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Modification History:

AUV propulsion unit MBARI serial number 003 was installed in the MBARI DMO-1 AUV in January 2003 and operated on a regular basis through September 2003.  Two months of down time during that period leads us to approximate the period as 6 months, during which time the vehicle performed nominal 850 km of survey.  

Notes from the disassembly and inspection of the unit:

1. The propeller shaft seal (Americal Variseal part number H10-HE-R-206-W-Z80)is slowly leaking.  The elevator actuator shaft dynamic end seal (Americal Variseal part number H10-HE-R-208-W-Z80) is slowly leaking.  (Neither of these leaks lead to a noticeable loss of tailcone compensator volume over the course of the propulsion unit’s service interval.)

2. The ball joint rod ends (McMaster Carr part number 59915 K272) on the elevator and rudder actuators are corroded.  The elevator actuator shows more severe corrosion than the rudder actuator.  The rod ends are constructed from 303 stainless steel, and will be replaced with units constructed from 316 stainless if they can be procured.
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3. Fine sand was found in the lower elevator clevis (located under propeller motor housing).  The propulsion unit was removed from the damaged tail fairing after the vehicle had been recovered following its contact with the bottom in September – we suspect that this is the source of the material.

4. The propulsion unit has 5 main oil filled volumes, which although contiguous remain practically separate.  There was a noticeable difference in the color of the oil from some of the volumes.  The photo below shows clean Tellus 22 Plus oil (unlabelled sample).  The beaker labeled “1” contains oil from the compensator and electronics housing.  The beaker labeled “3” contains oil from the propeller motor housing.
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5. The propeller shaft seal was visibly worn. 

6. There was a buildup of fine magnetic particles (described as powder) on the two magnets installed in the gearbox.  There were very few of particles described as “grit size” (< 0.25 mm), and 10-15 shavings about 1 mm long.  Similar particles were found around the motor where the magnets reside. 

7. The large washer-shaped wear plate in the gear box on which the planetary gears ride showed no visible signs of wear.

8. The small washer-shaped wear plates for the individual planetary gears showed considerable wear (more on one than on others) but were not completely shredded as were those in the ALTEX vehicle prototype after 18 months service.

9. The planetary gears remain serviceable; there is a clearly defined wear region where the motor gear engages.
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10.  Linear potentiometers in rudder and elevator actuators show signs of wear at wiper contact point around center range of stroke.  The mylar material is worn away in a narrow groove; it is not immediately apparent how much wear is acceptable.
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Recommended Actions 

At 6 month/1000 km service interval these actions will be taken:

1. Drain and replace oil in propulsion unit oil-filled volumes.

2. Replace propeller shaft seal.

3. Replace elevator and rudder actuator shaft seals.

4. Inspect and clean gearbox magnets.

5. Inspect and clean planetary gears.

6. Replace actuator ball joint rod ends.

7. Replace linear potentiometers in elevator and rudder actuators.

8. Re-zero elevator and rudder linear actuators.

Figure 1:  Corrosion on ball joint rod end of elevator actuator.





Figure 2:  From left, clean oil sample, sample from compensator and electronics housing, sample from motor housing.  The sample from the motor and gearbox was in fact translucent (not apparent from photograph).





Figure 3: Gearbox components:  upper row, planetary gear wear plates; middle row, planetary gears; lower row, large wear plate.  Significant wear apparent on upper left wear plate.





Figure 4:  Linear potentiometer from rudder actuator.  





Wear mark from wiper








