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FMPC -~ September 20, 1955
(Meeting of Thorium Working Committee)

-

INTRODUCTION

A meeting of the Thorium Working Committee was held at FMPC
on September 20, 1955. Present were T. C. Runion and

Lou Levy of NLO, W. T. Warner, of FAO, C. Showalter of OROO
and G. L. Tuer and E. E., Hayes of du Pont. This Committee
was appointed at the final meeting of the NLO-SR Thorium
Scheduling Committee, held at FMPC or June 9, with the
following objectives which were outlired in the minutes of

this meeting.
1. Evaluation of recycle metal.
Evaluation of the results of pile loadings in process.
w
-

2'

3. Evaluation of the results of exposure of future small

4
230
test lots for development work. E 8;
4, Improvement of metal quality (process and final produc'i)"é §

oo«
Evaluation of NLO development work on cost reductions 380

(

+ ALD Clagg Ofticer

5.
influenced by process efficiency. !o- 0 % P
w - E
6. Establishment of standard analytical methods and proc@wre¥ 3
hardness, density, etc. Do -
’ . L} m d
7. Improvement of thorium metal Sspecifications (physicalgj O U
and chemical), o ::z’ >
23
8. Members of the Committee will keep each other informed = S,
of progress in off-site development work. ¢85 z
9. Keeping of NLO and du Pont management, AEC, and MDAC
informed of the progress made, particularly the maintenance

of liaison between du Pont and NLO.

DBWATSWMENT IS UNLIMITRD
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Since the appointment of this Committee, FMPC has received

a production order for tie manufacture of 30C tons of thorium
ingot metal. This includes the 100 tons that du Pont has
requested (50 tons of ingot for a possible future full load

of 1" diameter slugs and 50 tons of ingot for (1) Nuclear
Metals development work on thorium co-extruded tutes and (2)
sufficient metal for fabrication of tubes and/or Xark IV slugs
for in-plle test irradiations). The balance of 200 tons is
for "stockpile". To attain this production, PMPC w11l operate
Plant G on a 3-shift —5-day-a-week basis.

SUMMARY

The current status of the thorium production program was
discussed and a limited development and evaluatiorn program was
outlined which it is felt will (1) clear up some cf the more
important- question marks in thorium metal quality and (2)
develop a more satisfactory method for processing sclid metal
scrap.

The basic parts of this immediate program are - (1) SRL would
evaluate ingot sections of as-cast double arc-melted virgin
metal in order to classify typical ingot defects and determine
thelr frejuency of occurrence. (2) Du Pont wculd request for
evaluation purposes ingot sections from typical rezycle ingots
which incorporated vacuum-induction melting fer the consolidation
of recycle metal in the form of consummable electrodes for
arc-melting. (3) After completion of item (2), du Pont would
then request approximately 200 slugs, made from su’tably
processed recycle metal, which would be used for canning and
steam autoclave tests.

This program should lead to definite specificatinns (and/or
classificatlions) for ingots to be stockplled for future AEC
use,

DISCUSSION

Most of the discussions centered around (1) ingot guality and
(2) processing and evaluation of recycle metal. In addition

to these major subjects, other items covered were methods to
reduce the total amount of recycle metal, evaluatiocn of thorium
made with "commercial” calcium, reasons for hardness require-
ments of metal for Nuclear Metals, review of some process
changes at Horizons in their development of electreolytic metal,
review of available irradiation data on thorium to date, need
for a new cross-lab check on hardness data, etc. Throughout
the day's discussions 1t was emphasized by the du Pont repre-
sentatives that our main concern on metal quality was (1)
soundness of as-cast metal (since this has been one of the
primary causes of slug rejections), and (2) oxide content
whether it be in virgin or recycle metal, primarily since we consider
product loss after irradiation to be directly propertional to

the oxide content.

-2~
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Although cver 300 vip
raie at FMPC to date,
as *n *the savzarity an

ir Zcuble arc-melted ingots have been
th2re 15 insufficiznt data available
T2quency of basic ingot defects. For
thz rzc:ntly sompletas roduction ordersz for du Port, most of
the rejfects1 material wasz far dzfzcts which probably originated
as rasic irget defects, zush as inrinkage cracks. Rejections
for "porosity" may also have been related to ingot quality,
such as low density or s2gregation of impurities. It was
pointed out that sound m=%fal for our tubular program was of
utmost imocrtance. Alse. for the Stockpiling of cast ingots
the =2xtz:t and nature of 1 ngot defacts should be characterized.
Bzcause of *tha high pPressuces of productior requirements, there
has ©zen ne zompleta svaluation of ingot quality. Furthermore,
there has bzen some differences in opinion betwzen NLO and
du Font personnel on the actual gquality of Ingot metal and
thes2 differences may have resulted from either or both in-
sufficlent sampling and evaluation methods, - .

1IN 1]

It was suggested by Tuer and Hayes that an ingot evaluation
program be carried out and that this be done at SRL, 4if NLO
could prepare cut Ingot séctions. SRL would examine these
sections by etching, after first machining the surfaces smooth,
for determination of Shrinkage cavitias, shrinkage cracks,

and porosity. Variations 4n hardnz=s throughout the cross-sectior
would be determined. (Reported Farires3s values on the most
recent cast metal have been higher fcor the metal produced for

trhe last production order. This difference may be caused merely
by the difference in method of taking the measurements. Hardness
values are now taken on the as-cas< surface of the ingots, rather
than on a cut surface somewhat belew the top, which may be

harder because of higher impurity concentration,)

I possible, SRL would maks some d:terminations on chemical
Ségregation and density variations Wlthin the ingot as well as a
limited micro-examinaticn.

Mr. Schovalter of OROO sta‘ed that sufficient metal for this
=valuation (~ 10 1ugota) could easlly be made available for
this phase. It was agreed that du Pont would request metal
for this program thrcugh trke normal channels.

Przzz2s3ing of Rerycle Metal

Fernald 1s not satisried with the current method of processing
recycle metal., It has proven very time-consuming and costly
to fatricate consum?hble electrcdes from recycle metal and the
quality of the fina ingot 1is considerably poorer than virgin
metal with respect to oxide; - average of ~3-1/2% ve average
of 1-1/2% for virgin metal. Fernald believes that most of this

-3-
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pickup 18 occurring in the electrodls pr2paration step, They
belleve that iniduztion melting of re2cyecle would be much better
from “oth quality {with respect to oxide pickup) and cost
standpecints but have understood that there has been a top-level
decision against auy induction melting of thorium for reactor
use. We polnt:i cu* that this was *+-ua for the metal now under
irradiation, but that since the obJective of the Ccmmittee was
a devalopment program every consideration should te given to
alternate metheds of procss3sing when there are good technical
and economic reassn: for doing so, We agreed thrat induction
melting of recyciz for surposes of consolidation into electrodes
for consumﬁéble arc-melting appears very promising and would
give thzm whatever support we cculd to have such davelopment
carried out. The most feasible way of doirg this was con-
sidered to be a reguest from 4u Pont for ingot slices from two
typical recycle ingots processed in this manner for evaluation
purposes. Du Pont will requést these i1ngot slices through the
normal channels.

Evaluation of Recycle Metal

There was considerable discussion concerning what tests recycle
metal shculd be subjected to in order to determine its suitability
for reactor use. Du Pont representatives pointed cut that steam
autoclave tests cr. pinholed canned slugs would be the quickest
way to obtain reliable information on how metal quality might
affect plle perfermance of recycle m2tal. In the course of
canning recycle slugs, data would also be obtained on the effect
of secondary phases (particularly oxide) on bond quality. In
the autoclave tests itself, data on the relative corrosion
behavior of recycle metal would be obtained. Approximately 200
recycle metal slugs would be required for this phase of the
program. A request for these will be made after the evaluation
of the recycle ingot metal slices at SRL is compieted.

With respect to a reactor test of recycle metal, it was pointed
out that under the present Savannah River reactor conditions of
low thorium burn-up (with accompanying low heat generation) a
limited =cale reactor test might not be too meaningful since
(1) thorium has already demonstrated 1its ability nct to change
dimensions significantly under irradiation and (2) failures of
canned slugs, under these reactor conditions, would probably

be the result of sheath failures.

Irradiation Data

G. L. Tuer presented all the currently avallable data on thorium
irradiations at SRP. These included the L-2, L-3, and R-5 lcads,
These data (length, dlameter and warp changes) show quite
satisfactory behavior from a dimensional standpoint at an ex-

posure of 1200 g/t.
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Use of Commercial Calcium

NLO has obtained some commercial calcium from New England Lime
for trial reductions. Analysis of this material 1is aluminum
1/2%, magnesium 2-1/2 to 5%, and nitrogen 0.1 to 0.3%. It is
hoped that this test will prove whether or not this type of less
expenslve calcium will give a satisfactory product. (Early
experience at Ames indicated that metal might be of poor quality
tecause of excessive Al and N contents in the final metal; 1/2f
cf Ca 1s required for each pound of thorium reduced.)

Methods to Reduce Amount of Recycle Metal

Two possible methods for reducing the amount of recycle metal
(fewer machine turnings) were discussed. These were (1) swaging
ol extruded to final diameter and (2) fusion welding of as-cast
Ingot surface to improve surface quality. It is not expected
that any work will be done on either process since (1) the NLO
development budget for fabricatiom has been drastically reduced
and (2? there 18 no available equipment, either NLO or SRL, for
fusion welding. :

Hardness Requirements for Extended Surface Shapes

The basic reason for a hardness requirement on as-cast metal was
reviewed by E. Hayes. It was stated that the softest possible
metal 1s desired for the Nuclear Metais co-extrusion process with
an upper limit of Brinnell 60. It was emphasized that this is

an arbitrary value based on present data. We stated that we
would be willing to determine the sultahllity of harder metal once
a satisfactory co-extruded element had been attained with metal
in the <60 BHN range. Data was presented showing the 1increase
iz extrusion constant of thorium (at co-extrusion temperature)

as a function of room temperature hardness.

Mr. Runion requested that NLO representatives be authorized to
visit Nuclear Metals 4o observe the thorium co-extrusion process
sc that they could obtain “irst-hand information on the quality
requirements for this process.

cross-Lat Check on Hardness

It was agreed that a new thorium sample would be prepared for
a2 cross-lab check on hardness values. This is particularly
lmportant since new hardness equipment is now being used at
¥LO for all ingot hardness determimations.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United State‘s
Government. Neither the United States Government nor any agency lhere?f. nor any of thI‘l’
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any mformgtlon, 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 thercof. 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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Horizons Procesas

The basic changes in the Horlzons process during the past year
were briefly reviewed. The prccess for chloride preparation

now employs a precipitation of oxycarbonate from a nitrate
solution., This is followed by chlorination with chlorine,

The larger elsctrolytic cells are now internally heated. Prior
to the end of this fiscal year, at which time development work
wlll be terminated, a large-type cell should be completed and
tested out. This cell will have a capaclity of 16 pounds of metal
per hour at a current capacity of approximately 7000 amperes,

Kroll Process

Very little discussion was held on this activity, except that
NLO may cut back sharply its support of this program at the
Bureau of Mines, Albany, Oregon,

Arc-Melting Work at SEP -

Mr. Runion expressed interest in the small-scale arc-melting
of calcium-reduced powder at SEP, Specific details of this
work were not available, but these were promised prior to the
next meeting,

The next meeting of this Committee was tentatively scheduled
or cember at Savannah River.

In Summary, the major items on which 1t was agreed that definite
actlon should be taken were as follows:

By SRL: 1, Eveluate typical ingot sections from ten virgin
metal ingots for ingot defects.

2. Evaluate typical ingot sections from at least two
recycle metal ingots (employing vacuum induction-
melting for consolidation of consummable electrodes,)

3. Test canned recycle metal slugs by steam autoclaving
after satisfactory completion of items 1 and 2.

By FMPC: 1. Prepare ingot slices for shipment to SRL.

2. Investigate induction-melting as an alternate
method of consolidating recycle metal.

3. Prepare virﬁin ingots from metal reduced by
"commercial™ calcium,
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