
ENGINE - INTERIOR
Subject: Aluminum Cylinders

From: "Michael Concordia" piano‑roll‑one@worldnet.att.net 

While I cannot speak knowledgeably on what process is used in Nikasil coating of cylinders, I am reasonably sure it is not the same process as used to prepare the cylinders on a 944 engine.  I believe that a coating would be defined as something that is applied on top of (and bonded to) the aluminum cylinder wall. My understanding of the 944 block is that it is cast using a very high silicon content aluminum.  Then it is bored and honed in several steps using a special paste until the cylinder walls have been etched sufficiently (the paste contains some sort of acid, I presume).

The etching preferentially dissolves aluminum from the alloy at the wall surface. What is left is essentially pure silicon (not silicone) at the cylinder wall. Silicon is a very hard substance (main ingredient in quartz) and so provides a very wear resistant surface for the piston rings to slide on.  This process is

presented in minute detail in the 944 Factory Workshop Manual.  

I have had occasion (unfortunately) to require a re‑bore on my 944's block (blown head gasket/scored cylinder, etc...) and installation of larger pistons.  There are very few shops equipped to do this properly and it ain't cheap (cost about $400 back in 1989), but it can be done.  The engine now has 95,000 miles since the rebuild and compression still looks great (about 150 psi).  Done properly, it certainly is an alternative to buying another engine.       

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: "Andres Jordan" Andres.Jordan@MCI.Com 

>The car doesn't catch on the first rev of the engine like my 911 does. It turns >over 3‑4 times before starting. No problem, but the 911 fires as soon as you hit >the key!! I,m changing plugs this weekend, but is this a normal S2 procedure.

>It always starts and goes right to idle.

----------

Normal. Mine does the same, about twice. They are some mighty big cylinder you are waking up.

Andres Jordan

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: 951 Rebuild

From: "Philip Harris" harrisp@onr.com 

I would agree with Jim on the time estimate for engine rebuild.  I started mine with several weekends of pondering, looking at this formidable beast of an engine, crawling under: Should I do it or should I cart it to the dealer as a tradein (on a trailer).  Finally, I took the first 10mm socket to the 1st bolt, and there was no going back.

Weekend after weekend with a toothbrush and degreaser finally had everything spotlessly clean in 10 rubbermaid boxes in hundeds of varying sizes of ziplocs (2 2 gallon for the crank, head, etc)

Then comes the money: Well I have it apart, lets just replace this. Bang $100.

Finally the anticipation of initial startup. No dice. Recheck all connectors. Refit loose flywheel pickup. Try again. It lives ! Smoke endlessly poors off the engine. Finally, it stops as all the gaskets seat, and residuals burnoff. She purrs. Final tunings. Runs like a champ.

Start to finish: 3 months, Cost: >$6000 Outside work: Machine shop, AC recharge, Realign. Phil Harris86 951

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: 944 N/A Engine Rebuild

From: "Michael Concordia" piano‑roll‑one@worldnet.att.net 

I consider myself a shade tree mechanic (learned most of what I know rebuilding EVERYTHING on an MGB and Sprite).  Now the 944 engine most certainly is orders of magnitude more advanced than these dinosaurs, however, I did a successful rebuild of mine back in 1989 and it now has about 100K on it since with not a single problem other than front crank seal is leaking a little now.  True, it was not cheap at $4,500 for parts and machine work but I feel I got my money's worth and the satisfaction of doing it myself.  Your motor may actually cost less if you don't need new pistons (i.e. boring oversize) and the fancy boring technique (I hear that some outboard engine rebuilder's can do them now).  These two items cost about $1,000 alone.  I had a Porsche shop re‑do the head.  If you've rebuilt a few engines before, you can do this one.  Just take your time (I had a spare car); I think I spent about 3 months doing mine on weekends.  You will need to buy some of that anerobic sealant stuff for the main bearing 'girdle' to block seal (and oil pump to block).  The Haynes manual procedure works O.K. for getting the engine out.  One of those cherry picker‑type lifts works great (you lower the engine and remove from under the car).  Good luck.  Feel free to e‑mail with any questions.   

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: #2 Rod Bearing: HELP

From: Gregor Diseth gsdiseth@efn.org , 89 944 2.7

1.  Porsche must have known about the #2 rod bearing problem because they modified the oil galley within the crankshaft on the 3.0 engines (968).

2.  This problem usually occurs under extremely hard cornering loads, with low oil levels in the crankase (anything below top mark on dipstick), or if the dreaded oil cooler seal failure has gone undetected for a long time and you have coolant in your oil.  If the car hasn't been tracked, I wouldn't worry about it. In an autoX or other stressful driving conditions with high rpm, an engine can easily go through a half quart of oil in a very short time. 

A contributor here stated that keeping the oil topped at the upper mark at all times would reduce the risk of #2 bearing problems.

---------------------------------------------------------------------------------

Subject: Re: #2 Rod Bearing: HELP

From: Capt Squid 75770.2061@CompuServe.COM 

"MMitchel asked about the #2 rod bearing problem, real or imagined."

To the one racer I talked to who toasted two engines, the problem was real.  It appears to be track related on sweeping turns.  Some make sure their oil is 1/8" over the full mark and have no problem.  Others change the rod bearings at a set interval of track hours and have no problem.  Those who do blow up their engines seem to fall into several categories.  There are those who are top drivers pushing the envelope.  Those who take a hard driven street car to the track and spin a bearing the first time out.  It happens enough to be a concern for someone like me who is rebuilding their engine.  From what I have learned when the bearing spins, it trashes the entire engine.  Not a nice thought after spending half a lifetime pulling the engine.

The current plan of attack is to make a few modifications, so if I ever do learn to push the envelope, I will not have to worry about blowing up the big buck engine. From my research, the air/oil separator kit that Jon Milledge has developed is the hot ticket.  We will be installing one.  A 3 quart Accusump is

also going in when we figure out the best mounting spot.  It will not fit in the storage compartment behind the rear wheel.  The S2 pan baffle is supposed to help.  I ordered one from George B. (good guy) but it is the same as my stock turbo baffle.  I will get with George for more research on this.  My engine builder has a method of machining half the bearing for better oil retention.  He also plans to add a custom crank wiper and plug the oil return holes that dump on the crank.

Some machine the girdle and block and also redrill the crankshaft.  Different opinions on this, I'll pass on the info when I get some facts.

The other oil problem is that a pressure wave is created by the pistons at over 6200 rpm which blows the oil out of the pan and uncovers the oil pickup.  Cross drilling between the lower cylinder supports should equalize the pressure and solve this. One of the few things that is simple and inexpensive.     Jim Richmond, 87 951

---------------------------------------------------------------------------------

Subject: Reboring

From: rsawkins@uk.mdis.com 

A guy from the local Porsche dealers along to give a 'technical talk'.  He is now the work shop manager, but has over 16 years of working on 911,924 etc.

Reboring

The 924/944/928 (and I assume 968) can be rebored, but you need a specialist that knows what to do. The aluminum engine has a very high amount of silcone (I think thats what he said) and is very soft. He said that the only normal reason to have to rebore was a broke ring or similar as they 'last forever' otherwise.  There are 2 companies in the UK that can do it.

Richard

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: 944 turbo compression stats

From: "Christopher Hanlon" cwhanlon@eai.com 

I did a compression test on my car today.  All cylinders were in the range of 130 to 135 PSI.  In looking at the manual, on 10‑2 it has some compression tolerances.  From what I understand when new the engine should have 10 bar (145 PSI), the wear limit is 6.5 bar (95 psi).  Is this correct?
christopher hanlon

---------------------------------------------------------------------------------

Subject: Re: 951 Bore & Pistons

From: Capt Squid 75770.2061@CompuServe.COM 

"Phil asked whether to bore or not to bore"

----------

First, measure the cylinder diameter with a micrometer, should be 3.94" or 100mm. Wear limit is 0.080.

If you pull the pistons, check the ring end gap, #1 and #2 rings should be 0.20 to 0.40 with a limit of 0.080.  Piston/cylinder clearance 0.008 to 0.032 with a wear limit of 0.080.

If the cylinders, pistons and rings are OK, don't mess with them.  If you do have to re‑ring have a shop that knows 944s do the light hone.  They have to use a special stone.  

As for boring, check with your dealer about oversize pistons.  The last I heard was that the factory was not selling the dealers any oversized pistons anymore as they have had problems with boring the cylinders oversize.  My engine builder suspects there is not enough cylinder wall to safely take them more than one size over.  He designed ductile iron liners, milled out the cylinders and fusion bonded in the liners.   

If you need new/different pistons and are on a budget, give George B. a call.  He may have some slightly used ones that will work.  Also EBS was advertising standard size for about $500 a set a while back.

Jim Richmond , 87 951

---------------------------------------------------------------------------------

Subject: Rebuilding 951 engines

From: Mahler9th@aol.com 

There was a recent post on this topic seeking advice.  I think that the car has a cylinder problem and was/is sometime driven on the track.  Ata minimum, I would put in a wide fire ring head gasket.  The best price I've found on these is from Engine Builder's Supply in Reno.  You also (of course) have to replace all of the various other gaskets (intake and exhaust manifolds, etc.).

If you are taking the motor out or going into the bottom end, I'd replace the rod bearings and modify/have some else modify the oil pan.  I recently did the rod bearings on my car and it was pretty easy.

I can think of two persons whom might comment on the topic of stroker kits.  One is Dale Fazekas, who runs a company in Indianapolis called Terbatronics (I think that is it's name)  Dale has recently offered a stroker kit for sale (see Pano) that he was going to put into his race car.  He is very knowledgable and used to race 951's in IMSA.

If you really want a consultant, the number one 944/951 engine builder in North America is Jon Milledge in Marshfield, Mass.  He is a multiple IMSA champion in these cars.  Jon built the modified oil pan and air/foam eliminator device that I have in my car.

Of course, many others can provide advice on engine parts and stroker kits (e.g., David Raines at Powerhouse, Arnold at Andial), but I'd stick to Milledge for the ultimate advice.    Mike Mitchell

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: 944S2 compression question

From: Wes Shew schumi@vcn.bc.ca 

I just got a catalog from Devek in CA, that tunes 928'. They say healthy compression should be 18 to 19 times compression ratio. Max of 7% drop from this figure.  Consistency of +/‑ 10 psi from cylinder to cylinder. So 18 x10.9 = 196. When my S2 was tested before purchase, the low was 205, up to 225! 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Appropriate Oil Pan Baffling for 951?

From: "Norman, Bob" bn46449@glaxowellcome.com 

I am looking for advice on what would be appropriate oil pan baffling for an '86 951 which will (hopefully) get 8 to 10 track days per year at SE US tracks.  Major enhancements are/will be a cage, chip, R1's, kevlar brake lines and front strut bar.

I have read in the 944 Corner FAQ that I should get the '89 951 baffle (PN 944.107.389.03).  

The first complication is that a parts‑counter‑person told me their microfiche indicated that there were a whole slew of oil pan baffle related parts for the '89 951, not just the one I knew of, and that installing these parts was complicated enough to warrant a dedicated service bulletin.  I assume he meant complicated once the pan was off, with just getting that far looking fairly unpleasant.

The second complication is that an aftermarket parts purveyor (offering a $400+ oil pan) indicated that all factory baffle configurations worked only in right turns, but that their design worked also in left turns.  While most of the tracks I visit have primarily right turns, both Roebling and Summit Point have significant left hand sweepers.  I am reminded that with other engine designs that over‑baffling can also cause oil starvation problems.  Being new to Porsche's, I found the idea of a $400 oil pan breathtaking.   I guess I should have been prepared, considering I had earlier discovered the OEM oil pan gasket costs $65!

So:  Is the stock '89 setup OK?  Does it consist of more that the infamous 944.107.389.03?  Is the $400+ aftermarket setup worthwhile, and/or does it solve more problems than it causes?  I'd really appreciate any ideas/thoughts/guesses or whatever.


Bob Norman   bn46449@glaxowellcome.com

---------------------------------------------------------------------------------

Subject: Re: Appropriate Oil Pan Baffling for 951?

From: Capt Squid 75770.2061@CompuServe.COM 

Message text written by "Norman, Bob"

>appropriate oil pan baffling for an '86 951 which will (hopefully) get 8 to 10 >track days per year at SE US tracks.  >Major enhancements are/will be a cage, >chip, R1's,

----------

I have researched the elusive #2 rod bearing problem for the past 6 months with the following conclusion: No one knows for sure what the cause is.  

My builder (the master) and Jon Milledge spent 2 hours on the phone last week discussing this along other 944 engine issues.  Jon indicated the central oil galley, which is tapered from each end due to the casting process, caused the #2 oil passage to be drilled off line, thus trapping air.  We inspected my block, ran rods up the oil passages and found only #1 to be slightly off.  As my 87 engine has the updated baffle, the master surmises that the factory also changed their drilling angle on good old #2.  

The majority of unlucky souls I have talked to who have spun bearings have had 86 turbo engines.  I will share what we are doing to protect my big buck engine. We are installing a Milledge air/oil separator as the oil pump cavitates at high

(+6000) rpm.  An oil accumulator will be plumbed into the block at the entrance to the #2 galley (probably overkill but we already have the part).  The master has machined a crankshaft oil wiper to strip the oil off the crank.  He is working on a design to add another baffle to keep the oil from climbing up the side of the block on right hand turns.  He is plugging the oil return holes that dump onto the crank. The rod journals will be chamfered on the trailing edge with a half moon cutout to maximize oil flow to the bearings.   A probe with a one way valve will run to the exhaust pipe to relieve excess crankcase pressure.  Another consideration is to vent the #2 oil passage back into the pan to remove any air. No decision has been made on this.  We experimented with fuel cell foam but it could not survive the oil temperature.  With luck what he is doing should make the oil problem go away.

To address your question, here is what I would do in your situation.  Get a hold of Jon Milledge, if you are lucky enough to catch him, tell him what you plan and buy what he recommends if it is within your budget.  If you do drop your pan (major pain) update your baffle with the 03 and change your rod bearings.  The 03 is not the answer but it is better than what you have.  If you want to go this way, I have a 03 manufactured in '91 for $40.  I bought it from George B., found out it is the same as the one I have and haven't got around to sending it back yet.  The most important thing to do is keep your oil level 1/8" above full.  Check it after each run as these little devils drink a bit of oil at the track. You can survive with the R‑1s but stay away from slicks.

BTW, the angle of the oil holes on the rod journals on my new S2 crank are exactly the same as my old 951 crank.  The master says from a design standpoint, they are in the correct position and he would not have them redrilled.

Jim Richmond, 87 951

---------------------------------------------------------------------------------

Subject: Re: 944 cylinder wall prep.

From: DON ISTOOK istook@flash.net 

Prior to building a 944 engine, we clean the cylinder walls with a little cleaner and scotchbrite.  After doing so since we first started racing 944's in 1984, we have never had any problems.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: 944 cylinder wall prep.

From: DON ISTOOK istook@flash.net 

>Is there any advantage of using steel sleeves over resiliconizing? Bob Tucker

----------

Bob, all I can say is from my experience.  I would not say that there is a performance advantage, but from a shop owner who wants to do the job only one time, I would say that I am not willing to chance a poor silicone prep job ruin a customers freshly rebuilt engine.

If there are those of you out there who have had blocks bored and resiliconized, let me hear from you.  We have had no problems from any block with steel sleeves (as long as the tolerances are machined correctly).

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: RE: Resiliconizing 944 Blocks

From: "H C Fletcher"hcfletch@duke‑energy.com 

I located a machinist in Livingston, NJ who had a lot of experience doing the job. I took the block to him and had it honed .020" over and resiliconed.  I considered installing steel sleeves in the cylinders but, the thing that made me uncomfortable about it is the differences in the way steel and aluminum expand and contract with changing temperature. I know a lot of 944 owner's have used this with great success but, a few have had problems when it hasn't been done correctly.  Many people wonder why 944 engines with their aluminum cylinders are able to last for up to 200,000 or more. The reason is that the silicon process, when done correctly, is actually harder than a steel cylinder.  If you'd like to talk to the guy who did my machine work, his name is Rich Jacksic.  His phone number is 201‑533‑1495.  He has done some sleeving as well as resiliconizing. Clark Fletcher

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Experience w/ Motorworks (San Diego)

From: "Christopher Hanlon" cwhanlon@eai.com 

Has anyone had any experience with Motorworks in San Diego?  I'm considering sending my engine block to them so that can check and hone the cylinders.

Everytime I've talked to them on the phone, they've come across as being rude, which gives me doubts about using them.

(oh, yea...does anyone know of other machine shops that can reapply the silicon to the cylinders?)

chris

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: High silicon aluminum

From: "Christopher Hanlon" cwhanlon@eai.com 

KolbenSchmidt (the people who make the 944 block) uses a technology referred to as Lokasil, which is the local placement of its Alusil technology.  Alusil is the use of high silicon content aluminum to create engine blocks.  Lokasil is the same technology except applied only to the cylinder bores. http://www.kolbenschmidt.de/e/fundea1.html#koehler
Lokasil is the current technology used to make the cylinder bores of the new water cooled sixes that Porsche uses.

http://www.conceptdesign.com/dealersites/1998showroom/porsche/boxster.htm
I don't know if the 944 block ia a complete Alusil product, however I doubt it because of the effort required to make a complete Alusil block is not sutable for high volume applications. 

http://www.kolbenschmidt.de/e/fundea1.html#koehler 

The 944 block has liners made up of AlSi, if you look at the top of a 944 block you can see them in the cylinders.  These aluminum liners are available, and can be refitted to the block.  (Motor Works, Inc.  in San Diego can re‑fit the 944 block with the liners.)

As for re‑siliconizing the liners.  I can only hypothesize that due to the hardness of silicon, that the silicon in contact with the piston rings eventually falls out or wears away.  This also probably happens when you bore the block to the next oversize.  So the process of re‑applying silicon to the cylinders was used to "rejuvenate" them.

From looking at the engine block, it looks like the liner is 2 mm think.  So this would help explain the last oversize of 101 mm.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: RE: 944 Cylinder Liners

From: "Clark Fletcher" fletch@twave.net 

The 944 block as produced by Porsche is liner‑less.  The cylinders and block are cast in one operation, utilizing a special high silicon aluminum alloy.  After boring, the cylinders are honed in a manner that removes only the aluminum, leaving the Silica crystals as the actual cylinder surface

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Engine rebuild project...

From: "Christopher Hanlon" cwhanlon@eai.com 

As some of you know I've been rebuilding my engine for my '89 944 turbo.  Here is a brief synopsis of what I've done so far.

*ruined motor at Heartland Park.  A 2 year old 2.8L andial engine with K‑27 (w/APE's chips for that engine).  Jim Richmond's engine builder had a detailed explanation of the engine failure from looking at the pistons from that engine.  If anyone is interested I can forward that description.

*Removed motor and tore it down.  Removing the motor was pretty straight forward.  I now have bunches of zip tie bags laying around with various little parts in them.

The only minor problems I had with removing the engine were the could still repair the block).

*I bought a used motor from an '88 turbo.  I paid $350 for the motor, the bad thing is that the motor was in a car dumped in a lake.  From this motor I'm using the block, crankshaft, connecting rods and flywheel.

*I had my original head machined and had to get new intake valves.  The shafts of the valves were below tolerances.  All the valves are being seated ($5 a valve) and the machinist is removing any burrs in the intake ports.  Hopefully I'll pick up the head tomorrow.

*The pistons from the '88 car had severe pitting problems due to the corrosiveness of the carbon and water.  Also the tin plating was coming off.  I decided not to use these.  Jim Richmond sent me a set of pistons in exchange for the beat up 2.8l pistons.  I'm going to be using those.  Thanks a million Jim.

*The block from the '88 car had severe corrosion in the 1st cylinder.  I sent the block to Motor Works Inc.  in San Diego.  They inserted a Lokasil sleeve in the 1st cylinder and honed and lapped the other three.  Total cost for the work on the block was $730.00.  I haven't got the block yet so I don't know the complete work order.  The sleeving process involved boring the block, heating the block, and dropping the sleeve into the bore.

*I sent the pistons with the block to Motor Works for measurement.  They came up within spec.  When I get the pistons back I'm having the engine builder in town balance the complete assembly ($75).  I'll also have him fit and put the rings on the pistons.  I'm currently looking for Goetz rings.  Mike at

motorworks recommended the Goetz rings over the Divas rings.

*I'm having the bushings in the connecting rods replaced.  They seemed a little loose with the original wrist pins.  I'm also buying new wrist pins.  I sold the Carillo rods from the orginial engine to John Joseph, who is aspiring to build an awesome 944 motor someday. :)

*The Crank is going to be polished.

*The '88 flywheel is going to be machined.  The '89 had already been machined once, so I decided not to use it.

That's all for now folks.  Hopefully by the end of next week I'll have all the parts for assembly.

chris

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Engine and Head studs

From: "Christopher Hanlon" cwhanlon@eai.com 

I received my block from Motor Works the other day.  Total bill was $720 (including $80 shipping fee).  Bill was something like:

$75 hone 3 cylinders

$75 deck block

$250 liner

$200 liner installation.

The 2‑4 cylinders are smooth and clean and the 1st one is new.

I now need to transfer the raceware head studs from my old engine to my new one.  The method seems to be heat up the block, double nut the studs and unscrew them out.

When I put them in, what loctite should I use?  I guess I want a loctite that doesn't make it impossible to get the studs out, but does keep the studs in the block.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: rod bearings

From: "Edwin Smith" EHSMITH@us.oracle.com 

Yup, it's a good idea to replace them and it's not a real big job.  It's a better idea to get an 88 pan and windage tray, used is ok, they don't wear out.  You'll probably find that your present bearings are perfect but better to know you have new ones...

Also, check the oil religiously after each session, run the level about an eighth of an inch over the full mark and you should be fine.  I ran an 83 for 2 years with many west coast wins and no problems.  Pulled the bearings after a long hard season and they were perfect......


Ted Smith

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: 944 and 951 Oil and Rod Bearings

From: Mahler 9th Mahler9th@aol.com 

Somewhat contrary to a previous post, the rod bearings for the 951 can be had from the dealer for less than $30.  You should also replace the rods nuts, according to Milledge.

For 944 and 951 owners, the newer‑style oil pan is recommended (I think sometimes called the 8R pan‑‑ this is a marking on its bottom).  In the 951 cars, Porsche made the change part way through the 1987 model year (see PCNA water‑cooled parts book for serial number cutoff).  Several people modify the baffle in the newer pan for even better protection.  I had mine modified by Jon Milledge, and believe it was/is well worth it.  Jon's engineering is VERY thorough.

Also, for those planning on an Accusump, the cheapest prices I have seen are from Racer Wholesale.  I bought a brand new electric valve two-quart unit from them for $200 on sale last Fall.  They also have great prices on Aeroquip line.  I bought a bunch of ‑12 for my oil system and paid less than $8/foot

(recollection).

Also note that it has been the recommendation of the water‑cooled technical experts within the PCA to change out rod bearings at 60 hour intervals, and as Ted Smith has appropriately reminded us, run the oil a little over full for EVERY session on the track.

Mike Mitchell

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: RE: Replacing piston rings

From: "George Beuselinck" georgeb@mhv.net 

Unless your car has been terribly abused, there will be no need to do anything to the cylinder walls...  Just pop the pistions out, replace the rings, and pop them back in... If you're that far in, rings are cheap...

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: engine coatings

From: MOGULZMAN9 MOGULZMAN9@aol.com 

I am looking for some info on engine coatings from companies such as Poly‑Dyn in Houston, TX.   I am specifically concerned with their piston coatings.  They say that if your piston is at the top of the wear limit that their anti‑scuff coating will add  .075 per side (or a little more if you need it) which would be just enough to make the NEW  pistons I bought from andial fit my cylinders. My cylinders are in spec but according to my mechanic the 95mm pistons seem to be from a group that is a little small.  I would appreciate your input.

Jay Zittrer, mogulzman9@aol.com

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: RE: Nobody knows the goo I've seen...

From: Kevin Gross kgross@connact.com 

We use Shout to clean goop from the coolant circuit, seems to work very well. Drain the coolant, fill with tap water, add a cup of Shout, then run the car until it comes to temperature.  Drain, repeat.

---------------------------------------------------------------------------------

Subject: Re: #2 Rod bearing implications

From: christopher hanlon, cwhanlon@eai.com , 5/12/97

The "fix" for #2 rod bearing problems is to cross drill the crank at the #2 rod bearing.  (i.e. adding an additional port for oil to flow through)

I talked to Chris at PowerHaus (not Cervelli, but the other one) and he recommended that the crank be cross drilled.  I asked him whether or not that would compromise the strength of the crank, he said it didn't.

Cross drilling the crank will compromise strength, however whether or not it will ever be noticeable, I don't know.  It didn't sound like Chris ever had problems with the cranks bending or breaking as a result of cross drilling.

Also adding additional oil pan baffles is suppose to alleviate the problem of oil sloshing away from the pickup.  I don't remember the part # for the baffles.

---------------------------------------------------------------------------------

Subject: # 2 rod bearing problems

From: Peter.de.Vrey@rivm.nl , 5/13/97

The reasons for #2 rod bearing failure are a combination of crankshaft design, mileage, oil quality and changes and oil level.  #2 rod bearing is vulnerable because of design, but by taking good care of oil supply by good maintenance and always sufficient oil in the sump this bearing will lead a normal life with a normal lifespan.  To compensate for this "weak spot" the factory increased the oil sump volume, installed an oil level indicator and increased the oil pump output by 10%.  #2 bearing receives the least oil flow of the 4 bearings and the direction of the flow in the crankshaft at this point is partly outside‑in.  At high engine RPM's the centrifugal forces counteracts the oil flow and at 6500 plus revs the oil flow to #2 bearing is significantly reduced.  With normal use and good maintenance, the factory upgrades take sufficient care of #2 bearing oil supply. But if you drive hard all the time, use poor quality oil, do not change your oil at prescribed intervals or drive with too little oil in your sump (less than 75%) you put your # 2 rod bearing at risk.  Redrilling the crankshaft to increase oil flow to # 2 bearing takes care of the design weakness, but is only necessary for full race cars that routinely rev over 6500 under heavy loads.

---------------------------------------------------------------------------------

Subject: Re: Steel Sleeves in a 944 block?, 6/10/98

From: 944racer@mci2000.com 

I spun #2 rod bearing about 4 years ago and the metal particles scored the cylinder walls. I had steel sleeves installed and everything has been excellent. This is a race car only but has been used hard.  Recently I had to replace a head gasket and when I removed the head there wasn't even a ridge forming at the top of the cylinders. Go for it!

----------

I had my son's 951 sleeved because of scoring from lack of oil in the wreck we bought to make a club racer out of.  The guy who did it is a Top Fuel Engine builder.  I wanted to O ring the head, but instead, he left the sleeves .003" proud of the deck.  This causes a crush on the fire ring head gasket.  So far, no problems.  While we had it apart, I sent the crank to a guy in CA who cross drilled the #2 rod journal for extra oiling.  Engine still has great oil pressure. 
Dave Hardee <racerdav@bellsouth.net>

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: crank drilling, 6/11/98

From: Dave Hardee racerdav@bellsouth.net 

I have gotten a ton of mail about sleeving and cross drilling the #2 rod journal on a 951 motor.  The crank was done by CCR (Custom Crankshaft Repair) in Redwood City, CA.  Phone 800‑994‑2726, 650‑364‑1747.  Sleeving was done by a builder in Woodstock, GA

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Rod bearing, 7/4/98L

From: Jim Richmond, fireball fireball@funtv.com 

Scott Macauley wrote:

>The 944 is running as of 20 minutes ago. I have an oil light that will not turn >off.  I have a banging sound like a backfire or someone hitting a mallet on the >engine. I sounds like its once every crank revolution. I does however start >every time. And runs rough.

----------

Gazing into my crystal ball I see a spun #2 rod bearing.  The swami says the 944 will not live to make the 100 miles.  Rent a car trailer as you will be towing the 944 with your new beater. 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Update on cooked motor..., 8/10/98L

From: "Van Ingen, Steve" srvaningen@fbd.com 

Well, my '89 951 goes under the knife this week. I suspect that I managed to cook a rod bearing during a particularly long run group at TWS last month.  We'll know for sure after the autopsy. I've been working with Clark at German Autohaus in Houston on a plan to make the bottom "bullet‑proof", if there is such a thing. Here's the plan:

‑
The block will be completely disassembled. The crank will be balanced and machined and the bearing journals will be cross‑drilled for better oil distribution. Apparently the stock journals have only a single oil port.

‑
A modified, baffled oil pan will be installed. This is intended to retain more of the oil around the pick‑up during extended hard cornering.

‑
An Accusump system with electric solenoid valve will be installed (good‑bye washer bottle). This unit will provide back‑up oil pressure in the event that the pick‑up does become uncovered. It also provides oil pressure at start‑up and an additional 3 quart oil capacity.

‑
The inside of the block and selected internal parts will be treated with a "Polydyne" coating. The coating resists oil adhesion much like wax repels water aiding return of oil to the pan.

Also, while it's apart:

‑
The head will receive a flow test, valve job, and light porting as required. The exhaust valves will be ceramic coated.

‑
A cup clutch will be installed and the transaxle will be disassembled, inspected and freshened as required. I think the pinion bearing is pretty well worn.

‑
The block will be bored and re‑siliconized if required. Clark noticed some scoring on the walls when the Raceware studs were installed in June.

‑
New pistons, if required, with ceramic coated crowns. New rings.

‑
Replace belts, gaskets and seals as required. The water pump is only 6 months old.

‑
Race seats, unrelated to the engine work, but important nonetheless.

Hopefully, my 94,000 mile chassis will be treated to a better‑than‑new driveline. I'm not too concerned with further performance mods at this point. The car is still faster than I am on the track. 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Engine rebuild, 8/12/98L

From: Jim Cooper xdecman1@earthlink.net 

So far the expenses are :

$250 used short block

$275 machine shop work (cleaned and mic'ed)

$120 crankcase gasket kit

$105 head gasket set (minor overlaping with crank kit)

$225 rod nuts, rod bearings, main bearings, rings

$ 40 assorted goo (loctite, STP, assembly lube, etc...)

$  7 12‑pack of BUD for Gary (technical coach)

‑‑‑‑‑

$922 (there will continue to be BUD expenditures for Gary!) 

Not to bad for a rebuild but we got lucky as the head was rebuilt at 140k and also not addressing the cam at this time.

'84 944

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Ceramic coatings, 8/23/98R

From: DopkeDesgn@aol.com 

Ceramic coatings:  Have used them for years, and they work.  About the only place which does them correctly is Swain Tech in NY.   Don't trust anyone else. 

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Re: Rob Bearings, 10/1/98L

From:
scott mckay scomckay@jps.net 

I am not sure the Accusump is the solution.  I replaced my rod bearings at about 90,000 miles when I started using my car on the track.  After about two dozen track weekends, I had them replaced again, and they definitely showed wear.  A local shop that runs a 944 in SCCA had a lot of #2 rod bearing problems, and tried an Accusump, with minimal benefit.  They then tried the oil/air separator sold by Jon Milledge, and it fixed their problem.  I installed the same separator, along with a pan baffle, and an additional oil cooler.  A couple months ago, after about 30 more track weekends, I had the rod bearings replaced again.  They were absolutely perfect.  I am still going to treat the rod bearings as a maitenance item, but on a longer schedule.  You might investigate the oil/air separator rather than the Accusump.

---------------------------------------------------------------------------------

Subject: 944turbo Rod Bearings, 10/23/98L

From: Steve Timmins timmins@zebra.us.udel.edu 

13 hours.

Pain in the ass

Here's a quick desription:

1) Remove exhaust

2) Remove air box/plumbing/intake manifold

3) Remove brake master heat shield

4) Unbolt crossover pipe from turbo

5) Unbolt turbo

6) Unbolt crossover pipe from exhaust manifold and remove

7) Remove swaybar

8) Unbolt A-arms from engine crossmember and pull aside

9) Disconnect steering rack lines, U-joint

10) Unbolt motor mounts from supports

11) Support engine from above (or below, if you are brave)

12) Remove engine crossmember

13) Remove oil pan CAREFULLY along with drain hose.

14) Remove rod bearing caps

15) Replace rod bearings/replace rod nuts

Reasemble.

Not much fun.  It's a good time to have the turbo rebuilt if it needs it.

Don’t forget to replace the o-ring above and below the turbo (oil system)

Subject: Re: Sleeving a 951, 1/6/99L

From: fireball fireball@funtv.com Capt Squid

The prudent course of action would be to contact Motor Works in San Diego at(619) 233-8875 and ask for Albert.  They can sleeve your cylinders with silica liners so you can use standard stock pistons.  You also might want to check with George B. to see if he is having a winter blue light special on engine blocks and slightly used pistons.

Unless you have lost your mind and want to build a fire breathing monster then

stick with the stock setup.  If you have lost your mind then email me back and

I will give you more info.

--------------------------------------------------------------------------------

Subject: Re: #2 rod bearing fix, 1/14/99L

From: Derrek Khajavi huntleyracing@home.com 

Probably the easiest fix is to find a 87' plus oil pan w/ pickup and misc. other small pieces and set out to change to the new pan.  While in there change the rod bearings and upgrade to at least the newer updated Porsche rod nuts or better yet the Raceware nuts.  For serious track junkies also go with an Accusump to help keep the engine fed with oil if you expose the oil pickup.  If you are rebuilding the engine than you can also cross drill the crank, install fully slotted bearings, upgrade to full Raceware hardware etc.  Hope this helps!

--------------------------------------------------------------------------------

Subject: "Decarbonizing" (fairly long) 2/3/99

From: Don Istook istook@cyberramp.net 

The term "Decarbonizing" is just a generic term for "removing a carbon buildup" from something.  In years past, engines would develop a heavy buildup of “carbon" (lead deposits, varnishes, residues, gums, burned fuel & oil residue...whatever) at many places...cylinder heads, around valves, intake and exhaust ports, etc.  I have seen many exhaust ports on older 911 engines almost completely closed with heavy carbon buildup.  The same for intake ports, though not as heavy. 

Carbon buildup on a cylinder head can help and hurt.  It can help in that it can raise compression...potentially improving power.  It can hurt in that it can restrict or alter fuel/air flow, cause compression to be too high and get hot spots that can cause detonation.

Carbon buildup in exhaust ports can cause excessive restriction in the exhaust, making for lessened power and more heat buildup.

The same is said for buildups in the intake system.  In addition, fuel/air that is passing down the intake runner will not stay atomized correctly, leading to inefficient fuel burning in the combustion process.  This is especially true in cold running situations.

In short...carbon buildup is the enemy for efficiency.

Now...fast forward to modern day.  Our late model 944/911 engines all burn unleaded fuel.  The camshafts are all fairly mild (very little overlap).  "AS A RULE", carbon buildup as we used to see it is a thing of the past.  Modern fuels have built in cleaners that help clean the system of varnish buildup.  The fuels burn better in the combustion chambers and the absence of lead leads to less buildup.  This is not to say that additional cleaners never help, but not to the same extent that they did in years past.  High mileage cars would better benefit from additional cleaners.

In the past (BMW's were bad about this), we would pull the intake manifolds and walnut shell blast the intake valve stems to rid of this.  Today...on our 944 engine heads especially, on almost every one I pull off (which is quite a few), the intake ports and valve stems look extremely clean...almost new in many cases.  The exhaust ports have virtually no buildup...the combustion chamber and piston crowns have small buildups of carbon.  An exception to this would be an engine that has a serious oil burning problem (bad rings, guides or stem seals). 

We see very few poor running engines that are caused by a heavy carbon buildup.  There are, certainly, cases where aftermarket cleaners might help an engine...especially high mileage ones...but as a rule, with the efficiency of the DME on the 944, with the quality of fuels available (in most parts of the country), it is not a big concern.

So the term "Decarbonizing" can mean anything from a simple additive to the fuel system to removing the intake for cleaning to removing the cylinder head/exhaust for cleaning/rebuilding.

I wouldn’t worry about it for most of you...though here are a few symptoms.  

Lumpy idle...rough running when cold...poor low end power Sound familiar ?  High mileage on you motor?  Could be caused by faulty spray patterns on the injectors, which a can of Wurth Injector Clean or similar product might (might) solve.  Don't expect miracles on cleaning modern injectors though.  

Be sure that your cars have no intake leaks (we see a lot of leaking intake manifold gaskets), good spark plugs & wires (and cap and rotor) before any "decarbonizing" is done.

Subject: RE: 951 Rod and Main Bearing Replacement, 3/27/99L

From: "George Beuselinck" gb944@mindspring.com 

>I am new to a 951.. I was wondering if it is possible to put new main and rod >bearings in, without pulling the engine or trans.  I am doing this for a >fellow List member, and would like to do it in the fewest hours possible...as >to save him a little cash... I know I need to remove the crossmember, and I >have an overhead hoist, to hold the motor up.. I also know the #1 main is a >full circle bearing.. is the # 5 one also?  If so, I am screwed... I REALLY >don’t want to pull the tranny out, as It will definitely cause me to get >underpaid on my quote...I used a stethoscope, and have come to the conclusion >that it IS coming from the #2 cylinder.. I cant tell if it is a main, or rod >bearing. It is throwing a few chips of metal, but not a lot.. can I get away >with a bearing change, a used clean oil cooler, and about 5 oil changes?

----------

In order to change the main bearings, there is no way except to pull the engine and completely strip it down. Keep in mind that any metal bits that are in the engine will completely destroy it if you leave them in. After all, you don't want to fix his engine to run for only an hour, do you?

That having been said, the odds are 20-1 that the real problem that you have is the number 2 rod bearing and the rod journal being trashed. You are going to have to pull the engine. Period.

You don't have to pull the transaxle, in order to do this job, but, for the couple of hours that it adds, it might make the removal of the turbo engine just a bit easier.

Plan on 36-40 hours to R&R the engine, another bunch of hours to rebuild the motor and reassemble the bits on the motor.

This is one of the reasons that I run with extra oil in my sump, and check it before every run at the track... A lot easier to be safe than sorry...

George Beuselinck, 944 Ecology Porsche Parts, 914-658-9593

mailto:gb944@mindspring.com, http://www.mindspring.com/~gb944 

Subject: rod bearing replacement, 3/31/99L

From: "Michael Bettencourt" michael.bettencourt@ypmail.wpafb.af.mil 

I did this when I did my head gasket.  The job was real easy, but getting to them is the real pain.  You have to remove (unbolt) the steering rack and take out the crossmember (so you might as well replace the motor mounts as well) and then take off the oil pan (obviously).  Some would suggest replacing the oil pan gasket while you do this (20 something screws) and it is a PITA.  But once inside there it wasn’t too bad.  I had my head off at the time and feared pushing up the piston too much and having the rings pop out, but I had a helper.  I used assembly lube, put the new ones in - about 60 bucks in parts - you need new rod bolts also - and reassembled it.   Satisfying but long.

Subject: compression test, 7/27/99L

From: "John-Peter van Zelm" zjpvan@ucalgary.ca Jay

I recently had a compression test done on my 85.5 944 engine.  All four cylinders were around ~147-150psi.  The shop that did the test is experienced with Porsches, and said that this was fine, an not to worry until it gets down to ~130psi.  While reading the Haynes manual, I noticed that it specified 145psi and higher as the desired compression.  This would seem to me to be the minimum allowed compression, which means that I am close to this point.

Subject: Question on engine rebuild, 9/14/99l

From: Ray Bahr rbahr@cisco.com 

I am currently building a 2.5L, Turbo, largely stock motor. The crank is being lightened and knife-edged - the flywheel is also being lightened. How will that affect the interaction between the balance shafts and the engine vibrations. Is the mass of the balance shafts selected based on the mass of the rotating Assembly, if so what should I do with these shafts? 

----------

From: "George Beuselinck" gb944@mindspring.com 

The balance shafts were sized based on the reciprocating mass, not the rotating mass... There is a subtle difference.  That being the case, I would not expect The interaction to be affected with the mods you are doing...

 Subject: Re: Preparing Engine Cylinder Walls for New Rings, 10/15/99L

From: "Clark Fletcher" fletch@twave.net 

This subject has been discussed many times on the list before but, since it has raised its ugly head again, I'll throw my two cents in early.

The cylinders on a 944 are impregnated with silicon. How that is actually done has been debated many times on and off the list. Some folks claim that the silicon is mixed with the aluminum in casting while others claim that it is lapped onto the cylinders wall after casting. It doesn't matter. Why? Because the way the block is treated is the same regardless of how the silicon got there in the first place.

First of all, the cylinders must NOT be honed the same way a standard cast iron block is honed to break the glaze. In fact, unless the cylinder walls are scored, gouged, have ridges, or are out of round, it's best not to do anything at all with them. Also, if you don't do anything with the cylinder walls, you're better off using the same rings as well -- provided of course they're still in good condition and are within tolerance.

If the cylinder walls are scored, gouged, have ridges, or are out of round, there are several options. The option that is most frequently used, is to have cast iron sleeves installed in the cylinders. If you do this you must also change to a different type of ring as the factory rings are not compatible with cast iron cylinders. You'll hear a lot of machine shops and repair shops claim that they prefer the cast iron cylinders because they are more reliable. Fact is, they are less susceptible to gouging under catastrophic failure but, under normal wear have a shorter service life than the silicon impregnated aluminum. The real reason that most places use the cast iron sleeves is that very few machines shops know how to refresh the aluminum cylinders.

Honing and refreshing the aluminum cylinders in a 944 is a three-step process that requires three sets of stones/pads. The first step involves using a coarse set of stones to remove any ridges and true the cylinders.  The second step uses a finer stone to put a smooth surface on the cylinder walls. The final step uses a set of felt pads to lap a silicon impregnated paste (Nikasil) into the walls of the cylinders. The entire process is explained in the factory shop manual. However, it's best left to a machine shop that has done it before.

If anyone needs to have his or her cylinders refreshed, I can provide you with the name and phone number of someone (in NJ) that has experience with the process. He does Porsche machine work almost exclusively and has done a number of 944 blocks (including one for me several years ago). Contact me directly off the list if you need the number.

Subject: Re: Preparing Engine Cylinder Walls for New Rings, 10/15/99L

From: "Jeff Smith" jrossell@mindspring.com 

In Bruce Anderson's "Porsche 911 Performance Handbook," it states that 

    "The Alusil cylinders are a special 390 eutectic aluminum silicon alloy, which are used with a special cast-iron-plated (ferrocoat) piston. The cylinders are electrically etched to leave a surface of exposed silicon particles protruding from the aluminum. This provides a durable surface for the piston and rings to wear on, with the ferrocoat pistons preventing galling or excessive wear during break-in. This is the process originally used for the 1970 Vega, and it was used on all 928 and 924S/944/968 engines." (p. 71)

Subject: Re: Preparing Engine Cylinder Walls for New Rings, 10/16/99L

From: Dan Nguyenphuc danno@smartlink.net 

Just following up with a little more clarification. Previous posts are correct in that the aluminum block is etched away to leave tougher silicon behind. Just the nomenclature was mistaken. This procedure that 944 cylinders undergo is actually a process called "Alusil". The name is a contraction of Aluminum (Al) and Silicon (Si).

"Nikasil" on the other hand is a nickel-carbide coating that is applied on top of the cylinder walls. Thus Nickel (Ni) and Aluminum (Al) gives us the name "Nikasil". This is a tougher surface than aluminum treaded in the "Alusil" process, but once worn, can't be replenished as easily. Nikasil is also not as common in the U.S. because of the sulphur content in the gasoline; which reacts badly with the nickel content. Numerous BMWs have been through a recall program that changes Nikasil blocks with Alusil replacements.

With either of the processes, an over-bore or excessive honing would not be recommended as it would then give you an untreated surface.

Subject: Dead 951, block interchangeability, 11/3/99L

From: WYNNCLAIMS@aol.com 

I feel compelled to replace some speculation with fact on the subject of block interchangeability.

Having built a few 951 engines out of 944's, the standard 944 block can be built with 951 internals, with one caveat, the upper balance shaft cover must have the turbo oil feed tapped and plugged. I've found that most 85.5 and later 2.5 944 blocks do have the threaded oil feed and which is blocked off with a threaded plug. Incidentally, some 104mm blocks also have the oil feed, although I've seen as many with as without. 

I've seen some 944 blocks with the oil feed boss cast into the covers, but that is no guarantee that the required oil passages are there. You must check. 

Subject: Oil Pan Sealant, 12/3/99L

From: ykwon@s3.com young

Has anyone used the Porsche oil pan sealant 000 043 019 00 'Silastik 730 RTV - 125 ml'.  It costs $118 retail.  It looks like the same part for sealing windshields.  

On the '86 951, there is no shield between the crossover pipe and the oil pan, so the pan gasket gets cooked off by heat there and will drip... not terrible, but annoying...shield came in later cars.

Subject: Oil Pan Gasket Sealant, 12/13/99L

From: "Clark Fletcher" fletch@twave.net 

I did some searching through the archives this weekend on sealants for the oil pan gasket and found a lot of interesting stuff. However, I still don't feel like I have a conclusive answer about what should be used and what specifically are acceptable substitutes (if any).

Looking through the parts microfiche, it shows RTV 730 listed next to the oil pan gasket part number in the fiche.  However, it never specifically says what the RTV 730 is used for. Also, I looked through both sets of shop manuals I have (older revisions) and neither references using any type of sealant on the oil pan gasket. As I looked through the archives, I found a number of references high talked about using RTV 730 but, mainly just on the corners of the pan gasket. I also found a reference regarding successful use of another (significantly cheaper) anaerobic sealant as a substitute but, no specifics as to which one. I found several references that questioned whether RTV 518 was an acceptable substitute but, no conclusive answer.

So, here are the questions at hand.

1. Is RTV 730 the correct sealant to use on the oil pan gasket?

2. If so, is it just used on the corners or on the entire gasket?

3. Are there any readily available substitutes for RTV 730 that works as well?

Subject: FW: re: piston ring seating, 1/9/00 R

From: "Scott Vaughan (K1-Fh/EAC4)" Vaughan.Scott@Bosch-Brakes.com 

The tips I got for seating the rings and breaking in the engine quickly in my car, with the new race rebuild, were to run straight 30W non-detergent oil for the first weekend, then change over to synthetic (as intended)...this to allow quick break-in on a car which won't be on the street, and definitely won't cover 3000mi this season (unless I get rich and can afford to insure it for the street!

Subject: Re: piston ring replacement question, 1/10/00 R

From: "John W. Cate" jcate@worldnet.att.net 

I just completed an overhaul of my 87 944NA with excellent results. The overhaul included replacement of the rings with the engine block still in the car. My cylinders were in good shape, within dimensional specifications and no damage to the cylinder walls. I simply cleaned things up and installed new OEM rings.  After starting the car and letting it warm up, I took the car out for a ride to break in the rings with Castrol 20W50 oil in the engine. This was done by leaving it in 2nd gear, accelerating up to about 50 mph, lifting off the throttle and decelerating down to 30 mph.  This was repeated about 10 times in a row. At the conclusion of this procedure the exhaust was clear of smoke.  I then drove it conservatively for the next 300 miles.  Oil consumption is almost nonexistent and the engine is strong. By the way, the overhaul was done because oil consumption was approximately a quart in 500 miles and some smoke was evident under acceleration a high rpms. Otherwise the engine ran fine.

According to Porsche, you do not have to hone or do any other preparation of the cylinder walls in conjunction with ring replacement if the cylinder walls are not damaged.  See Porsche publication PNA.000.147.A "Parts and Technical Reference Catalog, 1999 Edition". It will be found in a technical tip on a page listing piston/piston ring part numbers.

The only time 944 engine cylinder walls need to be honed is when the cylinders have been damaged.  Honing is the third step in a three-step process that requires special skills, equipment and the removal of the block from the car. This procedure is covered in the Porsche 944 shop manual.  PS: Feel free to call me; 732-748-3495.

Subject: Re: Rod Bearing Replacement, 2/4/00 L

From: ehall@together.net 

Make sure you wear rubber gloves when handling new rod bearings, acid from oils on your skin are bad for the bearings. I suggest measuring the amount of wear prior to replacing the bearings. Although not perfect, plastigage will give you a good indication of wear. When I did the rod bearings on my NA 944, I worked on one connecting rod at a time to prevent mix-up of parts. Here is the general sequence of steps:

o Remove Rod nuts

o remove connecting rod piece which was held in place by rod nuts

o remove bearing shell from this piece. Clean both with quality solvent (brake cleaner, etc.)

o carefully push connecting rod up (moves piston) to access bearing shell on connecting rod. Clean bearing shell and connecting rod surface with solvent. Make sure the piston/connecting rod don't fall down onto crankshaft

o clean crankshaft with solvent

o re-assemble with plastigage piece in gap

o torque rod nuts to spec

o disassemble, measure amount plastigage squashed against plastigage scale on package, record readings, clean plastigage from crankshaft

o remove old rod bearing shells

The reason for all the cleaning, oil molecules will reduce the gap. I assumed my crankshaft was ok, and ordered stock clearance rod bearings prior to disassembly. Once disassembled, my crankshaft was indeed ok, and the bearings were all within spec but worn. I had very few heat spots on bearing shells, none on the crankshaft.  I replaced the bearing shells, one connecting rod at a time. Make sure all parts are carefully cleaned and free of all oil. It might help to wipe down the underside of the engine with

I diagnosed my rod bearings as being worn simply from oil pressure. It would drop below 2 bar at temp at idle. Oil pressure should not drop below 2.5 bar at idle at operating temp, and should be 4.5 bar or greater at 4k RPMs according to the Porsche Shop Manual. It stays above 3bar now. 

Subject: Re: Tips on changing rod bearings, 2/23/00

From: ehall@together.net 

<< I want to change the rod bearings on my '86 N/A.  The car has 169K miles, runs great, but only develops 4.8 bar max cold, 4.2 max under normal driving (2.2 idle) and about 3.9 at autocrosses (1.8 idle).  The car doesn't burn or use any oil, so I think new rod bearings might get me a little better oil pressure and prolong its racing life. >>

----------

At operating temp, Oil pressure should not drop below 2.5 bar at idle and should exceed 4.5bar at 4k RPMs according to the Porsche Shop Manual. Your conclusion is correct, oil pressure is too low (assuming your sending unit and oil pressure gauge are accurate). Rod bearing replacement fixed my oil pressure problem.

<< I know I need to jack up the engine and support it, but how much needs to be removed on the N/A engine to get the oil pan off?  Can I just loosen motor mounts and jack the engine, or do I need to lower the I-beam a little, or completely remove it, which requires removing steering, some suspension, etc.? >>

----------

The oil pickup tube is LONGGG, you definitely need to drop the crossmember/steering rack to remove the oil pan and access the rod bearings. I made a wooden engine support that rests on the strut towers, let me know if you need details. 

<< I am going to install new, standard size bearings.  While there, should I replace the rod nuts?  A new oil pan gasket of course, anything else? >>

----------

I didn't replace the rod nuts, not sure if this is recommended. I paid $40 for standard rod bearings. Replace the oil pan gasket, fix any stripped threads.  Use sealant in the regions near the oil pump in the front, and rear main seal in the back. I used a small amount of spray on sticky sealant to hold the new oil pan gasket in place to ease re-assembly (I cleaned before applying sealant of course). I recommend measuring your old bearing and new bearing clearances with plastiguage. If you need details on how to do this, let me know. This will be valuable data to have if your oil pressure problem is not fixed, at least you will know how bad the clearance was before replacing the bearings, and what clearance is after replacement. It is also an excellent indicator of correct cleaning of oil prior to installation of the new bearing shells.

<< Any tips or tricks to make things easier would be great.  I have only changed bearings with the engine out of the car during a rebuild. >>

----------

Brake fluid works well to clean the bearings. Make sure you clean things well.

Subject: Re: Head is Off! 3/11/00

From: Ray Rfrx7@aol.com 

1st. Use brake fluid and liberally apply with a brush to the surface of the pistons, repeatedly.... give it a day to sit or so.  This will soften the carbon crap on the surface of the pistons. 2nd. buy a carbon scraper...available at most air conditioning supply centers. This is a multi-fingered scraper that has a strap bound around the fingers that can be slid forward or backwards so as to increase or decrease the stiffness. Adjust the fingers until they are stiff but supple enough to scrap the contours of the piston surface.... Actually works pretty good. Make sure that the piston is at TDC before you scrape (obviously).

For the gunk in the intake... buy aerosol brake cleaner spray cans. Spray this foul smelling stuff down into the throats of each intake passage (liberally). Eats the crap off quite well. when done, rinse with scalding hot water...comes pretty clean.

Since you've got everything torn off the engine anyway, now is a good time to clean and sanitize EVERYTHING.  Remove, inspect, repair, replace, repaint and rebuild every little nit picking piece that you can lay your hands on.  Replace all of the hoses AND clamps. This is something to justify being anal retentive about. I was absolutely amazed at how many leaks my poor 951 really had, when I tore it apart. Make sure that you apply silicon grease to the inside diameter of each hose prior to installation. This will make installation easier and prevent the hose from permabonding to the tube. Makes future repairs much easier.

When your all done, vigorously flush hot water through the water jackets prior to installing the head. Some of that carbon crap is going to fall into the water jackets.

Subject: Re: Bad news, 3/14/00

From: "Andrew Grant" andy_grant@lineone.net 

1) Additional "serious" racing oil/air separator ensuring that what's in the sump is oil not air/foam!

2) Oil pan baffles/lowered pick up pipe

3) Low viscosity synthetic

4) Block and crank mods

5) Dry sump set up

6) Accusump

And the flavor I got was that 1), 2) and 3) give you the 90% fix but accusump on its own does not have that much effect.   And finally 1), 2), 3), 4), 5) is the full house racing setup.  Oh and change the bearings every year or two.

Agree/disagree?

Subject: Re: Spun #2...now what? 3/15/00

From: Dan Dwebb944t@aol.com 

This just happened to me and I had Technodyne rebuild my whole engine, trust me you will be glad when you have a new engine, unbelievable. Technodyne custom makes an oil pan that has a flapper door in it that will prevent this from ever happening again. I suggest you give them a call, they trade them out, not sure of the price but it is I think less than $200, well worth it. I have one on my 951 now. They are at 480-804-9700. 

Subject: Re: Spun #2...now what? 3/16/00

From: David Frank Vortxrex@aol.com 

Andy_grant@lineone.net writes:

<< The consensus was the cause is a poorly designed oil passage in the crank that results in oil starvation to the bearing above 5500 rpm >>

----------

Gee, that sounds very similar to a problem the 928 engines have/had when operating at very high rpms?  If I remember correctly centrifugal force was exceeding/reducing oil pressure because of the angle of the oil passage.  Excellence had an article years ago about it. 

Subject: Re: Spun #2...now what? 3/17/00

From: "Andrew Grant" andy_grant@lineone.net 

Dan Webb Dwebb944t@aol.com wrote:

<< All you need is to trade your oil pan in to Technodyne. They will sell you one with a special baffle welded in that fixes this problem. More to it then just an ‘89 oil pan. Call Chris at Technodyne. Their number is 480-804-9700.

----------

I know that the oil pan baffles helps but I also know it does not totally fix the problem.  Milledge and all the other people do extra baffles with a trap door and lowered, shielded pickup etc.  But when push comes to shove does it alone add that much more than a '89 pan with oil/sep (the biggest single gain other than a dry sump or so I am to understand).

Subject: Re: Spun #2...now what? 3/16/00

From: "Andrew Grant" andy_grant@lineone.net 

John Smaardyk John.Smaardyk@Halliburton.com wrote:

<< A good friend of mine here in Houston has rebuilt two engines with spun #2 rod bearings. In the course of the 2nd rebuild he did a lot of research on the causes and fixes (?) of this particular problem. In the course of his research he networked rebuilders and racecar preparers around the country.

The consensus was the cause is a poorly designed oil passage in the crank that results in oil starvation to the bearing above 5500 rpm. These experts felt that the only real fix is a custom crankshaft. However, dry-sumping can help. Apparently the increased oil pressure can partially overcome the flow restriction.

The updated oil pan with additional baffling and overfilling also seem to extend the life of the bearing although they don't actually solve the problem.

Most serious racers replace the bearings frequently.

Things that don't help include the accusump system and cross-drilling the crankshaft. >>

----------

John or anyone, do you have further insight on this issue?

1. Does anyone know the nature of the crankshaft and block mods that the top 944 engine builders use?

2. Since dry sumping works, why does accusump not help?  (high pressure, continuous flow availability)

3. Is the '89+ extra baffling really effective or does it need more?  If more... what needs to be done?  Anyone got a blueprint or description?

4. How much of the problem is solved by an additional oil separator?

Subject: Re: Spun #2...now what? 3/17/00

From: "Andrew Grant" andy_grant@lineone.net 

David Frank Vortxrex@aol.com wrote:

<< Gee, that sounds very similar to a problem the 928 engines have/had when operating at very high rpms?  If I remember correctly centrifugal force was exceeding/reducing oil pressure because of the angle of the oil passage. Excellence had an article years ago about it. >>

----------

Thanks.  I am aware that the #2 rod end problem is one half of the #2 and #6 problem on 928s. Thanks for the update on the angle of the oil passage.

Subject: Re: Spun #2...now what? 3/17/00

From: Dan Dwebb944t@aol.com 

The only way you are going to ensure that this never happens is to leave the car in the garage or just drive it carefully on the street. I see Technodyne’s car, with 450 hp, full racecar race frequently, he has never spun a bearing. I figure that if it works for him it will work for me.

Subject: re: Re: Spun #2...now what? 3/17/00

From: Ray Bahr rbahr@cisco.com 

<< Most serious racers replace the bearings frequently.  Things that don't help include the accusump system and cross-drilling the crankshaft. >>

John

----------

Would somebody explain to me why the accusump will not work. In speaking to Jon Millage, I was told that in lieu of cross drilling the crank, higher oil pressure and an Accusump would help if not solve the problem. Another mechanic told me that the Firehawk folks would run a burr through one of the main oil galleries and open it up - it would seem that the passages narrow down towards the center of the block.

So far this particular area seems shrouded in magic and smoke and mirrors. It would be nice to hear from some of the folks on this list building race motors or who have perhaps wrenched for some of the Firehawk cars.

Subject: re: Questions on 951 engine overhaul, 3/22/00

From: Dan Nguyenphuc danno@smartlink.net 

<< Wastegate:  Any recommended service? Clean out with bead blaster?  If I want to go with Huntly MAF and maybe a mild turbo upgrade, should I change the wastegate?  How long will stock unit last?  Recommendations for upgrade? >>

----------

I wouldn't worry about the stock wastegate too much unless you're going to be turning up the boost significantly (16-psi+). I thought I had problems with my wastegate (variable-boost based on RPM and gears), but after researching various Honda/Mazda/Toyota/DSM lists and websites, I found out that this is a standard characteristic of manual boost controllers.  Apparently to maintain constant boost at all RPMs in all gears requires a variable wastegate boost-control signal; something that manual boost controllers cannot provide.

After getting my new Apex'i ACV-R electronic boost controller, my boost curve (recorded & plotted on LCD screen!) is flat solid from 2800rpm to redline in ALL gears. I'm going to hook up a second boost gauge between the boost-control solenoid and the wastegate to see what kind of pressure signals and changes are need to create such a flat boost curve. Another cool feature of this controller is that it gives a readout of my fuel-injector duty-cycle. Both real-time during acceleration runs and plots a curve over time for later analysis. Then if I'm running up boost to a level that has the fuel-injectors maxing out, the controller will actually turn down the boost at high-rpm to keep from getting too lean.

Anyway, I'd recommend first getting the John Anderson boost-controller. For around $80, it's the best bang-for-the-buck upgrade and would give you 95% of the functionality of an aftermarket wastegate/electronic boost-control combination for 1/15th the price. If you want to turn up the boost to 15-17psi, then get an electronic controller. Then the wastegate last, if you are turning up the boost to maximum (17-21psi). This is just based on functionally & improvements for the dollars spent. But while you've got the car apart, you might as well shim the wastegate spring about 3mm.  

<< Turbo:  My turbo seems OK except there are water grunge deposits in the cooling lines and carbon deposits on the exhaust.  No end play, no evidence of oil burning.  Is there a place you can send you own turbo (not an exchange) to have a clean, check, and tune up? >>

----------

Your turbo sounds fine; my stock turbo was working great at 150k-miles.  Perhaps the oil seal was leaking a bit because I was using 1-quart between oil changes, and found lots of oil in the intake. There are a lot of places that do turbo rebuilding; buy an issue of Turbo magazine and there's about 20 listed throughout each issue.

<< If I upgrade to a MAF and perhaps a mild turbo and stay below 300hp, say, do I need to use a different clutch? Is the one with four springs really deadly?  Can I use the new pressure plate I have but a different disc? >>

----------

I fried my stock clutch with the stock power configuration. Well, really like 260hp with the boost-controller & Stage-II chips. Anyway I wished I had time to do the clutch properly, but I ended getting the Centerfoce Dual-Friction kit ($1500 in parts) because my car was apart and was being held hostage at the repair shop and they had that in stock. I really would have gone with a lightweight aluminum flywheel and aluminum pressure plate (Kennedy Engineering from Paragon Products) if I had the time to wait for parts to be shipped. This combo would work with the stock clutch disk & throw-out bearing and at roughly the same price, I would have chopped 15lbs off the flywheel/pressure-plate and gotten 60% more clamping force.  Oh well, live & learn (at least I get 90% more clamping with my Centerforce kit).

Anyway, here's the order I'd upgrade the parts in the car for performance, based upon the bang-for-the-buck ranking:

1. Stage-II chips & K&N filter

2. Manual boost-controller & ARM1/ARC-II fuel controller

3. Test pipe/cat-bypass & Huntley chips

4. Huntley MAF Stage-4 kit (they say won't work with stock turbo, but did

OK for me, shaky idle)

5. Electronic boost controller

6. Huntley Stage-3 ball-bearing turbo

7. 3.0-liter upgrade w/porting, 5-angle valve-job, titanium rods, etc...

I went for the higher-end MAF & Turbo kits because they don't really cost that much more than the Stage-II stuff, but can potentially give you twice the upgrade performance. If you max out the lower-stage upgrades, you'd end up paying twice to add the high-end stuff later. So hold out and spend more time with the initial upgrades, then when you want another upgrade, go for the higher levels. Around steps 3-5 above, you'd need a new clutch because stop & go city driving with the occasional stop-light drag is tougher on your clutch than track use.

Subject: Rod Bearings, 3/31/00

From: Mahler9th@aol.com 

The best advice I have seen on this is in some of the old Up 'fixen der Porsche compendiums, published covering the years when the cars were actively raced.  Most of the experts said about 60 hours was a good interval.

If I were seeking the most current thoughts on this, I would start with asking Jon Milledge.  David and Jeff at KMR would also be valuable resources since the campaigned S2s in Firehawk.

Subject: Re: Rod Bearing Failure, 4/25/00

From: "Skip Grehan" skipgrehan@rennlist.com 

Mine went at the autocross.  After a long right-hander (crossover) and a final 180 (still on the right) I lost power momentarily (engine dropped to 4k for 3-4 seconds) finished the course and had a high-tone pinging and low pressure.  Shut it down.  Looked at engine..then started back up.  At idle there was a low-pitch banging.  The first sound was of the #2 intake follower, the second was of the #2 rod bearing.  I was lucky enough to have both fail at once...obviously related.  Sure fire check...metal bits in the oil plug (magnetic type).  This was the first AX of the season and I had neglected to "overfill" the oil as I usually did.  This combined with the long amount of time with car keeled over to left and the 157k miles on a abused 86 2.5 liter led to total destruction.  Now I have an low mileage 89 2.7 liter with very mild mods and about $4k less in my wallet.

There are many ways to avoid this.

1. Don't drive the car

2. Use Premium Synthetic

3. Have bearings changed with belts (every 30k)

4. Modify the oil pan for increased baffling and the pickup system.

Subject: Re: Rod Bearing Failure, 4/25/00

From: "carter" Rcfporsche@aol.com 

After the car has fully warmed (oil heated + thin) you may hear a light knocking at idle. If you rev the car, as it settles back to idle, you will hear a knocking. This is usually accompanied with low oil pressure. There are many causes for this as it is the weakest link in the chain, #2 rod is usually the first to go. Some say it is a flaw but every chain has to have a weakest link.

Subject: Re: Rod Bearing Failure, 4/26/00

From: Dan Dwebb944t@aol.com 

Bearings get fried from lack of oil, so sythetic oil will not save your bearings, a modified oil pan can help a lot. www.technodyneracing.com sells them, they are beautifully done. Most important thing is keeping the oil filled, slightly above the top mark.

Subject: Re: Rod Bearing Failure, 4/27/00

From: "Barry Lenoble" lenobleb@symbol.com 

I think that all 89+ 944's came with the baffle. Here's the note in the "Parts and Reference Technical Catalog"

TECH BULLETIN #2

Model - 924S, 944/S/T

Subject - installing new type oil pan

When the existing stock of oil pan Part Number 944 101 201 11 is exhausted, only part number 944 101 204 00 will be available. Several additional parts will be required for installation on engines not originally equipped with this version oil pan.....

So that leads me to believe that all 89+ models should have it.

Subject: [951] Re: HELP, 951 broken piston rings? 5/12/00

From: Donald R Langley Donald.R.Langley@aero.org 

Gareth gjh@symbionics.co.uk wrote:

Me again, I emailed the list last week concerning removing the sump gasket, I've now got that info I need, but, and here's the killer, I've got further problems. On further investigation of the bore's, No.3 seems to be badly scored on about 1/2 of it's surface. There is also a double lip at the top of the piston throw. I was going to remove the sump and check the bottom of the bore.

These results also prove some other facts about the engine. Before the head gasket blew (No.4 cylinder), I was getting a vast increase in the oil consumption (litre every 3-400 miles). And I was getting black/blue smoke coming from the exhaust. I took some compression readings and found that 1 and 3 where down (about 10-15%) on 2 and 4, which shows up in marks in 1 and 3.

These results lead me to believe I've got a broken piston ring in at least number 3. The problem is that it's caused damage to the cylinder walls, and knowing the physical properties of the 944 engine, I've obviously damaged the cylinder nikisil/whatever coating.  Now the question is this, what to do next? options :-

1, Remove engine, fit second hand engine, expensive, difficult to find, a lot of work, unknown history. But, could get a good one, least hassle.

2, Short engine, unknown history, not quite as expensive, but expensive, a lot of work.

3, Rebore and sleeve, V.expensive (if someone has an idea of how much, please let me know). Engine has already done 135Kmiles, so probably need crank grind, new bearings etc. But, the engine will be virtually new when finished.

4, Sell as is, loose a lot of money, not really interested in this!

5, Rebore and recoat - expensive, Don't know anyone in the UK that can do this.

If someone can give me any other ideas of possible alternative's (except putting in a V8 or V6), please let me know.

----------

Sorry to hear about your engine. I just went through the exact same failure.  Mine had 84,000 miles and was burning lots of oil before it completely blew up. It must have been the ring in cylinder #4 on mine as the wall was scored so bad it could not be repaired.  

Your assessment of the repair possibilities is accurate.  I looked at the same options.  You are somewhat limited if your block is ruined as mine was.  Here is what I came up with......not including labor for the engine removal and re-installation.  I am doing my own removal and re-installation.  All prices in US dollars.

1) Buy used engine.  $2000-$3000

2) Hone and rebuild my engine  $2500 (not applicable in my case as the block was ruined)

3) Rebuild my block...bore/sleeve/all new bearings etc.  $4500

4) Buy new factory reconditioned short block from Porsche.  $5500

5) Rebuild my engine and add some performance mods $4500-$10,000 

I went the route of #5.  I bored to a 3.0-liter engine and added lots of performance and reliability modifications.  The cost will be dependent on how much you want to do.  If you need a reference for an engine rebuilder...I can give you the name of the person doing mine.  

Subject: [951] Re: how bad is too bad? (cylinder wall scuffing) 6/11/00

From: Jim Richmond, Fireball fireball@funtv.com 

Emanuel Galosson wrote:

<< After pulling the head on my car, well I discovered that #2 cylinder was scuffed on one side this was caused by a leaking injector, as once the intake manifold came off I found that the intake chamber for #2 was full of fuel caused by the injector being worn so every time I started the car that would dump into the cylinder, washing the oil out from the rings.  I can barely feel the scratches, and they cover about 1-2 square inches on one side of the wall, kind of in a diagonal strip.  Should I look for a new block?  Or forget about it and put everything back together? >>

----------

My personal opinion would be to put it back together and run it.  Of the few engines I have been involved with that have had the heads off one of them had vertical scoring on one cylinder and the other on two cylinders.  The neither the other owner nor I noticed any loss of power.  You could catch your finger nail on the scores which I believe were caused by detonation causing the piston to melt and seize on a tiny spot on the cylinder wall.

After you get it back together do a compression and leakdown test to set a baseline.  Check it every six months to a year.

If you need a cylinder relined to standard bore Motor Works here in San Diego are experts in doing that kind of work.

Subject: [951] Re: Cyl. bore ?'s, 6/20/00

From: Huntley Racing huntleyracing@home.com 

The process is called lapping.  It is done with a silica paste and stone that makes the silica in the block ‘stand’ up to minimize wear and friction.  If not done properly you will have only a few hours of run time before catastrophic failure.  We can do this process but usually opt for our sleeved blocks that offer larger displacement sizes, superior durability, and usually lower price.

Subject: New Rod Bearings Completed, 7/4/00

From: "Don Crowe" doncrowe@home.com 

It took about 30 hours.  I used jack stands and an engine hoist.

If I had it to do over I'd give more serious consideration to dropping the engine and doing everything at once.  Instead I get to look forward to replacing the water pump and all the front seals sometime in the near future and I think I discovered that the oil line connection at the turbocharger is leaking.

The lower part of the engine hoist was in the way the hole time I was doing the rod bearings.  It would be great if I'd had an overhead beam to hang a hoist from.  Perhaps in my next garage.  The crossbar between the towers that's referenced in several messages would be a possibility but careful planning would be required to avoid having it be an obstacle later on.  I also needed to raise the engine slightly during reinstallation of the cross member due to the new engine mounts.  I don't know if there is provision for this in the cross member approach.

Read all the previous posts they offer a lot of insight.  Take suggestions as strong recommendations.  You'll generally find yourself doing them sooner or later.

The biggest p.i.t.a. was reinstalling the crossover pipe.  It needed to be sprung to align with the connections.  I used a tapered steel rod type of prybar inserted in the holes of the flanges to pry it into alignment.

The heat shield around the master cylinder came out easier than I anticipated.  The end closest to the front of the car had to come up first.  Be careful that you don't cut yourself, a hose, or some wiring during this process. The edges of all the heat shields are sharp.  Good luck getting the lower bolts back in during the reinstall.

Short bungee cords were handy for holding all the miscellaneous parts up and out of the way.

Ask twice for the nuts for the rod bearing caps and then check twice to see if you got them.  I neglected to check until I needed them and was forced by the holiday weekend to reuse the old ones (car's my daily driver).

If your car needs new control arms or any other front end suspension component; this would be a good time to do them since you'll need an alignment after your done.

PUT THE CAR IN NEUTRAL WHEN ITS ON JACKSTANDS.  I nearly pulled it off the jackstands as I was turning the crankshaft to get to the rod bearings.  I was under the car at the time!

I'd like to conclude this note by thanking all who have replied to my posts or contributed to previous posts; without them this would have been a much more difficult ordeal.

Subject: [racing] 944 and 968 steel sleeve service, 9/17/00

From: "Albert Broadfoot III" AlbertGT3@aol.com 

Blocks in stock ready to ship. Any bore size, or ship us yours and we will sleeve it and send it back within two weeks. No Bull!

Any Bore size on your block $1,200

O-Ring block add $200

Custom oil squirters add $200

Custom Broadfoot Design JE Pistons. Any Bore up to 105mm and any piston pin height. Any compression ratio from 6:1 Turbo up to 13:1 Normally Aspirated. Most in stock for immediate shipment. Your choice $800 set of four.

Stroked, knife edged, lightened, balanced, crossdrilled, and nitrated cranks $1,500 outright. In stock from destroked 76mm to 92mm stroked. 

Also available built short blocks or long blocks with full 1 year or 12,000 mile warranty for steet cars or a full 30 hour warranty for racecars. 

We can do anything you can dream up on your 944 or 968. Dry-sump systems, fully programmable Electromotive or MOTEC fuel and ignition, any stainless exhaust. You dream it and we will make it happen! 

Call Broadfoot Racing (904) 565-1060 we will be glad to help an can beat any competitors price. VISA and M/C accepted.

Subject: [951] Re: 951 Engine Rebuild Advice, 10/23/00

From: Blaszak Precision Motorsports mblaszak@kos.net 

Ugh!! The shop is going to sleeve the engine??!!  What kind of dog and pony show is that?  These engines do not like to be sleeved nor do they need it.  Find a shop that can bore the block over and then lap the Silicon back into the walls of the block.  If you can't find a shop in the US to do it then send it to me. I have a shop that I work with that has the required Sunnen equipment that can do it right for you as per the Porsche manual.

Subject: Re: TECH: loctite or antiseize for connecting rod nuts? 11/28/00

From: John Smaardyk John.Smaardyk@Halliburton.com 

Clark Archer wrote:

<< The factory manual says to lubricate the threads on the connecting rod studs and tighten the bolts to the specified torque.  So, do I just oil and tighten these critical nuts on the connecting rods or use some sort of Loctite or antisieze. >>

----------

I just finished this job on my 951. I would like to pass on a couple of things based on my experience:

1. The manual calls for using a sealer on the "corners" of the oil pan gasket. I STRONGLY recommend using the sealer on the "smiles" as well. This is a chronic leak point on our cars. Be sure to use a VERY thin layer of sealer.  An experienced mechanic I know uses an old toothbrush to get a uniform, thin coating.

2. The bolts that secure the oil pan to the engine case pull out very easily. They take 3- and 7-foot-lbs in two steps. This is not very much torque. I had to heli-coil a couple of holes. Another experienced mechanic I know prefers Time-Serts for thread repair. For the heli-coils you will need a bottoming tap for some locations. I think the next time I will test the threads before bolting the 

pan. I would make a bushing (probably just two of the metal inserts from the old gasket) to get the correct bolt insertion and use a torque wrench (that goes down to 7 ft-lbs.).

3. For the rod bearings - be sure that the con rod and bearings are absolutely clean, oil-free, etc. where they come in contact. Once the new bearing halves are in place the business side can be coated with engine assembly lube. A recently-calibrated torque wrench is strongly recommended for tightening the nuts. I assume you are using new rod nuts???

4. The most difficult part of the reassembly was getting the bolts into the new motor mounts. There is a nub on the base of the mounts that seems to prevent them from lining up correctly. The next time I am going to look at grinding the cross member just a bit to fix this.

Subject: [951] Re: Connecting Rods, 12/16/00

From: "Derrek Khajavi" huntleyracing@home.com 

86', 87' are definitely forged but 88' plus are questionable.

Subject: [951] Re: Connecting Rods, 12/19/00

From: "Nabi Rafie" nabi@vill.com 

Sometime in mid 1988, Porsche switched from forged to cast rods- not as strong. Sorry can not identify numbers.

Subject: 944 rod bearings p/n, 12/20/00

From: Jon Schepps jlschepps@home.com 

I recently ordered a set of standard size rod bearings for my '86 and got a set with the part number 928.103.143.05 /4.  Manufacturer is Federal Mogul, and it’s labeled "944 rod bearings, std".  According to most other sources, the part number is listed as 928.103.143.02, and the Parts and Tech Ref. Manual lists 944.198.143.02.  Anyone know why these numbers are different?  Are they all the same part?

Subject: [951] Re: Air/Fuel Gauge, 12/20/00

From: "Derrek Khajavi" huntleyracing@home.com 

Up to 90% or more of the head gasket failures out there are from detonation not boost.  The 18 or 20 or more PSI of boost is only a small fraction of the cylinder pressures that occur under detonation.  The #1 cause of detonation is inadequate air/fuel ratio to boost.

Subject: Re: Oil Pan Gasket, 1/10/01

From: Markus Blaszak mblaszak@kos.net 

Trying to tighten the oil pan gasket bolts will yield nothing.  The gasket is fitted with metal collars as stops for the bolt and the pan is torqued down to these spacers.  There is no way to tighten any further.  Replacing the gasket is the only way to stop a leak.  As for the sealant, any good auto grade silicone works well in the corners but don't put any on the surface of the new gasket.

Subject: Re: Rod Bearings Revisited, 1/9/01

From: "Brendan Campion" bpcampion@yahoo.com  

Oliver, do what the 928 Guys do (or what WE do, as in I have on- gotta get used to that) and get some kind of Dry sump or Pressure fed force oiling system that can keep it oiled permanently, independent of any G-force. The 928 Guys are so fanatic about this they have affected a three pronged attack on this journal problem (in this case it is a 2/6 problem, with the extra four cylinders):

1. Oil pan Baffle

2. Redrill oil passages on the crank. ($$$)

3. Add a very nice and trusty dry sump or wet sump oiling system. 

I am told that this still is not a bulletproof way of getting rid of the oil problem, but it sure improves it. I will probably do a form of this when I get to modify my 928S4. It’s really two things, high RPM starvation, and G-force starvation. Either way, there isn't oil to be picked up by the pickup. This is my layman's understanding of what Devek wrote not too long ago about this issue on the 928 list. I keep both my Porsches topped up past the full mark at all times with oil, as that is a part-solution as well.

There is that email from Devek somewhere. I can fish it up for anyone that wants it. Essentially, even if I decide to do a top speed run (6000+rpm in fifth) up to Montana, in about two hours, I will get a terrible noise. It will be the rod journals, 2/6. Not enough oil drained from the heads, not enough oil was picked up in the pan, too much was wipped up in the crankcase, making all these problems come together to make me a poor man.  Some people even drive their 928s below 5500rom AT ALL TIMES to avoid any problems.

Subject: Re: Rod Bearings Revisited, 1/9/01

From: Doug Donsbach dldonsbach@mindspring.com 

Big O wrote:

<< Considering that it has 133k miles on the clock (my previous on-track car only had 57k-66k) and the #2 rod bearing issues we all know and love so much, what's the consensus on having the bearings replaced? >>

----------

If it has never had the bearings done, this would be a good time to do them.

Subject: Re: Rod Bearings Revisited, 1/9/01

From: "Claus Groth" bora450@gte.net 

Brendan wrote:

<< Essentially, even if I decide to do a top speed run (6000+rpm in fifth) up to Montana, in about two hours, I will get a terrible noise. It will be the rod journals, 2/6. Not enough oil drained from the heads, not enough oil was picked up in the pan, too much was whipped up in the crankcase, making all these problems come together to make me a poor man.  Some people even drive their 928s below 5500rpm AT ALL TIMES to avoid any problems. >>

----------

I have questioned many people about this problem, including requesting feedback from listmembers.  Here is what I did for the track car that I am building:

1. Purchased an oil pan mod from PowerHaus (They built the still unstarted engine for the PO)

2. Purchased an oil pickup tube mod from PowerHaus.

3. Made additional oil pan mods including adding an additional baffle and rerouting oil return guides.

4. Fabricated a windage tray (screen) to keep oil from splashing up onto the crankshaft and connecting rods.

5. Fabricated an oil scraper with .035 clearance to crankshaft counterweights and connecting rod caps/nuts.

BTW, I can fabricate more oil scrapers if anyone is interested.

Subject: RE: Rod Bearings Revisited, 1/10/01

From: "Dave Hardee @ IDS" racerdav@earthlink.net 

All those sound like great ideas, and prudent for a race engine.  On ours, we also had the #2 journal crossdrilled.  Ran the pi$$ out of that car and never had 1 oiling problem.  We sent the crank to a guy in Calif. who used to work for Crane Cams doing their cranks I believe.  That journal ended getting twice the squirts and oil pressure was never an issue.

Subject: Re: Rod Bearings Revisited, 1/10/01

From: John manelis@netzero.net 

Under the heading of opportunity cost and proactive maintenance, you may want to consider replacing your connecting rods with the early '86- '88.5 turbo forged rods.  All '89 turbos were built (there are few exceptions) with the generic 944 cast rods.  I've heard of two track turbos with the cast rods bust at the small end, albeit after many hours of track time.  I'm conducting this change at this very moment.  You will have to remove the head, but then of course you will want to replace the gasket with a wide fire ring head gasket, and then ......

MESSAGE:   (#9059) Re: rear seal replacement, 2/6/01

AUTHOR:    Jon Armstrong jharms@roushind.com 

I had to replace my oil pan gasket with the engine still in the car. 

Just remove the motor mount bolts, lift with a cherry picker, and pull down the cross member and steering rack. I was able to do it with the steering rack still attached to the spindles.  It is kind of awkward, but definitely possible. 

Subject: Procedure Available: Rod Bearing Replacement - 944 Series Cars, 3/8/01

From: "Cohen, Jay" Jay.Cohen@xpedior.com 

I've finished (mostly at least) a write-up for replacement of the Rod Bearings on the 944 series cars.  With a little modification, it should be able to be used on all 944's - though the subject car was a 1986 944 Turbo.

It's available at the 9201 Tool Club's website, at 

http://members.rennlist.com/9201toolclub.  Look on the left hand side column, and it's the last link there.

Subject: Re: Rod Bearing Screw-ups ?!? 3/27/01

From: "John Hajny" REDL944@aol.com 

The only thing you have done by not prelubing or priming the crank/pump is decrease the life of the bearings somewhat. With new bearings, that is a pretty small percentage. Assuming everything is done right, I wouldn't worry.

The reason cranking first before running is preferable is that cranking primes the entire system without the bearing load you get when the rod/piston "slam" into the crank after the intake charge fires. The rest of your sequence was pretty good. I tend to feel that the best way to break in such items is to get them right out and drive them a little shortly after startup. After that very initial wear pattern is created, an easy drive will reinforce it properly.

I would have prelubed the bearings, and primed the oil system first as a matter of course, but I don't think you've created a time bomb.

Subject: RE: Rod Bearing Job in process - questions.... 2/26/01

From: "George Beuselinck" georgeb@944ecology.com 

<< 1) Rod bearing cap nuts (I AM using new ones) - what's the torque for them? >

----------

75+5 Nm (55+4 lb-ft)

<< 2) Is it normal to use RTV - or something like that to seal the oil pan gasket - or install it dry? >>

----------

Mostly dry, but use a bit of sealant at the corners of the gasket to help hold it in place while you are reinstalling it... also, tie the gasket to the pan with dental floss to hold it in place until you get all the bolts started, then clip the floss and retrieve it.

<< 3) What's the typical time to do this - I wonder if I'm dead on or taking longer... >>

----------

About 10 hours total on a turbo, about 5 hours on a non turbo.

<< 4) After I get it all together - what should my starting procedure be?  Run at idle or higher for 20 mins, then change oil - etc? >>

----------

Pull the ignition coil wire (to the distributor) and crank until you see oil

pressure. Reattach the coil wire and start, check for leaks and listen for

noises (none is good). You may want to change the oil, but probably not

necessary, if you have changed the filter already...

<< 5) Should I use dino or synthetic to break in the bearings...? >>

----------

No break in necessary, break in was mostly for rings, not for bearings...

Subject: Re: Rod Bearing Job in process - questions.... 2/26/01

From: Blaszak Precision Motorsports mblaszak@kos.net 

About 10 hours round trip Re+Re should do you.  The whole job can be done in 6 if you have a helper, got all the new parts handy, and nothing needs to be cleaned.  Typically however I'll spend 3-4 hours just cleaning parts etc.  I hate a messy looking engine :-)

1. Rod nuts I torque to 55 ft/lbs then retorque all of them to 59 ft/lbs.  This assumes you are using the new Versa-rib nuts.  I would NOT use smooth nuts either new or used!

2. Yes, you use RTV sealant in the CORNERS of the gasket only.  You will see on your block where the white sealant was used by the factory.  Sealant is used on the top of the gasket to block surface only on those corners.

3. Your time's not bad for a first time without the use of a hoist :-)  More importantly, how many times did you swear??

4. Use a 20W50 weight to break-in.  Unless it is ice cold where you are then use a appropriate oil for the climate conditions.  Use regular oil.  Use lots of oil when installing the bearings.  I like to give the new shells a coat of oil then a drip of assembly past.  Smooth with a CLEAN finger and don't rub the shell as you will scratch the bearing.  Make sure the caps go on the correct way.  They are marked so that the numbers stamped in them match the rod.  After each installation, move the crank by hand.  If the crank does NOT move, you have a problem.  Go back to the last step and find out what was wrong.  Once a bearing shell has been torqued it is set.  If you remove it again for ANY reason, throw the bearing set away and install a new one on that rod.  Do NOT reuse a bearing shell set.

MESSAGE:   (#14271) Engine bearing replacement, 4/5/01

AUTHOR:    P 

Here’s a great step by step instruction on "how to". 

http://www.tech-session.com/paragon/Tech/944_rod_bearing_replacement.htm  

My question is: if you're going to all this trouble, what else must be done to the engine when it's this far apart. The guy says you should replace engine bearings, but what about the top end, and especially rings too? 

My engine has 147,000 miles on it and it's running fine, and it seems to like the Mobil-1 15W50 so it's very well protected, however, it's not going to run forever. Anyone had the "whole thing done" with a "general rebuild" with rings, bearings, valves? If so, what cost is to be expected, etc. 

Subject: Raceware studs, Bigserts, and Boost pressure, 3/23/01

From: "James Herndon" James.Herndon@alltel.com 

I have finally gotten my car back to some type of working order after a lot (year and a half) of trouble.  To make a long story short - it all started with one of my new Raceware studs pulling out of the block, then a couple of Helicoils (not my idea) pulling out, then Timeserts to replace the helicoils.  The car never ran right after that.  I was getting air forced into my coolant under boost, not to mention low boost in general.  I finally let the air force too much coolant out, overheated the car, and blew the headgasket (with a nice little x-over pipe oil fire, too).  When I had the mechanic retension everything after getting the new headgasket, a stud pulled out.  That's when I found out that I had a nice mix of Timeserts, Helicoils, and no inserts.  Well, we set off to Timesert everything, just in case.  Two of them pulled when torquing the head, so we went to the last resort - Bigserts.  I now have Bigserts for each of my head studs.  Everything torqued fine and no air in the coolant now at 13 PSI of boost.

I am trying to decide if I can turn up the boost a little, or do I risk having the Bigserts start to lose torque and end up in the original situation again (which would mean it's new engine time).  I mean, if the Bigserts are holding fine under 13 PSI of boost and normal combustion chamber pressure, does that mean that I'd probably blow the headgasket before ripping them out of the block?  Or are they in there barely holding torque and on the verge of pulling out?

I have to say that this is a lot of hell that I went through for Raceware studs, which I'm not entirely impressed with anyway.  We had to replace 2 -3 studs and all the nuts after pulling the head 2 times because the threads were completely torn up (not from tools, either).

So, any suggestions on the boost?  Or should I just keep what I've got and start saving for my next car?

Subject: [951] RE: 951 cylinder scoring/bent valve issues... 4/15/01

From: "Derrek Khajavi" huntleyracing@home.com 

<< We pulled the head on my father’s 951 this weekend to correct a bent valve, and check for a failed rod bearing on #2, and found a light, but visible (and definitely detectable by feel) scoring on the FLYWHEEL side of #2 cylinder.  The rest of the cylinder looked NEW, as did the other three.  We had no detectable bearing play, as checked from the top (will pull the pan later to replace the rod bearings, regardless), and ARE CONFUSED TO HOW THIS COULD HAVE HAPPENED! >>

<< My questions are:

1. What could have caused this?  Crud knocked off of valve/piston surface during collision? >>

----------

If the score seems to be concave vs. convex it is likely a small FOD (foreign object damage) issue.  Most common is dirt or casting flash coming loose.  If the score is convex than you are transferring metal from the piston which would likely point to a locked ring or broken ring.  No absolutes here but these are the most common.

<< 2. Is it necessary to rebuild – Or more specifically, how much scoring is acceptable?  We don’t want to pull this thing and loose the time and $$$ if it won’t make noticeable difference in the running condition of the motor, but we also don’t want to reassemble a “problem”… >>

----------

If the score is concave and very light than it sounds like a runner, put it back together.

<< 3. What could have caused our bent valve?  The only evident contributor I could find was the camshaft, which had a wallowed-out keyway, allowing the gear to shift a fraction…  No other evidence of slipped timing, no evidence thus far of rod bearing failure, etc. >>

----------

It is unlikely your cam timing was off enough to tag a valve.  I would look carefully at the lifter for that valve.  99% chance says it was an exhaust valve that hit and that is was because the lifter failed.

<< Also, any tips/suggestions before heading to the machine shop w/ the head? It’s been a couple of years since I’ve had this done…  How much should I be expecting to pay?  Additionally, I am expecting to have to replace the camshaft and pulley, and thus the cam housing, as well, right?  (Anybody have one?)  Should I obtain these parts before I go to the machine shop as well, for lifter “fitment” or something?? >>

----------

Make sure the head builder is 944 knowledgeable.  These heads are picky about how they are shimmed, cut, etc...  Anything less than $400 or so for a full rebuild is suspect.  It is also unlikely you will need to change the cam housing and you might want to have the cam repaired.  We sell all of the above if you decide you need it though.

MESSAGE:   (#16708) Re: Raceware studs, 4/28/01 

AUTHOR:    Tom M 

From Garrity's class: Use the cool snap-on collet style stud puller, and MAP gas on the case where the threads are (not on the stud itself). And use a T-handle breaker bar to avoid side loading the studs. 

Subject: [951] Re: big problem...maybe not. 5/4/01

From: Jason Judd FLAMTHROWR@aol.com 

I went through a similar deal recently at Summit Point...

One of the things that I'm concerned with is the "puff of white smoke" that tells me to worry about your head gasket...Are all of your spark plugs firing?  Can you pull them out one-by-one and tell if any of them are wet...not firing?  If so, you may have blown your head gasket and coolant is entering your cylinder.

There is also a test that can be done using some of the coolant. There is a device called a head block tester.  It takes a sample of some of the coolant and exposes it to a chemical.  If there is any exhaust contaminant in the coolant the chemical reaction will turn the coolant a different color.  Very simple test which confirmed that I had blown my head gasket and was allowing the coolant to be exposed to exhaust contamination from my #1 cylinder...took out the plug and found it to be wet, too. My car was also running rough...only three cylinders were kicking in.

I wouldn't run your car too much because if you do get coolant in your cylinder, it may score the walls and then you have another BIGGER issue!

Subject: Re: did I get the right size Plastigage? 5/3/01

From: Blaszak Precision mblaszak@kos.net 

<< rod bearings standard is .0007 to .0027 in (.02 to .07 mm), wear limits .0039 in (.10 mm). >>

<< These are the sizes that Dana manufactures Plastigage: >>

<< Type    Color           Clearance Ranges >>

<< PG-1    Green   .001 to .003" (0,0254 to 0,076 mm) >>

<< PR-1    Red     .002 to .006" (0,05 to 0, 152 mm) >>

<< PB-1    Blue    .004 to .009 " (0,1 to 0,23 mm) >>

<< PY-1    Yellow  .009 to .020" (0,23 to 0,51 mm) >>

<< http://www.dana.com/perfectcircle/Plastigage.htm >>

----------

Are you replacing the crank with a regrind and installing new bearings??  If not, what is the purpose of the plasti-gauge?  If you are putting std. bearings on the std. crank you have no choice so install and put it together.  Don't waste the time with the plasti-gauge.  If you want a useful test, have the crank mic'ed for being out of round at the journals.

Subject: Re: Smoke from exhaust... 5/14/01

From: Keith R Hanson hansman@rcn.com 

I used a wide fire head gasket.  Also I sent the head out to be checked, ported, polished & shaved (Minimal)+ I needed all new exhaust valves So I opted for a competition valve job as well.  I replaced anything & everything that looked bad so my costs were probably more than needed.  For the gasket set (Wide Fire) it was around $200.  Total of my job came to around $1500.  This included head job with new valves $850, all gaskets $200, fuel injectors $200, timing & balance belts $50, new water pump $200, new header $200, etc.  It is a time consuming job as you will find numerous things that fall under the (While your in there) category.  It took me 6-8 hours alone to clean the carbon off the tops of my pistons.  All total it took about 100 hours.  Be careful on upgrading too many things at once as these cars take time to dial in & sort out each upgrade.

Subject: Re: Silly question - RaceWare studs reusable? 5/14/01

From: Dal Heger dal-heger@utulsa.edu 

According to Raceware, they are reuseable. I have no experience with these, just passing on the information.  Http://www.raceware-fasteners.com 

Subject: Re: Fresh engine bearing question, 5/16/01

From: Blaszak Precision mblaszak@kos.net 

Mick Web4porsche@aol.com wrote:

<< How stiff should the crank be able to turn once the main and rod bearings are replaced? >>

----------

If you can't turn it over with one hand on the front pulley you have a shell in backwards!  Should be easy to turn over, approx 42-55 inch/lbs.

MESSAGE:   (#19826) Re: oil pan question, 5/26/01

AUTHOR:    Skip skip@tech-session.com  

You have the later pan. The round flat bit on the underside is the tell-tale. 

For other wondering about the differences in early vs. late pans: The late pan 

is actually a retrofit for all 944's. It lowers the sump pickup and provides 

some improved baffling. Most cars built after 88 have this pan. Here's a scan: 

http://members.rennlist.com/skipgrehan/944_oilpanTSB.jpg  

www.tech-session.com  

Send me your block and I will sleeve it to your specifications. 100 to 104mm bore on 2.5L blocks. 104 to 106mm on S2 or 968 block. Price include sleeves, bore and hone sleeves to fit your pistons or ours, and o-ring block. Call (904)722-0777 to schedule.  $1200.

Albert Broadfoot
1640 Swimming Salmon Place South
Jacksonville, Florida 32225


Subject: [951] RE: "Victor Reimz" gaskets? 6/12/01

From: Blaszak Precision [mailto:mblaszak@kos.net] 

Victor Reinz is an excellent quality gasket set and is the OEM for the 944 units.

Subject: [951] RE: Nitrous, 6/17/01

From: "Christopher White" whitechristopher@earthlink.net 

The 944 and 951 bottom ends are extremely similar. There are a couple of quirks that separate the two but they differences are not strength related. A little work and the 944an block and crank can be used for a 951. The S and S2 may have a little different cooling passages - I have not checked this out so I will not make a definite statement! If anybody wants to know the 'secrets' to this swap let me know. The cost of the secret is that you have to tell John Dunkel to let me be a technical advisor!!!

Subject: Re: 951 engine rebuild questions, 6/26/01

From: "Dave Cole" david.cole@sabre.com 

When I rebuilt the motor on my 951 last year, I ended up using a #2 block.  The numbers correspond to the cylinder bore tolerance.  I believe they came in 0,1, and 2.  The higher the number, the larger the bore.  Because the cylinder bore is larger, make sure that you are using pistons with the same number on them.  The number will be stamped on the top of the piston.  I'm not sure what the 2.5 on the rods stands for, but your guess is logical.  The numbers on the rods and caps are just a way of matching the 2 together.  If you don't have the numbers match up, the 2 can be off just enough to not allow the crank to turn freely.  You should be able to swap out any of the rods, just make sure that you keep the rod and rod caps together.  While you have everything apart, send the pistons off to be ceramic and Teflon coated (it helps your motor run cooler).

Subject: RE: 951 engine rebuild questions, 6/28/01

From: John manelis@netzero.net 

Most everyone seems to have a different opinion on what rod is in what motor. Below is the best collaborative information from many reliable sources. I can verify that my '89 turbo (engine #47K02572) indeed had the cast rods (narrow shoulder with '944' cast in the big end cap - part # 944.112.1R). Everyone seems in agreement that the '86 turbo rod (#944.103.110.ORAST) is the best factory rod. Some may say that the rod was changed in '87, but the only change I could verify is that the part number became etched instead of stamped, which leads many to think it is a different rod, it is not.  There is an early forged rod (944.103.001.00) which was used on early NA motors from at '83 to Feb. '84, but are not as good as the turbo rod. I don't know for sure what NA rod was used after 2/84 to 88.5, but it appears to be a weaker sintered forged rod.  Thereafter, everyone agrees that the cast rod was used after 88.5 for all motors (including 951S), up to the new style forged rod in the 968 that are lighter but weaker than the good turbo rod.  Of course, there appears to be individual exceptions to the above rule due to manufacturing/scheduling requirements by Porsche.  This thread reported that Milledge indicated that the early 944S2 had the forged rod, this is the first I have heard of this, and I reviewed my notes from my discussion with Milledge, and he did not indicate this to me.

The sintered/forging process used by Porsche is unclear to me and to the many sources I talked to.

I've backdated to the '86 forged rods on my track car, especially after seeing a friend throw a rod on a '88 951S and a reputable shop owner reported to me his '89 951 threw one - both while on the track, albeit after maybe a hundred hours of track time each.  The forged and cast rods that I replaced were within one tenth of a gram of each other!

Subject: Re: 951 engine rebuild questions, 6/28/01

From: scott mckay scomckay@jps.net 

Just to add to John Manelis' note about cast versus forged rods, I am the person John referred to as having a rod let go in my 88 951S.  That engine had forged rods, so apparently the forged rods are not necessarily bulletproof.  By the way, the engine was stock except for Autothority chips.  It also had 160K miles on it, and 5 good years of track use.

Subject: Re: engine assembly using Loctite 518, 8/18/01

From: "Dave Studley" studley4@ix.netcom.com 

I have used 518 on balance shaft covers with no problems after 2 years. The primer you refer to accelerates curing time which is important if you have large gaps to fill (which I believe you do not have in this application).

With no primer and small (.05mm) gaps, 518 cures in about 6 hours to 100% strength, not a problem for most engine reassembly. If you are interested in the minutia about Loctite stuff, go to loctite.com and use the search function to find the product of interest.

Subject: Re: porting diagrams, 7/26/01

From: "FR Wilk" 944@technologist.comb 

Head Porting for the Do-It-Yourselfer: http://www.sa-motorsports.com/diyport.htm 

Subject: [racing] RE: Corrillo Rods, Raceware fasteners 9/15/01

From: "Brad@all914.com" brad@all914.com 

<< 1. A couple of large vendors don't or no longer sell Carrillo rods. Has their quality changed or are there just less expensive, better, or more profitable alternatives? A friend bought a 2.8 "kit" for his 944Turbo and didn't receive the Carrillo rods they advertised. I think he was told the ones that they sent were better and they had experienced some problems with the C. rods. >>

<< 2. EBS, Motor Meister, and Rennsport (hi Steve!) sell/use the ARP rod bolts. Any ideas why not Raceware? >>

----------

Nothing but margin. They can sell you a "H" beam rod that looks and feels like a Carrillo, but doesn't have the same wholesale price. The new "H" beam rods are of Asian decent making them much cheaper than the Carrillo. I bought a set of these rods last year and had them analyzed before using them. They are just fine, alas I suspect the other vendors have caught wind of this and have decided there is a lot more money to be made selling the copycat rod at or near the same price of the Carrillo.

Our shop has been using Carrillo since the early 70's when we where drag racing and have used throughout our 4 cyl 914 race engines without a single failure.

As far as the ARP bolts go. They are also cheaper to have made than the Raceware stuff. You can call up ARP and have any length bolt made to order.

Subject: [racing] Re: Carillo Rods & Raceware Fasteners, 9/15/01

From: Steve Weiner porsche@rennsportsystems.com 

Here's our take on the aftermarket rod and bolt situation.

1) Carillo rods are very nice pieces and we have never suffered a failure that was not lubrication related in over 25 years using these parts. Good stuff. They are however, take a very long time to get or have made in custom lengths (which we use a lot) and they are rather spendy anymore.

We use the superb rods made by Pauter Engineering in most cases as they are every bit as good and significantly less money. Plus, those fine folks can deliver them in half the time and our customer's appreciate not waiting as long for their engines or a repair.  I also suspect that they might have better windage characteristics in 911 motors but I've not had time to measure crankcase pressures, under scientific conditions..............   :) These rods come with the ARP 2000 series of bolts that are excellent.

2) ARP bolts are simply a little easier to get in special lengths and in quantity. Both Raceware and ASP make excellent fasteners and I would not necessarily choose one over the other, all things being equal. Its a matter of availability and in some cases, dimensions. We use and stock both.

Subject: [racing] Re: Carillo Rods & Raceware Fasteners, 9/16/01

From: "Eric Salem" eric@mail.brown911.com 

I did the ARP head studs and rod bolts, so far no problems. Saved some money that could be used other places.  Since the ARP stuff is good enough for the fastest drag cars so shouldn't it work for us?

Subject: RE: Bearing noise, how bad is it? 9/30/01

From: "George Beuselinck" gb944@worldnet.att.net 

If you have a bad rod bearing, the only salvation for the engine is a complete teardown, followed by a complete washing of the engine, followed by a complete rebuild, including a new oil cooler.  Anything less will result in catastrophe... Ask me how I know!

Subject: Re: Bearing noise, how bad is it? 9/30/01

From: "Dave Cooley" mtcarrera@sofast.net 

A spun rod bearing is characterized by a soft knock at idle, sometimes but not always intensifying with RPM.

In varying degrees of severity it scores and overheats the crankshaft and pretty much the same thing to the rod.   Caught early, repairs consist of machining the crankshaft undersized and repairing or replacing the rod.  Worst case might mean the replacement of the crankshaft because the overheating can cause it to bend at the bad journal.   The scoring itself can be repaired in a couple of ways, so if the crankshaft can be straightened you are not out of luck there.

If the rod had failed you would REALLY know it - - a horrendous clacking and clanging as the bloody end cuts your crankcase in half.

Merely accessing the crankshaft requires a complete engine disassembly.  Not my favorite job.  The labor involved often costs more than the car is worth.  The procedure also requires a complete and careful cleaning of the oil system because that shredded bearing simply goes everywhere.   You will find pieces embedded in every other bearing on the engine, and throughout the oil pump and oil cooler.

There are so many pitfalls involved in not doing a complete rebuild that I simply refuse to do partial repairs anymore.   With a full repair costing $4000-6000, parting the car out or finding a replacement engine are real alternatives.

Subject: Re: O-ringing a block, 10/28/01

From: BodyWrksIn@aol.com 

When installed properly, a copper head gasket will prove as reliable in retaining the coolant as a factory gasket with the added benefit of being virtually bulletproof in regard to gasket failures.

In time, the copper gasket may weep here and there, but generally this does not occur for an extended period of time.

Many people install the gaskets wrong and experience weeping immediately or shortly after installation. In my opinion, copper head gaskets got their bad aura from people installing them incorrectly.

NOTE: There are few instances that I can imagine using a copper head gasket in a street engine. The head gasket is a built in point of failure. Think about it, if your head gasket blows, you probably have something bad going on - So, if you remove this failure point, the next thing to go may be a piston or rod that can result in a hefty repair bill. In an all out race engine, there is little more you can do to prevent gasket failures, but you do open yourself up to an onslaught of other things going wrong.

Subject: Re: O-ringing a block, 10/29/01

From: Dan Nguyenphuc danno@thevine.net 

Both Garrity & Scott pointed out some very useful tidbits about copper headgaskets. That is you MUST use some extra care that may or may not be required with normal headgaskets. Some of those are:

- mill head and block for flatness. Due to the lower compressibility of the copper headgasket, uneven mating surfaces are not tolerated as well.

- use the proper gasket sealant. You CANNOT just slap on the gasket like the normal ones.

- retorque the head. Since the copper headgasket doesn't compress as much as the paper one, it doesn't exert as much tension on the head studs, so you must retorque the head. It's not uncommon to find head nuts finger loose or even laying on the engine completely backed off the studs.

By carefully following procedures, copper headgaskets have numerous advantages over the standard or WFR ones. One misconception on headgasket failure is that it's due to combustion pressures that overwhelms them. Not true, it's really the INTENSE heat from detonation and knock. Since steel conducts heat slower than aluminum, starting at the same temperatures in the combustion chamber, the steel headgasket will retain its heat longer and will eventually become the hottest part of the combustion chamber (besides the spark-plug). This heat will eventually burn through the compression ring. Even the wide-firering headgasket isn't that much better because the wider parts are facing the block and head, not the combustion chamber (that part is still the same thickness). The steel compression ring is only 0.30mm thick with an insulating air-core (on BOTH standard & WFR versions), thus it conducts heat even slower than solid steel making it prone to overheating and burning through.

Copper conducts head 10x faster than steel and 2x faster than aluminum (that's why cooking pots are coated with copper). This means that a copper headgasket will transmit the heat it faces to the surrounding block 10x faster than the steel-ringed one. The solid-copper headgasket, while being twice as expensive as the paper & steel one, will probably be the last one you will ever have to buy (they're may even be reuse-able too & I know of people who've blown several wide-firering headgaskets just weeks apart). They can withstand just about ANY amount of turbocharging. Just talk to any of the import drag-racers who are running 30-50psi of boost! Some links of interest:

http://www.headgasket.com/faq.html 

http://www.spg9.com/CopperHeadGaskets.htm 

http://www.taperformance.com/copper.htm 

http://members.tripod.com/~A350Diesel/copper.html 

http://www.igscorp.com/hylomar.htm 

Subject: Re: honing 944 cylinder walls, 10/29/01

From: Blaszak Precision mblaszak@kos.net 

Huh???  An acid??  I don't think you have that quite right.

I offer cylinder boring, honing, and yes relapping of the silicon mixture into the cylinder walls.  Relapping of the mixture is $30/cylinder.  I don't consider that expensive.  We also DO NOT use ANY type of acid to eat the aluminum off!  The new coating is lapped into the cylinder walls.  Boring to oversize, and final honing are also available if the block requires this before the mixture is lapped in.  All work done on a Sunnen machine.

For those interested, please inquire directly.

Subject: Re: honing 944 cylinder walls, 10/30/01

From: Blaszak Precision mblaszak@kos.net 

Well JD, partly right and partly wrong.  Yes the basic silicon is part of the cylinder/block material but after that you are misguided.  Take some time and read the PORSCHE Workshop manual.  You will find on pages 13-53 to 13-57 the process and materials explained in great detail.

The process goes like this:

1) Rough turn the cylinder to desired size (boring)

2) Dress the cylinder to 0.02mm of finished desired size

3) Polish cylinder to finished desired size (silicon is now exposed in the cylinder walls) And Voila...

4) Lapping with Sunned silicium mixture to treat cylinder walls

Yes you polish or lap the cylinders to expose the silicon in the block material, but the final step consists of cleaning out the bores and applying a thin coating of silicium paste.  You now use a hone that has felt pads on it and no abrasives, and hone the silicium material into the walls of the cylinder.  It takes from 1-2 minutes per cylinder to complete.

Please note, that is not a spelling error.  The mixture is a Silicium material and not a silicon or silicone.  I'm not going to argue these points.  For those interested in the procedure more, please refer to the shop manuals as it is completely outlined there in the pages that I referred to in Manual 1A 8 Valve Engines.

Hopefully this FINALLY clears up any confusion on the subject.

Subject: [racing] RE: RACEWARE Fasteners? 11/12/01

From: "Brad@all914.com" brad@all914.com 

ARP has fasteners for the 914's and 911's.  I'm sure they have head studs for the 944's also.  Check them out online: http://www.arp-bolts.com 

Subject: [951] RE: Rod bushing question, 11/20/01

From: "George Beuselinck" georgeb@944ecology.com 

Bart bgdenys@Internet8.net wrote: 

<< I am rebuilding my 1989 951. I ordered new bushings for the connecting rod "small end" - part #944 103 133 02 "piston pin bushing". However the replacement doesn't look anything like the originals. Originals have two oil hole whereas the replacements are plain. Also, they are split bushings (one end open). Anyone done this recently who can shed some light on this? >>

----------

Best source for that kind of information are the guys at Engine Builders Supply in Sparks, NV.  www.ebsracing.com 

Subject: Re: Rod Bearing query, 10/28/01

From: "craig" seko@mobile.rogers.com 

The original bearing part no was 928 103 143 02. This was replaced by 928 103 143 05, apparently for the 968. Current factory 944 replacement partno is 928 103 143 15, which appears to have been introduced with the 1992 928.

The number on the bearing (or any part) doesn't have to correspond with the partno. Both my '87 and my '90 factory bearings (or what was left of them :-) were labelled 928 143 05.

A replacement set I bought in 1995 have 71 3431 on them like your new ones. I think these were aftermarket.

I bought a set of the "15" partno this summer, but I don't remember what was marked on the bearings.

I have no idea how or if the bearings are different. They all fit. :-)

Subject: Re: Silicium coating in cylinders, 10/30/01

From: Markus Blaszak mblaszak@kos.net 

Cylinders can be repaired individually and an oversize piston installed on one cylinder only.  Oversize pistons (from Porsche) have the same weight as the std.  This is an approved method according to Porsche.  However most shops will throw in 4 new pistons all oversized.

Subject: Re: Silicium coating in cylinders, 10/30/01

From: "JD Binford" jdbinford@home.com 

Contrary to Mr. Blaszak's claim above....please refer to the two sites below which discuss silicium carbide.  http://www.agp-abrasifs.com/index_uk.html and http://www.lapport.de/e/spez_1.htm and the reason is......."Silicium" is French for "Silicon"....so where ever you see the word Silicium in your Porsche repair manual, just subsitute the word Silicon................NOW you know the rest of the story;-))

The paragraph below is from a good article re honing in general from the following website. http://www.babcox.com/editorial/ar/ar90058.htm 

"Aluminum honing

Though we're not yet seeing many all-aluminum engines in the aftermarket, a growing number of engines with all-aluminum blocks (no liners) are being built by the OEMs. Tim Meara of Sunnen says both Mercedes and Porsche have aluminum blocks that use an alloy similar to that used by Chevrolet in the Vega engine years ago. The 390 alloy has a high silicone content that provides wear resistance.

Honing this type of alloy requires a four-step process. First the bores are honed with a #220 vitrified abrasive, followed by #400 stones and finally #600 stones. The cylinders are then finished by lapping with cork and a special lapping compound that removes just enough aluminum to expose the harder silicon particles.

Meara says a different procedure must be used on Honda Prelude aluminum blocks because the cylinders are fiber reinforced. On these engines, a two-step procedure is used. The cylinders are first honed with #280 grit stones, followed by #400 stones. No lapping is required."

And lastly, here is an article on the Porsche engine, with reference to "specially etched cylinders".  http://www.geocities.com/MotorCity/3322/eng25.htm 

Subject: RE: 16V 3.0L Bottom end question... 12/4/01

From: "George Beuselinck" georgeb@944ecology.com 

If the bottom end has not been damaged, and the crankshaft does not need turning, you can replace the rod bearings in about 5-6 hours, without removing the engine.

If there is damage to the crankshaft, or if you wish to replace the main bearings, you will have to remove the engine. We budget about 10 hours to remove and 10 hours to replace the engine.

If you have trashed bearings, you will need to remove the engine, completely strip the block, wash it thoroughly, replace all of the bearings, probably rings

and all seals. I would budget about 20 hours additional to do a good rebuild.

Most good independent shops will spend about 30 hours and charge you about 40.

Subject: RE: 16V 3.0L Bottom end question... 10/4/01

From: Huntley Racing huntleyracing@home.com 

We charge 15 hours to build the motor if it is out of the car and all machine work has been done, ie. assembly charge.  To R&R the motor is 18 hours.

Subject: RE: About to install Crank Girdle and main bearings. 1/31/02

From: "Mike Oberle" moberle@afnetinc.com 

First, install the mains one at a time. You better off using a lithium based assembly lube with babbit (sp) bearings.

When you install the bearing caps only snug them with a wrench. Don't torque them on the first try. Install one cap then rotate the crank, install the next and rotate the crank. Repeat this until they are all installed, then begin tightening them in the order suggested by the manual. Remember to rotate the crank between each individual tightening.

Bearings inherently are smooth but not perfect. This slow process of tighten and turn will wipe the bearing surface and mate it to the journal.

Take your time!

Subject: Re: aftermaket pistons works ONLY with sleeved blocks?? 2/12/02

From: Markus mblaszak@kos.net 

Right, no secret there, the factor pistons whether Mahle or Kolbenschmidt are IRON coated to run in the silicon impregnated aluminum bore.  However, if you want to run JE, or any other aluminum piston (factory pistons are aluminum) just send them for iron coating or get them nickasil coated.  Iron preferably.  Any GOOD plating shop and do it for you, or go to your local 2 stroke specialist and have the pistons done in nickasil.

Subject: RE: crankshaft diameter question for the builders, 12/13/01

From: "George Beuselinck" georgeb@944ecology.com 

All of the crankshafts have the same dimensions (with the exception of length of the crankshaft nose on very early 944 cars, without power steering).

The different oil pump seals have to do with the different oil pumps, and have nothing to do with crankshaft dimensions.

Subject: [racing] RE: Spinning #2 in a 944, 2/18/02

From: "George Beuselinck" georgeb@944ecology.com 

You need to completely strip the block to bare, completely clean the block, and replace the following parts: crankshaft, bearings, seals, oil cooler, bad connecting rod.  Take no shortcuts or you will be doing it again, soon.

Huntley Racing had done a lot of research over the years into EXACTLY why 944 cars spin rod bearings. What we found out over several years of searching was that there is much more miss-information that actual facts. First we found that whether in a track car, streetcar or even a weekend show car all 944 based cars including the 968 can spin a rod bearing. Second this has nothing to do with HP or TQ. Third it has nothing to do with uncovering the oil pick-up (This is a common miss-conception promoted by many many shops). Forth is that extra oil, like a half quart over the dipstick, does nothing. Fifth the Accusump and other systems don't fix this issue (other possible problems yes, but not the common rod bearing failures). Sixth no matter how many baffles you have put in your pan they will not help. I can go on and on but to get to the 'meat' of the matter....

What causes rod-bearing failures is 99% of the time centrifugal force. We found the solution to the mystery in an uncommon place, the Chevy world. It turns out a Chevy motor has the same problem, the 454 big block. Chevy 454 big blocks, which were designed for lower RPM operation, later became popular for drag racers. The drag racers started to turn more and more rpm's in search of more HP, which resulted in a 'new' problem developing, spun rod bearings. It took years to figure out why. The reason turned out to be so basic that the likes of Chevy and Porsche simply 'missed' it.

As a crankshaft rotates it has many forces acting upon it. It is obvious that the pistons push on the rods, which push on the crank and so forth and so on. What was missed was centrifugal force acting on the oil within the crank. High-pressure oil is fed thru the center of the crank to the main and rod bearings. Oil passing thru each journal is forced out of the crank onto the surface of the bearing thru the oil feed, which is nothing more than a hole in the surface of the journal. Where the 'mistake' was made was in the placement of the hole. The single oil feed hole can be drilled at any point 360 deg around on the journal, this is a decision dictated during the production of the crank. When the 944 crank design was made there was no attention given to the placement of this hole and the effect centrifugal force might have on the oil within it. Where the feed was placed just so happens to be one nearly opposite the direction centrifugal force pulls the oil when the crank is in motion. As the RPMs increase the centrifugal force goes up, eventually to the point where the oil pumps pressure simply can't overcome it. When this happens the rod bearings are starved of oil. The reason more track cars have this failure is because they are at high RPMs more often and for longer periods of time. Also track cars tend to have relatively high oil temperatures which thins the oil and causes the oil pressure to drop which lowers the RPM point where oil starvation at the rod bearings occurs. Further the high RPMs and often overfilled oil pans (to supposedly save the rod bearings) cause high windage that aerates the oil, further reducing its lubricating potential. Older motors spin rod bearings more often than newer motors since they have had more high RPM time than new motors and they usually have less oil pressure. Baffles, Accusumps, overfilling etc... do nothing to stop this failure mode.

Cross-drilling came out several years ago as a remedy for this issue but not because the problem was understood but because the idea was that a second oil feed hole would add more oil. There was a positive benefit from crossdrilling. The new oil feed opposite the original oil feed was not either hurt or helped by centrifugal force due to its position. This meant that the oil pump could generally keep up with the oiling needs of the rod bearings. Huntley Racing however took the cross-drilling to the next level and developed the Perp drilled crank. We perpendicularly bore a new feed into the rod journal, which is actually taking the nemesis, 'centrifugal force' and working with it to help to actually scavenge oil to the rod bearing as the RPMs go up!! Since we have machined cranks with this technique we have 'NEVER' had a rod bearing failure in any car, ever! We started offering these in 1998.

This subject and its relevance to the 944 world is obvious but it is only one of many possible failures, which can and do occur to these cars. Cars that suffer rod failure generally can trace this to the above mentioned rod bearing problem as the catalyst. Main bearings generally don’t have this problem simply because they are centrally located on the centerline of the crank and have a much smaller ‘arm’ to their outer diameter which makes them far less susceptible to oil starvation from centrifugal force.

So in summary if you have your crank out have the process done. If your motor is still together and you want to avoid spinning a bearing without the Perp drilled crank, keep your oil temps down, limit your RPMs a bit (look at your HP peak and avoid revving past it), run a higher viscosity oil, avoid over filling, and keep the oil fresh.

Derrek Huntley Khajavi
Huntley Racing
Copywrite (C) 01/27/2002

Subject: Re: gasket sealants use, 3/1/02

From: Doug Donsbach dldonsbach@tds.net 

I was wondering if any gasket sealant needs to be used on the different gaskets, i.e. cam cover, distributor housing, thermostat housing, intake, exhaust, and the head gasket itself? also what brand names? (Permatex, etc.)

Use nothing on the head, cam tower and exhaust gaskets.

I like to use Permatex Hylomar on the intake manifold gaskets and anywhere there is coolant involved.

Subject: Re: Piston Coatings, 3/6/02

From: Rodney_L_Wiggins@KeyBank.com 

I'll second George Roffe's endorsement of Swain Coatings.  I had my stock 951 pistons coated with the gold ceramic on the crowns and the "poly-moly" Teflon coating on the skirts.   The parts were finished in the time promised and I thought the price was very reasonable.   6000 HARD miles later there is still a slight hint of the gold color on the crowns (I have the head off) but I have yet to see how the skirts are doing.   I felt this was a good mod on a stock engine with high miles because piston to cylinder wall clearances were a tad large and the coating took up a bit of that space.   I'll be sure to post some photos when I get a piston out. I'll use Swain again for sure. (No financial interest here).

Subject: RE: Piston Coatings, hmmmm, 3/7/02

From: "Larson, Dave" Dave.Larson@pentamark.com 

Actually, piston coatings work quite well at "piston tuning" for heat absorption / rejection - and the slippery skirt coatings have saved several engines from cylinder wall damage in marginal situations.  I have used many coated parts with success. Valve springs, connecting rods, pistons, wrist pins, even a crankshaft. Polydyn in Texas offers several coating types: for heat barrier, friction reduction, wear reduction, oil-shedding and more. Their Client list contains many racers and builders way more respected than me!  While I still have not personally built a high-output 944-based engine, I assume there would be the same benefits in any "ragged-edge" 944-based application.  For a low-hp street car? Maybe not so much. 

Subject: [racing] RE: Carillos, 3/13/02

From: "Huntley Racing" dkhajavi@huntleyracing.com 

We Stock Pauter ChMo rods which we feel are an even better rod than the

Carrios and less money at the same time!  Price is $826.00

Subject: [racing] RE: Carillos, 3/13/02

From: DSTparts@aol.com 

We supply Cunningham 4340 billet rods, to your specs. $175 per rod. Cheers.

Jay, www.DST-Racing.com 

Subject: [racing] Sleeving 944s, 4/1/02

From: DON ISTOOK istook@airmail.net 

The procedure to sleeving the 944s is fairly simple and if your factory Mahle pistons are still good they can still be used....if not, then a good used set of std. will work fine...they are plentiful.  The machine shop can install sleeves that are slightly undersize (id.) bore and then bore them back to standard size to use standard size pistons....no need to buy aftermarket JEs unless you just want to.  944 pistons generally last a long time.

We started racing 944s way back in 1984 in SCCA and then in IMSA...always found the 944 motor to be extremely durable.......engines lasts a long....long time.

Subject: Re: Rod Bearing Update 4/22/02

From: teamswanson@ameritech.net 

I got the rod bearing interval from an old Panorama tech question.  Actually I misquoted.  They mentioned seeing 35-75 hours of track time as the range.  They changed the rod bearings in their turbo cup car (250 hp) at 65 hours at which point they "looked decent buy were worn".  This was consistent with Skip's recommendation in the Paragon tech sessions on their website.

As for the other items, here's my current thinking (year-round daily driver with 10-20 track days per year at DE's):

Belts and rollers - inspect and tension once per year, replace belts every other year, replace suspect rollers as needed or every 60,000 miles Oil & Filter - I run Mobil 1 15W50 also with the Mahle filters, current interval is every 2-3 track days in season, 5W30 in winter at 3000 miles.  I would change the filter every single time (they're cheaper than the darned oil, so why not?).  I'm gonna always run 1/2 quart overfill at the track.

Wheel Bearings - check adjustment and free play for every DE, don't know what the interval should be on these.  Wheels/Tires - Really look them over before each DE.  I discovered a number of sidewall cuts (down to cord) from some object on the INBOURD side of the front tire.  It would have been a potential unpleasant surprise to have that blow up at 120mph.  Torque your own wheels always and often.  Lee checks them for EVERY session.  I thought he was crazy, but I think he's just smarter than me (older and wiser anyway :P).  Brakes - Bleed them and clutch for every 2-3 track days, ATE Blue with Motive Bleeder is just peachy.  Check those pads often.  They can wear, crumble, melt... all sorts of misbehaving here.  I check tires, pads, and all fluids in between every single session.  Take nothing for granted.  Be sure to coast that car into the paddock and stop with it in gear (no brakes) to let them cool off, avoid warping, and keep the pad material from sticking to your rotors.

Suspension - Folks are getting anal about A-arms.  I think it's good to inspect them and keep an eye on the strut towers.  Any signs of weakness in the arms or ball joint seals should be taken seriously.  Strut towers are the one place on the car where unusual chassis stress would manifest itself in deflection.

I am interested in what others recommend as well.  I, for one, have just added rod bearings to my regular maintenance schedule.

Subject: RE: [951] RE: Motor Rebuild Questions, 4/25/02

From: Tony Garcia archweb@pacbell.net 

<< Have you found the oversize piston yet?  They can be very hard to find. Locate one before you commit to the overbore process. What are the bore sizes for the other cylinders? They can look OK but be worn out of spec. or even oval. This is one area where precision measurements are absolutely necessary. >>

----------

Chris Cervelli at Technodyne can get you a set within 2 days, brand new from Porsche with pins, rings, and pistons.  www.technodyneracing.com 

You don't have to sleeve your engine.  Sleeving is the LAST thing I would ever do to one of these engines.  The only reason to sleeve is if you want to gain displacement.  Then you could make a convincing argument for sleeves.  Very few have pulled off sleeving that's been reliable.  Many more have had problems.  This isn't to say that it can't be done successfully though.  My advice is to talk to someone personally that has a sleeved engine that's either raced often (I'm not talking about cone running either... I'm talking about long high speed tracks like WSIR), or is a every-day driver.  Not someone that puts 100 miles per week on their car.

You can purchase a new set of factory oversize pistons with new pins/rings for around $1200 from.  Compare that to the cost of the sleeves, machining, new pistons/rings, etc....  It simply doesn't make sense.  Additionally, aluminum piston/steel or iron sleeve combo will wear out much faster than the factory aluminum/aluminum with silicon combo.

You can bore the cylinders and have them lapped/finished (just like it is explained in the factory manuals) by any machine shop that is equipped to do BMW & MBZ work.

Also, replacing one piston won't hurt anything.  You can easily balance the new piston to match the others.  The increase in displacement is trivial.

You have much larger differences cylinder-to-cylinder with respect to air distribution, fuel distribution, and injector balance.  These differences will affect cylinder-to-cylinder power much more than .5mm increase in bore.

All new pistons/rings would, though make for a much better repair in terms of engine longevity & performance due to the sheer fact that all the cylinders/rings are new.

Subject: [951] RE: engine rebuild, 5/10/02

From: "Chris White" whitechristopher@earthlink.net 

Tim - don't get too freaked out by scratches (on cylinder walls), they are very common. As long as they are just scratches and not gouges I would not worry about it. The cost of the 100.5 pistons and the overbore and special treatment is going to cost you $1500 at a minimum.  If the scratches just catch your fingernail they are not that bad, in fact that is almost standard issue on most 951s. If they are worse than that you should consider the alternatives. 

Subject: RE: cracked cylinder wall, 6/4/02

From: "Chris White" whitechristopher@earthlink.net 

Any block will work but they are not the same. The 89 blocks had revisions to the oil galleys that are supposed to make them more resistant to the oil starvation problem. No real data exists that I know of that points to this being the cure so I wouldn't pay a huge price difference between an S block and a non-S block. You can even use a non-turbo block as the starting point for your rebuild. They are much more available and usually in better shape.  The other option is to sleeve your block and go with some custom pistons.  What does your piston look like??

Subject: [racing] Re: 944 crankshaft? 7/19/02

From: "John Veninger" john928@yahoo.com 

<< Doing some motor work on our 944 and heard about cross drilling the crank. The mains come cross-drilled, so our are we talking about cross drilling the rods. Any info/advise would be appreciated. >>

----------

I'm not a 944 guy, but I know the 944 cranks sometimes suffer the same oil starvation problem as the 928 crank at high RPM. The 2/6 rod bearing fails. This

would be the #2 rod for a 944 with out 8 cyl. ;). The shop completely re-works the oil paths in the crank. They drill additional holes for the rods and use a modified (grooved) main bearing to pick up additional oil. My 928 crank looked like swiss cheese :). I'm sure some of the 944 shops on the list will give additional information or try the 944 list.

Subject: [951] 968 Piston Squirters (for those still interested) 7/26/02

From: "Clark Fletcher" fletch944t@hotmail.com 

Much thanks to Peter Sandholdt of Autohaus Sandholdt for providing me with pictures of the 968 piston oil squirters. Peter was kind enough to fax me a page out of Porsche manual WKD 497 421 (Page 1-6) which specifically shows the squirters (Porsche calls them the "oil spray jet cooling system") with a discussion about why the 968 used the piston cooling system.

Now that I can prove to PCNA that they do exist, perhaps I can extract a part number from them.

Subject: [951] Re: Engine Rebuilding Questions, 7/26/02

From: "Christopher White" whitechristopher@earthlink.net 

Hi Dan - welcome to the wonderful world of 944 engines! The other Rennlisters gave you some good advice, but it gets worse....The 944 blocks are made of Alusil, a combination of aluminum and silicon that works quite nicely. Unfortunately the rebuilding process is not like your usual iron block engine. If you plan on going with an oversize piston in the original block you will find that they are only available form the factory and that they typical cost about $1k a set (if you can find them) - these are special because they are aluminum with an iron based coating (aluminum bore and aluminum piston would gaul pretty quickly). The block needs a special honing technique using a silicate slurry....leave it to a shop that specializes in Porsche blocks.  The other option is to install sleeves in the block and go with an aftermarket piston. If you go that route then the pistons can be made by just about any supplier, the 4" Bore of the typical US block is usable - that means lots of choices for pistons and rings at a reasonable cost.  JE makes a pretty reasonable piston set.  Sorry - no easy way out other than getting another used engine and bolting it in!!

Subject: [951] Re: Engine Rebuilding Questions, 7/26/02

From: "Lou" 944turbo@cox.net 

Why change the pistons?  The factory pistons are a great part.  The gain from changing pistons would be minimal if any.  Besides, there is not a piston for the bore without sleeving it.  So the answer to buying pistons is you cannot.  Send your pistons out and have them worked.  Lindsey Racing can do that for $150.00 for the set.  Put them back in and work better then new.  You can probably just toss in some new rings and leave the cylinders alone.  Have them checked for round with a dial bore gauge.  If round, and stock diameter, ring the pistons with stock 100mm rings and your done.   I think the good rings are about $400 list.  Lindsey can also help you out on parts.  I usually get about 20% off or more on Porsche parts and no sales tax.  They get then next day direct from Porsche.

Subject: [951] Re: Engine Rebuild Update, 7/30/02

From: "Clark Fletcher" fletch944t@hotmail.com 

<< Looks like so far I'm going to go with Anderson Motors and have my current block upgraded to a 2.8-Liter. This included Chrome Molly Sleeves made by Rolls Royce, Tabor bore, and JE Pistons 106mm. My question is how many people out there are running these 2.8 Liter motors with the 106mm Bore?? >>

----------

John is one of a few engine builders (to my knowledge) who increases displacement via an increase in bore alone. Personally, I feel a little uneasy about it because there isn't a lot of extra thickness to the 2.5L cylinders to begin with. The machinist I used, who has a great deal of experience with Porsche engines, recommend I not increase the bore on my 2.5L block beyond 104mm even with sleeving. I ended up just boring .020" over (and resealing) just to clean things up and make sure the cylinder was true.

One of the bad things about the 2.5L block is that there is no support at the top of the cylinders. So, sometimes they have a tendency to move, especially if you significantly increase the bore so the cylinder walls become very thin. Then you get into problems with blowing head gaskets. If you look at a 3.0L block, there's a lot more material to the cylinders and supports between the cylinders. Consequently, 3.0L (104mm bore) blocks are much better candidates for boring than the 2.5L block.

Other folks will tell you that when you increase the bore that much and stick with the stock stroke, you'll get into unacceptable bore-to-stroke ratios. I'm no automotive engineer so, I can speak to those issues.

I will say that John has had good success with that setup. In fact, the last I heard he was still running it in his own car. The good thing about doing it solely with sleeving is that it's about as cheap as you can do a displacement increase.

<< What kind of milage is logged on yours if so?  The stock standard (never been milled) bore is 101mm, factory replacement pistons come in 101.5mm and 102mm maximum allowable by Porsche. So I guess my real question is that these sleeves have to be pretty thin which would hurt reliability which scares me when going to that big of a piston (106mm)?? >>

----------

Actually the stock bore is 100mm. Typically, sleeves will run about 1mm thick which means the cylinder has to be bored to 108mm before sleeving.

<< Will these engine run right using the factory computers and stock turbos? John told me I will have to be running about 7psi of boost in order to run this engine safetly even if I had an adjustable fuel pressure regulator. However he assured me the power would still be increased even at 7psi? To me it sounds logical but just checking. >>

----------

If you want to realize the full potential of increasing the displacement, you'll have to go with something other than factory computers and a stock turbo. As a minimum, you'll need a custom set of chips.

That boost doesn't sound right. Check with John again. That's less boost than what a factory engine runs. The factory boost runs about 11 PSI. Most cars with aftermarket chips are running around 14 PSI. Really high performance cars are running 17-21 PSI.

<< Has anyone dealt with Under Pressure Performance?? I have heard he does 2.8's as well. I was going to call them and get a quote from them as well but I can't find their website for phone or email under a yahoo search? >>

----------

I bought a TEC 3 from Under Pressure but have yet to install it. Scott's does a lot of custom engines that are very specific to the customer's needs/desires. However, you should discuss that directly with Scott. Scott's email address is underpressure@attbi.com.

Bear in mind that if you increase the displacement by stroking (regardless of whether you increase the bore), it's probably going to cost you a lot more money. However, over the long haul, I feel like it's the more reliable way to go (at least with the 2.5L block). But, that's just my own personal opinion. There just aren't many big displacement motors with a lot of miles yet. So, there's really not enough data to determine if one method is better than the other. I have about 7K miles on my 2.8L and have yet to have any problems with my setup. I'm running about 19 PSI boost with a K27/8, APE Mass Air, and a big valve head (for a short while longer).

Subject: [951] Re: Engine Rebuild Update, 7/30/02

From: Skip_Wolfe@kinetico.com 

Under Pressure Performance 
http://www.area951.com 

Huntley Racing


http://www.huntleyracing.com 

Powerhaus 



http://www.powerhaus.com 

Technodyne



http://www.technodyneracing.com/index.htm 

John Milledge Engineering
http://www.jmengines.com/index.htm 

Subject: [951] Re: Broken Head Stud, 8/14/02

From: ".:AlphaOne:." porsche_951_87@hotmail.com 

<< After pulling the head of the track (or 'Garage") car I next started to remove the head studs from the street car. Snapped the first one off nice and clean right at the start of the lower threads. In other words - flush with the block at the bottom of the 1" +/- wide tunnel (about 4" deep). Anybody have any bright ideas? There are a number of ways to tackle this but I would love to hear from somebody that has had a chance to fix this! >>

----------

Never happened to me, but at sears and other hardware stores, you can get a special drill bit for just the occasion.  It’s a bit that drills in and locks itself in, then you place the drill in reverse and it should come out.  If that doesn't work, you could just drill out the piece with a slightly smaller drill bit (smaller than the screw, you don’t want to drill out the threads). I'd look for other advice first tho.

Subject: [951] RE: Broken Head Stud, 8/14/02

From: "Derrek Khajavi" dkhajavi@huntleyracing.com 

Wire EDM is the way to go.

Subject: [951] Piston Squirter Update (LONG) 8/21/02

From: "Clark Fletcher" fletch944t@hotmail.com 

When I posted a few weeks ago trying to find a part number for 968 piston squirters, a lot of folks expressed interest in hearing the results of my quest.

First, just to put everything in perspective, when I called PCNA to try and get a part number, they emphatically denied that the 968 ever used piston oil squirters. Thanks to Pete Sandholdt, I was able to fax a page from a Porsche technical manual to PCNA which showed a picture of the 968 oil squirters (oil jet spray nozzles) with a description of why they were used.

A week or so later, I received a somewhat apologetic letter from PCNA stating that they were sorry for the confusion but, they could not provide me with a part number because the 968 squirters were not available from Porsche (Hmmm...). Anyway, during my research someone suggested that Porsche may have used the 911 (actually 930/964) squirters. In my fax to PCNA, I suggest that this may have been the case. However, PCNA told me that the 911 squirters had a different opening pressure. From the tech manual page provided me by Pete, I knew that the open pressure for the 968 squirters is 1.8 bar. However, PCNA did not provide me with the opening pressure for the 911 squirter. Once again Pete came through for me and provided documentation that says the opening pressure for the 911 squirter is 2.9-3.9 bar. Based on this information, I now know that the 911 squirters are not an acceptable replacement since the 944 oil pressure normally runs about 2.5-3 bar at normal operating temperature.

I did find out that KMR had piston oil squirters custom made to use in 944/951 applications and it appears that they will fit the 968 block. However, I've been unable to confirm that with KMR yet.

BTW, if there are any list members in Germany who have contacts with Porsche AG, I'd appreciate it if you'd pose the question of 968 oil squirters to them. I've written letters to Porsche AG before and never gotten a response.

Clark's Garage: http://www.clarks-garage.com 

Subject: [951] RE: #2 rod oil starvation, 8/24/02

From: "Willard Bridgham 3" willard3@albany.net 

I read Derek's article at http://www.huntleyracing.com/cranks_special_info.htm and have the following comments:

Given Derek's model of drag racing engine oil starvation forces, the only plane of rotation for centrifugal force is the plane of the crank and not cornering forces.

For the centrifugal thesis to be correct, all rods would have to be affected the same and they are not; #2 is unfailingly the problem.

The radius of the piston/crank in 951/952 cars is actually very small, oil is very light  and so any centrifugal force is very small as a result. Quick calculation of the centrifugal force imparted to the low-density oil makes for a very, very small component of oil pressure compared to the pressure of the pump.

It is much more likely that high oil temperatures at track conditions is the culprit for low oil pressure. As oil temp increases, viscocity decreases and oil pressure drops. Synthetic oils have properties that will correct some of this problem at high track temps.

My engine has just been rebuilt after 120 track hours and 126K miles and #2 had smeared babbit on the rod bearing (no failure) a sign of high oil temp and low oil pressure; all other bearings were fine. I am adding another oil cooler to obviate the problem.

Why this happens to #2 rod preferentially is still a mystery.

Subject: [951] RE: #2 rod oil starvation, 8/24/02

From: "Derrek Khajavi" dkhajavi@huntleyracing.com 

#2 is farthest from the oil feed and has the lowest oil pressure of all the journals.  The rest fail very quickly after #2.

Subject: [951] RE: Engine Blocks, 9/24/02

From: "Chris White" whitechristopher@earthlink.net 

<< Is there any material difference between a turbo engine block and a NA 944 block? >>

----------

It’s in the details (!)  The blocks are the same except for the oil feed from the balance shaft covers to the turbo. On some later NA's the fitting may be there but not drilled and tapped. There are some other differences but they are more from model year to model year instead of NA to turbo. Crank in the same.  Early NA rods are virtually the same as turbo rods (forged). Oddly enough the early (up to 84 or 85) NA rods were forged, then cast. Turbo rods are forged up to 89 and then they are cast.(why ?) Pistons are completely different. Heads are different (ceramic lined exhaust ports, sodium filled exhaust valves and some other details) Water pumps are they same where they mount to the block, the turbo pumps have the turbo t-stat mount. Later NAs and rebuilt pumps usually all

have this with a block off plate.

Subject: [951] Re: Head Stud Problem, 9/16/02

From: Joseph Jackson joejack951@comcast.net 

<< Tightening the head nuts, when making final turns to 90 NM. the no. 2 stud (center upper) would not come up past 78 NM, tried another ¼ turn, still 78, another 1/4 turn, still 78. I assume it is stretched beyond its limit. I finished the torque sequence on the rest and all went well. >>

<< Can I just remove this one bad stud and install a new one, or do I have to remove all the nuts and follow the whole torque sequence again? >>

<< If so, is the head gasket (new wide fire) going to be all right, or is a one-compression kind of thing? >>

----------

Where did you get 90 Nm as the final torque spec? The torque sequence for the 951 head is 15 ft. lbs. then 90 DEGREE torque then another 90 DEGREE torque. Porsche does not specify an actual number value for the torque as the angle method is much more accurate. I've reused the nuts on many cars and never had a problem when torquing. I think you may have overtorqued and stripped a nut or the stud. Read Chris White's posts about head stud removal before you go putting a stud remover on one. And your head gasket isn't useable any more. It has already been crushed so attempting to torque the head using the factory specs will not net you the right end values. Buy a new gasket.

Subject: [951] Re: Head Stud Problem, 9/16/02

From: "Willard Bridgham 3" willard3@albany.net 

On a 944 turbo, the head gasket/bolt combination serves to limit max pressure the engine will see and serves as a pressure relief valve. Porsche designs the head bolts as stretch bolts so that they will work in combination with the stock head gasket to limit max pressure. If you install a wide fire-ring gasket and original stretch bolts, the pressure will be limited by the strength of the head bolts and money is wasted on the gasket.

A stretch bolt is designed to work to the plastic limit for the material, ie, the bolt has necked down and has begun to fail once it is tightened; all steel design manuals caution not to re-use stretch bolts due to failures. All structures that last are designed to the elastic limit, ie, when the bolt is stretched, it will return to its original shape. To reuse these stretch bolts is very bad Engineering although I know many who have done it successfully; I also know some who have done it and blown the head gasket on the next outing. For some additional expense for high-strength head bolts (no stretch), you could use the extra pressure that a wide fire-ring gasket will allow. 

Subject: [951] Re: Head Stud Problem, 9/17/02

From: "Willard Bridgham 3" willard3@albany.net 

In theory, the stock head studs should come right out, but Ferdinand has very good Loctite applied liberally to the threads. 

My mech got all but two out with a wrench; the stubborn two he double-nutted, applied good penetrating oil to threads in block and whacked the nuts a couple of times. One came out immediately, the other 24 hrs later. 

Patience is a virtue on this project.

New non-stretch head studs (American Racing Products) cost $300 if I remember correctly.

Subject: [951] Re: Turbo Maintenance Questions, 8/23/02

From: "Willard Bridgham 3" willard3@albany.net 

<< 3) Is the oil pan baffle upgrade a must-have item? (1 or 2 DEs a year) >>

----------

There is a great deal of controversy concerning this subject. 

Jon Milledge, who has data, says the only thing that causes 951/952 oil starvation is abrupt change in elevation, ie, uphill at Lime Rock; high G cornering doesn't affect it. If you keep it up to the mark I've never seen problems, any year car. Those that I know of who went home on a hook with #2 problems were, by the driver's admission, running oil below the mark or hadn't checked oil level between runs.

Subject: Head Stud Update- Very Long, 9/23/02

From: "S. John Deitz" sjd2@deitzco.com 

As some may recall, last week I over-torqued my head studs and conrod studs by about 1/3 (due to reading Ft-lbs scale instead of Nm on the torque wrench). I decided to replace the studs rather than be sorry, despite the unexpected cost. So here are the details for the archival record.

Ordered new 10 OEM head studs ($7 ea), washers ($2) and nuts ($1), new WF head gasket ($75), ARP conrod studs/nuts kit from EBS ($125, not available OEM) and a socket-style stud extractor ($25).

By the way, I have the engine out and on a stand.

FIRST THE HEAD STUDS. With everything apart again, I measured the height of the studs (2.95-3.00"). I soaked the head stud holes in WD40 and smacked the stud tops down with a big hammer a couple times and again the next day.

The stud extractor is like a 12 mm ID 1/2"-drive socket with a dozen sharp splines inside. The extractor cuts right into the top threads and shoots a lot of sharp little metal bits, so I covered everything well and wore safety glasses. I wrapped the stud with a rag as I hammed on the extractor. It went on easily, but not too far or it slips down onto the shank. I had a breaker bar ready but didn't need it. Studs turned out with considerable but manageable effort using an 18" long driver (1/2" non-ratchet, swivel head). Ten studs in 30 minutes. So I don't really know if this type of extractor would hold up for some really difficult jobs, but it worked good for me.

Somebody on the list suggested cutting some grooves in one of the old studs to create a crude tap to clean the threads, which I did and it worked well (thanks).  NOTE: the stud holes are much deeper than needed, so any crap that is still inside will not cause the stud to bottom out. Next I blew it all out with compressed air (engine inverted on stand). Since the new studs screwed in easily by hand, I put a drop of Loctite Blue on each one just so they wouldn't spin when I put the nuts on. Screwed the news stud in to just under 3" high and left them to dry overnight. Head went on routinely the next day (new nuts and washers, washers did not turn). Torqued to 20 NM then 90 degrees and 90 degrees.

Out of curiosity, I measured the head studs old and new and the differences were insignificant, probably just differences due to different batches made in different decades. They were very consistent. Length: Old was .030" longer than new. Diameter (three places): Old was .002" larger than new. If old was longer and skinnier, I could guess they stretched, but since they are longer but fatter, the evidence in inconclusive. No "necking". So I'm not sure if they were usable or not.

CONROD STUDS: You can't buy 'em from Porsche, so I had to go after market. I called Raceware and Engine Builders Supply (thanks Markus). Raceware stud kits are $200. EBS sells ARP for $125, which I bought. Easy to install (with the engine apart anyway).

As I went I tagged everything 1-2-3 or 4 and noted how it goes together. Took the conrods out of the pistons. Took the conrod apart. A few taps against a hard surface loosened the old studs. Pressed the new studs in with an arbor press. Reassembled conrods on bench. Measured bores for roundness (pretty good, within .0005" max). Pros recommend you always re-cut the bore. I didn't. Disassembled conrod and reassembled piston. Installed pistons in engine, installed rod bearings (new prior to over-torqueing) and torqued the conrod nuts as per the specs that came in the package, using the supplied moly lube. Finally, rotated engine, smooth as silk!

So that concludes this part of my engine adventure. I now have racing conrods and fresh head studs, so look out! Probably good for 5-10 additional horsepower ;-)

Subject: huh - compression ratio vs. theoretical test value? 10/25/02

From: Tim C timsee@earthlink.net 

I dimly seem to recall discussion on how to calculate theoretical compression test value vs. engine's compression ratio being discussed here, but I can't find it in archives (or, at least I don't have time to search x000 messages - "compression" "test" etc come up a lot).  At any rate, I found this site in my search of trying to figure out how to do this.

http://www.smokemup.com/auto_math/pressure_ratio2.php 

Now - how does this calculation work?  I would have thought you'd have to use PV=nRT or something (I don't have time to dig out chemistry book right now and figure this out from scratch) and therefore input individual cylinder volume?

Fairly neat site, at any rate.

Subject: Re: compression, rod bearing questions, 11/19/02

From: "S. John Deitz" sjd2@deitzco.com 

Henry Johnson wrote:

<< 1) ... does one always hear this when turning a 944 engine with the internals exposed - or should it be silent from under the car? >>

----------

I never heard these sounds when I've done the same thing several times

(as recently as last night.)

<< 2) Recommended best source for rod bearings? Typical price? Any tips for installation? Good idea to replace the fasteners? >>

----------

Parts: www.ianseuroparts.com  1-866-944-7663

Rod Brg Set 928 103 143 15 $44

Rod Nut 928 103 172 02 $1 x 8 = $8

951 procedure: 

http://64.226.197.185/Paragon/Tech/944_rod_bearing_replacement.htm 

<< 3) Any recommended products for breaking up the varnish inside the oil pan?>>

----------

Sorry, no. Why bother?

Subject: [racing] Re: 944 1st overbore source, 12/4/02

From: George Roffe geo3@earthlink.net 

<< Can anyone help me with a reference for a shop that can bore my ITS engine needs to first over (101mm)? >>

<< I believe the cylinders will need a new Nikasil coating as part of the process so I'm sure not just any machine shop can handle the work. >>

----------

Of course you know Jon Milledge can handle that.  And of course Scott Gomes has already posted that he can do it.  The real trick is finding the pistons.  BTW, 101mm is second over bore, not first.  The 1mm (0.040") over pistons are unobtainium.  When I was at Jon's he had two sets left, but they were already spoken for.

I've been meaning to ask the folks at Swain if they could come up with an appropriate coating for conventional cast (or forged for that matter) pistons.  They do coatings that go well beyond motorsports.  It wouldn't surprise me if they can do it.  I'm going to be in Rochester (Scottsville is a suburb of Rochester) in February and hope to be able to stop in.

Subject: RE: Engine gurus, question on crank shaft, 12/4/02

From: "Derrek Khajavi" dkhajavi@huntleyracing.com 

Brian Perry perry@fuse.net wrote:

<< I am quite sure there is no plug in any of them. When I cleaned the crank with Brakekleen and compressed air, the holes flowed air out of them. I did not have any set screws come with the crank, and when speaking with the guy that set this up for me, he said that is how it is supposed to be and not to worry. I had 2nd guessed it multiple times, asked multiple times, then put the motor together after being re-assured. Since then, I have thought about it. The oil will take the path of least resistance, and that is out that hole and not out the feed hole. >>

<< How can I tell if this is actually a cross-drilled crank? Will there only be 1 feed hole, and the drilling is internal, or should there be 2 holes? >>

----------

It definitely sounds like you have no plug in there.  The X-Drilled crank would be drilled thru the original feed to the other side.  We do the Perp drill which is simply drilling perpendicular to the original feed which we have found is the 'right' way to do it.  Either way you will have TWO feeds per rod journal.

Subject: [racing] Re: 944 1st overbore source, 12/6/02

From: "Danny O'Gorman" Southeastspeedwerks@hotmail.com 

I talked to an engineer at the Mahle piston plant in Morristown, TN and he told me that Mahle has a new Motorsports division in Fletcher, NC and they will be supplying oversize pistons for the 944. The castings are being ordered now and will be machined in the TN plant. The Ph# for Mahle Motorsports is 888-255-1942, anyone interested should call so they have some idea of what size and compression ratios will be most popular. The stock 944 does not have Nikasil coating on the cyl wall, the coating is on the piston and will be on the aftermarket pistons also so this will save everyone a lot of time and money as you can have your block bored by any good machine shop and not have to send it off to have the cylinder walls treated.

Subject: [racing] Re: 944 1st overbore source, 12/6/02

From: George Roffe geo3@earthlink.net 

<< the stock 944 does not have Nikasil coating on the cyl wall >>

----------

True.

<< the coating is on the piston >>

----------

An iron oxide coating if I'm not mistaken.

<< and will be on the aftermarket pistons also so this will save everyone a lot of time and money as you can have your block bored by any good machine shop and not have to send it off to have the cylinder walls treated. >>

----------

I was about to say that this is incorrect from my understanding.  From my understanding the bores need a special lapping process to prepare them.

However, looking at the FSM it says:

"If it is necessary to machine cylinder bores, they can be restored with a 

SUNNEN CK - 10/CV - 616 cylinder repairing machine for installation of 

oversize pistons."

The final process listed in the FSM says:

"Lapping with Sunnen silicium mixture."

This mixture even has a P/N: AN-30

Folks would have you believe that it takes some German wizard and a pinch of eye of newt to prepare the bores.  I've read so many different and conflicting things about bore prep for these engines it isn't funny.  The FSM makes it seem like it's no big deal, just follow the procedures they outline.  Am I missing something?

From what I'm reading right now, I'd be more concerned about someone having a proper torque plate.

Thanks so much for the info on the Mahle pistons.  Hopefully I won't have to sell my soul to get a set.

Subject: RE: 951 Raceware studs, 12/27/02

From: "Brian Perry" perry@fuse.net 

<< I'm going to install Raceware studs in my track engine next week.  While discussing this with a vintage racer, he told me that the nuts should be retorqued after each of the first three heat cycles due to head gasket compression.  This is quite awkward on the 944/951 engine due to the exposed nut under the cylinder head water outlet and all of the nuts under the cam housing.  Racing obviously stresses the engine more than street driving so I need your advise. >>

----------

I have read of many people re-torque them once, after run in. I have done

the same on 3 motors, and also my 951. I have never had a problem.

Take care. Removing the old ones is always a good time.

Subject: Re: [951] 951 Raceware studs, 12/27/02

From: "Kary D. Rutschman" krutschman1@cox.net 

I just installed mine yesterday and didn't remember reading anything about

retorquing after heat cycling.  I would contact Raceware.  Kary (89 951)

Subject: [951] Re: 951 Raceware studs, 12/28/02

From: "Tom M'Guinn" tomatlarge@yahoo.com 

I am in the middle of replacing my head with Raceware studs. The Raceware instructions say to re-torque (once) after the first heat cycle. If the exposed nuts are still torqued to spec after the first heat cycle, I wonder what the chances are of the buried nuts being out of spec?

P.s., be sure to have a 9/16th 12-point socket handy. I had only metric tools and had to buy this socket for the Raceware nuts.

Subject: Raceware procedures, 12/30/02

From: Mike Mitchell Mahler9th@aol.com 

Hope it is not too late.  You get instructions when you buy the studs.  And if you want more specific/detailed info, you can speak to Randy Hubbard at Raceware.  He is a great guy and knows the 951.  I followed his advice and some from Jon Milledge's when I did my motor two winters ago.  That was the engine rebuilding project in the Excellence Magazine article written by Jim Pasha.  He incorrectly stated that I used ARP parts.  They were indeed Raceware parts.

Subject: Re: How to clean carbon off pistons and head? 9/12/02

From: Konrad Kelley wingnutt@austin.rr.com 

"S. John Deitz" wrote:

<< Engine apart. What's a practical way to shine up the combustion chambers and piston tops? Steel wire wheel (ferrite contamination?)? Scotch brite (will take forever!)? >>

----------

There are many types and forms of ScotchBrite. What you need are rotary "scruffing pads" that attach to a drill, like 3M's --

http://products.mmm.com/us/auto_marine_aero/products/aad.jhtml?powurl=GSBTTZ14RDbeGSLPLPKL4XgeGST1T4S9TCgvGS66HQKGFZgl 

These will get the majority of it; you will need to hand scrape the crevices, tho. These can be aggressive so start with "fine" grade and see how it goes and move to coarser as needed.

Subject: RE: How to clean carbon off pistons and head? 9/12/02

From: "Ray Forrester" rfrx7@cox.net 

Believe it or not, they actually make a piston/combustion chamber carbon scraper. It is typically about 8" long, has about 15-20, .050" Dia. Wires (approx) that are bent at a 30 degree angle and the fingers have a slide bar wrapped around them so that you can control the amount of stiffness of the wire fingers.

Each finger has been cut at an angle to help get under the carbon. They whole thing looks sort of like a weird looking flexible putty knife. 

Anyway, you start off with this tool and then use medium to fine brass wire wheel. Make sure that your pistons are at TDC before you attempt to remove the carbon.

I also found that a Dremel tool with the little wire wheel that they make seems to help polish the tops very well. 

Anyway, when all is said and done, make sure you flush ALL of the surfaces with the water and follow up with WD-40. And make ABSOLUTELY sure that you do not have a little "wire wheel hair" stuck between the piston and cylinder.

I believe there are some chemicals to help dissolve some of the carbon too...might help. I noticed that brake fluid that was left overnight, seemed to help soften mine a little.

Well...that was my two cents worth, I'm sure someone else out there will have a better method. I would certainly welcome it.

From: Dave dc944@telus.net 

Subject: Re: Removal of Pistons, 9/12/02

S. John Deitz wrote:

<< I've never done rings or removed pistons before, but my older brother has been a motor head forever (Detroit iron mostly). He told me I must remove the "ridge" ring at the top of the cylinder bore (black deposits, 3/8" in length) before removing the pistons. He showed me a tool we have for the job. It's an expandable assembly with rollers on 2 sides and a scraper on the third. I know we have that funky silicate bore surface, so I was wondering if this technique is the correct and common practice for our engines. Any other piston removal advice also welcome. >>

----------

Keep that ridge reamer away from your 944 block. That device is dangerous in the most skilled hands on cast iron. Get a Scotchbrite pot scrubber from the grocery store and remove the carbon gently with a little solvent. Wipe the debris off, lubricate the bores with oil, and push the pistons out with gentle taps.

Subject: Re: To widefire or not??? 10/1/02

From: Dan Nguyenphuc danno@thevine.net 

<< The WFR gasket is laterally more rigid due to the "u" shape, like a construction "I" beam, and because it's wider, it can transfer more heat to the clamping surfaces. Simply put: It will handle pressure and heat better. >>

----------

That's only true if the heat-transfer is perpendicular to the head gasket. Like from the fiber inside the gasket through the wide clamping surface directly upwards & downwards to the block/head. Even then, only the bottom surface to the block makes a difference since that's the only surface that's different.

However, since the heat is originating from inside the cylinder, it has to travel from the point of the U shape sideways & outwards through the legs before arriving at the block/head surfaces. Since the heat-transfer equation is:

watts = [kA(dT)] / d

where: k is thermal conductivity to transmission medium

            A is cross-sectional area of transmission medium

            dT - delta of temperature gradient (T1 - T2)

            d is distance heat has to travel

Three out of four of these variables are known. We know the thermal conductivity of steel in the head gasket compression-ring. We also know that the thermal conductivity of surrounding aluminum is about 4x faster. We know the delta-T from the heat of combustion and the water-jacket temperature.  We also know how the distance from the tip of U on both the standard and wide firering head gaskets fo the head & cylinders. All the above factors are identical in both cases.

What is up to question is what path does the heat take? I assert that they are both the same. Please refer to this diagram:

http://boards.rennlist.com/upload/Headgasket-HeatFlow.gif

As I stated earlier, the heat does not flow perpendicular to the head gasket through the entire contact surface at the tops and bottoms (blue lines). But rather it starts at the edge of the compression-ring that faces the combustion chamber and flows sideways (yellow lines). Since the amount of heat transferred is inversely proportional to the distance traveled, the outer edges of the compression-ring gets heated up the least. This is also happens to be the only area that is different between the two head gaskets as well, and it receives the least amount of heat.

Since aluminum conducts heat 4x faster than steel, once the heat reaches the aluminum mating surfaces of the head and cylinder-walls, it's wicked away very, very quickly (also do to much larger cross-sectional area of head/cylinders for conduction path). By the time you get even halfway to the outer edges of either head gasket, the compression-ring will be about the same temperature as the head & cylinders.

Conversely the part that is heated up the most, is the point furthest away from the cool head & cylinder surfaces. This is the center of the U-shaped edge of the compression-ring. Then if you analyze the head gaskets that have 'blown', you'll see that the compression-ring is rarely ever disfigured from its perfectly round shape (with or without O-ringing). But rather, its the very inside edge that's completely burned away leaving two flat rings on the top and bottom; which can still conduct heat to the head and cylinder walls PERFECTLY by the way.

I still say that the best head gasket to use would be a copper head gasket with tongue & groove O-ringing. Copper conducts heat 8x times faster than steel and 2x faster than aluminum. So a cooper head gasket would immediately transfer ALL of the heat it faces to the mating aluminum heat/cylinder surfaces. And the solid copper provides a much thicker conduction path of its entire thickness 1.5mm vs. 0.1mm for the thin/hollow steel compression-ring.

However durable it may be, a copper head gasket (or wide fire-ring for that matter) can not fix the actual cause of burnt head gaskets either. Which is an incorrect air-fuel ratio (too lean much worse than too rich). In which case, the weakest link in your engine will just move from the head gasket to the rings or valves (much costlier to repair than head gasket).

And another worthwhile mod to investigate would be a block-brace to close up the open-deck. There must be a reason Porsche connected the cylinders in the later 3.0L blocks (non-turbo at that). Anyone had failure-rates of 3.0L Turbo engines vs. 951 engines?

I also agree with Chris that the mating surfaces have to be ABSOLUTELY clean for the best heat conduction possible.

Subject: RE: Sump gasket positioning, 10/4/02

From: "George Beuselinck" georgeb@944ecology.com 

<< Just finished the rod bearing replacement drill. The dental floss technique works very well for retaining the gasket in position. Neat trick! It seems as if the rear part of the gasket slid into the groove in the block but how can I confirm that? Some judicious "joggling" seemed to nestle it in place but is there any way to verify this? I don't relish the prospect of the "6 qt. seepage test", particularly given the labor involved in gaining access. >>

----------

Try pressurizing the crankcase by using an airgun in the oil dipstick tube. If the crankcase pressurizes, then it is a pretty good indication that the rear pan 

gasket is sealing...

Subject: RE: Rod bearing replacement in car... 11/2/02

From: "George Beuselinck" georgeb@944ecology.com 

On a non turbo, you're looking at 5 hours total to replace the rod bearings with the engine in the car.  You should support the engine from above or below.

For a complete, out-of-the-car rebuild, you're looking at a minimum of 30 hours to do a good job... 5 hours out, 20 to rebuild, and 5 hours in, assuming no issues to resolve.

Subject: RE: Tips for deck prep? 12/23/02

From: " Clifton Hipsher" Porsche944@carolina.rr.com 

Tom M'Guinn tomatlarge@yahoo.com wrote:

<< Any tips for cleaning the deck/cylinder tops as I prepare to install my rebuilt head?  I have been using Scotchbrite, which seems to be working -- slowly. My arm is getting tired.  When is it clean enough? >>

<< Also, how do I get the oil out of the lower stud wells?  I fear the studs will not bottom out if fluid is left behind. I used a long clear tube and such most if it out like a big gulp this morning. :) Blew air in there, but it's still glistening at the bottom.  Long Q-tips? >>

----------

To get the oil out of the stud wells, soak the corner of a shop towel in carb cleaner, poke the corner into the stud well, insert the tip of a flat blade screw driver into the well and twist it into the rag.

As the shop rag winds around the screwdriver it will conform to the stud well. The carb cleaner will thin the oil so the rag can soak it up.  You may need to repeat two or three times per stud.

