Gearbox Removal and clutch change guide
For A Getrag F23 gearbox on a Z20LET engine in a VX220 Turbo.
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Summary

At an outside guess, if this is your first time, then the whole job will take you in the region of around 12 hours (though the next time will probably only take you 8 once you are familiar with it!). The job is not really technical in any way, but it is time consuming simply because there are a lot of things to take off and then put back on.
If you get stuck or don’t understand something feel free to ring me (number above).
Parts List

There are several clutch components you can use. I only know the specs on some of them, but this is what I know. If you know some additional info, then please contact me and I will add the extra info in here. Thanks.

	Manuf-acturer
	Part No
	Description
	Comments

	Helix
	76-4993
	4 paddle metallic clutch plate
	More snatchy than the 6 paddle, wears out faster, but can take more torque.

	Helix
	77-4993
	6 paddle metallic clutch plate
	More ‘OEM’ feel, takes slightly less torque than the 4 plate item.

	Helix
	60-4996
	Clutch cover, rated to 325 ft/lb. In practice can cope with 345 ft/lb
	

	Helix
	41-3685
	FTE Release bearing.
	

	Sachs
	?
	Sach clutch cover from Klassen Motors, sent off to be hardened. +20% stronger.
	Estimated to cope with 410 ft/lb.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Tool List

· A minimum of 2 jacks.

· An engine crane or 3rd jack is very useful but not vital.
· 2 axle stands.
· Socket set (a flank set is useful for stuck bolts/nuts) with 19mm, 17mm, 15mm, 13mm, 10mm.

· Spanners, same as above, but also an 9mm for the clutch bleed nipple and 11mm to release the clutch fluid hard pipe.

· A big screwdriver or small crowbar to lever out the drive shafts.

· A pressure bleed kit is useful (eBay jobby for £20 is fine).
· ½ Litre of hydraulic brake fluid (suggest Dot 5.1).

Procedure

1. Take both rear floor-pans off.

2. Crack open/loosen off all the bolts on the rear 2 wheels.
3. Put some bricks or some-such in front and behind the front wheels to stop the car moving anywhere. Remember your car won’t have an operational handbrake and there will be a lot of weight shifting around and you DON’T want your car accidentally rolling fwd/back.
4. Jack the car up and put axel stands under the end stubs of the rear main frame of the car. The axel stands need to be quite high to allow you enough clearance to drag the gearbox out from under the rear bumper/clam later on. If you find your car is floating (ie the front is coming up), then rest one of the wheels gently on the front end.
5. Make sure you handbrake is off. Loosen off the handbrake tensioners nuts (welded to the sub-frame) to release the tension on the handbrake cable. Then detach the small triangular central handbrake cable bracket where it unions the 2 cables. This is done by simply pulling the split pin out.
6. Take all 10 wheel bolts out and remove the 2 rear wheels. You can place them under the sills as a backup in case of jack/axel stand failure.
7. Remove each rear coil-over from both the rear wishbones. These have a 15mm and 17mm nut on the top and bottom. If you have Nitrons, be careful not to lose the small rubber washers that stop grime getting into the bushed spacer. Also, if your car has had a corner weighted geo, make sure you label which one is left and right so you don’t get them mixed up.
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8. Remove the 8mm nut that fixes the rubber brake pipe to the trailing lower wishbone arm, thus allowing the brake pipe to move more freely and stops them over stretching later on when you lift the wishbone beyond its normal range of motion. Repeat on the other side of the car.
9. Disconnect the downpipe from the exhaust pipe. You can lower the exhaust pipe down onto the floor if your clam has enough clearance around the tail pipes. Alternatively, you can take the entire exhaust off to allow easier access under the car.

Option #1: At this point you have the option of taking the rear clam off to make access a lot easier/pleasant and the job less hassle. On my car I can do this in just 1 hour and it was worthwhile, if you are not familiar with doing this or know it will take you more than 1.5 hours then don’t bother.

Option #2: Another thing you can do at this point is rub down your wishbones, treat them with rust inhibitor and paint them with something tough. If yours look anything like mine did then this is a good idea and will prolong their life considerably. It doesn’t need to be a big or well done job to be effective and will add an extra hour or 2 to the job.
10. Drain and remove the coolant tank (don’t forget to detach the water level plug connector on the bottom of the bottle before you pull the tank out of the engine bay).
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11. Carefully loosen the captured nut on the end of the clutch hydraulic pipe that unions with the aluminium bleed turret on the top of the gearbox. Loosen the bracket that secures this hydraulic pipe lower down to the gearbox side/bottom. Then move this hydraulic pipe carefully aside (towards the bulkhead). Expect a cupful of clutch fluid to seep out (avoid contact with skin), which you can reduce with a suitable makeshift plastic bag.
[image: image3.jpg]



12. If you have an after-market/homemade gearbox breather/vent system on your gearbox, detach this.

13. Drain the gearbox oil, the drain plug requires an Allen key and is low down on the box facing the inside edge of the passenger side rear wheel. Approx 1.5 Litres of gearbox oil will drain out. I would recommend throwing this away if the oil has not been changed in the last 3 years or if you regularly track/race the car.
14. Detach the reversing light gearbox electrical connector plug, this is hard to see but is near the inside edge of the passenger side rear wheel.
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15. Prise the 2 gear selector cables off the gearbox control turret, using a thick screwdriver. Then remove each of the 2 spring clips that secure each of the cables to a bracket on the gearbox. This will allow you to freely move the cables out of the way now.
16. Take out the bottom 2 bolts that hold each lower wishbone arms in position (you can leave the upper wishbones connected). Note that the bulkhead side bolt should have a rectangular soft metal security tab – don’t lose it. Do this on both sides of the car. You will need to rest/prop each disk/bearing on a stand of some sort as it is bad to let them droop under their own weight and crush the CV boots + drive shaft.

Option: At this point you can also remove the entire nearside wishbone assembly (ie the top part too). This will have a greater chance of affecting your geometry though. If you do this, it you can leave the callipers and cable tie them up to prevent strain. This will enable you to extract the gearbox from the side of the car (via the wheel arch), useful if you don’t have enough height at the back of the car. Also this gives more room for manoeuvre when putting the box back in.
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17. Get a suitable longish piece of wood + hammer or screwdriver to tap/prise the green coloured driveshaft end out from the gearbox. This will take some force initially to ‘crack’ open by approx 1 or 2 cms, as the ends of the drive shafts have a securing ring that is seated in a bevelled recess in the differential. Do this for both drive shafts.

18. Get a helper to vigorously lift an entire wheel assembly upwards to its maximum height. This will tend to pull the driveshaft out of the gearbox a bit, but you will have to help with your hammer and/or screwdriver to tug the driveshaft out of the gearbox differential. When finally pulling the end of the drive shaft out, be careful not to damage the delicate gearbox seal. Repeat for the other drive shaft.
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19. Now crack open/loosen off all the numerous bolts that mate the gearbox with the block. Several of these are bastards to get to and you will need to loosen off and move various pipes and parts of the loom aside to achieve this. Also loosen off the passenger side gearbox mount (3 bolts) and also both lower engine mounts.

20. Detach the rubber boost pipe from the bottom of the turbo and pull it aside. I am not sure this is vital for an OEM setup as my car has a different turbo + location, but it’s worth checking to ensure this rubber pipe won’t get crushed on the wishbone mount when the engine is lowered to 1 side.

21. Now support the engine & gearbox weight, either with multiple jacks and/or a crane. I can’t describe this exactly as I don’t know what equipment you have. In my case, I used the crane to take the bulk of the engine weight from overhead, 1 jack under the oil sump and 1 jack under the gearbox. Remember that hydraulic jacks can leak (and hence drop their load) and make sure everything is safe and backed up, you don’t want your expensive gearbox or engine hitting the floor (or you) unexpectedly!
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22. Take out all the bolts that you previously loosened in step 16. They are of various lengths with various head sizes, so take care to label them for correct re-insertion later on.
23. Use a screw driver to prise the gearbox away from the block by approx 1 cm to 2 cms, this will leave the gearbox spline still semi inside the engine to keep the 2 items roughly together. Note that there are 2 locating lugs on the top of the gearbox which must clear the edge of the engine block (these are useful later on when you put the box back on).
24. Now lower all your jacks + crane down slowly in stages so that the gearbox and engine droop down by approx 5 to 10 degrees to the passenger side. At this point the only thing holding your 250 Kg engine in position is 1 side engine mount and whatever jack arrangement you have under it, so take it steady. Make sure no miscellaneous wires/cables/pipes get trapped or stretched while you do this.
25. You should now be able to pull the rest of the gearbox spline out from the engine. The gearbox will now be totally free and can be jacked down to floor height. Be careful not to snag it on any pipes, cables or chassis (which it misses by just a Cm or so).
26. Once on the floor, you can drag the gearbox out. Go and get a cup of well earned tea !!
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Removing & Fitting the clutch assembly.
Steps:
1. Undo the 6 bolts that secure the clutch cover to the assembly. Take the cover off an inspect it. If you do not intend to replace this part, at least inspect it for wear (pitting, scoreing and blueing). If it looks badly worn, replace it.

2. Pull off the clutch plate itself. Inspect the friction material on both sides. Anything more than about 2mm of material is ok. However, you are likely to want to replace/upgrade this part anyway.

3. Inspect the flywheel. Like the clutch cover this should not show signs of bad pitting, scoreing or blueing. Replace if necessary. They are quite cheap (approx £200) and a lightweight one will help your engine spin up quicker. TTV do a 5.6 Kg one that helped my engine rev up a bit faster. Do not re-use your fly bolts, replace them with ARP ones as they are a ‘one use’ only item. Use thread lock on them too.
4. Make sure you install a new slave cylinder. Re-using your old one will likely case it to leak and you will kick yourself for a false-economy (I know I did). This is simply done by undoing the captured nut on the end of the slave cylinder hydraulic pipe that mates with the slave cylinder. Then undo the 3 star bolts that fix the cylinder to the gearbox. When replacing the bolts use some locking fluid as they are subject to strong vibration and must not come lose.
5. Now place the new clutch plate directly in the centre of the assembly. Hold it in position with your fingers whilst clamping the clutch cover over it and tightening the 6 bolts that hold it in position. Once clamped, double check it is centred accurately or your gearbox spline wont line up on it.
Gearbox Re-installation

Reinstalling the gearbox is just a case of reversing the above process, with the following extra steps:

1. Lining the splines of the gearbox with the engine can be tricky and time consuming. Be prepared to be patient, having a helping pair of hands may speed this up. If you are having problems, try rotating the splines a few degrees with a long screw driver and try ‘udgeing’ the gearbox about.
2. Be wary of over-tightening the bolts that screw into the delicate aluminium gearbox housing. There are so many of them, you don’t need to over-tighten them. I reckon 30 ft/lb of torque is fine.
3. Refill the gearbox with gearbox oil (the filler is the allen key headed bolt on the top of the gearbox). Treat it to some new SAE xxx/yyy. Note that some F23 gearboxes require a bit more than the 1.5 Litres of oil, use the oil level drain plug (faces the rear engine mount) to get it right.
4. Bleed the clutch, you will need approx ¼ to ½ Litre of brake fluid. I’d recommend using Dot 5.1 if you drive your car like me, as it boils at a considerably higher temperature. I find that the VX220 doesn’t bleed very well when just using the pedal and gravity. This is probably because the hydraulic fluid filler reservoir is located so low on the car and because the take off pipe from the reservoir is quite high, so you need to keep it well topped up. I bought a pressure bleeder kit (utilises a spare wheel air pressure) and this works really well. I’d recommend you buy/use one for £20 off eBay.
NB: The aluminium bleed turret should be handled delicately. It is of poor design and has to seal with a small rubber grommet that fits on the top of the hydraulic pipe that leads down to the slave cylinder. If the bleed turret is disturbed or twisted this grommet can diss-align or detach off the pipe end and cause a leak which can drain downwards into the gearbox and thence out of the bottom of the gearbox. This can look like your slave cylinder is leaking when in fact it is not. If this problem occurs, simply extract the split pin that retains the bleed turret and re-seat the rubber grommet. Then replace the bleed turret and make sure it sits in a ‘natural’ position without leverage from the hydraulic pipes.
5. Test your reversing light is working. Test any other electricals that you may have disturbed.

6. Double check everything before you drive off, take it easy on the first few miles and progressively push the engine + gearbox in case of problems. Let the engine/box settle into its new position by driving slowly over some bumps or sleeping policemen. After a short while, peer under the gearbox and be sure it’s not dripping hydraulic fluid out of the bottom. If it is then either your slave cylinder is leaking or the delicate rubber grommet in your aluminium bleed turret is miss-aligned.
