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DISCLAIMER OF LIABILITY

This information is presented with no warranties or guarantees of ANY KIND including correctness or 
fitness for any particular purpose. The author(s) of this material have attempted to verify correctness of 
the data contained herein; however, slip-ups can and do happen. This information is to be used at your 
own risk, and should only serve as a procedural reference.

By opening this document, the Reader holds harmless and indemnifies stephX5, it's Affiliates, friends, 
neighbors and second cousins from responsibility for anything at all including but not limited to death, 
damage, and disease.

Introduction

This is really not a DIY but more of a visual tour of my execution of the excellent DIY writeup by 
hayaku on xoutpost.com. I will simply refer to this document from now on as “the DIY” in the pages 
below.



This is a long dirty job but can absolutely be done by one man/woman. That being said, having an 
expert BMW helper or two will make it go much quicker and make it more enjoyable.



You are going to need some tools to do this job. The mandatory basics are:

assortment of metric sockets
36mm 12 point socket
3/8” ratchet
1/2” ratchet
assortment of ratchet extensions
6mm, 5mm hex sockets
assortment of metric wrenches
assortment of screwdrivers and pliers

Then there are the required “specialty tools”, there are only 2 in my opinion, cv boot strap clamp pliers, 
and a puller.

This is what the clamp pliers look like:



And here is the puller that I used its a 3 leg( or arm) not sure of the correct puller terminology.



That is really all I needed to complete this task, one thing I think that makes things much easier in  the 
dis-assembly phase of this project is using an impact wrench. This can really speed up the tear down 
and get you to that damaged CV boot much quicker. For assembly I still do everything using hand tools 
since I like to torque everything to spec.
The biggest time saver of the impact wrench would be helping get the axle-stub back into the steering 
knuckle. Without it this involves a tremendous amount of hammering, if you have the impact wrench 
your hammering can stop once you have enough of the threads peeking through the hub where you can 
thread the axle nut on, then use the impact wrench to finish it off the rest of the way.
If you are going to use this make sure you have a 12 point 36mm impact socket the 6 point 36mm will 
not fit the axle nut.



Once the hubcap is popped off the wheel use a strong flat-head screwdriver and a hammer to  pry the 
tabs of the avle flange nut away from the axle. If you use a cheap screwdriver and try to pry the tabs 
you run the risk of the tip breaking off. This happened to me, it is critical to remove the scredriver tip 
debris so you dont damage the threads on the axle. The best way to avoid this is to use a good quality 
screwdriver to begin with.
I found that using a long 1/2” ratchet extension on my breaker bar gives me the needed clearance from 
the body of the X5 that I need. This introduces a new problem in that the setup is a bit unstable, this is 
solved by using the jack stand to support the 1/2” ratchet extension while applying force to the breaker 
bar via the “cheater pipe". This really is enough to crack loose the axle flange nut. Using the Impact 
Wrench this part is trivial the only reason I did not use one is that I dont have the 36mm 12 point 
Impact socket. I do have a 36mm 6 point socket but this will NOT fit the collar nut, it must be a 12 
point socket.



Axle flange nut is removed exposing the threads on the axle-stub. This is a good point to make some 
reference measurements. I like to record the length of the axle stub that is exposed from the inner part 
of the hub to the top of the axle-stub. I use this a reference point after getting the axle back on to know 
that I'm where I need to be. 

Measure the height 
between these 2 
points as a 
reference for later 
assembly
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Remove the brake caliper and hang safely out of the way its good to follow the procedures in the Brake 
Rotor and Pad DIY. I hung mine on the spring using a zip-tie. You can see some of the CV joint grease 
on the brake line from the failed boot, in this picture.



Remove the Caliper Carrier Bracket, so you can then remove the rotor.

Don't forget this little critter, the Rotor Retaining screw you'll need your 6mm hex socket to get that off 
and it can be a challenge sometimes without air tools but if you hit it with a little penetrating oil or that  
magical wd-40 you'll be able to pop it off. The worst is forgetting about it and then proceeding to bang 
the rotor off of the hub, this WILL warp your rotors!



Remove the bolts that attach the dust shield to the steering knuckle there are 3@10mm. They are easy 
to get off. Note :this will not allow the dust shield to removed completely but it will allow you to rotate 
it freely so you have better access to some of the components during the rest of the dis-assembly and 
then the reassembly.
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Spin the dust shield around the hub to gain good access to the ABS sensor and remove it from the 
knuckle using your 6mm hex socket.



Remove the ABS sensor connector from the top of the wheel well, it is housed in a small black plastic 
box that pops open, to reveal a blue type of connector. This blue connector separates in two spots the 
top comes  off of the bottom  part,  by pushing in two tabs and pulling it apart.  I  have found this 
connection to be brittle and have had the tabs get crushed. I have often wondered about replacing these 
connectors with something more robust but that's another story. The point is take care not to use too 
much force so you don't crush the top part of the connector in removing it.

Top

Plastic box 
containing 
connector.



Remove the steering control arm. This has a nylock nut that can not be reused make sure to replace this 
nut on reassembly. Once the nut is off the arm falls off of the knuckle easily, maybe a lite tap to help it.



Remove the tension strut from the chassis. To be able to get to the nut with the ratchet I removed 3 of 
the 10mm bolts connecting the dust shield to the chassis this allowed me to pull the dust shield back 
and slip the ratchet in to break the nut free. I choose not to remove this or the other control arm from 
the knuckle When I reassemble everything I just supply new Nylocks for the ball joints and torque 
them to spec. If you have a ride height sensor connected to the wishbone you will have to undo its 
linkage via a bracket and 1 bolt.

Remove dust 
shield bolts under 
here  and then 
pull back dust 
shield to fit 
ratchet.

Ride height sensor



Setup your puller to pull the knuckle from the axle. I used a heavy duty 3 leg puller that attached to the 
hub flange with the lug bolts. The shaft on my puller is a few inches shy of being able to drive the axle-
stub out of the knuckle so I used a 1/2” small ratchet extension to give me the few inches I need to 
completely drive the axle-stub out. The key here is if you are using a claw puller be careful not to 
damage the dust shield behind the hub flange. This can come off under force and then require some sort 
of a weld to but it back in place. This kind of a puller I am using avoids that pitfall, since all of the 
force is transmitted via the lug bolts not the back of the hub-flange/dust shield.

Dust shield

Hub flange

X5 lug bolts



Slowly drive the axle-stub off of the knuckle. In my case with my setup it was not a hard to pull it off 
of the knuckle. I was able to turn the shaft by hand until the axle-stub was free from the knuckle.

1/2” short ratchet 
extension



Just about there.....
Once the axle-stub is pushed out, remove the bolts holding the knuckle to the strut. Be prepared for the 
weight, with the 2 control arms attached this assembly weighs close to 45-50lbs, move it safely out of 
your way. I always clean anything I have access to, so this is a great time to wipe some of the splattered 
grease off of the knuckle and clean it up a bit.



This is what you have been waiting for the CV boot,now you can start to fix it.

CV boot failureSteel strap

Steel strap



Remove the old boot, I like to undo the steel straps and then using a utility knife slice the boot from top 
to bottom then it should just fall off the axle-stub. At this point you are ready to start the first part of 
some heavy hitting to get the axle-stub off of the half-shaft. This takes some care and few good blows 
to  literally pop the stub off the half-shaft. The point where you can hit it will be more evident on the 
next picture I'll label it there but this is actually the step where you need to hit it. This is also the time 
for another reference measurement this time measure how much of the half shaft spline is exposed from 
the joint. This will come in handy during reassembly as the recommended method involves listening 
for a “click” as the axle-stub is put into place which was very hard to do I tried to listen for it but I did 
not catch it. I repeated the measurement to ensure I had the proper fit. In my picture below its hard to 
see the exposed splines because of the grease but once you have it here you will be able to see and 
understand what I'm describing more clearly.

axle-stub

bearing cage

bearings

Measure the amount 
of spline showing on 
the half shaft from 
the cv joint top



At this point you have everything off and can begin cleaning the cv joint and prepare it for the new 
boot. Some folks like to clean the parts in the stub without removing them, I personally like to take the 
joint apart and rebuild it.

Axle half-shaft

Axle stub

Anyone of these “star” 
points is what I used to 
hit  with a 3/8” ratchet 
extension and a ball 
peen hammer to free 
the axle-stub from the 
axle half shaft in the 
previous step

C-clip location

This is what you are 
measuring in the 
previous step how much 
of this spline is showing 
with the axle-stub 
attached. This 
measurement is what 
you will use to guide you 
on reassembly, to ensure 
you have proper fitment.



Don't forget to remove the old C-clip, do not reuse this your kit should have come with a new one that 
you will use for reassembly.



Removing the parts from the axle-stub is kind of an art. I tried to come up with a reproducible method 
but I couldn't nail it down. What seems to work best for me  is this:

1) start with everything laying flat
2) spin the outer bearing carrier while holding the star flat so that they are about 45 degrees apart.
3) At this point you should be able to pop the bearing out of one of the grooved channels in the 

axle-stub
4) repeat this procedure for each grove in the axle-stub
5) once all the bearings are out the star and the bearing carrier will slip out with some wiggling 

DO NOT FORCE ANYTHING!! The parts should just slip out.

With everything out of the axle-stub begin cleaning to remove all old grease and any debris.



With the  parts  out you can begin the  cleaning process.  It  helps if  you can work in  some sort  of 
container even a box lined with newspaper and shop towels would work, its very easy to have a ball 
bearing or two escape from your grip during cleaning and once they hit the ground they move at a good 
clip. Wipe  everything down with parts cleaner to get all of the old grease off, once everything is clean 
and dry I do it one more time and then do a final dry. Make sure the parts are shinny and dry.



This is everything you will need to rebuild the joint. The new boot and steel straps to attach it to the 
axles, the new C-clip and last but not least a fresh tube of grease. This is a special high temperature 
grease that comes with the kit I wouldn't try this job using any old grease you have in the garage the 
grease that comes in the CV boot kit is special designed to take the conditions inside the joint.



Stand the stub up on end spline side down and fill the cavity with a decent amount of grease, first place 
the star piece within the bearing carrier ring. The way these fit together is that the side of the start 
facing you should have a notch on each of its points facing you, if all of the starts points are flat this is 
the worng side it should be facing down into the joint. The other reference is that the inside the star the 
indent to accept the C-clip should be facing the bottom of the stub. The bearing carrier ring if you look 
at it closely you will notice the 2 sides differ there is one side where its rim/circumference seems to be 
thicker and more tapered and the other side is thinner and less tapered. The side you want facing you is 
the thinner and less tapered side. Then you start to add the bearings and I add grease to each bearing 
compartment as I add them into the joint. Once the joint is together use your thumbs to wiggle the 
bearing carrier and force the grease into all of the locations you should feel the joint start to get harder 
to move due to the grease slowing it down. You should still have at least ½ a tube of the grease left to 
fill the boot with. 

Unfortunately I didn't get all the pictures I wanted from this point forward because of the grime on my 
hands and it was getting late in the day. But if you look back at the picture where I'm holding the stub 
in my hands you can see what the joint looks like. The start points have an indent at the ends that is 
showing, and the rim of the bearing carrier ring is the thinner of the two sides showing.



With the joint assembled and packed with fresh grease take your finger and lube up the ends of the boot 
that will mate with CV joint on one side and the axle half shaft on the other side facilitating installation. 
Slip the boot on over the axle half-shaft. Install the new C-clip on the axle half-shaft. 
Now comes the tricky part, getting the CV joint onto the axle half-shaft past the C-clip. I used the same 
technique outlined in the DIY namely holding the CV-joint in my hands mainly with my palms this 
will free your fingers. Imagine the cup part of the axle-stub resting up against the back of your palms 
and then you extend your fingers to guide the CV-joint onto the axle half-shaft. Once you have the 
splines aligned and you have the CV-joint mated to the axle half-shaft I used my fingers to compress 
the C-clip while using my palms to advance the joint onto the shaft over the compressed C-clip. It 
really takes a few tries but it is doable, the grease also makes it more challenging. I would have taken 
pictures of this but  I need more hands. The DIY also cautions you from any hammering until you  are 
positive that you have passed the C-clip with the joint. Once you have passed the C-clip I used a 2x4 to 
hammer the stub into position. This is where your reference measurement comes in once you have the 
stub in position measure the amount of spline showing to ensure its the same as what you measured 
before dis assembly. The slide the boot over the stub and add the steel clamp to the CV-joint side. At 
this point the boot should look almost fully assembled except for the steel clamp on the half-shaft side. 
Before clamping this one down take the joint in your hand and push it to the left or the right as far as it 
will go and hold it there. Then with the joint held in that position take a large flathead screwdriver and 
pry up the lip of the boot on the half-shaft side  carefully not to rip the rubber. Once you lift the rubber 
from the surface you should hear a “burp” of air being released. Now you can apply the half-shaft 
clamp to the boot.



At this point the boot is now officially repaired! Here are the before and after shots.



Now comes the task of reassembly and one of the most difficult parts of the job driving the axle-stub 
into the steering knuckle. This takes a considerable amount of hammering and is one of those things 
that you can't get a good feel for from reading other accounts. I used a 3lbs hammer and a piece of 2x4 
to drive the axle-stub in place and it was  slow moving. If you have the Impact wrench you can get 
some relief after you have driven the stub through the hub enough to thread the axle nut on, if not you 
must continue to hammer until your measurements match up. This is what the second 2x4 looked like 
the first one was destroyed. Once you attach the knuckle to the suspension with the bolts hang any of 
the attached control arms up to the chassis with zip-ties. Then use one hand to reach behind the knuckle 
and guide the axle-stub into the hub aligning the splines as needed, you can use your other hand to 
sping the hub flange from the front to get a nice good fit. I also used some lube here and by all means 
make sure everything is CLEAN. Once its aligned put your 2x4 in place and start to drive it home. This 
part can cause pain, if you are holding on to that 2x4 tightly and whack the other end of it with the 
hammer you are going to feel that impact. The trick of it is to lightly hold the 2x4 in place as the 
hammer begins to make contact with the 2x4. It takes some practice swings but you will have plenty of 
chances to learn this technique.



If you made it through the intense hammering then things should like something like this picture. The 
first time I did this job I was worried about hammering this much and wondered about the effect of this 
on the the rest of the drive-train upstream of the axle. I was never able to get a good answer from 
anyone and  I have never had a problem in doing it myself. I will say this though from my observations, 
the weight of the steering knuckle and the control arms attached to it is approaching 50lbs+, whacking 
this with a 3lb hammer fronted by a 2x4 isn't as devastating to the knuckle upstream parts as you would 
think. 



From here on its all reassembly that is perfectly described in the DIY. I really don't have anything to 
add except that it is important not to forget to not completely tighten down the control arm bolts that 
connect to the chassis until you have the X5 seated firmly on the ground then you can torque down the 
bolts. Here is a shot of everything in place on the ground  with the new Nylocks installed on all the 
control arm ball joints.



Cleaning this mess may just be the hardest part of the job!


