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MEMORANDUM TO FILE May 4, 1955

FROM: R. R. HERRIES_ ]__

Trip Report
BATTELLE MEMORIAL INSTITUTE

Apr ll 26-27, 1955

W. J. O'Leary and R. R. Herries visited BMI to disc_s the ..
progress of subcontract research on both the natural uranium
and the enriched uranium fuel element programs.

SUMMARY

1. Forty-elght "halfzdollar" size corrosion specimens were
press-clad at 950_F for 5 minutes with 3, 4, 5, and 6
_housand psi to establish a standard sample for the
eg_aluation of the effects of outgasslng on _he corrosion
resistance of nickel-plated uranium.

A I

2. Materials are on hand for the fabrication of tools with
which to carry ou_ preliminary work on the internal
cladding of natural uranium tubes.

3. At a meeting with BMI and du Pont personnel, Mr. DeBuigne
of Moczik Tool and Die Co. recommended a co-axial method
for extrusion-cladding uranium plates. Design and

fabrication of tools for this __i_nb_a__ik.
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that are sensiti_e to variations in preparation. The
standard samples for this evaluation must fail by
undercutting within a relatively short time (10-30 days)
in order to show unequivocally the effects of the
outgassing variable.

Following this preliminary test, half-dollar size
samples, l" dia. X 0.180" thick, will be plated with
0.3-0.5 rail nickel and will be press-clad at 950_C
for 5 minutes, with the selected bonding pressure.
These specimens will serve as a basis for evaluating
two sets of similar specimens which will be (I) vacuum
outgassed prior to pressing in air, and (2) outgmssed
and pressed in vacuum. The specimens will be corrosion-
tested as pinhole samples and will be examined
metaIlographi ca1!y.

Extrusion Cladding

BMI and du Pont pers6nnel met with Mr. DeBuigne of
Moczik Tool and Die Co. to discuss possible methods
of extrusion cladding uranium plates. It wa% Mr. _eBuisne's.
opinion that the most promising approach would be a
direct co-axial extrusion,, using a porthole die and a
hollow ram through which the uranium plate would pass.

It was agreed that:

(I) Moczik will design and fabricate tools adaptable
to the BMI press.

(2) BMI will con_a.__tMoczik in the near future tc discuss
design of the $ools.

(3) Du Pont will t_y to arrange for the use of the
piercing-mandrel press at Adrian for a continuation
of this work when it is feasible.

(4) Du Pont will look into the advisability of B_
personnel visiting the Bell Laboratories to observe
and discuss the Bell cable cladding technique.

A report, BMI-98c, on the previous extrusion claa__ng
work at BMI has been issued.

Internal Claddin_ of Tubes

Materials are on hand for fabrication of the necessary
tools to begin Internal cladding experiments. The first
attempts will use i ft. to 2 ft. nickel-plated s_eel
tubes held in a simple, heated zteel Jig. A plug will
be drawn through a hollow aluminum billet placed in the
"dummy"tube in an attempt to produce a bonded 30-_!l
cladding.
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Concurrently with this work, Moczik and Ajax will be
consulted on the design and fabrication of a more
versatile container and tools, which could be used in
several proposed schemes for internal cladding. These
tools would minimize the delay in changing from one
variation of the cladding method to another, should
results warrant such a change.

Uranium-Aluminum Alloy

Graphite molds are being machined, and melting stock is
on hand for casting SRL co-extrusion size billets. The
objective will be to determine what controls are necessary
to produce homogeneous castings in the range 14% to 18%
uranium.

A billet radiographing device is being built at BMI as
an aid in evaluating the castings.

Alloys have been made and work has begun to determine
more accurat_ the liquidus line above and below the
peritectic point (16% to 40% uranium), and the composition
of the alloy at the peritectic point for the-uranium- -
aluminum system.

Miscellaneous

Ni-Sn Platin_ of Uranium

Interest has been shown in Ni-Sn alloy as a diffusion
barrier between uranium and aluminum because of the pore-
free nature of the plate and its low neutron cross-section.
Consequently, BMI attempted to plate six 1-1nch dia. X
0.180" thick uranium pieces using the fluoride bath
recommended by the Tin Research Institute. The plate
had completely flaked from two of the samples when they
were removed from the bath. Two other samples were
partially plated, and the remaining two appeared satis-
factory; however, the Ni-Sn plate chipped away from the
uranium surface when tapped lightly. Metallographic
examination showed little or no adherence of the Ni-Sn
to the uranium.

A second group of samples will be plated with a flash
coat (about O.Ol-mil) of nickel under the NI-Sn. From
these, the four best samples will be used for evaluation.
One will be sectioned for examination (as plated); the
remaining three will be press-clad with 30-mll aluminum
at 950_C, 6000 psi, for 5 minutes. If these are
successfully bonded, two will be pinhole corrosion-tested
and-one will be sectioned for examination of the bond.



Effect of Nickel on Corrosicn Resistance of 2S Aluminum

A thin plate of nickel, cra small percentage added as
an alloy, has been suggested as a means of increasing
the corrosion resistance of 2S aluminum. Work done at
ANL indicates that the nickel serves as a cathode to
liberate H_, thereby inhibiting blistering and corrosion
of the aluminum in water at 300°C at a pH of 3.0 to 3.5.

It was, however, Dr. Pray's opinion that there is no
_ th ion

evidence that nickel wli _ improve _ corros
resistance of aluminum it. 95_ to I00 C water. He also
felt that the corrosion cf aluminum was not a problem
with the conditions of use at SRP.

V. I. Montenyohl of SRL has been in contact with J. Dra!ey
of ANL, and will discuss the subject at greater length
during the May 17 corroslon meeting at SRP.

R. R. Herrles

R2H/Jss

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency th,_reof,nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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