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POSITIVE FRICTION CONTROL COMPOSITION FOR RAILWAYS

REFERENCE TO RELATED APPLECATIONS

FOOG 1] The prosent ulihity patent apphesnon claims prionty o the following provisional
patent apphications: Frictiom Modifior Composition for Rall Tracks, Serial Number

148,596 filed on Jamuary 7, 2013; Friction Modfier Conposition for Rail Tracks, Sengl

Nunbgr 81/850,6%4), filed on Febroary 21, 2011, Friction Modifier Composition for Rail

Tracks, Sertg! Number 61850023 filed on Febramry 26, 2013, Fricnon Modifier with High

and Posittve Dharacters Serial MNundor 61/938,789 filed on Augest §, 2013] Fricton

Munhifior with High and Positive Characteristics, Sordal Nomber 6 1/962.385 Rled on
Movember 4, 2013; and Friction Modifier with High and Positive Characieristics, Sevial

Number 61963, 448 filod on December 4, 2013

FIELD OF IXNVENTION

302 The prosont 1nvention relates to friction control composttions with high and positive
frictionad properties for controthing friction in & positive mannor bepween twe shiding swel

poc)

surfaces, nanwly steel wheels on steel raly i g ratlway mdustry,

BACKGROUND OF THE INVENTHON

3T Steel transport wheals and steel ratls have many ssues that require the congrol of

friction betwesn the two sorfaces. Fathare to control the frietion in a posithve manner ¢an
sult in notse problems, extensive wear and sub-optimam performance {from an efficiency
standpoin} caused by ship-stick osetllations dec o negative friction botween the swo shiding
stect surfaces. Accordingly, fnction modifiers with high and positive fniction 1o contrel
sliding and rolling-slhiding comtact i steelratl and steelowhee] transportation systems arg well

known g the st Various patonts from Kelsan Techaologies desorthe friction modifier

copposiions {see, US Patonts Nos, 8,739,372, 6,855,673, 7045 4889, 7160378, 7 244 693

sad T930.478). These patonts desenibe & water-based svstern comunerctabized by Kelsan
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004 However, thery are vartous probloms with some of these water based fietion mndifier

products. Examples of the prodloves are seb st below:

HHH03] Whon aynmena is ased in the wator-based svatoms i can canse equippnend 1o rust.
Latex can cause problems with the goars and othor movable mecharacal party as the
compositions dry o, These conpositions can form & skin over the Hguid when # 15 pumped
anto the rad head and the product is allowed to dry before taken up by o trai wheel i a short
ported of time, and this can cause Hovwing out or splastung when contacted by the wheels of

the train and accardingly not be carried down the frack by the wheels of the tain,

HH06] What i needed s a friction modifier composition for top of ral applicators that help

provent rost on eqapient with which #f comes it contact.

FOOGT ] Another object of the mvention 18 to climinate the latex skin on the prior ant
compositions such that the prodact when apphind doos not have @ skin betinstead forms &
soft, nowe drying deposit on the vail head. This soft non-deyving deposat is picked up by the
traun wheel and carried down the ral o form a comtimuous il which controls the friction

hobween the wheel and the rail in a posttive nanner.

HHHORY In sccordance with a further object of the mvantion, the friction control coropasition is
embodied as a thixotropie gel or Liguid that i thunned by shear and renrns fo s thicker more
viscons state under statie condiions. The thixotropy of the composition is used to factbiate
appication t the ratl and o promow retontion on the rail i ity thivker state without
forntation of a skon. Undike the prior art compositions discnssed above, the compoesition does
not form 4 skin over a low viscosity fhuid that is ojected or pashed mway by the rolling contact
of the train wheeds, Thus, the commposition may be mixed for lgpaid-like flow during
application 1o the rul a8 by convestional rail-mouvnted punyp systens, Followmy il
application, the composition thickens nnder static conditions sithout drving or fornung a
skin, and romains posttioned on the rail untl shoared by teain wheel cagagoment fiw

distnbunion along the rack during “owrry down”

00T Anothor object of the wrecntion 15 1o bave froczing pomt depressant that does not

degrade the rheology of the compasition.
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[O0HH Yot anotlier objeet of the tnvention i to have 2 composifion that causes the thickengr

{o.g. the olay} o go nHo a matrix such that if has wproved dispersability,

31 1] Also, sobd stick prioy art compositions, such as the one describedin, U8, Pat. No
4,913 856, are well knwewn b the art. But theso solid stek friction modifiors have their own
X E . 5 . -
probloms such as expense, and they seed mechanical brackets and appbeators to apply the
product o the wheel, With solid suck comwpositions, practicality of use and duration of

efftcacy can alas be a problem on froight traius.

HHH 21 Anothor object of the nvention 18 fo change the sliding friction from pegative to

posiive

HO013 1 Anether object of the mvention 18 1o reduce noise by reducing or gliminatin

asciliations bebweon the wheel and rl.

HOOT4] Anothor obiont of the nvention 15 to reduce laterad oreep. which reduces latoral forces
by changing the fiction from negative 1o positive between the wheel and ral when o rain,
espoctatly a froight wan, goos theeugh a curve. The benefits of reducing ateral forces
inclade increasing the stabdlity of e tran as # travels down the track and in a related wanner
there is & redoctiiot of the wear on the ratl head, ral fies, and tie plates. Adso, the bogey or
truck goos avound the curve i a much smoother fashion with reduction in jorking and

Ranping movement.

HO01 5] Another object of the nvention Is 1o reduee longiudinal oreep wherein the wheel iy
siiding forward such as ocoars in 2 ransi systom when the wheel s going around a mild
carve. In longitadinal erecp, if the wheels go slightly off-kilter, the locomotive pulls the
wheel and the wheel shides i the longiindinal divection. 11 this creep bappens all the e,
sou get short piteh corvugations. These are wear marks on the rafl ead o the natare of

CoTUgations a5 cncounier i a divt road. By roducing this creep, the wheel will not slide as far

and short prich corrugations e mlubited.
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00161 Another object of the mvention Is to reduce spin oreep wherein there is instabilivy
between the wheel and the rail, and the wheel 1s alimost taking 2 small cirele on the top of

the ratl head,

i controd compositions of the present vvention reduce, i not climinate,
these shees differens tvpes of crepp by changing negative friction to positive fricton, Lateral
foroes are o of the main problems 1o the heavy hael rathoad in North Amerien, and i 18
preferably reduced m accordance with the present wrvenpon. Simalardy, longtudinal ercep 13
redueed, i not elindnated, i order 1o mwhibit the formation of shovt pitch cormugations in the
ratl, The redustion or climination of spn oreep 8 alen desivalde m order to roduee wear on

the wheel and rail

BHI8T Al of the cops are siall and are, for example, e the micron stee range. The
friction contrad mmpsgitims horein ane offective o change the friction fron negative 1o

positive and thereby reduce or elivunate oroep mwd the accompanying suck-shp.

SUMMARY OF THE INVENTHON

HH3 9] The prosont nvention relates to novel frienon control compostions. Mg
partieudardy, the prosent invention relates fo friction control compositions that may e applicd
to stechrils or stosl-wheels that are potentially in sluding or rolling-sliding countact with cach

other.

00201 The fuiction control cmpaositims change the friction, w coofficient of friction,
bepween the steet surfaces from negattve to positve and thereby reduce or eliminate the
faterad, longitadinal andfor spin croeps with a comrosponding reduction or elimination of

faterad forces and wheel-ratl wear wihils increasing stability of the train

P03 B secovdancs seith proforred embodiments of the tovention, the skin fornung
refontivity agons of the Kelsan patonds, suprg, ave avedded sineo shin formation i belioved o

b wufonm thixotropie pmp@riie& effective shear of the zsgsp?,iﬂd COMPOSHION PO FTain
wheel passage, and the achivvernent of mprovad carry down. Accordingly, the present

gomposons preferably rely wpon the thixotropic properties to facilitate applicstion of the

composition, maintenanee of posiion of the spplicd connposition and subsequent fram wheel

4
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shear 1o provide viscosities desivable for distribution of incressed amounts of conposttion
over longer carry down distanees,

o~

HH221 The preforred haoid embodiments of the friction control compositions inglude 2
reduced amownt of water compared with prior wt Higad compositions. The water content 1s
roduced by the use of a water tsoleble hydrocarbon found to further enhance the stabtlipy of

the friction control Comnposition.

(00237 The frrction congrol compositions herein are desortbed i greater detail with reforence
to Hhastative compositions. Compasitional percentages arg in wiight percent {w/whe) wddess

stherwise specified.

FHI4Y The waventive friction control compositions for use on top of rail applications

CONPNISS!

£y from abowt 4 o aboat 40 wiwo water;

{b} from about 2 0 abow 20 win®h rhenlogy addithve;

{o} from shouot 1 1o shout 0wt water nsoluble hydrocarbon;
{3 fromm ahout 10 1o about 40 win®h water soluble polyaleohol freczing point
deprossant;

{0} frone wbor | o abort 7 wiw o Bgoid oy sobid friction modifior; and

{1} from abow o abowt 20 wiw'e Biquid or solid lubseant.
00231 Qpuonally, the composition may also cimuain one or myne of!

@) oot b o 3 wiwd swefactant or welling agent

Yo corrosion inhibitor, andfoy

{h from 0.1 g0 8.5 o

froms €.05 10 0.2 wiw®s bicctdesfangicide agomt

entiably of the

{00261 In preforred corbodiments, the frivtion control compositions comstst ¢
foregomyg components and, acerrdingdy. the formation of a skin and the skin fornung
reteniivity agents of the Kelsan patents, supre, are proferably avorded in favor of the

thixotropic propertios i the prosent composiitons. Thus, the preforred compositions hersin

¢ substandially free of the film-forming votentivity agents deseribed n the Kelsan patents as
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being selected frow the group consisting of acrvlie, polyvingd aleohol, polyvingd chioride,
oxazohing, eposvy, atkyd, wethane sorvie, modified atkyd, sorviie latex, sorvii epoxy

bybrids, polvurcthang, syrene acrvlate, and styrong butadivac based compounds,

HHR2TY In preforred compositions, e water insoluble h}-‘dm grbon 13 sefected from the groap

constating of soparaffing, vegetable oily, bio-based miglycorides and &ty oils.

FOOZRT Aceovding (o the present mvention, another embodument of the frichon condral

COTRPORFLION COMPTISEs:

{2} from 153 10 29 wiwly water

{by frontd to 13 wiedh rthealogy addinve

{c} from 11w 28 wiw'h water insaluble hedrovarhbom {0y oparaffing, veogetable
oils, bi-based mglveenides or fatty otls).

(Y fromn 22 to 40 wiw froceing poiot depressant

{o} fromm 2 o 33 wiw ¥ Booid or solid fiiction modifier

() fron 1t & wiw® Hautd or solid labrioant,

HHRE As poed above, the compostiion may alse optionally contain one or more off

{2y from 1o 3 wiwdh swriactant or welting agent
{hy o 801 1o 4.% win®s comrasion wlibior, snddw

{1} From 0.8 o L2 wints blocidefungicide agent

O30 Because of stune of the problems with water-based systams, vanious other compounds
were eypenmented with as a partial replacement of water, It has been found that adding s
water insoduble bydvocarbon to the compostiion {o.g. an isoparatiin such as SOTROL 230
holps depress the frecaing poid and also helps stabalize or oven baprove the sheology of the
formulation, This is cspecially tnue when the water insoluble bydrocmrbon is compared with

olveerin, Other water insohuble hydrocarbons that

Le

other freesing point depressants such as
have cnvironmental advantages ovey isoparaffing are vegeiable oils, blo-hased trighveerides
and faity oils such as canola o, The oils do not have the same freeming pond advantages as

wopmrafiing but they we environmantally friendhy.

fa]
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003 1] The addition of the water insoluble hydrocarbon {either fsoparaffing or oils} nthe
partially water based svston is counterintuitive because ong wisuld have guessed that # would
aot pux well with the water aad would & all Blohibood separate. However, we beliove that
the clay has res:epiimf stes that allow the water inschsble hvdrocarbon to bind onto the elay

and keep the final product bomogenous, The resalt s g composition that may contain lewsr

amwunts of water and i the case of isoparatfing fower arsowds of sobdde polvaleohod
freezmng point deprossants soch as glveenne, As pomnted out above, water based systens

have problom with oamtenance of the system and typieal freezing pont depressanis can

cause negative rheoloey effecw on the composition.

BRIEF DESCRIPTION OF THE BRAWINGS

B0 s shunes o dagran of the process for malang one of the entodiments ofthe

friction control compositions disclosed borein;

HHI33Y Fig 3w o histogram showing LAV ratio on the highratl of 8 3.7° curve for trail axde

of a dvy wheel-rait systom and @ wheebsall syswm comprising 8 friction control composition
i accordanes with the prosent mvendtion;

00341 Fre. 315 a tustogram shmifar o Fie 2 showing LYV mtio on the lugh i ofa 870
curve for lead axles of a dry wheelrad svstem and g wheshrall system comnprising a friction
comstrol composition In accordance with the prosent invention;

FOO3SY Fig 4 s o histograen showmng lateral fovce distrtbution for the trail ayles of the wheel

rail systoms of Fig. 2

FO0361 Frg. 5 1v a tustogram similar © Fig. 4 showing lateral force distnbution for the fead

axles of the wheel-raif systems of Fig. 2;

FOO37] Fig. 6 is 2 histogrvn sinslar to Fig. 2 showing the high val LAV ratio for fead axles of
the wheelrail systonws of Fig. 2 at 2 distance of 6.9 miles from powt of application of the

friction controd compositton; and
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FO03N] Fig. 7 is a tustogram sinifar to Fig. 6 showing the low rl 1AV rado for fead axles of
the wheel-ratl systoms of Fig, 2 ot a distance of 8.9 mules from point of application of the

friction control conmposition.

DETAILED BESCRIPTION OF THE INVENTHIN

1

00391 Turping now 1o Figure 1, the compasition can be made 1 a bateh provess by adding
the vanous componats and then wixing them. Detatls of various methods of nwking the

corapositions are fad out b the examples below,

HHMOT Figure | shows the process steps graphocally. Bo step 1, chargs water, seter-insolubie
fvdrocarbon (o SOTROL 220 and a wetting agent {e.g. VAN WET N9} into a bateh
contatrer, 1o step 2 slowly charge the rheology additive {o.p, VAN GEL B, luee) into the

contatner, In step 3 thus mixiure is dispersed under hagh sheer o form a thixowopie gell In

step 4 slowly charge a water solable polyalcoho! freezing point depressant {e.g. plyecenng}

while mixing the composition. Step § requives adding the following componants into the
mixhee while stirring: Haotd or solid lebricsd {0 g, superfnw molybdenmn, sarhon ack),
fuguid or solid fricnon modifier (o barbun sultate and 1ale); corroston ahihitor (e
anumonium benzoate) and brocideTungieide {o.g. bonzisothiszoimone). In step 6 this

mixtare is disporsed el grind is -7 micrometors on the Hogoman gauge.

FO041 ] In the oexing process, the composition s formod as a duxotropie gel or liged, The

thixotropin composition muy be mixed or otherwise sheared to vedace s viscosity aud
morease 1t flow propertios o vitlues sufficient for applivation as & Hguoid two the rail head using

conventional puny systems. For example, the viscosaty schisved by nixing may be o the
range of from about 3,000 10 about 15,000 oF as measured using a Brookficld viscomeser in
sccordance with ASTM D 298324, More preforably, the shear-mixed viscosity may bo in
the range of fron about 8,000 to about 12,000 oF. The viscosity range may reflect the
particalar mode of apphication to the rall, snd the foregoing ravge has been found sansfactory

for pumping, spraying and other application {echmgoes.

HHM2] Upon terpunation of ouxing and shear, the componition has a static thickaess ov cone
penetration consistency i the range of fron sbout 300 1o ahout 400 teaths of a mithmeter as
measured using § standard cone toxt w an unworked condition w accordance with ASTM D

3
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21797 More preferably, the cone penetration may range from abouat 355 1o aboor 375
fenths of & mithmeter. The stafic thickness or cone ponctration consistency may be vaned o

rofloot woather condifions,

R3] The foregoing Suxotropie properties have been found o sufficient to alow case of rail
application and incrcased distribution or “oarry down” along the tnl voad track as compared

with prioy avt friction modifier formuelations.

00441 By the torm Mwatgr-nsoluble bvdrocarbon™ we mean bydrocarbons that are aot
typreatly miscible i water based solstions. The insohdbde hvdrocarbon has a solability in
water of foss than or equal to 10wt %%, ov oveon move specifioaly, lesy than or equal 10 5 willy,
or even more specifically, less than or equad to 1wt %, at mwobiont conditions of about TO°F
and one atmosphere of pressave. Exanplos of sach 8 water-nsoluble fvdrocarbon inchude

isoparafting such as SOTROL 220 {01316 woalkanes} and vegetable otls sach as refined

vareda oif, Other potontial water-tnsohuble hydrocarbons include bio-based trigive
fatty oils, poly alpha olefing such as DURASYN 162 wd SYNFLUID PAQOZ, and synthete

eaters sueh ax di-octy] adipate and wopropyl oleate.

FO45 T I has been found that the water-tnsoluble hydrocarbon gives the compositon
surprising advantages over water, Water based systoms contain ammonta and dus can cause
cquipnent to rast. Also latex iy water-based systems ogn cause problems with gears and

other movable mechanical parts as the compositions dry out. Finally, the skiv et can form

over water based systems can cagse fenving ot or splishung when contacted by the swhesls

of the train and accordingly the frietion modificr compoand s then not carried down the track

by the wheels of the train. Less water in the compaosition oan belp with all of these problens.
&

We have found that replacing some of the water with a water-insolebke bydrocarbon s

advaniagoms.

0461 By the past as people fave wied 1o Jower the lovel of water i thelr friction control

compoaitions they have af omes sttenpted to replace some of the water with fre

depressands sach as ghveertng. However, this bas the drawback that bigh sraowes of water

soluble polyvaloohe! frecaing point depressants (o g elyeorine) can have negative offects on

& N

the menon modifier eomposition since these type of freczing point depressants can cause

3 v &

rheology problems as the thickorers (o.g. clays) do nol somamn iy the hopogonous systone
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0471 We have tound that replacing some of the water with 8 water-insoluble hvdrocarbon

{e.g. SOTROL

wove the overgll covnpesition by climinating or mimamzing the

megative offects set out above. The addition of & water-nsohdde hydrocebon o the system
1s cogmerinteitive since by defimtion 2 water-insolable hydrocarbon shoudd not sux well
with a composition containing water. However, surprisingly wo found thas cortain water-
wsolable bydrocarbons {e.g. SOTROL 220 and refined canola mil vux well with the
composiions deseribod hevein because the water-insohuble hydrocarbon goos buo a matny

with the clay i the composition.

HHMET By the torm “friction modifier”™ we meas & sobid poseder which changes the coefficiont
of friction, m this case, from negative to positive. Exanyles of such Haguidor solid friction
moditiers iehide tade and barhrs sudfite. The fricbon modifiors can be chosen from the
following st of fuction modifigrs, but gre not himted 1o these nction modiliers, WHITING
{oalotum carbonate), BLANC FIXE {caloyam sulphate), suncral fibre, wallastonaie powder,
powdered cashow not shells, calohan carbonate, ahaminum oxide, amorphous silies, silica

oxide, magnosuan oxide, magnesium cathonate, oad oxide and voal voke,

HH9 By the ron “liguid or solid lubsivant” wo momn a Hgaid o solid material that roduces
friction bebweon two shiding metal swefaces, Examples of bwo preforred lobricants are
superfoie wolybdenum disdfule and carbon black (in sonwe embodioest ssed m covohination
with one anothery, A non-oxchaive fist of other potennial Higad or solid hidwicants mehades

eraphite and zinc stearate. However s invention is not Hodted o these lebricants only.

HO030] By the term “welting agend”™ we mem & surfactam which assists the fgd fo wet omt
the solids in the formela. One proforred examplde of such a eetting agont inclades Triton X-
108, A nowp-oxchasive st of other potontial wetting agents nchude, UNIVAR propylence

carbonate fechnieal™, COBXM, TEXAANCL, and TEXAPON B,

FO0511 By the term theclogy agent we mean a chay ore other substance that expands in waler

to produce a taxotropic mix, An oxample of one such rheclogy agents comprises clay such

ay VAN GEL B. Apcther exanple of a rheology agent usable with clay s hvdrated bme, A
non-exchmsive hist of other potential theology agenty inchades methyl ethyl vdroxy cellulose

sud ethyt bydroxy cellulose,

10
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(00521 By the term frevuing poimt deprossant we typically mcan an alcohsd which when

minod with watve, knwors the freezing point of water.  One preforred exanaple of such
freezing point depressant mclades SUPER KPP glveering. A non-exchesive Bist of other
potential feextng point deprossants inchades sthvl alechol, setheed alooho! ssopropanol and
butanol,

00531 There are moltiple ways of making the Mot modifier composition disclosed herein,
In one embodiment the composition typically comprises a) from abowt 15 10 aboot 29 woight
pereent water; b)Y fronn about T to about 3 weight pereent surfactant or wotting agent (g
propylene carbonate); ¢ from 1 toabowd 6 mzight peroent Hguid or solid lobricat (e g
molvhdemam disnlfide and carbon black) d} from about § to abowt HEwerght pereent
rheological controd agent {e.g. clay and Himel, (e} froon about 1 to 28 percent water
wsoluble bydrocarbon {o.g. SUTROL

poreent freeming point depressant {e.g. glyeerinel; () from abowt 9 1o 24 waight porcent

=

) or canola ot} () from ahout 32 1o Hhwaght

Hgeid or solid frictims wodifier (o tale and bariu sulfue (h antbnest composition fom

ahongt .1 1o 8.5 {fo g COUNTER RUST 267

and {1} fron sbowt U058 10 0.3 weight

serpatt biocide or fanuicide agent {e wirobutvimorpholine).

porsent biocide or foneide agent {e.. mrobutvimerphohine)

sles 1 to 6 llustrate other profiosred friction control compositions

(30541 The following Exany

B aocordancs with the iIventin: CORTISHg

{a} from 24 10 23 wdw'he ovater

(b from 4 to 7 wiw®s rheolopy additive

{g} from 14 108 wie® water insoluble hvdrocarbon fe g soparaffing, vegets

otls, bio-based wighveerides or fatty oils)

{dy from 22 w0 32 wiw fregming point deprossant

{e} froo 34 to I8 wiw Yo fpad or solid fricton modifier

() from 2 10 3 wdw'e higeid or solid Tabricant

{gyfrom i to3 sarfactant of wetling agoent
{0 from 6.2 fo 8.8 wiw 9% corrosion mbithitor

{1} from 0.0 0 0.2 win ioade/fangicide agent

11
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FOOSST In one crnbodiment of the bevention (See Exmople 8), i has beon found that adding a
water msoluble bvdrocarbon (8s 2 non-exclusive example paraffinie or isoparaifinic sodvent

SUTROL

{33 helps dopress the frepzing pobt and alse helps stabilize or over wprove the

rheology of the formealanion. Thas is especially tue when the water isoleble bydrocarbon i
compared with other freoming point depressants such as glycenn, The addition of the water
msobihde hydrocarbon iy counteringaitive beause one would have guessed that # would not
aux well with the water based formulation of this invention and would i all hkelihood
separate. However, we believe that the clay bas receptor sites that allow the water wnsoluble
hydrocarbon to bind oute the cliay and keep the final product hormogenous,

3361 In vet avother enthodiment of the fnvention {see Examples 1-4) 1t has been found that
adding a vegetable ol {as 3 non-exclusive example, refined canala oif) hag some of the
advaniages of paraffing o 1soparaffing such as SOTROL 220 but also chade environmental

advintages such as having o higher flash potnt and bang bindegradable,

vipdes 2-31 it has boen found that

[O057] In vet another ombodiment of the tavention (see Ex
ashling corbon black has some advanisges, Carbon black was mriglnally added as a solid

1 < P 1. o . $ : o e ¥ o - N \‘ R " } ,s' v
tuhricant to the fornwlation in order to lower the costs by using 3 loss expensive lubricamt
than modyvbdoman diselfide.  Howoever, o addition & lowering of the cost of the fornnlation,

W weas surprisingle found that carbon black alse belps with the stability of the composition

i loss soparation) and oan give a swprising Inerenss in visonsiyy wlich in same

helpful. The carbon Maek can be added w ranges from 0.5 o 3%

embodimends is also very

FOOSR] In vol another embodiment of the invention {sce Example 1) we use an aprotie solvent
exhibiting linuted water solubility {2 propylens carbonate, solubiliny inwater 5 17 58% &
257 (1) rather than the high ameneds of glycorine used tn other examples sot forth infra. The
propyioae carbonate causes the thickener {e.g. the clav) 1o go o a matix such that i has
bofter solulility and cav rosulf v a bigher friction product than can be sehioved with
ghveering. The propylene carbonate also belps as o freexe point depressant and improves
prodiet efficacy at lower omperatuwres.

HHBGT In ver avother embodiment of the invention {see Example 71 it may be desiable in
gevtavn cold weather environmends {e.g. 8t or below sbout negative 3 degrees contigrade} for
the fornlation to contain much higher yroowts of freczmy potnt deprossants sach as

12
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glveering or propylene glveol. Inthese extremely cold weather environments # may be

desirable to replace some {ov oven all) of the water nsoluble bydrocarbons with a freoxing
point deprossant. I at foast one ombodiment for the colid weather conposition the ratio of
the ghveering to water shall be at least €3% glveerine to 37% water. For other frgftxmg
depressants the ratio of the depressan to witer may differ as g function of the freezing point

carve, Based upon the frovsing potnt behaviors of these fleid blonds they are commonly

called eutecue puxtwres, Propylene glycohwater puxtures mmoptain freemag points at or

lower than ~40° at any ratio of 553% or move propylene glveol. The mtie of glvoenine water

Preiges

shall be seithin the range of 63 - TO% glyveerine for cold emperature Sow down o 400 FL

HHIG0T Exanple 1 (the amounts below are weight percent).

Add UNIVAR propylene carbonate technical
i R waler 448

e vat and sty ot sk speads.

Sadd frst porpon of VAN GEL B (ol 4.5
slowly while stivring for 30 min. under cowls mber at ngh speeds.
Add SLIFER KPO glveeriae slowly KR
and ik at high speed for 8 min
Add a seomud portion of VAN GEL B {clay} A5

sa.iowiy while stirnng for 30 min. ender cowls mixer at agh speeds.

o
e

Add slowly refined canola off AGRIFURE &0

and mwix for 15 punutes at bigh speed.

Add i order while stirring,

mohvbdenuo disulfide THOMPSON CREEK

’)‘:

and o at high speed for 13 punutes.

X ¥

Adid bavyies, barfum salian BARDMITE XF RRY

13
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snd iy s hugh speeds for 15 nunutes.

Add wo, magnesting silionte MICRON 804

and oux ot high apeeds for 13 mimstes,

Add COUNTER RUST L2687

and mwix ot mediam speeds

’}‘:
e,
[
oo
P
45
s
pooe]
4
fr
fes]
=
foos
jos)
I44
P2

~

DRAN P MR

Add ami-fimgus, nitrobutvimomphioling BR

amst pux at modium spoed for 13 munuates,

Digperse antl] grind 18 57 on the Hegman gauge.

IO Example

Add tap wator W vessad

stir at tow spoeds.

Add fivst portion of VAN GEL B {olay)

slowly while stirming wnder cowls mixer at lig

Add wetting agont, TRITON X- 1K o mixtare

Add SUPER KPQO glveerine slowly

and nux at high speed for 10 mm.

Add second portton of VAN GEL B {&lay)

shrwly winle sticring for 30 nun. under cowls mixer at high speads.

Add slowly refingd canols ol AGRIPURE &

Ancdvoix for 13 sunutes af high spead,

Add m ovder while stiming,

molvhdemue disuifide THOMPSON CREEK SUPERFINE

14
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And mix at high speed for 15 minutes,

and nux at high speeds for 15 minstes.

Add ke, nwgnesten stlicate NETRON 6

and mix ot high speeds for 15 mumates.

Add carbon black

ansd maix at high speeds for 15 minukes.

Add COUNTER RUST L1267

and iy af medben speeds for 13 omeates.

Add anti-fumgus, K BG07R

ard ok at modiam spoads for 18 mibmstes,

Dhsperse wti! grind 13 4-8 on the Hegman gavnge.

HIH2 | Exaople 3:

Add tap water to vessal

stir at fow speeds,

Add first portion of VAN GEL B {clay)

slowhy while stirning under cowls mixer at high &

Add welting apent, TRITON X-100 o mixture,

Add SUPER KPO ghyeerine slowly

o

andd vux at high speed for 10 aun,

Add seeond portion of VAN GEL B (elan)

cods,

PCT/US2014/010188
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slowly while stirring for 30 nun. wnder cowls mixer at high speeds.

Add slowly

refived canola o AGRIPURE 60 4.6
and mix for IS minutes at high spoed.

Add worder while snring,

molvbdenum diselfide THOMION CREEK SUPERFINE 28

And mix at high apeed for 13 snnuies.

Add barvies, bartens salfate BARIMITE XF

and pux at high speeds for 15 minutes,

e
o,
e
%
e
S
o
2.5

e,
o

Add tale, magnesium sthcate NICRON

and mwix at high speeds for 15 numuates

Add carbon black 2.5
and pux at high speeds for 13 minutes.
Add hydrated line, Ta{QHn 0.1

Al x at high spoeds for 13 winates,

¥-3

Add COUNTER RUST L1267 i

amd tux ab medinm speads fiw 13 mimies.

Add anti-foagus, PROXNEL GXU Asgimicrobial .2

snd min st modhon speeds for 13 minates.

Digperse il grind 1 48 on the Hegman gauge

T

HHG3 ] Example 4

Add  wap water o vessel 24.0
sud stir at low spueds,

16
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Add firg ’pm"iim'i of VAN GEL B {vlaw)

slowly whike stirrimy wader cowls muxer at fugh speeds.

Add wetting agent, TRITON X-100 1o nuxiure.

Add SUBER KBO plveerine shvwhy

mnd s at high speed for Himin

Add seemnd portion of VAN GEL B {olay)

slowly while stirmng for 30 min. under covds mixer at lugh speeds.

Add showly
refined canola oil AGRIPURE 60
and mix for 15 ounuies at bigh spead.

]

Add in order while stiveinyg,

medvbdenum disulfide THOMPSON CREEK

and mixn at high speed for 15 minutes.

Add bary

-, bariunt sulfate BARIMITE XF

and ik at high speeds for 15 nunetes.

Add le, magnesing silicate NICRON 604

(

And mix g fogh speeds for 15 ounutes

Add COUNTER RUST L1267

and mix o mednan speeds for 15 minukes,

Add anti-fimgus, FROX

and oux at mediam speeds fiv 15 minutes

S OXLL anthmigrobial

SUPERFINE

Drsperae wtl] grind iy 445 o the Hegnan gauge.

PCT/US2014/010188
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[0054 ] Example §

Add TRITON X104 R
and tap water 4.0

wio the vat and st

Add slowly VAN GEL B {clay} 4.4

while stirving under cowls puxer, 1 will become vory duck.

Add slowiy while stiming

woparaffinie sobveny SOTROH, 220 3390
When well dispersed, add glveerol 228
slowly while stimng,

chegk that productis sull thixotropic,

Add in erder while stiveing,

modybdenum disulfide superfine grade, 2.0
barium sulfag, 34
tale, 12.3
hvdeated Bme, G2
COUNTER RUST L1267, 03

K 78 brocide {110 dibstion) {2

Disperse il grnd 15 5-7 on the Hegaman gaoge.

05 Example 6

Add tap water 254

wto the vatand st

Add VAN GEL B (clavy 25
and GARAMTYIE clay 1.5

18
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Add TRITON X-H

Add slowly while sthring undor cowls mixer, it will bocome very thick

Add glveerol stowly whale stirving,

Add i order while stivring,

molybdemun disolfide superfine grade,

barnan sulfate,

tale

carbon black,

COUNTER RUST L1267,
PROXEL antimicrobial

Add in canala ot

Disperse unul bomogeneous.

ke

PCT/US2014/010188

2.0

gk
.
LA

g2
g2
4.6

In the frgoing exangples, the sbove mentioned thixetropmic properties are achioved. That i,

the shear-mixed conposition his a thickness or viscosite in the range of fron nbout

B,008 1o about 13,000 of o facilitate application w the rail using conventionat tochniques,

The static composition has a thickness or cone ponctration consistoncy of from abowt 335 o

about 375 to nainfain e conpoution on the rul for subsoquent carry down by train wheed

PEARage.

[066] Example 7

Add TRITON X-100
and e waler

ato the vat and st

Add VAN GEL B (clavd
GARAMITE {odaw)
When will dispersed., add ghveerol

slenwly wiule sturing,

18
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check that product is sull thixoiropie,

Add m order while sturring,

mobvbdemmm disulfide superfine grade 240
barium sulfae 3.4
tale 150
hvdrated lime {11
carbon black 25

COUNTER RUST L1267 {7
78 biocude (119 dihitian) 42

HIIGT Y Disperse unti] grind is 5-7 on the Hegroan gaage.

068 Performance data asing the fiction control compositions disclosed herem fave
confirmed the compositions o be surpnsingly wore offective thae prioy wet top of rasl fction
cornposition modifiers. Inthe following tests, “resh™ rains having 286,000 pound lnaded
coal cars passed over an applicator aranged 1o apply the corapositiony of Example 2. The
applicator was mwounted to the Seld side of the wack and pumped the shear-eixed Haguid
compostiion onts the rail head 0 8 conventional manner and amenat abead of the test qwrve
i the track. The composition rofugns 1o is static conditton on the rail prior o engagement
with the srasn wheels. The frains are “fresh™ i that the wheels wers not provicusdy tated,
but rather, the wheels were dry and had contanunants typieally encountered m train
transporiation.  The product s picked-up by the wheels and carvied in the evheolratl “oomtact

patch” down the track ti the awrve to provide thi benefits of the invention.

B9 Refornng to Fig 2, redoction of the fatoral forces and achivvomont of & positive
cocthicient of fiction oy friction s shenen for ase of the friction contrad composition n
secordanee with above Exmople 2. To that end, a dey wheelral systom 15 compared with a
wheelrail systen having the friction control of the present invention apphied in hgoid form w
the top of the rail as described above,

HHIT0] Fig. 2 shows the distibution of the LAV ratio ob the high ratl of a 579 corve for ot
axles of the dry wheelral system and the wheelsal system comprising the frietion control
composition of Example 2. Thy friction control composition reduces the laters! forces as

20
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indicated by the lower LV ratio. That 1s, the composition of Exmumple 2 changes the friction
from negative o positive, limits the croep of the wheel on the rail head and reduces the
gteral engagoment force andfor comtact by the wheel Hange with the gauge side fage of the

rail. Accordingly, the L7V ratio fs reduced.

(71 | has also boon found that the composition of Example 2 wads to Himis the vanation
of the 17V ratio so as 1o resull 1 a closer grovping of data poants. This i also believed to be

retated to the smoeothing of the tram fravel and increased frun stability.

FO072] Reforring to Figl 3, the LYV ratio s shown for the lead axles of the cars of Fig. 2 B

the dry wheelrail system CQ}I}iipzii‘t’d with the wheel-rail systesy having the friction control

composiion of Example 2. As stability inoreases, the LY ratio for the veated swheelvail

syston deoveases 0 valoes loss than those of the dry whoelranl gvstom.

0731 Refering to Figs. 4 and §, bistograrns show the lateral foree distmbunion for the tail

st load axies of the train cars of Figs, 2 aud 3 As shown, the leteral fvees are reduged.

N

HO074 ] Reforring to Figs. 6 and 7, the improved “carry down” of the composiiions of the
wmvention s shown, As noted above, carry down is how far the frietion control composition
is carviod along the track i an offective amowt from the appdication leeation. The further
divant the track Hw copposition s carvied the better fiw the sasl road customer since the
friction control composition works over o longer distanee {e.g. stick-slip and creep arg
reduced together with the schievoment of the sther benefits desoribed above ). This can save
rail road custonmers significant money by requiring fewer apphicators and also lexs friction

controd product.

HH375 1 To that end, the LAV ratios for the wheelrai] systomss of Fige 2 - 3 were measored st g
distance of 6.4 mies from the pouyt of spplicntion and showsn in Figs. fand 7. 1t bas boen
found o thivd party tests that the frichon control compositions disclosed berein have caney
down from two to three thues farther tan prior art prodocts. This dramsatic morgase i

swrprising 10 both the third party testers and potential customers

HHITEY The present wvention has boen desertbed with vegard o prefierred cmbodiments.
However, it will be obvious to persons skitled m the art that a nurmber of vanations and
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modifications can be made without departing from the scope of the nvention as deseribed
keroin. I the specification the word "comprising” is used as an open-ended form,
substantially equivalent to the phrase Macluding but not tintted 107, and the word
“comprises” has g corresponding memnng, Citation of references 1 not an admission tha

such references are prior a5t 1o the present imention.

1§
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What is Ulaimed is:
10 A frigtion controd composition for ase on top of ral applcations comprising:
{a} fromt ghowt 4 1o about 403 wivte water;
{h} frovm about 2 1o about 24 wiw®s rheology additive
{0} frov about 1 1o about 40 wiw water maseluble hydrocarbon;
(<) froem abowt HE 1o about 40 wiwhowater soluble polvaleohol freezing pobt
depressant;
{e) from aboot 1t aboot 7 wiw ¥ fipad or selid fricton madifier; and

{f} from about 1 to sbowt 28 wiwh Tipad or solid hdwican; and

wherein sard water msohble hydrocarbon is selected front the group consisting of
isoparaffing, vegotable oils, blo-hased triglveerides, fatty otls, polvalpha olefing and

synthetic osters,

3. The friction control composition of chum 1, comprising:

{a) Frons abaut T8 1 about 29w wie

(b} fream about 4 w0 abowt 13 wivw®s ;‘h{:oiog}f additive

{c} from about 11 0 about 28 wiw water insoluble hydrocarbon;

{d} froum about 22 1o about 4 wiw's water soluble polyvaleohs! froceing potnt
deprossant

{3 from about ¥ 1o abont 24 wiw % lipad or selid friction modifiog; and

{f} from about 1 o abist 6 wine liguid v solid Tubvicant.

3. The fricton control composition of claim 1, comprising:
£at} from abant 24 1 abont 28 edwh water
{hi from about 4 to gbont 7 wiwts theology adduive;

{0} from about 14 1 abowt Hhwiwh water imsolable bydrocarbom

Wi

{d} from about 22 o ghout 32 wie'l stuble polyvaloohol froczing poimt

{e} from about 14 to about 1N witw ¥ fipud or solid friction modhificr and

{§) froum about 2 to about 3 wiw's hgaid or solid lubricant,

23
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4. The fhction control consposition of claim 1, whoreln said water insoluble hyvdrocarbon i

U‘/

cleeted from the group consilin

r o isoparaifins and fatty oiix

5. The fnetton control composttion of clatm 4, wheretn said water isoloeble bydrocarbon s

olected from the group consisting of €113 10 C16 tsoatkanes and canola ofl.

17

6. The fnction control conposiion of clatm 1, wherem said composition has a viscosity
achigved by shewy mixing in the range of from sbout 3000 (o about F3.000, and upon tormination of
shear miving sod roturs o static sonditions, the cormposiiion has a statls viscosity or cone

peneiration thickness inthe range of from about 300 1o abow $040 1onths of 3 mitimeter

7. The friction control composttion of clatm 1, further comprising one or more of the
following:

{g} from 1 fo 7 wiwd aprotic solvent exhibiting lonited water solulility;

() froam 8.1 1o 4 wfw %% corrosion inhibitor] aud

ﬂ

{1 froam 605 10 2w bicgide fungicide agont.
8. The friction control conposition of olatoy 1, further comprising: an aprotic sobven
exhibiting lm#ted watcer solubility, a corvosion inhbitor, s Boclde/fangieide agont, carbon

Bianck, hoe or 3 conmbination thereaf

QA friction control cosmposition for nse on top of rall applications comprising
s";?;} front about 13 10 aboat 29 s wa
{b} frowe about € 10 about 13 wiw®s theolowgy sddittve;
{0} from abowt 11 1o about 38wt water insoluble bydrocarbon;
(<) froem about 22 1o about 40 wiw's water sotuble polyalecho! freezing point
depressani;
{o} from about 9 to about 24 wiw % hauid or sohid friction wodifier; and
{f} from about | 1o abouwt & wiwhe bguid ov solid lubricant; and
wharetn said water imsoluble vdeocarbon 15 selected from the growp consisting of

isoparafiins, canola ofl, podyalpha olefing and synthetie osturs.
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13, The friction control composition of claim 9, further comprisingy an aprotic solvent
exhibuting Hmited water solubility, 2 eovroston imhibitor, 3 biocide/fungicide agont, carbon

black, e or a conbination thereod

A method of modifving the fction of a rasd road track from negative to positive

COMMITESIngG:

nuxing the friction control compasition of chunt 1 by applving shear to dun or reduce

the thickness or viscosity of the compesition;

apphemng said thiveed composition to the wp of s ral and

cansing sard Uunned composition on the top of the rail to seitle 1o a static condition of
niereased visvosity sufficient to maintain the conmposiiion wm position on the top of the rad
as an vwhricd covaposition v cogagement by a train wheel with shear thinning and

distribation of the compositon along the ratl o change the friction from nogaive o

positive.

12, The fiction covdeod composition of ¢

VESCOKY o eone penelration achioved by shoar nixing b therange of font abogt 5,000 10 abowt

o

15,000, and upon {ermination of shear mixing and reirn o static sondinons, the composiiion has ¢

A3

ity oF cone ponstration thitkness in the ange of from about 308 w0 about 300 wenths of ¢

static w

mitivpetor

13, The nethod of claim 11, whereln siad step of appdving said tinned composition as & Hgud w©

the top of the rafl includes pumping said thinned composition onto the wop of the rail.

t4, A ficton contrel cormpostiion for use ov top of raif apphostions consisting cssentially oft
¥ it PE 8

{2} Frony ghout 4 1 about 40 wiwdh wate

{I} from abowt 2 fo abodt 20 wiw® rheolopy addithee;

{c} from about 1€ i about 48 wiw's water nsoluble hvdrocarbon
{1} from about 10 to about 40 wiw®h water soluble polyalcobol freczing point
depressant;

e
Y

(e} from shoot | 1o aboat T wiw % Houid or solid friction modifier; and

3
=
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(T} fromabout 1 o about 20 wiw hguid or sobd lubricant; and
wherem said water imsoluble hyvdrocarbo is sclected from the group consisting of
isoparaffing, vogetable oils, bio-based wiglyeendes, fatty oilx, polvalpha olefing and

synthenic esters,

£5. The friction control composttion of olpim 14, whevein sald composition i substansially

free of a skin foroung retentivity agent.

[6, The friction contrel componition of claim 13, wherein said composition s substantally

o

free of a skin formmg retentivity agomt selectad from: the group comsistl

e o acrvlis,

pend
polvvinyd afcobal, p@iyviis;«% chioride, oxsneoline, epoxy, alkyd, srvthane acrylie, modified shiovd

3

rlic fatex e epony hobrids, podvuradsu, styrene acrylafe, sod styvrone butadione hased

compornds,
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1/4
Fis. 1
CHARGE WATER, WATER-INSOLUBLE HYDROCARBON STEP
(eg. SOTROL 220), WETTING ACENT {eg. VAN WET ON9) | =7
TO A CONTAINER.
BEGIN MIXING
CHARGE THE RHEOLOGY ADDITIVE STEP
(eq. VAN GEL B) SLOWLY INTO THE CONTAINER 42
DISPENSE UNDER HIGH SHEER TO FORM STEP
A THIXOTROPIC GEL 3
CHARGE WATER SOLUBLE POLYALCOHOL STER
FREEZING POINT DEPRESSANT (eg. GLYCERINE) 44
SLOWLY WHILE MIXING

CHARGE LIQUID OR SOLD LUBRICANT (eg. SUPERFINE
MOLYBELENUM); LIQUID OR SOLID FRICTION
MODIFIER (eq. BARIUM SULFATE, TALC); CORROSION STEP

INHIBITOR {eg. AMMONIUM BENZOATE) AND #5
BIOCIDE /FUNGICIDE  AGENT (eg. BENZISOTHIAZOLINONE)
IN THE ORDER ABOVE

DISPENSE UNTIL GRIND 1S 5-7 ON A STEP
HEGMAN GAUGE 46
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FIG.6

HISTOGRAM OF HIGH RAIL L/V RATIO FOR LEAD AXLES OF 286,00 POUND CARS
Di%%ANCE FROM APPLICATOR TO INSTRUMENTED 5.7° CURVE —~ 6.9 MILES
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