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FOREWORD 
 
 

This manual has been prepared to provide the customer and the maintenance personnel with 
information and instructions on the maintenance and repair of the Spicer Off Highway Products. 
 
Extreme care has been exercised in the design and selection of materials and manufacturing of these 
units. The slight outlay in personal attention and cost required to provide regular and proper 
lubrication and inspection at stated intervals, and such adjustments as may be indicated will be 
reimbursed many times in low cost operation and trouble free service. 
 
In order to become familiar with the various parts of the product, it’s principle of operation, 
troubleshooting, and adjustments. It is urged that the mechanics study the instructions in this 
manual carefully and use it as a reference when performing maintenance and repair operations. 
 
Whenever repair or replacement of component parts is required, only Spicer Off Highway Products 
approved parts as listed in the applicable parts manual should be used. Use of “will fit” or non-
approved parts may endanger proper operation and performance of the equipment. Spicer Off 
Highway products does not warrant repair or replacement parts, nor failures resulting from the use 
of parts which are not supplied or approved by Spicer Off Highway Products. Important: Always 
furnish the distributor with the serial and model number when ordering parts. 
 

 
CAUTION 

 
 
To reduce the chance of personal injury and/or property damage, the following 
instructions must be observed. 
 
Proper service and repair are important to the safety of the service technician and the safe, reliable 
operation of the machine. If replacement parts are required the part must be replaced with one of 
the same part number or with an equivalent part. Do not use a replacement part of lesser quality. 
 
The service procedures recommended in this manual are effective methods of performing service and 
repair. Some of these procedures require the use of tools specifically designed for the purpose. 
 
Accordingly, anyone who intends to use a replacement parts service procedure or tool, which is not 
recommended by SOHPD, must first determine that neither his safety nor the safe operation of the 
machine will be jeopardized by the replacement part, service procedure or tool selected. 
 
It is important to note that this manual contains various ‘Cautions’ and ‘Notices’ that must be 
carefully observed in order to reduce the risk of personal injury during service or repair, or the 
possibility that improper service or repair may damage the unit or render it unsafe. It is also 
important that these ‘Cautions’ and ‘Notices’ are not exhaustive, because it is impossible to warn of 
all the possible hazardous consequences that might result from failure to following these instructions. 
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Remove drain/fill plug, drain fluid as required. 

 

Tighten pusher screws to separate flange from 
housing. 

 

Carefully remove planet assembly. 
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Remove capscrews. 
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Insert hook or other secure lifting device into planet 

flange. 
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CHAPTER 1 
 DISASSEMBLY
Remove 0-ring from planet. 



   

 

 

 

 

 

 

7 8 

9

11
 

Pull axle shaft out until sun gear extends past 
housing. 

 1

Remove axle shaft. 

 1

Remove spindle nut. 
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Remove sun gear.  

0 
Remove lock plate bolts. Remove lock plate. 

2 

Support wheel end with adjustable stand. Carefully 
slide internal gear out of hub as shown. 
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Install a secure lifting device on the wheel. 

17 18

Remove face . 
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 Remove wheel assemb
device or sa

 

 

Remove 
 
ly using hoist and lifting 
fe equivalent. 
 
hub seal. 
 

 seal from hub
Carefully insert hook into one of the internal gear
hub holes as shown. Insure hook is secure in 

hub. 
Inspect the internal hub bearings. Replace as 
required. See bearing heating and freezing 

page for installation tips. 



   

 

 

 

 

 

 

19 20 

21 

23
 

Remove hub seal and bearing. Inspect bearing 
cone and cup.  Replace as required. 

22

See sub-assembly section for 
plantary disassembly and 

reassembly. 
 

Clean, inspect and replace 
components as required. 

 24

Apply sealer to seal bore. 
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Remove face seal from brake housing. 

 y 

 
 
 

Lubricate hub bearing and cup. Install 
bearing. 

 

Hub Reaasembl
 
Apply sealer to seal case, spread evenly around
case o.d. 
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27

29 
 

Install hub seal using proper driver. 

 28

Position seal for installation. Lubricate seal and seal 
bore with denatured alcohol or soapy water before 

installation. DO NOT USE OIL!! 

30

Repeat process for hub. 
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Install face seal on installation tool. 

 

 

Carefully install install face seal.

 

NOTE! 

It will be necessary to release 
the brake apply springs before 

installing the wheel assembly or 
setting bearing preload.  

 
See figure 31 
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 34

Remove any dirt or contaminants from seal 
faces. 

36 

. 
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 Hub Installation 
Apply 1500 psi [103 bar] hydraulic pressure 
sing equipment with the proper pressure rating 

for the task. 
Using hoi
Align brake plate teeth
Lubricate the seal faces with clean oil.  
TE: Excessive amounts of oil may give the 
pression of a seal leak after unit is put into 

service. 
st, install hub assembly on spindle.

Lubricate the hub seal
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Carefully work hub splines into brake plate teeth. 
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Lubricate internal hub bearing with oil and rotate 
several times. Lubricate hub and spindle splines.

 42
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Install internal gear hub in wheel assembly.

 

 

Work hub fully onto spindle and through brake
plates. See arrow for reference.  

NOTE: Support hub with stand while installing 
internal gear hub. 
Slide internal hub onto spindle.

Carefully align internal hub splines on spindle. Align

oil holes as shown, see arrows. Use adjustable 
stand to help with hub alignment. 
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Lubricate spindle threads with anti-seize. Apply anti-seize to the spindle nut contact 
face and install. 

 Bearing Preload 46 
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Note: It is imperative that the 
hubs be rotated during the 

earing tightening and pre-loading 
rocess to insure the bearings are 

not damaged and accurate 
readings are obtained. 

 48

 

10 
Hook a strap onto a wheel stud as shown and 
wrap around hub. 

 

Torque, rotate and shock the hub assembly 
as described on the Bearing Preload page  

69. 

Using a hoist connected to strap rotate the hub 

while while running spindle nut down with impact 
gun. Do not exceed 1200 lbf/ft [1627 Nm].
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Shock hub as described in preload procedure.

Rolling torque can be measured 
using a strap and scale as shown or 

by using a torque wrench and 
adapter bar which spans the 

diameter of the hub, attaching to 
the planetary bolt holes. 

51 52 

53
 

 Attach scale and measure rolling torque as 
described in preload procedure. 

54 

 Apply Loctite 262 or equivelant to lock plate  
screws. Tighten to 25-28 lbf/ft [34-38 Nm]. 
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Install lock plate and align holes as described.

 Planetary Installation 
Install axle shaft and sun gear.
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  Slide assembly into differential splines.

Install planetary assembly on sun gear. Do not 
allow axle shaft to support weight of planetary 

assembly. 

Apply Loctite 262 or equivelant to planetary 
capscrews. Be sure to install pusher screws 

before installing capscrews and washers. 
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Lubricate o-ring with grease, install in planet 
housing o-ring groove 
 

Align scallops in planetary assembly and hub 
as shown by arrows, mate the two 

components.  
 

Tighten capscrews to 300-330 lbf/ft 
 [407-447 Nm] 
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Install fill/drain plug. Tighten to 
30-35 lbf/ft [41-47 Nm]
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Chapter 5 
25150 Posi-Stop Brakes 
 
 
Disassembly and reassembly of the Series I I liquid cooled, spring applied hydraulic 
released brake assembly. 
 
Warning:  Do not make any attempt any repairs he brake until this text is 
completely read, understood and all safety precautions complied to. 
 

1. Drain axle wheel end thoroughly. 
 

2. Disassemble wheel end from spindle including the removal of the wheel hub 
from the brake discs. Note: If spindle or axle housing is to be replaced, 
remove brake as an assembly by removing the brake to spindle nuts and 
washers. Remove brake assembly from the spindle. 

 
NOTE: It is imperative a special disassembly and reassembly spring compression 
tool be fabricated before disassembling any part of this brake. A drawing of this 
tool is included in this text (Fig. A). 
 
3. Install spring compression tool cylinder portion axle spindle, through brake 

discs and against the piston pressure ring. 
 
4. Install the round portion with the bolts over the spindle. Back the bolts out far 

enough they do not contact the cylinder face. 
 

5. Install spindle nut and tighten securely against compression tool. 
 

6. Tighten the four (4) compression tool bolts against the compression tool 
cylinder. This will hold the springs in position while removing the brake cover 
and brake discs. 

 
WARNING:  Outer brake housing cover is under 72,000 lbs of 
compressed spring pressure. EXTREME caution must be taken in 
removing this cover. Brake cover bolts must be removed cautiously and 
evenly.  
DO NOT REMOVE BRAKE COVER BOLTS ONE (1) AT A TIME!!  
 
7. With the spring compression tool securely in place, remove the brake cover 

bolts evenly. Do not remove bolts one at a time. 
 

8. Remove brake cover and piston from brake housing. 
 

9. Remove friction and reaction discs. 
 

10. Cautiously and evenly turn the compression tool bolts out one (1) thread at a 
time. The compression springs will push the piston pressure ring out of the 
brake housing. 

 
WARNING: Before removing compression tool from spindle, make sure all 

spring force is off pressure ring and ring moves freely in brake 
housing. 
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11.  Remove spindle nut and two (2) piece compression tool. 
 
12.  Remove piston pressure ring. See note in Fig. 13. 

 
Note: Inner and outer springs are matched and must remain together as a set. 

As each spring set is removed, wire the inner and outer springs together 
so they do not get mixed up with the other springs while cleaning and 
inspecting. 

 
13.  Remove the brake to spindle stud nuts and washers. Remove brake housing 

from studs. 
 

Piston and Piston Seal Removal from Brake Cover: 
 
A. A recommended procedure for removing the piston is to fabricate three 

simple piston removal tools from channel iron. A drawing of this tool is 
included in this chapter.  (Fig. B) 
 
There are three (3) threaded holes approximately 120 degrees apart in 
the outer face of the piston. Using the proper size bolts, thread a nut on 
the bolt and add a washer under the nut. Position bolt, nut and washer 
through the top of the channel and thread into the hole in the piston in all 
three (3) locations. Turn nuts a thread or two (2) at a time and piston will 
come out of the cover. 

B. Remove the inner and outer two (2) piece piston sealing ring. 
 

See Cleaning and Inspection 
 

14.  Position a new brake housing to spindle O-ring on brake housing. Install 
brake housing on axle spindle studs with brake bleeder hole located at the 
top. Use caution as not to damage O-ring. Position washers on studs and 
install nuts. Tighten nuts to specified torque. (See Torque Chart). 

 
15.  Remove wire from one compound spring set (inner and outer) at a time and  

install in housing spring pocket. Springs must remain as a matched set as 
they are weighed and matched at the factory. 

 
16.  Install remainder of springs following same procedure. 

 
17.  Position piston pressure ring in brake housing and against compound springs. 

 
18.  Install spring compression tool cylinder portion over axle spindle and center 

in pressure ring.   
 

19.  Install the round portion with the bolts over the spindle. Back the bolts out 
enough to prevent them from contacting the cylinder face.  

 
20.  Install spindle nut and tighten securely against round compression tool. 

 
21.  Turn the four (4) compression tool bolts in against compression tool cylinder. 

 
22.  Cautiously and evenly in a criss-cross pattern tighten the compression tool 

bolts a thread or two at a time. To compress the spring sets and push the 
pressure ring into brake housing. Springs are compressed far enough when 
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the tangs on the pressure ring are approximately 1/8” (.125 in)/[3mm] from 
being flush with the face of the brake housing. 

 
23.  Install first steel reaction plate in pressure ring. 

 
24.  Install first friction disc in pressure plate. 

 
25.  Install second reaction disc. 

 
26.  Install second friction disc, aligning the four (4) oil grooves in the second 

friction disc  with the oil grooves in the first friction disc. 
 

27.  Alternate steel reaction plates and friction discs until five (5) plates and five 
(5) discs are installed. The installation sequence begins with a reaction plate 
and ends with a friction disc.  

 
Note:  Always align friction disc oil grooves with previously installed friction disc oil 

grooves. Careful alignment of friction disc teeth at this time will facilitate 
installation of the wheel hub. 

 
28. Install new square cut sealing ring in brake housing o-ring groove. 
 

Piston and Brake Cover Assembly:  
 
A. Install new piston outer o-ring and seal ring in brake cover outer ring 

groove. 
B. Install new piston inner o-ring and seal ring in inner ring groove. Use 

caution not to overstretch inner o-ring and seal ring. 
C. Make sure inner and outer seal rings are in fully seated position in ring 

grooves. Lightly lubricate both inner and outer seals. 
D. To facilitate installing the piston in the brake cover, a simple installation 

tool can be made. A drawing of the tool is on page ( ). Three (3) of these 
tools are needed. 

E. The three (3) steel blocks with a hole in them are used with three (3) 
brake cover bolts, washers and three (3) 5/8-11 NC nuts. The bolts come 
through the cover approximately 120° apart. The piston is positioned in 
the piston groove with the chamfer edges down and the three threaded 
holes up. Position an installing steel block on each of the cover bolts. 
Install a washer and a nut on each bolt. Locate long portion of block over 
piston. Tighten nuts evenly on all three blocks to compress piston into 
piston groove. Use caution as not to damage piston inner and outer 
sealing rings. Push piston in groove until it is flush with face of cover. 
Remove nuts, washers, installation blocks and cover bolts. 

F. Position two new square cut sealing rings in cover ring grooves. A light 
coat of oil will hold rings in position during cover installation.  Mark the  
fluid hole locations on the edge of the cover for alignment with the holes 
in the brake housing. 

 
Brake Cover Installation on Housing 
 

29.  Mark edge of brake housing at the two fluid hole locations. 
 
30.  Position brake cover on brake housing, aligning fluid hole marks on cover 

with marks on brake housing. Install cover on housing using caution not to 
disrupt sealing rings at fluid openings. 
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Note:  If brake bleeder screw is in brake housing, open brake bleeder screw to 

allow air to escape from behind piston during cover installation. 
 
31.  Install cover to housing bolts and washers. If there is a slight gap between 

cover and housing, carefully and evenly tighten bolts to specified torque. 
(See torque chart) 

 
32.  When all cover bolts are tightened to specified torque, install the two (2) 

warning tags and capscrews. Tighten capscrews to specified torque.        
(See torque chart) 

 
33.  Carefully and evenly loosen bolts in compression tool. When bolts are away 

from compression cylinder, remove spindle nut. Remove compression tool 
and cylinder from spindle and brake.   

 
 Install and adjust wheel end assembly. 
 
Note: Brake release pressure must be applied to turn wheel hub and adjust wheel 

bearings. 
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Cleaning and Inspection 

 
 
Cleaning 
 
 Clean all parts thoroughly using solvent type cleaning fluid. Blow 

parts dry with compressed air to insure solvent residue and any 
foreign materials are removed. 

 
Inspection 
 
 The importance of careful and thorough inspection of all parts 

cannot be overstressed. Replacement of all parts showing 
indication of wear or stress will eliminate costly and avoidable 
failures at a later date. 

 
Housing, Covers, etc. 
 
 Inspect housings and covers to be certain they are thoroughly 

cleaned and mating surfaces are free from nicks, burrs and other 
damage. Check all parts carefully for evidence of cracks or 
conditions which could cause leaks or failures. 

 
Piston and Housing Seals 
 
 Replacing seals is more economical if done when unit is 

disassembled rather than performing a premature overhaul to 
replace these parts at a later date. Further loss of lubricant through 
a worn seal may result in failure of other more expensive parts. 
Sealing members should be handled carefully, particularly when 
being installed. Cut or scratches can seriously impair the seals 
efficiency. 

 
 Apply a film of lubricant to the brake piston and all sealing rings to 

facilitate reassembly. 
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Wheel Bearing Adjusting Procedure 
 

 
 

1. Before wheel bearing adjustment is made it is imperative all tapered bearing cones and 
cups be pressed to fully seated position. Do not attempt to seat cups and cones by 
tightening spindle nut against internal gear hub as this is not an effective method of 
seating the components and damage may occur. 

 
2. Coat face of spindle nut, spindle threads and spindle splines with Anti-Seize or Never-

Seez. 
 

3. Install spindle nut and tighten to 1200 lbf/ft [1627 Nm]. Shock internal gear hub with 
heavy bar while rotating wheel hub a minimum of 2 revolutions. Recheck nut torque, if nut 
moves retorque to 1200 lbf/ft  [1627 Nm] and repeat shocking and rotating.  Repeat 
process until the spindle nut does not advance when when torqued. 

 
4. Loosen the the spindle nut ¼ to ½ turn and shock the wheel hub until a slight amount of 

bearing end play is achieved and the wheel hub can rotate freely. 
 

5. Using a strap, hoist and scale or torque wrench and adapter bar, determine the rolling 
torque of the wheel end with the bearings in a no load condition. Due to the imbalance of 
the hub assembly there will be a variation in rolling torque as the wheel hub is rotated. 
Record the maximum rolling torque figure observed while the hub is being rotated. This 
figure will be the “No-Load” rolling torque. 

 
6. The acceptable value for axles using LCB (liquid cooled brakes) is up to 200 lbf/ft           

[27 Nm], other brake types 25-100 [34-136 Nm]. 
 
NOTE:  
The specifications given are for axles using new parts. For service on axles with used parts 
the procedure is the same except the minimum allowable rolling torque can be as low as 5 
lbf/ft [7 Nm]. 

 
7. Tighten spindle nut to 600 lbf/ft [813 Nm]. Advance the nut until 3 holes in the lock plate 

line up with the holes in the internal gear hub. 
 

8. Check wheel hub rolling torque, it must be within the specified range as listed below. If 
rolling torque is higher than specified reduce the nut torque to obtain an acceptable 
reading, but not less than 400 lbf/ft [542 Nm]. If spindle nut torque must be reduced 
below 400 lbf/ft [542 Nm] the is likely a concentricity or alignment issue in the hub 
assembly and it should be disassembled and inspected and reassembled as required. 

 
9. If rolling torque is lower than specified increase spindle nut torque until preload is in 

specified range with lock plate holes aligned. Do not torque to more than 1400 lbf/ft  
[1898 Nm]. Recheck rolling torque after rotating the wheel hub at least 5 times.  

 
10. Install lock plate and screws as specified in the service procedure. 
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Note: Posi-Stop brake release pressure must be the pressure specified for the particular brake 
being used or inaccurate rolling torque readings can result. 

 
Adjustment Chart 

Brake Type Bearing Preload 
LCB/Posi-Stop 30-80 lbf/ft [41-108 Nm] Over No Load 
None - Drum 

Dry Disc 
 

20-40 lbf/ft [27-54 Nm] Over No Load 
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RECOMMENDED LUBRICANTS FOR SPICER DRIVE AXLES
 
 
 
 

 

            
            
            
            

             
      

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Recommendations: Extreme pressure gear lubricant is recommended for use in all drive-steer and rigid
drive axles except where explicitly stated differently by Spicer Off-Highway Products Engineering. 
 
Mineral Based:  Acceptable lubricants must meet API GL-5/MT-1 or MIL-PRF2105E qualifications.  
The highest viscosity grade must be used given the prevailing ambient temperatures from the chart below. 
 
Synthetics: Synthetic lubricants are recommended providing they meet API GL-5/MT-1 
qualifications.  The highest viscosity grade must be used given the prevailing ambient 
temperatures from the chart below. 
 
In general synthetic oils have a lower pressure viscosity response than mineral oil lubricants.  As the contact 
pressure between the gears increases, this produces a thickening of the mineral oil at the contact point.  
This increase in viscosity helps to maintain lubricant film thickness reducing the possibility of surface and 
spalling fatigue.  Synthetic lubricants do not thicken as much under pressure unless specifically formulated 
to do so.  Before using a synthetic lubricant in heavy applications, the customer must check with the 
lubricant supplier on the issue of high-pressure lubricant applications. 
 
Normal Oil Change Intervals: Oil change intervals for mineral based lubricants in normal 
environmental and duty cycle conditions is 1000 hours in all off-highway applications and 10,000 miles in 
on-highway applications.  Severe or sustained high operating temperature or very dusty atmospheric 
conditions will result in accelerated deterioration or contamination.  Judgement must be used to determine 
the required change intervals for extreme conditions.  
 
Extended Oil Change Interval: Extended oil service may result when using synthetic lubricants.  
Appropriate change intervals must be determined for each application by measuring oxidation and wear 
metals over time to determine a baseline.  Wear metal analysis can provide useful information, but an axle 
should not be removed from service based solely on this analysis. Vehicles, which are prone to high levels 
of ingested water in the axle, or water as a result of condensation should not use extended drain intervals.  
 
Friction Modifiers: Friction modifiers may be used with the lubricant to reduce Posi-Torq (limited slip) 
differential noise or liquid cooled brake noise.  If friction modifiers are used, follow instructions on  TSB 278.
 
The use of aftermarket lubricant additives other than those specified is not 
recommended and may reduce the life of the axle and void the warranty! 
vailing  Am bient Tem perature
SAE 140

80W 140 / 85W 140

SAE 90

80W 90

W 90

  0       10        20       30       40       50
 32      50        68       86      104     122



REASON FOR BULLETIN: Update 1.250” spindle bolt installation procedure.

MODELS EFFECTED: 19D3847, 19D4354, 21D3847, 21D4354, 48T300, 53R300, 53R312, 58R397, 
25D8860.

WHAT TO DO: Use only the following instructions when servicing spindle bolt part numbers 241394,
240594 & 241103. This TSB supersedes all previously released instructions and Product
Service Manuals.

IMPORTANT: NEW BOLTS ARE HIGHLY RECOMMENDED FOR EACH REPAIR/REBUILD
DO NOT LUBRICATE THREADS

  DO NOT USE LOCTITE 
  DO NOT CLEAN/CHASE THREADS WITH A TAP - Use only solvent and compressed air

TTEECCHHNNIICCAALL SSEERRVVIICCEE BBUULLLLEETTIINN OFF-HIGHWAY
PRODUCTS

NO. TSB-340        Mo/Yr – 08/08

 241394, 240594, & 241103 SPINDLE BOLTS 

Tighten new bolts in a circular pattern 
to 2508-2712 Nm [1850-2000 LBF/FT]. 
NOTE: Threads must be clean and dry.

DANA HOLDING CORPORATION, 139 E BROAD ST, STATESVILLE, NC 28677 Ph (704) 878-5850, Fax (704) 878-5633
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