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Recommended Practice

RP 631C  VMRS 018

RECOMMENDATIONS FOR WHEEL END LUBRICATION
PREFACE
The following Recommended Practice is subject to 
the Disclaimer at the front of TMC’s Recommended 
Maintenance Practices Manual.  Users are urged to 
read the Disclaimer before considering adoption of 
any portion of this Recommended Practice.

PURPOSE AND SCOPE
The purpose of this Recommended Practice (RP) 
is to offer equipment users recommendations and 
operational considerations for selecting, inspecting 
and using lubricants in wheel end applications. This 
Recommended Practice (RP) applies to Class 3-8 
trucks, buses, tractors, and trailers designed for 
on-highway applications. This RP applies to only 
“traditionally” equipped axles and hubs, and excludes 
unitized hubs. 

For pre-adjusted and unitized wheel hubs refer to 
RP 640C, Alternate Wheel Bearing Adjustment Sys-
tems. For additional information on lubricants, wheel 
bearing adjustment, installation and maintenance, 
refer to TMC:

•	 RP	618B,	Wheel Bearing Adjustment Proce-
dures

•	 RP	622A,	Wheel Seal and Bearing Removal, 
Installation, and Maintenance

•	 RP	624B, Lubricant Fundamentals
•	 RP	640C,	Alternate Wheel Bearing Adjustment 

Systems
•	 RP	 644A,	 Wheel End Conditions Analysis 

Guide
•	 RP	651A,	Steer Axle Maintenance Guidelines

Fleet managers should also reference original equip-
ment manufacturer (OEM) maintenance and service 
manuals as appropriate.

INTRODUCTION
Two categories of wheel ends are addressed: driven 
and non-driven. Non-driven wheel ends include steer, 
dolly, trailer, pusher and tag axles. (See Figures 1 
and 2). The lubricant used in the wheel ends can 
be either petroleum-based or synthetic-based 
oils or greases.
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LUBRICANT CONSIDERATIONS
Non-driven wheel ends can be lubricated effectively 
with	either	oil	or	grease,	depending	on	the	fleet	pref-
erence. Both lubricating substances use oil as the 
lubricating	medium.	 (Refer	 to	RP	624A,	Lubricant 
Fundamentals for details.)

Drive axle wheel ends, however, can be lubricated 
effectively only with oil. 

Fig. 1: Non-Drive Wheel End

Fig. 2: Drive Axle Wheel End
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Section A: General Guidelines features procedures 
that apply to all types of wheel ends. 

Sections B through D offer recommendations spe-
cific	to	a	given	application	as	follows:

•	 Section	B:	Non-Driven	Wheel	End,	Oil	Lubri-
cated

•	 Section	C:	Non-Driven	Wheel	End,	Grease	
Lubricated

•	 Section	D:	Drive	Axle	Wheel	End

Section A: General Guidelines

Inspection and Preparation
Clean and inspect the wheel end components includ-
ing all bearings, hubcaps, hub and bearing cups, axle 
spindle, axle shaft (drive axle only), and fasteners, 
removing all contaminants and lubricant residue. 
Replace seal, hubcap gasket, and all questionable 
parts.	For	detailed	procedures,	refer	to	TMC	RP	622A.	
For failure analysis, see TMC RP 644A.

Component Lubrication
Pre-lubricate the inner and outer wheel bearing cones 
with clean lubricant of the same type used in the hub 
assembly. This will help inhibit fretting corrosion and 
make assembly easier. Install the wheel seals as 
documented	in	TMC	RP	622A.

CAUTION! : Failure to lubricate bearings correctly, 
and maintain the proper lubrication level, may result 
in premature bearing damage. For additional infor-
mation	refer	to	TMC	RP	618B	and	RP	622A.

CAUTION! : In oil bath systems, do not pack 
bearings with grease before installation. Grease will 
temporarily restrict or prevent the proper circulation of 
lubricating oil and may contribute to wheel seal failure.

Use lifting equipment to align the hub assembly with 
the spindle taking care not to damage the seal and 
spindle threads.

Install the outer bearing, and adjusting nut systems. 
Adjust	wheel	bearings	using	TMC	RP	618B.	Verify	
end	play	(0.001”	to	0.005”)	with	a	dial	indicator.

NOTE: On pre-adjusted wheel end systems refer to 
the OEM or supplier maintenance manual or instal-
lation instructions. It is not necessary to measure 
end play on pre-adjusted wheel ends.

Section B: Non-Driven Wheel End, 
Oil Lubricated

Hub Fill Procedures: Oil
While	the	hub	is	supported/suspended,	fill	the	hub	
cavity with clean lubricant and push the hub into 
position,	or	push	the	hub	into	position	and	then	fill	
the hub cavity. In either case add lubricant to the 
hub cavity.

Hubcap Considerations: Oil
Select the proper vented, bolt-on or threaded hub-
cap for the application and follow hubcap suppliers’ 
instructions for proper attachment to the wheel hub. 
Fill	wheel	end	assembly	through	the	fill	port	with	the	
same oil. Allow time for the oil to seep through the 
outer	bearing	and	re-fill	the	hub	cavity.	Continue	to	
add oil until the oil reaches the oil full line as indicated 
on the hubcap. (See Figure 3.)

NOTE: For	hubcaps	with	side	fill	plugs,	do	not	allow	
the lubricant to go past the centerline or vent hole.

Install	center	fill	or	side	fill	plug.	Torque	side	fill	plug	to	
recommended tightness. Wipe away any over spills 
that would give the appearance of a leaking hubcap.

Section C: Non-Driven Wheel End, 
Grease Lubricated

NOTE:	Semi-fluid	greases	are	NLGI	000	and	00.	
NLGI	0	is	a	soft	grease	as	described	in	RP	624B,	
Lubricant Fundamentals. All three grades listed 
above	are	treated	as	semi-fluid	greases	in	this	RP.	
Hard	greases	are	defined	as	NLGI	1,	2,	and	3	con-
sistencies in this RP.

Fig. 3: Lubrication Fill—Oil (Static)



RP 631C — 3
© 2019—TMC/ATA

NOTE:	If	retrofitting	an	oil	or	grease	system	with	a	
semi-fluid	grease,	be	sure	to	note	the	need	for	special	
cleaning	instructions,	fill	procedures	and	equipment	
(i.e., vented or non-vented hubcap).

Pack the inner and outer wheel bearing cones full 
with grease. Work the grease into the bearing in the 
direction of the arrow shown in Figure 4 by machine 
or hand such that the grease goes under the bearing 
cage toward the cone rib and roller ends

For	corrosion	prevention,	place	a	light	film	of	grease	
on all metal components, including the hubcap. Wipe 
off the excess grease. Install the bearings and wheel 
seals	as	described	in	TMC	RP	622A.

CAUTION! : If grease packing is done by hand, 
appropriate protection, such as gloves/clothing, should 
be worn to minimize skin contact with the grease.

NOTE: If a metal hub cap is used, it is necessary 
to	coat	 the	 interior	surfaces	with	a	film	of	grease.	
Use special care not to cover the vent (if vented) 
with grease.

Before installing the hubcap, apply a coating of 
grease around the wheel bearing fasteners (adjust-
ing nut(s)).

Hub Fill Procedures: Semi-fluid Grease
If tires are not mounted, install the hub on the spin-
dle. Take care to not damage the seal. Push the 
hub assembly into position. With the hub supported, 
before	installing	the	outer	bearing	cone,	begin	filling	
from the bottom of the hub cavity. Top-off by placing 
the pump nozzle above the spindle, and continue 
pumping grease into the hub cavity. (See Figure 
5.)	The	grease	fill	amount	should	be	to	a	3	o’clock	
and	9	o’clock	level.	This	represents	50	percent	hub	
cavity	fill.	(See	Figures 5A and 5B.)

NOTE: A template may be used to hold the lubricant 
in	place	while	filling	the	hub	cavity.	(See	Figures 5 
and 5C.)

CAUTION! : Make sure that there are no air-pock-
ets trapped under the grease. If pumping equipment 
is used, ensure the pump does not aerate the grease. 
Aeration	of	the	grease	may	result	in	under-filling.

Fig. 4: Packing of Bearing Cone Fig. 5: Semi-Fluid Grease Top-off Procedure
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Hub Fill Procedures: Hard Grease
Before installing the hub, pack grease into the hub 
cavity. Fill the circumference of the hub cavity using 
the bearing races as the proper level guide. (See 
Figure 6.) Push the hub assembly into position. 
Install the outer bearing, washers and adjusting nuts.

Hubcap Considerations: 
Semi-Fluid Grease & Hard Grease
Use an appropriate tamper-proof, vented hubcap. 
These hubcaps prevent gear oils from being acci-
dentally	added	to	grease-filled	wheel	ends.

•	 Semi-fluid Grease—Because of the hubcap’s 
special venting capability and the properties 
of	the	semi-fluid	grease,	do	not	fill	the	hubcap	
with grease.

•	 Hard Grease—Follow the recommendation of 
the seal supplier to determine if the hubcap 
should be vented or non-vented.

Section D: Drive Axle Wheel End

NOTE: All driven axles are oil lubricated.

Hub Fill Procedures: Oil
Push the hub assembly into position. While the hub is 
supported,	fill	the	hub	cavity	with	clean	oil	and	push	
into	position	or	push	into	position	and	then	fill	the	hub	
cavity. Install the outer bearing, making sure that cups 
and cones are properly matched. Install the washers 
and	adjusting	nut(s).	Install	the	flanged	drive	axle	shaft	
with	a	new	axle	flange	gasket.	Torque	flange	nuts	to	
axle	manufacturer’s	specification.	Clean-up	any	over	
spills that would give the appearance of a leaking 
system. Oil is supplied directly to the wheel ends at 
assembly and through the axle tube during operation.

If	wheel	hubs	are	equipped	with	an	oil	fill/	drain	plug,	
add one quart of lubricant to each wheel end through 
the	fill	plug.	If	a	fill	plug	is	not	available,	follow	the	
following procedure:

Fig. 5C: Using Template to Hold Lubricant

Fig. 6: Lubrication Fill Greases (Nos. 1,2 & 3)
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To	achieve	final	fill	level,	each	end	of	the	drive	axle	
must be raised a minimum of eight inches for at least 
two minutes to move the lubricant into the opposite 
wheel end. Recheck the main sump for the proper oil 
level and top off the lubricant level, if required. The 
proper	oil	fill	level	is	always	level	with	the	bottom	of	
the	fill	plug	hole	in	the	axle	reservoir.

There is no hubcap on drive axles. The end of the axle 
is	sealed	by	the	axle	flange	and	axle	flange	gasket.

NOTE: Always check the axle breather to be sure 
it is operating properly and completely free of dirt 
and debris.

MAINTENANCE AND INSPECTION 
REQUIREMENTS
The following inspection criteria are intended for units 
whose vocation is strictly on-highway use only. The 
inspection criteria are not intended for unitized or 
pre-set wheel ends, refer to systems manufacturer 
for inspection and service recommendations. These 
recommendations depend on the proper assembly 
of	the	system,	including	the	proper	lubricant	fill	level.

Wheel End Inspection Criteria

Level 1—Simple Inspection 
(Pre-Trip/In-Service/Post-Trip)
Walk around vehicle and check wheel-ends for 
obvious signs of lubricant leakage, such as hubcap 
gaskets and wheel seal areas, and oil soaked brake 
linings. Check for broken or missing components. 
Any seepage is reason for further inspection and 
appropriate action. Go to Level 4 inspection if leaks 
or oil soaked brake linings are noted.

NOTE FOR DRIVERS: After making an en route 
stop, walk around the unit and feel the hubs. If there 
are	 any	 significant	 differences	 in	 temperatures	 or	
excessive temperature, contact your maintenance 
department. When feeling hubs for temperature, 
seasonal	influences	should	be	taken	into	consider-
ation. If wheel ends are equipped with a sight glass 
on the hubcaps, check to ensure the oil is at the 
proper	fill	level.

NOTE: Oil residue may be present at the vent area. 
This is an indicator that the system is venting properly. 
This should not be construed as system leakage.

CAUTION! : A clogged vent can damage the 
wheel seal allowing internal pressure build up in 
the wheel end.

Level 2—100,000 miles or Annual Inspection:
Check wheel-ends for obvious signs of lubricant 
leakage, such as:

•	 hubcap	gasket	or	axle	flange	gasket	areas
•	 wheel	seal	areas
•	 grease	or	oil	soaked	brake	linings

Check lubricant level and condition. If lubricant is 
contaminated replace old lubricant with the same 
type lubricant. If lubricant condition is good and level 
is	low,	fill	to	the	proper	level.

NOTE: Leaking grease may not spread over the 
hub	and	brake	components	as	with	hubs	filled	with	
oil. When inspecting for grease leaks the inspection 
must be done very carefully with the aid of a bright 
beam	of	light	from	a	flashlight	or	droplight.

NOTE: Some grease seals will purge very small 
amounts of grease in normal operation. If there is 
seepage	around	the	hubcap	flange	area,	take	ap-
propriate action to eliminate seepage as directed by 
your maintenance instructions. If leakage in the seal 
area is found, remove the wheel end and replace the 
hubcap gasket, seal and lubricant. Inspect the spin-
dle and bearings for damage and replace if needed. 
Go to Level 4 inspection if leaks or oil soaked brake 
linings are noted.

Non-driven axles: Raise the vehicle and check for 
smooth rolling of wheels. Check for signs of exces-
sive end play in the wheel-end. This does not include 
removal of the hub cap. Go to Level 4 inspection if 
leaks or oil soaked brake linings are noted.

Driven axles:	Check	for	leaks	at	hub	fill	hole	if	so	
equipped. Check the breather for cleanliness, secu-
rity, and signs of excessive oil leakage.

Level 3—Lube Level Inspection 
(Per OEM Recommendation)

A Level 3 inspection only applies to a wheel end that 
is	lubricated	with	a	semi-fluid	grease.	If	using	a	hard	
grease, there is no need for a Level 3 Inspection. 
The only method to accurately check the lubricant 
level is by pulling the outer bearing.

CAUTION! : Failure to remove the outer bearing 
may provide a false lubricant level reading.

To verify proper lubricant level the following proce-
dures need to be performed:
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1.		Before	performing	any	maintenance	on	 the	
vehicle take appropriate action to ensure the 
vehicle is safely secured.

2.		Remove	hubcap,	hubcap	gasket	and	inspect	
hubcap for adequate venting capabilities.

3.		Verify	wheel-bearing	end	play	for	conformance	
to	RP	618B.

4.  Record end play measurements.

CAUTION! : Apply the parking brake, if axle is 
equipped. This will ensure that the wheel/hub assem-
bly is supported and held steady during removal of 
the spindle nut and outer bearing. This will eliminate 
the possibility of spindle, bearing or seal damage due 
to the cocking or slipping of the wheel-hub assembly.

CAUTION! : Care should be taken so the wheel-
end assembly is properly supported.

5.		Remove	adjusting	nuts.
6.  Remove outer bearing.
7.  While maintaining proper support to the wheel 

end or hub, visually check lubricant level. In a 
semi-fluid	grease	system,	if	the	lubricant	flows	
out of the hub cavity, the hub cavity should be 
refilled	 to	 the	3	o’clock	and	9	o’clock	 level.	
This	represents	50	percent	hub	cavity	fill.	(See	
Figures 5 and 5A.)	 In	 a	 semi-fluid	 grease	
system,	 if	 the	 grease	 doesn’t	 flow,	 inspect	
lubricant condition in the hub cavity. Go to 
Level 4 Inspection if abnormal conditions are 
noted. If no abnormal conditions are noted, 
add	grease	until	it	flows	out	of	the	hub	cavity.

NOTE: If changing grease types or brands, contact 
your lubricant supplier to ensure compatibility.

8. Clean bearing and inspect for wear and dam-
age. When reassembling industry standard 
wheel	ends,	assemble	per	RP	618B.	Measure	
the end play with a dial indicator. 

Level 4—Wheel-end Disassembly Inspection
(Complete System Tear-down)

1.	 	If	any	abnormal	conditions	are	found	during	
inspection	Levels	1,	2,	or	3,	remove	wheel-end	
for inspection.

2.	 Lubricant	change	intervals	as	recommended	
by the manufacturer dictates when Level 4 
service is performed.

3. Anytime the lubricant is changed in a wheel 
end system, the bearings should be removed, 
cleaned and inspected before returning the 
unit to service.

NOTE: Manufacturer	is	defined	as	the	final	assem-
bler of the product or the particular system supplier. 
When reassembling industry standard wheel-ends, 
assemble	 per	RP	 622A	 and	RP	 618B,	 seals	 and	
gaskets must be replaced. Always verify the end play 
with a dial indicator after the proper torque has been 
applied to the entire fastener system.

FAILED COMPONENT ANALYSIS
Save prematurely failed parts and lubricant samples 
for inspection and analysis. The lubricant sample 
collected should be at least four ounces.

NOTE: The sample should be taken in a clean, dry 
container and promptly covered.

A similarly sized new lubricant sample (not previously 
used) is also required for proper comparison. This will 
aid in supplier assisted detection and prevention of 
premature failures. The components’ history of usage 
should also be provided (e.g., vehicle’s vocation, mile-
age, maintenance records, and history of inspection 
and repair/replacement of components such as seals, 
seal wear rings, lubricant, bearings, etc.).

OPERATIONAL CONSIDERATIONS 
FOR LUBRICANTS
Service	interval	ranges	from	100,000	miles	to	five	
years in over-the-road service, depending on axle 
type, manufacturer recommendations, and lubricant 
performance capabilities. Mineral oil based lubricants 
have lower initial costs than synthetics lubricants, but 
need to be changed more frequently in some equip-
ment.	When	choosing	a	lubricant,	the	fleet	needs	to	
consider the following factors:

•		 manufacturer’s	recommendation	for	the	axle	
make and model in service. 

•		 fleet	savings	associated	with	extended	service	
intervals.

•		 total	cost	of	the	lubricant.

NOTE: If you are switching lubricants, consult your 
seal supplier for compatibility concerns. Not all lubri-
cants are compatible with all seal materials.

Regulations and Roadside Inspection Criteria
The Federal Motor Carrier Safety Administration 
(FMCSA) provides the regulations and interpreta-
tion for safe vehicle operation. For lubrication, this 
is documented in the Code of Federal Regulations 
(CFR), 49 CFR Part 396 — “Inspection, Repair, 
and	Maintenance,”	Section	 396.5	—	 “Lubrication”	
which states:
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§396.5 Lubrication.

 Every motor carrier shall ensure that each 
motor  vehicle subject to its control is – 

 (a) properly lubricated; and
 (b) free of oil and grease leaks.

To clarify the statement “free of oil and grease 
leaks”, FMCSA has incorporated by reference, the 
North American Standard Out-Of-Service Criteria 
Handbook And Pictorial published by the Commer-
cial	Vehicle	Safety	Alliance	(CVSA),	6303	Ivy	Lane,	
Suite	310	Greenbelt,	MD	20770,	http://www.CVSA.
org,	1-301-830-6143.	This	document	is	the	criteria	
used	by	roadside	inspectors,	and	further	clarifies	the	
FMCSA requirement by adding a practical inspection 
criteria	definition	for	out-of	-service”	(OOS)	conditions	
under	Section	13:	

13. Wheels, Rims and Hubs
 i. Hubs
 (3) When any wheel seal is leaking. This must 

include evidence of wet contamination of 
the brake friction material and accompanied 
by evidence that further leaking will occur. 
(396.5(b))

 NOTE: Refer to the applicable contaminated 
friction material criterion in “Brake Systems,” 
when condition is present.

 NOTE: Grease/oil on the brake lining edge, 
back of shoe, or drum edge and oil stain with 
no evidence of fresh oil leakage are not con-
ditions for out of service.

  (4) Lubricant is leaking from the hub and is 
present on the wheel surface (caused by a 
loose hub cap or hub cap bolts, or hub cap 
damage) accompanied by evidence that fur-
ther leakage will occur. 

 (5) No visible or measurable amount of lubri-
cant showing in hub. 

The North American Standard Out-of-Service Criteria 
Handbook and Pictorial recognizes that seals may 
experience some weepage and that this is not an 
“out of service” condition. This handbook provides 7 
guidance	photographs	in	Section	13.	"Wheels,	Rims,	
And	Hubs,"	 to	help	 inspectors	determine	vehicles	
with a leak severe enough to be an OOS condition. 
These 7 photographs clearly show wheel seals with 
significant	leaks	that	require	maintenance.

The handbook does not provide “boundary” samples 
that help the user determine conditions that do not 
require seal maintenance and will not result in an 
OOS condition.

SAE	International,	SAE	J1176,	 “External	Leakage	
Classifications	 for	Hydraulic	Systems,”	provides	a	
documented set of standard descriptions on the 
degree of external leakage in a hydraulic system 
for both dust-free and dusty conditions. For truck 
wheel seals, dusty conditions are probably the most 
applicable, as follows:

4. Dusty Classifications

4.1 Class 0D – No indications of moisture.
4.2 Class 1D – Dry collection which does not  

 propagate.
4.3 Class 2D – Most thin layer (under 3 mm)
  of dust.
4.3 Class 3D – Moist thick layer (over 3 mm) 
  of dust with wetness near the sealing
  member.
4.4 Class 4D – Recurring fluid forms on 
  vertical surfaces, dripping occurs at 
  bottom  surfaces or pools of oil collect
  on the top of horizontal surfaces.
4.5 Class 5D – Recurring fluid where the 
  frequen cy of droplets makes a 
  measurable stream.

While	these	classifications	are	not	referenced	in	ve-
hicle	inspection	criteria,	Classes	0D,	1D,	2D	and	3D	
would not result in an OOS condition. These would 
be considered weepage.

Class 4D could result in an OOS condition, but would 
depend	upon	how	much	fluid	had	spread	to	adjacent	
brake and tire surfaces. This condition should be 
given maintenance attention.

Class	5D	would	 likely	 result	 in	 an	OOS	condition	
and should be given maintenance attention before 
an OOS results from a road side inspection.
The following section discusses seal inspection as 
it relates to weepage vs. leakage and the possible 
sources of weepage.

Seal Inspection – Weepage vs. Leakage
TMC	RP651A,	Steer Axle Maintenance Guidelines, 
page	15	states:

 On the inboard side of the hub, the oil/grease 
seal should be visually checked for a leaking 

http://www.CVSA.org
http://www.CVSA.org
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condition. It is normal for a small amount of 
moisture, or wicking, to be present around 
the seal area, however, a continual dripping 
or flow is not normal.

The following conditions may contribute to “weepage”:
•	 Pre-lube Grease — Weepage can occur from 

several sources and is not necessarily a sign 
of a failing seal. New seals contain a pre-lube 
grease intended to add lubrication and cooling 
during the initial break-in period of the seal. A 
small quantity of pre-lube grease or the oil it 
contains can sometimes be ejected and will 
stain a small area around the hub barrel and 
subsequently collect dirt and brake lining dust. 
It will typically look like a “stain” but will not be 
wet. Typically the stain will not go beyond the 
wheel	stud	bolt	circle	flange.

•	 Hub Installation Lube — When a new seal is 
installed on a spindle, a small amount of axle 
lube will be applied to the ID of the seal and 
ID of the inboard and outboard bearing inner 
race. This is to be done before mating of the 
hub assembly to the spindle, to reduce the axial 
installation forces that the seal experiences. 
Some of this installation lube can be forced to 
the outer edge of the seal during assembly (see 
Figure 7) and can “stain” the hub, attracting 
dirt and brake lining dust. Typically the stain 
will not go beyond the wheel stud bolt circle 
flange.

•	 Axle Venting — Another source of weepage 
can be the result of an axle venting system 
having a temporary blockage due to dirt, mud, 
snow and ice. This can cause a small amount 
of oil to purge past the seal lip but will not 
result in an active leak. The oil weepage here 
is caused by an internal pressure build up due 
to blockage, heat and or elevation changes 
which may push a small quantity of oil pass-
ing by the main sealing lip, again resulting in 

staining around the seal and probably limited 
to	the	wheel	stud	bolt	circle	flange.	The	seal	
can continue to function when the blockage 
is removed.

•	 Tire Inflation Systems - These typically have 
a pressure line passing through the hub that 
will	have	100	psi	air	pressure	in	them.	Since	
the stator line needs to connect with a rotating 
wheel, there is a joint that needs to be sealed. 
Since this joint may leak under some circum-
stances	due	to	vibration	or	wear,	tire	inflation	
systems come with venting systems. If these 
venting systems become blocked due to dirt, 
mud, ice, snow the hub cavity can see an 
increased pressure which can push oil past 
the seal lip. When the blockage is removed 
the seal will continue to perform normally. 
Inspect	the	tire	inflation	system	to	verify	the	
venting system is not blocked and there is no 
air leaking out of the vents indicating a leaking 
pressure line that needs to be repaired to avoid 
leaking seals in service. 

Weeping Seals
Seals with minor weepage or staining are illustrated 
in Figures 8 and 9. These seals will typically not 
have	 any	 significant	 additional	 leakage.	 No	 fresh	
fluid	is	seen	around	the	inboard	seal	area.	Accord-
ing	to	CVSA	inspection	criteria	they	do	not	meet	the	
criteria for an OOS condition. These seals should be 
cleaned if accessible and monitored for any signs of 
active leaking in the future. They are performing as 
expected and should not be serviced 

NOTE: When power washing the hub seal area, do 
not direct the spray directly at the seal area since 
water and detergent can be pushed past the seal 
barriers and contaminate the lubricant which could 
lead to wheel bearing failure. 

Figure 7: Excess Lube on Seam From Install
Figure 8: Acceptable Weeping Seal  

(Installed) — Drum Brake
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Weeping seals on disc brake seals are not illustrated 
because the mounting hardware precludes seeing 
them when they are installed on the vehicle. Figure 
10 illustrates a weeping seal on a disc brake that 
shows oil contamination that should be monitored 
for growth.

Leaking Seals
Figures 11 and 12 show seals on drum and brakes 
that are actively leaking.  Leaking seals will typically 
make the hub appear wet, with active drips from the 
seal at rest, and the inside of the brake shoes may 
appear wet or have a thick mixture of oil and brake 
dust, oil stains appearing as spokes or streaks (see 
Figure 13), which may be seen on the inside of the 
tire,. If not replaced the oil saturation may reach the 
brake lining surface or disc rotor pads (see Figure 
14). These seals should be serviced and replaced to 
avoid contaminating brake friction materials, resulting 
in an OOS condition during a roadside inspection. 

Figure 9: Acceptable Weeping Seal — 
Drum Brake

Figure 10: Weeping Seal — Disc Brake 
Requires Monitoring

In addition, there may be:
•	 Manufacturing or Installation Issues— The 

seals may have developed a leak due to a seal 
manufacturing defect or installation damage. 
Replacing the seal corrects this problem for 
further use.

•	 Lube Contamination — Seals may also have 
failed due to metallic contamination in the lube 
from wear debris and or manufacturing con-
tamination. Machining chips can be trapped in 
axle crevices and come loose during service 
or oil circulation. Scale from welding can also 
form during welding operations on axle hous-
ings during manufacturing from the spindle to 
axle housing friction welding processes.

Figure 11: Leaking Seal (Installed)  
— Drum Brake

Figure 12: Leaking Seal - Drum Brake
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Figure 13: Oil Staining on Tires —  
Leaking Seal; Disc Brake

Figure 14: Leaking Seal — Disc Brake

Lube Inspection
The lube should be inspected for ferrous particles 
with	 a	magnet	 and	 visually	 inspected	with	 a	 filter	
for non-ferrous particles. Oil in the hub should be 
inspected as well as oil in the differential carrier cav-
ity. Contaminated oil will cause repeat seal failures 
in time if not replaced with new, clean oil. If the oil 
is contaminated, the axle housing and hubs should 
be	flushed	to	remove	any	remaining	metal	debris.

Lube Replacement
Always replace oil in the hub when it is removed from 
the spindle with fresh lubricant of the same type. 
The hub cavity should be cleaned to remove any 
remaining contamination. Oil in the differential cavity 
should also be replaced if contaminated since it can 
migrate down the axle tubes during cornering and 
other vehicle maneuvers. Cleaning the differential 
cavity is a challenge, but may need to be considered 
if repeat seal failures happen on either side of the 
vehicle axle. 


