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Component Testing

1.1. PUP Housing pressure test 

Testing of the pressure housing to verify 4000 meter working depth + S.F. ??

Materials:

Procedure:


1.2. ROV Housing pressure test

Testing of the pressure housing to verify 4000 meter working depth + S.F. ??

Materials:


Procedure:


1.3. Camera pressure test

Testing of the camera to verify 4000 meter working depth + S.F. ??

Materials:


Procedure:


1.4. Rod structure deflection test

Testing of the actuation rods for payload to verify deflection over the range of motion 0 cm to 15 cm plus the stand off distance when fully retracted. 

Materials:


Procedure:


2. Sub-System Testing

All sub-systems must be subject to functional and spec verification testing.  Spec verification testing must be performed in air and water, and over the required temperature range (0-50 degrees C).

2.1. Actuation

Actuation testing includes testing and verifying specs for the following functions:

(1) Full extension – 15 cm out  + 1 cm / - 0 cm

(2) Full retraction – 15 cm back + 1 cm / - 0 cm

(3) Homing – Zero position repeatability 0.1 mm 

(4) Velocity control –15 cm / minute (slow speed) to full speed 

(5) Power draw - ?? 

(6) Position feedback 

(a) Resolution  - 0.1 mm or better

(b) Repeatability - ??  (0.5 mm??) 

(c) Accuracy  - 1 mm or better

2.1.1. Z – Axis Actuation 

2.1.2. R – Axis Actuation

2.1.3. Theta-Axis Actuation

2.1.4. Pan & Tilt Actuation

2.2. Power System

Power system testing includes testing the following parameters:

(1) Input voltage verification – 240 VDC and 110 VAC

(2) Efficiency - ?? 

(3) Output power 

(a) Ripple voltage – noise 

(b) Fusing / Protection 

(c) Verify load handling – 2 kW load 

2.3. Communications system

Communications system testing includes testing the following parameters:

(1) 10 Base T verification 

(2) Bit Errors - ?? 

(3) Data Collection - ?? 

2.4. Stability -- Tilt Sensor

(1) Output format

(2) Range

(3) Resolution

(4) Repeatability

(5) Accuracy

2.5. Visualization system

2.5.1. Camera

(1) Focus

(2) Iris

(3) Color adjust 

(4) Resolution

2.5.2. Lighting

(1) Power control – On/Off

(2) Power draw

2.5.3. Crossing Lasers

(1) Power control – On/Off

(2) Power draw

3. Integrated System

3.1. Physical Parameters

3.1.1. Weight in air – max 100 kg 

3.1.2. Weight in sea water - ?? 

3.1.3. Overall dimensions in stored position – 122 cm X 61 cm X 61 cm 

3.1.4. Overall dimensions in fully deployed condition at maximum extent

3.2. Actuation

Actuation testing includes testing and verifying specs for the following functions:

(1) Full extension – 15 cm out  + 1 cm / - 0 cm

(2) Full retraction – 15 cm back + 1 cm / - 0 cm

(3) Homing – Zero position repeatability 0.1 mm 

(4) Velocity control –15 cm / minute (slow speed) to full speed 

(5) Power draw - ?? 

(6) Position feedback 

(a) Resolution  - 0.1 mm or better

(b) Repeatability - ??  (0.5 mm??) 

(c) Accuracy  - 1 mm or better

3.2.1. Z – Axis Actuation

3.2.2. R – Axis Actuation

3.2.3. Theta-Axis Actuation

3.2.4. Z & R Combined Motion (2 DOF)

3.2.5. Z/R/Theta Combined Motion (3 DOF)

3.2.6. Pan & Tilt Motion

3.2.7. Z/R/Theta/Pan & Tilt Motion (5 DOF)

3.3. Power System

3.3.1. Power Input Voltages 

(1) Input voltage verification – 240 VDC and 110 VAC

(2) Efficiency - ?? 

(3) Output power 

(a) Ripple voltage – noise 

(b) Fusing / Protection 

(c) Verify load handling – 2 kW load 

3.4. Communications System

3.4.1. Communications system  (over temp range 0 to 50 C)

(1) 10 Base T verification 

(2) Bit Errors - ?? 

(3) Data Collection - ?? 

3.5. Stability

3.5.1. Tilt Sensor

(1) Output format

(2) Range

(3) Resolution

(4) Repeatability

(5) Accuracy

3.5.2. Stability – 30 degree slope

(1) Sand surface (current - 0 to .5 knots)

(2) Mud surface (current - 0 to .5 knots)

(3) Rock surface (current - 0 to .5 knots)

3.6. Visualization System

3.6.1. Camera

(1) Focus

(2) Iris

(3) Color adjust 

(4) Resolution

3.6.2. Lighting

(1) Power control – On/Off

(2) Power draw

3.6.3. Crossing Lasers

(1) Power control – On/Off

(2) Power draw

3.7. Full up test of system for operation

3.8. Science Data Acquisition

This section describes tests to be done with the LRS and PUP integrated.  These tests will verify the ability to obtain quality Raman spectra with the LRS from a variety of targets which require precision positioning.  All of the tests described below should be performed in both air and water, and should be performed for each of the configurations/orientations described here:

1) Stand-off optic behind dome window in horizontal orientation

2) Stand-off optic behind dome window in vertical (downward-looking) orientation

3) Immersion optic in horizontal orientation

4) Immersion optic in vertical (downward-looking) orientation

3.8.1. Materials needed

A variety of Raman samples are needed – some opaque, some transparent, some thin, some thick.  Only solid samples will be used as they tend to be the most difficult to obtain spectra from, and they are the easiest to use in both air and water.  These samples are:

1) MBARI cube

2) Silicon wafer

3) 2.0 x 2.0 x 0.5 mm diamond plate

4) Thin sheet of Polystyrene (possibly flattened to 0.1 mm thickness)

5) Apophyllite

6) Marble

7) Basalt

Equipment will be needed to hold the sample in the proper position/orientation.  The items in our Newport Opto-Mechanical Components Kit should suit this purpose.  Other items could be manufactured quickly in the model shop.  

Material will be needed to mask some of the samples.  This can be done with standard electrical tape or something similar

3.8.2. Testing procedures

1) Testing gross positioning capabilities

Definition:  This will test the ability to collect a spectrum from a target at different locations within the 15 x 15 x 15 cm working envelope.

Target:  MBARI cube

Set up:  Position the target at the or more locations within the working envelope of the LRS/PUP

Procedure:  Starting from the “home” position, move the probe head to the target and determine a position for collection of an optimum signal.  The LRS should be in focus mode during positioning.  A spectrum should be collected after the optimum position is determined.  

Recorded Information:  Movement steps (i.e., x-axis 3 cm, z-axis 2 cm, z-axis 0.5 cm, x-axis 1 cm), Optimum position location, Total time for the procedure to be completed, File name of obtained spectrum.

2) Testing the ability to obtain spectra from an opaque surface

Definition:  This will test the ability to position the focus point of the LRS to within 0.2-0.5 mm of an opaque surface.

Target:  Silicon wafer

Set up:  Position the target at some point within the working envelope of the LRS/PUP, and oriented perpendicular to the laser beam (e.g., position the silicon wafer horizontally for the probe head in the vertical position).

Procedure:  Starting from the “home” position, move the probe head to the target and determine a position for collection of an optimum signal.  The LRS should be in focus mode during positioning.  A spectrum should be collected after the optimum position is determined.  

Recorded Information:  Movement steps (i.e., x-axis 3 cm, z-axis 2 cm, z-axis 0.5 cm, x-axis 1 cm), Optimum position location, Total time for the procedure to be completed, File name of obtained spectrum.

3) Testing the ability to profile an object

Definition:  This will test the ability to collect a spectrum from a number of points along or across a target.

Target:  Diamond plate, thin polystyrene sheet

Set up:  Position the target near the center of the working envelope of the LRS/PUP, and oriented perpendicular to the laser beam (e.g., position the diamond plate horizontally for the probe head in the vertical position).

Procedure:  Starting from the “home” position, move the probe head to the target.  Collect a spectrum at discreet points while profiling the target.  For the diamond plate, the profile should run across the diamond (as shown) with spectra obtained every 0.5 mm.

For the thin polystyrene sheet, the profile should run through the sheet (as shown) with spectra obtained every 0.1 mm.

Recorded Information:  Increments of movement, Total time for the procedure to be completed, File names of obtained spectra.

4) Testing the ability to return to a spot within 1 mm

Definition:  This will test the positional repeatability of the PUP.

Target:  Silicon wafer masked to expose a 1 x 1 mm area

Set up:  Position the target near one corner of the working envelope of the LRS/PUP

Procedure:  Starting from the “home” position, move the probe head to the center of the target and determine a position for collection of an optimum signal.  The LRS should be in focus mode during positioning.  A spectrum should be collected after the optimum position is determined.  Each axis should then be moved half of its total range of motion.  Return to the original postion, note the location of the beam on the target, and obtain a spectra.  Once again move the probe head away by moving each axis one third of its range two times (i.e. x-axis 5 cm, z-axis 5 cm, x-axis 5 cm, z-axis 5 cm).  Return to the original postion, note the location of the beam on the target, and obtain a spectra.

Recorded Information:  Movement steps, Optimum position location, Return locations, Total time for each repeatability test, File names of obtained spectra.

5) Testing the ability to obtain spectra from natural samples

Definition:  This will test the ability to collect a spectrum from a natural target at different locations within the 15 x 15 x 15 cm working envelope.

Target:  Apophyllite, Marble, Basalt

Set up:  Position the target at the or more locations within the working envelope of the LRS/PUP

Procedure:  Starting from the “home” position, move the probe head to the target and determine a position for collection of an optimum signal.  The LRS should be in focus mode during positioning.  A spectrum should be collected after the optimum position is determined.  

Recorded Information:  Movement steps (i.e., x-axis 3 cm, z-axis 2 cm, z-axis 0.5 cm, x-axis 1 cm), Optimum position location, Total time for the procedure to be completed, File name of obtained spectrum.
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