Tie rod diagram

Last Updated: June 7, References Approved. This article was co-authored by our trained team
of editors and researchers who validated it for accuracy and comprehensiveness. There are 19
references cited in this article, which can be found at the bottom of the page. This article has
been viewed , times. Learn more Replacing tie rod ends refers to repairing an integral part of a
vehicle's steering mechanism. With a few basic tools and a little bit of know-how, this is a
procedure that anyone, with a little bit of automotive experience, can perform on their own.
Next, remove the tie rod by loosening the nuts holding it in place and pulling out the cotter pin
attached to the steering rod. Then, thread a new inner tie rod into the steering gear and a new
outer tie rod onto the inner tie rod shaft. Finally, replace the nuts and pins you removed and
thoroughly grease the rod ends before putting the tire back on. For more safety measures to
help you avoid accidents while working on your car, read on! Did this summary help you? Yes
No. We've been helping billions of people around the world continue to learn, adapt, grow, and
thrive for over a decade. Every dollar contributed enables us to keep providing high-quality
how-to help to people like you. Please consider supporting our work with a contribution to
wikiHow. Log in Social login does not work in incognito and private browsers. Please log in with
your username or email to continue. No account yet? Create an account. Edit this Article. We
use cookies to make wikiHow great. By using our site, you agree to our cookie policy. Cookie
Settings. Learn why people trust wikiHow. Download Article Explore this Article parts. Tips and
Warnings. Things You'll Need. Related Articles. Article Summary. Part 1 of Loosen the front
tires slightly. This should be done with a tire iron or impact wrench. While on the ground the
car's weight will keep the wheels from turning. This way you can safely loosen the lug nuts.
Raise the front end with a floor jack. Refer to your service manual for jacking points and jack up
your car. Stabilize the vehicle with jack stands and chock the rear tires. It is not safe to leave the
vehicle suspended on the jack alone. Remove the wheel. Finish taking the lug nuts off of the
wheel and remove it from the wheelbase. Slide the wheel under the car. This provides an extra
safety measure in case the jack stands fail. Locate the outer tie rod end. When you remove the
wheel, you will be able to see the steering knuckle. There will be a shaft going through this
knuckle with a castle nut on the bottom and a round head on top. This is the outer tie rod.
Locate the inner tie rod end. Cars often have an inner tie rod end as well. Start by locating the
outer tie rod end. Follow the outer tie rod end underneath the car until it meets the inner tie rod
end. Part 2 of Use a wrench to loosen pinch nut. This nut holds the outer tie rod end in place
and prevents it from moving along the spindle of the inner tie rod end. Loosening it will allow
you to twist the outer tie rod end. By design, the outer tie rod end must be twisted off from the
inner tie rod end. Move the pinch nut up to touch the outer tie rod end. This will mark the
location of your outer tie rod end and you will know how far to thread on the replacement. Do
not tighten the pinch nut. If you do, you will not be able to easily turn the outer tie rod end.
Remove the cotter pin. This pin will be located where the tie rod end meets the steering knuckle.
Use a pair of needle nose pliers to straighten out the pin and then pull it out. Throw the cotter
pin away. It should not be reused. Use a properly sized ratchet to remove the castle nut. This is
the nut that the cotter pin went through. It holds the tie rod end to the steering knuckle.
Removing it will allow you to remove the outer tie rod end. Remove the outer tie rod end from
the steering knuckle. To do this, you can use a tie rod puller or a ball joint separator. Insert the
tool between the ball joint of the outer tie rod end and the steering knuckle. Use it to pry the
shaft out of the steering knuckle. Remove the outer tie rod end from the inner tie rod end. To do
this, you will twist the outer tie rod end off of the spindle of the inner tie rod end. Turn it
counterclockwise to loosen. Remember to count exactly how many turns it takes you so that
you can tighten the replacement the same number of turns. This helps keep your alignment as
close as possible. Remove the boot from the inner tie rod end. Only do this if you are replacing
both inner and outer tie rod ends. You will need to remove the pinch nut. Next, take a pair of
pliers and remove the clamp from the boot on the inside end of the inner tie rod end. There is
another clip on the far side of the boot that you will have to break with a flat head screwdriver.
Insert the screwdriver and twist to break it. Now you can slide the boot off. Remove the inner tie
rod end. Some cars have a small pin that will need to be removed before the rod end can be
turned. Locate the pin and with a flathead screwdriver pry the pin out. You might need to give
the flathead a few taps with a hammer to get it started. Once the pin has been removed you can
remove the tie rod end. To do this, you will need a large, deep socket that fits over the inner tie
rod end. There is also a tie rod removal tool that will make the job much easier that can you can
use from any part store that does the loan a tool program. Twist the inner tie rod end
counterclockwise until it is loose. Pull it off of the car. If you can gain access to the inner tie rod
end, this can possibly be done with a wrench, if necessary. You can get an adaptor that fits over
the inner tie rod end and makes it easier to fit a socket onto the inner tie rod. Part 3 of Check to
make sure your new tie rod end is comparable to the old one. If there is any doubt that the new

tie rod end is compatible with your vehicle, do not use it until you consult a mechanic. They
should be approximately the same shape and size. If they are exactly the same length that is
even better. Thread the new inner tie rod end into the steering gear. This should be done with
the same socket or wrench as before. However, you do need to check your owner's manual or
service manual to find the proper torque value. Use a torque wrench to ensure that you twist the
inner tie rod end to the correct torque values. Slide the boot back onto the inner tie rod. You will
have to replace the clip that you broke, as they are a one time use only. It is ideal to have one
before you start the job. Once you slide the boot up the inner tie rod end and into place, fasten
the new clip. Then use the pliers to refasten the second clip on the boot. Thread the pinch nut
back on. This must be done before you try to put the outer tie rod end on. Take the pinch nut far
enough up the shaft so that it will not interfere with the outer tie rod end being put on. Thread
the new outer tie rod end onto the inner tie rod shaft. You should thread it by hand exactly the
same number of turns that it took to take it off. Then thread the pinch nut up to the outer tie rod
end. Tighten the pinch nut to keep the outer tie rod end from moving. Connect the tie rod end to
the steering knuckle. The shaft of the tie rod end will fit down through the knuckle just as the
old tie rod end did. You can move the knuckle and the tie rod end as needed to get them to align
properly. Tighten the castle nut. This will secure the tie rod end to the steering knuckle. Check
your owner's manual or service manual for exact torque specifications for this bolt. Replace the
cotter pin. Make sure that the castle nut aligns with the hole in the tie rod end shaft. Slide the
cotter pin through the hole and bend the ends back to wrap it around the castle nut. This
prevents driving vibrations from loosening the castle nut. Do not reuse the old pen. Install the
grease fitting on the tie rod end. Some tie rod ends come with a grease fitting that simply
screws into the top of the tie rod end. If this is the case for you, install it now. Apply grease to
the tie rod end assembly generously. This is only necessary if your tie rod ends come with a
grease fitting. Apply grease until it is visible on the outside of the tie rod end with a grease gun.
You should put use enough grease that you see it on the outside of the tie rod end. Clean up the
excess grease. This will prevent damage to the brakes and rotors. Tighten the pinch nut. Use an
open end wrench to tighten the pinch nut as tight as you can against the tie rod end. This will
ensure that your vehicle is as close as possible to being back in alignment. Replace the wheel.
Tighten the lugs by hand in a star pattern. Lower the vehicle to the ground. Use the floor jack to
lift the car off of the jack stands and then lower it to the ground slowly. Tighten the lug nuts.
Use a lug wrench or impact to tighten the lug nuts to the specified torque. Again, tighten in a
star pattern. Repeat this process to install the tie rod ends on the other side. If you need to
replace both sides, the process is the same. Get a front end alignment. Now that you have
altered parts steering system, you will need to have your front end aligned by a professional to
avoid uneven wear and tear. Should I put a pin back in the inner tie rod where it bolts onto the
rack and pinion on a Ford Mustang GT? Inner tie rods thread on to the rack and do not use a
castle nut or cotter pin, they thread on to the rack, and make sure to use RED loctite. They use a
washer that you need to bend in so if the tie rod backs off, the washer acts as a safety. The
outer tie rod uses a castle nut with a cotter pin; if you are tightening the nut, do not back it off to
put the cotter pin in, always tighten to get it in so the taper between the tie rod and the knuckles
steering arm is not loose. Not Helpful 5 Helpful 8. Not that I've seen. Look up the part numbers
for the right and left side outer tie rod ends to verify. If they are different part numbers, they are
not the same. Not Helpful 0 Helpful 4. Yes, you need to make sure your threads on the top of the
nut are the same as the ones on the other nuts. Not Helpful 6 Helpful 0. You can use the tie rod
off another car, as long as it's the same year, make and model. Not Helpful 0 Helpful 0. No, tie
rods only have to do with turning and the way the tire sits. Not Helpful 1 Helpful 0. If the outer tie
rod has come apart from the inner tie rod, how do I adjust the new outer tie rod? Just measure
from across the vehicle the inside of each front tire from both the back and front of the tires
until the measurements are equal. It depends on the condition of the old components, and your
skills. Professional mechanics can replace a tie rod in about 45 minutes. How do I know how
many turns each time the rod end is if it's a foreign vehicle? When you remove the old tie rod
end, count the number of complete rotations it takes to remove it, and install the new tie rod end
with the same number of turns. Also, it is a good idea to measure the length from the outer tie
rod end to a fixed point on the tie rod wrap a piece of tape on the tie rod as a reference , and
then install the new tie rod end so that the length from the reference point to the end of the new
tie rod end is the same as for the old one. Include your email address to get a message when
this question is answered. Rotate the steering wheel toward you. This will make it easier to
reach the steering components for the side on which you are working. Helpful 0 Not Helpful 0.
Some of these instructions may vary slightly depending on the make, model and year of your
vehicle. Be sure to select a work area that is free of any clutter and provides enough spare room
for you to move easily around the vehicle. It is always in the best interest, of both personal

safety and vehicle longevity, to not improvise for proper tools. Helpful 6 Not Helpful 2. It is
generally not recommended to reinstall any components removed during the installation.
Helpful 4 Not Helpful 2. Related wikiHows How to. How to. More References About This Article.
Co-authored by:. Co-authors: Updated: June 7, Categories: Tires and Suspension. Italiano:
Sostituire le Testine dei Braccetti dello Sterzo. Thanks to all authors for creating a page that has
been read , times. I do not see any mention of the steering component that they would be
attached to! Patrick McGuire Jul 24, Rated this article:. Rob W. Aug 12, Robert Horse Aug 3,
Been awhile since I last did this. Good refresher! Melvin Christopherson Sep 13, Thanks for
being here. Belgis Chial Feb 23, Dick Doriguzzi Aug 19, Ed Brown Aug 14, More reader stories
Hide reader stories. Did this article help you? Cookies make wikiHow better. By continuing to
use our site, you agree to our cookie policy. Linda Hansen Feb 24, Share yours! More success
stories Hide success stories. Related Articles How to. By signing up you are agreeing to receive
emails according to our privacy policy. Follow Us. Get all the best how-tos! X Help us do more
We've been helping billions of people around the world continue to learn, adapt, grow, and
thrive for over a decade. Let's do this! Need to know the torque. I keep getting different
answers. Do you. Here are guides and diagrams to help you get the job done. You will need to
jack the car up first. Here is the inner tie rod end specs Tighten the inner tie rod to N. Here are
some diagrams of the job being done below Please let us know what happens so it will help
others. Cheers Images Click to enlarge. Was this answer. Is it the same for a castellated nut with
cotter pin? Also, what about the jam nut? I am not sure what you mean by degrees. A
replacement tie rod end with a cotter pin. That was capable of 45 foot pounds, so I never let it
pound on the nuts very long. Once you reach that, turn it just enough more so you can get the
cotter pin in. Never back the nut off for the cotter pin. What is even more important is that the
hole in the spindle is in good shape. In the rare event you find the old stud was loose and
wobbling around, replace the spindle as the hole will be deformed. The new stud will not seat
properly to stay tight. And it can have some clearance near the ball that allows it to bend and
snap off. No grease of any kind on the stud. That needs the friction to hold it tight and from
spinning. For the jamb nut, again, common sense. No spec is given for that one. The thread size
is pretty beefy and you are not going to damage them by hand. There are only three things you
can do to cause a problem. The first is to not tighten that nut enough. Once it works loose, road
forces will make the threads hammer against each other. Eventually the threads will peel apart
and the two tie rod ends will separate. I have seen that on two or three occasions. The second is
to coat the threads with anti-seize compound. That stuff works real well, but it has no place
between the lower strut mount and spindle or on steering component threads. It is the friction
between the side of the nut and where it butts up against the outer tie rod that holds it tight.
Anti-seize will almost always crawl up there as you run the threads together, then get stuck
between the nut and tie rod. That will let it work loose from the pounding it takes. The third thing
is to not use penetrating oil to insure the parts can be turned freely at the next alignment two or
three years from now. The inner tie rod is not reversed threaded is it? So do I need to crimp the
inner tie rod after its been torqued? I also assume the rack has to be held tightly in place during
removal and instillation or it could be damaged right? How do you advise I do that? For your
first question, yes, crimp the back side if it has that lip I mentioned. You will see the old one is
dented in two places after you remove it. It is normal thread. Unscrewing it will bend those
crimps back out most of the way. You do not have to do that yourself. Nothing terrible will
happen if you do not do this, I hope, but if the car is ever involved in a crash that was caused by
the other guy, this is the type of thing his lawyer or insurance investigator loves to find, along
with altered ride height , so they can shift some of the blame onto you. The first two listings
show the tool. You might find this at an auto parts store that rents or borrows tools. It looks a
lot more complicated than it really is. In this photo, there are two hinged parts and each has a
piece cast into it that you can see. The pretty blue arrow is pointing to the end of one of them.
Those two parts are what does the crimping when you tighten the bolt. The three-sided black
square piece of metal in the middle, shown by my nifty red arrow, is simply there to set the
depth of the crimp. In this case, the steering gear would be up over your right shoulder, and the
inner tie rod's shaft would be behind the tool pointing to the lower left of the picture. You slide
the tool along the rack until the black metal part hits the housing of the tie rod. That places the
crimping fingers in the right spot. If you cannot find that tool, you may be able to get in there
with a small hammer, Vise-Grip pliers, or even a C-clamp to do the job. All these crimps are for
is a little extra insurance. First the tie rod has to work loose, which rarely happens, then it has to
unscrew, which nothing is trying to make it do that, then the crimps catch on the threads of the
rack so it cannot unscrew all the way. You will have squealing tires and horrendous tire wear
long before it gets bad enough to come apart, but I know a couple of people who would not
recognize those warnings. If you need to hold the rack from twisting, that is where the

adjustable wrench I mentioned comes in. Unless the last person got really carried away, you
can just use the specialty socket and a large ratchet to unscrew the tie rod. After two or three
turns, you will feel the resistance as the crimps straighten out. There is little chance of
over-twisting the rack here. It is putting the new tie rod on where if tight is good, tighter must be
better. I still go by feel and common sense, but if you were to measure the torque, I am sure I am
going beyond the minimum spec. That is where I will find a helper to hold the adjustable wrench
so I can convince myself the tie rod is tight enough. Auto parts stores will have the sockets to
borrow too. If both tie rods have a normal hex-shaped housing, you just use a deep socket of
the right size. I have two sizes, but there might be more now. Those tie rods do not get crimped.
If you only have two flats on the backside, that is the GM design that gets crimped. You will get
a set of five or six crow's foot inserts with a socket they fit into. Use the one that is the right
size, then slide the socket over it and the tie rod, and lock it in place with the ring on the end.
Pull the socket toward you to keep the crow's foot on the flats, then turn it with your ratchet.
Image Click to enlarge. Yes my old ones are crimped and have only two flats, and the new ones I
have also only have two flats. The kit I rented is only two parts, nothing to crimp. Here is a
picture of the kit. Also, I am changing them because my left inner tie rod snapped at the jam nut
near the outer tie rod and it bent the inner tie rod. Images Click to enlarge. Is crimping it a must?
I do not have to remove to steering rack do I? Could you please tell me the steps to get it off? I
already have the outer off, the rubber boot is off and the sleeve is slid back. That blue plastic
sleeve is a bump stop to cushion the feel when you hit full turn. Slide that back to expose the
nut. The socket in the second picture is for Ford and Chrysler inner tie rod ends. The adapter is
for yours. That might actually work better than the special socket made for these tie rod ends.
Slide that over the two flats, then slide the socket onto it. The whole reason for these sockets is
so you do not have to remove the rack from the car. Just use a long-handle ratchet or breaker
bar to unscrew the nut. You will feel how much force it takes. Screw the new one on just as
hard. It is not necessary to crimp the housing for it to operate properly, but I would sure feel
better if you would make an attempt, even if it is with a small hammer. You can crimp one side
before it is screwed all the way on. When it starts to get snug, back it off up to half a turn, tap
that crimp, then tighten it all the way and crimp it in that spot. My new set of inner tie rods only
have two flats, and I was told that after they have been torqued they have to be crimped. Is that
something that can be avoided because the kit I rented does not have any of those tools? And
my left inner tie rod is bent. I will send you a picture of it and of the kit. Let me know the best
way to go about this. The rack and pinion need to be removed to do this. Not on car. See
pictures. I drive a Chevy Impala Sedan. I was T-boned today on my rear passenger side. The
vehicle that hit me was going between five and fifteen mph at collision going down hill while
breaking. I was going no more than ten mph as well. My rear passenger door was not hit, and
there is virtually no aesthetic damage other than minor paint and a plastic hub cap all over the
middle of an intersection. Though I did not notice, the blue suit on the scene pointed out that
the wheel was bent and made me tow it home. The wheel appears to be vertically straight, from
ground to roof of wheel well. However, it is slightly noticeably bent horizontally inward towards
rear bumper and outwardly bent towards the backseat passenger door. After a few minutes of
comparison and cross-examination prone in a snowbank combined with all knowing Google,
and looking at multiple diagrams, I have learned the outer tie rod is bent upward just after the
gas tank. I am not a professional, and understand that until fully examined there maybe multiple
much more expensive factors at work here. However, could this be the reason for the slightly
noticeable horizontal bend in the wheel? If this is the case, would I be able to drive my vehicle
to my mechanic approximately just under twenty miles away. I would of course be driving very
gently and taking back roads as to travel at slower speeds. Based on current life circumstances
and on the brink of being broke, I have a slight cushion in the bank which is mostly going
towards rent already. I will be trading computer assistance, free professional massage
sessions, and likely and sum of cash I cannot afford yet will still be inexpensive compared to
the alternative. I live in the city and have no room or place to make the repairs. The less money I
spend on the tow truck, the more I can contribute to my mechanic. Please advise. Thank you so
much. Webb Was this answer. The cop told you to have it towed to avoid any liability issue
since we all love to sue whenever possible. Drive it carefully and you will notice the steering
wheel is no longer centered. That is because the rear tire is steering to one side and you have to
compensate by turning the front wheels the same way, just as you would steer into a skid.
Twenty miles will not cause much wear. If the steering wheel is off much more than that, you
may hear the tires skidding a little. Besides the less-than-ideal handling, the tires will be
scrubbing off very much faster than normal. Tie rod ends are fairly easy and inexpensive to
replace. Many manufacturers use them on the rear because they are lightweight. Unfortunately
they are extremely weak and the slightest bump or pothole can affect the critical adjustments.

The car will need to be aligned once the tie rod end is replaced. Your mechanic will be able to
get it close so you can safely drive the car, but it is impossible to get it close enough to prevent
tire wear without an alignment computer. Please login or register to post a reply. Related Piston
Rod Torque Content. Dtc For Chevrolet Impala With 3. Sponsored links. Ask a Car Question. It's
Free! Be sure to use only the recommended lubricants. Maintain the correct adjustment of the
front bearings and repack them in accordance with the Periodic Service Schedule or if a bearing
replacement is required. Lift the front of the vehicle and support on jack stands. Rotate the front
wheel and feel for any roughness. While holding spindle with one hand, grasp bottom of tire
with other hand and rock tire back and forth on spindle. If excess movement is detected, the
wheel bearing may require repacking and adjusting or replacement. If the wheel bearing is
satisfactory, a worn spindle bearing, which is not a serviceable item, is indicated and the
spindle must be replaced. Remove hub from spindle and disassemble. Clean all bearings,
grease seal, hub and dust cap in solvent and dry thoroughly. Inspect for signs of damage.
Pitting or a blue coloration of the rollers will require replacement of the bearing. If the roller
portion of the bearing is to be replaced, the race must also be replaced. The front wheel
bearings are tapered roller type and must be packed with grease at installation or any time the
bearing is removed for inspection. It is recommended that a bearing packer attached to a grease
gun be used; however, manual packing is acceptable if done correctly. To pack a bearing
manually requires that a dab. Force the grease up through and around all of the rollers until the
entire bearing is saturated in grease. Assemble hub and install on spindle. If performing a wheel
bearing adjustment only, lift and support front of vehicle. Remove dust cap and cotter pin and
loosen castellated nut. If performing a wheel bearing adjustment as part of another procedure,
make sure wheel is mounted to hub hand tight with lug nuts and hub is loosely retained on
spindle with castellated nut. Seat bearings by rotating wheel while tightening castellated nut
until slight resistance is felt. Rotate the wheel 2 â€” 3 more turns to displace excess grease. If
required, tighten castellated nut again until slight resistance is felt. If the cotter pin hole in the
spindle aligns with a slot in the castellated nut, insert a new cotter pin. Check for smooth and
free rotation of the wheel and an absence of play when the wheel is grasped by the outside of
the tire. Bend the cotter pin against the flats of the castellated nut. Replace the dust cap and
lower vehicle. Confirm the alignment of the front springs. Rotate each wheel and scribe a chalk
line around the circumference of the tire at the center of the tread pattern. Lower vehicle and,
with tires in the straight ahead position, roll it forward approximately five feet in order to allow
the tires to take their normal running position. To adjust wheel alignment, loosen tie rod jam
nuts and turn tie rod until correct alignment is achieved. Tighten jam nuts to 36 â€” 40 ft. Test
drive vehicle and confirm steering wheel is correctly centered. If it is not centered, disconnect
intermediate shaft from steering shaft and center steering wheel. Reconnect intermediate shaft
and tighten bolt to â€” in. Remove the nut from the bottom of the shock absorber at the front
axle. Compress shock absorber to clear the mounting bracket. Loosen the nut securing the top
of the shock absorber to the vehicle frame and then rotate the shock absorber while holding the
nut in place with a wrench. Remove the shock absorber. Installation of shock absorber is
reverse of disassembly. Mounting nuts should be tightened until rubber bushings expand to
diameter of shock absorber washers. Remove front wheels. Remove fittings securing the shock
absorbers to front axle. On the driver side, remove lock nut and washer from bolt and discard
nut. Pull bolt and washer from spindle and separate spindle from axle. Repeat at passenger side
letting rack ball joint rest on front spring to support spindle. Remove hardware securing rack
and pinion unit to front axle and discard lock nuts. Move rack and pinion unit back to rest on
top of front springs. Secure rack and pinion unit to spring with wire to prevent pulling apart
intermediate shaft. Front axle installation is the reverse order of disassembly using new lock
nuts. All hardware must be installed in its original location. Tighten leaf spring and rack and
pinion unit hardware to 35 â€” 50 ft. Install thrust washers, king pin tubes, spindles, washers
and bolts. Tighten new lock nuts to 56 â€” 70 ft. Check that spindle turns freely on king pin tube
after tightening. Tighten shock absorber mounting hardware until rubber bushings expand to
diameter of shock absorber washer. Check front wheel alignment and adjust if necessary. The
following procedure will replace one spring at a Time. Loosen front wheels. Lift and support
front of vehicle. Fully loosen the two rack and pinion unit lock nuts, one near the bellows and
one on the rear side of the rack and pinion unit, until only one thread is engaged. Remove the
lock nut and washer from the long bolt and discard lock nut. The rack and pinion unit is now
loose. Hold nut with wrench and loosen long bolt. Note location of washer and thread long bolt
out as far as possible to remove the washer, nut and spacer. Then pull long bolt and spring
plate 24 from axle and spring. Retain above items for assembly at their original locations. Pull
upper driver side of floor mat out of plastic trim retainer and away from floor. Locate and
remove hardware securing rear of spring to vehicle frame and discard lock nuts. Driver side

spring installation is the reverse order of disassembly making sure to install the long bolt,
spring plate, spacer, nut and washer in their original locations. Use new lock nuts to secure the
rack and pinion unit, two short bolts and rear bolts. Remove the hardware securing the front of
the passenger side leaf spring to the axle and discard lock nuts. Pull upper passenger side of
floor mat out of plastic trim retainer and away from floor. When front springs are replaced, the
front axle must be aligned to the frame. The distance from the center bolt at rear of left spring to
the center bolt at front of right spring must be the same as the distance from the center bolt at
rear of right spring to the center bolt at front of left spring. Tighten the spring hardware first and
rack and pinion unit hardware next to 35 â€” 50 ft. Replace upper portion of floor mat in plastic
trim retainers. Install front wheels and lower vehicle. Remove the dust cap, cotter pin and
castellated nut. While holding outer wheel bearing in place, slide hub from spindle and discard.
Apply a light coat of grease to inner race and place inner wheel bearing in hub. Orient new
grease seal so the flange side of the seal is facing into the bore. Tap gently into place until seal
is flush with end of hub. Lubricate lips of seal and spindle with grease. Install outer wheel
bearing and secure hub loosely with castellated nut. Place wheel onto hub and hand tighten lug
nuts. Adjust bearing. Replace the dust cap. Lower vehicle and tighten front wheel s. Remove
hub from spindle. Remove the grease seal, inner wheel bearing and bearing races by tapping,
through the other side of hub, the bearing race using a hammer and a soft nonferrous punch.
Clean outer wheel bearing, inner wheel bearing, hub and dust cap in solvent and dry
thoroughly. Pitting or a blue coloration of the rollers requires replacement of the bearing. To
install race, make sure bore of hub is clean and place new race over bore of hub. Evenly tap
with hammer and bearing driver to drive race fully in bore. Repeat on other side of hub. Clean
spindle and pack new bearings with grease. To remove rack ball joint, loosen passenger side
front wheel and lift and support front of vehicle. Remove passenger side front wheel and turn
steering wheel fully to the left. Remove the cotter pin and loosen the castellated nut until rack
ball joint threads are protected. Using a ball joint separator as a lever, apply pressure to ball
joint and tap nut with plastic faced hammer to release ball joint from passenger side spindle
arm. Remove nut from ball joint and ball joint from spindle arm. To install new rack ball joint
close to its correct position, measure amount of threads exposed from jam nut. Loosen jam nut
and remove rack ball joint from rack extension. Using measurement made earlier, thread jam
nut and new rack ball joint to previous location on rack extension and set jam nut hand tight.
Attach rack ball joint to spindle arm. Tighten castellated nut to 36 ft. Maximum torque is 50 ft.
Check for proper rack extension-to-rack and pinion unit clearance before tightening jam nut to
35 â€” 45 ft. Install passenger side front wheel. Grasp the tie rod at ball joints and check for any
vertical motion which would indicate a worn condition and require replacement. To remove tie
rod, loosen wheel s and lift and support front of vehicle. Remove front wheel. To install new tie
rod ball joint close to its correct position, measure distance to center of ball joint from jam nut.
Remove cotter pin and loosen castellated nut until tie rod ball joint threads are protected. Using
a ball joint separator as a lever, apply pressure to ball joint and tap nut with plastic faced
hammer to release tie rod from spindle arm. Remove nut to drop tie rod from spindle arm. To
install ball joint, first thread on new jam nut and then, using measurement made earlier, screw
ball joint to previous location in threaded tube. Set jam nut hand tight. Install rubber boot and
attach tie rod to spindle. The castellated nut should be tightened to a minimum of 36 ft. A worn
tie rod is likely to have caused incorrect wheel alignment. Jam nut should be tightened to 36 â€”
40 ft. To replace bellows, first loosen passenger side front wheel and lift and support front of
vehicle. Remove rack ball joint and jam nut from rack extension. Cut wire ties and slide bellows
off rack extension. Install new bellows aligning small end over groove in rack extension and
secure with new wire tie. Leave large end loose until rack extension-to-rack and pinion unit
clearance is checked or adjusted. Install jam nut and rack ball joint on rack extension and
reattach to spindle arm. To access the pinion seal, remove rack and pinion unit from vehicle.
Anchor in vice by clamping on the mounting ears of the rack and pinion unit. Slide a small
straight blade screwdriver between lip of seal and pinion and pry top portion of seal up to
remove. Use screwdriver to lift inner portion of seal up and off pinion. Check pinion surface for
roughness and sand lightly if needed. Wipe bore clean and lubricate pinion and lip of seal with
grease. Place seal over pinion and tap carefully with socket and hammer to start seal straight in
bore. Drive seal fully into bore until it stops and wipe clean of any excess grease. Remove nut
from tie rod and tie rod from spindle arm. If removing passenger side spindle, repeat previous
step for rack ball joint. Remove lock nut and washer from bolt and discard nut. Remove thrust
washer and king pin tube from spindle. Spindle installation is the reverse order of disassembly.
Tighten new lock nut to 56 â€” 70 ft. Remove rack and pinion unit from vehicle. Anchor in vice
by clamping on the mounting ears of the unit. Cut wire ties securing bellows and slide bellows
off rack extension. Pull rack from unit. Remove pinion seal. Remove internal retaining ring from

rack and pinion unit and pull out pinion and ball bearing as an assembly. Clean rack, pinion and
housing. Inspect gear teeth, bearing surfaces and grease seal surfaces of rack and pinion for
excessive wear or damage. If rack and pinion pass inspection, clean them, tensioner and
housing thoroughly and lubricate for assembly. Use grease specified in tool list. Assemble rack
and pinion unit by first installing pinion in reverse order of removal making sure to lubricate
pinion seal lip prior to installing seal. Insert rack into rack and pinion unit. Turn pinion
clockwise to help pull rack in if necessary. Install bellows and secure to rack extension with
wire tie. Do not secure large end of bellows to rack and pinion unit until instructed to do so after
setting proper rack extension-to-rack and pinion unit clearance. Install tensioner and tighten
bolts to â€” in. Install rack and pinion unit on vehicle. Remove bolt and washer securing
intermediate shaft to rack and pinion unit. Remove cotter pin and loosen castellated nut until
rack ball joint threads are protected. Remove the three lock nuts securing rack and pinion unit
to front axle and discard nuts. The rack and pinion unit can now be removed from vehicle.
Replace rack and pinion unit in reverse order of removal. Use new lock nuts and tighten them to
35 â€” 50 ft. Tighten bolt securing intermediate shaft to pinion to â€” in. Set proper rack
extension-to-rack and pinion unit clearance. Check for proper rack extension-to-rack and pinion
unit clearance by first turning steering wheel fully to the right. The rear spindle arm on the
passenger side must rest against the front axle. If it does not, all adjustment is made at the rack
ball joint. Loosen jam nut at rack ball joint and use wrench to thread shaft of rack extension
further into rack ball joint. This will provide more travel for the steering wheel to be turned to the
right. Tighten jam nut to 35 â€” 45 ft. Secure bellows to rack and pinion unit with new wire tie.
From the front side of the steering wheel, remove the clipboard by first pulling straight up on
the bottom of the clipboard to release the two bottom retaining tabs. Then, using thumb for
leverage as shown, reach from behind steering wheel with fingertips to first pull down, and then
push up to release the two top clipboard retaining tabs. Loosen the steering wheel retaining nut
two to three turns. Apply upward pressure to the steering wheel. Prior to replacement, assemble
the replacement steering wheel by aligning the retaining tabs on the rear collar hub with slots in
back of steering wheel. Do not force. Squeeze hub on top and bottom to fully seat. Replace
steering wheel by first lightly coating the splines of the steering shaft with a commercially
available antiseize compound. With the vehicle wheels in the straight ahead position, align the
steering wheel on the steering shaft and slide wheel on shaft. Tighten the steering wheel nut to
15 â€” 20 ft. Inspect the four retaining tabs on the clipboard for white stress lines. If stress lines
are present, replace clipboard. Install by carefully pressing, first the top two, then the bottom
two retaining tabs into the matching slots in steering wheel. To remove steering shaft remove
the steering wheel. Lift and support front of vehicle and remove front wheels. Remove the bolt
and washer that secures the intermediate shaft to the steering shaft. Remove the four bolts and
washers that secure the steering column to the chassis and remove the column. Remove large
retaining ring on bottom end of column and pull shaft and bearing out as an assembly. Slide
wave washer out bottom end of steering column and keep for reuse. Remove small retaining
ring and press bearing from steering shaft. To assemble steering shaft, first press new bearing
onto shaft until it stops against shoulder. Then, with small retaining ring oriented with arch up,
slide ring onto shaft as far as possible using snap ring pliers. Use fingers to push retaining ring
fully into groove. Slide wave washer into base of steering column. To install steering shaft and
bearing assembly, apply wheel bearing grease to lip of seal in bushing at top of column and
press steering shaft and bearing assembly into column base. Secure with large retaining ring
making sure it is fully seated in groove of column. Place steering column on vehicle and tighten
column bolts to 29 ft. Tighten bolt securing intermediate shaft to steering shaft to â€” in. Install
front wheel s and lower vehicle. Front Suspension and Steering. Lubrication Grease the rack
ball joint. Wipe off old grease that is forced out of rubber boot. Wheel Bearing Packing Remove
hub from spindle and disassemble. To pack a bearing manually requires that a dab of grease be
placed in the palm of the hand and the bearing be dipped in the grease. Wheel Bearing
Adjustment If performing a wheel bearing adjustment only, lift and support front of vehicle.
Wheel Alignment Lift the front of the vehicle and support on jack stands. Front Shock Absorber
Replacement Remove the nut from the bottom of the shock absorber at the front axle. Front
Axle Replacement Remove front wheels. Front Spring Replacement The following procedure will
replace one spring at a Time. To detach driver side spring: Fully loosen the two rack and pinion
unit lock nuts, one near the bellows and one on the rear side of the rack and pinion unit, until
only one thread is engaged. To detach passenger side spring: Remove the hardware securing
the front of the passenger side leaf spring to the axle and discard lock nuts. Using new lock
nuts, install passenger side spring in the reverse order of disassembly. Hub Replacement
Loosen front wheel s. Lift and support front of vehicle and remove front wheel s. Clean spindle
and new hub thoroughly with solvent. Pack new bearings with grease. Wheel Bearing and Race

Replacement Remove hub from spindle. Install inner wheel bearing and new grease seal in hub
and mount hub to spindle. Rack Ball Joint Replacement To remove rack ball joint, loosen
passenger side front wheel and lift and support front of vehicle. Bellows Replacement To
replace bellows, first loosen passenger side front wheel and lift and support front of vehicle.
Pinion Seal Replacement To access the pinion seal, remove rack and pinion unit from vehicle.
Attach rack and pinion unit to front axle. Spindle Replacement Loosen front wheel. Lift and
support front of vehicle and remove front wheel. Steering Wheel Replacement From the front
side of the steering wheel, remove the clipboard by first pulling straight up on the bottom of the
clipboard to release the two bottom retaining tabs. When steering wheel is loosened, remove
retaining nut and remove steering wheel. Steering Shaft and Column Replacement To remove
steering shaft remove the steering wheel. Orders Comparison list Return requests Wish list
Track my order s. Track my order s. Sign in Register Email. Password Forgot your password?
Register for a new account. Sign in. Remembe
1970 vw bus wiring diagram
ford ranger automatic vs manual
03 ford f350 fuse diagram
r me. Connect with our Jeep Expert! Cart is empty. View cart. Diagram Part 1. Part : AC.
Steering Gear Assembly. Add to cart Add to wish list Add to compare. Diagram Part 2. Part : AB.
Power Steering Pump. Steering Pump. Diagram Part 3. Part : Power Steering Reservoir Cap.
Fits: Jeep Wrangler TJ with 2. Part : AA. Diagram Part 4. Pressure Hose Power Steering. Part :
AD. Diagram Part 5. Part : AF. Power Steering Hose. Diagram Part 6. Pitman Arm. Diagram Part
7. Part : K. Tie Rod Kit. Availability: In Stock. Diagram Part 8. Steering Tie Rod End. Diagram
Part 9. Steering Tie Rod Tube. Diagram Part Steering Tie Rod. Steering Knuckle Left. Steering
Knuckle Right. Part : RT RT Off-Road. Availability: Availability: In Stock. Part : J Ball Joint Nut,
Lower. Steering Gear Seal Kit. Steering Pump Seal Kit. About us Our team Privacy policy.
Customer Service About your order Wishlist Comparison list. It is not implied that any part
listed is a product of, or approved by, Fiat Chrysler Automobiles.

