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DCA312 Shell Gauge Data During Welding Operation

Prior to shell welding, strain gauges were mounted on the shell of DCA312
at the locations shown in Fig. 1. Data were collected during the closure and
energization of the press, after each weld pass, and as the press was opened.
The measured strain changes, without use of the compensating gauges, is shown
in Table I. Compensating gauge C1 failed when the press was first closed and
its data are not shown. Between the second and third data set the yoking press
was closed by lowering the upper platen until it was supported by the magnet.
Although the hydraulic pressure listed in column 1 is zero, it is apparent that
a considerable load is present due to the weight of the platen and tooling.

Figure 2 plots the data sequentially. As the press is first closed and
then energized, the shell is caused to conform to the yoke and irregularities
in the local radius of curvature of the shell are brought closer to the radius
of the yoke. This causes local bending of the shell which causes some gauges
to show positive and some to show negative strain changes. Then the shell is
welded and after each weld pass there is an increase in the strain measured by
most gauges. Then as the press is opened there is a modest redistribuition of
the stresses.

Figure 3 shows the strain changes in each gauge as a function of press
load during the initial energization. The offsets result from the load due to
the weight of the press platen. The gauges at the same azimuth at each end of
the magnet tracke each other reasonably well indicating that the structure of
local radius of curvature of the shell is the same along its length. The
compensating gauges shows a non-zero effect of press load, but this effect is
small compared with the active gauges. -

Figure 4 is a plot of the strain change due to closure and loading of the
press as a function of angular distance from the weld. Figure 5 shows the
change due to welding. This change is a combination of tensile stress and
local bending as the azimuthal tension causes the shell to conform further to
the shape of the yoke. The bending effects should be of the same sign as those
observed during press closure; for example the high point at 28 degrees in
Figure 5 appears alos in Figure 4. The circles in Figure 5 are plotted by
arbitrarily subtracting the average of the two strains at each azimuth in
Figure 4 from those in Figure 5. The data suggest that the strain near the
weld, is approximately 1500 - 2000 microstrain, corresponding to a stress of 45
- 60 kpsi. Far from the weld the stress is much lower due to friction between
the shell and the yoke and tooling[l]. The gauges at 61 degrees show
essentially no strain change, either with press closure (dominantly bending) or
welding (tension plus bending). That the gauges at both ends behave in the



same manner suggests that this is not an instrumental effect. It is difficult
to understand this behavior as there are no irregularities in the yoke surface
in this region.

Figure 6 shows the strain change as the press is opened. As the press
load is removed the frictional force (proportional to the radial force between
the shell and the yoke and tooling) decreases and the shell stress
redistributes. As expected[l] there is a reduction of the stress (by several
kpsi) near the weld and a comparable increase far from the weld.
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