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To: Rodger Bossert, John Carson, Wayne Koska, Paul Ma·ntsch, Cale 
Pewitt 

From: Jim Strait 
Subj: Preliminary results on teflon slip planes in 050307 

I have looked briefly at the strain gage data taken during multiple 
collaring cycles of 050307 to see what effect, if any, the presence of 
teflon slip planes has on the force balance between the press (which 
presumably corresponds to the coil stress at the mid-plane) and the coil 
stress at the pole. The data discussed here were taken under several 
conditions: no teflon, 3 mil teflon adhesive tape attached to the coil 
•caps• similar to the method used by BNL and LBL and non-adhesive tefton 
plumber>s tape burnished into the surfaces of the coils. The adhesive 
teflon tape was applied to the outer surfaces of the inner and outer coils 
caps. The plumber's tape was applied to the outer surface of the inner 
coil and both surfaces of the outer coil. 

There are two confounding variable: 1) For the earlier tests every 
other hydraulic cylinder was valved off, while in later tests the full 
press load was used and 2) Between the tests with adhesive teflon tape and 
plumber's tape the outer coils were replace because one of the original 
coils was damaged during disassembly. Alternate press cylinders are 
staggered relative to the press center line. With every other cylinder 
valved off, the press tended to close asynmetrically. This is not believed 
to compromise the quality of the data. However, because of the model 
magnet lenght is not large relative to the spacing between the hydraulic 
cylinders it is difficult to know what the effective press load was on the 
active part of the coil in the earlier tests making it difficult to make 
quantitative measurements of force balance under these conditions. 
Fortunately a complete set of data exists with the press in this asy11111etric 
configuration so a valid comparison of the different collaring conditions 
can be made. 

More serious is the change of coils between the two different teflon 
tests. The original coils were molded with fiberglass tape with a high 
epoxy content (25~?), while the substitute coils used tape with a low epoxy 
content (18~?). The first coils had a smooth epoxy finish on both surfaces 
while the second coils had a rougher finish. It is not obvious, however, 
which one results in a lower friction coefficient against kapton . 

Part of the same set of experiments involved adding several mils of 
radial shim between the collars and the collaring tooling. Between the 
time the tooling was design and the collars were designed, the radius of 
the collars shrank by 2 mils. In addition the collars were punched with a 
radius 1 mil smaller than the design, making them 3 mils smaller than the 
tooling. It was conjectured that this allowed the collars to bend outwards 



making it harder to insert the keys and wasted some of the vertical press 
load. To test this 050307 was compressed in the collaring press with 
radial shims of O, 3 and 6 mils . This was done with plumber's tape applied 
to the coils, once with the press in the asynmetric configuration and once 
with all cylinders energized. 

Figure 1 plots the average coil stress versus the press hydraulic 
system pressure for the three different teflon configurations with half of 
the press cylinders turned off . The addition of adhesive teflon tape to 
the coil caps has no signif icant effect on the fraction of the press load 
that appears at the coil pole . With plumber's tape applied to the coils 
there is an apparent large increase in the force transfer . However, 
because the outer coils are different for this test, it is not certain that 
this is a result of the tef Ion. Figure 2 shows the same data for three 
different radial shim thicknesses now with the full press energized . There 
is no significan difference among the three in terms of force balance. 
Because the keys were inserted only on the third trial it is not know 
whether collar bending with no shim makes a difference for key insertion . 
A copy of the portion of the Excel spread sheet that contains the analysed 
data is attached as Table I. 

Because the plumber's tape, once burn ished into the coifs, cannot be 
entirely removed, the no-teflon and adhesive tef Ion experiments cannot be 
repeated with these coils. Ase~ of 4 new test coils with 1 junk1 ends is 
currently being wound to allow a complete comparison of the three teflon 
configurations with a common set of coils and with the press operated in 
the proper way. 
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