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STUDENT OUTLINE
TIRE MAINTENANCE
PURPOSE:  The purpose of this lesson is to teach you how to perform tire maintenance.

STUDENT REFERENCES:

TM 9-2320-260-10

TM 9-2320-272-10

TM 9-2320-280-10

TM 9-2610-201-14

TERMINAL LEARNING OBJECTIVE:  Given a tactical motor vehicle with an unserviceable tire, all required tools and equipment, without references, perform tire maintenance on that vehicle, per TM 9-2610-201-14 and the applicable operator's manual.  

ENABLING LEARNING OBJECTIVES:  Given a tactical motor vehicle with an unserviceable tire, all required tools and equipment, without references, per TM 9-2610-201-14 and the applicable operator's manual:

1.  prepare the vehicle for wheel removal,  

2.  remove the wheel from the vehicle,  

3.  disassemble tire and wheel,  

4.  inspect components,  

5.  reassemble tire and wheel, and 

6.  install tire and wheel assembly.  

OUTLINE
1. INTRODUCTION TO THE M1123 TIRE WHEEL ASSEMBLY


a.  M1123 Tire and Wheel Assembly


(1)  The M1123 is equipped with four tire-wheel assemblies; there is no spare tire.  Runflat devices located inside the tires permit you to continue to operate the vehicle, under emergency conditions, after the loss of air pressure in one or more tires.  Lubricant packets attached to the runflat device will provide lubrication inside the tire, reducing friction and helping to prevent further tire damage as a result of the tremendous heat generated by runflat operations.



(2)  The M1123 may be equipped with either the bias-ply tires or radial tires.  Never mix bias-ply tires and radial tires on the same vehicle. The tires are clearly marked on the sidewalls by size and type.




(a)  Bias Ply - 36x12.50-16.5LT




(b)  Radial - 37x12.50R-16.5LT 



(3)  For all runflat operations, the following safety requirements must be observed:




(a)  For any combination of flat tires, the maximum distance to be traveled is 30 miles.




(b)  With two flat rear tires, the maximum allowable speed is 20 miles per hour.  If you operate the vehicle in excess of 20 miles per hour with two flat rear tires, loss of vehicle control will occur causing damage to the vehicle, injuries or death to you and your passengers.




(c)  For any other combination of flat tires, not including two flat rear tires, the maximum allowable speed is 30 miles per hour.




(d)  In rough terrain the speed must be reduced to a safe operating speed for the type of terrain you are operating in to reduce vehicle damage.


b.  Removing M1123 Tire and Wheel Assembly


(1)  The first step for removal of the tire-wheel assembly is to park the vehicle on level ground, if possible.



(2)  Next, we want to make the vehicle as stationary as possible, so we'll apply the parking brake and chock the wheel on the opposite corner, front or rear, from the tire to be removed.



(3)  To remove the rear tire, use the scissor jack that is issued as a basic issue item for this vehicle.  Place the jack under the lower control arm next to the tire to be removed.



(4)  Before raising the vehicle, loosen the lug nuts that secure the wheel to the geared hub.  As you can see, there are two sets of nuts on the outside of the wheel.  The inner circle of nuts are the lug nuts.  Never loosen the outer circle of nuts, they secure the two halves of the wheel 

assembly together.  Break the lug nuts loose by turning them counterclockwise just far enough to loosen them.  Do not remove them yet.



(5)  Using the jack handle, raise the vehicle until a jack stand can be placed under the flat side of the frame to support the vehicle.



(6)  If you are removing a rear wheel, place the jack stand under the frame in front of the wheel.



(7)  When removing the front wheel, place the jack under the lower control arm.  Raise the vehicle high enough to place the jack stand under the frame behind the front wheels.



(8)  After the jack stand has been placed under the flat portion of the frame rails, lower the jack until the weight of the vehicle is supported by the jack stand and the tire is off the ground.



(9)  Now it is safe to remove the eight lug nuts that you loosened prior to raising the wheel off the ground.  Do not drop the lug nuts on the ground, place them in the front floorboard where they will not get kicked around or smashed into the ground when the tire is removed.



(10) Remove the tire and wheel assembly by lifting slightly to keep the wheel from damaging the threads on the wheel studs.


c.  Components of the M1123 Bias-Ply Tire and Wheel Assembly. The first rule to remember is:  "You do not use or allow anyone else to use a tire machine to break down this tire because of the metal runflat device inside."



(1)  Before you can perform any tire and wheel disassembly, we must first make sure all the air is removed.  To remove the air, simply unscrew the valve cap, turn it over, and insert it into the valve stem until the slotted end is fully seated.  Turn the valve cap counterclockwise and unscrew the valve core.  Use extreme caution when removing the valve core.  Remember, it is under pressure and could become a projectile and cause serious injury to yourself or other bystanders. Again, put the valve core and cap in your pocket so it won't get lost.



(2)  The wheel on this vehicle is made with two parts bolted together. In order to remove the tire from the wheel, we must first remove the eight remaining locknuts from the front of the wheel to separate the two halves of the wheels.

        (3)  We do this by loosening the nuts in a circular pattern around the wheel.  If for any reason you should hear air escaping, stop and allow all the air to escape.  Using a short length of wire, insert it into the valve stem to clear it of dirt or any other foreign material.  When you are certain the tire is fully deflated, continue to remove the locknuts.



(4)  Remove the outer wheel half from the tire.  Never attempt to separate the wheel halves by inflating the tire with the locknuts removed. The wheel assembly will separate under great pressure and will cause serious injuries or death to you or other Marines in the area. You may have to use tire spoons and a mallet to break the tire bead loose from the wheel rim halves.



(5)  Remove the rear half of the wheel from the tire and you will find a rubber O-ring seal.  This O-ring seal must be cut in half and thrown away to keep anyone from trying to reuse it.  A new O-ring seal must be installed each time you reassemble a tire and wheel.



(6)  As you can see, inside the tire is the metal runflat device.  This run flat device consists of two halves bolted together.  You must remove four locknuts and bolts to separate the two halves and then remove them from the tire.


d.  Inspect and Clean Components.  Do not reuse a tire which has been run flat without thoroughly inspecting it for damage.



(1)  The first thing we must do is inspect the inside of the tire for cord or belt separation and inner liner damage.



(2)  We must check for protruding objects inside the tire which may not be visible from the outside.  Do not run your hands around the inside of the tire, in most cases, any objects puncturing the tire will be sharp and could cut your hand.  Use a rag and slowly run it all the way around the inside of the tire once in each direction. It should catch on any protruding objects instead of your hands.



(3)  Check the tire tread for unusual wear and check the tread depth. When the tread is worn to a certain point, you will see what we call wear bars appear between the tread.  The wear bars are spaced around the tire between the treads and seem to join the treads together when the tire becomes worn.  This is an indication that the tire needs to be replaced as soon as possible.  The letters TWI (Tread Wear Indicator) are molded on the outside of the tire lugs to aid in locating the wear bars. 



(4)  There is one lubricant packet on each half of the runflat device. If you are servicing the tire because it is flat, the weight of the vehicle running on the runflat will have broken the lubricant packet inside the tire.  This lubricant must be cleaned off the inside of the tire and all other components.



(5)  Remove the broken packet, the tape, and adhesive strip from the runflat. Then wash the runflat and the two wheel halves to remove the lubricant and let them dry.



(6)  Use a wire brush and clean the wheel studs.  Clean all rust and dirt from the wheel halves.  Make sure the O-ring sealing surfaces and the pressure relief grooves are smooth and clean.  Inspect the wheel halves to make sure they are not bent, rusted, pitted, or have loose studs.



(7)  Inspect the valve stem to make sure it is not cut, bent, or loose; if it is defective, replace it so the tire will not loose air when it is reassembled.


e.  Reassemble Tire and Wheel.  Reassemble the tire and wheel in the reverse order.



(1)  Place one adhesive strip and one lubricant packet on the center of each runflat half.  Secure the packet to the runflat with a strip of filament tape on each end of the packet to make sure it is bonded to the runflat.
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(2)  Install the two runflat halves inside the tire, making sure the notches on the halves are aligned on the same side and together.



(3)  Replace the four bolts and locknuts and tighten them slightly. Using a torque wrench and adapter, tighten the locknuts to 18 to 22 foot-pounds. 



(4)  Lubricate the new O-ring seal with tire soap and install it on the first ledge of the inner wheel half.  Make sure the O-ring seal is not twisted and is uniformly positioned one inch below the studs.  Do not over stretch the O-ring seal.



(5)  Position the inner rim half on a raised stand or another inner rim half to make sure the tire does not touch the ground when it is installed.



(6)  Lubricate the tire bead and the rim bead seat areas with tire soap.



(7)  Before installing the tire on the inner rim half, inspect the tire side walls for a "paint dot."  Paint dots are often painted on tires to indicate the tires light spot for balancing purposes.  If you find a paint dot, you must install the tire on the wheel so the paint dot will be aligned with the valve stem when the outer rim half is installed.



(8)  Center the runflat in the tire, and with an assistant, carefully lower the tire over the inner rim half.  Check to make sure the O-ring seal was not disturbed.



(9)  Next, place the outer rim over the studs.  Carefully install and tighten the eight locknuts down evenly, by this I mean, you must tighten each locknut a few turns at a time.  This will pull the outer rim down evenly 

without pinching the O-ring seal.  Continue tightening the locknuts until the two rims are about 1/8 inch apart.



(10) The next step is to torque the bolts in this sequence to 55 foot-pounds, then torque them again in sequence to 65 foot-pounds.



(11) Now we insert the valve core into the valve stem and use the valve cap to tighten it.



(13) When we inflate any tire, it must be placed inside of an approved tire inflation cage.  Keep your hands and arms outside the cage at all times, use a clip on air chuck, and inflate the tire to 30 psi.



(14) The last thing we should do is check the tire for leaks by pouring a small amount of soapy solution around the rim and tire on both sides with the tire laying flat.  Also pour a small amount around the valve stem and core to look for bubbles which would indicate a leak. 


f.  Components of the Radial Tire and Wheel Assembly.  Remember, we said the first rule is:  "You do not use or allow anyone else to use a tire machine to break down the bias-ply tire because of the metal runflat devise inside."  This rule applies to the radial tire also.  The only difference is, this tire

 does not have the metal runflat:  it has a solid rubber runflat and a bead lock.



(1)  First we must remove the valve core and drain all the air.  If the tire is going to be reused, mark the position of the valve stem on the tire sidewall



(2)  When the tire is fully deflated, use a circular pattern to loosen and remove twelve locknuts that secure the outer rim to the inner rim. Remember, the bias-ply tire rim has eight locknuts securing the rim-halves together.  The radial tire is a heavier load range tire and by design, flexes more than the bias-ply tire.  For these reasons, never mount a radial tire on the bias-ply tire rim.



(3)  Remove the outer rim half.



(4)  Remove the tire from the inner rim half.  It may be necessary to turn the tire over and use a tire spoon to break the tire bead loose from the inner wheel.



(5)  Lay the tire down with the outside of the tire with the mark for the valve stem facing up.




(a)  Looking inside the tire you'll see two parts of solid rubber inside the tire bead.




(b)  The bottom half is the runflat and the top half is the beadlock (spacer).




(c)  On the inside of the beadlock is a groove.  The groove must be aligned with the valve stem in the outer rim when the tire is reassembled.



(6)  Remove the beadlock from the tire.



(7)  Remove the O-ring seal from a groove in the top edge of the inner wheel; cut it in half and discard it.  Remember, do not reuse an O-ring seal.  



(8)  The last item removed is the runflat.  To remove the runflat we must use a compressor.




(a)  There are two types of compressors but, basically both use a strap and cranking mechanism to pull the runflat together in the center to enable us to remove the runflat from the tire.




(b)  Position the compressor on an outer edge of the runflat with the handle facing up and the strap centered around the runflat.




(c)  Compress the runflat by rotating the cranking handle.




(d)  Remove the runflat from the tire.  It may be necessary to use a tire spoon and tire soap to remove the runflat from the tire.  




(e)  Remove the two lubricant packets and tape from the runflat.


g.  Inspect and Clean Components.  The inspection and cleaning procedures for this tire and wheel are the same as the bias-ply tire and wheel assembly with the exception of the runflat and beadlock.



(1)  Inspect the beadlock for splitting, wearing, or excessive chafing.  Replace the beadlock if it is damaged.



(2)  Inspect the runflat for splitting or excessive chafing.  The runflat has an extended lip on one side that acts as a beadlock against the inner tire bead and the inner wheel half.  Inspect this extended lip for breaks or tears.  The runflat must be replaced if damaged.


h.  Reassemble Radial Tire and Wheel.  



(1)  The first step in reassembling the radial tire and wheel is to install the runflat in the tire.  We do this by:




(a)  positioning the compressor on the outer edge of the runflat with the handle assembly and the extended lip of the runflat facing down and the strap centered across the runflat,




(b)  Compress the runflat by rotating the crank handle clockwise.




(c)  Stand the tire up and lubricate the tire bead with tire soap.




(d)  Insert the runflat with the compressor side first, into the tire as far as possible.




(e)  Lay the tire down with the protruding end of the runflat down and the compressor facing upward.




(f)  Loosen the compressor and the runflat should insert itself.  It may be necessary to use a tire spoon to assist in the runflat installation.

Release the compressor and remove it from the tire.



(2)  Place one adhesive strip and one lubricant packet on each side of the runflat and tape them into place with four strips of filament tape.  Make sure the filament tape goes all the way around the runflat to ensure it does not come loose.



(3)  Lay the tire down so the inner side of the tire and the longer lip of the runflat are down.



(4)  Install the beadlock on top of the flat edge of the runflat inside the tire bead.



(5)  Remember I said the groove in the beadlock must be alined with the white painted dot on a new tire or the mark you make on the tire sidewall before disassembly.  This will align the valve stem with the light spot in the tire.



(6)  Set the inner rim half on a raised stand or another rim half to ensure the tire sidewall will not contact the ground when it is installed over the inner rim.



(7)  Lubricate the tire beads and the rim seat areas with tire soap.  Lubricate the inside face of the runflat and beadlock.



(8)  Carefully lower the tire over the inner rim half.  Make sure the runflat does not bind against the flat portion of the inner rim half and the tire bead seats all the way down on the inner rim.



(9)  Inspect the O-ring groove on the top edge of the inner wheel to make sure nothing fell into it during the tire installation.  Lubricate the O-ring and position it in the groove.  Do not twist or overstretch the O-ring.



(10) Install the outer rim half, while at the same time, making sure the valve stem lines up with the groove in the beadlock and the white dot or your mark on the sidewall of the tire.  When all parts are aligned properly, lower the outer rim over the inner rim studs.



(11) Secure the rims together with twelve locknuts.  Tighten the locknuts in this sequence until the outer rim half is nearly touching the inner rim half.



(12) The next step is to torque the lugnuts.  First we torque them to 40 foot-pounds in sequence, then torque them again to 80 foot-pounds, and the last time we torque them to 125 foot-pounds in sequence. 



(13)  Now we reinsert the valve core into the valve stem and tighten  it.



(14)  Remember, when we inflate any tire, we must first place it inside an approved tire inflation cage.  Keep your hands and arms outside the cage at all times, use a clip on air chuck, and inflate the tire to 35 psi. Do not exceed 50 psi cold inflation pressure for seating the tire beads.



(15) The last thing we should do is check the tire for leaks by pouring a small amount of soapy solution around the tire and rim on both side while the tire is laying flat.  Also pour a small amount around the valve stem and look for bubbles that would indicate a leak.  Then deflate the tire to the required tire pressure. 


f.  Reinstall the Tire and Wheel Assembly


(1)  The first step is to raise the tire and wheel and guide it over the hub studs carefully to avoid damaging the threads.



(2)  Install all eight lug nuts until the wheel is seated evenly on the hub.



(3)  Tighten the lug nuts with the torque wrench in this sequence to 90 to 120 foot-pounds.


g.  Lower the Vehicle


(1)  Raise the vehicle with the jack high enough to remove the jack stand from under the frame, then lower the jack until it is low enough to be removed.



(2)  The jack, jack handle, and lug wrench can be stored in the rear seat recess or under the driver's seat with the tool bag.



(3)  The vehicle is now ready to be put back into operation.  

2.  5-TON SUPER SINGLE TIRE

a.  The M923 and M813 were initially issued with 1100x20 tires.  You were previously told that the Marine Corps is changing, as we are at the school, to the new super single radial 1400x20 tire.  For this reason, we'll only talk about the super single radial tire today.


b.  5-ton Super Single Radial Tire Removal


(1)  The first thing we have to do is to make the vehicle as stationary as possible by:




(a)  setting the parking brake and




(b)  chocking the rear wheels on the opposite side of the vehicle from the tire to be removed.



(2)  Next, place the 8-ton hydraulic jack on a 4x6 inch block under the flat surface of the differential housing near the wheel you are going to remove.



(3)  Now we loosen the lug nuts.  Before you loosen the lug nuts, you must understand that the lug nuts have left-hand threads on the left side of the vehicle and right hand threads on the right.  The studs and nuts are marked L and R accordingly.  The easiest way to remember how to tighten or loosen the lug nuts on a 5-ton vehicle is: to tighten, turn all lug nuts toward the front of the vehicle, to loosen, turn all lug nuts toward the rear of the vehicle.



(4)  Like the M998, the super single tire is also mounted on a two-piece wheel and the lug nuts are the inner circle nuts, both on the front and rear wheels.



(5)  Break all of the lug nuts loose on the wheel you are going to remove but do not loosen or remove the lug nuts.



(6)  Make sure the bleeder valve on the base of the hydraulic jack is closed and turn the jack screw all the way out.



(7)  Using the jack handle, raise the wheel up off the ground and place a jack stand under the axle housing.  Now, lower the jack until the jack stand is supporting the weight of the vehicle. 



(8)  Remove all ten lug nuts and again stow them in a safe place, like the vehicle cab, until you are ready to remount the tire.



(9)  Do not attempt to remove the tire and wheel from the vehicle by yourself; this is a two man job.  With an assistant, work the tire off the studs and axle housing.  If you find yourself loosing control of the tire, because of its weight, get out of the way and let it drop to the ground to avoid being injured. 


c.  Super Single Tire and Wheel Disassembly


(1)  As we stated earlier in this lesson, before any tire and wheel

disassembly is performed, we must first make sure all the air is released from the tire by removing the valve core from the valve stem.



(2)  This wheel is also made in two parts that must be separated in order to remove the tire.  Therefore, we must remove the ten locknuts from the outer rim.



(3)  Next, remove the outer wheel half, then stand the tire up.  While one man holds the tire stationary, the other removes the inner wheel half.



(4)  This wheel also has an O-ring seal that must be removed, cut in half, and discarded.  It cannot be reused.



(5)  Inside the tire, you see a beadlock but, unlike the M998 tire, it is not made of metal.  It is made of rubber and is not a runflat.



(6)  Using a tire iron to pry with, remove the beadlock from the tire.


d.  The inspection procedure for this tire is the same as the M998 tire.


e.  Reassemble Tire and Wheel


(1)  Lay the tire down on two 6x6 inch blocks about 3 foot long.  Locate and make sure the balancing dot is facing upwards.  If there is no painted balancing dot, there is a black seam inside of the tire for a balance mark.



(2)  While one man pushes down on the bottom bead wall, the other man inserts the tire beadlock into the tire.  Work around the tire and center the beadlock evenly with the valve stem groove opposite the balancing dot.



(3)  If you are using a Goodyear tire beadlock, it is suggested that you flatten the beadlock and tie it off with a rope.  Once the beadlock is inserted in the tire, untie the rope and finish centering the beadlock. 



(4)  Lay the wheel on blocks with the locking studs up.  Lightly lubricate the wheel and O-ring with a tire lubricant spray.



(5)  Carefully lower the tire and beadlock down over the wheel rim, making sure that the groove in the beadlock is aligned with the valve stem.  You may have to use a rubber mallet to seat the tire on the rim.



(6)  Carefully install the O-ring on the wheel and work it down to the tire bead.  Make sure you do not twist or over-stretch the O-ring.



(7)  Install the outer rim over the wheel, aligning the valve access hole with the valve stem. 



(8)  Replace ten locknuts on the wheel studs finger tight.  A 3/4 inch air wrench with a 1 1/8 inch deep socket may be used to speed up the reassembly.  It is very important that the locknuts be drawn down gradually and uniformly in no more than 1/4 inch increments in a crisscross pattern to make sure the O-ring is not damaged and the rim components are not misaligned.



(9)  Using a torque wrench, tighten and torque the locknuts to 210 to 240 foot-pounds in increments of 50 to 75 foot-pounds.  You must torque the locknuts in the proper sequence to ensure a uniform assembly. 



(10) Reinstall the valve core in the valve stem.



(11) Move the wheel and tire assembly into a tire cage and inflate the tire to 60 psi. Remember to keep hands and arms outside of the tire cage.



(12) Remove the tire and wheel assembly from the cage, lay it flat, using a soap solution, check for a leak.  Check both sides of the tire and bead.



(13) If a tire is leaking air, place it back in the tire cage and inflate it to 85 psi.  If it seals and stops leaking, deflate the tire to the recommended pressure of 55 psi.  If it does not seal and stop leaking, you must disassemble the tire and wheel, relubricate the beadlock, tire and wheel, and install a new O-ring.  After that is done, reassemble the wheel and tire and reinflate it.


f.  Reinstall the tire on the vehicle.


g.  Tighten the lug nuts down evenly until the wheel is seated evenly on the hub.


h.  Raise the jack and remove the jack stand.  Lower the vehicle and remove the jack.


I.  Torque the lug nuts to 450 foot-pounds.
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