Descrl ption TRACK BUSHI NG HAVI NG | MPROVED ABRASI ON AND 3«&0‘?&260 '5
- RESI STANCE 5 Technical Field The present inventi ﬁﬁpog
"relates generally to track bushings for the endl ess tracks of a
track-type vehicle, and nore particularly to a track bushing 10 having
~coated ends and internal surface for inproved abr asi on, corrosion and
gal l ing resi stance. - -Background Art pescription The track bushings

used in the track pins 15 for linking the track links for the endl ess

track of a track type vehicle, such as an earthnDV|ng vehlcle for

exanpl e, are subj ect cERAGKABUSHING-# NG ¢ RASTONO AN IGATLTIT]

of the track bushing and the i nner Suhﬁiiﬁmﬂkchhe track bushi ng Y/
adj acent its two 20 ends are the main bearing surfaces that respectively
slide against tBe track seal and the track pin. The dirt and debris
tend to wear the engiseiiddE PiéTd bushi ngs sliding agai nst the sealing

surface of a track seal. hIS hagg ﬂs becagse theld£ and de?gistZS
particles get |odged between 2 BESPRhd PYER ﬁgﬂlﬁﬁ a eseﬁﬁngﬁ? ¥e*8nd
eventual ly wear a gnnnﬂe‘bushumgs for thecéndless ntrackis &firahtrackhtypert

and debris par R}éﬂf&]ﬁéf%%ﬁnéﬁpégpépgieven ]L]%n{:g éhérgéﬁaf) ﬁgnﬂter

between the track pirn an wear
surface of thelfradiaving groated|ends and snt¢§5@10$urﬁ@cerﬁek buprPeMed

This type of a-VW*”abrasi@ﬁ“'éért@gﬂsﬁaénaogﬂfifﬁgtfééféﬁénéét“Be” the
track pin and the track bushing, a phenonmenon call ed "galling". 35

I't is desirable to provide a track bushing that has a very hard, highly
corrosion resistantpackgreomid Mrthat prevents the track bushing end from

The track bushings used in the track pins
15 for linking the track links for the endless track of a
track type vehicle, such as an earthmoving vehicle 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 respectively
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
track bushing ehd. Further, the dirt and debris
particles tend to work their way into the clearance
‘between the track pin and the bushing and eventually
30 wear the outer surface of the track pin or the inner
surface of the track bushing. This type of a wear
results in metal-to-metal transfer between the track
‘pin and the track bushing, a phenomenon called

"galling”. o _ B
35 It is desirable to provide a track bushing

that has a very hard, highly corrosion resistant

coating that prevents the track bushing end from



-2: corrosion and erosion. It is also very desirable to provi de

a track bushing having a hard coating on its I nner surface so as to

- prevent galling. It is also desirable to generally inprove the surface
finish of 5 the aforenenti oned bearing surfaces of a track bushing SO
that they are nore resistant to friction andzmear." The
present invention is directed to overcone one or nore problens of

- heretofore utilized track bushings for track-type vehicles. 10

- Di scl osure of the Invention In one aspect of the present

i n\ée_nlt ion, 3_ | é.é;gﬁﬁsﬁuﬁ{laﬁakbgbsﬁanendtesa_st adslo ?ferqf tae@:slratb'dm to .
~vehicle is disclosed., The trac shing conprises i_rst

end and a niddle %‘?Y}%ﬁ.a %’ﬁ@‘* %ursb&gg g‘@ngﬁflﬁgaa?@&%c&?ﬁﬁ%gn%'%ﬁgfon |
surface and an  inmemesusfiatecso dse tor prievenshigad limg-heItwdmprakess a -
[irst end bearingaguifg6eeatbag@ilerlty! il 0Pl ARl dhir race FHiLI Wk

bearing surface acent the sécond en track bushi ng %urthef

conprises a fBrstthenaforemeptioned dearing syriasss ofc & itrack hpshhing

| Eec?]_nd y : lnnfer %’ﬁathaﬂ gHelaaeeatioree - PeslilatantC @ad feridt ibie and vgéaﬁk |
ushing sti urther conprjses_an abrasion_ .. resisf.ant coatjng deposited
on at | east one of (&) at Zg‘?‘el ?gt'&se&ﬁelgf"%&oﬂ ﬁ& %té%(?qgeegi ‘g surface

and the seconsvendoheavhneg oxumioxec prabd efis) oft hieewttofore aftilizedie '

first inner bearLQ%agﬂrﬁagﬁgﬁag E@&,%Qgeﬁgtﬁggfgehﬂfgﬁguing surface. The

coating is sel ecté rom group cons ng o ‘omium nitrides,
chrom um 30 d8rbonitrides, and m xtures thereof. I n anot her -

aspect of the presgeti1bBusst b® the In¥entImovenent in a track bushing is
di sclosed. The ~— track bushing conprises a first end, a second end and

a mddl e portion, an outer It PR agR¢ck,offhe present invention, a
track bushing for an endless track of a track-type

vehicle is disclosed. The track bushing ¢comprises a
15 first end, a second end and a middle portion. The
track bushing also comprises an outer surface and an
inner surface. The track bushing further comprises a
first end bearing surface adjacent the first end and a
second end bearing surface adjacent the second end.
20 The track bushing further comprises a first inner
bearing surface adjacent the first end and a second
inner bearing surface adjacent the second end. The
track bushing still further comprises an abrasion
resistant coating deposited on at least one of (a) at
25 least one of the first end bearing surface and the
second end bearing surface, and (b) at least one of
the first inner bearing surface and the second inner
bearing surface. The coating is selected from the
group consisting of chromium nitrides, chromium
30 carbonitrides, and mixtures thereof.

In another aspect of the present invention,
an improvement in a track bushing is disclosed. The
track bushing comprises a first end, a second end and
a middle portion, an outer surface and an inner



- 3- i surface, a first end bearing surface adjacent the first end
and a second end bearing surface adjacent the second end, and a first

i tmer bearing surface adj acent the first end and a second inner bearing
5 surface adjacent the second end. The inprovenent conpri ses
depositing an abrasion resistant coating on.,_ at |east one of (a) at

| east one of the first end bearing surface and the second end bearing
surface, and (b) at least one of the first inner bearing 10 surface

. and the second inner bearing surface. The coating is selected fromthe

. group consistingnggﬁ?e' C#E*%Er@ﬁ&I5E§rlﬁerg&%g&@&a&@?§¢éﬁtdeﬁe and

- mxtures thereof cription of “the, Draw
FIG 1 is a sectifd¥xgt sqrﬁ’e and @ gfegond end pearing eﬁ%g?ﬁ%n?dafcﬁﬂg track
bushi ng of the eorstﬁﬂfﬁdléw&ﬂtaﬂdl a fPPstBemhedibeat bng Gaurfacg out the.

| nvent i on err o FLG
endl ess track of%glﬁQﬁﬂF:%ﬂﬁaéﬁﬁ§%I%p a%% 3n5é#%85 Pﬁﬁg#acﬁ&gﬁé rng 10an
conpri ses a f$rstsunfthc® adjacentdthe sepondoentd dTh?dHFErﬂﬁﬁﬂﬁﬁﬁ 40. The

~track bushing 10
5¥%§%%%QQ§&%%§§ aﬂuéﬁfa§ﬂéﬁa@és59t&ﬂd éBatﬂh@ron

surface 60. The tra her ri ses b '
surface 22 adj ac@h leastone %ﬁd(éb at 1ﬁﬂﬂ aQQ%C%ﬁthﬁdébE§# u??;ggg

32 adj acent the beaﬁ%ﬁéﬁghﬁiﬁbéoanahEhérﬁé&ohasém@gbéérlugtharfaceprises
30 a first inner bearlng sgiface 24 ad agﬁnt t he end 20 and a
second i nner beadMy &Rk fak %ﬁsﬁd?ﬁﬁeﬂ# e Fﬁﬁsgeﬁﬂﬂarehﬁa§6ngThe track

bushing 10 siol!| duyfdes and thepsesendainnérabeaningssurfiacecoTheng 70 .
deposi ted coating is selected from the group consisting of

chromium nitrides, chromium carbonitrides, and

mixtures thereof.

15 Brief Description of the Drawings
FIG. 1 is a sectional side view of a

preferred embodiment of the track bushing of the
- present invention.

20 Best Mode for Carrying out the Invention
Referring to FIG. 1, a track bushing 10 for

an endless track of a track-type vehicle is shown. The
track bushing 10 comprises a first end 20, a second
end 30 and a middle portion 40. The. track bushing 10
25 also comprises an outer surface 50 and an inner
surface 60. The track bushing 10 further comprises a
first end bearing surface 22 adjacent the first end 20
- and a second end bearing surface 32 adjacent the
second end 30. The track bushing 10 further comprises
30 a first inner bearing surface 24 adjacent the first
‘end 20 and a second inner bearing surface 34 adjacent
the second end 30. The track bushing 10 still further
comprises an abrasion resistant coating 70 deposited
on at least one of (a) at least one of the first end



“on at’ | east one of (a) at |east one of the first end

-4- bearing surface 22 and the second end bearing surface 32,

and (b) at least one of the first inner bearing surface 24 and the

second i nner bearing surface 34. The coating 70 is selected fromthe

group consisting 5 of chromumnitrides, chrom um carbonitrides, and

m xt ures thereof. In the prefe?red enbodi nent of the pr esent
~invention, the coating 70 has a thickness desirably in t he range of

- about 0.0001 mmto about 0.02 nm and 10 preferably, in the range of about
0. 0005 nm to aboyhe arhng Q&erEeAthhﬁﬁn%ﬁé E%%%nﬁhéﬂdob@ggﬁdeﬂédﬁface

" undesi rabl e because the coatln% tends to wear sQon ness
a

greater than 0.023%m 2RdyfBdsp EFESt onge ey $Bet fdregadnner: heaking |
. resulting in prendgrf&cd5S24vana. tEesseebhu mhercaahraagdema&dm the

- first end be ng_surface_and/ or cqnd end bearing rface has
"a thickness int ?aﬁﬁ%é Pgagguﬁsosﬁ §cﬁﬁ§ %r°P0tgﬁo§F Hpbﬁgqﬁﬁ g
: preferably, aBoutoﬂ &bomium nitFlides,r ehyemiame cdrbondlird descaaswl out si de

t he | ower ra o} |l wear too soon and outside the
upper range the g%ﬁ%?ﬁgeﬁwghéggdw Desirably, the coating deposited

on the first inner bearing Sk eprefeaﬁeﬂoembﬁélyeeaneﬂ Hher Praganty

surface has a ifhveRkDBAS tnet eealtaagevef naeoat t81eRALsENded ity 4n
0.005 mm and preferabl s _desir Ie

a
because at the | oW Eﬂ%gﬁ ghébp 8 OOOICHEt%ﬁgagﬁpﬁkﬁegge§mbaﬁ' as’' | ow
as 0.0001 nmmbor pu:eferabbyZO%xothbheahgagblf aboulte 0L 10205 mms o @badute -

A SRR O e T S S
to deposit a coaimn@esnrabletbecansertharbaa&1ad1&eads ttloe wielarsttamnd/ or t he
second end foéoénli”ﬁaEnEERQEQSOBr%BtEQ %ﬂ%ﬁpB.bBeth&@ undesirable
because the coating can spall, resulting in premature
15 wear. Desirably, the coating deposited on the first
end bearing surface and/or the second end bearing
surface has a thickness in the range of about 0.003 mm
to about 0.008 mm and preferably, about 0.005 mm.
These ranges are desirable because outside the lower
20 range the coating will wear too soon and outside the
upper range the coating might spall. Desirably, the
coating deposited on the first inner bearing surface
and/or the. second inner bearing surface has a
thickness in the range of about 0.0001 mm to about
25 0.005 mm, and preferably, about 0.002 mm. This range
is desirable because at the lower end of the range
coating thicknesses can be as low as 0.0001 mm for up
to 20% of the length of the track bushing, the length
being measured along the axial direction of the
30 bushing and from either the first or the second end of
the bushing. It is desirable to deposit a coating on
-the inner surface adjacent the first and/or the second
end for a linear length of up to 20% of the total
length of the bushing in order to obtain sufficient



| ength of the bushing in order to obtain sufficient

galling resistance. The total length of the bushing Is the sumtotal

of ‘the lengths of the first portion, t he second portion and the mddle
portion. In the preferred enbodi ment, the abrasion resistant 5 coating
I s deposited by vapor deposition techniques_g. and is preferably deposited
on both the first end beari ng surface and the second end bearing
surface to get maxi mum corrosi on/ erosion resistance. Simlarly, t he
abrasion resistant coating is deposited on both 10 the first inner bearing
surface and the sgabhfingngesistane@ir i IThes Wdtale Tengtlrofnthe dushbng

resi st ance. pr £ t

deposited on bot hlﬁegpﬁnaueng’ollgsl v?gﬁ: qb?{gr%%l@ngtthe sur%??%%é%ttal n
.a conbi nation of therserondepositdon] ®ndarkhegaliiddie pegitsiamce.

In the preferred fgbgﬁgﬁﬁf%frﬁe@mmmt tﬂH&V"dﬂfa@loﬁ %é?&aééﬁ‘e 70 i's

desirably, selecte 1 . one of chromum'nitrides and chrom um
carbonitrides3 CoBEippxigr deposdtes: . YPrVé‘EQralﬂeyp°sc1Wé-%é7ce}‘ﬂ§q‘§1%

chromumnitride. anfr Msi 'pralf@&amgddwiaﬁd forhafth tmferflcﬂﬁeremi during
performance tests, that the corrosd Qn/ £r.0si_an | lin

resistance is bﬁﬁfﬁngusgﬁf&’: ?n?o EPTTLEANE P ss ace to
The coating is degeti masivug cayinpsipon/anesion aes isttanae vaimidepoby s i on

t echni ques, such Eﬁe abragl%hcijes‘i%%&rn@%%%go s depds s&?&ef%%ﬁprboth

deposi ti on and_ar ¢ vapor, deposition. In t nent of
t he present |1rﬂlenF¥18nf1Fﬁ§ dnner heaxing @@m @gid the;@qoong jnerd by _

arc vapor deposntbearmhgcga%ﬁdaecffo%omagaw %%?.]hbﬁ fz@_lémam:é.t eps: An
arc source 1s provi ae

d. _Th rc source js ted to inpart
positive charge on the vapof ng&?@r&’tr &sferred, %ent hg ?‘a%% 1#
about 50 volts isdeppkieddt on dthatRaring ends as well as both inner

surfaces to attain a combination of corrosion/erosion
15 and galling resistance. '

In the preferred embodiment of the present
invention, the coating 70 is desirably, selected from
one of chromium nitrides and chromium carbonitrides,
or mixtures thereof. Preferably, the coating is

20 . chromium nitride. CrN is preferred because it has
been observed during performance tests that the
abrasion, corrosion/erosion and galling resistance is
much superior as compared to other coatings.

The coating is deposited desirably, by any

25 one of the vapor deposition techniques, such as
physical vapor deposition, chemical vapor deposition
and arc vapor deposition. 1In the preferred embodiment
of the present invention, the chromium nitride coating
70 is deposited by arc vapor deposition process which

30 comprises the following steps: An arc source is
provided. The arc source is adapted to impart a
positive charge on the vapor generated. A negative
bias voltage of about 50 volts is applied to the race
substrate by a voltage source. A vapor deposition



substrate by a'voltage source. A vapor .deposition

- 6- coating 70 is deposited on both the track bushi ng ends and
‘the inner surfaces adjacent each end for up to about 20% of the total .
‘bushing length fromeither end. Such coating nmethods are well known to
‘those skilled 5 in the art of vapor depositigan coati ng.

iHowever, during arc vapor deposition, macroparticles having a size in
‘the range of 0.01 [err]m to 0.05 [err]mare often produced in the
.vapors and these macroparticles may detrinentally affect the coating 10

-surface. - Thus asceatihge@@atiisdepdsd tash\on hatdesthe tragly ml‘iimoeadsi n--
~order to reduce tQﬁdaEHHnEn?afer suf%ééoaar&i::é& 'éhémeexfd)"fdf‘%ap

macropart icles elrn east err min Slze rov)

metal lic wire nes®P °BFegQ?al9|fy theitateds i n‘-ha]xﬁ’}ﬂ}hl %r@s@%t%ﬁd- .

openi ng si ze desi Sﬁbh)’cbath.h@ m@tgmdﬁ‘ are WIQUkrbwi? BN tlod ki P18§ MM
and pref erabl abo mm Jhe w.r.e nmesh.i.s 05|t|oned I n

bet ween %% a}B EBSr@E am WWPQﬁHﬂﬁﬂ%ﬁ¥§%Q?tﬁ?§§%ﬂ say, t he end
beari ng surface 22 for exanmpiosieversf eéhutiing ar Grapats siepmt)iom,t | east 15

mm from surface Zﬁacépga %Q%tg ‘ﬁ%ﬁr@gvgfz%g% tﬁieg%% Cg'isou L%sois

applied to t he y a vo e "sour ce.
provides a currentoi i.0Reumaage ¢fteyoprdMcedsin che vapmrs 280 Yheseand

L3 P SRRSO BRI SRS d LSRRI

generated. The t | es ‘are entrappe
negativel y bﬂ&keds“Ffécﬁesh us as an alteqqa & (e AROEGHPIPERSS of .

the invention, — magNbeMRnPyIRE i &:derxa% Bediidtd trfe caﬁ&i&@es'f In a 30
track bushing of the escrihed . in Fi bef or %h ovenent

e
conpri ses deposi t?ﬁﬁrQ\égﬁ' i%65h 10 threeﬁ"%t‘grﬂ 9 c FHG d“"'}ﬁF%Ra‘F €Bne of
(a) at |east one beingf athaedststo.@id hear ngizsy fine proviidiey second end

metallic wire mesh, preferably stainless steel hav1ng
15 a preselected opening size desirably in the range of |
about 0.22 mm to about 0.86 mm, and preferably, of
about 0.47 mm. The wire mesh is positioned in between
the arc source and the substrate to be coated, say,
the end bearing surface 22 for example, preferably at
20 a distance of at least 15 mm from surface 22. A
negative bias voltage of about 50 volts is applied to
the wire mesh by a voltage source. The arc source
provides a current in the range of about 50 Amps to
about 250 Amps and imparts a positive charge on the
25 macroparticles present in the vapor generated. The
positively charged macroparticles are entrapped on the
negatively biased wire mesh.
In an alternate embodiment of the invention,
an improvement in a track bushing is disclosed. In a
30 track bushing of the type described in Fig. 1 before,
the improvement comprises depositing an abrasion
resistant coating on at least one of (a) at least one
of the first end bearing surface and the second end
bearing surface, and (b) at least one of the first



'bearlng surface and (b) at |east one of the first

S7- I nner bearing surface and the second inner bearing surface.
The coating is selected fromthe group consi sting of chrom umnitrides,
chrom um carbonitrides, and m xtures thereof. Preferably, the 5
coating is CN. I ndustrial Applicability The present
I nvention is particularly useful for inproving the abrasion, corrosion
~and erosion 10 resistance, as well as the galling resistance of track
- bushings used in the track pins for linking the track i nks for the
-endl ess track of fnﬁéfcﬁe5¥ﬁﬁgV%B&§d%e and e sttoia Saidypedwinghi cl e
for exanple. The esent _rrnvention i S expected to |ncrease t he usef ul

15 service life ® ‘Frfﬂége t TRk coadinggdshpeleched, from thesgeup pre.
Q her aspects, Obteﬁhisemﬁgaé\fam@aﬁnﬂf nitridess iontoMiwm can be obtai ned

fron1a study of tQ&rboniQE%@Ep,s f%éﬂie:yfhef£3¥tr“ifﬂﬁé?ﬁkfbfléﬂgg'

S coating is CrN.

Industrial Applicability
The present invention is particularly useful
for improving the abrasion, corrosion and erosion
10 resistance, as well as the galling resistance of track -
bushings used in the track pins for linking the track
links for the endless track of a track type vehicle,
such as an earthmoving vehicle for example. The
present invention is expected to increase the useful
15 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
drawings, the disclosure and the appended claims.



Cl ai ns 1. Atrack bushlng for an endless track of - - a ’
track-type vehicle, conprising: 5 a first end, a second end and
-a mddle portion; an outer surface and an inner surface;
~a first end bearing surface adjacent said - first end and a second end
“bearing surface adjacent 10 said second end:; T a first inner

' bearing surface adjacent said first end‘%nd a second I nner bearing
surface adj acent said second end; and : an abrasi on

resi stant coating deposited on 15 at | east one of (a) at |east one of said
first end bearing surface and said SeEﬁquSPd beari ng surface, and
"(b) at least one of said first inner bearrimg—— surface and said second

i nner bearing surface, said coating being selected fromthe group

~consisting of 20 ChrO”‘U”1Uitr'qgstrSEEOBhgﬂlﬁgrbeﬂ'hh'Qﬁ&le@@dtrack of
m xtures thereof. track pushing, as set forth in

claim 1, whereitFaskF¥Re Xebiclies SPEPYi8iREF ng is of 25 chromi um
nitride. 5 3.a firstcéndjsai sgcond enl &ndth middala m 1,
wherein said coaé_j&gcit@é a thickness in the range of about 0.0001 mmto
about 0.02 mm 3 4. A track bushing, as set forth in claim
3, wherein.said coating hasam ewternsurfagetandranginner gurfpees 0. 0005 MM

to about 0.01 mm a first end bearing surface adjacent said
first end and a second end bearing surface adjacent
10 said second end; -
a first inner bearing surface adjacent said
first end and a second inner bearing surface adjacent
said second end; and
an abrasion resistant coating deposited on
15 at least one of (a) at least one of said first end
bearing surface and said second end bearing surface,
and (b) at least one of said first inner bearing
surface and said second inner bearing surface, said
coating being selected from the group consisting of
20 chromium nitrides, chromium carbonitrides, and
mixtures thereof.

2. A track bushing, as set forth in claim
1, wherein said abrasion resistant coating is of
25 chromium nitride.

3. A track bushing,'as set forth in claim
1, wherein said coating has a thickness in the range
of about 0.0001 mm to about 0.02 mm.
30
4. A track bushing, as set forth in claim
3, wherein said coating has-a thickness in the-rangé
-of about 0.0005 mm to about 0.01 mm.

Y Y 0



5.- A track bushing, as set forth in claim 4, wherein said coating

deposited on one of said first end bearing surface and said second end
beari ng surface, has a thickness in the range of about 0.003 5 mmto
about 0.008 mm : 6. A track bushing, as set forth in claim
5, wherein said coating deposited on one of ‘said first end bearing
surface and said second end bearing 10 surT&Ce, has a thickness of about
0. 005 mMm 7. A track bushing, as set forth in claim 4,
wherein said coating deposited on one of said first I nner bearing

surface and sai d second mngr beﬁr{,_gg %588?1&5 Ceashéﬁtafb@t‘fzk&%%]ﬂd}ﬂ he .

- range of about 0.0005 nmto abo
~bushing, as set fértwhereihapaid coatingedeppsitird @Bapmﬁgoﬁéﬁ&%Qei}RﬁFone

of said first 20 x‘ui"!ﬁ‘éai?fﬁé' aarﬁa&taaaﬁdasdlaagécaaao@ihdl BRAR iRRAT i Ng
surface, has a thlckness of "about

| ength no great erSYHERCS9oRBE PhEhFGFQFss ”‘I gﬁ&t Fgg‘ffésé’ifd a%ﬂ?é‘ﬂ:l R)g%:’ 25

9. A track Bushmigto agbsat booODB mm.cl ai m 1, wherein said abrasion
resistant coating is deposited by vapor deposition techniques.

10. A track bushing, as set forth in claim30 1, wherein said abrasion

resistant coating is defesi t ddtvackabushing, asdsiefafiondhs dit sl ignd

sai d second egnd Prarsi 8HihaeBating deposited on one of said first

end bearing surface and said second end bearing
10 surface, has a thickness of about 0.005 mm. _ -

7. A track bushing, as set forth in claim
4, wherein said coating deposited on one of said first
inner bearing surface and said second inner bearing
15 surface, has a thickness in the range of about 0.0005
mm to about 0.005 mn.

8. A track bushing, as set forth in claim
7, wherein said coating deposited on one of said first
20 inner bearing surface and said second inner bearing
surface, has a thickness of about 0.002 mm and extends
for an axial length no greater than 20% of the total
length of said bushing.

25 9. A track bushing, as set forth in claim
1, wherein said abrasion resistant coating is
deposited by vapor deposition techniques.

10. A track bushing, as set forth in claim
30 1, wherein said abrasion resistant coating is
deposited on said first end bearing surface and said
second end bearing surface. ' '

* c L M S *



11: A track -bushing, as set forth in claim 1, wherein said abr asi on

resistant coating is deposited on said first inner bearing surface and
sai d second i nner bearing surface. 5 12. A track bushing,
as set forth in claim 1, wherein said abrasion resistant coating is
~deposited on both (a) said first end bearingysurface and said second
end bearing surface and (b) said first 10 inner bearing surface and said
second i nner bearing surface. 13. In a track bushing
having a first end, a second end and a mddle portion, a first end, a

15 second end and a mi ddl e1pQrt idrerazk dustringgyr faacsemdEorth ain i obain

- surface, a first_end, bearing_susf |.a : ' d.rst: end and a

: second end beari ﬁg ¥BFF§&8 %al%(ﬁ%%%esﬁ‘t(yns%lssé:ggrﬁade%(ﬁu{gdli first inner

- bearing sur f depoaditedeon said fiirst dnhemdearindmnntare and peatdng
“surface adj acent g5abdaSenaRd Hihridy surfdgy.overment, conprising:
depositing an abrasion resistant codating on at |l east one of (a) at

| east one of Ssaid first end beari ng surface and sai d.second end bearing
surface, 25 and (b) at |ea3k.ona diravk bushidig, mErsdteaforich in slaimce
and sai d second inner bearing .syrface,. sai . e .GQat | ' selected from
t he group consis}PnSESFeln %%ﬁé;ﬁQHﬁ%ﬁquékﬁﬁsﬁz ﬁn%{#%c .B%%itrides, and
m xtures thereof dePdsited on both (a4 .said finstclend eaningssuetaeerth in
claim i3, the inppQveuRR JMRIf e Kby Sk face (&1 S{BYs&Pa Egsts Of

chromumnitride. ) . . .
10 inner bearing surface and said second inner bearing .

- surface.

13. In a track bushing having a first end,
a second end and a middle portion, a first end, a
15 second end and a middle portion, an outer surface and
an inner surface, a first end bearing surface adjacent
said first end and a second end bearing surface
adjacent said second end, and a first inner bearing
surface adjacent said first end and a second inner
20 bearing surface adjacent said second end, an
improvement, comprising:
depositing an abrasion resistant coating on
at least one of (a) at least one of said first en@
bearing"surface and said second end bearing surface,
25 and (b) at least one of said first inner bearing
surface and said second inner bearing surface, said
coating being selected from the group consisting of
chromium nitrides, chromium carbonitrides, and
mixtures thereof. '
30
14. In a track bushing, as set forth in
claim 13, the improvement wherein said abrasion
resistant coating is of chromium nitride.

* c L M S *



15: 1'n a track bushing, as set forth in - clain113,'the'Tnproveneht

wherei n said coating has a t hi ckness in the range of about 0.0001 mmto
about 0.02 mMm 5 16. In a track bushing, as set forth in
-claim 15, the inprovenent wherein said coating has a  thickness in the
range of about 0.0005 nmto about 0.01 17. In a
track bushing, as set forth in cIa|n116QEQhe | nprovenent wherein said
coating deposited on one of said first end bearing surface and sai d
second end bearing surface, has a thickness in 15 the range of about 0.003
mm to about 0.008 mm 15. In a tﬁgcklBuéhihé?kaﬁu%@tnﬁor%h.ﬁﬁi forth

fin claim17, the roveme wher ei posi ted on one
“of said first ean%ﬁ%Pnﬁﬁ sEPPa&EPEHHeEBn aV egﬁéﬂnﬁgéﬁdcﬁggﬁpﬁbEEﬁﬁ
~has a thickness othickna®suinOtH@Srange of about 0.000118m [to akowck

bushi ng, as set f@ %; claim 16, the inprovenent wherein said coating
25 deposited on ohe of Said first inner bearing surface and said
second inner Bearing surface, has a thickness in the range of about
0.0005 mm to about 0.005 NMyg, 1n a track bu%ﬁinb@ %st%%&kf@wﬂﬁfﬁh as set
forth in 30 claim19, the | nprqvenent wh rehn sai d tin osited
on one of said fiFs*iRnkd, EBEr AABTOVERE exrer §§| %&%TQ:$é§

bearing surface, twbcknésscknethe rangk alfoabodt002 omm5aumh doct ebatf or an
axi al Iength no o.ogrﬁgter than 20% of the total |length of said bushing.
10 ' : .
17. In a track bushing, as set forth in
claim 16, the improvement wherein said coating
deposited on one of said first end bearing surface and
said second end bearing surface, has a thickness in
15 the range of about 0.003 mm to about 0.008 mm.

18. In a track bushing, as set forth in
claim 17, the improvement wherein said coating
deposited on one of said first end bearing surface and

20 said second end bearing surface, has a thickness of
about 0.005 mm.

19. In a track bushing, as set forth in
claim 16, the improvement wherein said coating
25 deposited on one of said first inner bearing surface
and said second inner bearing surface, has a thickness
in the range of about 0.0005 mm to about 0.005 mm.

20. 1In a track bushing, as set forth in
30 claim 19, the improvement wherein said coating
deposited on one of said first inner bearing surface
and said second inner bearing surface, has a thickness
of about 0.002 mm and extends for an axial length no
greater than 20% of the total length of said bushing.
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