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STUDENT OUTLINE

DURING OPERATION PMCS AND MALFUNCTIONS

TERMINAL LEARNING OBJECTIVES:
Given an M series vehicle and references, and under the supervision of a qualified operator, perform preventive Maintenance Checks and Services (PMCS) on M Series Vehicles per the references and without injury to personnel and damage to equipment. (3531.02.01) 

Given an M series vehicle and references, and under the supervision of a qualified operator, operate M series Vehicle On-Road per the references and without injury to personnel and damage to equipment. (3531.01.02)

ENABLING LEARNING OBJECTIVES: 

Given an MK series vehicle and references, operate engine per references. (3531.01.02f)

Given an MK series vehicle and references, perform basic on-road vehicle maneuvers per the references. (3531.01.02g)

Given an MK series vehicle and references, maintain forward control of the vehicle per the references. (3531.01.02i)


OUTLINE:

1.  DURING OPERATIONS PMCS:

a.  Perform During Operations PMCS tasks in the same order each time you are dispatched to prevent missing any necessary checks.


b.  In order to monitor vehicle operation, you need to be able to recognize when the vehicle is operating normally and when malfunction is indicated.

2.  IN CAB CHECKS:

a.  With the engine idling between 500 and 800 RPM: 

(1)  The transmission temperature gauge should read between 160 and 250 degrees Fahrenheit.



(2)  Be sure to check the transmission temperature gauge frequently during operation.


b.  Make sure to check that the air pressure gauge:

(1)  Gauge should read between 100 and 125 PSI.



(2)  When the gauge reaches 125 PSI, listen for the air dryer purging.


c.  With the engine idling, the air restriction indicator should read 15 or below.

(1)  When the vehicle is in operation, the maximum reading can go as high as 25 before damage occurs to the vehicle.  

(2)  Notify 2nd   Echelon maintenance if the reading gets above 20.

d.  The steering wheel should be checked while the vehicle is at idle and during operation,

(1)  To perform this check, turn the steering wheel back and forth to verify that the steering wheel is controlling the movement of the wheels.

(2)  Delay ins response to turning the wheel (“mushy” steering) should be reported.


e.  To check if the parking brake works properly:

(1)  Pull the parking brake control lever out to set the brake.  

(2)  Select Drive (D) on the transmission range and run the engine at 1000 RPM.  

(3)  The vehicle should not move.

f.  While the vehicle is in motion verify that the service brakes work properly.  They should not feel spongy or require excessive force to be applied.

g.  To verify that the engine brake is working properly, the vehicle must be moving.  

(1)  Set the engine brake switch to the ON position, and then remove your foot from the throttle.

(2)  If the engine brake switch is in the ON position and pressure is removed from the accelerator pedal, the number 3 will appear in the transmission selector window.  

(3)  You should hear a louder sound from the engine and the vehicle should slow down.

h.  While the vehicle is in motion, check the operation of the speedometer.  Be sure that the speedometer needle increases and decreases as your speed changes.

3.  OUTSIDE VEHICLE CHECKS:

a.  There are a number of during operation checks that need to be performed outside of the cab as well.


b.  With the engine running, listen for any unusual noises, a rough idle of misfiring.  Look for smoke coming from anywhere under the hood.


c.  At each checkpoint or rest stop, you are required to check that the cargo is properly secures.  

(1)  For instance verify that cargo has not shifted or slipped.  

(2)  If necessary, tighten tie down straps. 


d.  If you are in an area that requires an artic cargo heater, you need to turn the heater on and verify that it works properly.  

(1)  Check for leaks in the fuel and exhaust lines.  

(2)  The guard should be free of debris, and it should be venting in the proper positions.

e.  Transmission



(1)  While the vehicle is in motion, check that the transmission is performing properly.  Make sure that the transmission shifts smoothly and operates properly in all ranges.



(2)  Operating the transmission for extended periods without a `hot check` of the transmission fluid level, risks damaging the transmission.  

(3)  Before performing a hot check, make sure the vehicle is on level ground.

(a)  To check the transmission fluid level, you will need to first select Drive (D) then Reverse  (R) on the transmission control pane.  You will then need to select Neutral (N).

(b)  To perform a hot check of the transmission fluid, you will need to remove the dipstick.  

(c)  Rotate the T-handle of the dipstick in a counter clockwise direction until you feel the seal release.  

(d)  Then remove the dipstick out by pulling toward you.  The dipstick is approximately 5 feet long.




(e)  Wipe the dipstick with a clean rag.  Then reinsert the dipstick.

(f)  Remove the dipstick once again.  Read the fluid level on the dipstick.  The safe operating level is anywhere within the ‘Hot Run’ band or the ‘Hot Full’ band, on the dipstick.

(g)  Check the level more than once.  If readings are not consistent, notify unit maintenance personnel.  

(h)  If the fluid level is below the “Hot Run’ band on the dipstick, add fluid as necessary to bring the level with in the normal operating range.

(i)  If the fluid level is to high, the transmission will need to be drained.  Notify second echelon maintenance.  Failure to do so could result in transmission damage.

4.  MALFUNCTIONS:

a.  This section of the lesson discusses some common malfunctions you may experience on the road.  Possible solutions for these malfunctions are also introduced.  


b.  If you experience a malfunction not discussed here or you are unsure how to handle a malfunction, refer to the Operator’s Manual (TM 10629-10). 


c.  All malfunctions should be annotated on your trip ticket and reported to 2nd Echelon maintenance. 


d.  If your vehicle breaks down, get it out of the flow of traffic and off the road, if possible. 

(1)  Always turn your hazard warning flashers on as a warning to other drivers.



(2)  Reflectors are included in the hazard warning kit, located under the passengers seat.  

(3)  Reflectors should be placed in, or near, the roadway to warn drivers that your vehicle is broken down and may be as possible hazard.

(4)  If you stop on a road or shoulder of any road, the first thing you must do is put out your emergency warning reflector triangles.

(5)  On a 2-lane road carrying traffic in both directions or on an individual highway, place a reflector within ten feet of the rear corner of the vehicle to mark the location.  Place other reflectors 1000 feet behind and ahead of the vehicle. 

(6)  If you stop on the road, or on the shoulder of a one-way road or divided highway, place warning reflectors 10 feet, 100 feet, and 200 feet from the rear of the vehicle.  Each reflector should face the oncoming traffic and should be placed so that the traffic lane is not blocked.

(7)  If the vehicle is stopped within 500 feet of a curve, crest of a hill, or other obstruction, the warning reflector should be placed to give ample warning to other users or the roadway.  




(a)  Place one reflector 10 feet from the rear of the vehicle to mark its location.  

(b)  Place another reflector 100 feet in front of the vehicle.  

(c)  The last reflector should be placed between 100 and 500 feet from the vehicle, depending on the obstruction presented by the curve or hill.  

(8)  DO NOT use military personnel to warn drivers by manual flagging except where emergency warning devices do not give adequate warning to civilian drivers.  Death or serious injury may result. 


e.  For each malfunction discussed her, several solutions are presented.  However, you should NOT attempt to make repairs on your vehicle if it is in an exposed position on the road.  


f.  Engine malfunctions

(1)  The engine runs rough after warm-up but never achieves full power or there is excessive exhaust smoke.

(a)  The first thing you should do is check the air filter restriction indicator. If the indicator reads 20 or above, reset the indicator.  If the reading is still 20 or above after resetting, notify 2nd Echelon maintenance.  

(b)  If the air filter’s restriction reads 20 or below, check the fuel water separator.   Look for signs of damage, contamination or water.  If water or contamination is present, drain fuel from the sediment bowl until clean fuel drains out.  If the fuel water separator or fuel filter are damaged or leaking, notify 2nd Echelon maintenance.

(c)  Check the fuel lines and connections for damage or leaks.  If damage is found, notify 2nd Echelon maintenance.  

(d)  If you have not found a problem or damage in the previous checks, then air could be in fuel line.  To prime the fuel system, refer to the Operator’s Manual.  If air cannot be purged from the system, notify 2nd Echelon maintenance.

(2)  If the engine is overheating, give the engine and cooling system components time to cool down by letting the engine idle between 600 and 800 RPM until the coolant temperature drops.  

(a)  If the engine fails to cool between 3 to 5 minutes shut the engine down.

(b)  DO NOT touch cooling system hoses or remove the surge tank cap without hand and eye protection.  Failure to comply with these safety measures could result in serious burns.  




(c)  Check that the fan ford switch is in the OFF position.

(d)  Check the coolant level in the coolant overflow reservoir.  If the level is low, add coolant to the reservoir until it reaches the COLD mark.  If the reservoir is completely empty, check the surge tank.  Add coolant if necessary.  If the surge tank is empty, notify 2nd Echelon maintenance.  

(e)  Clear the coolant radiator fins, charge air cooler fins and the hood grill of debris such as paper or leaves.

(f)  Check surge tank, coolant hoses, clamps and radiator for leaks or damage.  If leaks are found or the problem still exists, notify 2nd Echelon maintenance. 

(3)  If the engine is low on oil, you may have several indications. The oil pressure reading on the oil pressure gauge may drop.  The low engine oil indicator light or the check engine indicator will come on while driving.  With the engine off, check the engine oil level.  Add if necessary.  If you find a Class 3 leak or the problem continues, notify 2nd Echelon maintenance.  


g.  Transmission malfunctions.

(1)  When the transmission over heats, the transmission temperature gauge will indicate the rise in temperature.  The transmission temperature indicator light and ‘check Trans’ light may also come on.  Check the transmission fluid level.  If the level is low, add the necessary amount of fluid.  If the level is high, notify 2nd Echelon maintenance.



(2)  Check that the fan ford switch is in the OFF position.

(3)  Check the coolant level in the coolant overflow reservoir.  If the level is low, add coolant to reservoir until it reaches the COLD mark.  If the reservoir is completely empty, check the surge tank.  Add coolant if necessary.  If surge tank is empty, notify 2nd Echelon maintenance.  

(4)  Clear the coolant radiator fans; change air cooler fins and the hood grill of debris such as paper or leaves.

(5)  Check the surge tank, coolant hoses, clamps and radiator for leaks or damage.  If leaks are found or problem still exists, notify 2nb Echelon maintenance.  

(6)  If the transmission will not shift into or out of the gear, the yellow `Check Trans` indicator light should come on.  If the ‘Check Trans’ indicator light remains on after startup or comes on while operating the vehicle, pull the vehicle over to the side of the road and stop.  DO NOT shift into Neutral (N).

(7)  One possible reason for the problem may be the weather conditions you are operating in.  If the transmission fluid temperature is below 19 degrees Fahrenheit, the only gears available are Reverse  (R), Neutral (N) and third (3).  Remaining gears in drive will not be available until the transmission fluid reaches minimum temperature.

(8)  In order to troubleshoot this problem, the ‘Limp Home’ procedures may be necessary.  First, select Reverse (R) on the transmission selector.  

(9)  If the transmission does not shift, then set the transmission range selector to the desired gear and continue on with your mission.  Notify 2nd Echelon maintenance that the transmission was not working properly as soon as possible. 

(10)  If the vehicle does NOT shift into (R) reverse, the transmission is locked and will not come out of that gear until (N) Neutral is selected or the engine is turned OFF.  Once (N) is selected, the vehicle will not be operational until the transmission is repaired.  Notify 2nd Echelon maintenance.


h.  Suspension and steering malfunctions.

(1)  If you notice that the wheels wobble, the vehicle shimmies wanders or pulls to one side, check the wheels for loose, missing or broken lug nuts.  Tighten any loose lug nuts before driving on.  Second Echelon maintenance must be notified if loose lug nuts are found in order to verify that the lug nuts are tightened to the proper torque requirements.

(2)  Check the tires for damages or bulges as well as for bent wheels.  If, necessary, adjust the pressure.

(3)  Check the CTIS control panel for the proper terrain setting. Check the CTIS seals and wheel valves for damage or air leaks.  If the tires and wheels are in good condition and you are still experiencing problems, notify 2nd Echelon maintenance.  

(4)  As you are driving, you notice that the vehicle is becoming increasingly hard to maneuver around curves.  Check the level of steering hydraulic reservoir.  If the fluid is low, fill to the proper level.  Check for loose or leaking steering hydraulic lines.  If connections or lines are loose or damaged, notify 2nd Echelon maintenance.  

(5)  Check the tires for proper air pressure.  If necessary, adjust the pressure.  If the steering problem exists, notify 2nd Echelon maintenance.


i.  Pneumatic (air) system malfunctions.

(1)  If the buzzer is sounding and the low indicator lights are on, check the air pressure gauge.  If the gauge shows 75 PSI or more, the buzzer and the indicator lights should not be engaged.  Notify 2nd Echelon maintenance.

(2)  If the gauge indicates that the air pressure is below 75 PSI for an extended period of time, make sure that the trailer air supply control is in the OFF position.  The trailer air supply control should be pulled out.  If the trailer air supply control is off, then check that all of the air reservoir drain valves are closed.  Lastly, check that there are no leaks in the hoses, lines, fittings and connections.  If no leaks are detected and the problem still exists, contact 2nd Echelon Maintenance. 

(3)  You apply the service brake pedal, or the parking brake, and the trailer brakes do not work.  Check that the services and emergency air hoses are secure and connected correctly.  If the problem still exists, notify 2nd Echelon maintenance.  


j.  Electrical system malfunctions.

(1)  An undercharged or overcharged battery may cause electrical problems.  Check the volt gauge reading.  Under normal operating conditions, the gauge should indicate between 24 and 30 volts.  If the gauge reading is not within the normal operating range, notify Echelon maintenance.

(2)  If the gauge indicates proper voltage, check the battery terminal connections.  The connections should not be loose or dirty or corroded.  If the connections are in good condition and you are still experiencing electrical problems, notify 2nd Echelon maintenance. 

(3)  The windshield washer is not working properly.  Check the fluid level in the windshield washer reservoir.  If the level is low, refill the reservoir.  Check and tighten any loose washer connections.  If the problem persists, check the battery terminal connections and voltage indicator.  If you continue to have a problem, notify 2nd Echelon maintenance.


k.  Always refer to the operator’s Manual for the system information and a list of procedures to be followed whenever you encounter vehicle or system malfunctions on the road. 


l.  Before you begin any procedures or work on the MK23, be sure to refer to the Operator’s Manual in order to familiarize yourself with all safety concerns.  Follow all cautions and warnings.  Failure to comply could cause injury or death to you or others.

