Report on the testing of the proposed ATLAS Inner Detector barrel thermal enclosure bulkhead services, grommets and proposed sealant.

Author(s)
B. E. Anderson, D. J. Attree, T. J. Fraser.

Document number
ATLAS SCT UCL  grom001

Document status
For discussion

Issue date
23.04.2001
Issue number
6




Revision dates
Revision number

22.05.2001
1.1

28.02.2002
1.2

03.06.2003
1.3

17.06.2003
1.4

11.09.2003
1.5




Related documents.

ATLAS SCT UCL  grom002

Report on the testing of the proposed ATLAS Inner Detector barrel optical fibre splice cover tubes.

ATLAS SCT UCL  grom003

Report on the testing of the adhesion of aluminium foil to the ATLAS SCT barrel thermal enclosure Kapton-aluminium heating film and a peel strength test of a pressure-sensitive tape.

ATLAS SCT UCL  grom004

Report on the determination of the density and viscosity of Techsil 6166 + 50% talc, and calculations and tests on application methods.

Contents.
Apologies are given for the somewhat inchoate listing below, but the test programme grew organically as new requirements became obvious and various tests failed to meet specification.
1. Scope of document.

2. Purpose of tests.

3. Leak testing of silicone rubber grommets for the low mass power tapes.

3.1 Apparatus and assembly techniques for leak testing.

3.2 The leak test results.

3.3 Radiation testing the plate.

4. Testing the extension under load of the power tape grommet flange and an EPDM sample

4.1 Test apparatus. 

4.2 Elasticity test results.

5. Inducing failure in the power tape sealing mechanism.

5.1 Flexing the power tapes within the seal.

5.2 Testing the seal under axial load.

5.3 Bond strength of Techsil 6166 + 50% talc with silicone rubber and Kapton adherends.

5.4 Bond strength of Techsil 6166 + 50% talc with EPDM and Kapton adherends.

5.5 Modulus of elasticity (Young’s modulus) and tensile strength of Techsil 6166 + 50% talc.

6. Tests on the furcation tubing.

7. Adhesion tests on polyetheretherketone (PEEK)

7.1 PEEK: Techsil 6166 50% talc loaded:Kapton low mass power tape

7.2 PEEK: Techsil 6166 50% talc loaded: F00fR900R3L furcation tubing.

7.3 PEEK: Techsil 6166 50% talc loaded: Optical fibre ribbon S-12T-50/60/125-R.

8. Load tests on Stycast 2741.

9. Adhesion tests on Stycast 2741.

10. Testing the efficacy of Techsil mastic as sealant for the aluminium alloy mating surfaces of the bulkhead.

11. Leak testing a PEEK grommet containing 6 Kapton-aluminium power tapes and Techsil 6166 + 50 per cent talc.

11.1 Test results.

12. Adhesion test of DCS wires to PEEK using Techsil 6166 + 50% talc.

13. Leak testing a PEEK grommet containing 72 F00fR900R3L furcation tubes and Techsil 6166 + 50 per cent talc.

14. Thermal tests on Techsil 6166 + 50% talc.

13.1 Coefficient of thermal expansion.

13.2 Change in elasticity with temperature.
15. Retesting irradiated components and materials.


15.1 Stycast 2714/catalyst 15.



15.1.1 Hardness tests.



15.1.2 Modulus of elasticity.


15.2 Furcation tubing.


15.3 EPDM.

1. Scope of document.
This document describes 

· the leak tests conducted on the various grommets and grommet materials that allow the services to pass through the ATLAS thermal enclosure envelope,

· tests to determine the extension under load and the adhesive bond strength of the various components and materials,

· tests of the strength and elasticity of the proposed sealant.

2. Purpose of tests.
To determine the leak rate of the various proposed methods of leak sealing the grommet and services, to test the elasticity of the proposed materials and to test the elasticity, bond strength and tensile strength of the proposed sealant.

3. Leak testing of silicone rubber grommets for the low mass power tapes.

3.1 Apparatus and assembly techniques for leak testing.

The grommets are based on RAL drawing number A2-TB-0049-155-00-A  (Feedthough sleeve [SCT] [Inner detector services]) but were fabricated (rather than moulded) from silicone rubber sheet. Four of the grommets were each mounted with a group of six power tape segments and sealed with a mixture of Techsil 6166 RTV silicone rubber and BDH fine talc (magnesium silicate hydroxide: Mg3Si4O10(OH2)) in the ratio 10:5. A schematic of the assembly is given in Figure 1.
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Figure 1. Power tapes and grommet shown mounted through alloy plate with RTV sealant.

The power tapes were cleaned with ethanol and then glued together in groups of six by spreading a small amount of RTV sealant on the tape surfaces and then stacking and loading with a 1kg weight and leaving the RTV sealant to cure for 16 hours. Care was taken to ensure that the tapes were aligned accurately within their respective groups. The slotted test plate and grommets were cleaned with ethanol and the groups of tapes passed through the grommets. A bead of RTV sealant was run around each slot in the test plate and the grommet-power tape assemblies fitted to the slots. RTV sealant was then added as shown in Figure 1, ensuring that all potential gaps were filled or covered with RTV sealant. The RTV sealant was applied using thin wooden spatulas cut from cotton bud sticks. This assembly was then allowed to cure for 16 hours
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Figure 2. The test apparatus for leak-testing the grommet-power tape assemblies.

Before the test plate with the power tapes was tested, the box was qualified using an unslotted plate with the same external dimensions as the test plate. This test methodology is essentially the same as that described in versions 1.0 and 1.1 of this document, using the apparatus shown in figure 2. However, the following changes were made to the procedure:

· the amount of talc was reduced from 10 parts Techsil : 8 parts talc to 10 parts Techsil : 5 parts talc (described below as Techsil + 50% talc) in order to improve the applicability and wetting while maintaining a sufficient viscosity to avoid excessive slumping or run-off, 

· the water in the manometer was replaced with a low vapour pressure silicone oil,

· the overpressure inside the box was raised from 5.5 to 10 hPa (1hPa = 1mbar),

· the test period was extended from around 4 to 720 hours (30 days),

· as a result of which corrections had to be made to allow for changes in temperature and barometric pressure.

3.2 The leak test results.
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Figure 3 shows the net pressure drop over a 720-hour period. There is a net pressure drop over the period of about 1.3 hPa, giving a leak rate of 3.1 x 10-4   l.hPa-1.hr-1. (Note: the box has a volume of 4.5l). The error bars are dominated by the precision of the digital barometer (± 1 hPa).

Figure 3. Overpressure vs. time results for the test box with the test plate plus 4 x 6 power tape assemblies.
Note that for the full set of power tapes from all barrels, the inferred leak rate will be 1.6 x 10 -3 l.hPa-1.hr-1, assuming there are 12 (not 6) tapes per grommet.
3.3 Radiation testing the plate.

Arrangement were made to irradiate the plate under conditions assumed to be similar to those that would be experienced in ATLAS. The plate was exposed to a flux of 300 kGy of gamma radiation over five days. After that the plate was retested using the same procedure as above. The plot of pressure drop with time is given in Figure 3a, with the original plot shown for comparison.
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Figure 3a. Overpressure vs. time results for the test box with the test plate plus 4 x 6 power tape assemblies – pre and post radiation testing.
It can be seen that there is little variation between the slopes. We concluded that the assembly of Techsil, grommet and tapes had survived the test undamaged. This conclusion was reached, however, without subjecting any element to mechanical stress. The result was not entirely expected as will be shown below.

4. Testing the extension under load of the power tape grommet flange and an EPDM sample.

There was a possibility that the material of the grommet might harden as a result of irradiation. We decided to test the elasticity of the grommet material to determine whether any hardening was detectable after irradiation. This initial test measures the elasticity before the sample is irradiated. The grommet flange was chosen as the test subject because it is flat (unlike the sleeve or the complete grommet) and therefore less likely to distort in planes non-parallel to the direction of the applied load.

4.1 Test apparatus. 

The apparatus is shown in Figure 4. Essentially, the equipment consists of a pair of carefully machined clips that allows the flange to be held in a repeatable position while the measurements are taken, an upper support, a scale pan and a vernier height gauge to measure the extension. It is, in effect, an apparatus to test Hooke’s Law.

[image: image6.wmf]Pre- & post radiation pressure change on the 4-tape 

plate

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

0

100

200

300

400

500

600

700

800

Elapsed time (hr)

Overpressure (hPa)

Pre rad test

Post rad test


Figure 4. Apparatus for testing grommet flange extension under load.

4.2  Elasticity test results
These are shown in Figure 5. The extension vs. load curve is essentially linear. 
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Figure 5. Load vs. extension plot of grommet flange

We allowed the sample to relax after loading and measured the length again. We found that it had returned to its original dimension, indicating that it had not been loaded to the elastic limit.
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The post-irradiation test proved to be redundant as the sample (irradiated in the same box as the 4-tape plate) disintegrated on removal. Since this discovery, EPDM (ethylene propylene diene monomer) has been proposed as an alternative grommet material. A similar Hooke’s Law test has been conducted, as shown in Figure 6.

Figure 6. Hooke’s Law test on EPDM strip.
5. Inducing failure in the power tape sealing mechanism.

Although the leak testing described in section 3 allows considerable confidence in the sealing method, we considered the possibility that stresses on the power tapes during installation (especially high force traumatic incidents) might cause the seal to fail. We therefore conducted a series of tests designed to challenge the robustness of the seal.

5.1 Flexing the power tapes within the seal.

We manufactured another slotted test plate with only one slot and mounted a grommet and 6 power tapes in a manner similar to the one described in section 3. The tapes were flexed by 90º in a direction normal to the plane (test axis A) of the tapes and by about 5º in a direction parallel to the plane (test axis B) (the deviation of the tapes in this direction was limited by the fairly small clearance between the tape bundle and the internal surface of the grommet and slot).

This is shown schematically in Figure 7.

[image: image9.wmf]Hooke's Law test on Stycast 2741 1:1.5 flexible 

mix

0

2

4

6

8

10

12

14

0

50

100

150

200

250

300

Load (gram-wt)

Extension (mm)


Figure 7. Test arrangement for power tape flexing
We pressurised the test box to 10 hPa overpressure and flexed the tapes close to the grommet, firstly on axis A at ±10º intervals (with a relaxation at θ = 0º after each reading and to limits of ± 90º), then on axis B at very approximately 1º intervals with a similar relaxation. About 5 minutes was allowed for each position. The whole test series lasted about 90 minutes. 

At no point did we observe a pressure drop, indicating that the seal integrity and elasticity of the RTV sealant is sufficient to withstand “normal” power tape handling.
5.2 Testing the seal under axial load.

We considered this test to be representative of the kind of load that the power tapes and seal might experience if they were suddenly tugged. 

The tape arrangement described in section 5.1 was repeated and the box again pressurised to 10 hPa.

A strong relatively inflexible line was attached to the power tape bundle via a hole drilled through the set as shown in Figure 8. The load was gradually increased in 10g wt intervals from 0 to 120g wt (1.17N), then in 50g wt intervals to 400g wt (3.9N). About 10 minutes were allowed between loadings. Until 300g wt there was absolutely no detectable movement of the tapes or distortion of the seal. At 350g wt, there was a discernible stretch in the seal, although the assembly remained stable. At 400g wt, the RTV sealant began to tear and the seal failed after 35 minutes.  

The test was then repeated the following day (by cleaning off the residue of sealant from the original test and then re-gluing) with a 300g wt (2.9N) load and the assembly carefully watched for changes. Table 1 shows the changes observed.
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Figure 8. Test arrangement for axially loading the tape bundle and seal 

Elapsed time (minutes)
Observed changes
Box overpressure (hPa)

0
No change
10

10
No change
10

20
No change
10

30
No change
10

45
No change
10

52
Tear in RTV sealant at point A
10

85
Tape bundle slipped through grommet by 5mm. Tear now extensive
10

87
Tape bundle slipped by 10mm
8.3

90
Tape bundle slipped by 15mm
6.9

93
Failed
0

Table 1. Observed changes with 6-tape bundle and seal under axial load of 2.9 N

When we examined the tape bundle, it seemed that the failure was primarily caused by the weakness of the adhesive bond between the polyimide of the power tape and the RTV. There was, however, enough uncertainty about the failure mode to prompt a further series of tests.

5.3 Bond strength of Techsil 6166 + 50% talc with silicone rubber and Kapton adherends.

We conducted two essentially similar tests. Firstly bonding two power tapes together and testing the bond strength to failure, then doing a similar test bonding a power tape to silicone rubber (RS 246-1659). Figure 9 shows the test arrangement. Figures 9a and 9b show the test results. The bond area was 40 x 21 mm in each case and the RTV thickness around 0.2mm. 5 minutes were allowed between each increase in load.
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Figure 9. Test arrangement for bond testing Techsil 6166 + 50% talc for two adherends.
[image: image12.bmp]
Figure 10a. Bond strength of Kapton-to-Kapton.
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Figure 10b. Bond strength of Kapton-to-silicone rubber.
In the case of Figure 10a, we conducted an independent series of measurements on the silicone rubber alone, which allowed us to subtract the effect of its elasticity from the test.  

It is clear from the plots at Figures 10a and b that the bond strength in the case of silicone rubber-to-Kapton (failure at approx. 1200 g wt, 11.8N) is more than twice as great as for Kapton-to-Kapton (failure at approx. 500 g wt, 4.9N). Since Kapton is often very difficult to bond to without preparation unacceptable to the electrical breakdown integrity of the power tapes, it is unsurprising that the failure occurs at a much lower load when two Kapton surfaces are involved compared with just one.

5.4 Bond strength of Techsil 6166 + 50% talc with EPDM and Kapton adherends.
A similar test to those described above was conducted with EPDM and a section of low mass power tape. The result is shown in Figure 11 below. It was observed that, after the Techsil curing period, an oily residue had spread from the bond area. This presumed to be a product of reaction between the EPDM (or possibly plasticiser) and the Techsil. Adhesion testing led to failure of the bond (if any) at less than 0.24N, suggesting that the surface tension of the leachate was the only thing holding the sample together. A repeat test using much more aggressive cleaning of the EPDM prior to bonding gave the same result.
5.5 Modulus of elasticity  (Young’s modulus) and tensile strength of Techsil 6166 + 50% talc.
We designed this test to gather some idea of the elasticity and bulk strength of the sealant.  We made a PTFE mould that allowed us to cast a strip of the sealant 50 x 11 x 2.5 mm. The sealant strip was left to cure for 16 hours before being removed from the mould. The sample was secured to the apparatus by gluing four small strips of glass-reinforced epoxy to the ends with unfilled Techsil. This gluing operation was done without loading the glue joint (in order to preserve the profile of the strip) and was also left for 16 hours. We then measured the extension with increasing load to a precision of 0.2mm.  The sample was allowed to relax back to its unloaded position after loads of 5, 15 and 25g had been applied. There was no discernible plastic deformation. The apparatus and test arrangement is shown at Figure 11 and the resulting curve at Figure 12. 
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Figure 11. Measurement arrangement for the tensile strength and modulus of elasticity of Techsil 6166 RTV sealant + 50% talc
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Figure 12. Results of the tests on the elasticity and strength of 50% talc-loaded Techsil 6166
The test results allowed us to determine both the modulus of elasticity and the tensile strength of the material. Table 2 shows the results:

Modulus of elasticity [Y = (F/A)/(e/L)]
1.75 x 10-5 GPa

Tensile strength
1.38 x 10-2 MPa

Elongation at break
~100%

Table 2. Derived parameters for filled Techsil

It can be seen that the material has impressive elongation properties but is very weak.

6. Tests on the furcation tubing.

The furcation tubing (type F00fR900R3L) was tested for elasticity using techniques described in section 4.2. Figure 13 shows the resulting curve.
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Figure 13. Load tests on furcation tubing

The derived modulus of elasticity is 58 MPa. It is intended to irradiate the sample and remeasure this parameter for change.

An adhesion test onto EPDM using 50% talc-loaded Techsil 6166 failed at an even lower load than that described in section 5.4, and probably for the same reason.

7. Adhesion tests on polyetheretherketone (PEEK)
7.1 PEEK:Techsil 6166 50% talc loaded:Kapton low mass power tape

The test arrangement was as described in section 5.3 and shown in Figure 9. The bond area was 21mm x 45mm and the Techsil thickness about 0.5mm. The load was steadily increased over 14 increments to 1028g-wt (10.1N) at which point the bond failed completely. There was no discernible stretching of the bond (as was seen in Figures 10a and 10b) before failure. Note that the failure load is similar to that shown for silicone rubber and Kapton as shown in Figure 10b. 

7.2 PEEK: Techsil 6166 50% talc loaded: F00fR900R3L furcation tubing.
This test is similar to that above except that the tubing was effectively potted in a bead of Techsil on the PEEK surface. The inferred bond area was 34.6 mm2. In this case the load sufficient to cause the tube to slide out of the Techsil was very low – about 1N.

7.3 PEEK: Techsil 6166 50% talc loaded: Optical fibre ribbon S-12T-50/60/125-R.
This test arrangement is as given in the previous sections but using optical fibre ribbon. The bond area was 71.5mm x 3.0mm. In this case the bond sheared at a load of 338.3g-wt (3.3N). There was no discernible stretching of the bond before failure.

8. Load tests on Stycast 2741
Stycast 2751 is an epoxy resin with a variable elasticity depending on the resin: catalyst ratio with Catalyst 15. In this first test we mixed resin to catalyst 1:1.5, giving a flexible product after cure. A thin strip was cut and tested as in section 4. The resultant graph is given in Figure 14.
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Figure 14. Load test on Stycast flexible mix.

The modulus of elasticity derived from the graph is 0.52 MPa.

9. Adhesion tests on Stycast 2741/Catalyst 15 

We mixed three different ratios resin to catalyst as given in the data sheet. Table 3 gives the details:

Stycast  2741 proportion
Catalyst 15 proportion
Data sheet description
Local label

1
1.5
Flexible
F

1
1
Semi-rigid
SR

1
0.5
Rigid
R

Table 3. Mix ratios and description of Stycast samples.

We bonded the samples to strips of Kapton-aluminium power tape using Techsil 6166 RTV silicone rubber and talc in the ratio 10:5 and then tested them as described in section 5.3. Table 4 shows the results.

Stycast mix type
Load at failure
Bond area (mm2)
Comment

R
261g wt (=2.6N)
400
See Fig. 15

SR
73 g wt (=0.7N)
400
Both samples seemed to have a residue of catalyst, which prevented the Techsil from curing at the interface.

F
39 g wt (=0.4N)
210


Table 4. Load test of Stycast vs. Kapton power tape
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Figure 15: Adhesion test of Stycast 2741/catalyst 15 (1:1.5) to Kapton low 

mass power tape using Techsil 6166 + 50 per cent talc.

10. Testing the efficacy of Techsil mastic as sealant for the aluminium alloy mating surfaces of the bulkhead.

Using the test box described in section 3, we made a pair of chamfered plates that would tightly butt together when bolted to the box. The butting edges each had an area of 6 x 90mm with a 0.25 chamfer on the upper (low pressure) edge. We cleaned these two surfaces and painted with Techsil 6166 + 50 per cent talc. The two plates were then bolted to the box, ensuring a tight location between the surfaces. A secondary bead of mastic was then run along the chamfer. We allowed the whole assembly to cure for 24 hours. Figure 16 shows the schematic arrangement.
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Figure 16. Schematic of  plate arrangement for Al alloy : Al alloy sealing test

We assumed for this test that the survival time of the seal was inversely proportional to the overpressure as the components under test were rigid and all gaps minimal

On this basis we pressurised the box with dry nitrogen to an overpressure of 2 bar  and monitored the pressure change over 10 days. No leak developed (to a precision of 100 hPa) so we are confident that, properly applied, the Techsil seal should, at the planned operating overpressure of 5 hPa, remain hermetically intact for several years.

We increased the pressure steadily over about an hour and the seal finally ruptured at an over pressure of 5 bar.

11. Leak testing a PEEK grommet containing 6 Kapton-aluminium power tapes and Techsil 6166 + 50 per cent talc.
This test was effectively a repeat of that described in sections 3.1 and 3.2. The same plate was used but a grommet made from PEEK replaced one of the silicone rubber grommet assemblies. The fact that PEEK is rigid meant that we had to manufacture the grommet in two halves and assemble it in situ within the slot in the plate. Figure 16 shows a schematic of the assembled grommet.
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Figure 17. Schematic of PEEK grommet.
11.1 Test results.
Figure 18 shows the pressure drop with time. 
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Figure 18. Overpressure vs. time results for the test box with the test plate plus 4 x 6 power tape assemblies (3 silicone rubber, 1 PEEK).
The result is, compared with those obtained in sections 3.1 and 3.2, rather surprising. There is, within the accuracy of the measurements, a smaller leak over the recording period than that obtained with all silicone rubber grommets. 

The leak measured represents a pressure drop of 7 x 10-4 hPa-hr-1, from which we infer a leak rate of around 5 x 10 -4 l.hPa-1.hr-1 for all power tapes on all barrels. The only explanation we can offer is that the one silicone rubber grommet we removed had a leak representing just over half the leakage of the whole system. The only other differences over the previous tests arise from a period of very hot weather, which produced discernible changes in the volume and vapour pressure of the oil in the manometer. However, these have been measured and allowed for.

12. Adhesion test of DCS wires to PEEK using Techsil 6166 + 50% talc.

The DCS wires are twisted pair cables with an insulating sleeve over the conductive cores, which seems to be both wrapped helically and fused to the core (the leads were examined under x40 magnification). One wire is sleeved in brown, the other red. We tested the adhesion for each type of insulation using the method described in section 7.2. In both cases the bond failed at about 0.4N.

13. Leak testing a PEEK grommet containing 72 F00fR900R3L furcation tubes and Techsil 6166 + 50 per cent talc.
This test is similar to those carried out on the power tapes (Sections 3 and 10). However, the aluminium alloy plate had only a single slot and the grommet was larger. The size was determined from a tentative scheme designed by RAL that showed that 72 tubes could fit, using hexagonal close packing, into a rectangular slot 22.2 x 4.138mm. Allowing for 0.2mm of filled Techsil between adjacent fibres (Section 5.3), we made the interior grommet slot 24.0 x 4.8mm. The grommet was in two parts, similar to Figure 17. The 72 furcation tubes were cut and sealed into the slot using filled Techsil. In order to prevent leakage, one end of the resulting bundle was immersed in unfilled Techsil in a potting tray in order to cast a gas-tight block.

We then mounted the plate onto the test box and increased the internal pressure to about 10 hPa. As before, the system was left for > 24 hours to allow it to stabilise.

Figure 19 shows schematically the arrangement of grommet, plate, tubes and sealant.
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 19. End view of PEEK grommet mounted in test plate showing furcation tubes and sealing of tube ends.
14. Thermal tests on Techsil 6166 + 50%  talc.

14.1 Coefficient of thermal expansion.
This was measured by casting a long strip of the sealant and measuring the change in length over a temperature excursion between +26.4ºC and –4.9ºC. This proved quite difficult as the sealant is very elastic and dimensional changes awkward to measure. We conclude that the CTE is (30 ± 5) x 10 -6 ºC-1. This is slightly greater than the CTE of the aluminium alloy forming the bulkhead but the sealant is so elastic this difference should cause no problems.

14.2 Change in elasticity with temperature.
We assessed this qualitatively during the test above. The sealant was still very elastic at –4.9ºC.

15. Retesting irradiated components and materials.
All samples mentioned below were irradiated with 100kGy (10Mrad) of gamma radiation over a few days before being retested.

15.1 Stycast 2741/catalyst 15.

Table 4 (copied from Table 3) shows the three forms prepared for irradiation. The R and SR forms were too stiff for a modulus of elasticity to be measured, so a (fairly crude) hardness test was devised. The F form was tested as shown in Section 8.

Stycast  2741 proportion
Catalyst 15 proportion
Data sheet description
Local label

1
1.5
Flexible
F

1
1
Semi-rigid
SR

1
0.5
Rigid
R

Table 4. Mix ratios and description of Stycast samples.

15.1.1 Hardness tests.
We used a 4mm diameter bearing ball loaded vertically with 20kg.wt (1962N), and measured the diameter of the indentation made in each sample. New indentations were made after irradiation. Table 5 gives the results.

Sample type
Indentation diameter before irradiation (mm)
Indentation diameter after irradiation (mm)

SR
4.5 ± 0.1
4.4 ± 0.1

R
6.5 ± 0.1
6.6 ± 0.1

Table 5. Results on hardness tests.
There is, within the errors, no change to either sample.

15.1.2 Modulus of elasticity.
The modulus of elasticity was measured as shown in Section 8. The results before and after irradiation are given in Table 6.

Modulus of elasticity before irradiation (MPa)
Modulus of elasticity after irradiation (MPa)

0.52 ± 0.04
0.46 ± 0.04

Table 6. Change in the modulus of elasticity of Stycast sample F after irradiation.

The errors are largely caused by our inability precisely to determine the cross-sectional area – the cross-section varied along the casting. Within the errors, there is no discernible change in the elasticity. 

15.2 Furcation tubing.
This was retested as in Section 6. The results are given in Table 7.

Modulus of elasticity before irradiation (MPa)
Modulus of elasticity after irradiation (MPa)

56.8
65.6

Table 7. Change in the modulus of elasticity of furcation tubing after irradiation.

The change is outside the experimental error of ± 0.5 MPa but the change is relatively small and certainly cannot be detected by “qualitative” handling.

15.3 EPDM.
Section 4.1 describes the original elasticity tests. Table 8 shows the change in the modulus of elasticity after irradiation.

Modulus of elasticity before irradiation (MPa)
Modulus of elasticity after irradiation (MPa)

3.9
6.2

Table 8. Change in the modulus of elasticity of EPDM strip after irradiation.
Again, there is a measurable change, but the material remains elastic and should be a suitable candidate for the major seals of the TE.
All the following sections are under revision

XXX. Discussion
XX Comments on the test results.
XX  Recommendations.
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Load (gram-wt)
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Bond test of Kapton tape to Kapton tape using Techsil 6166 + 50% talc.
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Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384
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Leak test of power tapes and grommets

Leak test of box
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Hooke's Law

		Mass		Extension		(Hooke's Law on grommet flange)

		0		0

		10.7		0.5

		21.5		0.9

		31.7		1.1

		42.5		1.4

		53.3		1.8

		64.1		2

		74.8		2.4

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7
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Output R test 1

		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		Box qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)

		0		54		108		10.0386		1027		1027		0		10.0386		289.1		16.1		289.1		10.04

		48		64		128		11.8976		1027		1025		2		9.8976		289.1		16.9		289.9		9.87

		72		63		126		11.7117		1027		1025		2		9.7117		289.1		16.2		289.2		9.71

		144		103		206		19.1477		1027		1018		9		10.1477		289.1		17.2		290.2		10.11

		168		140		280		26.026		1027		1011		16		10.026		289.1		17.9		290.9		9.96

		216		144		288		26.7696		1027		1010		17		9.7696		289.1		17.0		290		9.74

		240		118		236		21.9362		1027		1015		12		9.9362		289.1		17.2		290.2		9.90

		312		171		342		31.7889		1027		1005		22		9.7889		289.1		17.6		290.6		9.74

		336		217		434		40.3403		1027		996		31		9.3403		289.1		17.2		290.2		9.30

		360		252		504		46.8468		1027		989		38		8.8468		289.1		17.2		290.2		8.81

		384		219		438		40.7121		1027		995		32		8.7121		289.1		19.1		292.1		8.62

		408		121		242		22.4939		1027		1013		14		8.4939		289.1		17.0		290.0		8.47

		480		169		338		31.4171		1027		1004		23		8.4171		289.1		17.2		290.2		8.39

		504		115		230		21.3785		1027		1014		13		8.3785		289.1		17.6		290.6		8.34

		528		143		286		26.5837		1027		1009		18		8.5837		289.1		19.4		292.4		8.49

		576		171		342		31.7889		1027		1003		24		7.7889		289.1		17.8		290.8		7.74

		648		149		298		27.6991		1027		1007		20		7.6991		289.1		16.1		289.1		7.70

		672		237		474		44.0583		1027		991		36		8.0583		289.1		17.6		290.6		8.02

		720		113		226		21.0067		1027		1014		13		8.0067		289.1		16.8		289.8		7.99

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04

		1		11.82		1.82		11.69		9.87

		41		11.38		1.38		11.09		9.71

		48		12.00		2.00		12.11		10.11

		113		12.21		2.21		12.17		9.96

		137		10.33		0.33		10.07		9.74

		161		10.83		0.83		10.73		9.90

		209		9.15		-0.85		8.89		9.74

		281		10.25		0.25		9.56		9.30

		305		10.43		0.43		9.25		8.81

		329		10.53		0.53		9.15		8.62

		353		10.44		0.44		8.90		8.47

		401		10.49		0.49		8.87		8.39

		449		9.71		-0.29		8.04		8.34

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11

		523		9.91		-0.09		8.11		8.20

		547		9.93		-0.07		7.93		8.00

		571		10.02		0.02		7.79		7.77

		645		9.82		-0.18		7.56		7.74

		669		10.20		0.20		7.89		7.70								Volume (ml)		Volume (l)

		693		9.93		-0.07		7.95		8.02								4500		4.5				Leak (mbar-l per s)

		717		9.70		-0.30		7.69		7.99								Time in s.		2592000				1.74E-06

																								2.43E-06
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Elapsed time (hr)
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Net pressure change of 4 x 6 tape plate (aluminium alloy)
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451
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Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% talc.
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Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384
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Leak test of power tapes and grommets

Leak test of box
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Hooke's Law

		Mass		Extension		(Hooke's Law on grommet flange)

		0		0

		10.7		0.5

		21.5		0.9

		31.7		1.1

		42.5		1.4

		53.3		1.8

		64.1		2

		74.8		2.4

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed





Hooke's Law

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



gram-weight

extension (mm)

Hooke's Law test of grommet flange

0

0

0

0

0

0

0

0

0

0



Long term tests

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica

0

0

0

0

0

0

0

0

0

0

0

0



New P test on 4-tape plate

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica

0

0

0

0

0

0

0

0

0

0

0

0

0



Calculation page
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Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% silica

0

0

0

0

0

0

0

0



Output R test 1

		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		Box qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)

		0		54		108		10.0386		1027		1027		0		10.0386		289.1		16.1		289.1		10.04

		48		64		128		11.8976		1027		1025		2		9.8976		289.1		16.9		289.9		9.87

		72		63		126		11.7117		1027		1025		2		9.7117		289.1		16.2		289.2		9.71

		144		103		206		19.1477		1027		1018		9		10.1477		289.1		17.2		290.2		10.11

		168		140		280		26.026		1027		1011		16		10.026		289.1		17.9		290.9		9.96

		216		144		288		26.7696		1027		1010		17		9.7696		289.1		17.0		290		9.74

		240		118		236		21.9362		1027		1015		12		9.9362		289.1		17.2		290.2		9.90

		312		171		342		31.7889		1027		1005		22		9.7889		289.1		17.6		290.6		9.74

		336		217		434		40.3403		1027		996		31		9.3403		289.1		17.2		290.2		9.30

		360		252		504		46.8468		1027		989		38		8.8468		289.1		17.2		290.2		8.81

		384		219		438		40.7121		1027		995		32		8.7121		289.1		19.1		292.1		8.62

		408		121		242		22.4939		1027		1013		14		8.4939		289.1		17.0		290.0		8.47

		480		169		338		31.4171		1027		1004		23		8.4171		289.1		17.2		290.2		8.39

		504		115		230		21.3785		1027		1014		13		8.3785		289.1		17.6		290.6		8.34

		528		143		286		26.5837		1027		1009		18		8.5837		289.1		19.4		292.4		8.49

		576		171		342		31.7889		1027		1003		24		7.7889		289.1		17.8		290.8		7.74

		648		149		298		27.6991		1027		1007		20		7.6991		289.1		16.1		289.1		7.70

		672		237		474		44.0583		1027		991		36		8.0583		289.1		17.6		290.6		8.02

		720		113		226		21.0067		1027		1014		13		8.0067		289.1		16.8		289.8		7.99

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04

		1		11.82		1.82		11.69		9.87

		41		11.38		1.38		11.09		9.71

		48		12.00		2.00		12.11		10.11

		113		12.21		2.21		12.17		9.96

		137		10.33		0.33		10.07		9.74

		161		10.83		0.83		10.73		9.90

		209		9.15		-0.85		8.89		9.74

		281		10.25		0.25		9.56		9.30

		305		10.43		0.43		9.25		8.81

		329		10.53		0.53		9.15		8.62

		353		10.44		0.44		8.90		8.47

		401		10.49		0.49		8.87		8.39

		449		9.71		-0.29		8.04		8.34

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11

		523		9.91		-0.09		8.11		8.20

		547		9.93		-0.07		7.93		8.00

		571		10.02		0.02		7.79		7.77

		645		9.82		-0.18		7.56		7.74

		669		10.20		0.20		7.89		7.70								Volume (ml)		Volume (l)

		693		9.93		-0.07		7.95		8.02								4500		4.5				Leak (mbar-l per s)

		717		9.70		-0.30		7.69		7.99								Time in s.		2592000				1.74E-06

																								2.43E-06
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Elapsed time (hr)

Net pressure change
 (mbar)

Net pressure drop of 4-tape plate over test box only
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451
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Elapsed time (hr)

Pressure (hPa)

Net pressure change of 4 x 6 tape plate (aluminium alloy)

9.9384344804

11.819739469

11.377251993

12.0023856622

12.2104266071

10.333851956

10.826955082

9.1504948614

10.2503399035

10.4319637842

10.5285155191

10.435463111

10.4867981592

9.7096756967

9.5469526872

10.1426201249

9.9099077724

9.9337729551

10.0243689441

9.8198109422

10.1950814738

9.9318692025

9.7026398551



Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384





Initial pressure test
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		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)

0

0
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Hooke's Law

		Mass		Extension		(Hooke's Law on grommet flange)

		0		0

		10.7		0.5

		21.5		0.9

		31.7		1.1

		42.5		1.4

		53.3		1.8

		64.1		2

		74.8		2.4

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed
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gram-weight

extension (mm)

Hooke's Law test of grommet flange
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Long term tests
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Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica
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New P test on 4-tape plate
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Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6155 + 50% silica
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Load (gram-wt)

Extension (mm)

Hookes Law test on Techsil 6156 + 50% silica

0
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0

0



Output R test 1

		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		Box qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)

		0		54		108		10.0386		1027		1027		0		10.0386		289.1		16.1		289.1		10.04

		48		64		128		11.8976		1027		1025		2		9.8976		289.1		16.9		289.9		9.87

		72		63		126		11.7117		1027		1025		2		9.7117		289.1		16.2		289.2		9.71

		144		103		206		19.1477		1027		1018		9		10.1477		289.1		17.2		290.2		10.11

		168		140		280		26.026		1027		1011		16		10.026		289.1		17.9		290.9		9.96

		216		144		288		26.7696		1027		1010		17		9.7696		289.1		17.0		290		9.74

		240		118		236		21.9362		1027		1015		12		9.9362		289.1		17.2		290.2		9.90

		312		171		342		31.7889		1027		1005		22		9.7889		289.1		17.6		290.6		9.74

		336		217		434		40.3403		1027		996		31		9.3403		289.1		17.2		290.2		9.30

		360		252		504		46.8468		1027		989		38		8.8468		289.1		17.2		290.2		8.81

		384		219		438		40.7121		1027		995		32		8.7121		289.1		19.1		292.1		8.62

		408		121		242		22.4939		1027		1013		14		8.4939		289.1		17.0		290.0		8.47

		480		169		338		31.4171		1027		1004		23		8.4171		289.1		17.2		290.2		8.39

		504		115		230		21.3785		1027		1014		13		8.3785		289.1		17.6		290.6		8.34

		528		143		286		26.5837		1027		1009		18		8.5837		289.1		19.4		292.4		8.49

		576		171		342		31.7889		1027		1003		24		7.7889		289.1		17.8		290.8		7.74

		648		149		298		27.6991		1027		1007		20		7.6991		289.1		16.1		289.1		7.70

		672		237		474		44.0583		1027		991		36		8.0583		289.1		17.6		290.6		8.02

		720		113		226		21.0067		1027		1014		13		8.0067		289.1		16.8		289.8		7.99

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04

		1		11.82		1.82		11.69		9.87

		41		11.38		1.38		11.09		9.71

		48		12.00		2.00		12.11		10.11

		113		12.21		2.21		12.17		9.96

		137		10.33		0.33		10.07		9.74

		161		10.83		0.83		10.73		9.90

		209		9.15		-0.85		8.89		9.74

		281		10.25		0.25		9.56		9.30

		305		10.43		0.43		9.25		8.81

		329		10.53		0.53		9.15		8.62

		353		10.44		0.44		8.90		8.47

		401		10.49		0.49		8.87		8.39

		449		9.71		-0.29		8.04		8.34

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11

		523		9.91		-0.09		8.11		8.20

		547		9.93		-0.07		7.93		8.00

		571		10.02		0.02		7.79		7.77

		645		9.82		-0.18		7.56		7.74

		669		10.20		0.20		7.89		7.70								Volume (ml)		Volume (l)

		693		9.93		-0.07		7.95		8.02								4500		4.5				Leak (mbar-l per s)

		717		9.70		-0.30		7.69		7.99								Time in s.		2592000				1.74E-06

																								2.43E-06
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451
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Elapsed time (hr)

Pressure (hPa)

Net pressure change of 6 x 4 tape plate with one silicone rubber grommet replaced by PEEK.

9.4809

14.12
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Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61										0.7

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384
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Leak test of power tapes and grommets

Leak test of box
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Hooke's Law

		(Hooke's Law on grommet flange)

		Mass		Extension		Mass		Extension

		0		0		0		0

		10.7		0.5		65.9		2.4

		21.5		0.9		101.4		4.6

		31.7		1.1		156.9		8

		42.5		1.4		216.8		11.7

		53.3		1.8		294.8		17.7

		64.1		2		339.3		18.3

		74.8		2.4		354.2		19.8

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed

		Furcation tube

		Load		Extension

		0		0

		78.64		0.6

		144.14		1.3

		179.4		1.8

		185.11		2.45

		211.94		2.95

		248.12		3.5

		308.1		4.7

		Stycast F

		Load		Extension

		0		0

		35.26		0.9

		65.88		2.2

		101.14		3.4

		132.07		4.9

		158.87		6.3

		164.25		6.8

		195.17		8.2

		222.00		9.7

		257.26		11.3

		Heat shrink (unshrunk)

		Load		Extension

		0		0

		26.83		0.4

		63.01		1

		93.96		1.3

		153.93		1.4

		219.83		1.6

		254.27		1.9

		340.64		2

		Heat shrink (shrunk)

		Load		Extension

		0		0

		78.92		0.6

		118.18		0.9

		197.1		1

		254.27		1.2

		340.65		1.4

		419.56		1.7

		485.46		2

		Adhesion test of Stycast R

		Load		Extension

		7.57		0

		25.49		0

		39.45		0

		47.51		0

		73		0

		86.99		0.2

		112.19		0.4

		149.14		0.8

		174.66		1

		188.63		1.5

		196.65		2

		222.17		2

		261.66
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Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica
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New P test on 4-tape plate
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Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica
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Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% silica
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Output R test 1
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Hooke's Law test of EPDM strip
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Load (gram-wt)

Extension (mm)

Hooke's Law test on Stycast 2741 1:1.5 flexible mix
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Shrunk heatshrink elasticity test
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Load gram.wt

Extension

Adhesion test of rigid Stycast 2741/Catalyst 15 (1:1.5 mix)
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		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		4 x power tape bundle qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Corrected box overpressure + 1000 [1] [mbar]		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Corrected box  overpressure -1000 [mbar] [2]		Adjust

		0		54		108		10.0386		1027		1027		0		10.0386		1010.0386		289.1		16.1		289.1		1010.04		10.04		Set 1

		48		64		128		11.8976		1027		1025		2		9.8976		1009.8976		289.1		16.9		289.9		1007.11		7.11

		72		63		126		11.7117		1027		1025		2		9.7117		1009.7117		289.1		16.2		289.2		1009.36		9.36

		144		103		206		19.1477		1027		1018		9		10.1477		1010.1477		289.1		17.2		290.2		1006.32		6.32

		168		140		280		26.026		1027		1011		16		10.026		1010.026		289.1		17.9		290.9		1003.78		3.78

		216		144		288		26.7696		1027		1010		17		9.7696		1009.7696		289.1		17.0		290		1006.64		6.64

		240		118		236		21.9362		1027		1015		12		9.9362		1009.9362		289.1		17.2		290.2		1006.11		6.11

		312		171		342		31.7889		1027		1005		22		9.7889		1009.7889		289.1		17.6		290.6		1004.58		4.58

		336		217		434		40.3403		1027		996		31		9.3403		1009.3403		289.1		17.2		290.2		1005.51		5.51

		360		252		504		46.8468		1027		989		38		8.8468		1008.8468		289.1		17.2		290.2		1005.02		5.02

		384		219		438		40.7121		1027		995		32		8.7121		1008.7121		289.1		19.1		292.1		998.35		-1.65

		408		121		242		22.4939		1027		1013		14		8.4939		1008.4939		289.1		17.0		290.0		1005.36		5.36

		480		169		338		31.4171		1027		1004		23		8.4171		1008.4171		289.1		17.2		290.2		1004.59		4.59

		504		115		230		21.3785		1027		1014		13		8.3785		1008.3785		289.1		17.6		290.6		1003.17		3.17

		528		143		286		26.5837		1027		1009		18		8.5837		1008.5837		289.1		19.4		292.4		997.20		-2.80

		576		171		342		31.7889		1027		1003		24		7.7889		1007.7889		289.1		17.8		290.8		1001.90		1.90

		648		149		298		27.6991		1027		1007		20		7.6991		1007.6991		289.1		16.1		289.1		1007.70		7.70

		672		237		474		44.0583		1027		991		36		8.0583		1008.0583		289.1		17.6		290.6		1002.85		2.85

		720		113		226		21.0067		1027		1014		13		8.0067		1008.0067		289.1		16.8		289.8		1005.57		5.57

		4 x power tape bundle qualification (after irradiation) (started 08.00 19th February 2003)

		0		54		108		10.0386		1023		1023		0		10.0386		1010.0386		291.1		18.1		291.1		1010.04		10.04		Set 2				10.0386		10.00

		24		47		94		8.7373		1023		1009		14		-5.2627		994.7373		291.1		19.1		292.1		991.33		-8.67						-8.6681683328		11.33

		48		112		224		20.8208		1023		1005		18		2.8208		1002.8208		291.1		20.8		293.8		993.60		-6.40						-6.3950480599		13.60

		72		-44		-88		-8.1796		1023		1015		8		-16.1796		983.8204		291.1		21.2		294.2		973.45		-26.55						-26.546164378		7.95

		144		-27		-54		-5.0193		1023		1017		6		-11.0193		988.9807		291.1		21.8		294.8		976.57		-23.43						-23.4318800204		11.07

		168		56		112		10.4104		1023		1008		15		-4.5896		995.4104		291.1		23.8		296.8		976.29		-23.71						-23.7063091644		10.79

		192		97		194		18.0323		1023		1002		21		-2.9677		997.0323		291.1		23.8		296.8		977.88		-22.12						-22.1155575135		12.38

		240		27		54		5.0193		1023		1008		15		-9.9807		990.0193		291.1		21.9		294.9		977.26		-22.74						-22.737815429		11.76

		312		-93		-186		-17.2887		1023		1011		12		-29.2887		970.7113		291.1		17.1		290.1		974.06		-25.94						-25.9425734919		8.56

		336		12		24		2.2308		1023		1008		15		-12.7692		987.2308		291.1		21.0		294.0		977.49		-22.51						-22.5071908844		10.90

		360		-7		-14		-1.3013		1023		1006		17		-18.3013		981.6987		291.1		19.3		292.3		977.67		-22.33						-22.3315375641		11.20

		384		4		8		0.7436		1023		1011		12		-11.2564		988.7436		291.1		22.2		295.2		975.01		-24.99						-24.98895		9.51

		408		33		66		6.1347		1023		1003		20		-13.8653		986.1347		291.1		20.6		293.6		977.74		-22.26						-22.2622235354		11.30

		480		-69		-138		-12.8271		1023		1013		10		-22.8271		977.1729		291.1		18.4		291.4		976.17		-23.83						-23.833111908		10.67

		504		-6		-12		-1.1154		1023		1006		17		-18.1154		981.8846		291.1		20.1		293.1		975.18		-24.82						-21.4653986353		9.90

		528		-81		-162		-15.0579		1023		1023		0		-15.0579		984.9421		291.1		21.2		294.2		974.56		-25.44						-18.7405523114		9.80

		552		45		90		8.3655		1023		1030		-7		15.3655		1015.3655		291.1		23.4		296.4		997.21		-2.79						7.4864829622		9.99

		576		-16		-32		-2.9744		1023		1028		-5		2.0256		1002.0256		291.1		21.1		294.1		991.80		-8.20						5.4326914655		7.93

		672		-35		-70		-6.5065		1023		1025		-2		-4.5065		995.4935		291.1		20.1		293.1		988.70		-11.30						5.6827886387		8.18

		696		-33		-66		-6.1347		1023		1026		-3		-3.1347		996.8653		291.1		18.6		291.6		995.16		-4.84						15.6676290466		8.66

		720		20		40		3.718		1023		1022		1		2.718		1002.718		291.1		19.4		292.4		998.26		-1.74						22.2648283174		9.64

		Test of PEEK grommet in existing 4 bundle plate																																Graph

		0		51		102		9.4809		1007		1007		0		9.4809		1009.4809		294.9		21.9		294.9		1009.48		9.48		9.48				0		9.4809

		24		81		162		15.0579		1007		1003		4		11.0579		1011.0579		294.9		20.6		293.6		1015.53		15.53		15.53				24		14.12

		95		49		98		9.1091		1007		1014		-7		16.1091		1016.1091		294.9		23.2		296.2		1011.65		11.65		11.65				95		11.6494719446

		119		43		86		7.9937		1007		1014		-7		14.9937		1014.9937		294.9		23.1		296.1		1010.88		10.88		10.88				119		10.8802503546

		143		81		162		15.0579		1007		1009		-2		17.0579		1017.0579		294.9		23.1		296.1		1012.94		12.94		12.94				143		12.9360848024

		157		87		174		16.1733		1007		1011		-4		20.1733		1020.1733		294.9		24.0		297.0		1012.96		12.96		12.96				157		12.9599534343

		181		71		142		13.1989		1007		1013		-6		19.1989		1019.1989		294.9		23.1		296.1		1015.07		15.07		15.07				181		15.0684080041

		253		81		162		15.0579		1007		1015		-8		23.0579		1023.0579		294.9		25.5		298.5		1010.72		10.72		10.72				253		10.7195132663

		277		23		46		4.2757		1007		1019		-12		16.2757		1016.2757		294.9		26.8		299.8		999.67		-0.33		13.67				277		13.6654567378

		301		66		132		12.2694		1007		1014		-7		19.2694		1019.2694		294.9		27.6		300.6		999.94		-0.06		13.94				301		13.9419363273

		325		82		164		15.2438		1007		1016		-9		24.2438		1024.2438		294.9		28.5		301.5		1001.82		1.82		15.82				325		14.8225426866

		349		120		240		22.308		1007		1016		-9		31.308		1031.308		294.9		29.9		302.9		1004.07		4.07		18.07				349		16.0697563552

		421		81		162		15.0579		1007		1013		-6		21.0579		1021.0579		294.9		30.8		303.8		991.15		-8.85		12.15				421		12.1454072087

		445		72		144		13.3848		1007		1015		-8		21.3848		1021.3848		294.9		31.1		304.1		990.48		-9.52		11.48				445		11.4846350543

		469		65		130		12.0835		1007		1016		-9		21.0835		1021.0835		294.9		30.5		303.5		992.15		-7.85		13.15				469		13.1499971993

		493		57		114		10.5963		1007		1015		-8		18.5963		1018.5963		294.9		30.1		303.1		991.04		-8.96		12.04				493		12.0394222039

		587		64		128		11.8976		1007		1007		0		11.8976		1011.8976		294.9		27.6		300.6		992.71		-7.29		13.71				587		13.7099209581

		611		-10		-20		-1.859		1007		1015		-8		6.141		1006.141		294.9		26.7		299.7		990.03		-9.97		11.03				611		11.0266296296

		635		-23		-46		-4.2757		1007		1016		-9		4.7243		1004.7243		294.9		26.4		299.4		989.62		-10.38		10.62				635		10.6232333667

		679		-2		-4		-0.3718		1007		1013		-6		5.6282		1005.6282		294.9		26.3		299.3		990.84		-9.16		11.84				679		11.8444910792

		703		3		6		0.5577		1007		1010		-3		3.5577		1003.5577		294.9		26.1		299.1		989.47		-10.53		10.47				703		11.87



&CLong term test on 4 tape-bunch plate
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Elapsed time (hr)

Pressure (hPa)

Net pressure change of 6 x 4 tape plate with one silicone rubber grommet replaced by PEEK.
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		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Preradiation test										Postradiation test

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04		10.02		0.02		9.98		10.00

		1		11.82		1.82		11.69		9.87		9.64		-0.36		11.69		11.33

		41		11.38		1.38		11.09		9.71		12.52		2.52		11.09		13.60

		48		12.00		2.00		12.11		10.11		9.84		-4.16		12.11		7.95

		113		12.21		2.21		12.17		9.96		8.89		-1.11		12.17		11.07

		137		10.33		0.33		10.07		9.74		10.72		0.72		10.07		10.79

		161		10.83		0.83		10.73		9.90		9.66		1.66		10.73		12.38

		209		9.15		-0.85		8.89		9.74		9.87		2.87		8.89		11.76

		281		10.25		0.25		9.56		9.30		9.00		-1.00		9.56		8.56

		305		10.43		0.43		9.25		8.81		8.85		1.65		9.25		10.90

		329		10.53		0.53		9.15		8.62		9.01		2.05		9.15		11.20

		353		10.44		0.44		8.90		8.47		9.61		0.61		8.90		9.51

		401		10.49		0.49		8.87		8.39		8.43		2.43		8.87		11.30

		449		9.71		-0.29		8.04		8.34		8.40		2.62		8.04		10.67

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11		9.01		1.65		8.25		9.90

		523		9.91		-0.09		8.11		8.20		9.00		1.69		8.11		9.80

		547		9.93		-0.07		7.93		8.00		9.05		2.05		7.93		9.99

		571		10.02		0.02		7.79		7.77		8.14		0.14		7.79		7.93

		645		9.82		-0.18		7.56		7.74		8.62		0.62		7.56		8.18

		669		10.20		0.20		7.89		7.70		8.77		0.77		7.89		8.66

		693		9.93		-0.07		7.95		8.02

		717		9.70		-0.30		7.69		7.99		8.43		1.95		7.69		9.64

				Volume (ml)		Volume (l)

				4500		4.5				Leak (mbar-l per s)

				Time in s.		2592000				1.74E-06

										2.43E-06

		Preradiation test										Postradiation test

		Elapsed time (hr)		Net effect (mbar) pre		Net effect (mbar) post		Box only (mbar)		4-tape plate (mbar)		Add 10mbar				Box only (mbar)		4-tape plate (mbar)				Add 10mbar

		0		9.94		10.00

		1		11.82		10.00

		41		11.38		10.00

		48		12.00		9.84

		113		12.21		10.00

		137		10.33		10.00

		161		10.83		9.66

		209		9.15		9.87

		281		10.25		10.00

		305		10.43		8.85

		329		10.53		9.01

		353		10.44		9.61

		401		10.49		8.43

		449		9.71		8.40

		475		9.55

		499		10.14		9.01

		523		9.91		9.00

		547		9.93		9.05

		571		10.02		8.14

		645		9.82		8.62

		669		10.20		8.77

		693		9.93

		717		9.70		8.43
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Elapsed time (hr)

Net pressure change
 (mbar)

Net pressure drop of 4-tape plate over test box only
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)
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Pre rad test

Post rad test

Elapsed time (hr)

Overpressure (mbar)

Pre- & post radiation pressure change on the 4-tape plate
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451





				Thickness of heater foil

				0.085

				0.083

				0.078								Load

				0.079								55.4265		N

				0.081

				0.079

				0.082

				0.080

				0.078

		Mean		0.081		[+0.004;-0.003]

				Thickness of PEEK

				5.975

				6.005

				5.973

				5.995

				6.000

		Mean		5.990		[+0.015;-0.017]

		Combined mean		6.070		[+/-0.020]

				Thickness of PEEK, heater foil & Techsil

				6.159				Max		6.174

				6.095				Min		6.095

				6.135				Tol. 1		0.033

				6.118				Tol. 2		-0.046

				6.174

				6.125

				6.160				Tol 1 + adherend		0.048

				6.150				Tol 2 - adherend		-0.063

				6.141

				6.149

		Mean		6.141

		Mean thickness of Techsil film		0.070

		Ranges		0.119

				0.008





		Radius		Viscosity		Pressure		Length of tip		Top line		Bottom line		Vol/s		Vol/s mm cubed

		0.000775		5.93		100000		0.0127		0.0000001133		0.602488		0.0000001881		188.1

		0.000775		5.93		100000		0.0254		0.0000001133		1.204976		0.0000000941		94.1

		0.000775		5.93		100000		0.0381		0.0000001133		1.807464		0.0000000627		62.7

		0.000775		5.93		200000		0.0127		0.0000002267		0.602488		0.0000003763		376.3

		0.000775		5.93		200000		0.0254		0.0000002267		1.204976		0.0000001881		188.1

		0.000775		5.93		200000		0.0381		0.0000002267		1.807464		0.0000001254		125.4

		0.000775		5.93		300000		0.0127		0.00000034		0.602488		0.0000005644		564.4

		0.000775		5.93		300000		0.0254		0.00000034		1.204976		0.0000002822		282.2

		0.000775		5.93		300000		0.0381		0.00000034		1.807464		0.0000001881		188.1

		0.000775		5.93		400000		0.0127		0.0000004534		0.602488		0.0000007525		752.5

		0.000775		5.93		400000		0.0254		0.0000004534		1.204976		0.0000003763		376.3

		0.000775		5.93		400000		0.0381		0.0000004534		1.807464		0.0000002508		250.8

		0.000775		5.93		500000		0.0127		0.0000005667		0.602488		0.0000009407		940.7

		0.000775		5.93		500000		0.0254		0.0000005667		1.204976		0.0000004703		470.3

		0.000775		5.93		500000		0.0381		0.0000005667		1.807464		0.0000003136		313.6

		0.000775		5.93		600000		0.0127		0.0000006801		0.602488		0.0000011288		1128.8

		0.000775		5.93		600000		0.0254		0.0000006801		1.204976		0.0000005644		564.4

		0.000775		5.93		600000		0.0381		0.0000006801		1.807464		0.0000003763		376.3

		0.000775		5.93		700000		0.0127		0.0000007934		0.602488		0.0000013169		1316.9

		0.000775		5.93		700000		0.0254		0.0000007934		1.204976		0.0000006585		658.5

		0.000775		5.93		700000		0.0381		0.0000007934		1.807464		0.000000439		439.0

		0.0012		5.93		100000		0.0127		0.0000006515		0.602488		0.0000010814		1081.4

		0.0012		5.93		200000		0.0127		0.0000013031		0.602488		0.0000021628		2162.8

		0.0012		5.93		300000		0.0127		0.0000019546		0.602488		0.0000032442		3244.2

		0.0012		5.93		400000		0.0127		0.0000026061		0.602488		0.0000043256		4325.6

		0.0012		5.93		500000		0.0127		0.0000032576		0.602488		0.000005407		5407.0

		0.0012		5.93		600000		0.0127		0.0000039092		0.602488		0.0000064883		6488.3

		0.0012		5.93		700000		0.0127		0.0000045607		0.602488		0.0000075697		7569.7

												Conversion (inch to m)

												0.5		0.0127

												1		0.0254

												1.5		0.0381
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Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61										0.7

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384
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Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)
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Hooke's Law

		Mass		Extension		(Hooke's Law on grommet flange)

		0		0

		10.7		0.5

		21.5		0.9

		31.7		1.1

		42.5		1.4

		53.3		1.8

		64.1		2

		74.8		2.4

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed
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Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica
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New P test on 4-tape plate
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Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica
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Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% silica
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Output R test 1

		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



Logbook sheet

		4 x power tape bundle qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Corrected box overpressure + 1000 [1] [mbar]		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Corrected box  overpressure -1000 [mbar] [2]

		0		54		108		10.0386		1027		1027		0		10.0386		1010.0386		289.1		16.1		289.1		1010.04		10.04		Set 1

		48		64		128		11.8976		1027		1025		2		9.8976		1009.8976		289.1		16.9		289.9		1007.11		7.11

		72		63		126		11.7117		1027		1025		2		9.7117		1009.7117		289.1		16.2		289.2		1009.36		9.36

		144		103		206		19.1477		1027		1018		9		10.1477		1010.1477		289.1		17.2		290.2		1006.32		6.32

		168		140		280		26.026		1027		1011		16		10.026		1010.026		289.1		17.9		290.9		1003.78		3.78

		216		144		288		26.7696		1027		1010		17		9.7696		1009.7696		289.1		17.0		290		1006.64		6.64

		240		118		236		21.9362		1027		1015		12		9.9362		1009.9362		289.1		17.2		290.2		1006.11		6.11

		312		171		342		31.7889		1027		1005		22		9.7889		1009.7889		289.1		17.6		290.6		1004.58		4.58

		336		217		434		40.3403		1027		996		31		9.3403		1009.3403		289.1		17.2		290.2		1005.51		5.51

		360		252		504		46.8468		1027		989		38		8.8468		1008.8468		289.1		17.2		290.2		1005.02		5.02

		384		219		438		40.7121		1027		995		32		8.7121		1008.7121		289.1		19.1		292.1		998.35		-1.65

		408		121		242		22.4939		1027		1013		14		8.4939		1008.4939		289.1		17.0		290.0		1005.36		5.36

		480		169		338		31.4171		1027		1004		23		8.4171		1008.4171		289.1		17.2		290.2		1004.59		4.59

		504		115		230		21.3785		1027		1014		13		8.3785		1008.3785		289.1		17.6		290.6		1003.17		3.17

		528		143		286		26.5837		1027		1009		18		8.5837		1008.5837		289.1		19.4		292.4		997.20		-2.80

		576		171		342		31.7889		1027		1003		24		7.7889		1007.7889		289.1		17.8		290.8		1001.90		1.90

		648		149		298		27.6991		1027		1007		20		7.6991		1007.6991		289.1		16.1		289.1		1007.70		7.70

		672		237		474		44.0583		1027		991		36		8.0583		1008.0583		289.1		17.6		290.6		1002.85		2.85

		720		113		226		21.0067		1027		1014		13		8.0067		1008.0067		289.1		16.8		289.8		1005.57		5.57

		4 x power tape bundle qualification (after irradiation) (started 08.00 19th February 2003)

		0		54		108		10.0386		1023		1023		0		10.0386		1010.0386		291.1		18.1		291.1		1010.04		10.04		Set 2				10.0386		10.00

		24		47		94		8.7373		1023		1009		14		-5.2627		994.7373		291.1		19.1		292.1		991.33		-8.67						-8.6681683328		11.33

		48		112		224		20.8208		1023		1005		18		2.8208		1002.8208		291.1		20.8		293.8		993.60		-6.40						-6.3950480599		13.60

		72		-44		-88		-8.1796		1023		1015		8		-16.1796		983.8204		291.1		21.2		294.2		973.45		-26.55						-26.546164378		7.95

		144		-27		-54		-5.0193		1023		1017		6		-11.0193		988.9807		291.1		21.8		294.8		976.57		-23.43						-23.4318800204		11.07

		168		56		112		10.4104		1023		1008		15		-4.5896		995.4104		291.1		23.8		296.8		976.29		-23.71						-23.7063091644		10.79

		192		97		194		18.0323		1023		1002		21		-2.9677		997.0323		291.1		23.8		296.8		977.88		-22.12						-22.1155575135		12.38

		240		27		54		5.0193		1023		1008		15		-9.9807		990.0193		291.1		21.9		294.9		977.26		-22.74						-22.737815429		11.76

		312		-93		-186		-17.2887		1023		1011		12		-29.2887		970.7113		291.1		17.1		290.1		974.06		-25.94						-25.9425734919		8.56

		336		12		24		2.2308		1023		1008		15		-12.7692		987.2308		291.1		21.0		294.0		977.49		-22.51						-22.5071908844		10.90

		360		-7		-14		-1.3013		1023		1006		17		-18.3013		981.6987		291.1		19.3		292.3		977.67		-22.33						-22.3315375641		11.20

		384		4		8		0.7436		1023		1011		12		-11.2564		988.7436		291.1		22.2		295.2		975.01		-24.99						-24.98895		9.51

		408		33		66		6.1347		1023		1003		20		-13.8653		986.1347		291.1		20.6		293.6		977.74		-22.26						-22.2622235354		11.30

		480		-69		-138		-12.8271		1023		1013		10		-22.8271		977.1729		291.1		18.4		291.4		976.17		-23.83						-23.833111908		10.67

		504		-6		-12		-1.1154		1023		1006		17		-18.1154		981.8846		292.1		20.1		293.1		978.53		-21.47						-21.4653986353		9.90

		528		-81		-162		-15.0579		1023		1023		0		-15.0579		984.9421		293.1		21.2		294.2		981.26		-18.74						-18.7405523114		9.80

		552		45		90		8.3655		1023		1030		-7		15.3655		1015.3655		294.1		23.4		296.4		1007.49		7.49						7.4864829622		9.99

		576		-16		-32		-2.9744		1023		1028		-5		2.0256		1002.0256		295.1		21.1		294.1		1005.43		5.43						5.4326914655		7.93

		672		-35		-70		-6.5065		1023		1025		-2		-4.5065		995.4935		296.1		20.1		293.1		1005.68		5.68						5.6827886387		8.18

		696		-33		-66		-6.1347		1023		1026		-3		-3.1347		996.8653		297.1		18.6		291.6		1015.67		15.67						15.6676290466		8.66

		720		20		40		3.718		1023		1022		1		2.718		1002.718		298.1		19.4		292.4		1022.26		22.26						22.2648283174		9.64



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Preradiation test										Postradiation test

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04		10.02		0.02		9.98		10.00

		1		11.82		1.82		11.69		9.87		9.64		-0.36		11.69		11.33

		41		11.38		1.38		11.09		9.71		12.52		2.52		11.09		13.60

		48		12.00		2.00		12.11		10.11		9.84		-4.16		12.11		7.95

		113		12.21		2.21		12.17		9.96		8.89		-1.11		12.17		11.07

		137		10.33		0.33		10.07		9.74		10.72		0.72		10.07		10.79

		161		10.83		0.83		10.73		9.90		9.66		1.66		10.73		12.38

		209		9.15		-0.85		8.89		9.74		9.87		2.87		8.89		11.76

		281		10.25		0.25		9.56		9.30		9.00		-1.00		9.56		8.56

		305		10.43		0.43		9.25		8.81		8.85		1.65		9.25		10.90

		329		10.53		0.53		9.15		8.62		9.01		2.05		9.15		11.20

		353		10.44		0.44		8.90		8.47		9.61		0.61		8.90		9.51

		401		10.49		0.49		8.87		8.39		8.43		2.43		8.87		11.30

		449		9.71		-0.29		8.04		8.34		8.40		2.62		8.04		10.67

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11		9.01		1.65		8.25		9.90

		523		9.91		-0.09		8.11		8.20		9.00		1.69		8.11		9.80

		547		9.93		-0.07		7.93		8.00		9.05		2.05		7.93		9.99

		571		10.02		0.02		7.79		7.77		8.14		0.14		7.79		7.93

		645		9.82		-0.18		7.56		7.74		8.62		0.62		7.56		8.18

		669		10.20		0.20		7.89		7.70		8.77		0.77		7.89		8.66

		693		9.93		-0.07		7.95		8.02

		717		9.70		-0.30		7.69		7.99		8.43		1.95		7.69		9.64

				Volume (ml)		Volume (l)

				4500		4.5				Leak (mbar-l per s)

				Time in s.		2592000				1.74E-06

										2.43E-06

		Preradiation test										Postradiation test

		Elapsed time (hr)		Net effect (mbar) pre		Net effect (mbar) post		Box only (mbar)		4-tape plate (mbar)		Add 10mbar				Box only (mbar)		4-tape plate (mbar)				Add 10mbar

		0		9.94		10.00

		1		11.82		10.00

		41		11.38		10.00

		48		12.00		9.84

		113		12.21		10.00

		137		10.33		10.00

		161		10.83		9.66

		209		9.15		9.87

		281		10.25		10.00

		305		10.43		8.85

		329		10.53		9.01

		353		10.44		9.61

		401		10.49		8.43

		449		9.71		8.40

		475		9.55

		499		10.14		9.01

		523		9.91		9.00

		547		9.93		9.05

		571		10.02		8.14

		645		9.82		8.62

		669		10.20		8.77

		693		9.93

		717		9.70		8.43
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Elapsed time (hr)

Net pressure change
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Net pressure drop of 4-tape plate over test box only
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)
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Pre rad test

Post rad test

Elapsed time (hr)

Overpressure (mbar)

Pre- & post radiation pressure change on the 4-tape plate
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451





		Elapsed time (hr)		Oil level (mm)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Temperature at start (K)		Temperature for this reading (C)






_1121678812.xls
Chart3

		10

		50

		100

		200

		300

		400

		500

		600

		700

		800

		900

		1000

		1200



Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% talc.
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Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384





Initial pressure test
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Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)
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0
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0
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Hooke's Law

		Mass		Extension		(Hooke's Law on grommet flange)

		0		0

		10.7		0.5

		21.5		0.9

		31.7		1.1

		42.5		1.4

		53.3		1.8

		64.1		2

		74.8		2.4

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed





Hooke's Law
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gram-weight

extension (mm)

Hooke's Law test of grommet flange
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Long term tests
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Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica
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New P test on 4-tape plate
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Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica
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Calculation page
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Load (gram-wt)

Extension (mm)

Hookes Law test on Techsil 6156 + 50% silica
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Output R test 1

		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		Box qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)

		0		54		108		10.0386		1027		1027		0		10.0386		289.1		16.1		289.1		10.04

		48		64		128		11.8976		1027		1025		2		9.8976		289.1		16.9		289.9		9.87

		72		63		126		11.7117		1027		1025		2		9.7117		289.1		16.2		289.2		9.71

		144		103		206		19.1477		1027		1018		9		10.1477		289.1		17.2		290.2		10.11

		168		140		280		26.026		1027		1011		16		10.026		289.1		17.9		290.9		9.96

		216		144		288		26.7696		1027		1010		17		9.7696		289.1		17.0		290		9.74

		240		118		236		21.9362		1027		1015		12		9.9362		289.1		17.2		290.2		9.90

		312		171		342		31.7889		1027		1005		22		9.7889		289.1		17.6		290.6		9.74

		336		217		434		40.3403		1027		996		31		9.3403		289.1		17.2		290.2		9.30

		360		252		504		46.8468		1027		989		38		8.8468		289.1		17.2		290.2		8.81

		384		219		438		40.7121		1027		995		32		8.7121		289.1		19.1		292.1		8.62

		408		121		242		22.4939		1027		1013		14		8.4939		289.1		17.0		290.0		8.47

		480		169		338		31.4171		1027		1004		23		8.4171		289.1		17.2		290.2		8.39

		504		115		230		21.3785		1027		1014		13		8.3785		289.1		17.6		290.6		8.34

		528		143		286		26.5837		1027		1009		18		8.5837		289.1		19.4		292.4		8.49

		576		171		342		31.7889		1027		1003		24		7.7889		289.1		17.8		290.8		7.74

		648		149		298		27.6991		1027		1007		20		7.6991		289.1		16.1		289.1		7.70

		672		237		474		44.0583		1027		991		36		8.0583		289.1		17.6		290.6		8.02

		720		113		226		21.0067		1027		1014		13		8.0067		289.1		16.8		289.8		7.99

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1

										1027								289.1



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04

		1		11.82		1.82		11.69		9.87

		41		11.38		1.38		11.09		9.71

		48		12.00		2.00		12.11		10.11

		113		12.21		2.21		12.17		9.96

		137		10.33		0.33		10.07		9.74

		161		10.83		0.83		10.73		9.90

		209		9.15		-0.85		8.89		9.74

		281		10.25		0.25		9.56		9.30

		305		10.43		0.43		9.25		8.81

		329		10.53		0.53		9.15		8.62

		353		10.44		0.44		8.90		8.47

		401		10.49		0.49		8.87		8.39

		449		9.71		-0.29		8.04		8.34

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11

		523		9.91		-0.09		8.11		8.20

		547		9.93		-0.07		7.93		8.00

		571		10.02		0.02		7.79		7.77

		645		9.82		-0.18		7.56		7.74

		669		10.20		0.20		7.89		7.70								Volume (ml)		Volume (l)

		693		9.93		-0.07		7.95		8.02								4500		4.5				Leak (mbar-l per s)

		717		9.70		-0.30		7.69		7.99								Time in s.		2592000				1.74E-06

																								2.43E-06
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Elapsed time (hr)

Net pressure change
 (mbar)

Net pressure drop of 4-tape plate over test box only
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451
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Extension (mm)

Hooke's Law test of EPDM strip
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Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61										0.7

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384





Initial pressure test

		



Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)



Hooke's Law

		(Hooke's Law on grommet flange)

		Mass		Extension		Mass		Extension

		0		0		0		0

		10.7		0.5		65.9		2.4

		21.5		0.9		101.4		4.6

		31.7		1.1		156.9		8

		42.5		1.4		216.8		11.7

		53.3		1.8		294.8		17.7

		64.1		2		339.3		18.3

		74.8		2.4		354.2		19.8

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed





Hooke's Law

		



gram-weight

extension (mm)

Hooke's Law test of grommet flange



Long term tests

		



Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica



New P test on 4-tape plate

		



Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica



Calculation page

		



Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% silica



Output R test 1

		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



gram-wt

Extension (mm)

Hooke's Law test of EPDM strip

&CBox qualification



Logbook sheet

		4 x power tape bundle qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Corrected box overpressure + 1000 [1] [mbar]		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Corrected box  overpressure -1000 [mbar] [2]

		0		54		108		10.0386		1027		1027		0		10.0386		1010.0386		289.1		16.1		289.1		1010.04		10.04		Set 1

		48		64		128		11.8976		1027		1025		2		9.8976		1009.8976		289.1		16.9		289.9		1007.11		7.11

		72		63		126		11.7117		1027		1025		2		9.7117		1009.7117		289.1		16.2		289.2		1009.36		9.36

		144		103		206		19.1477		1027		1018		9		10.1477		1010.1477		289.1		17.2		290.2		1006.32		6.32

		168		140		280		26.026		1027		1011		16		10.026		1010.026		289.1		17.9		290.9		1003.78		3.78

		216		144		288		26.7696		1027		1010		17		9.7696		1009.7696		289.1		17.0		290		1006.64		6.64

		240		118		236		21.9362		1027		1015		12		9.9362		1009.9362		289.1		17.2		290.2		1006.11		6.11

		312		171		342		31.7889		1027		1005		22		9.7889		1009.7889		289.1		17.6		290.6		1004.58		4.58

		336		217		434		40.3403		1027		996		31		9.3403		1009.3403		289.1		17.2		290.2		1005.51		5.51

		360		252		504		46.8468		1027		989		38		8.8468		1008.8468		289.1		17.2		290.2		1005.02		5.02

		384		219		438		40.7121		1027		995		32		8.7121		1008.7121		289.1		19.1		292.1		998.35		-1.65

		408		121		242		22.4939		1027		1013		14		8.4939		1008.4939		289.1		17.0		290.0		1005.36		5.36

		480		169		338		31.4171		1027		1004		23		8.4171		1008.4171		289.1		17.2		290.2		1004.59		4.59

		504		115		230		21.3785		1027		1014		13		8.3785		1008.3785		289.1		17.6		290.6		1003.17		3.17

		528		143		286		26.5837		1027		1009		18		8.5837		1008.5837		289.1		19.4		292.4		997.20		-2.80

		576		171		342		31.7889		1027		1003		24		7.7889		1007.7889		289.1		17.8		290.8		1001.90		1.90

		648		149		298		27.6991		1027		1007		20		7.6991		1007.6991		289.1		16.1		289.1		1007.70		7.70

		672		237		474		44.0583		1027		991		36		8.0583		1008.0583		289.1		17.6		290.6		1002.85		2.85

		720		113		226		21.0067		1027		1014		13		8.0067		1008.0067		289.1		16.8		289.8		1005.57		5.57

		4 x power tape bundle qualification (after irradiation) (started 08.00 19th February 2003)

		0		54		108		10.0386		1023		1023		0		10.0386		1010.0386		291.1		18.1		291.1		1010.04		10.04		Set 2				10.0386		10.00

		24		47		94		8.7373		1023		1009		14		-5.2627		994.7373		291.1		19.1		292.1		991.33		-8.67						-8.6681683328		11.33

		48		112		224		20.8208		1023		1005		18		2.8208		1002.8208		291.1		20.8		293.8		993.60		-6.40						-6.3950480599		13.60

		72		-44		-88		-8.1796		1023		1015		8		-16.1796		983.8204		291.1		21.2		294.2		973.45		-26.55						-26.546164378		7.95

		144		-27		-54		-5.0193		1023		1017		6		-11.0193		988.9807		291.1		21.8		294.8		976.57		-23.43						-23.4318800204		11.07

		168		56		112		10.4104		1023		1008		15		-4.5896		995.4104		291.1		23.8		296.8		976.29		-23.71						-23.7063091644		10.79

		192		97		194		18.0323		1023		1002		21		-2.9677		997.0323		291.1		23.8		296.8		977.88		-22.12						-22.1155575135		12.38

		240		27		54		5.0193		1023		1008		15		-9.9807		990.0193		291.1		21.9		294.9		977.26		-22.74						-22.737815429		11.76

		312		-93		-186		-17.2887		1023		1011		12		-29.2887		970.7113		291.1		17.1		290.1		974.06		-25.94						-25.9425734919		8.56

		336		12		24		2.2308		1023		1008		15		-12.7692		987.2308		291.1		21.0		294.0		977.49		-22.51						-22.5071908844		10.90

		360		-7		-14		-1.3013		1023		1006		17		-18.3013		981.6987		291.1		19.3		292.3		977.67		-22.33						-22.3315375641		11.20

		384		4		8		0.7436		1023		1011		12		-11.2564		988.7436		291.1		22.2		295.2		975.01		-24.99						-24.98895		9.51

		408		33		66		6.1347		1023		1003		20		-13.8653		986.1347		291.1		20.6		293.6		977.74		-22.26						-22.2622235354		11.30

		480		-69		-138		-12.8271		1023		1013		10		-22.8271		977.1729		291.1		18.4		291.4		976.17		-23.83						-23.833111908		10.67

		504		-6		-12		-1.1154		1023		1006		17		-18.1154		981.8846		292.1		20.1		293.1		978.53		-21.47						-21.4653986353		9.90

		528		-81		-162		-15.0579		1023		1023		0		-15.0579		984.9421		293.1		21.2		294.2		981.26		-18.74						-18.7405523114		9.80

		552		45		90		8.3655		1023		1030		-7		15.3655		1015.3655		294.1		23.4		296.4		1007.49		7.49						7.4864829622		9.99

		576		-16		-32		-2.9744		1023		1028		-5		2.0256		1002.0256		295.1		21.1		294.1		1005.43		5.43						5.4326914655		7.93

		672		-35		-70		-6.5065		1023		1025		-2		-4.5065		995.4935		296.1		20.1		293.1		1005.68		5.68						5.6827886387		8.18

		696		-33		-66		-6.1347		1023		1026		-3		-3.1347		996.8653		297.1		18.6		291.6		1015.67		15.67						15.6676290466		8.66

		720		20		40		3.718		1023		1022		1		2.718		1002.718		298.1		19.4		292.4		1022.26		22.26						22.2648283174		9.64



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Preradiation test										Postradiation test

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04		10.02		0.02		9.98		10.00

		1		11.82		1.82		11.69		9.87		9.64		-0.36		11.69		11.33

		41		11.38		1.38		11.09		9.71		12.52		2.52		11.09		13.60

		48		12.00		2.00		12.11		10.11		9.84		-4.16		12.11		7.95

		113		12.21		2.21		12.17		9.96		8.89		-1.11		12.17		11.07

		137		10.33		0.33		10.07		9.74		10.72		0.72		10.07		10.79

		161		10.83		0.83		10.73		9.90		9.66		1.66		10.73		12.38

		209		9.15		-0.85		8.89		9.74		9.87		2.87		8.89		11.76

		281		10.25		0.25		9.56		9.30		9.00		-1.00		9.56		8.56

		305		10.43		0.43		9.25		8.81		8.85		1.65		9.25		10.90

		329		10.53		0.53		9.15		8.62		9.01		2.05		9.15		11.20

		353		10.44		0.44		8.90		8.47		9.61		0.61		8.90		9.51

		401		10.49		0.49		8.87		8.39		8.43		2.43		8.87		11.30

		449		9.71		-0.29		8.04		8.34		8.40		2.62		8.04		10.67

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11		9.01		1.65		8.25		9.90

		523		9.91		-0.09		8.11		8.20		9.00		1.69		8.11		9.80

		547		9.93		-0.07		7.93		8.00		9.05		2.05		7.93		9.99

		571		10.02		0.02		7.79		7.77		8.14		0.14		7.79		7.93

		645		9.82		-0.18		7.56		7.74		8.62		0.62		7.56		8.18

		669		10.20		0.20		7.89		7.70		8.77		0.77		7.89		8.66

		693		9.93		-0.07		7.95		8.02

		717		9.70		-0.30		7.69		7.99		8.43		1.95		7.69		9.64

				Volume (ml)		Volume (l)

				4500		4.5				Leak (mbar-l per s)

				Time in s.		2592000				1.74E-06

										2.43E-06

		Preradiation test										Postradiation test

		Elapsed time (hr)		Net effect (mbar) pre		Net effect (mbar) post		Box only (mbar)		4-tape plate (mbar)		Add 10mbar				Box only (mbar)		4-tape plate (mbar)				Add 10mbar

		0		9.94		10.00

		1		11.82		10.00

		41		11.38		10.00

		48		12.00		9.84

		113		12.21		10.00

		137		10.33		10.00

		161		10.83		9.66

		209		9.15		9.87

		281		10.25		10.00

		305		10.43		8.85

		329		10.53		9.01

		353		10.44		9.61

		401		10.49		8.43

		449		9.71		8.40

		475		9.55

		499		10.14		9.01

		523		9.91		9.00

		547		9.93		9.05

		571		10.02		8.14

		645		9.82		8.62

		669		10.20		8.77

		693		9.93

		717		9.70		8.43





		



Elapsed time (hr)

Net pressure change
 (mbar)

Net pressure drop of 4-tape plate over test box only



		



Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)



		



Pre rad test

Post rad test

Elapsed time (hr)

Overpressure (mbar)

Pre- & post radiation pressure change on the 4-tape plate



		

				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451





		Elapsed time (hr)		Oil level (mm)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Temperature at start (K)		Temperature for this reading (C)
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Chart1

		0

		35.26

		65.88

		101.14

		132.07
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		222
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Load (gram-wt)

Extension (mm)

Hooke's Law test on Stycast 2741 1:1.5 flexible mix

0

0.9

2.2

3.4

4.9

6.3

6.8

8.2

9.7

11.3



Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61										0.7

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384





Initial pressure test
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Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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0
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0
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0
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0

0

0
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0



Hooke's Law

		(Hooke's Law on grommet flange)

		Mass		Extension		Mass		Extension

		0		0		0		0

		10.7		0.5		65.9		2.4

		21.5		0.9		101.4		4.6

		31.7		1.1		156.9		8

		42.5		1.4		216.8		11.7

		53.3		1.8		294.8		17.7

		64.1		2		339.3		18.3

		74.8		2.4		354.2		19.8

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed

		Furcation tube

		Load		Extension

		0		0

		78.64		0.6

		144.14		1.3

		179.4		1.8

		185.11		2.45

		211.94		2.95

		248.12		3.5

		308.1		4.7

		Stycast F

		Load		Extension

		0		0

		35.26		0.9

		65.88		2.2

		101.14		3.4

		132.07		4.9

		158.87		6.3

		164.25		6.8

		195.17		8.2

		222.00		9.7

		257.26		11.3





Hooke's Law

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



gram-weight

extension (mm)

Hooke's Law test of grommet flange

0

0

0

0

0

0

0

0

0

0



Long term tests

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica

0

0

0

0

0

0

0

0

0

0

0

0



New P test on 4-tape plate

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica

0

0

0

0

0

0

0

0

0

0

0

0

0



Calculation page

		



Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% silica



Output R test 1

		



gram-wt

Extension (mm)

Hooke's Law test of EPDM strip

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Load (gram-wt)

Extension (mm)

Hooke's Law test on furcation tubing



Logbook sheet

		



Load (gram-wt)

Extension (mm)

Hooke's Law test on Stycast 2741 1:1.5 flexible mix



		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		4 x power tape bundle qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Corrected box overpressure + 1000 [1] [mbar]		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Corrected box  overpressure -1000 [mbar] [2]

		0		54		108		10.0386		1027		1027		0		10.0386		1010.0386		289.1		16.1		289.1		1010.04		10.04		Set 1

		48		64		128		11.8976		1027		1025		2		9.8976		1009.8976		289.1		16.9		289.9		1007.11		7.11

		72		63		126		11.7117		1027		1025		2		9.7117		1009.7117		289.1		16.2		289.2		1009.36		9.36

		144		103		206		19.1477		1027		1018		9		10.1477		1010.1477		289.1		17.2		290.2		1006.32		6.32

		168		140		280		26.026		1027		1011		16		10.026		1010.026		289.1		17.9		290.9		1003.78		3.78

		216		144		288		26.7696		1027		1010		17		9.7696		1009.7696		289.1		17.0		290		1006.64		6.64

		240		118		236		21.9362		1027		1015		12		9.9362		1009.9362		289.1		17.2		290.2		1006.11		6.11

		312		171		342		31.7889		1027		1005		22		9.7889		1009.7889		289.1		17.6		290.6		1004.58		4.58

		336		217		434		40.3403		1027		996		31		9.3403		1009.3403		289.1		17.2		290.2		1005.51		5.51

		360		252		504		46.8468		1027		989		38		8.8468		1008.8468		289.1		17.2		290.2		1005.02		5.02

		384		219		438		40.7121		1027		995		32		8.7121		1008.7121		289.1		19.1		292.1		998.35		-1.65

		408		121		242		22.4939		1027		1013		14		8.4939		1008.4939		289.1		17.0		290.0		1005.36		5.36

		480		169		338		31.4171		1027		1004		23		8.4171		1008.4171		289.1		17.2		290.2		1004.59		4.59

		504		115		230		21.3785		1027		1014		13		8.3785		1008.3785		289.1		17.6		290.6		1003.17		3.17

		528		143		286		26.5837		1027		1009		18		8.5837		1008.5837		289.1		19.4		292.4		997.20		-2.80

		576		171		342		31.7889		1027		1003		24		7.7889		1007.7889		289.1		17.8		290.8		1001.90		1.90

		648		149		298		27.6991		1027		1007		20		7.6991		1007.6991		289.1		16.1		289.1		1007.70		7.70

		672		237		474		44.0583		1027		991		36		8.0583		1008.0583		289.1		17.6		290.6		1002.85		2.85

		720		113		226		21.0067		1027		1014		13		8.0067		1008.0067		289.1		16.8		289.8		1005.57		5.57

		4 x power tape bundle qualification (after irradiation) (started 08.00 19th February 2003)

		0		54		108		10.0386		1023		1023		0		10.0386		1010.0386		291.1		18.1		291.1		1010.04		10.04		Set 2				10.0386		10.00

		24		47		94		8.7373		1023		1009		14		-5.2627		994.7373		291.1		19.1		292.1		991.33		-8.67						-8.6681683328		11.33

		48		112		224		20.8208		1023		1005		18		2.8208		1002.8208		291.1		20.8		293.8		993.60		-6.40						-6.3950480599		13.60

		72		-44		-88		-8.1796		1023		1015		8		-16.1796		983.8204		291.1		21.2		294.2		973.45		-26.55						-26.546164378		7.95

		144		-27		-54		-5.0193		1023		1017		6		-11.0193		988.9807		291.1		21.8		294.8		976.57		-23.43						-23.4318800204		11.07

		168		56		112		10.4104		1023		1008		15		-4.5896		995.4104		291.1		23.8		296.8		976.29		-23.71						-23.7063091644		10.79

		192		97		194		18.0323		1023		1002		21		-2.9677		997.0323		291.1		23.8		296.8		977.88		-22.12						-22.1155575135		12.38

		240		27		54		5.0193		1023		1008		15		-9.9807		990.0193		291.1		21.9		294.9		977.26		-22.74						-22.737815429		11.76

		312		-93		-186		-17.2887		1023		1011		12		-29.2887		970.7113		291.1		17.1		290.1		974.06		-25.94						-25.9425734919		8.56

		336		12		24		2.2308		1023		1008		15		-12.7692		987.2308		291.1		21.0		294.0		977.49		-22.51						-22.5071908844		10.90

		360		-7		-14		-1.3013		1023		1006		17		-18.3013		981.6987		291.1		19.3		292.3		977.67		-22.33						-22.3315375641		11.20

		384		4		8		0.7436		1023		1011		12		-11.2564		988.7436		291.1		22.2		295.2		975.01		-24.99						-24.98895		9.51

		408		33		66		6.1347		1023		1003		20		-13.8653		986.1347		291.1		20.6		293.6		977.74		-22.26						-22.2622235354		11.30

		480		-69		-138		-12.8271		1023		1013		10		-22.8271		977.1729		291.1		18.4		291.4		976.17		-23.83						-23.833111908		10.67

		504		-6		-12		-1.1154		1023		1006		17		-18.1154		981.8846		292.1		20.1		293.1		978.53		-21.47						-21.4653986353		9.90

		528		-81		-162		-15.0579		1023		1023		0		-15.0579		984.9421		293.1		21.2		294.2		981.26		-18.74						-18.7405523114		9.80

		552		45		90		8.3655		1023		1030		-7		15.3655		1015.3655		294.1		23.4		296.4		1007.49		7.49						7.4864829622		9.99

		576		-16		-32		-2.9744		1023		1028		-5		2.0256		1002.0256		295.1		21.1		294.1		1005.43		5.43						5.4326914655		7.93

		672		-35		-70		-6.5065		1023		1025		-2		-4.5065		995.4935		296.1		20.1		293.1		1005.68		5.68						5.6827886387		8.18

		696		-33		-66		-6.1347		1023		1026		-3		-3.1347		996.8653		297.1		18.6		291.6		1015.67		15.67						15.6676290466		8.66

		720		20		40		3.718		1023		1022		1		2.718		1002.718		298.1		19.4		292.4		1022.26		22.26						22.2648283174		9.64



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Preradiation test										Postradiation test

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04		10.02		0.02		9.98		10.00

		1		11.82		1.82		11.69		9.87		9.64		-0.36		11.69		11.33

		41		11.38		1.38		11.09		9.71		12.52		2.52		11.09		13.60

		48		12.00		2.00		12.11		10.11		9.84		-4.16		12.11		7.95

		113		12.21		2.21		12.17		9.96		8.89		-1.11		12.17		11.07

		137		10.33		0.33		10.07		9.74		10.72		0.72		10.07		10.79

		161		10.83		0.83		10.73		9.90		9.66		1.66		10.73		12.38

		209		9.15		-0.85		8.89		9.74		9.87		2.87		8.89		11.76

		281		10.25		0.25		9.56		9.30		9.00		-1.00		9.56		8.56

		305		10.43		0.43		9.25		8.81		8.85		1.65		9.25		10.90

		329		10.53		0.53		9.15		8.62		9.01		2.05		9.15		11.20

		353		10.44		0.44		8.90		8.47		9.61		0.61		8.90		9.51

		401		10.49		0.49		8.87		8.39		8.43		2.43		8.87		11.30

		449		9.71		-0.29		8.04		8.34		8.40		2.62		8.04		10.67

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11		9.01		1.65		8.25		9.90

		523		9.91		-0.09		8.11		8.20		9.00		1.69		8.11		9.80

		547		9.93		-0.07		7.93		8.00		9.05		2.05		7.93		9.99

		571		10.02		0.02		7.79		7.77		8.14		0.14		7.79		7.93

		645		9.82		-0.18		7.56		7.74		8.62		0.62		7.56		8.18

		669		10.20		0.20		7.89		7.70		8.77		0.77		7.89		8.66

		693		9.93		-0.07		7.95		8.02

		717		9.70		-0.30		7.69		7.99		8.43		1.95		7.69		9.64

				Volume (ml)		Volume (l)

				4500		4.5				Leak (mbar-l per s)

				Time in s.		2592000				1.74E-06

										2.43E-06

		Preradiation test										Postradiation test

		Elapsed time (hr)		Net effect (mbar) pre		Net effect (mbar) post		Box only (mbar)		4-tape plate (mbar)		Add 10mbar				Box only (mbar)		4-tape plate (mbar)				Add 10mbar

		0		9.94		10.00

		1		11.82		10.00

		41		11.38		10.00

		48		12.00		9.84

		113		12.21		10.00

		137		10.33		10.00

		161		10.83		9.66

		209		9.15		9.87

		281		10.25		10.00

		305		10.43		8.85

		329		10.53		9.01

		353		10.44		9.61

		401		10.49		8.43

		449		9.71		8.40

		475		9.55

		499		10.14		9.01

		523		9.91		9.00

		547		9.93		9.05

		571		10.02		8.14

		645		9.82		8.62

		669		10.20		8.77

		693		9.93

		717		9.70		8.43
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Elapsed time (hr)

Net pressure change
 (mbar)

Net pressure drop of 4-tape plate over test box only
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)
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Pre rad test

Post rad test

Elapsed time (hr)

Overpressure (mbar)

Pre- & post radiation pressure change on the 4-tape plate
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451





		Elapsed time (hr)		Oil level (mm)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Temperature at start (K)		Temperature for this reading (C)
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		25.49

		39.45
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		73

		86.99

		112.19

		149.14
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Load gram.wt

Extension

Adhesion test of rigid Stycast 2741/Catalyst 15 (1:1.5 mix)
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Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61										0.7

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384





Initial pressure test
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Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)

0
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Hooke's Law

		(Hooke's Law on grommet flange)

		Mass		Extension		Mass		Extension

		0		0		0		0

		10.7		0.5		65.9		2.4

		21.5		0.9		101.4		4.6

		31.7		1.1		156.9		8

		42.5		1.4		216.8		11.7

		53.3		1.8		294.8		17.7

		64.1		2		339.3		18.3

		74.8		2.4		354.2		19.8

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed

		Furcation tube

		Load		Extension

		0		0

		78.64		0.6

		144.14		1.3

		179.4		1.8

		185.11		2.45

		211.94		2.95

		248.12		3.5

		308.1		4.7

		Stycast F

		Load		Extension

		0		0

		35.26		0.9

		65.88		2.2

		101.14		3.4

		132.07		4.9

		158.87		6.3

		164.25		6.8

		195.17		8.2

		222.00		9.7

		257.26		11.3

		Heat shrink (unshrunk)

		Load		Extension

		0		0

		26.83		0.4

		63.01		1

		93.96		1.3

		153.93		1.4

		219.83		1.6

		254.27		1.9

		340.64		2

		Heat shrink (shrunk)

		Load		Extension

		0		0

		78.92		0.6

		118.18		0.9

		197.1		1

		254.27		1.2

		340.65		1.4

		419.56		1.7

		485.46		2

		Adhesion test of Stycast R

		Load		Extension

		7.57		0

		25.49		0

		39.45		0

		47.51		0

		73		0

		86.99		0.2

		112.19		0.4

		149.14		0.8

		174.66		1

		188.63		1.5

		196.65		2

		222.17		2

		261.66
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Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica
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New P test on 4-tape plate
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Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica
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Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% silica
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Hooke's Law test of EPDM strip
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Extension (mm)

Hooke's Law test on furcation tubing

0

0

0

0

0

0

0

0



Logbook sheet

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Load (gram-wt)

Extension (mm)

Hooke's Law test on Stycast 2741 1:1.5 flexible mix
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Load (gram.wt)

Extension (mm)

Unshrunk heatshrink elasticity test



		



Load (gram.wt)

Extension (mm)

Shrunk heatshrink elasticity test



		



Load gram.wt

Extension

Adhesion test of rigid Stycast 2741/Catalyst 15 (1:1.5 mix)



		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		4 x power tape bundle qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Corrected box overpressure + 1000 [1] [mbar]		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Corrected box  overpressure -1000 [mbar] [2]

		0		54		108		10.0386		1027		1027		0		10.0386		1010.0386		289.1		16.1		289.1		1010.04		10.04		Set 1

		48		64		128		11.8976		1027		1025		2		9.8976		1009.8976		289.1		16.9		289.9		1007.11		7.11

		72		63		126		11.7117		1027		1025		2		9.7117		1009.7117		289.1		16.2		289.2		1009.36		9.36

		144		103		206		19.1477		1027		1018		9		10.1477		1010.1477		289.1		17.2		290.2		1006.32		6.32

		168		140		280		26.026		1027		1011		16		10.026		1010.026		289.1		17.9		290.9		1003.78		3.78

		216		144		288		26.7696		1027		1010		17		9.7696		1009.7696		289.1		17.0		290		1006.64		6.64

		240		118		236		21.9362		1027		1015		12		9.9362		1009.9362		289.1		17.2		290.2		1006.11		6.11

		312		171		342		31.7889		1027		1005		22		9.7889		1009.7889		289.1		17.6		290.6		1004.58		4.58

		336		217		434		40.3403		1027		996		31		9.3403		1009.3403		289.1		17.2		290.2		1005.51		5.51

		360		252		504		46.8468		1027		989		38		8.8468		1008.8468		289.1		17.2		290.2		1005.02		5.02

		384		219		438		40.7121		1027		995		32		8.7121		1008.7121		289.1		19.1		292.1		998.35		-1.65

		408		121		242		22.4939		1027		1013		14		8.4939		1008.4939		289.1		17.0		290.0		1005.36		5.36

		480		169		338		31.4171		1027		1004		23		8.4171		1008.4171		289.1		17.2		290.2		1004.59		4.59

		504		115		230		21.3785		1027		1014		13		8.3785		1008.3785		289.1		17.6		290.6		1003.17		3.17

		528		143		286		26.5837		1027		1009		18		8.5837		1008.5837		289.1		19.4		292.4		997.20		-2.80

		576		171		342		31.7889		1027		1003		24		7.7889		1007.7889		289.1		17.8		290.8		1001.90		1.90

		648		149		298		27.6991		1027		1007		20		7.6991		1007.6991		289.1		16.1		289.1		1007.70		7.70

		672		237		474		44.0583		1027		991		36		8.0583		1008.0583		289.1		17.6		290.6		1002.85		2.85

		720		113		226		21.0067		1027		1014		13		8.0067		1008.0067		289.1		16.8		289.8		1005.57		5.57

		4 x power tape bundle qualification (after irradiation) (started 08.00 19th February 2003)

		0		54		108		10.0386		1023		1023		0		10.0386		1010.0386		291.1		18.1		291.1		1010.04		10.04		Set 2				10.0386		10.00

		24		47		94		8.7373		1023		1009		14		-5.2627		994.7373		291.1		19.1		292.1		991.33		-8.67						-8.6681683328		11.33

		48		112		224		20.8208		1023		1005		18		2.8208		1002.8208		291.1		20.8		293.8		993.60		-6.40						-6.3950480599		13.60

		72		-44		-88		-8.1796		1023		1015		8		-16.1796		983.8204		291.1		21.2		294.2		973.45		-26.55						-26.546164378		7.95

		144		-27		-54		-5.0193		1023		1017		6		-11.0193		988.9807		291.1		21.8		294.8		976.57		-23.43						-23.4318800204		11.07

		168		56		112		10.4104		1023		1008		15		-4.5896		995.4104		291.1		23.8		296.8		976.29		-23.71						-23.7063091644		10.79

		192		97		194		18.0323		1023		1002		21		-2.9677		997.0323		291.1		23.8		296.8		977.88		-22.12						-22.1155575135		12.38

		240		27		54		5.0193		1023		1008		15		-9.9807		990.0193		291.1		21.9		294.9		977.26		-22.74						-22.737815429		11.76

		312		-93		-186		-17.2887		1023		1011		12		-29.2887		970.7113		291.1		17.1		290.1		974.06		-25.94						-25.9425734919		8.56

		336		12		24		2.2308		1023		1008		15		-12.7692		987.2308		291.1		21.0		294.0		977.49		-22.51						-22.5071908844		10.90

		360		-7		-14		-1.3013		1023		1006		17		-18.3013		981.6987		291.1		19.3		292.3		977.67		-22.33						-22.3315375641		11.20

		384		4		8		0.7436		1023		1011		12		-11.2564		988.7436		291.1		22.2		295.2		975.01		-24.99						-24.98895		9.51

		408		33		66		6.1347		1023		1003		20		-13.8653		986.1347		291.1		20.6		293.6		977.74		-22.26						-22.2622235354		11.30

		480		-69		-138		-12.8271		1023		1013		10		-22.8271		977.1729		291.1		18.4		291.4		976.17		-23.83						-23.833111908		10.67

		504		-6		-12		-1.1154		1023		1006		17		-18.1154		981.8846		292.1		20.1		293.1		978.53		-21.47						-21.4653986353		9.90

		528		-81		-162		-15.0579		1023		1023		0		-15.0579		984.9421		293.1		21.2		294.2		981.26		-18.74						-18.7405523114		9.80

		552		45		90		8.3655		1023		1030		-7		15.3655		1015.3655		294.1		23.4		296.4		1007.49		7.49						7.4864829622		9.99

		576		-16		-32		-2.9744		1023		1028		-5		2.0256		1002.0256		295.1		21.1		294.1		1005.43		5.43						5.4326914655		7.93

		672		-35		-70		-6.5065		1023		1025		-2		-4.5065		995.4935		296.1		20.1		293.1		1005.68		5.68						5.6827886387		8.18

		696		-33		-66		-6.1347		1023		1026		-3		-3.1347		996.8653		297.1		18.6		291.6		1015.67		15.67						15.6676290466		8.66

		720		20		40		3.718		1023		1022		1		2.718		1002.718		298.1		19.4		292.4		1022.26		22.26						22.2648283174		9.64



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Preradiation test										Postradiation test

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04		10.02		0.02		9.98		10.00

		1		11.82		1.82		11.69		9.87		9.64		-0.36		11.69		11.33

		41		11.38		1.38		11.09		9.71		12.52		2.52		11.09		13.60

		48		12.00		2.00		12.11		10.11		9.84		-4.16		12.11		7.95

		113		12.21		2.21		12.17		9.96		8.89		-1.11		12.17		11.07

		137		10.33		0.33		10.07		9.74		10.72		0.72		10.07		10.79

		161		10.83		0.83		10.73		9.90		9.66		1.66		10.73		12.38

		209		9.15		-0.85		8.89		9.74		9.87		2.87		8.89		11.76

		281		10.25		0.25		9.56		9.30		9.00		-1.00		9.56		8.56

		305		10.43		0.43		9.25		8.81		8.85		1.65		9.25		10.90

		329		10.53		0.53		9.15		8.62		9.01		2.05		9.15		11.20

		353		10.44		0.44		8.90		8.47		9.61		0.61		8.90		9.51

		401		10.49		0.49		8.87		8.39		8.43		2.43		8.87		11.30

		449		9.71		-0.29		8.04		8.34		8.40		2.62		8.04		10.67

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11		9.01		1.65		8.25		9.90

		523		9.91		-0.09		8.11		8.20		9.00		1.69		8.11		9.80

		547		9.93		-0.07		7.93		8.00		9.05		2.05		7.93		9.99

		571		10.02		0.02		7.79		7.77		8.14		0.14		7.79		7.93

		645		9.82		-0.18		7.56		7.74		8.62		0.62		7.56		8.18

		669		10.20		0.20		7.89		7.70		8.77		0.77		7.89		8.66

		693		9.93		-0.07		7.95		8.02

		717		9.70		-0.30		7.69		7.99		8.43		1.95		7.69		9.64

				Volume (ml)		Volume (l)

				4500		4.5				Leak (mbar-l per s)

				Time in s.		2592000				1.74E-06

										2.43E-06

		Preradiation test										Postradiation test

		Elapsed time (hr)		Net effect (mbar) pre		Net effect (mbar) post		Box only (mbar)		4-tape plate (mbar)		Add 10mbar				Box only (mbar)		4-tape plate (mbar)				Add 10mbar

		0		9.94		10.00

		1		11.82		10.00

		41		11.38		10.00

		48		12.00		9.84

		113		12.21		10.00

		137		10.33		10.00

		161		10.83		9.66

		209		9.15		9.87

		281		10.25		10.00

		305		10.43		8.85

		329		10.53		9.01

		353		10.44		9.61

		401		10.49		8.43

		449		9.71		8.40

		475		9.55

		499		10.14		9.01

		523		9.91		9.00

		547		9.93		9.05

		571		10.02		8.14

		645		9.82		8.62

		669		10.20		8.77

		693		9.93

		717		9.70		8.43
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Elapsed time (hr)

Net pressure change
 (mbar)

Net pressure drop of 4-tape plate over test box only
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)

0
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Pre rad test

Post rad test

Elapsed time (hr)

Overpressure (mbar)

Pre- & post radiation pressure change on the 4-tape plate
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451





		Elapsed time (hr)		Oil level (mm)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Temperature at start (K)		Temperature for this reading (C)
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Chart1

		0

		78.64

		144.14

		179.4

		185.11

		211.94

		248.12

		308.1



Load (gram-wt)

Extension (mm)

Hooke's Law test on furcation tubing

0

0.6

1.3

1.8

2.45

2.95

3.5

4.7



Initial pressure test

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61										0.7

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384





Initial pressure test
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Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)
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Hooke's Law

		(Hooke's Law on grommet flange)

		Mass		Extension		Mass		Extension

		0		0		0		0

		10.7		0.5		65.9		2.4

		21.5		0.9		101.4		4.6

		31.7		1.1		156.9		8

		42.5		1.4		216.8		11.7

		53.3		1.8		294.8		17.7

		64.1		2		339.3		18.3

		74.8		2.4		354.2		19.8

		89		2.6

		99.8		3.1

		Load		Extension		Kapton:Kapton bond strength

		10		0.2

		15		0.2

		20		0.2

		30		0.3

		50		0.3

		100		0.4

		150		0.4

		200		0.5

		250		0.5

		300		0.6

		400		0.6

		500		1.4

		Load		Extension

		10		0.1

		50		0.2

		100		0.2

		200		0.2

		300		0.3

		400		0.3

		500		0.4

		600		0.4

		700		0.5

		800		0.5

		900		0.6

		1000		0.8

		1200		1.8

		Load		Extension

		0		0

		5		2.5

		10		5.2

		15		8.7

		20		11.5

		25		14.0

		30		19.7

		35		22.7

		40		Failed

		Furcation tube

		Load		Extension

		0		0

		78.64		0.6

		144.14		1.3

		179.4		1.8

		185.11		2.45

		211.94		2.95

		248.12		3.5

		308.1		4.7





Hooke's Law
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		74.8
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gram-weight

extension (mm)

Hooke's Law test of grommet flange
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Long term tests
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Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to Kapton tape using Techsil 6156 + 50% silica

0

0

0

0

0

0

0

0

0

0

0

0



New P test on 4-tape plate
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Load (gram-wt)

Extension (mm)

Bond test of Kapton tape to silicone rubber using Techsil 6166 + 50% silica
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Failure point

Load (gram-wt)

Extension (mm)

Tests of the strength and elasticity of Techsil 6166 + 50% silica



Output R test 1

		



gram-wt

Extension (mm)

Hooke's Law test of EPDM strip

0

65.9

101.4

156.9

216.8

294.8

339.3

354.2

0

2.4

4.6

8

11.7

17.7

18.3

19.8

Load (gram-wt)

Extension (mm)

Hooke's Law test on furcation tubing



Logbook sheet

		Box qualification

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Copy

		Function test line 1		54		108		10.0386		1003		1003		0		10.0386		293		20		293		10.0386

		Function test line 2		59.4		118.8		11.04246		1003		1004		-1		12.04246		293		25		298		11.840405302

		0		54		108		10.0386		1003		1003		0		10.0386		291.7		20.5		293.5		9.98		9.98

		1		58		116		10.7822		1003		1004		-1		11.7822		291.7		21.0		294.0		11.69		11.69

		41		60		120		11.154		1003		1003		0		11.154		291.7		20.5		293.5		11.09		11.09

		48		66		132		12.2694		1003		1003		0		12.2694		291.7		22.5		295.5		12.11		12.11

		113		-10		-20		-1.859		1003		1017		-14		12.141		291.7		17.9		290.9		12.17		12.17

		137		54		108		10.0386		1003		1003		0		10.0386		291.7		17.7		290.7		10.07		10.07

		161		36		72		6.6924		1003		1007		-4		10.6924		291.7		17.8		290.8		10.73		10.73

		209		-103		-206		-19.1477		1003		1031		-28		8.8523		291.7		17.5		290.5		8.89		8.89

		281		-121		-242		-22.4939		1003		1035		-32		9.5061		291.7		17.2		290.2		9.56		9.56

		305		-123		-246		-22.8657		1003		1035		-32		9.1343		291.7		15.2		288.2		9.25		9.25

		329		-102		-204		-18.9618		1003		1031		-28		9.0382		291.7		15.1		288.1		9.15		9.15

		353		-87		-174		-16.1733		1003		1028		-25		8.8267		291.7		16.2		289.2		8.90		8.90

		401		-125		-250		-23.2375		1003		1035		-32		8.7625		291.7		15.1		288.1		8.87		8.87

		449		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.2		288.2		8.04		8.04

		475		-124		-248		-23.0516		1003		1034		-31		7.9484		291.7		15.6		288.6		8.03		8.03

		499		-96		-192		-17.8464		1003		1029		-26		8.1536		291.7		15.2		288.2		8.25		8.25

		523		-86		-172		-15.9874		1003		1027		-24		8.0126		291.7		15.2		288.2		8.11		8.11

		547		-1		-2		-0.1859		1003		1011		-8		7.8141		291.7		14.3		287.3		7.93		7.93

		571		4		8		0.7436		1003		1010		-7		7.7436		291.7		16.8		289.8		7.79		7.79

		645		-51		-102		-9.4809		1003		1020		-17		7.5191		291.7		17.0		290.0		7.56		7.56

		669		10		20		1.859		1003		1009		-6		7.859		291.7		17.4		290.4		7.89		7.89

		693		5		10		0.9295		1003		1010		-7		7.9295		291.7		18.0		291.0		7.95		7.95

		717		9		18		1.6731		1003		1009		-6		7.6731		291.7		17.9		290.9		7.69		7.69



&CBox qualification



		4 x power tape bundle qualification (started 08.00 8th January 2002)

		Elapsed time (hr)		Oil level (mm)		Oil level x 2 (mm)		Box overpressure (mbar)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Change in barometric pressure (mbar)		Corrected box overpressure (1) (mbar)		Corrected box overpressure + 1000 [1] [mbar]		Temperature at start (K)		Temperature for this reading (C)		Temperature for this reading (K)		Corrected box overpressure (2) (mbar)		Corrected box  overpressure -1000 [mbar] [2]

		0		54		108		10.0386		1027		1027		0		10.0386		1010.0386		289.1		16.1		289.1		1010.04		10.04		Set 1

		48		64		128		11.8976		1027		1025		2		9.8976		1009.8976		289.1		16.9		289.9		1007.11		7.11

		72		63		126		11.7117		1027		1025		2		9.7117		1009.7117		289.1		16.2		289.2		1009.36		9.36

		144		103		206		19.1477		1027		1018		9		10.1477		1010.1477		289.1		17.2		290.2		1006.32		6.32

		168		140		280		26.026		1027		1011		16		10.026		1010.026		289.1		17.9		290.9		1003.78		3.78

		216		144		288		26.7696		1027		1010		17		9.7696		1009.7696		289.1		17.0		290		1006.64		6.64

		240		118		236		21.9362		1027		1015		12		9.9362		1009.9362		289.1		17.2		290.2		1006.11		6.11

		312		171		342		31.7889		1027		1005		22		9.7889		1009.7889		289.1		17.6		290.6		1004.58		4.58

		336		217		434		40.3403		1027		996		31		9.3403		1009.3403		289.1		17.2		290.2		1005.51		5.51

		360		252		504		46.8468		1027		989		38		8.8468		1008.8468		289.1		17.2		290.2		1005.02		5.02

		384		219		438		40.7121		1027		995		32		8.7121		1008.7121		289.1		19.1		292.1		998.35		-1.65

		408		121		242		22.4939		1027		1013		14		8.4939		1008.4939		289.1		17.0		290.0		1005.36		5.36

		480		169		338		31.4171		1027		1004		23		8.4171		1008.4171		289.1		17.2		290.2		1004.59		4.59

		504		115		230		21.3785		1027		1014		13		8.3785		1008.3785		289.1		17.6		290.6		1003.17		3.17

		528		143		286		26.5837		1027		1009		18		8.5837		1008.5837		289.1		19.4		292.4		997.20		-2.80

		576		171		342		31.7889		1027		1003		24		7.7889		1007.7889		289.1		17.8		290.8		1001.90		1.90

		648		149		298		27.6991		1027		1007		20		7.6991		1007.6991		289.1		16.1		289.1		1007.70		7.70

		672		237		474		44.0583		1027		991		36		8.0583		1008.0583		289.1		17.6		290.6		1002.85		2.85

		720		113		226		21.0067		1027		1014		13		8.0067		1008.0067		289.1		16.8		289.8		1005.57		5.57

		4 x power tape bundle qualification (after irradiation) (started 08.00 19th February 2003)

		0		54		108		10.0386		1023		1023		0		10.0386		1010.0386		291.1		18.1		291.1		1010.04		10.04		Set 2				10.0386		10.00

		24		47		94		8.7373		1023		1009		14		-5.2627		994.7373		291.1		19.1		292.1		991.33		-8.67						-8.6681683328		11.33

		48		112		224		20.8208		1023		1005		18		2.8208		1002.8208		291.1		20.8		293.8		993.60		-6.40						-6.3950480599		13.60

		72		-44		-88		-8.1796		1023		1015		8		-16.1796		983.8204		291.1		21.2		294.2		973.45		-26.55						-26.546164378		7.95

		144		-27		-54		-5.0193		1023		1017		6		-11.0193		988.9807		291.1		21.8		294.8		976.57		-23.43						-23.4318800204		11.07

		168		56		112		10.4104		1023		1008		15		-4.5896		995.4104		291.1		23.8		296.8		976.29		-23.71						-23.7063091644		10.79

		192		97		194		18.0323		1023		1002		21		-2.9677		997.0323		291.1		23.8		296.8		977.88		-22.12						-22.1155575135		12.38

		240		27		54		5.0193		1023		1008		15		-9.9807		990.0193		291.1		21.9		294.9		977.26		-22.74						-22.737815429		11.76

		312		-93		-186		-17.2887		1023		1011		12		-29.2887		970.7113		291.1		17.1		290.1		974.06		-25.94						-25.9425734919		8.56

		336		12		24		2.2308		1023		1008		15		-12.7692		987.2308		291.1		21.0		294.0		977.49		-22.51						-22.5071908844		10.90

		360		-7		-14		-1.3013		1023		1006		17		-18.3013		981.6987		291.1		19.3		292.3		977.67		-22.33						-22.3315375641		11.20

		384		4		8		0.7436		1023		1011		12		-11.2564		988.7436		291.1		22.2		295.2		975.01		-24.99						-24.98895		9.51

		408		33		66		6.1347		1023		1003		20		-13.8653		986.1347		291.1		20.6		293.6		977.74		-22.26						-22.2622235354		11.30

		480		-69		-138		-12.8271		1023		1013		10		-22.8271		977.1729		291.1		18.4		291.4		976.17		-23.83						-23.833111908		10.67

		504		-6		-12		-1.1154		1023		1006		17		-18.1154		981.8846		292.1		20.1		293.1		978.53		-21.47						-21.4653986353		9.90

		528		-81		-162		-15.0579		1023		1023		0		-15.0579		984.9421		293.1		21.2		294.2		981.26		-18.74						-18.7405523114		9.80

		552		45		90		8.3655		1023		1030		-7		15.3655		1015.3655		294.1		23.4		296.4		1007.49		7.49						7.4864829622		9.99

		576		-16		-32		-2.9744		1023		1028		-5		2.0256		1002.0256		295.1		21.1		294.1		1005.43		5.43						5.4326914655		7.93

		672		-35		-70		-6.5065		1023		1025		-2		-4.5065		995.4935		296.1		20.1		293.1		1005.68		5.68						5.6827886387		8.18

		696		-33		-66		-6.1347		1023		1026		-3		-3.1347		996.8653		297.1		18.6		291.6		1015.67		15.67						15.6676290466		8.66

		720		20		40		3.718		1023		1022		1		2.718		1002.718		298.1		19.4		292.4		1022.26		22.26						22.2648283174		9.64



&CLong term test on 4 tape-bunch plate



		

		Test 1: Comparison of box only with aluminium alloy plate containing 4 groups of 6 tapes

		Preradiation test										Postradiation test

		Elapsed time (hr)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)		Add 10mbar		Net effect (mbar)		Box only (mbar)		4-tape plate (mbar)

		0		9.94		-0.06		9.98		10.04		10.02		0.02		9.98		10.00

		1		11.82		1.82		11.69		9.87		9.64		-0.36		11.69		11.33

		41		11.38		1.38		11.09		9.71		12.52		2.52		11.09		13.60

		48		12.00		2.00		12.11		10.11		9.84		-4.16		12.11		7.95

		113		12.21		2.21		12.17		9.96		8.89		-1.11		12.17		11.07

		137		10.33		0.33		10.07		9.74		10.72		0.72		10.07		10.79

		161		10.83		0.83		10.73		9.90		9.66		1.66		10.73		12.38

		209		9.15		-0.85		8.89		9.74		9.87		2.87		8.89		11.76

		281		10.25		0.25		9.56		9.30		9.00		-1.00		9.56		8.56

		305		10.43		0.43		9.25		8.81		8.85		1.65		9.25		10.90

		329		10.53		0.53		9.15		8.62		9.01		2.05		9.15		11.20

		353		10.44		0.44		8.90		8.47		9.61		0.61		8.90		9.51

		401		10.49		0.49		8.87		8.39		8.43		2.43		8.87		11.30

		449		9.71		-0.29		8.04		8.34		8.40		2.62		8.04		10.67

		475		9.55		-0.45		8.03		8.49

		499		10.14		0.14		8.25		8.11		9.01		1.65		8.25		9.90

		523		9.91		-0.09		8.11		8.20		9.00		1.69		8.11		9.80

		547		9.93		-0.07		7.93		8.00		9.05		2.05		7.93		9.99

		571		10.02		0.02		7.79		7.77		8.14		0.14		7.79		7.93

		645		9.82		-0.18		7.56		7.74		8.62		0.62		7.56		8.18

		669		10.20		0.20		7.89		7.70		8.77		0.77		7.89		8.66

		693		9.93		-0.07		7.95		8.02

		717		9.70		-0.30		7.69		7.99		8.43		1.95		7.69		9.64

				Volume (ml)		Volume (l)

				4500		4.5				Leak (mbar-l per s)

				Time in s.		2592000				1.74E-06

										2.43E-06

		Preradiation test										Postradiation test

		Elapsed time (hr)		Net effect (mbar) pre		Net effect (mbar) post		Box only (mbar)		4-tape plate (mbar)		Add 10mbar				Box only (mbar)		4-tape plate (mbar)				Add 10mbar

		0		9.94		10.00

		1		11.82		10.00

		41		11.38		10.00

		48		12.00		9.84

		113		12.21		10.00

		137		10.33		10.00

		161		10.83		9.66

		209		9.15		9.87

		281		10.25		10.00

		305		10.43		8.85

		329		10.53		9.01

		353		10.44		9.61

		401		10.49		8.43

		449		9.71		8.40

		475		9.55

		499		10.14		9.01

		523		9.91		9.00

		547		9.93		9.05

		571		10.02		8.14

		645		9.82		8.62

		669		10.20		8.77

		693		9.93

		717		9.70		8.43





		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Elapsed time (hr)

Net pressure change
 (mbar)

Net pressure drop of 4-tape plate over test box only
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Elapsed time (hr)

Pressure (mbar)

Net pressure change of 4 x 6 tape plate (aluminium alloy)
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Pre rad test

Post rad test

Elapsed time (hr)

Overpressure (mbar)

Pre- & post radiation pressure change on the 4-tape plate
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				0.6268994539

				0.3930029253

				0.3640983027

				0.63084906

				23

				df		SS		MS		F		Significance F

				1		5.4110232527		5.4110232527		13.5965423464		0.0013686108

				21		8.3573812674		0.3979705365

				22		13.7684045202

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1.1315286253		0.2428791509		4.6588133282		0.0001346388		0.626433693		1.6366235577		0.626433693		1.6366235577

		X Variable 1		-0.0021202202		0.0005749985		-3.6873489591		0.0013686108		-0.0033159952		-0.0009244451		-0.0033159952		-0.0009244451





		Elapsed time (hr)		Oil level (mm)		Starting barometric pressure (mbar)		Current barometric pressure (mbar)		Temperature at start (K)		Temperature for this reading (C)






_1052038168.xls
Chart3

		0

		10.7

		21.5

		31.7

		42.5

		53.3

		64.1

		74.8

		89

		99.8



gram-weight

extension (mm)
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Sheet1

		Time				Pressure (1)		Pressure (2)

		0				2.70		2.5		5.508		5.1

		30				2.70		2.5		5.508		5.1

		60				2.70		2.4		5.508		4.896

		90						2.4				4.896

		120						2.4				4.896

		150						2.4				4.896

		180						2.4				4.896

		300				2.75				5.61

		480						2.5				5.1

		600				2.75				5.61

		780						2.5				5.1

		900				2.80				5.712

		1080						2.6				5.304

		1200				2.85				5.814

		1500				2.90				5.916

		4860						2.8				5.712

		5400				3.30				6.732

		9000				4.00				8.16

		13800				4.6				9.384
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Leak test of power tapes and grommets

Leak test of box

Time (sec)

Pressure (mbar)
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