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This portion of the bulkhead improvement program relies heavily upon a testing
program which is described in Report No. AE62-0303. The following discussion,
therefore, is confined to design and evaluation considerations.

1.3.1 WRINKLE ELIMINATION--Fig. 4 and 5 are illustrations of the kind of wrin-
kling that prevails in the present intermediate bulkhead. Fig. 4 shows the "gather-
ing" effect which occurs because the material is subjected to a compressive stress
in the meridional direction. Stiffening of the material in this direction with beads
will be attempted.

Fig. 5 shows the compressive wrinkling which occurs in the frontal bulkhead be-
cause of insufficient support from the rear bulkhead. It is anticipated that the pres-
ence of the beads in the rear bulkhead will alleviate this condition. It is not known
at this time what this bead must look like to perform this double function while under
pressure and at cryogenic temperatures. A comprehensive design and test program
is now underway to develop the needea know-how.

1.3.2 ELECTROFORMED NICKEL EVALUATION--A technique which offers the
possibility of realizing a weld free bulkhead shell is the electroforming process.
In this instance, nickel can be deposited upon a mandrel of the proper form, and
can provide peculiarities, such as the spring ring, as an integral part of the form.

Fig. 4. Compressive stress in the meridional direction.




Fig. 5. Compressive wrinkling in the frontal bulkhead.

The nickel is used, in this case, because it has reasonably good strength and is
weldable to the Type 301 stainless steel tank. Parts can be produced rapidly and
at low cost.

The attractive features of this technique, however, are dimmed somewhat by
several problem areas which will be resolved before committing to this method.
For instance, design allowables are not adequate, manufacturing processes are not
trouble free, and procurement specifications have not been established. A program
to obtain this knowledge is vigorously underway with the intent of ultimately obtain-
ing and testing full-size bulkheads of this material.

1.3.3 EXPLOSIVELY FORMED ONE-PIECE BULKHEADS--Another technique
which offers the possibility of realizing a weld-free bulkhead shell is the explosive
forming process. This technique has been successfully used to form shells in sizes
considerably smaller than the 10-ft. diameter required for Centaur. Size, how-
ever, appears to be important only in regard to the size of the flat sheet stock which
is available.

For a one-piece Centaur bulkhead, a flat sheet 12 ft. x 12 ft. is required. Stain-
less sheet stock is available in only Type 321 annealed, which is usable for the rear
bulkhead. The frontal bulkhead requires 1/2 hard temper, which is unavailable.













