Acceleration measurements on the benthic rover.

By Francois Cazenave. July 19 2006.

Two accelerometers were placed on the benthic rover, in order to better understand how the Rover behaves when it is deployed and to measure the impacts it may be exposed to especially when it lands on the seafloor. Measurements were made when the Rover was deployed on Smooth Ridge for testing on 07-11-06 and 07-18-06.
In this report I first describe the accelerometers. I then describe the measurements for each step of the mission: deployment, descent to the bottom, landing on the seafloor, movements on the seafloor, ascent to the surface and recovery.

Description of the accelerometers:

The accelerometers used for these measurements were designed by Andy Hamilton. Each unit is enclosed in a 4x3.5 inch cylindrical titanium housing and weights about 4lbs. The sampling frequency was set to the maximum: 62Hz.
The accelerometers were set to run 600s cycles. During 520s, the accelerometer takes measurements and during the remaining 80s, it writes the data on a flash drive. For the first deployment (07-11-06), the accelerometers were not offset, consequently, no measurements were made for about 10% of the time. For the second deployment, the accelerometers were offset by 300s, so measurements were made constantly.

Both accelerometers were placed on the back cylinders on the rear end of the Rover. Accelerometer 1 was placed on the starboard side and Accelerometer 2 on port side. Axis directions were:
Axis 1: Startboard

Axis 2: UP

Axis 3: Forward.

For the second mission, accelerations measured while the Rover was sitting level in the high bay enabled the estimate an error margin of about 5%.
Deployments:
Cruise 1: acceleration did not go over 0.75 G. No significant impact recorded.

Cruise 2:  Moderate impact was recorded (approximately 0.75G on each axis for unit2 and -2G for axis 3 on unit 2).
Descent:

Cruise 1:  Rover started sinking around 12:49PDT (exact time was not recorded) and landed on the seafloor at 13:12:34PDT. Descent lasted approximately 23min30s.
Cruise 2: Rover started sinking at 09:40:16PDT and landed on the seafloor at 10:03:52PDT. Descent lasted 23min16s.

Behavior during descent: 

Comparisons of calibration measurements (sitting level on the ground) with measurements during the descent show that on average, as it descends, the rover is pitched backwards approximately 5 degrees and rolled portwards approximately 6 degrees.

The rover has a pitch of about 3 degrees and a roll of about 1.5 degrees about the means.
Roll and pitch are not periodic and vary significantly in intensity. Mean period for roll and pitch is about 35s

Similar behavior was observed during both cruises.

Landing on the seafloor:

Cruise 1: Acceleration on vertical axis (axis 2) was 1.46G for unit 1 and 1.39G for unit 2.

Cruise 2: Landing occurred during downtime of unit 1. Acceleration on axis 2 reached 1.32G for unit 2.

One must remember that axis 2 is already subject to 1G from gravity so the shock from the landing added only about 0.4G.

 Movements on the Seafloor:
Accelerations remained low at the seafloor expect for a few spikes of about 0.3G during rover operation.
Ascent to the surface:

Cruise 1: Rover started ascending at 15:07:40PDT and surfaced around 15:39PDT (exact time of surfacing was not recorded). Ascent lasted about 31min40s.
Cruise2: Rover started ascending at 11:47:34PDT and surfaced at 12:19:40PDT

Ascent lasted 32min06s

Behavior during ascent: 

On average, the rover was pitched forward about 5 degrees and rolled port wards about 10 degrees. 
Pitch and roll about the average were less pronounced than on the descent.

Recovery:

Cruise 1: Rover hit the Point Lobos several time because of rough sea. Accelerations exceeding -3G were recorded on axis 3 of unit 1. On axis 1, acceleration reached -1.2G
Cruise 2: Acceleration reached 1.85 on axis 3 of accelerometer 2.
