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Unit SN01
Was used for proof testing on 4/30/2015 and failed at 2750PSI after 10 cycles.
It had no bevel on the inner edge and had black paint on the seat.
The broken pieces have been discarded
Unit SN2
The black paint was removed from the seat. This unit was proof tested on 5/8/15 to 20 cycles at 1850PSI, and passed.
It was found that the seat was not flat (there was a 0.001” slope across the seat, so it was sent to the manufacturer and the seat for polished flat and the ID beveled.
The unit was used for the 3rd revision of the dome support design. It was assembled with the titanium support ring was proof tested to 3000 psi (rated for 1500m operation).
It was use for several AUV test dives.
Dimensions:
Outside diameter: 9.8397+-0.0002
Seat is perfectly flat
Outer edge of seat is planar within +-0.0002”

Unit SN3
It was found that the seat was not flat (there was a 0.001” slope across the seat, so it was sent to the manufacturer and the seat for polished flat and the ID beveled.
The unit was used for the 3rd revision of the dome support design. It was assembled with the titanium support ring was proof tested to 3000 psi (rated for 1500m operation).
This unit is currently in storage in the lab.
Dimensions:
Outside diameter: 9.8400+-0.0002
Seat is perfectly flat
Outer edge of seat is planar within +-0.0002”

Unit SN4
This unit was purchased in a second order, after being modified. The seat was polished, the inner edge of the seat was beveled and polished.
This unit was used for proof testing on 2/4/16 and failed at 1577PSI, during the first cycle due to poor design of the seat.
The broken pieces were discarded after inspection.
Unit SN5
This unit was purchased in a second order, after being modified. The seat was polished, the inner edge of the seat was beveled and polished. This unit is currently in storage in the lab.
Dimensions:
Outside diameter: 9.8394+-0.0002
0.0001” slope across the seat.
Outer edge of seat is planar within +-0.0001”

Unit SN6
[bookmark: _GoBack]This unit was purchased in 2017 and is the latest design. It was chemically strengthened. It was bonded to a titanium ring. This dome was pressure tested to 3000PSI and is rated to 1500m operation, without any time restriction. This dome is currently in use on the AUV.
January 2020 update: The dome was scratched when the AUV hit the seafloor. The dome is derated to 1000 m.
Unit SN7
This unit was purchased in 2017 and is the latest design. It was chemically strengthened. It was bonded to a titanium ring. This dome was pressure tested to 3000PSI and is rated to 1500m operation, without any time restriction.
Unit SN8
This unit was purchased in 2017 and is the latest design. It was chemically strengthened. It was bonded to a titanium ring. It has some scratches on the outside caused by a fan that fell on it while it was curing in the oven. This dome was pressure tested to 5000PSI and is rated to 1500m operation, without any time restriction.


Note on depth rating of unit 3
This is an early version design of the dome that was not chemically strengthened. For this dome, there is a limitation on time spent at depth. Calculations performed by Eric Baker (structural engineer) showed that this dome has a probability of failure lower than 0.005 for 100 hours of operation at 2200PSI (1500m seawater depth). Time spent at or near 1500m should be logged and not exceed 100 hours. Details can be found in the following document (summary on pages 25-26):
X:\901209 i2MAP\EngineeringDesignDocs\MechanicalDesign\CameraHousing\
Documentation\Dome_Reliability_Analysis_Eric_Baker_Part2.pdf


Note on depth rating of units 6-8
Measurements made on chemically strengthened samples showed a large increase in strength, compared to untreated glass. As a result, the chemically strengthened domes have much higher reliability.
Eric Baker (structural engineer) ran the calculations for the strengthened glass and showed that the probability of failure for 100 hours of operation at 2200PSI is close to zero. Therefore, there is no time limitation for operation at 2200PSI. According to his analysis, the dome has a very high reliability even at much higher pressure, but other components of the camera housing become the limit.
The results of Eric Baker’s analysis for the chemically strengthened dome at high pressure are on the following document:
X:\901209 i2MAP\EngineeringDesignDocs\MechanicalDesign\CameraHousing\
Documentation\Analysis_of_dome_at_high_pressure.doc
