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A) Uranium Rod Drawing

The ten rods of 1,LO5® average diameter X 20 ft, original length
as regeived from Fernald have been degreased with hydrex and pickled with a
solution of 50% concentrated nitrie and 507 water. Thest rods were subsequently
cut into lengths of 6'«5" cach. Metallograrhic camples were removed from butt
end, center and lead end positions of each 20-ft. rod. These samples together
with 6" long sectiona from three typical rods were submitted to lavens Labora-
tory for exanination. Preliminary results on two samples indicate that the
metal has a normal alpha-phase structure with an average grain slze of .020 mm.
and no evidence of cold work., Swurface condition was generally good requiring
no special surface preparation for the initial drawing.

A1l of the above rods were machine pointed in a lathe to a diameter
of 1.270% and a point length of 6", Two of the rods were lubricated with a
solution of molybdenum disulfide and VMCH lacquer cmtaining 20 wt. Z of
lacquer and 10 wt. § of molybdenum disulfide in solvent. These rods were draun
with a 1.375" standard brass rod drawing die, with & calculated arc. reduction
of L.2%. However, springback redused thiz to a measured reduction of 3.5%.
Plans are to draw ten more rods through standard rod and tube dies (for die
angle variation) with reductions of 3.5, 6.9 and 10%. ides for this purposo
have been ordered and will be ready the weelk of Mareh 22,

A quench tank and hoisting equiprent for beta-treating have been
installed at the pilct plant salt bath furnace and the operation of the equip-
ment 1 being checked with dumny loads of steel. Flans have been completed to
beta-tyreat twelve of the S-foot rods in order to duplicate the drawing schedule

of the untresated yods.
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B) Ziroonium Tube Fabrication
a) Drawing of Tubes

AB reported previously, zirconium and sircalloy II had been drawn
sugcessfully through two passes, while a third pass failed when the plug would
not seat. This is a serious problem since, in addition to fallure to reduce
tube wall thickness, the tube sunk and could not be drawn further. A tapered
nose attachment for the plugs also proved unsuccessful, Since it was possible
that the hardness of the tubes was responsibls for plug slippage, two tubes
vere annealed by induction heating to approximately 1450° ¥. (788° C.) for a
3 minute period. However, these tubes proved to be no better in a subsequent
draw,

In view of these drawing difficulties, it appears that considerably
more development time is necessary for zirconium drawing. In order not to
hold up the job, however, new consideration was given to rocking. A plant
visit to Tube Reducing Corp. indicates that it may be feasible to rock to wall
thicknesses as emall as ,0L2", although previously an 080" wall was considered
to be the lower limit, Fortunately, we have rocking dies of 1-1/8" finish
diameter and it was only necessary to desisn two special mandrels for the two
sizes of tube required. These mandrels have been designed and will permit
rocking of schedule I tubes to a final noninal size of 1.125" 0.D. x 0.062"
wall. Schedule II tubes will be rocked to 1,125% 0,D. x 0,0L42" wall and
finiched to a final O,D. of 1.010" by a sinking operation. All of the avail-
able stock of drawn tubes have been induction annealed in preparation for
rocking. Examination of the microstructure after annealihg revealed a recrystal-
lized structure with an 0,015 mm. grain size. Hardness was gg B Rockwell.

b) Welding

The Bupont welding jig has been completed, The drive motor speed

kas been properly regulated frompEsapsmmpEmoipie:;”




the pulley system to give from O to about 66 RFM of the tube which seems to
bo satisfactory. The welding torch has been rigidly mounted and & rectangular
copﬁer tube has been formed to supply argon pas coverage to the nortions of
the weld circumference not protected by the argon from the elcctrode gas supply.
Uome successful trial welds have been made using the bronze dumy
assemblies. It was found that the A.C. power weuld be required to avoid over
heating of the metal because of the light sections to be welded. The are
stability is poor on the bronze but better on the zirconium.
At the present time the supporting posts for holding the tube have
been used for annealing of the tubes.
C) Extrusian Characteristics of Zirconium
In an effort to compare the deformation strength at elevated temper=
atures of sirconium and zircalloy II with covper base alloys used in cladding,
same hot hammer tests have been made. These tests were conducted abt various
temperatures between 6?5o C. and $00° C. and consisted of dropping a 50-1b,
hammer vertically through a distance of i ft. on to a cylindrical specimen
«500" diameter x ,750" high placed on a heavy anvil, Deformation 16 measurcd
in ternz of per cent reduction in height. The results ohtained aroc shouwn in
Fig. 1 as a function of temperature with comparison curves for deoxidized
copper and 85/15 Cu-’n alloy.
D) Cane for Cladding
Twenty-4wo extrusion shells of £5/1% brass were finished to the
following size: 6.142" 0.D. x ,050" wall x 15-18" length. The copper shells
frou the previocus experimental .030% wall layout had been drawn to 6.573" 0.I.
x .036" wall but failed to draw through the 6.142" die and were scrapped.
E) Havens Laboratory
Technical Service: All samples of clad uranium from Metals and Controls

have been polished and photograghed fo port on this
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ten and will be issued within the next report period.
.4 Samples of "as recelved® uwranium rod from Fernald are

.allographically before they are drawn and prccessed for
i lathe has been received. The milling machine ims expected

5illet Holes

rusion of uranium and gzirconium tubes has required the

. length longitudinal hols to accomodate the mandrel. This
:rsome since machining of thece metals i3 difficult and the
scrapped. In order to eliminate this scrap, if possible,

hole drilling method has been tried. A proprietary electric
m as "Method - X" can remove a center hole rapidly while

: of the metal in solid core form. This core can be considered
In order to test the feasibility of making such holes, a
zirconium (1.25" diam. x 1.5" high) was sent out for machining

:h hole drilled out. The results appesar to be satisfactory

to test the method further with a2 fullesize billet. Method « X

ssed successfully on uranium.

“hells
onth marks the start of nonthly progress reports on the
rogran since our contract AT-36-1-2h with the Pittsburgh

a continuation of the Sylvania Electric Products sub-contract
tract AT-30-1-GEN-366 terminated on January 30.

s time, a final report on the above contract, entitled "Fabrie
wa Shells - II", has been written and will be issued during

wricd.
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At ths time aleo, i3”ﬁ%?ﬁ'!:ﬁ;fgg;g':;:m::;:ped to Hanford 200
zveonium shells. 4vaerage dimensions were l.M47" 0.D. x .018" wall. Langtha
led from 10-1/8% to 10-5/8" with most in the longer length. In additiem,
roup of 33 reject shells wers shipped for testing and examination.
Present work 1s concentrated on the production of flat bottom shells
¢h involves & striking operation. Tool design for this operation is not
eatisfactory.

Admiristrative Summary

A) Pilot Plant

During the past month the monorail system for handling heavy billets
she vault, welding lsboratery and machining area has been completed. Motal
8 for material storage have been installed in the vault. The installation
ickle and wash tanks, togaether with the necessary ventilation, blowers
fume washer are completed. Howaver, it 1s now considered desirsble to
: the two ten foot stainless tanks together so that longe: longths can be
led.

It now appears that operation of the salt bath furnace will be
ired on a day-to-day basis for annealing of zirconium deep-drawn shells
21l as uranium annealing. This imposes the requirement of round-the-clock
ation. In order t¢ minimize man-power, it is desirable to operate the
ice unattended for two shifts which requires a maximum of safety protection.
ment is now being installed to shut down the furnace automatically in

wvent of emergency.
B) Health and Safety
“hite duck coats and white duck eoveralls have been procured for
rotection of visitors and workmen respectively while in the pilot plant
These will be hendled by the usual laboratory
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small stock of rubbers is on hand for shoe covers for visitors to the pilot

’lant ares and additiomal rubbers are being procured..

A sink with foot padal valves has been ordered for the proposed
Llocker roon area in the pilot plant and one half the required number of lockers
are already on hand,

C) Trips
a) Tube Reducing Corp.

R. M. Treco visited this company for the purpose of discussing tube
socking in general and the 2.4" 0.D, ribbed process tube for Hanford in
rarticular, While the length of the Hanford tube poses a problem, a slight
sodification of their No. 3 machine will permit the conversion of 21 ft. tubes.
ipecial tools will have to be designed, however, H

b) Americsn Society for Metals
R. M. Treco attended the mid-wintor moeting at Boston, Mass. for

the beryllium symposium and discussion.

Respectfully Submitted,

ERIDGIPORT BRASS COAPANY

CRIM S rec
R. ¥. Treco, Section Head
Atomic Metallurgy Rosearch
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