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Descri pti on FACE SEAL ASSEMBLY W TH STATIC SEAL RING 5 Technical Field This
invention is directed to face seal assenblies for retaining lubricant in
and excl udi nQ¥@W2892¢n matter fromthe vicinity of bearing $&FUAREY et ween
relatively rotating parts. Mre particularly, 10 this invention relates to
such a seal assenbly that provides adequatie sealing w thout increasing
axi al space requirenents for the seal conponents. Background Art 15

Known face seal assenblies for use in constructions having relatively
rotating conmponents, such as track roller assenblies of tracked nachi nes,
final drives, etc., typically conprisBE8SEBER%L% confronting seal rings of
nmetal or other durable, hard 20 naterial. The seal rings rotate relative

to one another in face: (arkAcesf oM Galno WAV LAY fo RIS il ace seal

whi ch retains |ubricant and preven Fgn matter ftromreéaching rotating
bearing surfaces of the rotating assenbly. One such known seal assenbly, 25
which is partisculZedmisailt®te¥dr use in a track roller assenbly, conprises

a first dynamc, i.e. axi a&d}l‘i/s rﬂ%%l?;'t?lonsﬁél d{}é}:q:e%sigc@eg‘t_gﬂséﬁ h a rotating

track roller and a second dynamc seal ring associated w non-rotating
end col l ar of thésseqbkies| fe¥ raraindagnbrricandcinopnghexeding ngs is

axi al | y-novabl e foreign matter from the vicinity of bearing surfaces
between relatively rotating parts. More particularly,
10 this invention relates to such a seal assembly that

provides adequate sealing without increasing axial
space requirements for the seal components.

Background Art
15 Known face geal assemblies for use in

constructions having relatively rotating components,
such as track roller assemblies of tracked machines,
final drives, etc., typically comprise a pair of
confronting seal rings of metal or other durable, hard

20 material. The seal rings rotate relative to one
another in face-to-face contact to provide a positive
face seal which retains lubricant and prevents foreign
matter from reaching rotating bearing surfaces of the
rotating assembly. One such known seal assembly,

25 which is particularly suited for use in a track roller
assembly, comprises a first dynamic, i.e. axially
movable, seal ring associated with a rotating track
roller and a second dynamic seal ring associated with
a non-rotating end collar of the track roller

30 assembly. Each of the seal rings is axially-movable
relative to its associated track roller assembly
component and is biased toward the other seal ring by
a resilient load ring or toric compressed between an
angled ramp on the seal ring and a confronting angled



relative to its associated track roller assenbly conponent and is biased
toward the other seal ring by a resilient load ring or toric conpressed

bet ween an angled ranp on the seal ring and a confronting angl ed WO
99120924 WO 99/20924 PCT/ US9820983I/uses2098frp on
the associated track roller or end collar. The force applied to each seal
ring by its respective toric maintains the faces of the seal rings in
constant seal i ng engagenent. 5 A key factor in achieving a
fluid-tight face seal is the conpression of the torics between their

associ ated ranps. Appropriate toric conpression is required to create the
face ljoadi ng needesmp conraihet assod gresi traek sesller bri endnowildam the art to
provide a 10 se [ a | e fj |3 ;6Qnmbi nati on
with a confronti%héafﬁ%%a\gpﬁﬂ%&f%nggggegéiﬁgﬁg% %?og{ig?e%%gvﬁétdﬁlﬁﬁe angl es
converging in a dFPEEE iMRIRARAYS frRsmieRESsehl thS8adf TERES stbj ect seal ring.
Thi s convergi ng 8tdfsttagr eeat bind iegigragkinent 15  provi des good ext er nal

pressure resi st ance, whi chayol he eLf 85t faing™ud ePRELL NG Gy exanpl e,
and al so provides rel ati vePy %g%ﬁttoad VS. %‘% I eg{ﬂiion cﬁar{a% eristics,
whi ch reduces | argeakhis tthej pomRKassicRdPAgtEe toriesubetvrendhgimovenent of
the seal associated ramps. Appropriate toric compression is
' required to create the face loading needed to maintain
a positive seal. It is known in the art to provide a
10 seal ring ramp with an 8 degree angled profile in
combination with a confronting ramp having a 10 degree
angled profile, with the angles converging in a
direction away from the seal face of the subject seal
ring.- This converging 8/10 degree configuration
15 provides good external pressure resistance, which
avoids the effects of mud packing, for example, and
also provides relatively flat load vs. deflection
characteristics, which reduces large shifts in face
loading as a result of axial movement of the seal
20 rings. However, it has been discovered that optimal
toric compression for certain seal sizes may require
ramps longer than previously used. Accordingly,
optimal toric compression utilizing the above-
described 8/10 degree seal construction may require
25 greater axial space for the seal components, which
precludes optimal toric compression in existing seal
applications constructed for use with current, shorter
seal ring ramps unless substantial modifications are
made to the surrounding structure.
30 This invention is directed to overcoming one
or more of the problems set forth above.



20" ri'ngs. However, it has been discovered that optimal toric conpression
for certain seal sizes may require ranps |onger than previously used.
Accordingly, optimal toric conpression utilizing the above- described 8/ 10
degree seal wowkenetion may require 25 greater axial spaBETSIANE seal
conponents, which precludes optimal toric conpression in existing seal
applications constructed for use with current, shorter seal ring ranps

unl ess substantial nodifications are nmade to the surrounding structure. 30
This invention is directed to overcom ng one or nore of the problens set
forth above. WD 99/ 20924

PCT/ US9/ 20985 - 3-DiBicdckuxaref dfhe Hmvientdani on | n accordance with this
invention, a face seal asseybldcdzeBREeSR$tR fhistinsRakibhNgaagdad |y fi xed

to a rotatable el ement for. rotation theremith 5 ahout_an | An annul ar
housi ng nenber i< a@éﬁeﬁ)ﬁi%lq%?’pﬁ:‘gﬁst ﬁeﬁ¥?%tse§ga %Pgn%)%g‘lﬁ%l%s rotatably
fixed with respediixed theaaxotatafbleoedeinent ofox rotatdpaneheremdd: r ot at abl e

element. A Seﬁon%b%%%l ahl 84S HrSRASEHA3Xhahd dhd Retbardiat spddwa first seal
ring 10 and the annul.ar housing nenber. The first seal rjn Das a seal
face, and the se&iﬂ@%@afr??‘nﬂg%ﬁrétséﬁfi ring and 18 rotatably

fixed with respect to the axis of rotation of the
aforementioned rotatable element. A second seal ring
is disposed axially intermediate the first seal ring
10 and the annular housing member. The first seal ring
has a seal face, and the second seal ring has a seal
face confronting and in mutual sealing engagement with
the seal face of the first seal ring such that the
seal faces define a seal plane. The annular housing
15 member has an axially-extending ramp, and the second
seal ring further has an axially-extending ramp
confronting the ramp of the annular housing membex.
The ramps converge in a direction away from the seal
plane. A bias member is compressed between said first
20 and second angled loading ramps.

Brief Description of the Drawings
FIG. 1 is an elevational view, partially in

cross-section, of a track roller assembly utilizing a
25 face seal assembly in accordance with this invention.
FIG. 2 is an enlarged, fragmentary view of
the portion of the track roller assembly of FIG. 1
within the circle 2 of FIG. 1.

30 Best Mode for Carrying Out the Invention
FIG. 1 illustrates a track roller assembly,

generally designated 10, for use in a tracked machine,
such as a track-type tractor, excavator, or the like.
As well known, the roller assembly 10 is mounted by



face confronting and in nutual sealing engagenment with the seal face of the
first seal ring such that the seal faces define a seal plane. The annul ar
housi ng 15 nenber has an axially-extending ranp, and the second seal ring
further has agod¥hestd Y- extendi ng ranp confronting the ranppofusdseomanul ar
housi ng nmenber. The ranps converge in a direction away fromthe seal plane.
A bias nenber is conpressed between said first 20 and second angl ed | oadi ng
ranps. Brief Description of the Draw ngs TG 1is an elevational vi ew,
partially in cross-section, of a track roller assenbly utilizing a 25 face
seal assenbly in accordance with this invention. FIG 2 is an enl arged,
fragmentary vi ew eéntdretipmali neamd ddtwebhatke riddox rassenbf yac®f (Mot 1

within the circl esﬁo@r}) Fa!n(k& tﬂlf’ gpagces(hﬁﬁwf)gﬁovfn@r o(gaq_'h%i g}ga&gd the I nvention

FIG 1 illustrates a frack roller_ asse generally designated 10, for
use in a tracked Waekrinfe, Jhehrakler msgerbiypld CoaPrdFes ekcavator, or the
like. As well knowpnvddtdnalll e61 p&s leh¥nd 012 Scdtagabegd RyuntedVand8f 20924

P USOS 20905, en BTN ARl M ReRE D LNt seckifgl g, frame (o
inner wall of the roller element 12 to provide a
durable wear surface. The roller element 12 is
confined between a pair of collars 18 fixed at opposed
ends of the shaft 14. Each of the collars 18 is

10 secured to the shaft 14 by way of a pin 20 extending
through apertures 22 in the collar 18 aligned with a
bore 24 through the shaft 14. As a result, the
collars 1B are fixed axially relative to the shaft 14,
but a small amount of axial movement or play of the

15 roller element 12 between the collars 18 is permitted.

With reference to FIGS. 1 and 2, a face seal
assembly, generally designated 30, is provide between
the roller element 12 and each of the end collars 18.
As well known, the face seal assemblies 30 are

20 provided to retain lubricant, such as oil, in the
vicinity of the bearing surfaces between the rollex
element 12 and the shaft 14 and also prevent foreign
matter from reaching such bearing surfaces. Because
each of the face seal assemblies 30 may be

25 substantially identical, only one of the seal
assemblies 30 is described in further detail herein.

Referring particularly to FIG. 2, the seal
assembly 30 comprises a first, static seal ring 32 and
a second, dynamic seal ring 34 each made from metal or

30 other suitable durable, hard material. The static
seal ring 32 is press fit into a bore 36 in the roller
element 12 such that the static seal ring 32 is
axially fixed with respect to the roller element 12
and rotates therewith. An elastomeric O-ring 38 is



machi ne. The-roller assenbly 10 conprises a conventional roller elenment 12
rotatably mounted on a 5 shaft 14. A pair of bearing sleeves 16 lines the
inner wall of the roller element 12 to provide a durable wear surface. The
rol | er el emenwoi2p934 confi ned between a pair of collars 18 PEWEPSZIBHpposed
ends of the shaft 14. Each of the collars 18 is 10 secured to the shaft 14
by way of a pin 20 extendi ng through apertgres 22 in the collar 18 aligned
with a bore 24 through the shaft 14. As a result, the collars 18 are fixed
axially relative to the shaft 14, but a small anount of axial novenent or

play of the 15 roller element 12 between t-he collars 18 is permtted. Wth
reference to FI GStrarapd detweensthesghatimsdngl §2 yeddhg bpreedfghat ed 30,

i s provide betweeprbhede od |Fuid-engnt dehlantheeabBrwéend he TRrd agabhaes 18. As

wel | known, the [ ggg, sealy assaubLbes: 0: 08,30y BLOVIAed o et aln
b

| ubricant, such as oil eari ng surt aces bet ween the
rol | er el enent 1258Ad Tieg %ﬁpdlhh%r@@%tﬂﬂévéﬁ@ ¢orlEirgd Brat ter from
reachi ng such gearing surfmss\,seg@@ﬁqge@@hhag i hendarae seaal rasseapl i es 30

may be 25 substa ng %%httl and onI eqres % g{mg aal f%sse l‘le;{?s 30 is
et a

described in furt erel par arI 2, the
seal assenbly 30 ébﬁp‘ﬁi’%@%lcarﬁrlgsﬁ‘l st (Pl§éal ofaw@ga@en@m bzesﬁe@md

dynam c ‘seal ringtBé eagh fRde hbooamdeiAli OkeBOrr&d NS Hedeliabhg g abl e,

hard material . Th%aéi?ﬁiéﬁe". The seal faces 40 and 42 are maintained

10 in constant sealing engagement by way of an
elastomeric load ring or toric 44 compressed between
the dynamic ring 34 and the collar 18. More
particularly, the dynamic ring has an annular ramp 46
formed thereon which confronts an annular ramp 48

15 formed on the collar 18. As the roller element 12
moves axially between the collars 18, the resilient
toric 44 applies force against the ramp 46 of the
dynamic ring 34, thereby forcing the dynamic ring 34
against the static ring 32. As a result, if the

20 static ring 32 moves away from the collar 18, the
toric 44 cause the dynamic ring 34 to also move away
from the collar 18 to thereby maintain the sealing
engagement between the seal faces 40 and 42.

The length of the ramps 46 and 48 is

25 selected so that a predetermined compression of the
toric 44 is maintained, thus providing the desired
face load on the seal faces 40 and 42. More
particularly, the toric 44 is compressed upon assembly
to its maximum strain level, which can be

30 substantially wmaintained throughout the range of
movement of the dymamic ring 34 by providing
sufficient length to the ramps 46 and 48. The
presently preferred toric 44 has a maximum strain
level of approximately 30% compression, and the toric



seal fing 32 is press fit
the static seal ring 32 is axially fixed with respect to the roller el enment
12 and rotates therewith. An elastoneric Oring 38 is WO 99/ 20924

PCTI US98/ 209
provi de a flﬁ‘:;bdg

into a bore 36 in the roller elenent 12 such that

-9?b”§r apped between the static ring 32 and AdTeUSS&2098536 t O
-t1ght seal therebetween. The dynamic seal ring 34 is

confined axially between the static seal ring 32 and the confronting end

collar 18. 5

The static ring'%? has a snooth seal face 40 which

confronts and engages a snooth seal face 42 on the dynamic ring 34. The

pl ane of engagenent between the seal faces 40 and 42 is referred to herein

23 n;?:n't' Sgggl Flnafa;%inpébsi&?ais frr@.@.ﬁﬁa?x@edifldxl 4Beargngmiott @iomedol191%) n
ngagenmen an el as ; .1 [

conpr essed bet V\géier?pgﬁ 89 nAhi erllgéﬁf%ﬁt%)r?dO?héﬂgg(?*gardl%gglk/g:]géor torte 44

particularly, theedpnamecteithe lkaslan Hhnul ar ranp 46 forned thereon which

confronts an annular ranp 48 seorhgrs@diidh thesCcOhvertibh, the thspsol | er

el enent 12 noves axi alll
appl i es force Sagdih&P%

Ke

i , .
Fetidaenr Ui APRanheY 1105 3 LhoPeby forcing

the dynami ¢ ring &4eagabnsawathdromathe seaigpdaneAs Mpedsesult, if the
: particularly, as shown in FIG. 2, the ramp 46

preferably extends at an 8 degree angle relative to a
plane perpendicular to the seal face 42 of the dynamic

10 ring 34, and the ramp 48 preferably extends at a 10
degree angle relative to a plane perpendicular to the
geal face 42 of the dynamic ring 34. (These planes
are parallel to the axis of rotation of the roller
element 12 in the illustrated embodiment.) Of course,

15 other angles that converge in a direction away from
the seal plane could also be used. In this regard, it
should be noted that the term "converge" is not used
in the sense that the ramps 46 and 48 necessarily
physically intersect, but that they would intersect if

20 extended farther away from the seal plane.

As explained above, the converging angle of

the ramps 46 and 48 provides good resistance to
external force on the toric 44, such as force from mud
packing, for example. The preferred converging angle

25 also provides relatively flat load vs. deflection
characteristics so that seal face loading does not
change substantially as the dynamic ring 34 moves
axially relative to the collar 18.

30 Industrial Applicability

In use, the seal assembliesg 30 prevent

leakage of lubricant from the track roller assembly 10
and prevent foreign matter from reaching the rotating
bearing surfaces thereof. The disclosed seal assembly



20 st'atic ring 32 noves away fromthe collar 18, the toric 44 cause the
dynamc ring 34 to also nove away fromthe collar 18 to thereby maintain

t he seal i ng engagenent between the seal faces 40 and 42. The |l ength of the
ranps 46 and wi@ew2925 sel ected so that a predetern ned coRFTESY8MWSof t he
toric 44 is maintained, thus providing the desired face | oad on the-seal
faces 40 and 42. Mrre particularly, the toric 44 is conpressed upon
assenbly to its maximum strain | evel, which can be 30 substantially

mai nt ai ned t hroughout the range of novenent of the dynamic ring 34 by
providing sufficient length to the ranps 46 and 48. The presently preferred
toric 44 has a nmeanstrustionpsmisls bheappr b marery48028¢ b riesgesn, and

the toric W 93 k20924 ramps of similar known seal assemblies
PCTJUS98/ ZO985 - 6-, conpressi on. i S_nai ngal nfd in .t 8y e of, 29% to 31%
Vnamm & Fe a ]t

dependi ng on t he “derP&ct FERoF - 1h&° %narﬁ'c g 3 iYeto the collar

18. I n accor dancecamipoRenkpsthany awuchoknovhesealnpsssmbbiand fheare angl ed
such that they comgfede rhfipd 44 r8et k8npanayt fdpihiecsfgte i iie ofMor €
particularly, as shown in EI % 2, .the Lanp 46 .pref.ergblg egte%ds at an 8
degree angle rel Fhs Forgegto be achieved and maintained to thereby

provide the desired face loads. Since the axial

length of the seal assembly 30 is not increased to

achieve optimal toric compression, seal assemblies 30

10 can be readily retrofitted into existing seal
applications without substantial and expensive design
modification to the structure surrocunding the seal
components.

In addition, the use of a static ring 32

15 press fit into the roller element 12 permits through-
hardening of the roller element 12 because the bore 36
can be plunge-cut after heat-treating. In contrast,
if two dynamic seal rings 32,34 were used in each seal
assembly 30, an angled ramp would have to be machined

20 into the roller element 12. Because such machining
typically takes place after heat-treating, the
hardness of the material after heat treating would
have to be limited such that machining of the ramps is
still possible.

25 Although the presently preferred embodiments
of this invention have been described, it will be
understood that within the purview of the invention
various changes may be made within the scope of the
following claims.



pl ane perpendicular to the seal face 42 of the dynamc 10 ring 34, and the
ranp 48 preferably extends at a 10 degree angle relative to a pl ane
perpendi cular to the seal face 42 of the dynamic ring 34. (These planes are
paral l el to tdipooeéas Of rotation of the roller el ement 12 ROTAIS9820985

Il lustrated enbodinent.) O course, 15 other angles that converge inh a
direction away fromthe seal plane could glso be used. In this regard, it
shoul d bé noted that—the—term "converge" I's not used - in the sense that

t he rarrpanﬂ arily physically intersect, but that they would

I nt er sect l Im#mgmﬁarther away fromthe seal plane. As expl ained

above, the* cénvergbng angl e of the ranpglafinsand 48 provi des good resistance

to external force on the toric 44, such as force from nud packing, for

exanple. The preferred converging angle 25 als prow des relatively flat

| oad vs. deflection char ac’ten%st foge =epk rﬁﬁseg‘?gl’ e (“GEBFAGIEDEs not

change substantially as the mmamseal|m@43®vexlala§alﬂ1ycedetatave to t he

collar 18. 30 Indu tr bi Yed S €Sn
%thﬁheAgig eHd (%%; E f1f%%§8ﬁ%ﬂetﬁé¥gw1@ﬁ gpbLL

pr event Ieakage of° rican rom ack r er assenb 10 and pr event
foreign matter fragvhsregehdnfinsteseal a¥ing Bear PAYIRUF é@é% fRE®eof . The

di scl osed seal asgahly

an annular housing member (18) spaced

axially from said first seal ring (32) and rotatably
10 fixed with respect to said axis, said annular housing
member (18) having an axially-extending ramp (48);

a second seal ring (32) disposed axially
intermediate said first seal ring (32) and said
annular housing member (18), said second seal ring

15 {34) having a seal face (42) confronting and in mutual
sealing engagement with the seal face (40) of said
first seal ring (32) such that said seal faces (40,42)
define a seal plane, said second seal ring (34)
further having an axially-extending ramp (48)

20 confronting the ramp (48) of said annular housing
member (18);

said ramps (46,48) converging in a direction
away from said seal plane; and

a bias member (44) compressed between said

25 first and second angled loading ramps (46,48).

2. The seal assembly (30) of claim 1
wherein the ramp (46) of said second seal ring faces
(34) generally radially outwardly and wherein the ramp
30 (48) of said annular housing member (18} faces
generally radially inwardly.

3. The seal assembly (30) of claim 1
wherein one of said loading ramps (46) is angled at 8



WD 99/ 20924 - - PCT/ US81209&85 - 7-
construction permts t he usewwuwﬁmnHﬂng" 48 | onger than the ranps of
simlar known seal assenblie M i"" ng nore axial space for the
seal conmponerwve9tdmam such known seal assenblies. The 5 | on@en/useanIss46 and
48 permt optimal conpression of the toric to be achieved and maintained to
thereby provide the desired face |oads. Siqice the axial Iength of the seal
assenbly 30 is not increased to achieve optinmal toric conpression, seal
assenblies 30 10 can be readily retrofitted into existing seal
applications wthout substantial and expensive design nodification to the
struct ure surroundégpesheedetiveormpeneiase perpmdiiicudayr thethsesesfl a static
ring 32 15 press ghtei (Ezq blgesgpalseercoglhegggi l:lglgoe(gl;p tgn&hg}rgéjgﬁg%et}ardem ng

of the roller el en nt 1 ause the bor can | unge- cut ter
heat-treating. |n°tofty §t° 8 PRI { TRTRE) 4k cl§eaa‘?9]ﬁdnﬁg 39 499%R%% used in
each seal assenbl yeBtiwn tangkid plane \pampdncﬁmﬂa&otbethacénamecfa% into the

roller el ementg 12(4%%'%%13”%9%@@&'1”91{@@ {3l 1y takes place after

heat-treating, the rdness o materi a ter heat treating woul d have
to be limted such that machining of the ranps is still possible. 25
Al t hough the presently preterrEok edaddaseetislyof(3tohi sfi aVvaeti ion have been

described, it wl{hd&in the loading ramp (46) of said second seal ring
(34) is angled at 8 degrees relative said plane

10 perpendicular to the seal face (42) of said second
seal ring (34).

5. The seal assembly (30) of claim 1
wherein said bias member (44) comprises a resilient
15 load ring (44).

6. The seal assembly (30) of claim 5
wherein said ramps (46,48) have predetermined lengths,
which lengths are such that said ramps (46,48)

20 wmaintain a desired predetermined compression of said
load ring (44).

7. The seal assembly (30) claim 6 wherein
said ramps (46,48) maintain said load ring (44)
25 compressed to substantially its maximum strain level.

8. The seal assembly (30} of claim 7
wherein said load ring (44) is compressed in the range
of substantially 29%% to substantially 31%.
30
9. The seal assembly (30) of claim 1
wherein said rotatable element (12) comprises the
roller of a track roller assembly (10) of a tracked



under stood that within the purvi ew of the invention various changes may be

made within the scope of the ”MHH‘M'HMW Eﬂ WO 99t 20924
PCTI US98/ 20985 -8 - 1. A face ' 0), conprising: a first seal

ring (32) axizdokeds xed to a 57rotatablle &l ement (12) for poatusbi/zonss
therewith about"an axis, said first seal ring (32) having a seal face (40);
an annul ar housi ng nenber (18) spaced axially fromsaid first seal ring
(32) and rotatably 10 fixed with respedﬁ'fo said axis, said annul ar
housi ng menber (18) having an axially-extending ranp (48); a second seal
ring (32) disposed axially internediate said first seal ring (32) and said

?nnul ar housi ][19 m&r&h@he(%ﬁa,sﬁ@i anfi@p@m;cs@ahgrina@oéﬁ (1634} ohayisws a seal
(30y of said 11 rar S04 SPHRF (M) etortid At oEa BOE L ek B 5 el e
a seal plane, said second seal ring (34) further having an
axial l'y-extending ramp (48)g20a ¢gBérsdH1 RGshBlyargo)(,4&pmpkisangl: annul ar
housing member, (18); said [3mps, (30, §18)1.&PM4S) UkOfaddbid dbbEt 4N
axis, said first seal ring (32) having a seal face
(40) ;
an annular housing member (18) spaced
axially from said first seal ring (32) and rotatably
10 fixed with respect to said axis, said annular housing
member (18) having an axially-extending ramp (48);
a second seal ring (34) disposed axially
intermediate said first seal ring (32) and said
annular housing member (18), said second seal ring
15 (34) having a seal face (42) confronting and in mutual
sealing engagement with the seal face (40) of said
first seal ring (32) such that said seal faces (40,42)
define a seal plane, said second seal ring (34)
further having an axially-extending ramp (46)
20 confronting the ramp (48) of said annular housing
member (18); and
a bias member (44) compressed between said
first and second angled loading ramps (46,48);
said seal assembly (30) characterized in
25 that said first seal ring (32) is axially fixed to a
rotating element (12) for rotation therewith about
said axis (14) and said ramps (46,48) converge in a

direction away from said seal plane.



away from sai.d seal plane; and a bias menber (44) conpressed between said
25 first and second angled | oading ranps (46,48). 2. The seal assenbly
(30) of claiml wherein the ranp (46) of said second seal ring faces (34)
general | y radwalsbgossut wardly and wherein the ranp 30 (48) RET/USAHW9%nnul ar
housi ng nmenber (18) faces generally radially inwardly. 3. The seal assenbly
(30) of claim1 wherein one of said Igadﬂﬁb rarfys (46) is angled at 8 WO

9912924 PCTI US981 Z0985 degr ees
relative to a plane perpendicul ar t pf §ai d second seal
ring (34) and the other of sai@ | oag ;L;? at 10 degrees
relative to said plane perpendi a of said second

seal ring (34). 4. The seal assenbly (30) of claim3 whejjein the |oading
ranp (46) of said second seab r+ng ; egregs relative
said plane 10 perpendiculaﬁ°to {d second seal ring

(34). 5. The seal assenbly S menber (44)
conprises a resilient 15 | ring QA). enbly (30) of
claimb5 X Z —
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wherein said ranps (46,48) have predeterm ned | engths, which |engths are
such that said ranps (46,48) 20 maintain a desired predeterm ned
conpression of said load ring (44). 7. The seal assenbly (30) claim®6
wherei n sai d waWRseidd6, 48) maintain said |oad ring (44) 25pcfpsaRpassed to
substantially its maximumstrain level. 8. The seal assenbly (30) of claim
7 wherein said load ring (44) is conpres in the range of substantially
29% to substantgially 31% 30 9. The seal assenbly (30) of claim1l wherein
said rotatable el enment (12) conprises the roller of a track roller assenbly

(10) of a't ed -10- machi ne and sai d, annul ar housi ng nmenber (18)
conprises a d collar (18) of said track roller assenbly (10). 10. A face
seal assenbly 30) conprising: 5 a first seal ring (32)

rot at abl e abou ~an axis, said first seal ring (32) having a seal face (40);
an annul ar g nenber (18) spaced axially fromsaid first seal ring
(32) and ro b§y 10 fixed with respect to said axis, said annular
hou5|ng me ( 8) havi ng an axi al | y-extendi ng ranp (48)
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a second seal ring (34) disposed axially internediate sai d 2T EFRRST | ngPae

(32) and said annul ar housing menmber (18), said second seal i ARy 15 (34)
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(57) Abstract
A metal-to—metal face seal as- 12 10
sembly (30) comprises a static seal ring 44

(32) secured to a rotating element (12),
such as a track roller of a tracked ma-
chine. The static scal ring (32) has 2 30
seal face (40), and a dynamic seal ring . /
(34) has a seal face (42) in sealing en- y
gagement with the seal face (40) of the

static ring (32). The dynamic seal ring

(34) has a ramp (46) thereon extend- 36
ing at 8 degrees relative to horizontal

in a direction away from the seal face

(42) thereof. The seal assembly (30) 38

10°
further includes a seal housing (18), /*\f
K¢

which may be the end collar (18) of 32
the track roller (12), having an annular

ramp (48) formed thereon confrontmg 7
the ramp (46) of the dynamic scal ring 42/ 48
{34), which seal housing ramp (46) ex- )
tends at 10 degrees relative to horizon-

tal. The ramps (46, 48) converge in a

direction away from a seal plane de- 40

fined by the mutually-engaging faces )
(40, 42) of the seal rings (32, 34). A 18
load ring (44) dxsposed between the ’

ramps (46 48) is pre-compressed to 18

its maximum strain level to provide the

desired face loads on the seal faces (40,

42). 14




