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LAPD Tank Center Flange for Run 2 With Long Bo TPC 

A new tank center flange and sub-flange have been fabricated for the 2nd run of 
LAPD.  The sub-flange carries a TPC detector known as Long Bo.  Both large 
flanges are populated with various sizes of smaller conflat flanges.  Both flanges 
are sealed using an indium wire in a groove.  The main flange is 1 inch thick and 
the sub-flange is 3/4 inch thick, both made from 304L stainless steel.    The flange 
assembly is shown in drawing #489768 and included in this document.   

The TPC chamber is shown in the following figure.  The chamber itself weighs 
less than 50 pounds such that its not a significant flange load.   

A FEA analysis of the two flanges is included after the figures and drawings.  The 
FEA analysis assumes a ¾ inch thick center flange when in fact the flange is 1 inch 
thick such that the FEA analysis is conservative.  The FEA analysis shows a 
maximum stress due to internal pressure of 2,000 psi which is far below the 
allowable for 304L stainless steel.   
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Liquid Argon Tank Flange FEA Model 

Zhijing Tang 

May 22, 2012 

In large liquid argon tank, there is an opening about 30 inch diameter. The flange cover the opening is 3/4 
inch thick. Modification is proposed to add a sub-flange. This finite element analysis is to calculate the 
stress and displacement of the flanges. The model is shown in Fig.1. Both flanges are 3/4 inch thick. 
Model is supported at the low-end of the opening. Internal pressure is 3 psi. Fig.2 shows the bolt preloads. 
Fig.3 shows the loads on the circumference of the holes. Fig.4 is the calculated displacement. The 
maximum displacement is 0.074 mm. Fig.5 is the calculated equivalent stress. The maximum stress is 
about 5000 psi, and it is due to the bolt preload. If this is excluded, the maximum stress due to internal 
pressure is about 2000 psi. Figs. 6 and 7 show that the contact area has negative stress. Therefore there 
should be no leak. 
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