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STUDENT OUTLI NE

MAI NTAI N HMWWWA2 SERVI CE AND PARKI NG BRAKE SYSTEMS

LEARNI NG OBJECTI VES:

1. Termnal Learning Objectives:

a. Gven a HMWWWA2, TM 9-2320-280-20-1&2, tools, shop
suppl i es, and equi pnment, perform organi zati onal mai ntenance
on the service brake system per the references. (6.4.12)

b. G ven a HMWWMWWVA2, TM 9-2320-280-20-1&2, tools, shop
suppl i es, and equi pnment, perform organi zati onal mai ntenance
on the parking brake assenbly, per the references.
(6.4.13)

2. Enabling Learning Objectives:

a. Gven a HMWMWWA2, TM 9-2320-280-20-1&2, tools, shop
suppl i es, and equi pnent, per the references:

(1) test the hydroboost. (6.4.12a)
(2) test the brake proportioning valve. (6.4.12b)

(3) renove the service brake caliper and rotor
assenbly. (6.4.12c)

(4) inspect the service brake caliper and rotor
assenmbly. (6.4.12d)

(5) install the service brake caliper and rotor
assenbly. (6.4.12e)

(6) bleed the service brake system (6.4.12f)

(7) test the service brake system (6.4.129)
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b. G ven a HMWMWA2, TM 9-2320-280-20-1&2, tools, shop
supplies, and equi pnent, per the references:

(1) remove the parking brake caliper and rotor
assenbly. (6.4.13a)

(2) inspect the parking brake caliper and rotor
assembly. (6.4.13b)

(3 install the parking brake caliper and rotor
assembly. (6.4.13c)

(4 adjust the parking brake assenbly. (6.4.13d)

(5 test the parking brake for correct adjustnent.
(6.4.13e)

OUTLI NE

1. I NTRODUCTI ON TO THE HMWWAZ2 SERVI CE BRAKE SYSTEM

a. Principles of Operation

(1) The first service brake conmponent we want to
| ook at is the hydroboost.

(a) This is the hydroboost. As you can see, it
is located on the left side of the engine conpartnment and
attached to the firewall.

(b) The hydroboost converts hydraulic pressure
supplied by the power steering punp to nmechanical power to
the master cylinder. It permts reduced brake pedal effort
and travel allow ng for decreased stopping distances. The
hydr oboost unit also includes a nitrogen charged pneumatic
accumul ator that stores hydraulic pressure for additional
power assisted brake applications in the event of a | oss of
pressure in the steering or brake system Severity and
duration of brake applications determ ne the nunber of
stops that may be nade after hydroboost failure.

(c) To test the hydroboost for serviceability,
depress the brake pedal several tinmes to exhaust the
accumul at or pressure, depress the brake pedal, and start

the engine. |If the hydroboost is serviceable, the brake
pedal should fall, then push back agai nst the operator's
f oot .
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(2) Master cylinder

(a) A master cylinder is attached to the
hydr oboost and acts as a reservoir for brake fluid and
converts nechani cal pedal pressure to hydraulic pressure
that is then supplied to the brake I|ines.

(b) Before we check the brake fluid | evel, the
exterior of the master cylinder and cover nust be clean.
Dirt, water, or grease will contam nate brake fluid causing
brake system damage.

(c) Renove the cover fromthe master cylinder
by moving the bailwire. The brake fluid | evel should be
approximately 1/8 of an inch fromtop of the primry and
secondary reservoirs.

(d) If the fluid level is |ow, make sure you
use only silicone brake fluid. Silicone brake fluid has a
| ow wat er pickup and good corrosion protection. The fluid
al so provides good lubrication qualities, rubber
conpatibility, low freezing point, and a high boiling
poi nt .

(e) At times, the rubber diaphragmin the cover
may be distorted. Always make sure the diaphragmis
conpletely seated before installing the cover to the master
cylinder. A distorted diaphragmw ||l cause brake fluid
spi |l | age.

(3) Proportioning valve

(a) The proportioning valve, mounted right of
the master cylinder, consists of a one-piece housing that
contains a valve that provides bal anced front-to-rear
braking, a pressure differential valve, and a switch.

(b) The pressure-differential valve section
activates a brake warning lanp on the instrunent panel if a
pressure loss in the front or rear brake system occurs.

(c) To test the proportioning valve for
serviceability, the vehicle should be at curb weight. Curb
wei ght is the weight of the vehicle with standard
equi pnment, fuel, oil, and cool ant.
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(d) Driving at a speed of approximtely forty-
five mles per hour on a dry hard road, decelerate the
speed to forty mles per hour and apply sufficient pressure
to the brake pedal to lock-up the front brakes. [If the
rear brakes |ock-up before the front brakes, the
proportioning valve is unserviceable.

(4) Brake lines

(a) brake lines are of seanl ess steel tubing
with a loop in each line to absorb vibration and reduce the
possibility of cracks in the |ine.

(b) brake lines direct brake fluid under
pressure fromthe master cylinder to all four brake
cal i pers.

(5) Disc brake assenblies. Disc brakes are used on
all four wheels. The brakes are |ocated on either side of
the front and rear differentials to protect the braking
surfaces fromroad-splash and reduce overheating. Each
di sc brake assenbly consists of a caliper, two brake pad
assenmblies, a rotor, a caliper adapter and cali per yoke.

(a) A one-piece cast iron rotor has integral
cast cooling fins between the braking surfaces for heat
diffusion. A rotor is attached to the output flange on the
front and rear differentials and prevents the output flange
fromturning when the brakes are appli ed.

(b) A caliper is positioned on the rotor and
slides on two nmounting pins which maintain caliper position
relative to the rotor and cali per yoke. The cali per
converts hydraulic pressure to mechanical force to press
t he brake pads agai nst the brake rotors.

(c) A caliper yoke is attached to the
differential housing by a caliper adapter.

(d) A caliper adapter and caliper yoke cradle
the i nboard and out board brake pads.

(e) brake pads apply friction to the brake
rotor when the brake pedal is pressed. |Inboard and
out board brake pads are interchangeabl e.

b. Replace The Service Brake Conponents
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(1) Renoval

(a) Wth a container ready to catch the brake
fluid, disconnect the brake line fromthe caliper. Cap the
end of the brake line to prevent dirt fromentering.

(b) Renobve capscrews and washers securing the
yoke and caliper to the adapter while noting position of
t he brake pad surfaces for installation.

(c) Renove yoke and two brake pads fromthe
adapter and renove the rotor.

(2) Cleaning and inspecting

(a) Clean mating surface of the caliper and
adapter with dry cleaning solvent and lubricate with a
i ght coat of grease.

(b) Inspect caliper and caliper piston for
cracks, pitting, |eaks or damage. |If any of these faults
are evident, replace the cali per.

(c) Inspect locating pin, bearings and
bushi ngs.

(d) Inspect the dust boot for tears or
deterioration. |If either of these faults are evident,
replace the caliper

(e) Inspect rotor for heat cracks,
di scoloration, pitting or scoring. |If any of these faults
are evident, replace the rotor.

(f) Inspect brake pads for glazing, oi
saturation, and wear to less than 1/8 of an inch. Replace
bot h pads and the pads fromthe opposite caliper if any of
these faults are evident.

(3) Installation

(a) Install the rotor and position brake pads
to the adapter, make sure the brake pads are installed with
linings facing the rotor. Failure to install themin this
manner may cause injury to personnel or damage to the
vehi cl e.
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(b) If the yoke | ocating pins were repl aced,
apply sealing compound to the threads and install the
| ocating pins in the yoke.

(c) Position yoke onto the adapter and apply
seal ing conpound to the threads of the capscrews. |Instal
t he washers and tighten capscrews to forty foot-pounds.

(d) When installing the caliper, it may be
necessary to use a "C' clanp and a bl ock of wood to bottom
out the piston in the caliper.

(e) Position caliper on the adapter and tighten
| ocating pins to sixty foot-pounds.

(f) Connect brake line to the cali per.

c. Bleed the Service Brake Systemof Air. [If only the
front or rear half of the service brake system has been
serviced, it is usually necessary to bleed only that half
of the system However, if a firm brake pedal cannot be
obt ai ned after bleeding half of the system it wll be
necessary to bleed the entire system

(1) Manual bl eeding

(a) Always wear eye protection when manually
bl eedi ng the brakes and bl eed the systemin the follow ng
order: right rear, left rear, right front, and left front.

(b) When manual ly bl eeding the brake system
check the fluid level in the master cylinder frequently.
If the master cylinder is allowed to beconme enmpty,
additional air will be drawn into the system

(c) Renpbve the protective cap fromthe bl eeder
screw and connect one end of a short piece of hose to the
bl eeder screw. Place the other end of the hose in a
container 3/4 full of brake fluid. The end of the hose
must be subnmerged in brake fluid.

(d) Have an assistant punp the brake and hol d
it down while you open the bl eeder screw approximtely 3/4
of a turn.

(e) When the brake fluid flows clear and free
of air bubbles, tighten the bl eeder screw and have your
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assistant slowy rel ease the brake pedal. You nmay have to
repeat the procedure nore than once to purge the system of
air.

(f) Performthe sane tasks on the renaining
di sk brakes. Renenber to check the fluid level in the
master cylinder frequently and add fluid as necessary.

(2) Pressure bleeding

(a) As stated earlier, always wear eye
protecti on when bl eeding the service brake system and bl eed
the systemin the follow ng order: right rear, left rear,
right front, and left front.

(b) Make sure there is brake fluid in the tank;
then pressurize the tank with air. Do not exceed the
manuf acturer's recommended wor ki ng pressure when
pressurizing the tank. A tank pressure of fifteen to
twenty psi is sufficient to bleed the system Open the
bl eeder screw | ocated on the filler plug to bleed any air
that may be trapped in the fluid section of the tank.

(c) Renpbve the cover fromthe master cylinder
and install the pressure tank bl eeder adapter to the master
cylinder. Connect one end of the line to the adapter, then
connect the other end of the line to the pressure tank.

(d) Renobve the protective cap fromthe bl eeder
screw and connect one end of a short piece of hose to the
bl eeder screw. Place the open end of the hose in a
container. The end of the hose nust be subnmerged in brake
fluid.

(e) Open the valve on the adapter line to allow
pressuri zed brake fluid to enter the brake system

(f) Open the bl eeder screw on the caliper
approximately 3/4 of a turn and observe brake fluid in the
container. Close the bl eeder screw when brake fluid flows
free of air bubbles. Performthe sane procedures on the
remai ni ng di sk brakes.

(9) Renove adapter fromthe master cylinder
and install the cover on the master cylinder.

d. Brake System Tests
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(1) TM 9-2320-280-20-1 contains a troubl eshooti ng
guide that will help you solve problens that may develop in
the MP98 brake system

(2) Let's turn to page 2-446 and | ook at question
nunber 2. Do the service brakes pass the road test
procedures at the right?

(3) Page 2-447 contains a list of service brake
road test procedures. Take a nmonment and read the
pr ocedur es.

(4) For training purposes, we'll say we have one or
nore of the problens |isted with our service brakes. So,
the answer to the question "does the service brakes pass
the road test" is no.

(5) The flow chart under question no. 2 directs us
to go to Bl of page 2-450. Let's turn to page 2-450.

(6) Now, we are asked if the fluid in the master
cylinder is free of contam nation and filled to the proper
| evel ?

(7) If the answer to the question was no, the fl ow
chart directs us to flush and bl eed the service brake
system It also directs us to paragraph 7-9 (page 7-18).
Look famliar? It should; it's the instructions for
pressure and manual bl eeding of the brake system

(8 If the answer to the question was yes, we woul d
continue using the flow chart until we corrected our
pr obl em

(9) Are there any questions about how to use the
t roubl eshooti ng guide to di agnose service brake
mal functi ons?

3. | NTRODUCTI ON TO THE HMWWA2 PARKI NG BRAKE SYSTEM

a. Principles of Operation. To hold the vehicle
stationary when parked, a |ever-operated parking brake
functions through a cable and rod |inkage assenbly. Wen
the driver pulls on the parking brake |ever, the piston in
the calipers ratchet out to force the brake pads agai nst
the rotors. The rotors are nmounted on the output flanges
of the differential.
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b. | dentification of Parking Brake System Conponents.
The parking brake is a nmechanically actuated system that
provi des a neans of keeping the vehicle stationary once it
has stopped and assists in energency stopping if there is a
service brake systemfailure. Follow along as | point to
each conponent on the training aid.

(1) A hand lever permts the operator to engage the
par ki ng brake. An adjusting cap on top of the brake |ever
permts the operator to make m nor tension adjustnments to
t he parking brake. The hand | ever has a rel ease button to
di sengage the parking brake.

(2) A brake rod connects the parking brake hand
| ever to the parking brake system by neans of an adjustable
clevis.

(3) Brake cabl es connect the parking brake calipers
to the brake rod at the equalizer bar nounted on the frane.

c. Inspect Parking Brake Linkage

(1) Check for bends or damage in the parking brake
rod and breaks or fraying in the parking brake cable.

(2) Inspect parking brake |linkage, clevis pins,
washers and cotter pins for security of mounting and
serviceability.

(3) Check rubber boot covering the bellcrank of the
par ki ng brake handle and the front of the brake rod for
cracks, tears, deterioration, and security.

(4) Inspect parking brake linkage for binding.

d. Renpbve Parking Brake Caliper and Rotor

(1) Chock the wheels and rel ease the parking brake
| ever.

(2) Renove skid tubes.

(3) Renove cotter pin, washer, and clevis pin from
brake clevis and | ever.
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(4) Renpbve clip and di sconnect parking brake cabl e
from caliper cable bracket. Discard clip.

(5) Disconnect brake line from coupling.

(6) Renove coupling and copper washer from cali per
Di scard copper washer

(7) Renopve two capscrews, washers, yoke, and
cal i per from adapter

(8) Slide yoke and | ocation pins out from cali per.

(9) Renove six capscrews and | ockwashers and
| ockwashers from hal fshaft, rotor and output fl ange.

(10) Disconnect halfshaft and renove rotor from
out put fl ange.

e. Inspect Parking Brake Caliper and Rotor

(1) Clean mating surfaces of caliper and adapter,
and | ubricate adapter slides with grease.

(2) Clean cooling fins of rotor.
(3) Inspect caliper and caliper piston face for
cracks, pitting, or damage. Replace caliper assenbly if

cracked, pitted, or damaged.

(4) Inspect caliper cable bracket for | ooseness,
damage, and rotation, if found replace bracket.

(5) Inspect dust boot for tears or deterioration,
if found replace caliper assenbly.

(6) Inspect rotor for heat cracks, discoloration,
pitting, and grooves, if found repl ace.

(7) Inspect yoke |ocating pins for cracks or
corrosion. Performstep 8, if cracked or corroded. |If
not, perform step 9.

(8) Using 7 mmhex driver, renove |ocating pins
fromyoke. Discard |ocating pins.
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(9) Inspect brake pads for glazing, oil saturation,
or wear. |If glazed, oil saturated or if brake pad
thickness is less than 1/8 of an inch, replace both sides.

f. Install Parking Brake Caliper and Rotor

(1) Install halfshaft and rotor torque capscrews to
48 f oot pounds.

(2)) Open bl eeder valve and depress piston into
caliper while rotating piston in a clockw se direction, and
at the same tine apply pressure until piston is seated in
its bore.

(3) Apply sealing conmpound to threads of |ocating
ins and install locating pins in yoke using a 7 mm hex head
driver. Tighten locating pins to 25-35 foot pounds.

(4) Slide yoke and locating pins into caliper.

(5) Apply sealing conmpound to tapped hol es of
adapter.

(6) Install a caliper and yoke on adapter with two
washers and capscrews. Using a crow foot tighten capscrews
to 30-40 foot pounds.

(7) Install copper washer and coupling on caliper
and connect brake line to coupling.

(8) Install parking brake cable on caliper cable
bracket with clip.

(9) Check position of |ever and ensure it is in
contact with caliper cable bracket stop.

(10) Install parking brake clevis to lever with
clevis pin, washer, and cotter pin.

h. Rear Dual Service/Parking Brake Adjustnment. The
par ki ng brake nechani sm has an automatic adjusting feature
and does not require periodic manual adjustment. When
par ki ng brake conponents or rear brake pads are repl aced,
t he parking brake |inkage nust be initially positioned to
ensure proper parking brake system operation. The
adj ust mrent procedures are as follows:
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(1) Renove clip and spread the boot to all ow access
to the cotter pin.

(2) Renove cotter pin, washer, and clevis pin
securing the clevis to the bellcrank. Discard the cotter

pi n.

(3) Repeatedly apply and adjust the parking brake
hand | ever until the bellcrank linear travel is 0.75 of an
i nch.

(4) Release the parking brake and | oosen the | ock
nut. Adjust the clevis so holes align with the holes in
the bell crank. The parking brake clevis nust align with
the holes in the adjusting bellcrank wi thout forces to
obtai n proper parking brake adjustnment. When correct
adj ust nent has been made, secure the clevis to the
bellcrank with clevis pin, washer, and a new cotter pin.

(5) If necessary, you can renove any excess sl ack
in the parking brake cables by turning the parking brake
rod clockwi se into the clevis. First |oosen the |ocknut
behind the clevis four or five turns. Turn the parking
brake rod cl ockw se just enough to renobve any excess sl ack,
maki ng sure not to over tighten the brake rod. Over
tightening may result in the brakes dragging.

(6) The parking brake rod is properly adjusted if
the lever is in contact with the caliper cable bracket
st op.

(7) Tighten | ocknut against the clevis.

(8) Install clip in the boot.

(9) The only additional adjustnment necessary is
acconmplished with the parking brake hand | ever.

i. Test the Parking Brake

(1) Apply the parking brake, depress the service
brake pedal, and start the engine.

(2) Wth engine at idle speed, place the transfer

shift lever in high, transm ssion shift |lever in drive, and
slowy rel ease the service brake pedal
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(3) The parking brake should hold the vehicle
stationary, if the vehicle noves, adjust the parking brake.

REFERENCES:

™ 9-2320- 280-20-1
T™ 9-2320- 280- 20- 2
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