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Effect of Reduced Press Load on Shell Tension

To investigate the true requirements for the yoking press, the practice
short magnet DSA327 was yoked using a modified procedure[l] which specified
that the shell be welded at about 1/3 the load used on previous short and long
magnets, As in the normal procedure the press was initailly closed to a load
of about 13000 lbs/in (3500 psi in the hydraulic system} to measure the
response of the coil stresses to loads applied to the collars through the ycke.
The press was then opened and then closed again to a load of 2900 lbs/in
(hydraulic system P = 1000 psi) for welding. For comparison the load normally
used is 10400 lbs/in (2800 psi) for short magnets and 12200 lbs/in (6000 psi)
for long magnets(2].

The histories of the average inner and outer coil stress data are shown in
Table I and Figure 1, including the two collaring assemblies earlier this year.
The load increase and decrease with press closing and opening can be seen. As
is normal, the outer coil is largely unaffected. (The small discontinuity in
the down ramp data for the inner coil probably results from readout problems.
In the same data sets several of the outer coil compensating gauges showed
large changes in resistance which resulted in large changes in apparent strain
and stress. These were "fixed" by using the "unaffected" compensating gauges
for these measurements. No obvious problems can be seen in the inner coil
data, but the data corresponding to "event numbers" 46-49 are suspect.) A
large increase in inner coil load, to a value comparable to that at peak press
load, is observed with shell welding. (I suspect that the reported press
hydraulic pressure of 0 at event number 55 is an error and that the press was
in fact clesed at this point.)

The press hydraulic pressure was converted to a load per unit length as
before{3]. The coil stress as a function of press load before welding is shown
in Figure 2. The dashed horizontal lines show the final coil stresses after
welding. The applied press load during welding is indicated also. The final
inner coil stress corresponds to that with a press load of about 12000 lbs/in,
which corresponds to a shell stress at the weld of about 30 kpsi. This is the
same as observed in other magnets welded at higher press load([3]. The data
from DSA324 are shown in Figure 3 for comparison., Despite the greater than a
factor of 3 difference in the press load during welding, the deduced final
shell tension is essentially identical.

The conclusion is that at least from the standpoint of achieving adequate
azimuthal stress in the shell, the press load applied during welding can be
much less than we have been using. I would caution, however, that with a lower
load applied the yoke gap will be open before shell welding, both for
vertically split and for horizonatally split yoke magnets. This may lead to a
less well defined magnet geometry with consequent adverse consequences for
field quality. This issues is not addressed by this test.
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