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A First Look for the Filler Strip between Blocks
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As suggested, this study will take a first look for the filler strip between the 31 planes blocks. Current thinking is a 20 cm high in the vertical direction. The assembly procedure will prefer the filler strip as high as possible such that a solid foundation can be provided for the 8_ planes sub block gluing. However, by having a full height filler strip it will result a large accumulated deflection as well as an unacceptable stress built up at its bottom. So, the idea is to leave a gap at the lower portion of the structure while keeping its top connected. To understand it quantitatively, three cases are studied with a filler strip=50% height of detector, 25 % height of detector and 10” high. 


Due to the hardware limitation, only two blocks are modeled with a first block having 31 planes and 27 planes for the second block as shown in Fig 1 with following conditions:

1) A 19 psi linearly distributed pressure applied along the vertical cell and zero pressure for the horizontal.

2) The density is modified to reflect a proper weight of the PVC& liquid.

3) The bottom is assumed to be fixed as a worst case.

4) 31 and 27 planes as block with a vertical ending for both sides.

5) The modulus of PVC is 0.36e6 psi.

6) The thickness of the adhesive is 10 mils with 0.5e6 psi as its modulus.

7) The thickness of the filler strip is assumed to be 0.5”.

Fig 2 is the calculation result for the case of the filler strip (~300”)=50% height of the detector. It shows that the deflection along the beam direction will be accumulated. The blue line is a reference for the free standing case. It represents a deflection curve along the last vertical extrusion. It has a “drum type” shape as expected. The pink line is the solution for a single block with its left side restrained (left side guided). It indicates that the deflection is pushed towards its right side with a maximum value of ~26 mils, which is about twice as the free standing case at the same location (~300” from top).The deflection from the left portion of the structure has no place to expand but pushing towards the right side.  The yellow line is the calculation result for two blocks connected with a ~300” filler strip. It indicates that the maximum deflection UX is twice much as the single block with the left side guided. Second block has its translation (from 1st block) first and then its own deformation follows.  Its maximum value is about 43 mils.  It seems that the deflection is accumulated by ~20 mils/per block.  Assuming this ~20 mils/block is a constant slope, ~60 blocks will result a 1.2” accumulated deflection which will lead to a higher stress.  Fig 3 is the result for filler strip (150”)=25%  height of the detector. It has similar effect with less severity than case 1.  The result for the 10” filler strip case indicates that the accumulative effect is a minimum as shown in Fig 4. The yellow line is almost duplicated the blue line. The deflection along the CD line is less than AB line is due to the fact that there are only 27 planes for the second block.

The maximum stress for all three cases is less than 650 psi since the accumulated deflection based on this two blocks model may not be big enough to impact the stress. A further study should be looking into it with a different approach. Nevertheless, its deflection is accumulated and no reasons believe its stress won’t follow the suit.

[image: image7.png]



[image: image2.png]Hler strip 0.5"%300",0.5"2150",0.5"210"

17777

B e




Fig 1 Two blocks FEA model
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Fig 2a Deflection along the beam direction for the case
of a filler strip=50% height of the detector
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Fig 2b Second block’s deflection curve
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Fig 3 Deflection along the beam direction for the case
of a filler strip=25% height of the detector
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Fig 4 Deflection along the beam direction for the case
of a filler strip=10”
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