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1. Uvod do problematiky
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1. Uvod do problematiky

Slozeni modifikatoru treni Trakcni krivka
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m Zakladni baze (olej, voda) = Castice pro modifikaci tfreni
Zahustovadlo ® Mazivo
m Dalsi (protipénivostni prisady, antioxidanty, biocidy aj.)

e Off-board systémy
® On-board systémy
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BEAGLEY, 1976. The rheological properties of solid rail

2. Shrnuti soucasného stavu poznani

EADIE, 2006. Top-of-rail friction control for curve noise mitigation

Z' contaminants and their effect on wheel/rail adhesion. and corrugation rate reduction.

>§ e HOU, 1997. Rheological model of solid layer in rolling contact. EADIE, 2008. The effects of top of rail friction modifier on wear and

i~ BAEK, 2007. An experimental investigation of transient traction rolling contact fatigue: Full-scale rail-wheel test rig evaluation,
GE" characteristics in rolling—sliding wheel/rail contacts under dry—wet analysis and modelling.

p conditions. LI, 2009. Rolling=Sliding Laboratory Tests of Friction Modifiers in
..E BAEK, 2008. An experimental study of transient traction Leaf Contaminated Wheel—Rail Contacts.

5 characteristics between rail and wheel under low slip and low ARIAS-CUEVAS, 2010. Rolling—sliding laboratory tests of friction

‘G speed conditions. modifiers in dry and wet wheel-rail contacts.

ig NAKAHARA, 2011. Relationship between surface oxide layer and STOCK, 2011. Influencing rolling contact fatigue through top of rail

transient traction characteristics for two steel rollers under friction modifier application — A full scale wheel-rail test rig study.
unlubricated and water |ubricated conditions. LEWIS, 2013. Effect of humidity, temperature and railhead

K= o ) contamination on the performance of friction modifiers: Pin-on-
v MATSUMOTO, 2002. Creep force characteristics between rail and disk study.

:é :gl\G/leElglz,:cazlg((j)zmos:cllcion control between wheel and rail b WANG, 2014. Influence of friction modifiers on improving adhesion
o ’ ' o Y and surface damage of wheel/rail under low adhesion conditions.
N means of on-board lubrication.

f—f EADIE, 2002. The role of high positive friction (HPF) modifier in the

=§ control of short pitch corrugations and related phenomena. Slozeni modifikatoru treni

g U 2_0_05' Lgbo.ratory Stl’_'dY of the tribological propert_iejs of friction e CHIDDICK, 2000. Solid Lubricants & Friction Modifiers for heavy
e modifier thin films for friction control at the wheel/rail interface. Loads and Rail Applications, EP Patent No. EP 0 946 693 B1 - US
g e EGANA, 2005. Effect of liquid high positive friction (HPF) modifier Patent No. 6,136,757.

'05 on wheel-rail contact and rail corrugation.
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2. Shrnuti soucasného stavu poznéni

(26 citaci dle WoK)

HOU. Rheological model of solid
layer in rolling contact.

e Popis utvareni treci vrstvy a jeji
reologie.
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EADIE. The role of high positive friction

(HPF) modifier in the control of short pitch

corrugations and related phenomena.

e Clanek zabyvajici
vinkovitého opotrebeni.
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LU. Laboratory study of the tribological
properties of friction modifier thin films for

friction control at the wheel/rail interface.

® Popsan tzv. N-shape chovani.
e Vliv plastického maziva.
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2. Shrnuti soucasného stavu poznani

o) I )

M)

(12 citaci dle WoK) (23 citaci dle WoK) (22 citaci dle WoK)
EADIE. Top-of-rail friction control EADIE. The effects of top of rail friction ARIAS-CUEVAS. Rolling—sliding laboratory
for curve noise mitigation and modifier on wear and rolling contact fatigue: tests of friction modifiers in dry and wet
corrugation rate reduction. Full-scale rail-wheel test rig evaluation, wheel-rail contacts.

analysis and modelling. ) } . o
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3. Analyza a zhodnoceni vysledku

Experimenty na redlné trati Experimenty v laboratornich podminkach

PotlaCeni vinkovitého opotrebeni Popis utvareni treci vrstvy (oxidy)

Vykonnost” modifikatord treni na bazi
vody pro Siroké spektrum provoznich
podminek (teplota, kontaminanty aj.)

Redukce hlukové emise

Redukce sil pusobicich v kontaktu o )
Redukce kontaktni Unavy a miry

opotrebeni

Chovani modifikatoru treni na m NVykonnost” modifikatoru treni na
olejové bazi na redlné trati. olejové bazi.

m Vliv jednotlivych sloZzek modifikatoru treni na adhezi a utvareni mazaciho filmu
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4. Vymezeni cilu dizertacni prace

Hlavni cil dizertacni prace

e Cilem dizerta¢ni prace je experimentalné objasnit zavislost sloZzeni modifikatoru treni na
trakcni vlastnosti a utvareni mazaciho filmu.

Dilci cile dizertacni prace
e Modifikace experimentalni aparatury.

e Uvodni experimenty pro rGizné stavy kontaktu — verifikace metody.
e Provedeni experimentl s komercné dostupnymi modifikatory treni za ucéelem stanoveni

vhodné metodologie experimentu.
e Posouzeni vlivu jednotlivych slozek modifikatortu treni na trakci a utvareni mazaciho

filmu.
e Analyza a zobecnéni ziskanych vysledku.
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4. Vymezeni cilu dizertacni prace

Cislo publikace 1 — predpokladany termin odeslani 11/2015
Popis chovani modifikatord tfeni na olejové bazi v kontaktu kola a kolejnice
Ball-on-disk tribometr, opticky profilometr
Casopis Wear
Impact faktor 1,862

Cislo publikace 2 — predpokladany termin odeslani 8/2016

, . Posouzeni vlivu jednotlivych slozek modifikatord tfeni na trakci
Cil publikace ry —
a utvareni mazaciho filmu

Dvoudiskoveé zafizeni, opticky tribometr, opticky profilometr

Y4

Casopis Tribology International

Impact faktor 2,124

Plan publikaci

Cislo publikace 3 — predpokladany termin odeslani 5/2017
Posouzeni vlivu modifikatoru tfeni na opottebeni, vinkovitost a hlukovou emisi
Realna tramvajova trat v Brné
Wear
1,862
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4. Vymezeni cilu dizertacni prace

Védecka otazka

e Jaka je zavislost mezi sloZenim modifikdatoru treni, trakci a formovdanim mazaciho filmu
mezi povrchy?

Pracovni hypotézy

e ,Hodnota trakce je podminéna zejména velikosti, tvrdosti a smykovou pevnosti pevnych
castic vstupujicich do kontaktu.”

e ,V pomeéru k velikosti kontaktni oblasti existuje mezni hodnota velikosti castic, pri které
jiz castice nevstupuji do kontaktu.”

e V pripadé modifikatoru treni na olejové badzi je chovdni kontaktu ovliviiovdno zejména
viskdoznim chovdnim kapaliny, zatimco u modifikatort treni na vodni badzi se chovani
kontaktu odviji od vlastnosti tuhych téles modifikatoru treni.”
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5. Soucasny stav reseni dizertacni prace

Modifikace experimentalni aparatury

m Tloustka | Velikost oblasti Tlak (GPa)
disk (mm mm mm

Stavajlm 1:3 320 2,3x2,7
80 10 0,28 o 8

| 1:12 N 8 0,31 0,9

1:12 80 6 0,36 1
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Verifikacni experimenty
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5. Soucasny stav reseni dizertacni prace

pipette

Kontaktni tlak 0,75 GPa
Rychlost 300 mm/s
steel ball
Skluz 5%
Modifikatory tfeni FMA sleeldiee
(vodni baze) FMB g T 4 ) T
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5. Soucasny stav reseni dizertacni prace

Experimentalni podminky Casové a trakéni krivky
e Kontaktni tlak 0,75 GPa
e Rychlost 300 mm/s
e Skluz 1-10 % . .
article in press article in press

e Mnozstvi 1-4 ul
e Modifikatory tfreni TOR-FMA

(olejova baze) TOR-FMB

Vliv aplikovaného mnozstvi Studium opotiebeni

article in press article in press article in press
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5. Soucasny stav reseni dizertacni prace

e Shrnuti soucasného stavu poznani
e Experimentalni aparatura /.

e Metodologie experimentu

e Realizace Uvodnich (verifikaénich) experimentl /4.
e Experimenty s modifikatory na olejové bazi
e Experimenty zamé&Fené na popis utvareni mazaciho filmu /.

e Experimenty na realné trati /&

e Analyza a interpretace vysledkU X
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5. Soucasny stav reseni dizertacni prace — publikace

Clanky v konferencénich sbornicich

e GALAS, R.; OMASTA, M.; KRUPKA, I.; HARTL, M. Effect of Friction Modifiers on Adhesion in Wheel- Rail
Contact. Tokyo: Japanese Society of Tribologists, 2015. s. 973-974.

e GALAS, R.; OMASTA, M. The Effect of Friction Modifier on the Wheel- Rail Contact. In 55th International
Conference of Machine Design Departments. 2014. s. 123-128. ISBN: 978-80-01-05542- 7.

Clanky v Easopise

e GALAS, R.; SMEJKAL, D.; OMASTA, M.; HARTL, M. Twin-Disc Experimental Device for Study of Adhesion
in Wheel- Rail Contact. Engineering Mechanics, 2014, ro€. 21, €. 5, s. 329-334. ISSN: 1805- 4633.

e GALAS, R.; OMASTA, M; KRUPKA, I.; HARTL, M. The Rolling-sliding Laboratory Tests of Oil Based Friction
Modifier in Dry Wheel-Rail Contact. Wear. Q predpokladané datim odeslani 11/2015
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6. Zaver

Rok 2015

e Pojedndni ke SDZ obsahuje shrnuti poznatk( v oblasti modifikace treni v kolejové dopravé, zejména pak
studie zamérené na modifikatory treni.

e Zprovozneéni a verifikace dvoudiskového zarizeni

e Experimenty vyplyvajici s projektu TA CR

e QOdeslani impaktovaného clanku

Rok 2016

Ol.l(j\'

e Studium zabyvajici se utvafenim mazaciho filmu - publikace .. PROGRAM

e Experimentalni vyzkum na realné trati - publikace g RESEAR@HS?R%?&%%b

O MEASUREMENT
ASSESSMENT MMUNITY = EDUCATION

ATA

won=EV ALUATION ZAERA=
Rok 2017 ERME - MerHops= o momsorzg S LUDENTS

STATISTICAL

e Sepsani dizertacni prace

Al :f

e 5ti-mésicni staz na Southwest Jiaotong University
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Dékuji vam za pozornost

Radovan Galas
galas@fme.vutbr.cz
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