Just a few thoughts on the forward migration of forward flexplate clamp assembly applying load on the after end of the thrust bearing via the crankshaft thrust collar.

A lot has been written on the subject including 10% extra torque on the forward flexplate clamp’s allen headed set bolt to prevent its migration, however, test have been reported to have been carried out on the frictional resistance of this extra clamping torque and the force need to overcome the frictional resistance of the clamp was nearly the same axial load applied to overcome the frictional resistance when the clamp was torqued up to the original specification.

Locktite 290 has been applied to the splines with claimed success on stopping this forward migration of the forward flexplate assembly on the drive shaft and others in the racing area have modified the clamp to a collet type arrangement.

I initially released the clamp on my 1990 928 S4 in February 2004 and it moved 3.8mm and the thrust bearing axial clearance was 0.008" or 0.20mm which was well within the tolerance given by Porsche AG of 0.110 to 0.312mm.

About 6 months after I released the clamp bolt and the flexplate sleeve moved approximately 2mm aft towards the transmission and the axial thrust bearing clearance is still 0.20mm measured with a dial indicator.  I renewed the clamp set bolt and re-torqued the set bolt 10% over the specified torque. At this juncture no Locktite 290 had been applied, but I am considering it. ( I did the locktite in 2005 and no further migration).
So why does this migration happen and what causes the forward flexplate clamp assembly to move forward along the drive shaft splines?

I suggest that the clamp does not move forward along the drive shaft splines due to ballooning of the torque converter or the increased length of the torque tube drive shaft as some have suggested, because if the drive shaft was to move forward via either of the two mentioned methods and the forward axial force acting on the forward flexplate assembly was strong enough to overcome the frictional resistance of the clamp then the flexplate assembly would move aft along the drive shaft splines towards the transmission. This does not happen, as all reports indicate that it moves forward toward the engine. 
Let recap, the set up of the engine, torque tube, drive shaft and the associated flexplates fitted to the automatic transmission models (My 1987 to 1995) is basically one bolted up integral unit with the drive shaft connected to the engine flywheel and the torque converter by flexplates.  The aft flexplate clamp should not move as is clamped and locked in position via the allen headed set bolt that is located in a groove through the splines of the drive shaft, so the forward flexplate is the only one that can move, as it is held in position via the clamp through frictional resistance.  
However, it has also been reported that the after clamp set bolt is not a “fitted” bolt in the groove, so there is some room to move axially until the set bolt outside diameter abutts the surface of the groove if there is sufficient axial force to overcome the frictional resistance imparted by the clamp, so both clamp assemblies can move.  It would be interesting to investigate whether the aft flexplate actually migrates in service (depending on the positioning of the aft flexplate in relation to the groove in the drive shaft, and whether it moves forward or aft along the drive shaft splines.  If in fact it does move, its movement would be limited by the clearance of the groove around the set bolt. 
The most plausible explanation, as to the cause of the migration of the forward flexplate clamp assembly is by the torque imparted into the drive shaft whilst the car is under acceleration.

However, any increase or decrease in the axial length of the drive shaft caused by ballooning of the torque converter, growth of the drive shaft or torquing up of the drive shaft during acceleration is contained by the crankshaft thrust bearing and the deep ball bearings just forward of the torque converter and in consequence any movement of the drive shaft should be taken up by the forward and aft flexplates, flexing.  

It has always been reported the forward flexplate clamp migrates forward not aftwards, this therefore eliminates the growth of the drive shaft or the ballooning of the torque converter as the reason for the forward migration.  If the drive shaft did increase in length or the torque converter expanded (ballooning) it would cause the forward flexplate to move aftwards if the axial force applied overcame the frictional resistance imparted by the clamp . 
The forward movement of the forward flexplate assembly has been verified by, measuring the bowing of the flexplate towards the engine via a straight edge, the painting of the flexplate clamp assembly and the spline area of the drive shaft that gives a clear visual area at the rear of the flexplate sleeve where there is band of no paint on the drive shaft splines, and when the clamp bolt is slackened the flexplate splined sleeve moves aft toward the transmission.

From the above I believe that the migration forward is caused by torquing up of the drive shaft via the transmission of power reducing it length. 
Hypothesis of flexplate forward movement.

When a rotational force is applied to a shaft the shaft twists and the angle of twist can he measured and this angle is directional proportional to the quantity of horsepower (torque) applied to the shaft (as a matter of fact this is the method used to determine the horsepower transmitted by the propeller shafts in large marine steam turbine installations in ships).  As the shaft is elastic it will return to its original position and length once the driving force has been removed unless the elastic limit of the material is exceeded by excessive twist.
This angle of twist can he calculated by applying the maximum torque (rotational force), delivered by the engine (in ft lbs on N/m), the length of the drive shaft, its diameter and its modulus of elasticity.  Once the angle of twist is known the shortening of the shaft can be calculated.   

The problem of migration appears to be from MY 1987 with the introduction of the S4 automatic model until the 928 was discontinued in the GTS form in 1995.  From the three dimensional view of the various torque tubes from the 3 speed auto and the introduction of the 4 speed auto transmission in the WSM and PET, I cannot determine whether there has been any major modification to the forward flexplate assembly, so could this phenomenon of migration been caused by the increase in horsepower of the S4 through to the GTS autos or a change in the elasticity or diameter or the drive shaft?
If we accept this forward migration of the forward flexplate assembly is due to the driveshaft shortening then the possible explanation/hypothesis as to why the forward flexplate migrates forward along the drive shaft splines is as follows:
The automatic transmissions fitted to all 928s are fitted with torque converters.  Torque converters allowed for the removal of the clutch on automatic transmission automobiles, which allows for smoother take off, adjustable smoothness of gear changes and also for idling whilst the vehicle is stopped (probably not all the reasons, but sufficient for the argument).

When the throttle is applied, the take up of the driving force is initially by the torque converter due to the increasing of the sheering force of the oil circulating with the vanes of the torque converter and as the rotating speed of the forward rotating element of the torque converter is increased so does the velocity of the circulating oil and in consequence the force to continue sheering the oil increases until the aft rotating driven element speed nearly matches the speed of the forward driving element. realising that there is always a small amount of sheer.  The force to sheer the oil at high rpm is adequately demonstrated when torque converter stall speed test are carried out as the S4 stalls out at around 2,400rpm from memory.
The action from the torque converter on the drive shaft is a gradual twisting up of the drive shaft as it absorbs the horsepower being applied until the reaction of the drive shaft, angle of twist, equals the horsepower applied (Newton’s 2nd Laws of motion (I believe)  “For every action there is and equal and contrary reaction”). The drive shaft angle of twist reaches it equilibrium point when the car reaches it cruise speed on a flat consistent surface road with constant wind resistance etc.  Unfortunately this point of equilibrium is never constant due to road surface conditions, bends in the road, hills, overtaking etc.

If throttle is depressed all the way (pedal to the metal) for fast acceleration from a standing start the torque developed through the gears follows the torque/speed curves and the angle of twist of the shaft follows these curves.  These different loads are applied to the drive shaft as the transmission changes gears and, as there is also a ‘kick down’ switch installed, this causes more cyclic loading during aggressive acceleration.  In addition, depending upon the setting of the pressure modulation valve within the transmission it is capable of varying the mode of change from an almost undetectable change (via slippage) to a harsh “kick in the back” type power change.
The various torque loading on the drive shaft are always more excessive during the ‘change up’ or accelerating mode than the ‘change down’ mode when slowing down mode while the engine is applying a braking force.

During the acceleration cycle assuming the end play clearance of the thrust bearing is   around 0.20mm or 0.008” (as with my car) and assuming the aft flexplate is firmly locked in position by the groove in the drive shaft, then the forward flexpate is flexed in the aft direction during torque up.  In addition there could even be a shock loading imparted momentarily when the thrust bearing collar is bumped into the forward end of the thrust bearing during acceleration.  If the flexplate has a pre load (as initially required by Porsche AG or the flexplate has already started it migration) this shock loading will always be present. 

The shock loading and the torquing up force could be of sufficient magnitude to over come the frictional resistance of the clamped flexplate sleeve journal to the drive shaft and the forward flexplate assembly moves a very small amount, a matter of 10th of a mm or  thousands of an inch during each cycle of the above, that is at every gear change.  
You can imagine the number of torque up cycles that occasions in a daily driver and the distance the forward flexplate sleeve migrates can soon mount up.  Some posts have mentioned that when the flexplate clamp sleeve starts to move wear has started as well, so the frictional resistance will also start to decrease. This migration forward on the drive shaft can ultimately cause excessive load to be applied to the thrust bearing and in some case can result in the thrust bearing failure.  
Please note that the collar type thrust bearing is possibly the least efficient type of thrust bearing and when the pressure gets too great the oil film will break down causing face to face contact, excessive heat generation and subsequent bearing failure especially if the faces are kept in continuous contact with excessive load.  Reciprocating engines are not usually designed to accept continuous crankshaft axial loading.
The manual transmission 928 only have cyclic loads applied during clutch operation, which only load up the thrust bearing for short intervals and once the clutch is unloaded the oil will cool the thrust bearing, whilst maintaining the oil film.

Why do some cars suffer failure and others do not?

Some cars may suffer from a double loading effect especially after a torque tube change.  As previously stated, the aft flexplate assembly is held in position by a clamping set bolt via friction and also by the groove location. If the set bolt, when assembled, was located with its outside diameter abutted to the aft end of the drive shaft groove and the above mentioned migration also occasioned with the aft flexplate, until it takes up the clearance, this could possible give an initial double load on the thrust bearing. 
The cyclic torquing during acceleration gear changes causes the drive shaft to be drawn further out from the flexplate assembly until a resident state is achieved.  This resident state could happen when the flexplate moves forward sufficiently that the flexplate sleeve follows the shortening of the drive shaft aft without any further migration forward.  This could occasion when the aft axial force from the bowed flexplate matches the residual frictional resistance remaining via the clamp. This reciprocating movement should occur mainly during acceleration and would cause a fluctuating load on the thrust bearing and when the car has reached it cruise state it will maintain a continuous load on the aft face of the thrust bearing via the collar on the crankshaft.  
This residual state seems to occur around 4mm load up of the forward flexplate and this load may be sufficient to cause failure of the thrust bearing in some engines over time, as the load could cause the oil film to fail with face to face contact, heat generation and bearing failure.  The failure of the oil film could also be dependent on the type of oil used in the engine and the type of driving, aggressive compared to milder acceleration.
If this hypothesis is indeed correct then the flexplate clamp should be released at least at each service period ( every12 months) and re-clamped to the specified torque plus 10%.  More frequent observation is possible by painting the forward flexplate clamp sleeve and drive shaft and at regular intervals checked for migration by viewing through the hole at the bottom of the bell housing using a small 12 volt globe on the end of a probe (this can be made up very simply). I would suggest that any migration detected should be released immediately.
As a further precaution some owners may wish to apply the Locktite 290 to the clamp sleeve splines and splines of the drive shaft to stop this forward migration.  If this is done and is successful in stopping the migration, then the thrust bearing will only suffer fluctuating loads during acceleration and when there is no migration there will be no residual axial load whilst cruising. This state will actually emulate the manual gear box operation.
Tails 1990 928S4 Auto.

