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To: Wally Zimmerman 

From: Jim Strait 

Subject: Change in shim for long 50 mm outer coil mold 

The shim under the stop bar on the long 50 mm magnet outer mold should be 
increased from 7 mils to 10 mils starting with the next coil (15M-50-2008 for DCA313). 
This will give a total thickness of the stop bar plus shim of 0.250 inch. 

Over the course of long coil production, the average size of both the inner a.nd the 
outer coils ha.s become progressively smaller. Fig. 1 and Table I shows the average coil size 
versus coil number a.nd indicates which coils belong to which magnet. Between inner coils 1 
and 2 (lSM-50-1001 and -1002) the mold shim was increased by 5 mils and between outer 
coils 1 and 2 the outer mold shim wa.s decreased 3 mils. Since then the mold conditions 
have remained nominally constant, but the inner coil size has decreased about 2.5 mils and 
the outer coil size has decreased almost 5 mils. The cause of this decrease is not known. 

Based on experience with the short 50 mtn magnets and the first two long 50 mm 
magnets, the target size range for inner coils is approximately +7 to +11 mils relative to 
the master and for outer coils is approximately -4 to 0 mils relative to the master. Fig. 2 
("Wake plot[l]") summarizes the size and preload data for all 50 mm magnets made so fa.r. 
The position of the square for ea.ch magnet gives the size relative to the master of the inner 
and outer coils a.t the strain gauge pa.ck. The length of the arrow in each direction gives 
the difference between the measured coil prestress a.nd the center of the target band: 10 kpsi 
in the inner coil and 8 kpsi in the outer coil. If the arrow points to the right or up, then 
the outer or inner prestress is above the center of the target band and therefore the outer 
or inner coil is must be larger than the center of the target coil size band. In the absence 
of measurement errors, the arrows should all point away from a. common point which 
corresponds to "perfect" inner and outer coil sizes. From this plot it seems that the target 
inner coil size is about +9 mils and the target outer coil size is about -2 mils. A band of 
±2 mils about these gives the target ranges quoted above. 

The most recent inner coils still lie within the target range, so no inner mold shim 
change is needed at this time. However, if the trend towards smaller coil sizes continues, 
the mold cavity may have to be increased later. The most recent outer coil (15M-50-2007) 
is 1 mil smaller than the lower bound and the two previous coils (2005 and 2006) are near 
the bottom of the target range. The 3 mil increase in mold cavity should put the next 
outer coil at or a. little a.hove the cente~ of the target range. 
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Table I 

Summary of Long Coil Average Sizes 

Inner Inner Outer Outer 
1 0.0105 {with 5 mil shim) 1 0.0025 DCA310 
1 0.0055 DCA310 2 -0.0004 
2 0.0107 3 -0.0018 
3 0.0104 DCA311 4 -0.0023 DCA311 
4 0.0094 5 -0.0037 
5 0.0085 DCA312 6 -0.0032 DCA312 
6 0.0082 7 -0.0050 



Long 50 mm Dipole Average Coil Sizes 
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