Tohoku Bubble Chamber Magnet Vacuum Shell Analysis
(Appendix 1)

W. Craddock
Jctober 29, 1985

Concern over the true axial force on the magnet arose during testing. Three
dial Indicators were mounted on the vacuum shell at r = 29.5% to measure the
deflection of the posts. Unfortunately, much greater than expected deflections
appeared, One source of extra motion not related to true axlal force is the
deflection of the vacuum shell under the loading of the postis. I the vacuunm
shell were perfectly flat against the iron, this source of error would not be
present. However, the vacuum shell was welded together in the flat position
without  vacuum loadling. This creates a bow in the top and bottom plates. Under
axial load the bottom plate flattens until it eventually touches the Iiron yoke.
The top plate on which the dial indicators are mounted can also move c¢reating
arror, but this effect is very small.

The original 2D axisymmetric model was modified to calculate the
deflections., Gap elements (STIF12) were used to simulate the contact of the hase
plate against the iron., Note from the accompanying figures that a large portion
of the base plate has no gap elements. A 0.010" recess was machined in this
reglon, and no contact is assumed., The following deflections were found.

Deflection (inches) Deflection (inches)
Load Under Posts at Dial Indicators
(Total Axial Load) Node No. 14 Node No. 69
Yacuum Only 00121 = 0,01278"
V o+ 10,000 1bs 9.91 % 1073 - 0.01280"
V o+ 25,000 1bs 6.62 x 1073 - 0.01283"
V o+ 50,000 1bs 1,13 % 1073 ~ 0.01288"
V o+ 75,000 1ps -0 ~ 0,01290"

The deflection of the base plate is linear with axisal loading. If the base
plate were perfectly flat before evacuating, a total axial load of 55,000 1bs
would cause the vacuum shell to deflect 0,012% before touching the iron at the
location of the posts,
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