Replacing Diaphragms  in a Yanmar SD20 Saildrive
There is another thread or two here discussing whether or not these should be replaced, but if you decide to do it, here is how I succeeded with a Tobago 35.  Do note that I had the service manual, parts manual, and assembly manual.  These are just some missing details:

MATERIAL/TOOLS

1. metric socket set

2. metric wrenches

3. rubber hammer

4. small parts container

5. vinegar and a toothbrush

6. lanolin

7. vaseline
8. liquid gasket product that is resistant to fuels and oils (Yanmar has a favourite)
9. 3M 4200 or other favourite caulking

10. Kerosene
11. Debond or similar product that attacks caulking
12. metal scraper

13. 100 grit sandpaper

14. acetone

15. plastic spatulas (ultimately the black West System stir sticks worked best)

16. masking tape or other tape

17. blocking of various sizes from the boat yard cleaned up.  Should bridge any bilge pumps in front of engine

18. 1/2" x 3+' rope

19. table outside of boat

20. blocking of various sizes on the table to support the saidrive safely upside down

21. more blocking to reach the edges of the saildrive under the boat

22. pieces of foam or cushion that can be cut or punched into place

23. clean rags

24. sweat band and drinking water if in the small latitudes

METHOD:

1. Drain the oil out.

2. Remove propeller.

3. Remove lower boot.
4. Clean saildrive as well as practical

5. Wrap saildrive with rags and tape to protect the very important coatings and the propeller shaft

6. Remove the following bolts:  saildrive to plinth or hull, saildrive transmission to engine, bottom bolts of motor mounts.  Leave a couple of bolts holding saildrive to boat until engine can be moved away

7. Place blocking such that engine can scoot forward without falling off plinth or onto other gear inside of engine room area

8. Wiggle engine from side to side in a forward direction until free of saildrive.  A large screwdriver, used gently, may be required to open the gap and separate the two machines at the drive train

9. Set all bolts to soak in vinegar

10. Manhandle saildrive out of area and down to table without damaging coatings or fingers, and set upside down among blocks in a stable fashion.  This lets the last bits of oil to drain to top of assembly.
11. Take time while saildrive is removed to clean area where old boot was, using scraper, kerosene, Debond product, and sandpaper
12. Remove nut from stern motor mount 

MATERIAL/TOOLS

1. metric socket set

2. metric wrenches

3. rubber hammer

4. small parts container

5. vinegar and a toothbrush

6. lanolin

7. vaseline

8. quality grease

9. 3M 4200 or other favourite caulking

10. kerosene

11. metal scraper

12. 100 grit sandpaper

13. acetone

14. plastic spatulas (ultimately the black West System stir sticks worked best)

15. masking tape or other tape

16. blocking of various sizes from the boat yard cleaned up. Should bridge any bilge pumps in front of engine

17. 1/2" x 3+' rope

18. table outside of boat

19. blocking of various sizes on the table to support the saidrive safely upside down

20. more blocking to reach the edges of the saildrive under the boat

21. pieces of foam or cushion that can be cut or punched into place

22. clean rags

23. sweat band and drinking water if in the small latitudes

METHOD:

1. Remove propeller

2. Remove lower boot

3. Clean saildrive as well as practical

4. Wrap saildrive with rags and tape to protect the very important coatings and the propeller shaft

5. Remove water sensor, transmission controls, any and all lines for their safety or to allow motor to move forward.

6. Remove the following bolts: saildrive to plinth or hull, saildrive transmission to engine, bottom bolts of motor mounts. Leave a couple of bolts holding saildrive to boat until engine can be moved away. The rubber hammer is the only persuader you should use, and you should use it with patience

7. Place blocking such that engine can scoot forward without falling off plinth or onto other gear inside of engine room area

8. Wiggle engine from side to side in a forward direction until free of saildrive. A large screwdriver, used gently, may be required to open the gap and separate the two machines at the drive train. I found tying a thick rope to the engine at strong points was the way to do this. Move engine clear enough to decrease damage to saildrive coatings

9. Set all bolts to soak in vinegar

10. Manhandle saildrive out of area and down to table without damaging coatings or fingers, and set on blocking upside down. Note that over time the last of the oil will settle in the upper assembly (now lower)

11. Now is a good time to use Debond product, metal and plastic scrapers and 100 grit sandpaper to clean outer hull for new boot

12. Now is also a good time to clean and inspect internal mount area. Keep dirt out of bolt holes

13. Remove nut from stern motor mount to allow disassembly

14. Clean saildrive and bolts with vinegar, rough plastic brush or whatever to get the most of the material away so it cannot fall into unit once it is disassembled

15. Remove allen bolts holding bottom unit to upper unit and trapping large diaphragm. Place bolts in vinegar to soak

16. Remove strap holding the smaller diaphragm onto unit, and slip diaphragm out of way

17. Remove lower unit, covering the internal area with a clean rag

18. remove flange with large diaphragm and cover the internal of upper unit with clean rag. On a windy day, I found the used straps good for holding these rags in place

19. Use plastic spatulas and West stir sticks to pry large diaphragm out of flange. I used the stir sticks at 45 degrees to very slowly work all the way around before any force could start this rubber moving out of the flange. Take care to protect finish

20. Remove smaller strap and smaller diaphragm.

21. Inspect grooves for smaller diaphragm. If they are damaged, you must take the time to gently clean and sand out these areas, and recoat with zinc chromate and epoxy paint. Sand repair smooth

22. Reinstall new smaller diaphragm with new smaller strap. I found that using vaseline on both sides of diaphragm allowed the strap to move and close easier without bunching up the diaphragm

23. IMPORTANT Place larger new strap in appropriate place in assembly for later reconnection and apply vaseline to larger side of smaller diaphragm.

24. Apply vaseline in groove of flange and press new larger diaphragm in place

25. Clean all the bolts with toothbrush and rags, rinse and dry.

26. To the allen bolts only, apply the liquid gasket

27. Apply vaseline on inside ridges of large diaphragm so it slips easily on lower and upper units

28. Reassemble diaphragm, flange, lower unit in proper orientation, and reinstall bolts. Torque bolts in diagonal fashion, a little at a time, as if doing an engine head. Reinstall nut on motormount and new strap on internal small diaphragm

29. Manhandle the saildrive back onto the boat and into the hole, with the coatings again properly protected.

30. Apply thin coat of lanolin to threads of all remaining bolts

31. Apply thin coat of vaseline on bottom outer ridge of diaphragm. This allows for an easier seal and easier movement of assembly to align bolt holes

32. Install bolts in flange of large diaphragm

33. Clean and renew grease on saidrive drivetrain spindle

34. Reinstall rope to haul engine back into place, get behind unit and start wiggling.

35. Install bolts between engine and transmission

36. Reinstall water sensor after testing, reinstall transmission control, reinstall all groundings and other wires removed for their safety

37. Stretch boot up the outside of the lower unit of saildrive and loosely fit it to hull

38. Build cairn of blocking around saildrive to near hull

39. Acetone both hull and boot

40. Install complete but thin film of 4200 around boot, with no significant excess

41. Press into place

42. Push foam or other compressed material between top of cairn and boot, such that all of boot has uniform pressure against hull until 4200 has cured. Don't laugh: without doing it this way, you will more likely lose it first season.

