Composite Pressure Cases Test Series
The current 10 ft. piece of Carbon/Epoxy fiber tube, the same tube material used by BEDS will be cut into the following sections:  
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The plan is to produce closure rings and end caps in 316 S.S. for pressure testing, and in titanium for the long term creep deployments at the Mars site. All six of these cases would be very precisely measured using the shops’ coordinate measuring machine prior to other tests to provide “as manufactured” dimensions. 
One case of each length will be tested to failure in our pressure test facility, to provide a new condition minimum failure value.  Deflection tests and Fatigue tests will be done on the two instrumented cases with ported end caps. Jim S. can add strain gauges to these case interiors to provide strain numbers during pressurization. When plotted, these numbers will provide mode shape and by extrapolation a buckling failure pressure.  These same cases will then be cycled to a value some percentage short of the expected failure pressure (TBD), to determine what the short cycle fatigue life may be.  I expect strain gauge readings to be taken at 10 cycles 50 cycles and 100 cycles.  Expecting and/or needing life time cycle numbers in excess of one hundred is probably over designing.
The remaining two cases would be deployed at the MARS node for a one year soak test.  This should be long enough for the composite material to absorb water if it is going to, as well as deform under the constant pressure.  A measurement test on the CMM after the one year period should show if any permanent deformation has taken place.  These cases can then be pressurized to failure to see what if any reduction in failure pressure has occurred.
COSTS
1) 48 ea. 3/8 Tooling Balls (50)   			$13. total
2) 16ea. 	6mm Strain Gauges (20-pre Wired)	$250. total
3) 1 ea. 	316 S.S End Cap (Blank)		$364. ea.
4) 1ea.	316 S.S End Cap (Ported SAE10)	$364. ea.
5) 8ea.	316 S.S. Case End Rings		$187. ea.
6) 4ea. 	6AL4V Ti End Caps (Blank)		$426. ea.  = $1704. total
7) 4 ea. 	Gr.2 Ti  Case End Rings		$426. ea.  = $1704. total
8) 1 ea. 	Strain Gauge Bridge Electronics	$3000. ea.  
9) Strain Gauge Bridge Electronics 
lease: 3x1 month@ $173/month/module	 $519 total
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1. Assembly of test articles:
a. Machine eight (8) S.S. Case End Rings. ($1,496.) (Shop time 8 days)		                   (1d)
b. Machine two (2) S.S. End Caps. ($728.) (Shop time 4 days)                                                (2d)
c. Cut Amalga Tubing & Glue-up of Rings.  (Tech time 10 days)                                             (1d)
d. Glue-up of strain gauges and tooling balls & Q.C.. ($263.) (Tech time 4 days ?)             (1d)
2. Pressure test four articles:
a. Requires strain gauges bridge electronics. ($3000.)
b. Test 2 strain gauged items, logging strain measurements. (Tech time 5 days)                (1d)
c. Test 2 items to failure. (Tech time 1 day)                                                                                (1d)
d. Fatigue Test 2 strain gauged items; logging strain at 10, 50, 100 cycles.                           (1d) (Tech time 2 days.
3. Assemble long term test articles:
a. Machine four (4) Gr.2 Titanium case end rings. ($1704.)                                                     (1d)
b. Machine four (4) Gr. 5 Titanium end caps. ($1704.)                                                              (1d) 
c. Glue-up of end rings and case assembly (Tech time 4 days).
d. One year at MARS site.
e. CMM dimension measurements two (2) cases. (Shop time (1 day).
f. Pressure test two (2) cases to failure (Tech time 1 day).

Note:	1. At the rate that titanium prices changes the dollar values are real “wags”.
2. My time, in the right margin, is based on Jim S. doing most of the glue-up, half the assembly and virtually all the pressure test.  Where I get to do the exciting data analysis.

