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AXLE ASSEMBLY WITH BEARING ADJUSTMENT MECHANIEM

FIELD OF THE INVENTION |

automtive drivelines and, more particularly, to an arrangement @nd wisthod for

suiting'a differerdial bearing prefoad.

© BACKGROUND OF THE INVENTION

[0D02] Some automotive drive axles include a differential assembly

including & gaar sst which is supported within a differantial housing lo facilitate

‘relative rotation belween & pair of Gﬁ’@iz-}% shafts. Tha g&afse‘i typically includes a
pair of helical side gears that are splined to the e‘;;rzdg-:afm;:%es-aﬁaﬁs‘ The helical side
gears are meshed with paired sets of helical pinions -ganﬁéraiigf supported on across © %
pin coupled 1o the differential housing. In response 1o speed differentiation between
the output shafts, lorque transmitted through meshied engagement of the side gaars
and pinfons generates thrust forcas thatare exerled by %%wgear components against
the wall surfage of the differential housing to frictionally zmz% the speed differantiation

‘and proportionalty defiver forque between the output shaits,

[0003]  In addition, many sutomotive drive ‘&xﬁéé include a hypold gear sat

of vehicle ravel to an axis perpendicular thereto. The hypoid gear set includes a

ring gear coupled to the differential housing and a pinfon gear journally suppoited
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within the axle housing. To facilitate proper function of the drive - axle assembly, the

differential is mounted on a pair of slidable differential bearings.

{00041  one a.ztraﬂgemaﬁi;. a slesve &ﬂd-ivﬁm@ assambly s Egﬁrasﬁgfi into

i & s iwmfe s rotatably driven relative 16 the ingert with the a:l;mtm%&nt ol and:

toward the differential bearing, The differential _&z&as‘i?_‘;gé préload ardd hypold gear

backlash are then measured. The slesve may be adjusted accordingly to achisve a

desired measurement. Once the desired preload and backlashy are sef, & olip is
sosifioned In engagement with adjgcent castles on the éé}_eew:s to lock the sleeve
relative fo the axié hotsing and, consaquently, maintain ihé desired beating '?é*féiai:&é
and backiash. The clip is typically held in & cast i:;f:zckei in-the axle housing by
grease prior fo deflection. Once deflected, the clip is retained on a first end by
adjacent-castles on the sleeve and retained on an i@;};};ﬁé%‘é@- end between the axle

foustng pocket and Insert.

foous]  While the aforementioned arrangement has been usefulin retaining

the differential bearings at the desired location, the assembly process is complicated

and fime consuming dug o the alignment of the dlip relative o adjacent castle

sxtensions:  Furthérmore, the step of deflscting the fzz;: can be difficult and may

require an istaller o bask-off or futher tighien if*e adjuster sleeve fo align

respective casties on the aﬁigsﬁ;m sleave for receipt afn%?zé clip. irvthe event thatthe

adjuster sleeve needs tv be backed-off or tightened, the beating preload or hypoid

gear backiash may consequently be moved 1o a less desiable measuremant.
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‘prefoad and gear sel backlash,

SUMMARY OF THE INVENTION

{0006] The present invention provides an axle assembly for a motor

vehicle including an axle housing, a differential assenibly ‘supported i the axis

housing with & differsntial bearing, a beariig Tnsert and a lock viag. The bearng

rotatably coupled to the

ingeftls coupled 1o the axde hdusing. An adjuster slest
bearing insert in a préinstalled position. The adjuster gi%axfa s adapted o engage
the differential bearing and mpadt a preload force ihe;eoéé; The lock ting is press-fit
petween the bearing insed and the adjuster sleeve in éq %msiﬁéigﬁ position. The lock
rng precludes elative movement between the bearing §§‘§£§;é§'§_faﬂ{§ the adjuster sleeve
thereby maintaining a desited preload onvthe differential baaring.

[0007]  According to other features, arrouter tiamater of the bearing insert

forms a press+fit between an inner diamster defined by an opening I the siis

housing. The adjuster sleeve includes a plurality of siots defined around a raised

wall extending radially around an cutboard surface for accepting festh of an

adjustment ozl during installation. The bearing insert includes inner serrations

sarfations-Inan inslalied position,

10008}  Furihet arcas of applicability: of the z@éem‘ invention will become

apparsnt from the defailed description provided hereinafter. It should be understosd
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that the detalled deswriplion and specific examples, while indicating the preferred
embodiment of the invention, are intended for purposes of lustration only and are

fiot intended 1o imit the scope of the Invertion.

BRIEF DESCRIPTION OF THE Wﬁ‘é‘ﬁﬁﬁg

[0008] The present invention will become 'mcazfé fully understoud from the
detafied deseription and the accompanying drawings, W??é?ié%ﬁf

[0010] FIG. 1 is a perspective view of an exemplary avle asssmbly
esjuipped with the bearing adjuster lock assembly of the present invention;

[0011]  FIG. 2 is a perspective view of the axle %ssemjﬁé_y' of FIG. 1 shown
wilh the axja Housing removed for ilustrative purposes;

0012]  FiE 3 s an exploded perspective m@w of the adjuster lock
assembly of the present invention; »

[0013]  FIG. 4 is & sectional view taken along fine 4 — 4 of FIG. 1 shown
with the adjuster sleeve and insert of the adjuster lock assembly press-fit into the:
axle housing prity 10 selting bearing preload and gmfa&at backlash; |

[0014]  FiG. 5 is a sectional view of the adjuster '?éeave and insertof FIG. 4
shown with an instaliation fool. rotatably advancing i%za slsave: into the: bearing
assembly to set a preload on the bearing and gear set ba{;kiash,

[B015]  FIG. 615 a sectional view of the %ﬂiﬁiﬁai@sé%ﬁtk assembly shown in &
locked position; |

[0016]  FIG 7 15 a plan view of the lock ring of tm adjusterfock assambly

of the present invention;
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{0017]  FIG. B s & plan visw of a lock ring according fo & second

sonfiguration of tha present Invention; and
[0018] . FIG. §is a plan view of & lock ring according 1o a third configuration

o the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMECDIMENTS

{00191 The following description of the praferred embodiment(s) is merely

examplary in nalure and is in no way nlendad o limit ihe invention, its application,
oF USES. |

[0020] With initial reference tv FIGS. 1 amﬁ 2, a differential bearing
adjuster lock assembly constructed In accordance w;z%} the teachings of an
‘;embgtizmég; of the prasent nvention is generally identified at-reference numeral 10,
The adjuster lock assembly 10 is shown operatively associated with an exemplary
drive axie assermbly 12. |

{00211 As particularly showniin FIGS. 1 and 2, i:%';e drive axle assembly 12
gear sel inpluding a pinion gear 16-and-a dng gear ‘?%is‘"{f_gvﬁ’}.??}f infercornacied Toa
diffarential assembly 20. The diferential assembly 20 functions to transfer power to
a pair of axie shaits {notshowr) while compensating for éﬁy differsnce in axde shaft
compensate for a differential i axie shaft rotational speed, the differential assembly

20 includes a pair of pinion gears 22 and a pair of side gears 24 drivingly

interconnected to the axie shafts. To faciifiate proper function of the axle assembly
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12, tha differsniial assembly 20 is rotatably ricunted on a peivol differential bearings
28, The bearings are contained in machined cylindrical bores. Each carfier half

intludas gna bore.

[0022]  With continued reference to FIGS. 1 and 2, and furiher reference to

:'F?GS, 3 =8, theaduster %’mktamgamiﬁéy 10 will be fﬁﬁ%‘x{a;’. described. The adiuster

lock assembly 10 is providsd fo assure uptimum differsniial beardng prefoad and:
proper pinion géar lo ring pear engagement. The adjuster lock assembly 10

gensrally Includes a bearing adjuster nsert 32, a bearing adjuster slesve 34 and a.

bearing acdjuster lonk ring 36. The bearing. adjuster insert 32.forms a press-fi with

an opening 40 defined in the axle housing 14 and remains fixed relative to housing

14 {FIG. 4). The bearing adjuster sleeve 34 has threads 44 formed on an oufer

adjuster insert 32 (FIG. 8). As will be described in gr&a&ar detall, rotation of the
slasve 34 relative to the Insert 32 forces the dﬁf@f@ﬁfﬁ&i?%@&iﬁﬂg 28 §a’£§{a§§§ﬁ Asa
result, bearing preload and hypoid gear set backlash may be set. Onge the desired:
bearing praload and backlash ars sef, the béﬁﬁ@g[aﬁéuﬁt&f lock ring 36 is press-fit
into-an annular recelving pocket 48 (as best ilustrated in FIG. 4) definad between’
the insert 32 and the slesve 34 to lock the angular pasiﬁéﬁ:a{ the sleeve 34 relative
tothe insert 32,

{00231  With particular referance now to FIG 3 and 4, the insed 32 will be
described in greater dedall, The insert 32 defines an g:;;:zter‘*:diamaiarr%wa-viﬁg 2 first

portion 50 and a stepped second portion 52. The first perfion 50vincludes a plurality

of sarrations 56 formed therson for faclitating a press-fit with the opening 40 (FIG. 4)
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iy the axle housing 14. The stepped second portion 52 cooperatively seals on a

fand 60 formed on the axle housing 14. As explained, once the insert 32 i press-it

into the ade housing 14, it is praciuded from rotating, T?té_eémseri a2 furtherdefines &

sleave 34 o advance therealong. The serrated g}ar@mﬁa on e vner diameter of

the inseit 82 provides a mating surface for recelving an outer diameter-of the lock

[0024] With reference now 1o FIGS. 3~ 6, the sleeve 34 will be described
in greater defall.  As described, the sleavd 34 ;ﬁg@@‘%’ﬁ%ﬁs {6 forge the differential
beardng 28 laterally aﬁ:ﬁ set a desired differential bearing preload and hypold gear
g6t backlash, ‘"’%"%*;g;s}&;éxge 34 generally includes a main body portion 70 and a flange
portion 72, The main body pottion 70 includes the thraads 44 formed thereon. An

aﬁﬁ:’:?&d to engage an outhoard

face 76 of the differential bearing 28. The maln body ps&im 70 inciudes a raissd

wall 80 defining & serdes of slots 82 (FIG. 3). The séms 82 ars formed entiraly

the sleeva 34 to fnove laterally relative o the insert 32 é.itmg the respective threaded:
portions 44 and 46,

[0025] A seres of raised wall portions 90 collectively form the ralsed

§ st e g, R gy i e g

wall 80 and are defined betweern the respactive slots 82, The rafsed wall portions 90
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gach defing a radial length Ly that is-greater than a radial length Ly defined by the

slots 82 (Fi3. 8). As 4 result, the raised wall porfions 80 provide a robust structie

i Impart rotational force during bearing preload and gearset backlash adjustments,

in the exemplary sleeve 34, the radial length of the r&%ﬁéﬁ*waﬁ’ pézfiﬂicns.gﬁ and the

slots B2 define & ratio of about 31, It is appreciated th

sirnilarly armploved,

[0028] The sleeve 34 defibes an outer diameler having a serrated

portion 82 collectively formed on the raised wall portions Qé} The sarrated portion 92
provides a mating surface for receiving an inner ﬁi'mété; of the: logk fing 36, A
ledge 981 defined & a transition i}sswa‘m:tm*maiﬁ.md;}x portion 70 and the raised
wall B0 and grovides a lateral séat for the lock fing 88 mzm installed position, s
noted that the slots 82 exiend _";’ﬂ{§ the rmain body portion 70 a distance beyond the

ledge 96 (FIGS. 3 and 4). As a result, access between gn installed lock ring-and &
from engagement between the sleeve 34 and ths insert 32

{0027] © Referdng now o FIGS, 8 - 7 the lock ring 88 will be further
described. The lock fing 36 may comprise a stamped mé%af -z‘}z%a%r%a% or altermatively
comprise molded powdered meta. The malerial i preferaby sofer than thatof the
insert and sleeve and.may bs dltminum, As sxplained: the otk fing 36 is operable
1o be press-fit between the-outer diameter of the sleeve 34 (at the serrated portions
82y and %é'zé inner diameter of the insert 32 {at the serated ?{}g‘%igm_g@ as shown in
FIG. 8. The insert 82 and the sleave 34 are comprised of materials harder than that

ofthe fock ring 88, In ong example, the insert 32 and the tleeve 34 are comprised
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of powdered metal. The lock ring 36 includes deformable gripping surfaces on an

Tespective serrations 84 and 82 of the insert 82 and the sleeve 34, respectively, bite

{ook Ting 86 may be press-fit into smooth bores formed on aninsertand a slesve in

liew-of serrations 84 and 82. Once the Jook ring is press-fit between the insent 82

and the slesve 34, the slseve 34 Is precluded from rotation by the mechanical

intedock described.  Conseruently, build varlation in gear lash and differential

bearing preload is reduced, dug 1o nio required sleeve rotational alignment,

[D028]. With parficular reference to FIG. 7, & series of extension portions

110 arg shown formed around the innerand ouler diamsters 104 and 106 of the lock

fing 96. A complementary serles of rellef portions 112 are formed opposite the

extension pertions 110. During installation of the lock ring 86, the extension portions

110 partially deflect toward the relief portions 112. The alternating extension portion

110 and rsilef portier 112 configuration faciliiates sect en_‘ga}gemeﬂ% of the lock

dng 36 to the insert 82 and the sleeve 84. The -%&emﬁ‘é}ﬁgi axtension/relisf
éonfiguration accommediates for manufacturing variation in component Size arid
alignment. s

[0029]  The lock ring 36 presents a repeatable Patisrn on its inner and

outer diameter 104 and 108, respectively. In this way, the lock ring 36 may be

arbitrarly advanted info the annular receiving pocket 48, Instaliation of the lock ring

36 doss not require any slignment,. additional fasteners or secondary movement
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relative 16 the slesvs 34 or insert 32. As aresult, once the slesva 34 s advanced io

additional configurations are shown. Lok ring 136 includes & serles of testh 140

arranged around an inner diameter 144, The teeth are configured io be accepled in

the complimentary slots 82 of the sleeve 34 in an installed posiion. An outsr

diameter 146 includes a series of extansion portions 150 and relief portions 152

arranged thereon. While the inner diameter 144 s shown as having & substantially

aniforr tadiug between adiacent testh 140, the inner %ﬁfiﬁm@%@? may allernatively
include extension and refief portions as described in vetation to lock ring 36, The
lock ring 186 is adapted to be press-fit into the annular gmaooth bore embodiment of
the packet 48 defined by the Insert 32 anid the sleeve 34,

{00311  Lock ring 238 includes an outer dng member 240, an inoer ring
g g e g

244 may be comprised of similar materials as dﬁﬁ*ﬁfit@&f in relation to jock ring 88,
T ifaaffzimﬁfmecﬁaié porfion 248 is securably aftachsd ﬁe‘ip&éeﬁ the ouler and innersing
mefibers 240 and 244, The infermediate porficn 248 §$ comprised of a compliant
material such as rubber for example. The lock 7ing Eﬁﬁ s adapted 1o be pressit

into the annular pocket 48 defined by the insert 32 and the sleeve34. The compliant
properties of the intermediate portion 2@6,3;@3{/‘00;1‘&@8753%; outer ring membier 240-1c
be- blased outwardly into the smooth bore 64 of the insert 32 and the inner ring

member 244 1o be biased inwardly into-the smooth m:g 92 of the slesve 34, In
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another configuration, the inner and outer ring roembers 240 and 244 may define a
unitary plece withoutthe intermediate portion:246.
[0032] While the invention has been described in the specification and

ustrated I the drawings with reference to various embodirents, i will be Unidergicod

by those skilled in the-art that various changes may be made and equivalents may be

substituted for elements thereof without departing from the scope of the invention: as

defined in the elaims. Furthemore, the mixing and matshing of featurss, elements

antfor Winctions between various embodiments s mpf@s«sly montemplated berein so
that one of ordinary skill in the art would appreciate fram this disclostre that %eaiwe‘s;_
elements andfor funclions of one embodiment. may %.:ss; incorporsted into another
embodiment: as appropriate, unless described vtherwise above. Moreovsr, many

modifications may be made to adapt a particular 3&&1&1:5@9:{3: material to the teachings

af the invention without departing from the essential scope thereol. Therefors, it is

intended that the invention not be limited 1o the particular mmﬁimeai Hlustrated by the

drawings and described in the specification as the best mode presently contemplated

for carrying out this invention, but that the invention will include any embodimerits

falling withins the foregoing description and the appendad azazms
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CLAIMS

What is tlaimed is:

1. A method for maintaining a differential bearing preload in an axie

assembly, the method comprising:
coupling a bearing insen to an aﬁaé?&w?ﬁ@;

fotatably coupling an adjuster s-%éw?@a%@-iséicéi bearing insert;

supporting & differential assembly in séici axlfe housing with a
differential bearing; |

rotatably advancing sald adjuster sleeve relative to said beating insert
into engagernent with said differential bearing; and

engaging & lack ring with said bearing insert-and sald adjuster slesve,
said ook ;;,}gg;z@gmﬁmg; reladiver rofalion betwaen :ga@iﬁ bearing Insert and aazz:%

adjuster slegv

2. The methed of claim t wherein engaging said lock ring comprises
forming a press-fit between an inner diameter of sald bearing insery and an suter
diameter of said lock ring and an outer diamster of said adiuster slesve and an inner

diarneter of said lock 1ing.

- B. The method of claim 2 wherein forming a ;ﬁre‘ssswﬁ? comprises lingarly

translating sald fock ring along an axis defined by said adjuster siseve.
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4, The method of claim 3 wherein said linsarly translation of said lock ring
gecurs withioud Yotation of said Tock ring.

8. The method of claim 2 wherein forming a press-fit includes: deflecting
upon portiong of sald fock ring to provide a retention force.

=

8 Tre method of claim 1 wherein rofatably advancing said adiuster

y

sleave includes drivingly engaging a plurality of slots formed in said adjuster slseve.
7. The method of olaim 1 whetein said adiuster slesve is rotated Untll a

predetenmined bearing preload aﬁgi‘,géa'rget backiash is reached.

8. '%e method of slaim 1, further comprising:
measuring & preload on said éifféffsniiaﬁ bearing;
;measiz"riﬁé; & backlash-on a gear setinsaid ﬁiff&féféﬁ&{i assembly: and
atleast one of advancing and retracting said adjuster slesve relative to

‘said bearing insert to achieve a desired praload-and backlashr measurement.

9. The method of claim 1 whersin coupling said bearing insert fo said axie

housing includes fixing said bearinginsertlo sald axle he

using by forming a press-fit

between sald axle housing and said bearing Insert.

10,  The method of claim 1 wherein said adjuster sleevs s rotatably
couglad o said bearing fnsert pror o coupling said badring insert to said axie

housing.
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11, An avie assembly comprising:

an mxlehousing:

‘a differential assembly supported in the axie housing with.a differential
bearing:

a bearing Insert mounted on said axle housing;

ari adjuster slesve rotatably coupled ';:g‘.ggg;g mﬁgg insert, said
adjuster sleeve being adapted fo engage said ﬁs:fer@‘%iai bearing and impart a
preload forpe thereon;

a look dng being posifioned betwesn said bearing insent and said
adjuster sleave, said lock ring precluding relative movement between said bearing
insert and said adjuster sleeve thereby maintaining a desired preload on said
differential bearing. '

12, The axle assembly of clajm 11 whsrein said adjuster sleeve includes

an annular wall having a plurality of slots radially @xta}fz’diﬁf’g thersthrough.

18, The axls assembly of claim 12 wherein sa;d annular wall and said
plurality of slots define a plurality of raised wall portions posifionsd between said

plurality of sicis.

14, The axde assembly of claim 13 wherein said rajsed wall portions sach

defing a wall radial length and wherein said slots each define a slet radigl length,

‘wherain said wall radial length 1§ greater than said slot radial length,
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15, The axde assembly of claim 14 wherein said wall radial length and said

16, The axe assembly of claim 15 wherein said plurality of slots includes

portions,

17, The axle assembly of claim 11 wherein the adjuster slesve is rotatably
soupled to said bearing insertand positioned ata retracted position prior o coupling

said bearing insert to sald axle housing.

18.  Theaxle assembly of claim 11 whera said adjuster sloeve s moveable

from sald retractad position to an advanced position In engagement with said

19, The axle assembly of claim 11 whersin said bearing insert includes
inner serrations defined around an inner diameter and whiersin said adjuster slseve

includes outer serrations defined around an outer didrieier,

20 The axie assembly of claim 19 wherein said Iock ring engages said

innerand oulsr zerelions.
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21, The axia assembly of claim 11 whersin seid lock ring includes
extension portions defined around an Inner diameter and an outer diameter thereof,

said extension portions, being adapted to deflect upon advancement of sald lock ring

into engagement with sald bearing nserl,

22, The axe asssmbly of claim 11 wherein ‘said lock fing i comprised of

povddered msial.

28, The axle assembly of claim 11 wherein an outer diameter of said
beating insert forms an annular wall having a pressit between an Inner diameter

dafined by-an opening in said axle housing,

24, A method for maintaining a differential iié;aia;rimg; praload. i oan axle
assembly comprising |

coupling a bearing insert 1o a first portion of an axie housing, said
bearing insert having an adjuster sleave rotatably Gﬂﬁ@%%: thereto, said bearing
insert and said adjuster sleeve coflectively defining an annular pocket therabetwoen;

supporting a differsntial assernbly in said axle m@ing with 4
diffarential bearing;

rotatably advancing said adjuster sleeve %ﬁgzcsi engagement with said
differential béating to achisvie a desired preload; and |

advancing a lock dng inte a pressit -r‘aié_i_iicf}ah?p with said bearing
insert and said adjuster sleeve at said annular pca:ket sald lock fng praventing
rotation of sald adjuster sleeve and thereby maimfaiﬁiﬁgf sald differential beardng at

said desired preload.

25.  The method of claim 24 whersin ad\gamif'gg_ said fock dhg inclutes

dameter of said bearing insert-and an outer diameter eéi-»sfa?i{i adiuster slesva,
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ABSTRACT OF THE DISCLOSURE
The present invention provides an axle assemibly Tor 4 motor vehicle z’haza.aézng
art axde housing, @ differental assembly supporisd in e axle housing ‘with &

differential bearing, & bearing insert, an adjuster sleeve and a lock ting.. The bearing
insert is coupled to the axfe housing. The adjuster sleeve is rotatably coupled tu'the

bearing insert in a pre-installed position. The adjuster sleevs i adapted

the differsntial bearing and impart a preload force therson. The lock ring fs disposed

betweer the bearing insert and the adjuster slesve in an installed position. The lock
fing pracludes relative movement betwaen the bearing inzer and the adjuster sloeve

thereby mairtaining a desired preload orr the differential bearing.

FIG1
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