Descrispti on TRACK BUSHI NG HAVI NG | MPROVED ABRASI ON AND GALLI NG RESI STANCE 5
Technical Field The present invention relates generally to track bushings
for the endless tracks of a track-type machine, and nore particularly to a
track bushing 10 having coated ends and internal surface for inproved
abrasion, corrosion and galling resistance. Background Art The track

bushi ngs used in the track pins 15 for limding the track links for the

endl ess track of a track type machine, such as an earthnovi ng nachi ne, for
exanpl e, are subjected to a very severe operating environnment. The ends of
the track bushing and the inner surface of {he track bushing adjacent its
two 20 ends are the main bearing sur f dR@3CERREIPRspectivel y slide agai nst
the track seal and the track pin. The dirt and debris tend to wear the ends
of the track bushings sliding against the sealing surface of a track seal.

Thi s happens becauSBACKe BUISHT Nen dAYIMG IMPROYED: ABRIS It ANGY Gd-IgdiGveen
the seal and the bushing end surface a%§§2§2§§ggly wear a groove into the

end face of the track bushing. Further; cles of dirt and debris
tend to workstheir way into the clearance between the track pin and the

bushi ng and 30 eve tually wear the outer surface of the track pin or -2-
nhnlcai/ Field

The present invention relates generally to
track bushings for the endleés tracks of a track-type
machine, . and more particularly to a track bushing

10 having coated ends and internal surface for improved

abrasion, corrosion and galling resistance.

Background Art

The track bushings used in the track pins
15 for linking the track links for the endless track of a
track type machine, such as an earthmoving machine,
for example, are subjected to a very severe operating
environment. The ends of the track bushing and the
inner surface of the track bushing adjacent its two
20 ends are the main bearing surfaces that ;espectively
slide against the track seal and the track pin. The
dirt and debris tend to wear the ends of the track
bushings sliding against the sealing surface of a
track seal. This happens because the dirt and debris
25  particles get lodged between the seal and the bushing
end surface and eventually wear a groove into the end
face of the track bushing. Further, the particles of
dirt and debris tend to work their way into the
clearance between the track pin and the bushing énd

30 eventually wear the outer surface of the track pin or
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t he ;i npey surface of the track bushing. This type of a wear results in
netal -to-netal transfer between the track pin and the track bushing, a
phenonenon called "galling”. 5 It is desirable to provide a
track bushing that has a very hard, highly corrosion resistant coating that
prevents the corrosion and erosion of the end of the track bushing. It is
al so very desirable to provide a track buéﬁ?hg havi ng a hard coating on 10
its inner surface so as to prevent galling. It is also desirable to
generally inprove the surface finish of the aforenentioned bearing surfaces

of a track bushi sp that th are e5| nt.to frigiion,_and ar. 15
The present |nvéﬂ¥?oﬁn?%rd?P5§¥8 Sngégré Shlnﬂnreférnggﬁg §%
heretofore utlIIae@eafaﬁgs@yﬁblBQSméealttaehetapetﬁaﬁbfeeSbeEweehosuee of
the Invention 20 . In one aspect of the present invention,

track assenbly i%r%@vaH%daﬂﬂtﬁhF|F§Fc nBuSBERAd @nEP%gngPQEkCEHéFﬁs Each
track chain has q% hty of track links that are connected to one

anot her by a plur |ty |l aterally extending track 25 pins. A plurality
of track bushings is connetteﬁsbéeaéeabihetorackVidﬁkg braphebﬂshéngand

second track ch The bughln Q vehtl andrsgc Elons t hat
defi ne respect|3% ?Frg? afd gggoﬁa hd fg@ig SRAT8%H § g extends
between the firs¢oandngOthsecppdvendspenti e88rosiba buahEB931aheoﬁQ$hbioned
end oflthe track bushing. It is also very desirable
to provide a track bushing having a hard coating on
10 its inner surface so as to prevent galling. It is
also desirable to generally improve the surface finish
of the aforementioned bearing surfaces of a track
bushing so that they are more resistant to friction
and wear.
15 The present invention is directed to
overcome one or more problems of heretofore utilized

track bushings for track-type machines.

Disclosure of the Invention

20 In one aspect of the present inventioﬁ, a
track assembly is provided with first and second -
endless track chains. Each track chain has a
plurality of track links that are connected to dJne
anothér by a plurality of laterally extending track

25 pins. A plurality of track bushings is connected
between the track links of the first and second track
chains. The bushings have first and second end
portions that define respective first and second end
faces and a bore that extends between the first and

30 second end portions. The bushings are positioned



-3- ,abeut the respective track pins for relative rotation with respect

t Hereto. A track seal, having a sealing portion, is positioned between the
track links and the track bushing with the sealing portion positioned for 5
sealing contact with the respective first and second end faces of the track
bushi ng. An abrasion resistant coating is posited on the first and second
end faces of the track bushing. The coatinggTs sel ected fromthe group
consisting of chromumnitrides, chrom um 10 carbonitrides, and m xtures

t hereof. |I'n anot her aspect of the present invention, a track assenbly is

provided that in s.hir 0 KA hal ns. ' '
defines a plural %nggf t?‘fn%ter?%%g:g??%t %gta%lcl ?itn(l;sr ?,ol}ﬁar\/eg%fq“lqrvtse{ aL%:aangﬂngecond
end portions. A plthalkiesyeaft tthecletp.ns Aextrartt Isatadr, ahlaywibef s eeadlnang

respective first end . porti.ons of, the |jnk nenbers of the respective track
Chai s to i nt er cBRACAPRY nd 5 FSt LB S 5t o AT LIARS A7 5F of
trac_k bushi ngs havack balshang Mt%%%’éd s@Rd iRQf bo&ﬂl&or{ igoH1 tARth e GIW

sealing end faces that are defined on the respective first and second end

portions, a BoreSeR3dngxcORdRcthWdidh thite TESRSIC tishifdg sdn@nd rsacond
second bearing S#B‘:ja%%%egh%tf %rh% e 'cgce‘ii;u%'ﬁi?ltg | eqg! a%r%@’bit& Oirkneg,sié Gore

25 adj acent the tirst and second en ortions.” The track bus ext end
| ateral | y bet weenohhdngedpedepositechrt ¢hed Fdmsitorndofsedond iend nizdees s of

chai ne. " The tr 2Bk BN ERGE e bR Aos! AN EIAEIG0 & SHRHED SO or
relative rotati ORBhe group consisting of chromium nitrides, chromium
10 carbonitrides, and mixtures thereof. _
In another aspect of the present invention,
a track assembly is provided that includes first and
second track chains. Each track chain defines a
plurality of link members that, in turn, have first
15 and second end portions. A plurality of track pins
extend laterally between the respective first end
portions of the link members of the respective track
chains to interconnect the first and second track
chains. A plurality of track bushings have first and
20 second end portions, first and second sealing end
faces that are defined on the respective first énd
second end portions, a bore that extends through the
track bushing and first and second bearing surfaces
that are defined on at least a portion of the bore
25 adjacent the first and second end portions. The track
bushings extend laterally between the respective
second end portions of the link members of the
respective track chains to interconnect the first and
second track chéins. The track bdshings are

30 positioned about the track pins for relative rotation



-4- therewith. A seal nenber, having a seal portion defined thereon, is
positi oned between the respective first |ink menbers of the respective
track chains and the track bushing in a manner wherein the seal portion 5
of the seal nenber is placed in sealing engagenent with the respective
first and second sealing end faces defined by the track bushing. An
abrasion resistant coating is deposited on-the first and second sealing end
faces of the track bushings. The coating is 10 selected fromthe group
consisting of chromumnitrides, chrom um carbonitrides and m xtures
thereof. Wth a track assenbuK as set forth above, a seal interface is

created on the eFdr e LRvEt hyf t 93 L JReRAH @V%%ta !-"seaffje.sﬁ’%lf%iﬁnt 0
abrasi on and wealge fih &Y & hd Fedhe f@rﬁ'sﬁfﬁ’l%r{éwr‘@é%wééh V\é'ﬁé:hr@s;gég?f}r%e

assenbly typically operates. The coating prevents prenature wear
bushi ng end facesixat grigst Imenbereasbsthderdsgacvive herackhokhassendhg. | n

addition, the be%:]hi ngcrsaur]I gees flrtlaf I ned on t he b‘la}r:ler o.fn 2?0%'[ he 5{ ac(l)< ushi ngs
may be coated wit G he bt 881 D 1 est i thdte it er B 0 p VenTe 1 P Heh?"
phenonenon knewn s tigaldd 10" mdnissn O WXddwd bied veeal ilg drigfdenens and

bushings. This also _increases the life of the track assenbly. 25 Brief
Description of t et dhgeINeEtive SLirst AR mMerdnd et igeeie S2EesSvi ew

of a track assemblagithal rhadd escddie MIANGIP! et hies A5 esans; deygpt i on:

coating is deposited on the first and second sealing
end faces of the track bushings. The coating is

10 selected from the group consisting of chromium
nitrides, chromium carbonitrides and mixtures thereof.

With a track assembly as set forth above, a

seal interface is created on the end faces of the
track bushings that is resistant to abrasion and wear,

15 even in the harsh environment in which a track
assembly typically operates. The coating prevents
premature wear of the bushing end faces and greatly
increases the life of the track assembly. 1In
addition, the bearing surfaces defined on the bore of

20 the track bushings may be coated with the abrasion
resistant material to prevent the wear phenomenon
known as “galling” from occurring between the track
pins and bushings. This also increases the life of
the track assembly.

25 '

Brief Description of the Drawings

FIG. 1 is a fragmentary, diagrammatic side
view of a track assembly that embodies the principles

of the present invention;



-5-:Fig. 2 is a diagrammatic section view of the track assenbly as vi ewed
along lines 2-2 of Fig. 1; and Fig. 3 is a diagrammtic, enlarged, section
5 view of the track bushing that enbodies the principles of the present

i nvention. Best Mbde for Carrying Qut the I'nvention Referring to FIG 1, a
track assenbly 10 for 10 a track-type nmachine is shown. The track
assenbly 10 includes a pair of endless traek-chains 12 and 14 that are
positioned in spaced parallel relation to one another and are entrained
about a track roller frame 16 of the machine. The track assenbly engages a
drive 15 sprocket (not shawn) that provides notive force to the track
assenbly, which in turn, drfifes 4 Hes achiatranmat ikl eKnemh Wt e

track is al so entraj é%SMB t X i r qﬁgp _ol7 rof atably
supports the tragtlé%gs?{g%nb y olrfoangee‘glfléfé(ﬁ]e%]hdejr{%erlalc rg{lzéroégﬂg??%rre as
viewed in Fig. langach track chain consists of a plurality of track links
18 that have first and secaqnd egﬁ portipons 20 and 22 respectively. _ The
first end portion 20 of each9irk % 3 'HAH IV Bi¥set® P]rag]?ﬁ? e %%% ha" end
25 portion 22 swildhatof ithd iTrdcienshgitiig athaf @iodidK 1Ry peipespiésned
in outwardly adjacent relation to the second end portion of the next |ink
in a well known ®dntdye Present P @unidest in Fig. 2. Each end portion of
each link has a bore 24 and 26 defined

Best Mode for Carrying Out the Invention

Referring to FIG. 1, a track assembly 10 for

10 a track-type machine is shown. The track assembly 10
includes a pair of endless track chains 12 and 14 that
are positioned in spaced parallel relation to one
another and are entrained about a track roller frame
16 of the machine. The track assembly engages a drive

15 sprocket (not shown) that provides motive force to the
track assembly, which in turn, drives the machine in a
well known manner. The track is also entrained about
at least one idler member 17 that rotatably supports
the track assembly on one end of the track roller

20 frame as viewed in Fig. 1.

Each track chéin consists of a plurality of

track links 18 that have first and §econd end portions
20 and 22 respectively. The first end portion 20 of
each link is laterally offset from the second end

25 portion 22 so that the first end portion of one link
may be positioned in outwardly adjacent relation to
the second end portion of the next link in a well
known manner, as can be seen best in Fig. 2. Each end

portion of each link has a bore 24 and 26 defined



t heret‘hrough that are aligned along a common, |aterally extending axis X
Ih Fig. 2, a cross-sectional viewis shown that is taken through the first
end portion 20 of a 5 first pair of |links 18 and a second end portion 22 of
an adjacent pair of links 18. It can be seen that a track pin nenber 28 is
positioned within the aligned bores 24 and 26 defined in the respective end
portions of the adjacent links. The track ™ is secured to 10 the first
end portions 20 of the first pair of links 18 by interference fit with the
bores 24 or any other suitable manner to fix the position of the pin with

respect to the first pair o Iénks. A tiack us ina 30 is gositioned about
the 15 track pi n-BBrahyroReNnERaFi AEE hY9BEE0AUCBAG2 pEPTT"BRs 32 and 34, .

respectively. TheaféfsilpndxsesantgendiBogtions 32 and 34 are positioned
wi thin the bores 26 defined by the second end portions 22 of the second

pair of links and is secur&a Fhegrefo Bycraserserbhera2ovipy 66 shiren
sui tabl e means. gﬁ§ttiggg?ﬁgﬁhtgggﬂgﬁ'Eﬁé ?i%EESE?aﬁgbgggoﬁgggfggea36 on

the first end portion €reo a sécond Seal |l on the
second end pertidhr8d pakreof. lLAaksslBeshdi &l setoatedndnpbirgios, 22 lbdre 40

I's shown to extend 25 through the track bushing_betweep its respective end
portions and is B %%3?FE?EnPaHFaﬂ%t$FnFE igcei55 FAB B?aéﬁeﬁiﬁgé fherein
and al | ow rel atiygaé&Rt 8LhORehBeEEbE! yn@eFosIlaeohea_ewﬂehw ther adefhaes a
first bearing sugéggg gf 2L8n86t22f2h;3 ignghgogggggcggvgfend portions
of the édjacent links. The track pin is secured to
10 the first end portions 20 of the first pair of links
18 by interference fit with the bores 24 or any other
suitable manner to'fix the position of the pin with
respect to the first pair of lihks.
A track bushing 30 is positioned about the
15 track pin 28 and defines first and second end portions
32 and 34, respectively. The first and second end
portions 32 and 34 are positioned within the bores 26
defined by the second end portions 22 of the second
pair of links and is secured thereto by interference
20 fit or other suitable means. The track bushing
| defines a first sealing end face 36 on the first end
portion 32 thereof and a second sealing end face 38 on
the second end portion 34 thereof. As is best ~
illustrated in Fig. 3, a bore 40 is shown to exteﬁd
25 through the track bushing between its respective end
portions and is of sufficient diameter to receive the
track pin 28 therein and allow relative rotation
therebetween. The bore 40 further defines a first
bearing surface 42 along the first end portion 32 of

30 the track bushing and a second bearing surface 44



30 the-track bushing and a second bearing surface 44 -7- along the
second end portion 34 of the bushing. Each sealing end face 36 and 38 of
the track bushing 30 term nates at a location that is adjacent the inner
extremty of the first end portions 20 of the first 5 pair of |inks 18.
- A seal cavity 50 is defined in the first end portions of each link at a
| ocati on that opposes the sealing end faces’36 and 38 of each track

bushing. A seal nenber 52, or track seal, is positioned within the seal
cavity 50 and defines a 10 sealing lip 54 that is biased toward engagenent
Wi th the respective sealin end aces 36 and Q n th ck
bushi ngs 30. An gs?l on er (%Sl S na:{nt coz?to I'Mg q§63ﬁl geposr tbgl acﬁEa#ﬁt he

first and second seedliimg eerdl fize Sina’mBSBKBGJmnmeB&rarcﬂsnﬁﬁhﬂﬁj y30 The
coating 56 is shown in exaggerat ed detail in Fig. 3 f pur poses of

i lustration. WhiteEmHARtE® idteld drsaddon fhathd S rﬁ?@rﬂqw h& IIYHPF ehends

the application QiyleniGRAdMNGHS diesd Idid I iR Y surd@ces 42
20 and 44 respectively, "defined by the bore 40. The coating 56 is

sel ected frondt heagmows ddmsisstlithg ofA (ﬂﬁraqugwmyt riddss dgfiigrgdinin the
carbonitri des, %% m xt ur poorhctz{oﬁgsf étg g atcrhe erred enbaq:dr rrerghaog t he

present 25 inve as a |ckness d%srra y in the
range of about O.d@@aﬂserﬁnm awlliy Ghdmiacwyd 39 efret dd WE igadhecradige of

about 0. 0005 mmiﬁ%éﬂ%ﬁg. A seal member 52, or track seal, is

positioned within the seal cavity 50 and defines a

10 sealing lip 54 that is biased toward engagement with
the respective sealing end faces 36 and 38 on each -end
of the track bushings 30.

An abrasion resistant coating 56 is

deposited on each of the first and second sealing end

15 surfaces 36 and 38, respectively. The coating 56 is
shown in exaggerated detail in Fig. 3 for purposes of
illustration. While not entirely necessary, the
invention also comprehends the application of the
coating to the first and second bearing surfaces 42

20 and 44 respectively, defined by the bore 40. The
coating 56 is selected from the group consisting of
chromium nitrides, chromium carbonitrides, and
mixtures thereof. -

In the preferred embodiment of the present

25 invention, the coating 56 has a thickness desirably in
the range of about 0.0001 mm to about 0.02 mm, and
preferably, in the range of about 0.0005 mm to about
0.01 mm. A thickness less than 0.0001 mm is
undesirable because the coating tends to wear too

30 soon. A thickness greater than 0.02 mm is undesirable



0.01 mm- A.thickness | ess than 0.0001 mmis undesirabl e because the coating
tends to wear too 30 soon. A thickness greater than 0.02 mMmis

undesi rabl e - 8- because the coating can spall, resulting in prenature
wear. Desirably, the coating deposited on the first and second sealing end
surfaces and has .a thickness in the range of about 0.003 nmto .about 0.008
mmand 5 preferably, about 0.005 mm DesiFQBIy, the coating deposited on
the first and second inner bearing surfaces has a thickness in the range of
about 0.0001 mmto about 0.005 mm and preferably, about 0.002 mm It is 10

desirable to depgsi c ' .t he | urface adjacent the first and
second end porti%?gaé%eaﬁi%a?%sﬁ quallr?/e yafﬁf’orraeasq]?chierhgr Jrrér%‘ﬁf?%tfuﬁ?) to
20% of the total wesngt exfitdiel pusttiengddt infglelegas idddiidh stHd | £1e6t
galling resistance., The tofal length of 15 _the bushing is the sumtotal of

the lengths of tR&%F i FEEOPLRTOLTY RD SRR T 13%h Bl & e ifrp s in
portion. In the phef et ebais®nto. ddw r&br@'éﬂbd@%ﬁd@@gﬁoﬁ-ﬁdng i's

deposi ted by vapor deposition 20 techniques and is preferably deposited on
both the first eRFefenady s@dute BPUndmhe second end bearing surface 38

esi'stant coating (s depost ToH a tHe YT S0aHi PR e ST ace 42
and the second i diderstbeard rspcand aomeld Hedring surfaces has a _
thickness in the range of about 0.0001 mm to about
0.005 mm, and preferably, about 0.002 mm. It is
10 desirable to deposit. a coating on the inner surface
adjacent the first and second end portions 20 and 22,
respectively, for a linear length of up to 20% of the
total length of the bushing in order to obtain
sufficient galling resistance. The total length of
15 the bushing is the sum total of the lengths of the
first portion, the second portion and the middle
portion.
In the preferred embodiment, the abrasion
resistant coating is deposited by vapor deposition
20 techniques and is preferably deposited on both the
first end bearing surface 36 and the second end
bearing surface 38 to get maximum corrosion/erosion
resistance. Alternatively, the abrasion resisfant
coating is deposited on the first inner bearing
25 surface 42 and the second inner bearing surface 44 for
maximum galling resistaﬁce as well as the first and
second sealing end faces 34 and 36. _. .
In the preferred embodiment of the present
invention, the coating 56 is desirably, selected from

30 one of chromium nitrides and chromium carbonitrides,



maxi mum gal | i ng resistance as well as the first and second sealing end
faces 34 and 36. In the preferred enbodi nent of the present invention, the
coating 56 is desirably, selected from30 one of chromumnitrides and
chrom um car boni tri des, -9 - or mxtures thereof. Preferably, the

coating is chromumnitride. CNis prefe[ﬁﬁg because it has been observed
during performance tests that the abrasion,” corrosion/erosion and galling

resistance is 5 much superior as conpared to other coatings. The coating 56
i s deposited desirably, by any one of the vapor deposition techniques, such

as physical vapog, dgpo u£é9”th%g8§kca'F¥§88£aQEQOS£BEOEoQEQP§rEsvapor

deposition. In the pre erred he “present vention, the
chrom um ni tri decltoarhi wy ﬁstrsddepoeredsbprafervapobedepeeittohaprpcess

whi ch conprises the follown s: An rc sourc vid and is
adapted to inpar®® %PpBE??FV88c§3F Egoﬂef griap6t g@ﬁgfaggat %ﬁﬁegative bi as
vol tage of aboutadpasbbnyobbgrbsidnpbiredibf hha gateingbesbkakeahreaiwol t age
source. A vapor deposition coating 56 is deposited on both the track

bushi ng ends Sandreeht peperiher 36r faeparad] heeptheschroakdngsr up to about
20% of the total bushing I@ﬁ?tgogEg eskheg ?ngs§98§ SQQEEQEl g?ds 20

are well known to those ski e art o apor deposition éoa

However, during amg onpoofdébeswapon deposmpaonltbehnhquesg aushzasi n the

range Of 0.01 [er ;Slcal vapor deposition, chemical vapor deposition
and arc vapor deposition. In the preferred embodiment

10 of the present invention, the chromium nitride coatihg
56 is deposited by arc vapor deposition process which
comprises the following steps: An arc source is
provided and is adapted to impart a positive charge on
the vapor generated. A negative bias voltage of about

15 50 volts is applied to the race substrate by a voltage -
source. A vapor deposition coating 56 is deposited on
both the track bushing ends and/or the inner surfaces
adjacent each end for up to about 20% of the total
bushing length from either end. Such coating methods

20 are well known to those skilled in the art of vapor
deposition coating.

However, during arc vapor deposition,
macroparticles having a size in the range of 0.01 um
to 0.05 um are often produced in the vapors and these

25 macroparticles may detrimentally affect the coating
surface. Thus as an alternative, the above process
may be improved in order to reduce the amount of
macroparticles'in the coating, such macroparticles
being at least 0.01 ym in size, by providing a

30 metallic wire mesh, preferably stainless steel having



to 0.05.[err]mare often produced in the vapors and these 25
macroparticles may detrinentally affect the coating surface. Thus as an
alternative, the above process may be inproved in order to reduce the
amount of macroparticles in the coating, such macroparticles being at |east
0.01 [err]min size, by providing a 30 netallic wire mesh, preferably
stai nl ess steel having -10- a preselecﬂéh openi ng size desirably in the
range- of about 0.22 nmto about 0.86 mm and preferably, of about 0.47 nmm
The wire mesh is positioned in between the arc source and the isubstrate to
be coated, say, _5 ling end .surfaces 32 .and .34 .for_exanpl e,

pref erabl y atyaadpé:'?gr??%%o cgtoqeé%&tg 5 4P ahathe rlé’sﬁé’r,e[!r\r%%d’f .
surfaces. A negaboue W0i.22 wel tRgamfutaliads aeh,valnis gre RIH18E tex the wire
mesh by a voltage source._ The arc source provides a current in 10 the
range of about 389°Rtpd-fd FWout TS0 WAHSs MARR ilfpROSE tdopes iy deativasge on
the macropartichkes BreS@¥urdd Wy RO UHRIGHRELE 'Q&e R veg‘_yyl’charged

macroparticles are entrapped on the negatively biased wre mesh. S
| ndustrial Appl tbgbiseiatlyi npueingdy siurf agesr 32 emdof 4a foraekamgle ,machi ne, t he

ek sasertly Wablyfioids MG fe 46 SRk s sl a3 one
will rotate witlreseepedivel endnesuteidesr. a® hegrutieolbi@s voltage of
about 50 volts is applied to the wire mesh by a
voltage source. The arc source provides a current in
10 the range of about 50. Amps to about 250 Amps and
imparts a positive charge on the macroparticles
present in the vapor generated. The positively
charged macroparticles are entrapped on the negatively
biased wire mesh.
15 |
Industrial Applicability

During the operation of a track-type

machine, the track assembly 10 will revolve around a
drive sprocket and at least one idler wheel 17 as it

20 propels the machine. As it does so, the links will
rotate with respect to one another as they revolve
around the sprockets, idlers, and any debris they may
run over. As they rotate, they rotate relative "to one
another about the track pins 28 and bushings 30. This

25 relative rotation also occurs with respect to the
bushings and the track seals 52. The maximum relative
rotation is generally within a range of between 30 and
180 degrees depending on the configuration of the
track, but is always less than a full rotation.

30 During this rotation, the track seal is subjected to



around the sprockets, idlers, and any debris they may run over. As they
rotate, they rotate relativeto one another about the track pins 28 and
bushings 30. This 25 relative rotation also occurs with respect to the
bushings and the track seals 52. The maximumrelative rotation is generally
within a range of between 30 and 180 degrees depending on the configuration
of the track, but is always less than a fu#}~rotation. 30 During this

rotation, the track seal is subjected to vari ous types of abrasives
dependi ng upon the type of terrain in which the machine is operating. The
seal lip 54 is hiased against the sealing end faces 36 and .38 of the_track
bushi ngs, whi ch ‘G PHateP R A tHEF B HPrad %er?‘%srf%t%?n BT i PSS ueh as

chrom um ni tri deserSdiae ihevisedt | tige aidcH B si Arcp &t Bt As Bhshsedhe wear
typically experienced between the seal and the bushing is_gr eatlé reduced,
even in the nostligbribiie RiRsedmentrst fthe sealing enq nfagRIF t$Bn2nehe

coating 56, whernpl ik to: b LA SUHAAFS AL A0k A4 wikRaLhy T educe

the galling that typi y occurs e track pin 28 an e track
bushi ng 30 dSie tabndwiorelmsiztant atdapinhatucrcas schheniaetmeenidab

;I'Etee??;gzi ogbuc%o(%i 0 %an%e%fr?%on (ﬁe istance‘e used? aci thessekg'l /gus._hi ng
, pl t h n%f1 ST STAMRE T TSR L AtSthe b %?. ng
interface bet V\B%éﬁ&iﬁf@aﬂbysﬁﬁwﬁ&w@d hee Wk hassgipadny exéends the
service life of a track 20 assenbly. The present invention is expected to
bushing is greatly reduced, even in the most abrasive
environments.
10 In addition, the coating 56, when applied to
the bearing surfaces 42 and 44,_greatly reduce the -
galling that typically occurs between the track pin 28
and the track bushing 30 due to the relative rotation
tHat occurs therebetween.
15 The abrasion, corrosion and erosion
resistance used at the seal/bushing interface, coﬁpled
with the galling resistance utilized at the bearing
interface between the track bushings and the track
pins greatly extends the service life of a track
20 assembly. The present invention is expected to
‘increase the useful service life of these track
bushings by as much as 500% or more.
Other'aspects, objects and advantages™ of

this invention can be obtained from a study of the

25 drawings, the disclosure and the appended claims.



i ncrease the useful service life of these track bushings by as nuch as 500%
or nore. O her aspects, objects and advantages of this invention can be
obtained froma study of the 25 draw ngs, the disclosure and the appended

cl ai ns. -12- dains 1. A track assenbly, conprising: first and second
endl ess track chains, each 5 having a plurality of track |links connected to
one another by a plurality of laterally exténding track pins; a plurality

of track bushi ngs connected between the track links of the first and second
track 10 chains, said track bushings having first and second end portions

defining respective first and second end faces and a bore mmm
between said first and second end porti ofd2:8% d track buL!“ u"m | !"M" ,
positi oned about the respective track pins for 15 relative rétation with
respect thereto; a track seal having a sealin% portion and being positioned
between the track |inks and-theht Fa8RKLASAPHBLYr t ROPREISEBGF NG porti on
t her eof positioned for SeakiggtCQﬁBaQEc$hgheBBEBEQSPESEkVEhgiﬁét and;,20
second end faces of the track bushing; and an abrasion resistanf{ coating
deposi ted on5t hehdving andlsesdihtyenfl fasek dinkheconmektbdshbngse sai d

[ [ I d f th r consi stin f chromumnitrides,
coating being selocled fpom the dLoyR,CoRsiSting: ) REOThYALNELLLY

pins;

a plurality of tréck bushings connected
between the track links of the first and second track
10 chains, said track bushings having first and second
end portions defining respective first and second end
faces and a bore that extends between said first and
second end portions, Said track bushings being
positioned about the respective track pins for
15 relative rotation with respect thereto;

a track seal having a sealing portion and
being positioned between the track links and'the track
‘bushing with the sealing portion thereof positioned
for sealing contact with the respective first and

20 second end faces of the track bushing; and
- an abrasion resistant coating deposited on
the first and second end faces of the track bushings,
said coating being selected from the group consisting
of chromium nitrides, chromium carbonitrides, and

25 mixtures thereof.

2. A track assembly as set forth in claim
1 wherein said abrasion resistant coating is deposited

on a first and second bearing surface defined by a



25 . m-xtures thereof. 2. A track assenbly as set forth in claim1l wherein
said abrasion resistant coating is deposited on a first and second beari ng

surface defined by a portion of the bore adjacent GQEEW%F_LDE_LLL§L_ﬁﬂd
second end portions of the track bushing. 3. A track asse as set forth
inclaim1l 5 wherein said coating has a thj gkness in the umém“mlwum
0.0001 mMmto about 0.02 mm 4. A track as enbly as set

wherein said coating has a thickness in the range of 10 Abolit . 0005 mm to

about 0.01 mm 5. A track assenbly as set forth in claim2 wherein said
coating deposite .fhe re cilV S i ned ] r bushi ng
and on the firstﬁhéghéﬁdoéeggﬁdggggr?ﬁgaégﬁ a%%gﬁdg iﬁg§ %§§?heg§§re of the

track bushing, h&scendhesdingsstionshefrangetobchbbushdng03 nmmto about
0.008 mMm 6. A track assenbly as set forth in claim20 5 wherein said
coating deposited on the first and second end faces has a thickness of

about 0.005 mm 7. A tragk asseghL¥ ass&@bl{OkshsbR ebatm Snweenehnisai d
coating deposited on one of said first 25 and said second bearing

surfaces, ha$§ a wheerkhessaid cpatinagbasfaabblcknessobnniheorangst o. 005
mnm 8. A trachgggg [doéf3@ﬁtt£°££§ugno9b§'Hh? wherein said coating

deposited on sai Irst and secon earing surfaces defined by each end
portion of
4. A track assembly as set forth in claim
1 wherein said coating has a thickness in the range of

10 about 0.0005 mm to about 0.01 mm.

5. A track assembly as set forth in claim
2 wherein said coating deposited on the respective end
faces defined by the track bushing and on the first
15. and secona bearing surfaces defined by the bore of the
track bushihg, has a thickness in the range of about

0.003 mm to about 0.008 mm.

_ 6. A track assembly as set forth in claim
20 5 wherein said coating deposited on the first and

second end faces has a thickness of about 0.005 mm.

7. A track assembly as set forth im claim
5 wherein said coating deposited on one of said first
25 and said second bearing surfaces, has a thickness in

+the range of about 0.0005 mm to about 0.005 mm.

8. A track assembly as set forth in claim
7 wherein said coating deposited on said first and

30 second bearing surfaces defined by each end portion of



the-track bushing has a thickness of about 0.002 nm and extends for an
axial length no greater than 20% of the total |ength of said track bushing.
5 9. A track assenbly as set forth in claim1l wherein said
abrasion resistant coating is deposited by vapor deposi ti i

tTon—teechniques—10_
A track assenbly as set forth in claimlo_g}v\perein saidM' _ | t
coating is deposited only on said first an 4second end f Fm’l@mﬁmﬂ ’me
respective first and second end portions of the track bushing. M5 .
11. A track assenbly, conprising: a first track chain defining a

plurality of |inkyemes mamdd Hedrermhss; haddg §4 raﬁcﬁo@@fl?.f]cgé@ne'}ﬂqbe”d

portions; a second track chain.detining a pIur%%lty of 20 Nk ers,
each |ink nenber angyiexfFemdsstfamdns apuiml drehgidy tiorgsseat gt wrtedn t30dfofr ack

pi ns ext endi ng Iiﬁ%rq_Joltyalbq_te eqec[rh tohfﬁ sreiscpetcrti\ﬁ(egglisrs.t end portions of the
C

i nk menbers of the respectivVv rac 2 ns 1% hiect the first and
second track chains; a plurality of track bushings having first and second
end portions,_first and second sealing end faces defined on sajid respective

first and secdnd end portichs, & Do oAty Rt wtdh farth i ¥stcham 30
second end porti-angnidild rsdi Ab SRCUH REAdYht coating is deposited

by vapor deposition techniques.

10. A track assembly as set forth in claim

10 1 wherein said abrasion resistant coating is deposited
only on said first and second end faces defined by the
respective first and second end portions of the track

bushing.

15 11. A track assembly, comprising:

a first track chain defining a plurality of
link members, each link member having first and second
end portions;

a second track chain defining a plurality of

20 'link members, each link member having first and second
end portions;

a plurality of track pins extending
laterally between the respéctive first end portions of
the link members of the respective track chains to

25 connect the first and second track chains;

a plurality of track bushings having first
and second end portions, first and second sealing end
faces defined on said respective first and seoond end
portions, a bore extending between the firét and

30 second end portions and first and second bearing



-15- surfaces defined on at |east a portion of the bore adjacent the first
and second end portions, said track bushings extending laterally between
the respective second end portions of the |link nenbers of the 5 respective
track chains to connect the first and second track chai NS, said track

. bushi ngs being positioned about the track pins for rel ati_mllm ' .
therewith; a seal nenber having a seal portiSon defined 10 MM“EMI}H&IWQ
posi tioned between the respective first |ink nmenbers of thé réspecttve *
track chains and the track bushing in a manner wherein the seal portion of

the seal nenber is_placed sealing engagenent with the respective first and
second seal i ng eﬁ8r2388§ fg%gQFanﬁ %3 ?ﬁ?s%récpoﬁ éﬁ?n&% ﬁ& %Wrﬁbrasion
resistant coatingdgapesitt @heOFitrhe fankistsead@ds eaanporeabn’y ead f agesiof

the track bushin sai d coating being sel ected fromthe group caonsisting

S’ .
of chromi um nit rgHéE,lnSﬁr StemAA0 o dateradlivabetvasa wher FesPattdsof . 12.
The track assenb sal4f il C o 1 uher el eql jty is
created between %ﬁgeﬁgrgbda%@ séégﬁhogh h%brﬁ?%hﬁ%?¢§§%h%?;g%*4bushing and
25 the resped@ i veebpestird tparck ohsiofs ttoe donmieaverdber £iafstt kad especti ve
first and second tracg %hai ns, sai d seal, c%vi % ?)ei 2_@ ada%t ed for receiving
the seal nenber F&FC°F alfﬁﬁ eﬁ&gd@ﬁénﬁahq: té | P87d °Sed$hd seal i ng

end faces definegoby tibaeldr adoul0 theshira@k pins for relative rotation

therewith;
a seal member having a seal portion defined
10 thereon and being positioned'betweén the respective
first link members of the respective track chains and
the track bushing in a manner wherein the seal portion
of the seal member is placed sealing engagement with
the respective first and second sealing end faces
15 defined by the track bushing; and
an abrasion resistant coating deposited on
the first and second sealing end faces of the track
bushings, said coating being selected from the group
consisting of chromium nitrides, chromium

20 carbonitrides, and mixtu:es thereof.

12. The track assembly as set forth in
claim 11 wherein a seal cavity is created between the
first and second end portion of each track bushing and

25 the respective first end portions of the link members
of the respective first énd second track chains, said
seal cavity being adapted for receiving the seal
member for sealing engagement with the first and
second sealing end faces defined by the track

30 bushings.



-16- 13: The track assenbly as set forth in claim11l wherein said coating
I s deposited on the respective bearing surfaces defined by the bore of the
5 track bushing. 14. The track assenbly as set forth in claim 13 wherein

t he coating deposited on the respective end faces of the first and second

end 10 portions of the track bushing and on the bearing surfaces defined
by the bore of the track bushing, has a t it&kness in tﬁeranﬁe of about

0.003 mmto about 0.008 mm 15 15. The trajlﬂlﬂ' m‘j“]ummm |
* L M * )

forth in claim1l wherein the abrasion resistant coatin
13. The track assembly as set forth in..

C

nitride. 20 25 30 '

claim 11 wherein said coating is deposited on the
respective bearing surfaces defined by the bore of the

5 track bushing.

14. The track assembly as set forth in
claim 13 wherein the coating deposited on the
respective end faces of the first and second end

10 portions of the track bushing and on the bearing
surfaces defined by the bore of the track bushing, has
a thickness in the range of about 0.003 mm to about
0.008 mm.

15 '15. The track assembly as set forth in
claim 11 wherein the abrasion resistant coating is of

chromium nitride.

20

25

30



