Background:

When my MGF emitted a short squeak from the engine bay under torque, it seemed most likely that the lower frame-to-sump mount might be at fault. It controls how far the engine moves backwards/forwards. In fact the squeak came from a stainless hose clamp just clipping the panel bulge behind the passenger, but only under torque movement and when the clip was warm! With the engine limited to less movement, or a relocated clip, this would not have happened.

As with any engine, some movement in the mountings is a by product of absorbing vibrations from passing into the chassis. The MGF motor is mounted in a sub-frame upon two piles of rubber attached to brackets at either end - gearbox and engine block. All the weight is taken on these two mounts, which are in permanent compression. The engine/gearbox assembly is bottom heavy with most of the weight swinging below the mounts. At the top of the engine, there is a shackle arrangement at the timing chest end containing two rubber bushed connections that provide some control over the engine’s ability to rock front to back and reduce shear forces on the main engine mount. There’s nothing similar at the gearbox end. The lower mount attached to the sump is also a shackle with two rubber bushed connections and this provides the main control over the engine moving back and forth under torque.

Lower mount observations:
During the process of tracing the source of the squeak noise, the rear wheels were put onto ramps and with handbrake firmly on, a helper dabbed the clutch with the engine running and the car in gear. The large sub-frame end of the lower mount shackle was seen to move about a great deal in the back/forwards directions. The smaller sump end of the shackle also moved. I cannot find out how to gauge what is excess movement, but pondered upon the items affected:-
· Air intake pipe (unless K&N or similar fitted)
· Air conditioning flexi pipes (if fitted)

· Clutch flexi pipe

· Coolant Hoses to heater, under floor pipes and header/overflow tank

· CV joints in the drive shafts
· Engine mounts (the main weight bearing pair) 

· Exhaust flexi pipe

· Fuel lines to tank/pump and pipes to charcoal canister
· Gearshift cables 

· Speedo drive cable
· Throttle cable

· Vacuum pipe

· Wiring
All the above accept movement to some extent, but I should think less is better for longevity and perhaps performance (gear change?).
Polyurethane:
Replacement bushes for the lower engine mount/shackle are commercially available as “torque tamers”. They use polyurethane in (I think) a fairly hard shore70 material, as per replacement suspension bushes. Given that the standard mount is very soft, maybe shore 20 or 30, I have decided to experiment with my own polyurethane bushes at a medium soft grade (shore60) and observe the effects, starting with the sub-frame end of the shackle.
Here we have a standard used and tired looking lower engine mount - the subframe shackle.
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The bush inside the rubber carries a bolt through to the subframe. This bush can be moved by hand, using the pass through bolt as a lever. It’s very soft material!
The small end carries a bolt which passes through a bush (also encased in rubber) in a small mount (next picture) attached to the engine’s sump
Note the large cutaway sections in the large rubber bush (picture above). 
They are on two sides and nearly follow through, except for 1mm of rubber remaining in the middle. The design allows a lot of twist movement left-to-right, presumably to accommodate the changing relationship between the subframe and the sump mount during normal running. Effectively it’s a knuckle joint and allows the smaller end to remain in parallel with the sump whilst absorbing the shock in the front/rear direction when the motor is under torque. These cutaways are not present in commercial replacement poly mounts – I worry their use carries a risk of torque forces fracturing the smaller mount, or worse, cracking the sump.
What we seek is less movement in the back/forward direction and continued “knuckle” action whilst providing good isolation from engine vibrations into the subframe. A new mount must be resistant to degradation from oil and movement. Grade shore60 polyurethane material will be harder than the original rubber and it can have slots drilled (or cast in) to regain compliance in the l/r plane. It should absorb vibrations better than harder grades.
Here is the lower mount/shackle at the sump end. Note the small rubber bush. 
(Note this picture is not an MGF mount – it’s from another similar k-series application).
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Polyurethane casting method:

Extract the rubber and the inner bush from the mount with a saw.
I used a blowtorch to burn off the residual – don’t breathe the smoke! [image: image3.jpg]



Once started it burns on its own, so be aware of burning molten rubber drips! 
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Get rid of any residual rubber with a petrol soaked rag and a wire brush. 
Apply a lick of hammerite to the outside of the mount and leave to dry. 

Get a block of wood and drill a 19mm wide hole at 8-9mm depth. Drop in the cleaned bush, lightly greased to stop poly from adhering. Insert a stout screw through the bush, into the wood and pack the gaps between bush and screw to keep the bush exactly vertical and firmly down in the wood. Lightly grease the wood and locate the mount centrally over the bush (it will be 8-9mm proud). 
Lift the mount’s small end and pack with a thin strip of whatever’s handy, so the large face of the mount is exactly flush with the wood. 
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Mix equal amounts of A and B Proflex materials into a small plastic pot gently but thoroughly stir and immediately pour the viscous mix slowly into the mount until the mixture is flush at the top. It starts to set in 5 minutes. Avoid introducing too many air bubbles during mixing and pouring – gently does it.  
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After an hour or two, remove the mount from the wood. Hang to dry in a dry warm place for four days. Maximum strength is achieved in that time.
It is the same process for the smaller mount, except the bush needs a wider hole in the wood.

Comparison and observations.
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Four holes were drilled in the poly, 1 cm deep, to provide “flex” room as per the original.

In hindsight, these are not required, as shore60 grade poly has a fairly flexible property and unlike the original, the mount is free to float across the bush. In both cases the bush is nipped tight to the subframe with the centre bolt at 100nm tight. 

I wonder of the original design is flawed as it is in permanent strain to one side even with the engine at rest, because it cannot float on the bush. The force must be transmitted to the small mount in the sump, with the result that both original mounts have less opportunity to absorb torque shock. I suggest that because they are angled “open” by the side forces the rubbers are already compressed, before torque is applied! Now I understand why the slots/holes exist – they are to allow the large mount to flex and line up parallel with the sump mount. 

With my large mount able to self centre, both mounts are capable of performing their job properly under torque loads. 
There is considerably less judder during slow speed take up when slipping the clutch and less obvious engine lurch on fast gear changes up or down the box. There’s no evidence that a self centering floating mount allows its metal work to foul the subframe and no feeling of engine shifting left to right during fast direction changes. Note that just the large mount has been fitted – the original rubber sump mount has yet to be changed to a poly filled unit.  
Before drawing this experiment to a close, some real world miles need to elapse and further observations made. During that time, if all is well, then the small end rubber mount will be changed with a poly filled replacement – using shore60 grade material.

As a matter of interest, at rest, the large mount centres itself on the bush by 3mm closer to the offside than the nearside of the subframe lugs that secure it.
Jeff Lennon, September 2011

