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April 26, 1990

MEMO TO: Rodger Bossert, John Carson, Wayne Koska,
Paul Mantsch, Gale Pewitt

FROM: Jim Strait

SUBJECT: Analysis of collaring data from DS0307 With and Without
Brass Shoes

In the most recent collaring of DSO3OI the outermost 5 mils of Kapton
ground insulation was replacedwith 5 mils of brass. The ground insulation
configuration is shown in Fig. 1. The measuredprestresson magnets DS0307,
8 and 9 have been lower than expectedfrom the component sizes and a
possible explanationis that the Kapton ground insulation may be extruding into
the collar die break. If this effect is important, the coil preloadshould go up
significantly when brass is placed betweenthe Kapton and the collars.
Interpretation of the experiment is made less straightforward,however, by the
fact that the coil stress is measuredby non-laminatedstrain gage load cells.
Stress changesseen with the strain gages are sensitive mainly to the flow of
Kapton along the radial ground surfaces. The deflection of the collars in
regions away from the strain gages should give a measureof the changein
prestressdue to Kapton flow at the coil poles.

In this note I compare the coil stressesand collar deflections betweenthis
assemblyand the previous one without brass. In both cases the coils were
covered with plumbers Teflon tape burnished into the coil surfaces. In the all
Kapton case, a 6 mil radial shim was used between the collars and the tooling
and in the Kapton and brass case a 3 mil radial shim was used. The strain
gage data from the two assembliesare shown in Table I and Figs. 2 and 3.
Thb collar vertical diameters are shown in Table II and Fig. 4. Table III
comparesthe predictedprestresswith the various measurements. The strain
gage data indicate a small prestressincreasein the inner coil and a 1.7 kpsi
deèreasein the outer coil with the addition of the brass. The collared coil
vertical diameteris, on the average, 1.5 mils larger with the brass,
cdrrespondingto about 1.3 kpsi more prestress. More striking is that with the
bttass the diameter varies by only a mil, while without brass the full range is 3
mils with a clear trend from one end to the other.

The difference betweenthe all Kapton and Kapton and brass cases is
relatively small and in both casesthe prestress,measuredwith the strain gages
or inferred from the collar deflections, is smaller than that predicted. The
significanceof the differences in collar deflections with and without brass is
unclear to me. What is clear is that the conjecturedflow of Kapton into the
die break can explain at most a small fraction of the discrepancybetweenthe
predicted and measuredprestress.



There is another difference between the two assemblies. In the all
Kapton case, a 6 mil radial shim was used betweenthe collars and the tooling,
and in the Kapton and brass case a 3 mils shim was used. In the former case
the keys were observed to be fully seated,but in the latter case they were not
fully inserted in all places. This suggeststhat at least in the second case the
tapered keys were partially driven in, not just placed in. In both collaring
operationsand all others we have done to date the coil stress is observed to
increasewhen the side hydraulic cylinders are energized. The increase is larger
in the secondcase 3 mil shim than the first 6 nil shim and the "spring-
back" loss is less. See Table IV. Both of these indicate that the tapered
keys were supplying a larger fraction of the collar closure when the smaller
shin was used. This may result from the larger outward bending of the
collars that occurs with the smaller shim. I have not checked what other
shims were usedbetweenthe press and the tooling so another explanationmay
be that the press was more fully closed when the 6 mu shim was used.
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Table II

Collared Coil Diameter Inferred Prestresskpsi

Pos # All Kapton Brass + Kapton All Kapton Brass + Kapton
0 4.366 4.369 5.4 8.0
1 4.365 4.369 4.5 8.0
2 4.365 4.369 4.5 8.0
3 4.367 4.369 6.3 8.0
4 4.366 4.369 5.4 8.0
5 4.367 4.369 6.3 8.0
6 4.367 4.369 6.3 8.0
7 4.367 4.369 6.3 8.0
8 4.367 4.369 6.3 8.0
9 4.368 4.370 7.1 8.9
10 4.368 4.370 7.1 8.9
11 4.368 4.370 7.1 8.9
12 4.368 4.370 7.1 8.9
13 4.369 4.370 8.0 8.9
14 4.369 4.370 8.0 8.9
15 4.368 4.370 7.1 8.9
16 4.369 4.370 8.0 8.9
17 4.369 4.370 8.0 8.9
18 4.368 4.370 7.1 8.9
19 4.368 4.370 7.1 8.9
20 4.369 4.370 8.0 8.9
21 4.369 4.370 8.0 8.9
22 4.369 4.370 8.0 8.9
23 4.368 4.369 7.1 8.0
24 4.369 4.369 8.0 8.0
25 4.368 4.369 7.1 8.0
26 4.369 4.369 8.0 8.0
27 4.369 4.369 8.0 8.0
28 4.368 4.369 7.1 8.0
29 4.369 4.369 8.0 8.0
30 4.369 4.369 8.0 8.0
31 4.370 4.370 8.9 8.9
32 4.369 4.369 8.0 8.0
33 4.367 4.369 6.3 8.0
34 4.367 4.369 6.3 8.0

Average 4.3679 4.3694 7.1 8.4
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Table III

MeasuredPrestress

Ground Predicted Prestress Strain Gages Collar Defi
Insulation Inner Outer Average Inner Outer Average Average

All Kapton 11.5 10.4 10.9 kpsi 2.7 9.2 5.9 kpsi 7.1 kpsi

Kapton + Brass 11.5 10.4 10.9 kpsi 2.9 7.5 5.2 kpsi 8.4 kpsi

Table IV

PrestressChanges

6 mU radial shim 3 mil radial shim
Step Inner Outer Average Inner Outer Average

Close Press +4.8 +13.5 +9.1 kpsi +4.6 +10.6 +7.6 kpsi

Insert Keys +0.4 + 0.9 +0.6 kpsi +0.7 + 1.4 +1.1 kpsi

Open Press -2.1 - 5.1 -3.6 kpsi -2.0 - 4.5 -3.2 kpsi
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Teflon on Coils, 3 mu radial shim, brass
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Teflon on Coils, 6 mil radial shim

0 2 4 6 8 10 12

Sequence Number

14

*

I-

Press psi V

0 Press psi H

Inner

Outer

R 2-



5 10 15 20 25 30

Position

‘3,

Number

S.,

C0
a
-c
C
C

L.
a

-I
a

E
0
C

0
0

-o
a
L
0
0
0

4.372

4.370

4.368

4.366

4.364
0


