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DCA313 Shell Gauge Data During Welding Operation

Attached are shell strain gauge data taken during the welding of DCA313.
The gauges are at the same locations as on DCA312 and the same analysis and
plots are shown here as for 312[1]. The data are displayed in Table I. The
gauge at 36 degrees near the lead end failed when the press was closed and it
is not included in the table. The compensating gauge towards the return end
(C2) failed during the welding process; its data are included in the table but
not in the plots.

Figure 1 plots the data sequentially and Figure 2 shows the strain changes
versus press load before welding. There were apparently no data taken after
the upper press platen was lowered onto the magnet but before the hydraulic
cylinders were energized. 0Otherwise the data follow the same pattern as
DCA312: bending effects drive some gauges positive and others negative as the
press closes, strains increase as the shell is welded, and then redistribute
themselves slightly as the press is opened. Figure 3 shows the strain change
from the press closure versus the angle from the weld. The pattern of bending
effects is qualitatively the same as in DCA312. Figure 4 is a plot of the
strain change due to welding. As in DCA312, there is a large change in the
gauges at 17, 28 and 36 degrees, relatively little change at 61 degrees, and a
somewhat larger change at 90 degrees. The change when the press is opened is
plotted in Figure 5. As in DCA312 the stress redistributes slightly from the
shell parting plane towards 90 degrees.

The effect of welding is a combination of azimuthal tension and further
bending as the shell is pulled into better conformance with the yoke. Figure 6
shows crude attempts at correcting for the bending by subtracting from the raw
strain change a multiple of the bending observed as the press is closed.
Plotted there are the average of the two gauges versus angle from the weld, and
this average corrected by subtracting 1 and 1.5 times the change with press
closure. The case of a 1.5 times the press closure change yields a smooth
distribution over the 17-36 degree gauges (which does not prove that this
correction is correct). As with DCA312 the apparent strain change due to shell
tension near the weld is on the order of 1500 microstrain, corresponding to a
stress of 45 kpsi.

However, the corrected strain changes at 80 and 90 degrees are still quite
small and, as with DCA312, a smooth distribution cannot be obtained by this
simple correction procedure. It is quite possible that there really is a large
loss of stress between the 36 and 61 degree measurements because the shell
could be binding on the yoke pack pick-up features near 45 degrees[2]. This
does not, however, explain how there can be a substantially larger strain
change at 90 degrees than at 61 degrees. The gauges have already been mounted



" on the shell for DCA314, but it is planned to change the locations of the
gauges on DCA315 to try to understand this pattern.
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[2] This was pointed out to me by Eric Haggard.
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