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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 thereof, nor any
of their employees, make any warranty, express or implied,
or assumes any legal liability or responsibility 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. Reference
herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its
endorsement, recommendation, 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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The obJective of this test is to determine, through comparative irradiation test-
ing, the relative qualities of X-8001 aluminum slloy components fabricated by im-
pact extrusion of wrought and cast blanks.:

OBJECTIVE

SUMMARY OF 9BST

This test shall involve:
a)

Monitored irradiation of six charges of alternated cast and wrought blank,
X-800) aluminum alloy clad I & E enriched (0.94% U-235) elements (OIIE) to

evaluate relative corrosion resistance, and resistance to "groove pitting"
attack; and '

b) Lot monitored irradiation of the gross performance of up to 240 charges of
cast blank clad enriched I & E fuel elements to attempt to evaluate the gross
performance Of this material.

BASIS AND JUSTIFICATION

This test is designed to accomplish two primary objectives, i.e., 1) to attempt
to verify ex-reactor corrosion data vhich indicated improved corrosion resistance

of cast blank X-8001 alloy material compared with wrought blank, and b) to attempt
to verify tne resistance tc "groove pitting” type of corrosion attack previously
observed cn M-388 camponents. Ex-reactor tests of cast blank M-388 alloy in
autoclaves using water as the corrosive media up to 360° C, and in flow loops up

to 120° C have irdicated that the corrosion resistance of the cast blank material

is cquivelent to, and probably superior to the corrosion resistance of wrought blank
material. Metallographic examination of this material indicated a more uniform
nickel atspersion in the aluminum as a probable explanation of this performance.

The sporacdic occurrence of severe "groove pitting" has seriously challenged the use
of X-8001 nickel aluminum alloy as a fuel element cladding material. Although the
actual 22use of the groove pitting has not been determinad, non-uniform dispersion
of the ninkel in the alloy is suspected. The cause of the non-uniform nickel dis-
rereinm eor segregation has been located and virtually eliminated by removal of

2dditicnal aluminum (scalping) from the ingots prior to fabrication of the canponents.

An alternative to this expensive scalping has been found by Hunter-Douglas Aluminum
Company, which involves individually casting the blanks for impact extrusion. Metal-
ographic examimtion of the components fabricated in this manner indicated that more
camplete dispersion of the nickel was achieved and segregation was notably absent.

If reactor parformance of this material is satisfactory, it will indicate that no new
problems hevr been introduced and confirm that dispersion reduces groove pitting.
Hurter-Douglas will then be certified as an alternate vendor for X-6001 alloy com-
ronants and furither performance data may then become a basis for process changes at
the primary vendor, Aluminum Company of America.

Bnciched fuel (0.947% UV-235) will be utilized to achieve the higher heat fluxes and

fuel surfa~e temperature necessary to produce "groove" and "uniform” type corrosion
ta =gtablisu a difference.
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a) Fuel Elements

All elements utilized in this test shall be fabricated within all process stan-
dards for normal production OIIE fuel elements and shall pass all normal quality
contrel tests. Aluminum components for the itest material shall be fabricated
by Hunter-Douglas utilizing the cast blank process.

b) Monitor Columns

1) All fuel elements in the six monitor columns shall have pre-exposure measure-
ments of weight, diameter and warp recorded prior to shipment to the reactor.

2) The six monitor columns shall be charged, in order, with piece number one
downstream into process channels required for normal enrichment requirements
(except fringe compensation) at the discretion of the Operational Physicist
and with the concurrence of the author. Charge makeup shall be identical to
that utilized in other columns of OITE in that reactor.

3) During irradiation, daily temperature and weekly flow data shall be obtained
on data sheets provided. Two of the six columns shall be exposed to a goal

exposure of 500 MWD/T, the remaining four are to be exposed to a nominal goal
exposure of 800 MWD/T.

L) After exposure to the specified goal, each column shall be kept separate
from the normal enriched metal discharged, i.e., separate buckets, and shall

be shipped to the 105<C MEF" for post irradiation examination and measure-
ments.

5) Post irradiation measurements of weight loss, dimension instability, relative
gamma activity shall be obtained and all elements shall be visually exemined.

¢) Lot Charging

1) Up to five tons per quarter of the normal OITE requirements of the same

reactor chosen for the pilot loading (roughly 40% of total) will be fabricated
in components made fram cast blanks. No controls other than lot-charge
identification are required for this material.

2) Irradiation shall be to normal OIIE goal exposures in effect.

3) No special hendling of this material after discharge, other than normal, will
be required.

d) Reactor

H Reactor was chosen for this test since it is the only older reactor which
utilizes sufficient enriched fuel to accomplish thies test within a reasonable
length of time, and since H Reactor is the one which has shown the most tendancy
to exhibit groove type pitting attack on M-388 or X-8001 alloy componants. :

* MEF - Metal Examination Facility
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Since these elements are equivalent metalographically to normal production OITE
material, and since they must pass all normal fuel standards » rupture risk from
this test is slight. If, however, two ruptures are sustained in this material
the remainder may be diacharged, and no further ‘charging performed pending rup-
ture examination, at the discretion of the Manager, H Processing Operation.

f) Outage Time Requirements ..

Since this test involves enriched fuel elements which require special charge-

discharge procedures surficient for this test, very slight outage costs should
be incurred.

e) Hazards

The lot charging portion of the test should require no outage ’tine losses.
RESPORSIBILITIES
Fuels Preparation Department

}hnufacturi_gg Operation

The Manufacturing Operation shall be responsible for canning all pieces by the
"F" Procese, for normal quality control, and for pre-irradiation measurements

and marking. _
Engineering Operation ' o

The Engineering Operation shall be responsible for liaison in the 300 Area por-
tion of this test and for providing technical assistance.

Irradiation Processing Demnt
Research and Engineering Operation

Process Technology Cperation shall be responsible for assistance in schedul-
ing, choice of test channels, assistance in charging of the test, and for
forwarding of operating data to the author.

Process and Resctor Developn nt ration shall be responsible for coordina-
tion of the test, data analysis, and reporting of irradiation experience.

Camponent Testing Operation shall be responsible for obtaining post-irradiation
examination data.

H-Reactor Cperation

B-Processing Operation will be responsible for planning, scheduling, the
operational safety and production continuity of the reactor, and for
colleztion of routine operating data for the test.

‘{actor Fuels Unit

Process and Reactor Develomment
IRRADTATION PROCESSING DEPARTMENT
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ﬂjﬁ‘—"l“v R. L. Dickeman, Manager

Process & Reactor Development Operation
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4/-% J. F. Music, Manager
Process Technology Operation

IRRADIATION PROCESSING DEPARTMENT
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Research & Engineering Operation
IRRADIATION PROCESSING DEPARTMENT

R. T. Jessen, Manager
H Reactor Operation
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C. A. Priode, Manager
." Production Operation
IRRADIATION PROCESSING DEPARTMENT




