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Choosing Collaring 'Shims• for 050309 

J. Strait 
3/29/90 

TS-SSC 90-003 

050307 and 050308 preloads are substant ially lower than predicted from 
the measured coil sizes, the measured collar dimensions and the elastic 
properties of the coils and collars. The current speculation is that this 
is because the effective collar cavity size is larger than expected either 
because of collar dimension errors or because the kapton ground insulation 
is flowing into the die break of the collars. This is suggested by the 
large sextupole moment in 050308. (See e-mail 3/28/90 1 050307 and 050308 
preloads explained?•) To explain both the observed preloads and the 
observed sextupole require that the collar cavity be too large by 7 mils 
per quadrant in both the inner and outer coils. (This is in addition to 
the 1.5 mils that the outer coi I cavity is oversize according to Cordax 
measurements.) Additional kapton must be added to the ground insulation to 
take up the extra space. 

To achieve the desired prestress (10 kpsi) the coils must be 7.4 mils 
larger than the design size at 10 kpsi. (This is the amount by which the 
collars deflect under a load of 10 kpsi .) If the coils are smaller than 
this and additional amount of kapton must be added to build the coils up to 
the desired dimension. The amount of kapton is based on the average size 
of the series of coils cured under identical conditions. The inner coils 
for 050309 (f108 and 1109) were cured with the nominal cavity size. I had 
data from 6 coils cured under these conditions: 104 - 109. At 10 kpsi the 
average size of these co i Is ranges between +2.7 mils and+ 7.0 mils with an 
average of +4 .3 mils . Thus 3 mils of kapton is required to bring the coil 
package to the desired size. The outer co i ls were wound with the mold 
cavity increased by 8 mils from its nominal size. I hade data from 3 coils 
molded under these conditions : 308 - 310. At 10 kpsi the average size of 
these coils ranges from +7.0 to +7.8 mils with an average of +7.5 mils. 
Thus no additional kapton is required for these coils. 

The total azimuthal kapton •shim• amount is 7 + 3 = 10 mils for the 
inner coil and 7 + 1.5 + 0 = 8 .5 mils for the outer. The outer coil shim 
was rounded down to 8 mils because this will tend to increase the inner 
coil stress at the expense of a small loss of outer coil stress. 

Attached are 

1) A table of the average coil sizes on which this calculation was 
based, 

2) The spread sheet used to calculate the expected 050309 coil 
prestress and collar deflection using the specified shims and 
collar dimensions, 

3) A graph of the expected prestress and collar deflection as a 
function of position along the coil, and 

4) A copy of the memo instructing Imre Gonczy of the chosen shim 
thicknesses. 
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DS0309 Prestress and Collar Deflections 

Predicted from Coil Size Measurements 
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3/29/90 

To: 

From: 

Subject: 

Im.re Go~nczy ... 
Jim Str -

DS030Q mg Shims 

In addition to the normal ground insulation 10 mils of Kapton should be 
added to the pole faces of the inner coil and 8 mils to the outer coil. This 
Ka.pton should be extended as far into the end as possible. The Kapton will 
consist of two layers whose ends should be staggered by about 1/2". 

cc: Rodger Bossert 
John Carson 
Wayne Koska 


