the geometric center). Qnensetrical layout of the model system determineglaging additional
materials on the plate) and four different variaftasymmetrical arrangement were chosen for tpherxental and nume-
rical solutions of vertical oscillation of the meatical system. For solving the vertical vibratiofithe mechanical system,
the simulation program ADAMS was used. After conmpguthe results of an experimental and numerichltem (after
verification of the numerical model), very goodegment between experiment and numerical soluti@ssfound. A similar
result was also achieved by analytic solution, Whéscmuch more laborious but more accurate. Theritesd solution was
to demonstrate suitability of using FEM methodsdolving vibration of complex mechanical systemsparticular road
vehicles, in which loss of adhesion of a wheelmtiecurs when crossing group of bumpiness, whiaratso cause crashes.
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Kalibrace 3D TASTER#

Ticha Sarka, Ing. PhD!Srba Ontkj, Ing.,’Vavfina Jan, Ing.
!Katedra obraéni a montaze, Fakulta strojni, VSB-Technicka urditarOstrava
2UNIMETRA, spol. s r.o0., Ostrava-Radvanice

Tento piispévek vznikl na zakladé spoluprace katedry obrakEni a montaze s firmou UNIMETRA, spol. sr.0. Ostraa-

Radvanice. Zabyvéa se problematikou kalibrace 3D TABER@. Obecr® je kalibrace pracovnich néfidel nestanove-
nych nedilnou sow@ésti kazdé spolénosti, ktera takovato méfidla pouziva. Kalibrace méfidel je dilezita pro zajisténi

jednotnosti a spravnosti néieni, k zajiS€ni navaznosti vysledii méieni. Fispévek se zabyvéa zefektivinim procesu
kalibrace 3D sond navrhem a praktickym o¥fenim vhodného nétidla pro tuto kalibraci. Cilem inovace je odstraréni

chyb a nedostathi stavajicihofeSeni. V za¥ru p¥ispévku jsou uvedeny vysledky kalibrace pomoci stavajibo feSeni
a novéhoreseni kalibra¢niho méfidla a jejich porovnani.

Kli ¢ova slova:3D TASTER, kalibrace, kalibtai postup, fipravek, kalibrani mgtidlo
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This paper was based on the cooperation of therepat of Machining and Assembly with UNIMETRA, Cpany Ltd.,
Ostrava- Radvanice. Calibration laboratory of conypalso performs calibration 3D TASTERs. Calibrataf measuring
instruments undetermined is important to ensuresistancy and accuracy of measurements and to eosnsistency of
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results.

The paper deals with streamlining of calibrationgass 3D TASTERSs by design and practical verificatf suitable jig.
The target of innovation is to eliminate mistakesl @eficiencies of present solution. In the coricluf paper are the
results of calibration by using present and nevajig them comparison.

The most significant disadvantages of present isolsitare:
e breach of Abbe’s principle - a mistake of the foster,

« improper clamping of the 3D TASTERS in jig,

e limited the range of movement prismatic pads,

limited the possibility of calibrating 3D TASTERs ferms of their diameters,
e used measurement instruments with unsatisfactegiugon.

The main points of innovation:
¢ new solutions clamping 3D TASTERS in the calibratjig,

< changes in the construction of the calibration jig,
* exchange of measurement instruments for the preaig@ation of 3D TASTERS.

By new solutions are eliminated mistakes and diaathges of the present solutions to calibrate thelASTERS.
Practical verification confirmed the benefits o tew solution. The results of practical verifioatt Tab. 4.1, 4.2, 4.3, 4.4.
By using the new solution will be more accurate sueimg and improving of -calibration. The new smatwill help to
expand the calibration capability for a wider ram@D TASTERS . The new solution enables datasfearto a PC thanks
to digital micrometer head STEINMEYER a digital ldidicator MAHR 1075R. Data transferring to a Pi€elerates work
in processing the results, which is otherwise leypgThe possibility of checking the accuracy ofdgurction equipment by
calibrated measurement instruments, ie measuremsniments, which meet the conditions in termsefrological cha-
racteristics, are reflected in the reduction rangeconforming production.
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Poznatky z méieni magnetoelastickym analyzatorem MicroScan 600-1

Vrkoslavova Lucie, Ing., Jersak Jan, doc. Ing. CBigka Jan, prof. Ing. CSc.
Fakulta strojni, TU v Liberci

Vyhodou nedestruktivnich metod zkouSeni strojnich@u¢asti je, Ze neomezi budouci pouzitelnost hodnocelysou-
¢asti. Fredlozeny¢lanek shrnuje vysledky experimenti, které byly v laboratofich Katedry obrabéni a montaze na
TU v Liberci realizovany magnetoelastickym analyzarem MicroScan 600-1. Pi-stroj umoziiuje na zakladé méreni
tzv. Barkhausenova Sumu u strojnich sokasti z feromagnetickych materiah rychle a nedestruktivré uréit hodnotu
magnetoelastického parametru, kterd dokumentuje véfost anomalii vyvolanych znénami zbytkového nagti a mi-
krostruktury na povrchu i v podpovrchové vrstvé sowasti. Pro experimenty brouSeni konstrukni oceli 12 050.1,
legované oceli 14 100.4 a nastrojové oceli 19 73By zvolen kéZzny brousici kotout z Al20O3 a nastroj s jemnozrnnou
strukturou, tzv. “SG*" kotou ¢&. Rovinné brouseni obvodem kotoke bylo realizovano i dvou hloubkach zakéru (0,01
mm a 0,03 mm). Do mistd&ezu byla pfivadéna procesni kapalina. Vélanku jsou prezentovany vysledky, ze kterych
vyplyva, jakym zpisobem ovliviuje typ brousiciho kotowe, hloubka zalkéru a typ materialu velikost magnetoelas-
tického parametru. Mérenim byla potvrzena vysoka citlivost metody na z#my stavu materialu.

Kli ¢ova slova:nedestruktivni testovani, brouSeni, zbytkové&tiaBarkhauseiiv Sum, magnetoelasticky parametr
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The advantage of non-destructive testing methodsachine parts is that they do not limited the feitapplicability of rated
components. The present article summarizes thétsesfuexperiments which were realized in the |latbories of the De-
partment of Machining and Assembly at the Technidailversity of Liberec by means of the MicroScar®@0magneto-
elastic analyzer. The device allows, on the bass® @alled Barkhausen noise, quickly and non-destrely determine the
value of the magneto-elastic parameter to measuremechanical parts from ferromagnetic materiatse parameter do-
cumented size of material anomalies caused by @saingesidual stress and microstructure on thiaseiiand subsurface
of measured components. For experimental grindinggss the 12 050.1 - carbon steel, the 14 10€hdome alloy steel
and the 19 733.3 - tungsten-chromium tool steebvedzcted. Two grinding wheels were used, the ditshmmon grinding
wheel made from AD3 and the second with a fine grain structure, skedadlISG" wheel. The plane grinding at two depth
of cut @@ = 0.01 and 0.03 mm) were done by a plunge metbadng the machining a cooler liquid was used hia article
the results, which shown how the type of grindirtteed, the depth of cut and grinded material affieetsize of magneto-
elastic parameter, are presented. The relativelly bénsitivity to changes in the material surfageryby magneto-elastic
parameter was confirmed by experimental measurenvgdsurement results can be seduced into folloiigts. 1 -
during the preparation of the experimental meagudavice was found that the sample material affdwssize of the
magnetizing voltage. The value of the magnetiziollage depends on the hardness of the sample, imbileases in direct
proportion to the amount of non-ferromagnetic aétgyadditions. 2 - the values of magneto-elastiapeter were lower
in case of using the fine-grained SG grinding wheelomparison with the conventional 8k wheel. Microstructure of
abrasive grains of SG wheel probably allows morglgechips removal. 3 - sensor position is sersitivthe orientation of
the grinding direction. The values of the magndéstic parameter in the feed direction are grethtan in the direction
perpendicular to the feed. 4 - the values of tlagmeto-elastic parameter increase with depth ofscuthe values of the
magneto-elastic parameter change with the hararféhe sample material. However values of the magetastic parame-
ter increase with the number of non-ferromagnétoyadditions.
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