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1
AXLE ASSEMBLY HAVING A LUBRICANT
DEFLECTOR

TECHNICAL FIELD

This relates to an axle assembly that has a lubricant
deflector.

BACKGROUND

An axle assembly having a differential assembly is dis-
closed in U.S. Patent Publication No. 2019/0054816.

SUMMARY

In at least one embodiment an axle assembly is provided.
The axle assembly includes the housing assembly, a differ-
ential assembly, a drive pinion, and a lubricant deflector. The
housing assembly includes an axle housing and a differential
carrier. The differential carrier is mounted to the axle hous-
ing and defines a lubricant passage. The axle housing and the
differential carrier cooperate to define a sump portion that
receives lubricant. The differential assembly is mounted to
the differential carrier. The differential assembly is rotatable
about a differential axis. The differential assembly has a ring
gear. The drive pinion meshes with the ring gear. The
lubricant deflector is mounted to the differential carrier. The
lubricant deflector directs lubricant that is splashed by the
ring gear or sprayed by the ring gear into the lubricant
passage.

The lubricant deflector may direct lubricant that is
splashed or sprayed by the ring gear into the lubricant
passage when the differential assembly rotates about the
differential axis in a first rotational direction. Teeth of the
ring gear may rotate from the sump portion, then into
engagement with the drive pinion, then disengage the drive
pinion, and then rotate toward the lubricant deflector when
the differential assembly rotates in the first rotational direc-
tion.

The drive pinion may be rotatable about an axis. The
lubricant deflector may be positioned above the axis.

The lubricant deflector may have a first panel. The first
panel may be mounted to the differential carrier. The first
panel may have an arcuate edge. The arcuate edge may be
radially disposed with respect to the axis.

The lubricant deflector may have a second panel. The
second panel may extend at an oblique angle with respect to
the first panel. The second panel may extend in a direction
that extends away from the drive pinion. The second panel
may define an opening. The ring gear may pass through the
opening when the differential assembly rotates. The second
panel may have a first arm. The second panel may have a
second arm. The second arm may be remotely positioned
from the first arm. The first arm and the second arm may be
disposed opposite each other. The first arm and the second
arm may partially define the opening.

The lubricant deflector may have an upper panel. The
upper panel may be disposed above the second panel. The
upper panel may be spaced apart from the second panel.

The lubricant deflector may have a first connecting arm.
The first connecting arm may extend from the first arm. The
first connecting arm may extend from an end of the first arm
to the upper panel. The first panel may be disposed substan-
tially parallel to the first connecting arm.

The lubricant deflector may have a second connecting
arm. The second connecting arm may extend from the
second arm. The second connecting arm may extend from an

10

15

20

25

30

35

40

45

50

55

60

65

2

end of the second arm to the upper panel. The first panel may
be disposed substantially parallel to the second connecting
arm. The ring gear may be positioned between the first
connecting arm and the second connecting arm.

The upper panel may have a flange. The flange may
extend away from the first panel. The flange may extend
from an end of the upper panel that may be disposed
opposite the first connecting arm and the second connecting
arm.

The lubricant deflector may have a first side panel. The
first side panel may extend from the first panel. The first side
panel may extend from the first panel in a direction that
extends away from the lubricant passage of the differential
carrier. The first side panel may contact the upper panel. For
instance, the first side panel may have a first flange that may
engage an upper side of the upper panel. The upper side may
face away from the drive pinion.

The first side panel may have a first distal end. The first
distal end may be disposed opposite the first panel. The first
connecting arm may be positioned farther from the first
panel than the first distal end is positioned from the first
panel.

The lubricant deflector may have a second side panel. The
second side panel may be disposed opposite the first side
panel. The second side panel may extend from the first
panel. The second side panel may extend from the first panel
in a direction that extends away from the lubricant passage
of' the differential carrier. The second side panel may contact
the upper panel. For instance, the second side panel may
have a second flange that may engage the upper side of the
upper panel. The second side panel may extend from the
arcuate edge of the first panel.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an example of an axle
assembly.

FIG. 2 is a section view of the axle assembly along section
line 2-2.

FIG. 3 is a side view of a portion of the axle assembly
with the axle housing and the differential assembly omitted
to better show a lubricant deflector.

FIGS. 4 and 5 are perspective views of the lubricant
deflector.

DETAILED DESCRIPTION

As required, detailed embodiments of the present inven-
tion are disclosed herein. It is to be understood that the
disclosed embodiments are merely exemplary and that vari-
ous and alternative forms are possible. The figures are not
necessarily to scale; some features may be exaggerated or
minimized to show details of particular components. There-
fore, specific structural and functional details disclosed
herein are not to be interpreted as limiting, but merely as a
representative basis for teaching one skilled in the art to
variously employ embodiments according to the disclosure.

It will also be understood that, although the terms first,
second, etc. are, in some instances, used herein to describe
various elements, these elements should not be limited by
these terms. These terms are only used to distinguish one
element from another. For example, a first element could be
termed a second element, and similarly a second element
could be termed a first element without departing from the
scope of the various described embodiments. The first
element and the second element are both elements, but they
are not the same element.
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The terminology used in the description of the various
described embodiments is for the purpose of describing
particular embodiments only and is not intended to be
limiting. As used in the description of the various described
embodiments and the appended claims, the singular forms
“a”, “an” and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
also be understood that the term “and/or” as used herein
refers to and encompasses any and all possible combinations
of one or more of the associated listed items. It will be
further understood that the terms “includes,” “including,”
“comprises,” and/or “comprising,” when used in this speci-
fication, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components,
and/or groups thereof.

Referring to FIG. 1, an example of an axle assembly 10
is shown. The axle assembly 10 may be provided with a
motor vehicle like a truck, bus, farm equipment, mining
equipment, military transport or weaponry vehicle, or cargo
loading equipment for land, air, or marine vessels. The
motor vehicle may include a trailer for transporting cargo in
one or more embodiments.

The axle assembly 10 may provide torque to one or more
traction wheel assemblies that may include a tire mounted
on a wheel. The wheel may be mounted to a wheel hub that
may be rotatable about a wheel axis.

One or more axle assemblies may be provided with the
vehicle. As is best shown with reference to FIGS. 1 and 2,
the axle assembly 10 includes a housing assembly 20, a
differential assembly 22, and at least one axle shaft 24. As
is best shown in FIG. 2, the axle assembly 10 may include
a drive pinion 26, a torque source 28, a gear reduction
module 30, and a lubricant deflector 32.

Referring to FIG. 1, the housing assembly 20 receives
various components of the axle assembly 10. In addition, the
housing assembly 20 may facilitate mounting of the axle
assembly 10 to the vehicle. In at least one configuration, the
housing assembly 20 may include an axle housing 40 and a
differential carrier 42.

The axle housing 40 may receive and may support the
axle shafts 24. In at least one configuration, the axle housing
40 may include a center portion 50 and at least one arm
portion 52.

The center portion 50 may be disposed proximate the
center of the axle housing 40. The center portion 50 may
define a cavity that may at least partially receive the differ-
ential assembly 22. As is best shown in FIG. 2, a lower
region of the center portion 50 at least partially defines a
sump portion 54 that may contain or collect lubricant 56.
Lubricant 56 in the sump portion 54 may be splashed or
sprayed by a ring gear 100 of the differential assembly 22
and distributed to lubricate various components.

Referring to FIG. 2, the center portion 50 may include a
carrier mounting surface 58. The carrier mounting surface
58 may facilitate mounting of the differential carrier 42 to
the axle housing 40. For example, the carrier mounting
surface 58 may face toward and may engage the differential
carrier 42 and may have a set of holes that may be aligned
with corresponding holes on the differential carrier 42. Each
hole may receive a fastener, such as a bolt or stud, that may
couple the differential carrier 42 to the axle housing 40.

Referring to FIG. 1, one or more arm portions 52 may
extend from the center portion 50. For example, two arm
portions 52 may extend in opposite directions from the
center portion 50 and away from the differential assembly
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22. The arm portions 52 may have substantially similar
configurations. For example, the arm portions 52 may each
have a hollow configuration or tubular configuration that
may extend around and may receive a corresponding axle
shaft 24 and may help separate or isolate the axle shaft 24
or a portion thereof from the surrounding environment. Each
arm portion 52 may support a wheel hub and a brake
assembly that is configured to brake the wheel hub and
hence brake a wheel that is mounted to the wheel hub. An
arm portion 52 or a portion thereof may or may not be
integrally formed with the center portion 50. It is also
contemplated that the arm portions 52 may be omitted.

Referring to FIGS. 1 and 2, the differential carrier 42 may
be mounted to the center portion 50 of the axle housing 40.
The differential carrier 42 supports the differential assembly
22. For example, the differential carrier 42 may include one
or more bearing supports 60 (which are best shown in FIG.
3 without the differential assembly 22) that may support a
bearing like a roller bearing assembly that may rotatably
support the differential assembly 22. The differential carrier
42 may cooperate with the axle housing 40 to define the
sump portion 54. In at least one configuration, the differen-
tial carrier 42 may include a bearing support wall 62 and a
lubricant passage 64.

Referring to FIG. 2, the bearing support wall 62 supports
bearings that rotatably support other components of the axle
assembly 10. For example, the bearing support wall 62 may
support bearings that may rotatably support a drive pinion
26, bearings that may rotatably support a rotor of an electric
motor, or both. The bearing support wall 62 may extend in
an axial direction away from the axle housing 40 and may
extend around and encircle an axis 70. The bearing support
wall 62 may define a hole that may extend along or around
the axis 70 and receive the drive pinion 26 and the bearings
that rotatably support the drive pinion 26. The bearing
support wall 62 may be integrally formed with the differ-
ential carrier 42 or may be a separate component that is
secured to or fastened to the differential carrier 42. The
bearing support wall 62 may have a side 66 that faces toward
the differential assembly 22. The side 66 may be disposed
generally perpendicular to the axis 70. The location of the
section view in FIG. 2 is shown in FIG. 1 and is in a plane
72 in which the axis 70 is disposed. The plane 72 is
perpendicular to the axis 70 and extends vertically from the
axis 70.

Referring to FIGS. 2 and 3, the lubricant passage 64 may
extend through the bearing support wall 62. For instance, the
lubricant passage 64 may extend from the side 66 of the
bearing support wall 62 in a direction that extends away
from the differential assembly 22. In addition, the lubricant
passage 64 may be located above the axis 70 and the drive
pinion 26 and may extend in a downward direction or at an
angle from the side 66 toward the axis 70. As such, lubricant
56 that enters the lubricant passage 64 may flow downward
under the force of gravity. The lubricant passage 64 may
include one or more outlets. For instance, an outlet may be
located between a pair of bearing assemblies 80 that rotat-
ably support the drive pinion 26. The bearing assemblies 80
may encircle the drive pinion 26 and may be encircled by the
bearing support wall 62. It is also contemplated that another
outlet may be provided farther from the differential assem-
bly 22 to help route lubricant 56 more directly to the gear
reduction module 30.

The differential assembly 22 is mounted to the differential
carrier 42. The differential assembly 22 is received in the
center portion 50 of the housing assembly 20. The differ-
ential assembly 22 is rotatable about a differential axis 90.
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The differential axis 90 may be disposed substantially per-
pendicular to the axis 70. The term “substantially perpen-
dicular” is used herein to designate features or axes that are
the same as or very close to perpendicular and includes
features that are within £3° of being perpendicular each
other. The differential axis 90 may be the same as the wheel
axis or may differ from the wheel axis.

The differential assembly 22 transmits torque between the
torque source 28 and the axle shafts 24. For instance, the
differential assembly 22 may transmit torque to the axle
shafts 24, wheel hubs, and wheels of the vehicle. The
differential assembly 22 may be operatively connected to the
axle shafts 24 and may permit the axle shafts 24 to rotate at
different rotational speeds in a manner known by those
skilled in the art. The differential assembly 22 has a ring gear
100 that may have teeth that are arranged around the
differential axis 90 and that engage the drive pinion 26.
Accordingly, the differential assembly 22 may receive
torque from the drive pinion 26 via the ring gear 100 and
transmit torque to the axle shafts 24.

Referring primarily to FIG. 1, the axle shafts 24 transmit
torque from the differential assembly 22 to corresponding
wheel hubs and wheels. Two axle shafts 24 may be provided
such that each axle shaft 24 extends through a different arm
portion 52 of axle housing 40. The axle shafts 24 may extend
along and may be rotatable about an axis, such as the wheel
axis or the differential axis 90, which may or may not be
coaxially disposed. As an example, an axle shaft 24 may
have a first end and a second end. The first end may be
operatively connected to the differential assembly 22. The
second end may be disposed opposite the first end and may
be operatively connected to a corresponding wheel hub.
Optionally, gear reduction may be provided between an axle
shaft 24 and a wheel.

Referring to FIG. 2, the drive pinion 26 is operatively
connectable to the torque source 28. In addition, the drive
pinion 26 may engage or mesh with the ring gear 100. For
instance, the drive pinion 26 may have a gear portion that
has teeth that may mesh with teeth of the ring gear 100. The
drive pinion 26 may also have a shaft portion that extends
from the gear portion. In an axle assembly that includes a
gear reduction module 30, the drive pinion 26 may opera-
tively connect the gear reduction module 30 to the differ-
ential assembly 22. In at least one configuration, the drive
pinion 26 may be rotatable about the axis 70 and may be
rotatably supported inside another component, such as the
bearing support wall 62.

Referring primarily to FIG. 2, at least one torque source
28 may be provided with the axle assembly 10 or may be
connected to the axle assembly 10. The torque source 28
may provide torque to the differential assembly 22 via the
drive pinion 26 and a gear reduction module 30 as will be
discussed in more detail below. A torque source 28 may be
of any suitable type, such as an electric motor, an internal
combustion engine, or combinations thereof. In the configu-
ration shown, the torque source 28 is illustrated as being an
electric motor or electric motor module that is mounted to
the differential carrier 42. The electric motor module is
illustrated as being disposed between the differential assem-
bly 22 and the gear reduction module 30; however, other
configurations are contemplated, such as providing the elec-
tric motor module and the gear reduction module 30 on
opposite sides of the differential assembly 22. In at least one
configuration, the electric motor module may include a
motor housing 110, a coolant jacket 112, a stator 114, a rotor
116, at least one rotor bearing assembly 118, and a cover
120.
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The motor housing 110 may extend between the differ-
ential carrier 42 and the cover 120. The motor housing 110
may be mounted to the differential carrier 42 and the cover
120. The motor housing 110 may extend around the axis 70
and may define a motor housing cavity 130.

The coolant jacket 112 may help cool or remove heat from
the stator 114. The coolant jacket 112 may be received in the
motor housing cavity 130 of the motor housing 110 and may
encircle the stator 114.

The stator 114 may be encircled by the motor housing 110
and may be received in the motor housing cavity 130. The
stator 114 may be fixedly positioned with respect to the
coolant jacket 112. For example, the stator 114 may extend
around the axis 70 and may include stator windings that may
be received inside and may be fixedly positioned with
respect to the coolant jacket 112.

The rotor 116 may extend around and may be rotatable
about the axis 70. The rotor 116 may be received inside the
stator 114, the coolant jacket 112, and the motor housing
cavity 130 of the motor housing 110. The rotor 116 may be
rotatable about the axis 70 with respect to the differential
carrier 42 and the stator 114. In addition, the rotor 116 may
be spaced apart from the stator 114 but may be disposed in
close proximity to the stator 114. The rotor 116 may extend
around and may be supported by the bearing support wall
62.

One or more rotor bearing assemblies 118 may rotatably
support the rotor 116. For example, a rotor bearing assembly
118 may encircle the bearing support wall 62 of the differ-
ential carrier 42 and may be received inside of the rotor 116.

The rotor 116 may be operatively connected to the drive
pinion 26. For instance, a coupling such as a rotor output
flange 140 may operatively connect the rotor 116 to the gear
reduction module 30, which in turn may be operatively
connectable with the drive pinion 26.

The cover 120 may be mounted to the motor housing 110
and may be disposed opposite the axle housing 40 and the
differential carrier 42. For example, the cover 120 may be
mounted to an end of the motor housing 110 that may be
disposed opposite the differential carrier 42.

The gear reduction module 30, if provided, may transmit
torque between the torque source 28 and the differential
assembly 22. As such, the gear reduction module 30 may
operatively connect the torque source 28 and the differential
assembly 22. The gear reduction module 30 may include one
or more gear sets. A gear set may have any suitable con-
figuration. For instance, a gear set may be provided with a
countershaft arrangement, an epicyclic gear set arrange-
ment, or the like. In FIG. 2, an example of an epicyclic gear
set arrangement is shown in which one or more planet gears
150 may mesh with and revolve or rotate about a central sun
gear 152 and may also mesh with a planetary ring gear 154,
which may be stationary. Each planet gear 150 may be
rotatable about a corresponding axis that may be positioned
at a constant or substantially constant radial distance from
the axis about which the central sun gear 152 rotates. The
planet gears 150 may be rotatably supported on a planet gear
carrier 156 that may be connectable to the drive pinion 26,
such as with a clutch 158. Torque may be transmitted
between the torque source 28 and the drive pinion 26 via the
one or more gear sets of the gear reduction module 30.
Torque transmission may be bidirectional when the torque
source 28 includes an electric motor. For instance, torque
may be transmitted from the electric motor module to the
drive pinion 26 for vehicle propulsion and may be trans-
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mitted from the drive pinion 26 to the electric motor module
under various operating conditions, such as during regen-
erative braking.

Referring to FIGS. 2 and 3, the lubricant deflector 32 is
mounted to the differential carrier 42. For instance, the
lubricant deflector 32 may be mounted to the side 66 of the
differential carrier 42 that faces toward the differential
assembly 22.

The lubricant deflector 32 directs lubricant 56 that is
splashed or sprayed by the ring gear 100 of the differential
assembly 22 into the lubricant passage 64 of the differential
carrier 42. The lubricant deflector 32 may help capture
splashed or sprayed lubricant when the differential assembly
22 rotates about the differential axis 90 in either a clockwise
or counterclockwise direction from the perspective shown in
FIG. 2. However, the lubricant deflector 32 may be particu-
larly helpful in helping capture and redirect splashed or
sprayed lubricant 56 when the differential assembly 22 is
rotating in a first rotational direction or a counterclockwise
direction from the perspective shown in FIG. 2. When the
differential assembly 22 is rotating in a counterclockwise
direction from the perspective shown, the teeth of the ring
gear 100 rotate out of the sump portion 54, then into
engagement with the drive pinion 26, then disengage the
drive pinion 26, and then rotate toward the lubricant deflec-
tor 32. As a result, less lubricant 56 may be splashed or
sprayed toward the lubricant passage 64 when the differen-
tial assembly 22 rotates in the counterclockwise direction as
compared to a clockwise direction due to various factors,
such as differences in the trajectories in which lubricant 56
is splashed or sprayed, interference caused by the drive
pinion 26, or the like. The lubricant deflector 32 helps
capture and direct more lubricant 56 into the lubricant
passage 64 as compared to a configuration in which the
lubricant deflector 32 is not provided. As a result, more
lubricant 56 is provided to the drive pinion 26, gear reduc-
tion module 30 and other rotating components when the
lubricant deflector 32 is provided.

Referring to FIG. 3, a side view of the differential carrier
42 is shown with the differential assembly 22 omitted to
better show the lubricant deflector 32. As shown in FIG. 3,
the lubricant deflector 32 is positioned above the drive
pinion 26 and the axis 70 and is generally positioned in front
of the lubricant passage 64. The lubricant deflector 32 is
laterally offset with respect to the axis 70 such that the
lubricant deflector 32 is generally aligned with the ring gear
100, which is located to the left of the axis 70 and approxi-
mately centered between the bearing supports 60 that rotat-
ably support the differential assembly 22.

Referring primarily to FIGS. 4 and 5, an example of the
lubricant deflector 32 is shown. In at least one configuration,
the lubricant deflector 32 may include a first panel 160, a
second panel 162, and an upper panel 164. An aperture 166
may be located between the second panel 162 and the upper
panel 164 through which lubricant 56 may pass. The lubri-
cant deflector 32 may also include a first connecting arm
170, a second connecting arm 172, a first side panel 174, and
a second side panel 176.

Referring to FIGS. 3-5 the first panel 160 is mountable to
the differential carrier 42. For instance, the first panel 160
may have one or more fastener holes through which a
fastener, such as a bolt, may extend to secure the lubricant
deflector 32 to the differential carrier 42. The first panel 160
may have an arcuate edge 180. The arcuate edge 180 may be
radially disposed with respect to the axis 70.

The second panel 162 may extend at an oblique angle with
respect to the first panel 160. In addition, the second panel
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162 may extend in a direction that extends upward and away
from the drive pinion 26. The second panel 162 may define
an opening 190 into which the ring gear 100 may extend.
This is best understood with reference to FIG. 2 in which the
ring gear 100 is positioned behind a second arm 202 and
hence in the opening 190 from the perspective shown. The
ring gear 100 may pass through the opening 190 when the
differential assembly 22 rotates about the differential axis
90. In at least one configuration, the second panel 162 may
include a first arm 200 and the second arm 202.

Referring primarily to FIGS. 4 and 5, the first arm 200
may be disposed proximate the first side panel 174. The first
arm 200 may extend in an upward direction from the first
panel 160.

The second arm 202 may be disposed proximate the
second side panel 176. The second arm 202 may extend in
an upward direction from the first panel 160. The second arm
202 may be remotely positioned from the first arm 200 and
may be spaced apart from the first arm 200. The second arm
202 may be disposed opposite the first arm 200 and may
partially define the opening 190.

The upper panel 164 may be disposed above the second
panel 162. In at least one configuration, the upper panel 164
may be spaced apart from the second panel 162. In at least
one configuration, the upper panel 164 may be disposed
substantially parallel to the axis 70. The upper panel 164
includes an upper side 210, a flange 212, and an upper
opening 214.

The upper side 210 may face away from the drive pinion
26 and the second panel 162. As such, the upper side 210
may face away from the sump portion 54.

The flange 212 may be disposed at an end of the upper
panel 164 that is disposed adjacent to the differential carrier
42. For instance, the flange 212 may extend from an end of
the upper panel 164 that is disposed opposite the first
connecting arm 170 and the second connecting arm 172. The
flange 212 may extend away from the first panel 160 or in
an upward direction from the perspective shown in FIG. 2.

The upper opening 214 is disposed above the opening 190
in the second panel 162. The ring gear 100 may extend
through the upper opening 214 and pass through the upper
opening 214 when the differential assembly 22 rotates about
the differential axis 90.

The first connecting arm 170 may extend from an end of
the first arm 200 to the upper panel 164. The first connecting
arm 170 may extend in a generally vertical direction. In at
least one configuration, the first connecting arm 170 may be
disposed substantially perpendicular to the upper panel 164
and may be disposed at an oblique angle with respect to the
first arm 200 of second panel 162. The first connecting arm
170 may be disposed substantially parallel to the first panel
160.

The second connecting arm 172 may extend from an end
of the second arm 202 to the upper panel 164. The second
connecting arm 172 may extend in a generally vertical
direction. In at least one configuration, the second connect-
ing arm 172 may be disposed substantially perpendicular to
the upper panel 164 and may be disposed at an oblique angle
with respect to the second arm 202 of the second panel 162.
The second connecting arm 172 may be disposed substan-
tially parallel to the first panel 160. The second connecting
arm 172 may be aligned with and may be coplanar with the
first connecting arm 170 in one or more configurations. The
second connecting arm 172 may have a different configu-
ration than the first connecting arm 170. For instance, the
second connecting arm 172 may have a greater width than
the first connecting arm 170 as is best shown in FIG. 4. The
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ring gear 100 may be positioned in the upper opening 214
between the first connecting arm 170 and the second con-
necting arm 172.

The first side panel 174 may extend from the first panel
160 in a direction that extends toward the differential assem-
bly 22. As such, the first side panel 174 may extend away
from the side 66 of the differential carrier 42 and away from
the lubricant passage 64. The first side panel 174 may help
capture lubricant 56 that is splashed or sprayed by the ring
gear 100 and direct lubricant toward the aperture 166 located
between the second panel 162 and the upper panel 164. The
first side panel 174 may extend in a substantially vertical
direction from a first lateral end of the first panel 160. The
first side panel 174 may extend from the bottom of the first
panel 160 in an upward direction past the second panel 162
and to the upper panel 164. In at least one configuration, the
first side panel 174 may contact the upper panel 164. The
first side panel 174 may include a first tab 220 that may
extend over and may contact or engage an upper side 210 of
the upper panel 164. The first side panel 174 may have a first
distal end 222 that is disposed opposite the first panel 160.
The first connecting arm 170 may be positioned farther from
the first panel 160 than the first distal end 222 is positioned
from the first panel 160.

The second side panel 176 may be disposed opposite the
first side panel 174. The second side panel 176 may extend
from the first panel 160 in a direction that extends toward the
differential assembly 22. As such, the second side panel 176
may extend away from the side 66 of the differential carrier
42 and away from the lubricant passage 64. The second side
panel 176 may help capture lubricant 56 that is splashed or
sprayed by the ring gear 100 and direct lubricant toward the
aperture 166. The second side panel 176 may extend in a
substantially vertical direction from a second lateral end of
the first panel 160 that may be disposed opposite the first
lateral end and the first side panel 174. The second side panel
176 may extend from the bottom of the first panel 160 in an
upward direction past the second panel 162 and to the upper
panel 164. In at least one configuration, the first side panel
174 may contact the upper panel 164. For instance, the
second side panel 176 may extend from the arcuate edge 180
of'the first panel 160. The second side panel 176 may include
a second tab 230 that may extend over and may contact or
engage an upper side 210 of the upper panel 164. The second
side panel 176 may have a second distal end 232 that is
disposed opposite the first panel 160. The second connecting
arm 172 may be positioned further from the first panel 160
than the second distal end 232 is positioned from the first
panel 160.

The aperture 166 may be positioned between the second
panel 162 and the upper panel 164. In addition the aperture
166 may be laterally positioned between the first side panel
174 and the second side panel 176. Lubricant 56 may pass
through the aperture 166 to reach and enter the lubricant
passage 64.

Referring to FIG. 2, the straight arrowed lines represent
how lubricant 56 may be deflected by the lubricant deflector
32 through the aperture 166 and into the lubricant passage
64. For instance, lubricant 56 is flung or splashed by drive
pinion 26, the ring gear 100, or both may be directed upward
toward the lubricant deflector 32 when the lubricant deflec-
tor 32 is rotating in a counterclockwise direction from the
perspective shown. The lubricant 56 may pass directly
through the aperture 166 or may be redirected toward the
aperture 166 by the lubricant deflector 32. For instance,
Iubricant 56 may bounce off or may be redirected by the
upper panel 164, the first side panel 174, the second side
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panel 176, the second panel 162, or combinations thereof to
direct lubricant 56 through the aperture 166 and into the
lubricant passage 64 to help lubricate rotating components
as previously discussed. Lubricant 56 may flow back to the
sump portion 54 under the force of gravity to facilitate
recirculation of the lubricant 56.

An axle assembly as described above may help direct
sprayed or splashed lubricant into a lubricant passage of the
differential carrier. Thus, the lubricant deflector may help
better capture lubricant when the ring gear is rotating in a
first rotational direction as previously discussed. As a result,
the present invention solves problems associated with pro-
viding an adequate lubricant to rotating components, such as
the gear reduction module and bearing assemblies that
support rotating component such as the drive pinion, when
a differential carrier is configured as described above. In
addition, the present invention helps improve lubricant
circulation, which may facilitate heat transfer and help avoid
overheating of rotating components.

While exemplary embodiments are described above, it is
not intended that these embodiments describe all possible
forms of the invention. Rather, the words used in the
specification are words of description rather than limitation,
and it is understood that various changes may be made
without departing from the spirit and scope of the invention.
Additionally, the features of various implementing embodi-
ments may be combined to form further embodiments of the
invention.

What is claimed is:

1. An axle assembly comprising:

a housing assembly that includes an axle housing and a
differential carrier that is mounted to the axle housing
and that defines a lubricant passage, wherein the axle
housing and the differential carrier cooperate to define
a sump portion that receives lubricant;

a differential assembly that is mounted to the differential
carrier and that is rotatable about a differential axis, the
differential assembly having a ring gear;

a drive pinion that meshes with the ring gear; and

a lubricant deflector that is mounted to the differential
carrier, wherein the lubricant deflector directs lubricant
that is splashed or sprayed by the ring gear into the
lubricant passage, and the lubricant deflector has a first
panel that is mounted to the differential carrier and a
second panel that extends at an oblique angle with
respect to the first panel in a direction that extends away
from the drive pinion.

2. The axle assembly of claim 1 wherein the lubricant
deflector directs lubricant that is splashed or sprayed by the
ring gear into the lubricant passage when the differential
assembly rotates about the differential axis in a first rota-
tional direction in which teeth of the ring gear rotate from
the sump portion, then into engagement with the drive
pinion, then disengage the drive pinion, and then rotate
toward the lubricant deflector.

3. The axle assembly of claim 1 wherein the drive pinion
is rotatable about an axis and the lubricant deflector is
positioned above the axis.

4. The axle assembly of claim 1 wherein the drive pinion
is rotatable about an axis and the first panel has an arcuate
edge that is radially disposed with respect to the axis.

5. The axle assembly of claim 1 wherein the drive pinion
is rotatable about an axis and the first panel has an arcuate
edge.

6. An axle assembly comprising:

a housing assembly that includes an axle housing and a

differential carrier that is mounted to the axle housing



US 12,038,083 B2

11

and that defines a lubricant passage, wherein the axle
housing and the differential carrier cooperate to define
a sump portion that receives lubricant;

a differential assembly that is mounted to the differential
carrier and that is rotatable about a differential axis, the
differential assembly having a ring gear;

a drive pinion that meshes with the ring gear; and

a lubricant deflector that is mounted to the differential
carrier, wherein the lubricant deflector directs lubricant
that is splashed or sprayed by the ring gear into the
lubricant passage, the lubricant deflector has a first
panel that is mounted to the differential carrier and a
second panel that extends at an oblique angle with
respect to the first panel in a direction that extends away
from the drive pinion, and the second panel defines an
opening through which the ring gear passes when the
differential assembly rotates.

7. The axle assembly of claim 6 wherein the second panel
has a first arm and a second arm that is remotely positioned
from the first arm, wherein the first arm and the second arm
are disposed opposite each other and partially define the
opening.

8. The axle assembly of claim 7 wherein the lubricant
deflector has an upper panel that is disposed above the
second panel.

9. The axle assembly of claim 8 wherein the upper panel
is spaced apart from the second panel.

10. The axle assembly of claim 9 wherein the lubricant
deflector has a first connecting arm that extends from an end
of the first arm to the upper panel.

11. The axle assembly of claim 10 wherein the lubricant
deflector has a second connecting arm that extends from an
end of the second arm to the upper panel.

12. The axle assembly of claim 11 wherein the ring gear
is positioned between the first connecting arm and the
second connecting arm.
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13. The axle assembly of claim 11 wherein the first panel
is disposed substantially parallel to the first connecting arm
and the second connecting arm.

14. The axle assembly of claim 11 wherein the upper
panel has a flange that extends away from the first panel
from an end of the upper panel that is disposed opposite the
first connecting arm and the second connecting arm.

15. The axle assembly of claim 10 wherein the lubricant
deflector has a first side panel that extends from the first
panel in a direction that extends away from the lubricant
passage of the differential carrier, wherein the first side panel
contacts the upper panel.

16. The axle assembly of claim 15 wherein the first side
panel has a first distal end that is disposed opposite the first
panel, and the first connecting arm is positioned farther from
the first panel than the first distal end is positioned from the
first panel.

17. The axle assembly of claim 15 wherein the first side
panel has a first tab that engages an upper side of the upper
panel that faces away from the drive pinion.

18. The axle assembly of claim 6 wherein the lubricant
deflector has an upper panel that is disposed above the
second panel, a first side panel, and a second side panel that
is disposed opposite the first side panel and that extends
from the first panel in a direction that extends away from the
lubricant passage of the differential carrier, wherein the
second side panel contacts the upper panel.

19. The axle assembly of claim 18 wherein the second
side panel has a second tab that engages an upper side of the
upper panel that faces away from the drive pinion.

20. The axle assembly of claim 18 wherein the first panel
has an arcuate edge and the second side panel extends from
the arcuate edge.



