Design notes for I2map camera housing
Monday, October 27, 2014
Housing tube design:
The housing tube can be made from 8” OD, 7”ID extruded 6061 aluminum tubing. The end cap can be made from 1.25” aluminum plate.
Tolerances on OD and ID of extruded tube are +- 0.045 inch.
Suggested dimensions: 7.875” OD, 7.250” ID, 32” length (including end cap).
A model of these dimensions, with 1.25” thick end caps was drawn and analyzed in solidworks simulation.
Main results of FEA:
At 2200 PSI pressure,
- the housing decreases in length by approximately 0.037” (including endcap deformation) . The housing tube itself shrinks 0.018”.
- the stress in the housing tube  is approximately 25000PSI (yield is 40000PSI, so the coefficient of safety is 1.6).
- the diameter of the housing, near the center, decreases 0.017”.


Titanium housing:
Deformation of camera housing tube at 2200 PSI:
· ID decreases by 0.008” in center
· Length decreases by 0.005”
Deformation of camera housing rear end cap at 2200 PSI:
· End cap deformation in the center: 0.012”
Deformation of housing tube due to temperature change (from 20oC to 4oC): 0.003”
Elongation of aluminum and chassis and camera due to temperature (from 20oC to 35oC): 0.007
Total displacement camera lens = 0.005” + 0.012”/3 + 0.003 + 0.007 = 0.020” 
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Buoyancy calculations for camera housing:
Displacement: 1724ci
Weight in air = 100 lb.
Weight in water = 100- 63 = 36.2lb
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