My Engine Rebuild
= M=

The History

I've recently been going through the exercise of rebuilding the engine in my M5. How this came about is a
long story.

| bought the car from Len Vine Automobiles (LVA) in Sydney, in October 1998. | had the car checked out by
NRMA, who found oil in the water. They advised me not to buy the car on this basis. | contacted Alto BMW in
Sydney, who had always serviced the car. The service manager who knew the car told me that it had blown a
head gasket in December 1997. They had repaired the car, and that any oil was simply residue from that
event. | had them check out the car, and he gave it the all clear. | ended up buying the car on the basis of his
inspection.

Before the car was delivered to me in Melbourne, LVA had to replace all 4 brake rotors, and the windscreen,
at their expense, to get a Victorian Road Worthy Certificate.

As soon as | took delivery of the car, | took it to City BMW in South Melbourne, and asked them to thoroughly
check out the car, especially the oil in the water. They found that the water pump had a leak, which was
repaired, and then they gave the car all clear.

| was preparing the car for a day at the track in December, and so one week before that, | took the car back
to City BMW for new brake pads, brake fluid, an oil change, and to get it checked out again. Again, the car
was given the all clear. The car performed faultlessly at the track.

Each time the car was taken for a check up, | had the cooling system flushed, but there was always just a little
oil in the water. | didn't seem to be getting any worse however, so | didn’t worry about it too much.

| went to the track again in February, and one week before, | took the car to Menere's BMW in Brighton for a
check up. They checked it over, and again, it got the all clear. Once again, the car performed faultlessly at the
track.

After | went to the track, | took the car back to Menere's for an oil change. The car was now out of warranty,
and this time they told me that the car had a serious problem, that there was oil in the water.....

My response was obvious! | told them that | had had it checked out several times while the car was still in
warranty, why wasn't it picked up then? They said the tests that they had performed earlier hadn’t picked up
the problem, but this time they did a different test. They pumped compressed air into the cylinders, and saw
air bubbles appearing in water. They said that this was most likely a cracked head and a new head would be
$AUD10,500 thanks very much!

Well, | took it to another BMW dealer, Bib Stillwell BMW in South Yarra. | told them all that had happened,
and asked them to perform every test they could think of to determine if there was a problem. They did, and
gave the car the all clear....

| drove around like this for another week, and convinced myself that there was slightly more oil appearing in
the water, so | rang back Bib Stillwell BMW, and asked them to order a new head gasket set from Germany
so that we could take the head off and diagnose exactly what the problem was. They said it would take 2
weeks to arrive from Germany, so | continued driving for 2 more weeks. After that time, | rang to see of the
gasket set had arrived, and they said that they had forgotten to order it! Well, | told them where to stick it! |
had had enough of BMW dealers, so | searched for an independent BMW specialist. After getting a few
recommendations, | went and talk to David Whammond from Pier Prestige in Brighton. David ordered the
head gasket set for me, and when it arrived in late April, we set about removing the head to find the problem.

In all of this time, the car had performed faultlessly, and the only symptom that something was wrong was that
there was a little oil in the water.



29th April, 1999

David had removed the ancillary bits and pieces today. Here are some pics:

This is the other side of the engine, showing the spark plugs and leads removed



Here are the throttle bodies removed from the engine

And here is a close up of the throttle bodies



30th April, 1999

David had a bit of mucking around today, but got the cams removed from the cam box:

The empty cam box with the cams and sprockets removed

A close up of the cam buckets with shims in place



3rd May, 1999

David got the head off the motor today. The good news is that the head looks OK. The bad news is that the
block is cracked :-(. Each head bolt hole is surrounded by a water hole on each side, and an oil hole above. If
you look closely at the photos below, you can see the cracks between the head bolt holes, and the other

three.

My car, being stripped

A close up of the cylinder head



The cylinder head, out of the car

The rest of the engine, still in the car



A close up of the cracks in the block. Look closely at the two head bolts at the bottom of the picture.

Another close up of the cracks



4th May, 1999

Well, | did a bit of asking around today, and got one consistent answer back. My problem is quite common,
and is caused by one thing only. It's caused by letting people who have no idea what they are doing replace
the head! Before the head bolts are re-tightened, all traces of oil have to be removed from the head bolt
holes. If there is any left, then re-torquing the head bolts causes "Hydralock". Basically, the oil left in the holes
is put under such immense pressure, that it cracks the block, trying to escape! | put this back to Alto BMW,
who had last changed the head. They were insistent that they had done the job properly. I'll let you be the
judge!

A lot of people have suggested that | pursue legal avenues in an effort to gain a bit of compensation, but quite

frankly, | couldn't be bothered! | think that this would be far more trouble than its worth. I'm a firm believer that
people should take more responsibility for their problems, and that's exactly what | intend to do here.

5th May, 1999

After being initially quite depressed about all of this, I've now started to look at it in a more positive light. At
least now I'm going to have a new engine! I've decided to replace everything in the motor that is showing the
slightest bit of wear. The most expensive part is the block. A new block, with matching pistons, will cost about
$AUDG700 to land here in Australia!

6th May, 1999

David removed the engine from the car today, to start stripping it down. Here are a few more pics.

Here is a view of the engine out of the car, with the Getrag gearbox still attached. You can see the extractors
quite clearly



A front view of the engine

Another close up of the cracks in the block. This is probably the best picture | have of them



Another picture of the cracks

10th May, 1999

David got the engine onto the engine stand today, and stripped off the ancillary components.

11th May, 1999

Sent away the crankshaft and cylinder head today for inspection and cleaning up. The crankshaft is fine, and
the cylinder head needs to be lightly machined to bring it back to spec.

15th May, 1999

To keep my options open, I've been searching for a replacement engine from overseas. | have two good
leads:

There is an engine out of a wreck in England that has done 150,000 kms. He wants UKP1850 for the
short block, and UKP600 for shipping. That adds up to about $AUD5500. | would have to replace the
pistons, so this might be an alternative.

There is a place in the USA that is selling reconditioned motors for $US5500. With shipping, this adds up
to $AUD8500. On the surface, this would seem like the way to go, but my concern is that | don't know to
what standard the motor has been built to. | feel a little uneasy about this.

17th May, 1999

Well, | rang customs today. They helped me to rule out the option of importing an engine from overseas. The
Australian Government wants to add 45% in sales tax and import duties to whatever | import! So, now at least
I know that | will be rebuilding the existing engine!.

I've decided just to buy a block and pistons, as well as all of the other parts, from BMW via a local importer
who can get the parts a little cheaper than via BMW direct.



25th June, 1999

The head has been straightened and machined.

5th July, 1999

All of the parts have arrived! | went to have a look, and take some photos. The first thing | did was pulled out a
piston, and realised straight away that it was the wrong &'%%$#@ piston!!! The pistons are for a 9.2:1
compression ratio, but my motor was 10:1 compression ratio.

5 weeks I've waited for these parts, and they're wrong! Well, I'm not a happy man. | made it clear that |
wanted a new block and pistons to be sent from Germany on the next flight out of there. I'm sick of all of this
waiting!

In fairness, its not David's fault, he just ordered the parts form an importer by giving him the VIN number. The
importer looked up the computer for the part number of the engine for my VIN number, and that's what he
was sent.

After a bit of hunting around, it appears that the 9.2:1 motor was used in the gulf states and tropical regions.
Australian motors, like those in the US, have a 10:1 motor. Here are some pics that | took:

The block, still in its box.



The new piston, against the old one. You can't see it very well, but the new piston has a much deeper dish
than the old one. The numbers indicate a 9.2:1 CR

18th July, 1999

| decided that if I'm going to spend all of this money on a new engine, then it sure as hell is going to look like a
new engine! The rocker cover and plenum chamber were pretty scratched up, so | took them home to paint
them.

| sanded them all back with emery paper. | didn't go all the way back to bare metal, but there was metal
showing in plenty of places. | basically just took all of the rough stuff off them.

Next, | masked off all of the bits | didn't want to paint. This took hours! All of the exposed metal on the top of
the rocker cover was the hardest. Basically, | just covered it all with masking tape, and then cut around the
raised parts with a very sharp blade.

| used an engine enamel spray paint with a wrinkle finish for all of the black bits. For the ///M logo, | just used

coloured engine enamel. | didn’t quite get the purple right, but it's close enough for now. It certainly looks a lot
better then it did.

The ///M Logo on the plenum chamber



The two parts to the plenum chamber, showing the 6 outlet holes that connect to the inlet manifold. You can
see the Resonance Control Flap inside

The Resonance Control Flap



Another view of the resonance control flap

The rocker cover. Didn’t come up too bad, did it?



19th July, 1999

All of the parts are back, and we're all ready to go, except for one thing. David has come down with the flu,
and won't be in for a few days. | don’t blame him for staying at home when he's sick, after all, I'd do the same

thing, but geez I'm getting tired of waiting for my car!

The crank shatft, all nicely polished and balanced

The new piston, showing that it's for a 10:1 compression ratio.



The sump, after it was bead blasted.

21st July, 1999

Dave's still sick :-(

23rd July, 1999

Dave's been off all week :-(

26th July, 1999

Dave's back! He didn’t get much done though; he's just put the crank in, and started on the pistons.

27th July, 1999

When Dave was putting in the last piston, it went in with a large "crack" sound. He pulled it out to see if
anything was wrong. When pulling it out, he DROPPED THE "%$#%"$# PISTON, and put a hairline crack in

this!!! It is really giving me the *&"%"%$.
Having said that, this is the first ***-up that is actually Dave's fault, and I'm very glad that he wouldn't consider

putting it back together with the crack. | have every confidence that he will build me a very solid and reliable
motor. I'm just very frustrated at not being able to drive my car!

19th August, 1999

After much delay and disappointment, the piston has finally arrived. At last some work can begin!

23rd August, 1999

Dave made some headway today. The new piston was fitted, and the head was finally bolted down.



The new piston fitted, at last!

The underside of the head, showing all 24 valves



The head in place, and the bolts being inserted

Torque-ing up the head bolts



24th August, 1999

A slow day in all. The sump and a few ancillaries were bolted on, and that's about it! There were a
couple of O-rings missing from the gasket set, so the cam-box couldn't be attached. Those rings will get here
tomorrow.

The engine with the sump and engine mounts attached.

Another view of the same thing.



A view of the front of the engine

A view of the cam chain being held in place



A close up of the valve springs

27th August, 1999

Well, the engine is finally back together, and ready to go into the car. The exhaust, and most of the ancillaries
have been attached, but the throttle bodies will go on when it back in the car.

The exhaust side of the engine



The front of the engine, showing the alternator, air pump, A/C compressor and P/S pump

The front, inlet side of the engine



The inlet side of the engine

27th August, 1999

The engine went back into the car today, no problems so far. All is looking good :-)

The engine and gearbox assembly, ready to have the car lowered over it



The exhaust side of the engine

The inlet side of the engine



The inlet side of the engine

The engine back in the car



The engine back in the car

1st September, 1999

Dave hooked up the throttle bodies, got all of the wiring connected, and all of the hoses hooked up. We're
ready to fire it up for the first time tomorrow.



2nd September, 1999

| helped Dave out with the final bits this morning. We attached the air intake and air box, put the exhaust and
cats back on, and gave everything the once-over.

We cranked it over a few times without spark plugs, just to get some oil pumping around the engine, and then
put the plugs back in.

Now was the moment I'd been waiting for four months! | had my hand on the key, ready to turn. Whirrrr-
Whirrrr.... VROOOOOM! It burst into life, and immediately settled down to that slightly lumpy idle that all M5
fans know and love! We bought the revs up to about 2000rpm, and held it there and let the engine warm up.
As it got hot, smoke was pouring off the engine, from all of the grease and oil left on the exhaust and engine.
We turned it off, and | went to work, a very happy man.

Dave continued to finish it all of, reinstalling the gear shift etc.

Dave rang me about 2:00pm at work, and said that he had to go over the other side of town, and asked if he
could take my car. | was happy to let him, so that he could listen for noises etc.

| picked the car up at about 5:00pm. Dave had clocked up about 100kms (60 miles), and said it went like
clockwork.

| drove the car home, taking it very easy. I'd forgotten just how nice the car is to drive.

8th September, 1999

| took the car in for it first oil change today. Its done 600kms (400 miles) and it all going well.

14th September, 1999

| took the car in for its second oil change today. It's now done 1200kms (800miles). It also got a full Inspection
Il service done.



It will take me a few months of running it in until | can start taking it to the redline or using full throttle, but I'm
having fun anyway. It's loosening up nicely every day.

Thanks for sticking with me during my saga, and | appreciate all of the support and e-mail that I've had. |
won't be updating this page anymore, but | will update the rest of the site when time permits.

You can send me e-mail at jrobbo@netspace.net.au if you want to ask any questions about my car, or the
rebuild.



