
Description TRACK BUSHING HAVING IMPROVED ABRASION AND GALLING RESISTANCE 5
Technical Field The present invention relates generally to track bushings
for the endless 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 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
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 and 30 eventually wear the outer surface of the track pin or    -2-



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". 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
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 invention, 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 one
another 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- about the respective track pins for relative rotation with respect
thereto. 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
bushing. An abrasion resistant coating is deposited on the first and second
end faces of the track bushing. The coating is selected from the 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 and 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
chains.  The track bushings are 30 positioned about the track pins for
relative rotation  



-4- therewith. A seal member, having a seal portion defined thereon, is
positioned between the respective first link members of the respective
track chains and the track bushing in a manner wherein the seal portion 5
of the seal member is placed in sealing engagement 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 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. In
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 assembly as viewed
along lines 2-2 of Fig. 1; and Fig. 3 is a diagrammatic, enlarged, section
5 view of the track bushing that embodies the principles of the present
invention. 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 chain consists of a plurality of track links
18 that have first and second 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 



therethrough that are aligned along a common, laterally extending axis X.
In Fig. 2, a cross-sectional view is 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 member 28 is
positioned within the aligned bores 24 and 26 defined in the respective end
portions of the adjacent 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 links. 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 extend 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    -7- along the
second end portion 34 of the bushing. Each sealing end face 36 and 38 of
the track bushing 30 terminates at a location that is adjacent the inner
extremity of the first end portions 20 of the first 5  pair of links 18.
A seal cavity 50 is defined in the first end portions of each link at a
location that opposes the sealing end faces 36 and 38 of each track
bushing. 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    -8- because the coating can spall, resulting in premature
wear. Desirably, the coating deposited on the first and second sealing end
surfaces and has a thickness in the range of about 0.003 mm to about 0.008
mm and 5  preferably, about 0.005 mm. Desirably, the coating deposited on
the first and second inner bearing 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
resistant coating is deposited on the first inner bearing 25  surface 42
and the second inner bearing surface 44 for 



maximum galling resistance 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,    -9 - or mixtures thereof. Preferably, the
coating is chromium nitride. CrN is preferred because it has been observed
during performance tests that the abrasion, corrosion/erosion and galling
resistance is 5 much superior as compared to other coatings. The coating 56
is deposited desirably, by any one of the vapor deposition techniques, such
as physical vapor deposition, chemical vapor deposition and arc vapor
deposition. In the preferred embodiment 10  of the present invention, the
chromium nitride coating 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 [err]m 



to 0.05 [err]m 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 [err]m in size, by providing a 30  metallic wire mesh, preferably
stainless steel having    -10- 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, 5 the sealing end surfaces 32 and 34 for example,
preferably at a distance of at least 15 mm from the respective end
surfaces. 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 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 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 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    various types of abrasives
depending upon the type of terrain in which the machine is operating. The
seal lip 54 is biased against the sealing end faces 36 and 38 of the track
bushings, which are coated with the 5 abrasion resistant coating such as
chromium nitride. Since the sealing end faces are coated as such, the wear
typically experienced between the seal and the 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, coupled 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.    -12- Claims 1.   A track assembly, comprising: first and second
endless track chains, each 5 having a plurality of track links connected to
one another by a plurality of laterally extending track pins; a plurality
of track 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    portion of the bore adjacent each of the first and
second end portions of the track bushing. 3. A track assembly as set forth
in claim 1 5 wherein said coating has a thickness in the range of about
0.0001 mm to about 0.02 mm. 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 second 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. 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 in 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 mm and extends for an
axial length no greater than 20% of the total length of said track bushing.
5             9.   A track assembly as set forth in claim 1 wherein said
abrasion resistant 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 respective 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 second end portions, a bore extending between the first and 30
second end portions and first and second bearing    



-15- surfaces defined on at least 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 members of the 5 respective
track chains to connect the first and second track chains, said track
bushings being positioned about the track pins for relative rotation
therewith; a seal member having a seal portion defined 10 thereon and being
positioned between 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 mixtures 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 and 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 assembly as set forth in 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    


