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WARNING  TH I S SY M B O L I S U S E D TO I N D I C AT E

P OT E N T I A L LY H A Z A R D O U S S I T UAT I O N SW H I C H, I F N OT AVO I D E D, 

C O U L D R E S U LT I N S E R I O U S I N J U RY O R D E AT H.

C AUTION  TH I S SY M B O L I S U S E D TO I N D I C AT E

P OT E N T I A L LY H A Z A R D O U S S I T UAT I O N S W H I C H, I F N OT AVO I D E D, 

M AY R E S U LT I N P RO P E RT Y O R E QU I P M E N T DA M AG E.

N OTE  TH I S SY M B O L I S U S E D TO I N D I C AT E T H AT

YO U M U ST D O S O M E T H I N G I N O R D E R FO R T H E A X L E O R B RA K E

TO F U N C T I O N P RO P E R LY.

If you have any questions about this manual or its 

i n s t ructions, contact Spicer Trailer Products at 

(334) 286-7000.

Spicer Trailer Products are engineered to meet the

demanding re q u i rements of the trucking industry. This

manual is provided to help maintain the safety, depend-

ability and perf o rmance designed into Spicer Tr a i l e r

P roducts. Study this manual carefully before you perf o rm

installation or maintenance pro c e d u re s .

You will find DA N G E R, WA R N I N G, CAU T I O N, a n d

N OT E symbols and statements throughout this manual.

DANGER  TH I S SY M B O L I S U S E D TO I N D I C AT E

I M M I N E N T LY H A Z A R D O U S S I T UAT I O N S W H I C H, I F N OT AVO I D E D, 

W I L L R E S U LT I N S E R I O U S I N J U RY O R D E AT H.

SPICER D22 AX (ST RA I G H T )

SPICER D22 AU (BENT O R D RO P )

I N T RO D U C T I O N
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I F YO U A S S E M B L E A X L E C O M P O N E N T S I M P RO P E R LY

I F YO U U S E I N C O M PAT I B L E A X L E C O M P O N E N T S

I F YO U U S E A X L E S O R A X L E C O M P O N E N T S I N A

N O N-A P P ROV E D A P P L I C AT I O N

WARNING  TH I S M A N UA L C O N TA I N S D E TA I L E D SA F E T Y

I N ST RU C T I O N S. RE A D, U N D E RSTA N D A N D FO L LOW T H I S M A N UA L.

GE T P RO P E R T RA I N I N G

LE A R N A N D FO L LOW SA F E O P E RAT I N G P RO C E D U R E S

US E P RO P E R TO O L S A N D SA F E T Y E QU I P M E N T

US E P RO P E R C O M P O N E N T S T H AT A R E I N G O O D C O N D I T I O N

WARNING  BE FO R E P E R FO R M I N G A N Y M A I N T E N A N C E O R

R E PA I R WO R K R E QU I R I N G RA I S I N G O F V E H I C L E, E N S U R E V E H I C L E I S

P RO P E R LY S U P P O RT E D W I T H L I F T STA N D S O F S U F F I C I E N T RAT E D

C A PAC I T Y. DO N OT R E LY O N JAC K S A LO N E FO R S U P P O RT

O F V E H I C L E.

WARNING  SA F E T Y G L A S S E S S H O U L D B E WO R N AT A L L

T I M E S W H E N A S S E M B L I N G O R D I SA S S E M B L I N G A X L E S A N D T H E I R

C O M P O N E N T S.

WARNING  A S E R I O U S O R FATA L I N J U RY C A N O C C U R. . .

I F YO U L AC K P RO P E R T RA I N I N G

I F YO U FA I L TO FO L LOW P RO P E R P RO C E D U R E S

I F YO U D O N OT U S E P RO P E R TO O L S A N D SA F E T Y E QU I P M E N T
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Spindle Ty p e :

D=Friction We l d e d

P = P ro p a r

A, K=Press In

AX L E MO D E L: 

( /N O M I N A LC A PAC I T Y/B E A R I N G C O M B I N AT I O N/S P I N D L E T Y P E)

A10 / 10000# / 28995   25580 / Pressed-In Spindle (Replaced by D10 Model)

D10 / 10000# / 28995   25580 / Friction Welded Spindle

A13 / 13000# / 567   528 / Pressed-In Spindle  (Replaced by D14 Model)

K14 / 15000# / 567   528 / Pressed-In Spindle  (Replaced by D14 Model)

D14 / 15000# / 567   528 / Friction Welded Spindle

K21 / 20000# / 663  HM-212049 / Pressed-In Spindle

D21 / 20000# / 663  HM-212049 / Friction Welded Spindle

K22 / 22500# /  HM-218248  HM-212049 / Pressed-In Spindle

D22 / 22500# /  HM-218248  HM-212049 / Friction Welded Spindle

P22 / 22500# /  HM-518445  HM-518445 / Friction Welded Spindle

K25 / 25000# / 749   643 / Pressed-In Spindle (Obsolete)

K30 / 30000# / 769   740  / Pressed-In Spindle

A45 / 45000# / 787   6580  / Integral Spindle

A65 / 65000# / 896   6580  / Integral Spindle

AX L E TY P E: 

AX Straight Tube Axle Assembly

AU Bent Tube Axle Assembly

AS Square Tube Axle Assembly

WA L L TH I C K N E S S:

5 = 7/16” Nominal Wall Thickness

6 = 5/8” Nominal Wall Thickness

7 = 3/4” Nominal Wall Thickness

WH E E L EN D CO N F I G U RAT I O N:

00= W/ Spiders or Flanges, No Brakes, Hubs or Dru m s

01=W/ Brakes, Hubs and Dru m s

02= W/ Spiders or Flanges and Hubs & Drums No Brakes

03= W/ Brakes, No Hubs and Dru m s

04= W/ Hubs, No Spiders, Flanges or Brakes

05= No Spiders or Flanges, No Brakes, Hubs or Dru m s

          

        

      

                 

                 

AXLE IDENTIFICAT I O N

2

T RA I L E R A X L E PA RT N U M B E R N O M E N C L AT U R E:

D 2 2 A X 5 0 3 A X X
Axle Ty p e :

A X = S t r a i g h t

A U = D ro p

A S = S q u a re

Wall Thickness

Application Specific

Wheel End Config u r a t i o n
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To assure safe operation and maximum durability on part s

such as brake linings and tires, it is necessary to position

and install the axle pro p e r l y. It is recommended that the

axle assembly be installed so the cams rotate in the same

d i rection as the wheels.

Installation in which the camshaft rotation is opposite that

of wheel rotation could cause noisy brakes, chatter, and

wheel “hop.” With this in mind, the axle should be

o rd e red with the placement of air chamber and slack

adjuster assemblies that will ensure the correct dire c t i o n a l

rotation of the cams when the axle is installed.

Unless otherwise specified by the customer, Spicer Tr a i l e r

Axles are manufactured without camber. If the axle is cam-

b e red, the top dead center of the axle will have a small die

mark on each end of the axle close to the inboard side of

the brake spider.

AXLE INSTA L L AT I O N

3

20 °

CE N T E R L I N E

TO P-C E N T E RH O L E

AX L E

TO P- CE N T E R

HO L E

20 °

AXLE REPA I R

WARNING  AN Y A X L E FO U N D W I T H C RAC K S S H O U L D

N OT B E R E PA I R E D, BU T R E P L AC E D I M M E D I AT E LY. RE PA I R W E L D I N G

C A N B E D E T R I M E N TA L TO T H E ST RU C T U RA L I N T E G R I T Y O F T H E A X L E

B E A M, W H E R E T H E B E N E F I T O F T H E O R I G I N A L T U B E H E AT T R E AT-

M E N T M AY B E N U L L I F I E D BY T H E W E L D I N G. AN A X L E S H A F T W E A K-

E N E D BY W E L D I N G C O U L D FA I L A N D C AU S E A N AC C I D E N T W H I C H

C O U L D R E S U LT I N S E R I O U S I N J U RY O R D E AT H.

N OTE  CA M B E R E D AX L E S M U ST B E I N STA L L E D W I T H T H E

D I E M A R K S I N T H E TO PP O S I T I O N.

It is the responsibility of the axle installer to adjust the

brakes pro p e r l y. See the recommended adjustment pro c e-

d u re covered in this manual.

              

            

                                      

WH E E L ROTAT I O N

CA M ROTAT I O N

CA MA N D WH E E L S ROTAT EI NT H E SA M E DI R E C T I O N
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T RAILER AXLE ALIGNMENT

P roper preparation is a must for effective axle alignment.

The vehicle, tools and equipment, and work site must all

be appropriate for axle alignment. The process also re q u i re s

a trained technician who knows  the specific a t i o n s .

I.  VE H I C L E PR E PA RAT I O N

TMC RP  708, TRAILER AXLE ALIGNMENT, addresses 

all the steps needed to make the trailer ready for alignment. 

To review these: 1) Inspect the suspension and the axles 

for any obvious damage;  2) Tighten, repair or replace - as

needed - any parts that do not meet suspension or axle

m a n u f a c t u rer criteria for serviceability;  3) Check tires 

for proper inflation and matching diameters;  4) Park the

trailer on a smooth and level pad with the parking brakes

released. Note: After backing the trailer in, pull it forw a rd

10 feet to gentle stop. This will allow suspension parts to

settle in a “forw a rd running” position. Use wheel chocks to

p revent injury due to accidental movement of the trailer;

5) With the brakes still released, adjust the height contro l

valve for the proper setting and the upper coupler to the

p roper height by raising or lowering the landing gear legs;

6) DO NOT proceed unless the wheel bearing end play is

known to be in adjustment per TMC, the bearing manufac-

t u rer and/or this manual.

 

 

 

 
                     

                      

or mm/M. Each format can produce equivalent re s u l t s .

Spicer Trailer Axles are built to less than +/- 2.5 MOA 

run out at each spindle.

TO E- IN TO E- OU T:

Installed axles should measure no more than 8 MOA toe-

in and 4 MOA toe-out.

AL I G N M E N T: Axles should be adjusted to an alignment of

no more than 5 MOA scrub with the true center of the

trailer frame if it is a single axle. If the trailer has multiple

axles, each axle should be adjusted to not more than 2.5

MOA scrub relative to the front (or re f e rence) axle. (This

adjustment was previously stated as a diff e rence of not

m o re than 1/16” between the right and left centers of adja-

cent axles.)

CA M B E R: Typical trailer axles exhibit 23-29 MOA of

T O TAL camber change from an off - g round free state to a

fully loaded condition. Cambered axles are engineered to

flex to a straight beam under load. New Spicer Tr a i l e r

Axles may be cambered - by special order - with 33 MOA

of positive camber. This allows the vertical axis thro u g h

the tire to re t u rn to near “plumb” condition when loaded.

III.  AD J U ST M E N T S

All fasteners should be loosened prior to measure m e n t s

and adjustments. This reduces disturbances to the measur-

ing equipment. All adjustments to axle alignment should

be made by first moving the axle toward the rear of the

trailer  — past the intended point. The axle should then

be adjusted forw a rd to intended mark. This step assure s

that any free motion in the system is placed in a “draft”

c o n d i t i o n .

A repeated difficulty in adjusting the axle to the desire d

reading is most often due to a loose wheel bearing, badly

w o rn suspension component, or a combination.

WARNING  NE V E R BE N D TH E AX L E - BY AN Y ME A N S -

IN OR D E R TO CO R R E C T AN Y AL I G N M E N T CO N D I T I O N! TH I S

C O U L D W E A K E N T H E A X L E A N D C AU S E A X L E FA I L U R E W H I C H C O U L D

R E S U LT I N S E R I O U S I N J U RY O R D E AT H.

4

II. SP E C I F I C AT I O N S

Axle alignment specifications may be stated in inches,

d e g rees, minutes of angle (MOA or 1/60th of a degree), 
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G E N E RAL WELDING RECOMMENDAT I O N S

In welding suspension component parts to the Spicer

Trailer Axle, extreme care must be exercised to obtain their

c o rrect location and to ensure the spring seated load bear-

ing surfaces are parallel to each other. Any welding of

additional attachments to the axle should be approved 

by the Spicer Trailer Product Engineering Department 

to maintain warranty coverage.

It is necessary when welding to avoid the high stress are a s

on the tube top (compression zone) and tube bottom 

(tension zone). All welds should be made as close to the

horizontal centerline as possible. When the axle tube is

subjected to the heat from welding and then rapid cooling,

the material adjacent to the weld loses its desirable ductile

p ro p e rties and becomes brittle. If this condition exists in

the high stress areas under maximum load conditions, 

the life of the axle will be greatly reduced and pre m a t u re

fatigue failure can occur. Recommended locations for the

welds are shown below.

W E L D P L AC E M E N T R E C O M M E N DAT I O N S

FO R S U S P E N S I O N B RAC K E T RY

NO WE L D

ZO N E

3 . 0 0

2.00" MA X.

4 . 0 0
NO WE L D ZO N E

FIG. 1

The welding rods should conform to AWS (American

Welding Society), grade E-7018 (Oven-Dried) or compara-

ble. Recommended rod size is 5/32” at voltage and amper-

age recommended by the electrode manufacture r. For

maximum strength, a three-pass weld should be used. 

1 . 50" 

5

HA R DWA R E F I T

Avoid excessive welding. Fit the seat/hard w a re as close as

possible to the axle. The gap should not exceed 1/8-inch,

see Figure 2.

C AUTION  DO N OT B R I N G AX L E S I N F RO M

N O N H E AT E D STO RAG E A N D W E L D W H I L E C O L D.

C AUTION  TO P ROV I D E O P T I M U M S U S P E N S I O N-TO-T U B E

W E L D S, P R E H E AT I N G I S R E C O M M E N D E D. PR E H E AT I N G W I L L M I N I M I Z E

LO S S O F T H E D U C T I L E P RO P E RT I E S I N T H E W E L D A R E A BY S LOW I N G

T H E RAT E O F C O O L I N G, T H U S R E D U C I N G T H E FO R M AT I O N O F A N

U N T E M P E R E D M A RT E N S I T I C G RA I N ST RU C T U R E A D JAC E N T TO T H E

W E L D. MA RT E N S I T E, A B R I T T L E G RA I N ST RU C T U R E, I S FO R M E D BY

T H E RA P I D C O O L I N G O F T H E M E TA L S U R RO U N D I N G T H E W E L D A R E A.

PR E H E AT T H E S U S P E N S I O N S E AT W E L D A R E A TO 500-600 D E G. F

W I T H A RO S E BU D P R I O R TO W E L D I N G. PR E H E AT T E M P E RAT U R E

S H O U L D B E V E R I F I E D W I T H A T E M P E RAT U R E S E N S I T I V E C RAYO N

O R OT H E R A P P RO P R I AT E M E A N S.

C AUTION  DO N OT “ TE ST TH E ARC” O N T H E

AX L E B E A M.

The arc should not be broken at the end of each pass and

the corners should be wrapped. The electrode should be

backed up to fill in the fillet crater at the end of each pass.

T h o roughly clean the weld between each pass.

FIG. 2

1/8" MA X.

CO R R E C T IN C O R R E C T
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WE L D I N G ME T H O D S

Table 1 lists four methods which may be used to weld

h a rd w a re to trailer axles. The weld tensile strength must

be 70,000 psi per AWS specific a t i o n s .

WE L D I N G HA R DWA R E TO AX L E

TABLE 1

METHOD FOR WELDING

CARBON AND LOW AWS ELECTRO D E AWS

A L LOY ST E E L S C L A S S I F I C AT I O N S P E C

Shielded Metal Arc E 7 0 X X A 5 . 1
(stick electro d e s ) A 5 . 5

Gas Metal Arc E R 7 0 S - X A 5 . 1 8
(MIG, solid wire feed)

Gas Tungsten Arc E R 7 0 - X A 5 . 1 8
(TIG) has a non-consumable
e l e c t rode, use stick electro d e s

Flux Cored Arc E 7 0 T- X A 5 . 2 0
(self shielded wire )

• TH EA X L E I N STA L L E RS H O U L DO B TA I NA N DR E A D A C O PY O F T H E

S U S P E N S I O NM A N U FAC T U R E R’S I N STA L L AT I O NI N ST RU C T I O N S.

• ON LY U S E O P E RATO RS C E RT I F I E D BY AWS (T H E AM E R I C A N WE L D I N G

SO C I E T Y) .

• TH E AX L E A N DI T SM AT I N G B RAC K E T SM U ST B E AT 60°F M I N I M U MA N D

F R E E O FM O I ST U R E, D I RT, S C A L E, PA I N TA N DG R E A S E . DO N OT B R I N G

I N A X L E S F RO MN O N-H E AT E D STO RAG E A N DW E L D W H I L EC O L D.

• PR E V E N TB E A R I N G DA M AG E. WH E NG RO U N D I N GW E L D I N GE QU I P M E N T

TO T H E A X L E, P R E V E N T C U R R E N T F RO M PA S S I N GT H RO U G H T H EW H E E L

B E A R I N G S.

C AU T I O N

6

N OTE  FO R M A X I M U M ST R E N G T H, A T H R E E-PA S S W E L D

S H O U L D B E U S E D. AL L F I N A L W E L D S S H O U L D B E M A D E I N O N E

C O N T I N U O U S PA S S. TH E A RC S H O U L D N OT B E B RO K E N AT T H E

E N D O F E AC H PA S S A N D T H E C O R N E RS S H O U L D B E W RA P P E D.

N OTE  TO P R E V E N T A X L E D I STO RT I O N:

• ALT E R N AT E W E L D S B E T W E E N T H E F RO N T A N D R E A R O F

T H E B RAC K E T.

• ALT E R N AT E W E L D S B E T W E E N T H E ROA D S I D E B RAC K E T

A N D C U R B S I D E B RAC K E T.

This welding recommendation pertains to all Spicer 
tubular axles. Unapproved variation from the pro c e d u re s
listed will void the Axle Wa rranty and could result in an
unsafe weld. In the case of an uncertain circumstance, the
Spicer Trailer Products Engineering Department should 
be contacted.

TAC K WE L D I N G BRAC K E T TO AX L E:

N OTE  DO N OT P L AC E TAC K W E L D S AT W H AT W I L L B E T H E

E N D S O F T H E F I N A L W E L D.

N OTE  TAC K W E L D A L L B RAC K E T S O N TO A X L E B E FO R E

F U S I N G T H E S E TAC K W E L D S I N TO F I N A L W E L D S.

N OTE  TH O RO U G H LY C L E A N T H E S L AG F RO M T H E TAC K

W E L D S B E FO R E A P P LY I N G T H E F I N A L W E L D S.

FIG. 3

(1) TAC K WE L D

EAC H SI D E

NO TAC K

WE L D S AT

TH E EN D S
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7

OIL LUBRICATED WHEEL ENDS*:
* N o te: For unitized wheel ends, please refer to 
the Spicer RM™ S e rvice Manual

Oil should be changed at least every 100,000 miles or once

a year, and whenever the seals or brakes are replaced. Oil

level should be inspected every 1,000 miles. Always allow

a few minutes, after adding oil or after vehicle operation,

for the oil to settle when establishing the re q u i red oil level.

SU G G E ST E D OI L PRO P E RT I E S

P e t roleum based or synthetic oils that meet or exceed 

m i l i t a ry specification MIL-L-2105D and API (American

P e t roleum Institute) service classification GL-1 thro u g h

GL-5 are the minimum re q u i rements for use in Spicer

Trailer Axles.

The table below indicates which SAE viscosities are re c o m-

mended for various temperature ranges the vehicle will

e n c o u n t e r.

WA R N I N G DO N OT M I X M OTO R O I L W I T H EP GE A R O I L,

D U E TO P O S S I B L E C O M PAT I B I L I T Y P RO B L E M S.

AM B I E N T AI R TE M P E RAT U R E

SAE 14 0

SAE 85 W- 14 0

SAE 90

SAE 80 W- 14 0

SAE 80 W

SAE 75 W- 14 0

SAE 75 W- 9 0

SAE 75 W

C - 4 0 - 2 6 - 1 2 0 + 4 + 1 5 + 2 7 + 3 8

- 4 0 - 1 5 - 1 0 + 3 2 + 4 0 + 6 0 + 8 0 + 1 0 0F

C

F

WHEEL BEARINGS

GREASE LUBRICATED WHEEL ENDS:

G rease should be replaced if contaminated or if the hub 

is removed from the spindle. For normal service, gre a s e

should be replaced annually or at 100,000 mile interv a l s .

For severe or off-highway service, grease should be

replaced semi-annually or at 30,000 mile interv a l s .

Bearings should be packed by machine or by hand meth-

ods to ensure grease is forced into the cavities between 

the rollers, cone and cage of the bearings. The wheel and

hub cap should be filled with grease when re a s s e m b l i n g .

SU G G E ST E D GR E A S E PRO P E RT I E S

The table below indicates the NLGI† Grade of grease re c-

ommended under normal loading and operating speeds of

100-1000 rpm. For heavy loads and low speeds, the advice

of a lubrication engineer should be obtained.

GREASE GUIDE

S OAP BA S E D N LG I

GREASE G R E A S E

T Y P E G RA D E N OT E

Calcium Complex # 1 Use in extreme cold

Lithium Complex # 2 N o rmally Pre f e rre d

SEMI FLUID N LG I

SYNTHETIC G R E A S E

GREASE TYPE G RA D E N OT E

Mobilith 007 # 0 0 N o rmally Pre f e rre d
or equivalent

† National Lubricating Gre ase Institute

WA R N I N G DO N OT M I X L I T H I U M, C A LC I U M, S O D I U M

O R BA R I U M C O M P L E X G R E A S E S D U E TO P O S S I B L E C O M PAT I B I L I T Y

P RO B L E M S. WH E N C H A N G I N G F RO M O N E T Y P E O F G R E A S E TO

A N OT H E R, I T I S N E C E S SA RY TO E N S U R ET H AT A L L T H E O L D G R E A S E

H A S B E E N R E M OV E D.

WA R N I N G FA I L U R E TO C O R R E C T LY L U B R I C AT E B E A R I N G S - A N D TO M A I N TA I N P RO P E R L U B R I C AT I O N - C O U L D C AU S E B E A R I N G

A N D A X L E S P I N D L E DA M AG E, W H I C H C O U L D R E S U LT I N T H E W H E E L LO C K I N G U P O R C O M I N G O F F D U R I N G V E H I C L E O P E RAT I O N. 
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WHEEL BEARING ADJUSTMENT PRO C E D U R E

DO U B L E NU T AR RA N G E M E N T

1. Prior to installing any wheel-end fasteners, make sure

the spindle area is free of dirt and debris. As well, make

s u re all nuts and washers are free of dirt. Clean mating

s u rfaces are important for proper wheel end assembly.

2. After properly installing the bearing cones and wheel

end seal onto the spindle, and sliding the wheel end onto

the spindle, tighten the inner spindle nut with a torq u e

w rench to 150-200 ft. lbs. to set the bearings and wheel

end. Caution: Do not use an air impact wrench to tighten

this nut!

3. Loosen this inner nut to allow the brake drum to ro t a t e

f re e l y. Backing off one (1) full turn is re c o m m e n d e d .

4. Retighten the inner spindle nut to 50 ft. lbs. by hand

using a torque wrench to position the bearings for fin a l

adjustment. Caution: Do not use an air impact wrench 

to tighten this nut!

5. Back the inner spindle nut off 1/4 turn .

6. Install the retaining fastener or fasteners onto the spin-

dle according to the fastener used. If washers are used, be

s u re they are facing in the right direction and are clean.

Make sure any washers with dowels fit properly into the

mating holes.

7. Install the outer spindle nut. Using a torque wre n c h ,

tighten this nut to 300-400 ft.-lbs. Resulting end play

should be .001" to .005".

Note: If end play is not .001"  to .005", disassemble and repeat this
p ro c e d u re .

S P E C I F I C AT I O N S

A X L E LO C AT I O N SPICER BEARING SPICER BEARING I N D U ST RY ST D . I N D U ST RY ST D . W I DT H O U T S I D E I N S I D E

M O D E L CUP NUMBER CONE NUMBER CUP NUMBER CUP NUMBER D I A M E T E R B O R E

D 2 2 I n n e r M 1 0 H A 1 0 2 M 1 0 H B 1 0 0 H M 2 1 8 2 1 0 H M 2 1 8 2 4 8 1 . 5 7 5 ” 5 . 7 8 7 ” 3 . 5 4 2 ”

D 2 2 O u t e r M 1 0 H A 1 0 3 M 1 0 H B 1 0 1 H M 2 1 2 0 1 1 H M 2 1 2 0 4 9 1 . 5 0 0 ” 4 . 8 1 3 ” 2 . 6 2 5 ”

P 2 2 I n n e r / O u t e r M 1 0 H A 1 1 6 M 1 0 H B 1 1 9 H M 5 1 8 4 1 0 H M 5 1 8 4 4 5 1 . 5 6 3 ” 6 . 0 0 0 ” 3 . 5 0 1 ”

Periodic inspection and regular replacement of lubricant 

is important to obtaining maximum bearing life. Always

inspect bearing for damage prior to installation. When

installing wheel bearings it is important to ensure both 

the inside of the wheel hub and bearings are clean. Spicer

recommends that seals be replaced when wheels are

removed. Extreme care should be taken when re i n s t a l l i n g

wheels to prevent damage to the seals.

WARNING  FA I L U R E TO TO RQU E T H E O U T E R LO C K N U T

P RO P E R LY C O U L D C AU S E T H E W H E E L TO C O M E O F F D U R I N G V E H I-

C L E O P E RAT I O N, W H I C H C O U L D R E S U LT I NP RO P E RT Y DA M AG E,

S E R I O U S I N J U RY O R D E AT H.

WARNING  IF A N E X T E R N A L TA N G O R S E T S C R E W T Y P E

LO C K WA S H E R I S U S E D, I T I S I M P O RTA N T TO R E M E M B E R TO B E N D

T H E TA B S OV E R T H E O U T E R LO C K N U T, O R TO I N STA L L T H E S E T

S C R E WS I N T H E LO C K WA S H E R, A F T E R T H E O U T E R N U T H A S B E E N

TO RQU E D. FA I L U R E TO FO L LOW T H I S P RO C E D U R E C O U L D R E S U LT

I N P RO P E RT Y DA M AG E, S E R I O U S I N J U RY O R D E AT H.
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A. Grease cam bracket and spider fittings prior to brake

shoe installation.

B. Adjust the slack adjuster until the brake lining comes

into contact with the brake dru m .

1. For green brakes* there should be a slight amount of

wheel drag at initial adjustment to compensate for any

lining irregularities (high spots, etc.).

*A “green bra ke” is an unground, unburnished bra ke. There is a 
b re a k-in period where the lining will seat into a normal conact 
p a t tern with the drum.

2. For burnished or broken-in brakes, back off the 

slack adjuster to achieve .010" clearance between 

d rum and shoe.

C. Apply brakes using normal truck operating pre s s u re .

( Average line pre s s u re should be 90 psi.)

1. Check the amount of push rod travel. Maximum

should not exceed 2.5" for Type 30 Long Stroke 

chambers, 2" for Type 30 chambers and 1 3/4" for 

Type 24 chambers.

a. Optimum pushrod travel on a green brake* 

should be under 2".

b. Optimum pushrod travel on a burnished or 

b roken-in brake should be under 1 3/4".

2. Check the angle between the slack adjuster and push

rod. With the brakes applied, the angle should be 90

d e g rees +/- 5 degre e s .

WARNING  CA R E M U ST B E E X E RC I S E D TO P R E V E N T

G R E A S E F RO M C O M I N G I N C O N TAC T W I T H B RA K E L I N I N G S W H I C H

C O U L D C AU S E A R E D U C T I O N I N B RA K I N G P E R FO R M A N C E.

RE D U C E D B RA K I N G P E R FO R M A N C E C O U L D C AU S E A N AC C I D E N T

R E S U LT I N G I N S E R I O U S I N J U RY O R D E AT H.

WARNING  US E O F A I R P R E S S U R E I N E XC E S S O F 130 P S I

C O U L D R E S U LT I N FA I L U R E O F T H E A I R C H A M B E R O R S P R I N G B RA K E

C H A M B E R, W H I C H C O U L D R E S U LT I N S E R I O U S I N J U RY O R D E AT H.

• BRA K EL I N I N G SC O N TA I NN O N -A S B E STO SF I B E RS

• BR E AT H I N GB RA K ED U ST M AY B EH A Z A R D O U S TO YO U R H E A LT HA N D M AY

C AU S E S E R I O U SR E S P I RATO RY O R OT H E RB O D I LY H A R M.
• AVO I DC R E AT I N GD U S T.
• DO N’T R E M OV EB RA K ED RU M W I T H O U TP RO P E R P ROT E C T I V E E QU I P M E N T.
• DO N OT WO R KO N L I N I N G SW I T H O U TP RO P E RP R OT E C T I V EE QU I P M E N T.
• DO N OT R E P L AC EL I N I N G SW I T H O U TP RO P E RP R OT E C T I V E E QU I P M E N T.
• DO N’T AT T E M P T TO SA N D, G R I N D, C H I S E L, F I L E, H A M M E RO RA LT E RB RA K E

L I N I N G SI NA N Y M A N N E R W I T H O U TP RO P E RP R OT E C T I V E E QU I P M E N T.
• FO L LOW O.S.H.A. STA N DA R D S FO R P RO P E R P ROT E C T I V E D E V I C E S TO B E

U S E D W H E N WO R K I N G W I T HB RA K EM AT E R I A L S .

WA R N I N G

WARNING  IT I S C R I T I C A L T H AT A N Y B RA K E D RU M

R E AC H I N G M A X I M U M W E A R D I A M E T E R, A S C A ST O N D RU M, BY

T U R N I N G, G R I N D I N G, A N D/O R W E A R I N G B E C O N S I D E R E D U N SA F E

A N D I M M E D I AT E LY R E P L AC E D. IN O R D E R TO AVO I D S E R I O U S I N J U RY

O R D E AT H, A N Y B RA K E D RU M E XC E E D I N G T H I S D I M E N S I O N I S

C O N S I D E R E D A SA F E T Y H A Z A R D. IF I N D O U B T, C O N TAC T T H E

B RA K E D RU M M A N U FAC T U R E R.

3. For burnished brakes, apply pre s s u re to brakes and

check for lining to drum contact. Using a .010" feeler

gauge, the lining to drum contact should range from 60

to 100% during brake application.

4. Check to ensure the lining is inside the drum during

application. More than .060" pro t ruding out of the

d rum is not re c o m m e n d e d .

D. Rapidly release air pre s s u re from the brakes and 

c o n firm that all brakes quickly release to the norm a l

relaxed position.

RECOMMENDED BRAKE ADJUSTMENT PRO C E D U R E

C AUTION  FA I L U R E TO P RO P E R LY A D J U ST B RA K E S C O U L D

C AU S E R E D U C E D B RA K I N G P E R FO R M A N C E.

C AUTION  WH E N AU TO M AT I C B RA K E A D J U ST E RS A R E

U S E D, I T I S N E C E S SA RY TO FO L LOW T H E I N STA L L AT I O N A N D

A D J U ST M E N T P RO C E D U R ER E C O M M E N D E D BY T H E AU TO M AT I C

B RA K E A D J U ST E R M A N U FAC T U R E R. FA I L U R E TO FO L LOW T H E R E C-

O M M E N D E D P RO C E D U R E C O U L D R E S U LT I N I M P RO P E R O P E RAT I O N

O F T H E AU TO M AT I C S L AC K A D J U ST E R, R E S U LT I N G I N R E D U C E D

B RA K E P E R FO R M A N C E O R P R E M AT U R E L I N I N G W E A R.
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2. Install cam roller assemblies onto the brake shoes. 

3. Install the camshaft into the spider. Install spacer wash-

er and lock ring on cam before sliding the cam thro u g h

the camshaft support bracket. Install the slack adjuster 

and the lock ring. 

10

N OTE  TO E N S U R E B RA K E S M E E T F. M . V.S.S. 121 P E R-

FO R M A N C E R E QU I R E M E N T S, SP I C E R TRA I L E R PRO D U C T S R E C O M-

M E N D S T H AT O N LY O R I G I N A L E QU I P M E N T B RA K E C O M P O N E N T S B E

U S E D.

WA R N I N G WH E N R E A S S E M B L I N G B RA K E S, SP I C E R

TRA I L E R PRO D U C T S R E C O M M E N D S T H AT T H E B RA K E R E T U R N

S P R I N G S B E R E P L AC E D W I T H N E W S P R I N G S TO A S S U R E P RO P E R

O P E RAT I O N O F T H E B RA K E.
5. Remove brake re t u rn springs.

6. Remove camshaft lock ring, spacer washer, and cam

s h a f t .

7. Remove cam roller and shaft (in the case of the cast

shoe, remove roller shaft set screw and roller assembly)

and anchor pin bushing from shoes.

8. Remove anchor pin bushings, camshaft bushing and

seals from spider.

B RAKE ASSEMBLY

1. Install new anchor pin bushings, camshaft bushing 

and camshaft seals into the spider.

WARNING  WH E N I N STA L L I N G C A M S H A F T S E A L S, 

T H E S E A L O N T H E S L AC K A D J U ST E R S I D E S H O U L D B E I N STA L L E D

W I T H S E A L FAC I N G I N TO S P I D E R. TH I S A L LOWS G R E A S E TO P U RG E

O U T S I D E T H E B RA K E A S S E M B LY W H E N G R E A S I N G T H E C A M S H A F T

BU S H I N G. FA I L U R E TO FO L LOW T H I SP RO C E D U R E C O U L D C AU S E

G R E A S E TO C O M E I N TO C O N TAC T W I T H B RA K E L I N I N G S, C AU S I N G

B RA K E FA I L U R E.

4. Install the brake re t u rn springs on the brake shoes.

5. Position brake shoes on the spider and insert the 

anchor pins.

6. If air brake chambers are replaced, the correct mounting

holes must be used to correspond to brake adjuster length

(See Fig.4).

7. Connect slack adjuster to brake chamber push rod. 

8. Adjust brakes as outlined in brake adjustment 

p ro c e d u re s .

FIG. 4

6" BRA K E

AD J U ST E R

(A-A HO L E S)

5" BRA K E

AD J U ST E R

(B-B HO L E S)

5 1/2" 
BRA K E AD J U ST E R

(A-B HO L E S)

Any questions or comments on the above pro c e d u re should

be directed to the Spicer Trailer Engineering Depart m e n t .

B RAKE DISA S S E M B LY / A S S E M B LY

C AUTION  EXC E S S I V E P O U N D I N G O N A N C H O R P I N S

O R C A M RO L L E R P I N S TO R E M OV E O R I N STA L L T H E M C A N DA M AG E

T H E P I N SA N D C AU S E M I SA L I G N M E N T O F T H E B RA K E S P I D E RS A N D

B RA K E S H O E S. TH E U S E O F A S O F T H A M M E R O R B RA S S D R I F T

I S R E C O M M E N D E D TO R E M OV E O R I N STA L L T H E A N C H O R P I N S

I F N E C E S SA RY.

B RAKE DISA S S E M B LY:

1. Release brakes and back off slack adjuster.

2. Remove slack adjuster lock ring and slack adjuster.

3. Remove brake dru m .

4. Remove anchor pins and brake shoes.
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C o rrect installation of the speed sensor blocks is extre m e l y

i m p o rtant for proper operation of the AntiLock system.

Use electric welding equipment only to install the blocks.

1. Properly support the trailer axle using jack stands. Be

s u re to provide proper clearance to be able to weld the

sensor block on the axle near the tone (exciter) ring.

2. With the hub in place, locate the sensor mounting

block at the 9 or 3 o’clock position on the axle spindle to

lessen the effect from axle fle x u re due to loading. See

F i g u re 5. Manually hold the sensor block in place and

scribe its location on the axle spindle. See Fig. 6 & 8.

I m p o rtant: the distance of the sensor block from the face

of the tone ring “teeth” must be between .125” to .187”.

See Fig. 8.

3. Remove the hub and bearing assembly and brake

assembly from the axle spindle. Clean all oil or gre a s e

f rom the axle spindle. 

4. Install the sensor block on the fix t u re tool and attach

the fix t u re tool to the axle spindle.

5. Adjust the position of the fix t u re tool as necessary to

align the sensor block to the scribed position in Step 2 and

tighten in place.

6. Weld the sensor block to the spindle axle. Weld along

both sides of the block. See Fig. 6.

7. Remove the fix t u re tool and let the sensor block cool.

After cool down, install the sensor spring clip and sensor

as illustrated in Fig. 7.

MO U N T SE N S O R

BLO C K IN TH I S

RA N G E

SE N S O R BLO C K

10 2

11 1

12

9 3

WE L D BE A D

(A LO N GB OT HS I D E S)

BLO C K BO R E

SP E E D SE N S O R

MO U N T I N G BLO C K

TO N EO R

EXC I T E R RI N G

WH E E L HU B

AX L E

SE N S O R BLO C K

SP R I N G CL I P

SP R I N G CL I P TA B

SP E E D SE N S O R

MO U N T I N G BLO C K

WE L D BE A D

. 125” TO . 187 ”

EXC I T E R RI N G

HU B

FIG. 5 FIG. 6

FIG. 7 FIG. 8

WELDING ABS WHEEL SPEED SENSOR BLO C K S
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EV E RY 1,000 MI L E S:

Check oil level in wheel hub and inspect wheel 

for leaks.

15,000 MI L E S O R M I N I M U M O F T W I C E A Y E A R:

Check brake adjustment.

Repack wheel bearings (grease application).

25,000 TO 30,000 MI L E S

Check lining wear and estimate replacement time.

Replace with new shoes or reline when thickness of 

lining is 1/4" at thinnest point, or 1/16" above rivet or 

bolt head. Replace any cracked, broken or oil-soaked 

linings immediately.

Inspect camshaft, camshaft spider bushing, and

camshaft support bracket bushing for any signs of wear.

Lubricate camshaft bushings.

Inspect brake drums for heat checks, grooves, hot

spots, glazing, cracks, and out of ro u n d .

100,000 MI L E S, O N C E A Y E A R, O R AT B RA K E R E L I N E:

Replace wheel bearing lubricating oil (if applicable).

Check brake air chambers and slack adjusters.

Inspect brake rollers, roller shafts, anchor pins and

bushings and replace if necessary.

Lubricate brake adjusters.

Check shoes for bent shoe ribs, cracks in shoe table

welds or ribs, and elongated rivet holes. Replace shoes 

if any of these conditions exist.

TO RQUE SPECIFICAT I O N S

S U G G E STED PREVENTATIVE MAINTENANCE

FA STENER SPECIFICAT I O N S

PA RT NAME SIZE & THREAD TO RQU E

Spindle Outer Nut 2 5/8 - 16 UN 250-400 ft.-lbs.

Cam Brackets 5/16 - 18 Self-tapping 175-225 in.-lbs.

Air Chamber 5/8 - 11 UNC 100-115 ft.-lbs.
Mounting Bolts

Dust Shield S e l f - t a p p i n g 180-200 in.-lbs.
M o u n t i n g

Brake Lining Brass Scre w 100-150 in.-lbs.
To Ta b l e 3/8 - 24 UNF

Hub Cap to Hub 1/14 - 20 UNC 96-144 in.-lbs.
5/16 - 18 UNC 144-216 in.-lbs.

Wheel Stud 3/4 - 16 UNF 175-200 ft.-lbs.
B a c k n u t 7/8 - 14 UNF 180-250 ft.-lbs.

1 - 14 UNF 200-300 ft.-lbs.

Haldex ABA 7/16 - 14 UN 40-50 ft.-lbs.
C o n t rol Arm Nut
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Division Offic e
Spicer Trailer Products Division
Dana Corporation
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P.O. Box 2527
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Phone: 219-481-3441
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Axle Manufacturing Facility
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Dana Corporation
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Phone: 334-286-7000
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Dana Canada Inc.
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