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STUDENT OUTLI NE

PREVENTI| VE MAI NTENANCE CHECKS AND SERVI CES

LEARNI NG OBJECTI VES:

a. Termnal Learning Objective: Gven a NAVMC form 10245,
and references, conplete notor transport forms and records
wi t hout error.

b. Enabling Learning Objectives: G ven a NAVMC form 10245,
TM 9- 2320-280- 10, TM 9-2320-280-20-1, 2,3 conpl ete NAVMC 10245
formw t hout error.

OUTLI NE

1. ERO AND PMCS PROCEDURES

a. Equi pnent Repair O der

(1) Table 2-1 of TM 9-2320-280-20-1 lists the sched-
ul ed Preventive Mai ntenance Checks and Services (PMCS) per-
formed on ML123 vehicles by the organi zati onal naintenance
mechanic. Turn to page 2-2 of TM 9-2320-280-20-1 and read

paragraph 2-8, "Intervals."” Paragraph 2-8 infornms us that
unit mai ntenance personnel assisted by the operator or crew,
wi |l performchecks and services sem annually, biennially, and

annually. The requirenent for sem annual PMCS on tactical no-
tor transport equi pnment not under a manufacturer's warranty
has been deleted. Now, let's turn to page 2-4 of our TM and
find out howthis will effect our PMCS procedures.

(2) Before Sem annual PM s were deleted, we perfornmed
a Sem annual PM on our tactical vehicles every six nonths, an
Annual PM every year, and a Biennial PMevery two years. Now,
we are only required to performan annual and a biennial. In
ot her words, the services prescribed for Sem annual PMCS wi |
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now be perfornmed annually. Renenber, the Annual PMCS incl ude
all Sem annual PM services and the Biennial PMinclude both
t he Annual and Sem annual PM servi ces.

(3) In a previous |lesson, you were told the ERO is
used to request mai ntenance on tactical ground equi pment to
i nclude nodification, calibration, corrective maintenance,
limted technical inspection and preventive mai ntenance checks
and servi ces.

(4) Using the ERO you have been provided, enter "Per-
form APM 52" on the first line in the Description of Wrk Col -
um. APM i s annual preventive maintenance and the number 52
identifies the specific defect of the equi pnment.

(5) We are preparing the ERO to perform an "Annual" PM
on a ML123 vehicle, so we need to use the nunber of the tech-
ni cal manual for that vehicle, which is TM 9-2320-280-20-1.

At this time, enter the TM nunber on the second |ine of the
Descri ption of Work col um.

(6) When using item nunbers froma TM during the per-

formance of schedul ed mai ntenance, list only those tasks on
t he ERO where actual work is perforned; for exanple, adjust,
test, lubricate, renove, and replace.

(7) Do not lists tasks such as checks and inspecti ons.
When a work task is perforned that calls for observation; for
exanpl e, "Replace the air filter when it is unserviceable,"”
this task will be entered on the ERO only if the air filter is
repl aced.

(8) Labor hours will be recorded on the ERO to the
nearest one-tenth of an hour. Cunulative time is the total
time used to acconplish the entire task. For exanple; if two
mechani cs work on the same itemfor thirty m nutes each, then
the | abor hours will reflect one hour.

(9) The mechanic performng the PMCS will sign his/
her nane in the Mechanic Signature Colum of the ERO. When
nore than one mechanic perforns the PMCS, the senior person
wll sign as the responsible individual.

b. General Service and |Inspection Procedures
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(1) Paragraph 2-10 informs us to nake sure all itens
are correctly assenbl ed, secure, not worn, serviceable, not
| eaki ng, and adequately | ubricated.

(a) When an itemis in the proper position and al
parts are present, it is correctly assenbl ed.

(b) When attaching hardware, wres, clanps, and
hoses cannot be noved by hand or the |ight pressure of a
wrench, they are considered secure.

(c) If an itemis worn beyond repair and is |ikely
to fail before the next schedul ed inspection, it is unservice-
abl e.

(d) An itemis adequately lubricated if it neets
the requirenents specified by the lubrication instruction or
| ubrication order for the vehicle.

(2) MVWhere the instruction "Tighten" appears in the
procedures colum, you nust tighten the itemto the prescribed
torque val ue, even though the item appears to be secure. This
task is recorded on the ERO

c. Specific PMCS Procedures

(1) The item number columm provides a | ogical order
for PMCS performance and, as stated earlier, is used as a
source nunber for the ERO upon which your PMCS will be re-
cor ded.

(2) | explained the interval columm earlier, so let's
| ook at the itemto be inspected colum. Here we have listed
the system common name, or location of the itemto be in-
spect ed.

(3) Read and abide by all notes, warnings, and caution
statenments listed in the procedures colum. The procedures
colum al so provides instructions and in some cases references
for servicing, inspection, replacenent and adj ustnent proce-
dures. For exanple, the procedures colum for item nunber
twenty-one instructs us to performthe preventive maintenance
listed in TM 9-6140-200-14. This manual is for |ead-acid
storage batteries and
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the material was presented to you in the instructional nodul es
where you had the opportunity to inspect, test, service, and
replace battery system conponents. The sanme holds true for

all the itenms you are required to check and service during
schedul ed PMCS

(4) The not fully m ssion capable colum inforns us
that the vehicle is not mssion capable if it nmeets the crite-
ria |isted.

2.  PREVENTI VE MAI NTENANCE CHECKS AND SERVI CES - HMWW

a. Operator's PMCS. Before the nechanic begins the an-
nual PMCS, he would make sure the operator/crew of the vehicle
has perforned the PMCS listed in TM 9-2320-280-10.

b. Annual PMCS. W will assunme that all PMCS listed in
TM 9- 2320- 280- 10 have been perfornmed and a road test was con-
ducted. No problens were noted.

(1) Fuel System

(a) First, inspect the fuel filter/water separator
assembly for dents and cracks that could cause | eaks.

(b) Next, inspect the fuel injection punp, nozzle
lines, and fittings for |eaks and damage.

(c) Then, inspect the rear fuel injector nozzle
rubber cap for presence and condition.

(d) Next, inspect all fuel lines for |oose connec-
tions, splits, cracks, and bends that could | eak.

(e) Performthese tasks now. Allow the students
time to inspect the fuel system conmponents.

(f) Now, disconnect the |eads fromeach gl ow plug
and check for resistance between the glow plug term nal and
ground. The procedures are |located in paragraph 3-36 of page
3-68

(g) Next, check each gl ow plug for |ooseness and
danmage. |If the glow plugs are not damaged, tighten each plug
to 8-12 foot-pounds.

(h) Refer to the TM and perform these PMCS now.
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(2) Serpentine belt.

(a) Check for mssing, broken, cracked, and frayed
serpentine belt.

(3) Protective control box.

(a) Inspect the four nuts securing the protective
control box. If the nuts are |oose, tighten them

(b) Once the nuts are tight, make sure the cannon
pl ugs are securely connected to the control box

(4) Cooling system The warning in the procedures
colum instructs us to turn the radiator cap only one-half of
a turn to allow pressure to be released. In reality, we turn
the surge tank filler cap one-half of a turn.

(a) First, check to see if the coolant |level is
correct. If you are in doubt, the required information is |o-
cated in TM 9-2320-280-10 that you have at your work site.

(b) Next, check the coolant condition and protec-
tion level. |If the ERO indicated a cool ant heating problem
you woul d pressure test the radiator cap and cooling systemin
an attenpt to isolate the problem

(c) Inspect the surge tank, radiator shroud, power
steering cooler, oil cooler, and all hoses and fittings for
security of nmounting, |eaks, and deterioration. Inspect the

radi ator and oil cooler cores and cl ean as necessary.
(5) Air-intake system

(a) Inspect and clean the air cleaner elenent and
housing. |If the elenment is damged, it nust be repl aced.

(b) Before sem annual PM s were del eted, we checked
the CDR val ve every six nmonths. As stated earlier, this item
i's now checked annually.

1 Disconnect the CDR valve oil fill tube hose

fromthe CDR val ve and inspect the CDR valve and |ines for
| eaks, cracks, and restrictions. Replace any damaged item
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2 If oil drips out of the CDR val ve or hose,
repl ace the CDR val ve.

3 If oil does not drip fromthe CDR val ve or
t he hose, clean any oil or carbon deposits fromthe CDR val ve
with a clean, lint-free cloth.

4 Do not clean the CDR valve with cleaning sol-
vent. Cleaning solvent will danage the diaphragminside the
CDR val ve.

(6) Alternator. For the purpose of this PM we wll
assume the road test indicated that the charging systemis
functioning properly.

(a) Inspect the electrical wiring for broken
strands, frayed, cracked, or worn insulation, and | oose con-
nections. Mke any necessary repairs or replacenents.

(b) Now, check the pulley for damage and make sure
that the pulley nut is torqued properly in accordance with the
techni cal manual

(c) Next, check the alternator mounting bolts for
security of mounting and tighten themin accordance with the
techni cal manual

(7) Accelerator linkage. Inspect the accelerator
I i nkage for bends, excessive play, cracks, and danage t hat
coul d cause failure.
(8) Suspension and steering systens.
(a) First, place the vehicle on jack stands. Then,
renove the wheel and tire assenblies. Place the assenblies to
the side of the vehicle.

(b) Next, check the front, rear upper, and | ower
ball joints for the proper torque.

1 Torque the upper ball joint to the upper con-
trol armto proper torque.

2 Torque the upper ball joint to the geared hub
to proper torque.
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3 Torque the lower ball joint to the | ower con-
trol armto proper torque.

4 Torque the |lower ball joint to the geared hub
to proper torque.

(c) Also, check the locknuts. Elastic |ocknuts
that can be turned onto a bolt or stud by hand are worn out
and are not serviceable. |If they are castellated nuts, they
are servi ceabl e even though you can turn them by hand. Cas-
tellated nuts are secured by cotter pins.

(d) Inspect the control arnms, control arm bushings,
springs, shock absorbers, and bracket for damage. The draw ng
in the procedures colum identifies the suspension conponents
that require inspection.

(e) Next, inspect the steering colum U-joints, tie
rods, pitman arm center link, and idler armfor breaks,
cracks, and wear. These conponents are also depicted in the
procedures colum for Item No. 10.

(f) Now, inspect the steering gear for nounting se-
curity and tighten the mounting bolts to proper torque.

(g) Then, inspect the power steering punp, power
steering gear, hydraulic control valve, hoses, lines, and fit-
tings for | eaks or damage.

(9) Brake system

(a) We will begin by inspecting the master cylin-
der, hydro-boost, lines, and fittings for | eaks and damage. A
drawi ng of these conponents is in the procedures colum.

(b) Next, clean the exterior of the master cylinder
and check the cylinder fluid level. Fill the cylinder if it
I'S necessary.

(c) Then, inspect the service brake pads and rotor
di sks for wear. The procedures are |ocated in paragraph 7-19
of TM 9-2320-280-20-2. As you can see, a drawi ng of the ser-
vice brake pads and rotor disk are in the procedures col um.

(d) Next, inspect the parking brake pads and rotor
di sks for wear. Inspect the parking brake cable, cable clips,
| ever, spring, and push rod/guide for binding and | oose conpo-
nents.
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(e) If your assigned vehicle is equipped with a
singl e parking brake assenbly nounted between the rear propel-
| er shaft and rear differential, lubricate the parking brake
| ever, parking brake cam parking brake guide pins with WIR
| ubri cant.

(f) If you are perform ng PMCS on a vehicle
equi pped with a left and right parking/service brake assenbly
mount ed between the rear axle half-shafts and rear differen-
tial, lubricate the parking brake |l ever with WIR | ubri cant.
The parking/service brake assenbly requires no |ubrication.

(10) Engine and transm ssion nounts.

(a) First, inspect the engine nmounts and insul ators
for | oose, worn and damaged conditi ons.

(b) Then, check for |oose or m ssing engine nmount
capscrews and | ocknuts. A drawi ng of the engi ne nmounts and
fastening hardware is in the procedures col um.

(c) Next, using a 3/4-inch torque adapter, tighten
the two capscrews securing the transm ssion nmount to the
adapter and tighten the two | ocknuts securing the transm ssion
mount to the crossnenber in accordance with the technical man-
ual .

(11) Starter

(a) First, inspect the starter for nmounting secu-
rity. Tighten the nmounting bolts in accordance with the tech-
ni cal manual

(b) Next, inspect the starter cables and studs for
| oose nuts and danage.

(12) Transm ssion

(a) First, inspect the vent |ines and connectors
for security, cracks, and deterioration.

(b) Next, inspect the transm ssion shift |inkage
for bends, excessive play, cracks, and danage that coul d cause
a failure.

(13) Transfer
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(a) First, inspect the transfer case vent |ines and
connectors for security, cracks, and deterioration.

(b) Next, inspect the transfer case shift |inkage
for bends, excessive play, cracks, and damage that could cause
a failure.

(c) Then, check the transfer case fluid | evel at
the check and fill plug. If netal particles are found on the
drain plug, notify your supervisor.

(d) Next, inspect the oil cooler lines for |eaks
and check for | oose oil cooler line nuts.

(14) Driveline Conponents

(a) Inspect the geared hub vent |ines and connec-
tors for security, cracks, and deterioration.

(b) Next, inspect the geared hub for |eaking seals
and damage.

(c) Then adjust the spindle bearings. The proce-
dures colum inforns us the required information is |located in
par agraph 6-13.

(d) After the bearings have been adjusted, inspect
the differential vent |lines and connectors for security,
cracks, and deterioration.

(e) Next, inspect the front and rear differentials
for | eaking seals and cracks.

(f) Then, check the differential lubricant |evel.
The | evel should be within 1/4 inch of the fill plug opening
when the lubricant is cold, or the plug | evel when the |ubri-
cant is hot. The procedures colum depicts the |ocation of
the fill plug.

(g) Next, inspect the U-joints for danage, free
pl ay, and m ssing or unserviceable lubrication fittings.

(h) Now, tighten the front propeller shaft nounting
capscrews, tighten the rear prop shaft capscrews and the U
bolts in accordance with the technical manual. Also, tighten
the hal fshaft nounting bolts to proper torque.
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(15) Exhaust Conponents, Frame and Crossnenbers

(a) First, inspect the exhaust system for cracked
and | oose pipes nmuffler, and hangers. Also, check for evi-
dence of exhaust |eaks. To prevent injury, make sure the ex-
haust conmponents are cool.

(b) Next, inspect the frame side rails for cracks,
breaks, bends, wear, deterioration, and m ssing or |oose fas-
t eners.

(c) Then, inspect the crossnenbers for cracks,
br eaks, bends, deterioration, and | oose or m ssing fasteners.

(16) Tires

(a) Check the tread depth of the tires with a tire
gage. Replace the tire if the tread depth is |ess than 2/32
of an inch.

(b) Next, inspect the tires for uneven wear.
(c) Then, check the wheels for bal ance.

(d) For normal tire wear, rotate the tires as shown
in the rotation diagramin the procedures colum for Item 19.

(e) After the tires have been rotated, tighten the
wheel |lug nuts in accordance with the technical manual. Fol -
| ow the tightening sequence shown in the procedures col um of
Table 2-1. Renove the jack stands and | ower the vehicle.

(f) Next, check the alignment of the front and rear
wheel s. Adjust as necessary. Alignment procedures are |o-
cated in TM 9-2320- 280- 20- 2.

(17) Engine

(a) Inspect the engine for | eaks or danage that
coul d cause engine failure.

(b) If the oil requires changing, inspect the oi
pan drain plug for metal particles. |If nmetal particles are
found, notify your supervisor.

(18) Battery
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(a) The procedures colum refers us to TM 9-6140-
200- 14 for specific details on battery maintenance. Renenber
| addressed this earlier in the | esson when | introduced you
to specific PMCS procedures.

(b) First, inspect the battery box for corrosion
and debris.

(c) Next, clean the slave receptacle and coat it
with corrosion preventive conpound.

(d) Then, check and record on the ERO the specific
gravity of each battery cell

(e) Next, inspect the battery cables for frays,
splits, or |ooseness.

(19) Deep Water Fording Kit

(a) Inspect the vent tubes for bends, cracks,
breaks, deterioration, and restrictions.

(b) Inspect the vent tube nmounting hardware for
proper installation.

(c) Inspect the air intake and exhaust extensions
for proper installation and | eaks.

(20) Fuel System

(a) The fuel filter element is replaced every
6, 000 nm |l es are annually, whichever occurs first.

(b) Inspect the water separator for dirt, contam -
nation, or damage.

(c) The maintenance procedures are located in TM
9-2320- 280-20-2.

(21) Air Intake System

(a) Renove the engine oil dipstick fromthe oil
di pstick tube and install a manometer in the dipstick tube.

(b) Connect STE/ICE-R to the DCA connector and
start the engine.
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(c) Allowthe engine to idle and record the water
pressure. The pressure should be zero or a slight vacuum

(d) Increase the engine speed to 2,000 rpm and re-
cord the pressure. The pressure should be 2-5 inches.

(e) If the pressures are not within specifica-
tions, replace the CDR val ve.

(22) Final Road Test
(a) To check the vehicle for proper operation and
performance, the nmechanic performng the PMCS woul d conduct a
final road test.
(b) If the annual PMCS were perfornmed correctly,
t he vehicle should be m ssion capable until the next schedul ed
PMCS.

REFERENCES:

™™ 9-2320- 280- 10
™™ 9-2320-280-20-1, 2, 3
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