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1. INTRODUCTION

Graphite crucibles are coated with an inert material, such as
yittrium oxide (Y203) paint, to prevent the molten uranium alloy from
reacting destructively with them.

The molds used for injection casting are either Vycor or quartz
glass. Because silica is reduced by uranium alloy, the molds are
protected by an inert material that is not wetted by the molten
uranium. The coating is zirconium oxide or yittrium oxide mixed with
ethyl alcohol or water. The internal surface is swabbed with a pipe
cleaner attached to a rigid tube. The bottom 2 in. of the outside of
the molds is painted with the coating.

2. EQUIPMENT AND MATERIALS
2.1 Crucibles

Four sizes of crucibles may be used, standard 10 Kg or 17 Kg

and oversize 10 Kg or 17 Kg. The oversize crucibles are larger in
diameter and used to remelt a solidified charge which would fit too
tightly in a standard crucible.
2.2 Drying Oven
The drying oven is a standard commercial product. It is used

to dry molds and crucibles after they are coated.

3. COATING GRAPHITE CRUCIBLES

3.1 Precautions

3.1.1 Follow the FMF Emergency Procedures.

3.1.2 Protective clothing shall be worn while coating
crucibles (lab coat, gloves, safety glasses, and when needed, high
temperature gloves).

3.2 Lay yellow plastic on the work table and coat the crucibles on
the plastic.

3.3 If the crucible has been used for a melt, ensure all of the
uranium has been removed. (Uranium is removed with the crucible in a
hood. )
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3.4 Wipe the crucibles with a clean cloth wetted with ethyl
alcohol to remove dust or oxide. (If the crucible is contaminated with
uranium dust, this step must be performed in a hood.)

3.5 Place the crucibles in the drying oven and heat to 100°C.

CAUTION: When the crucibles are removed from the oven, high
temperature gloves must be worn.

3.6 Remove the crucibles from the drying oven and place them on
the work table.

3.7 Put thermocouple wells in place.

3.8 Using a paint brush, apply Y203 coating evenly to the inside
and outside of the crucibles and thermocouple wells.

3.9 Place the crucibles in the drying oven at 150°C for one hour.

3.10 Repeat step 3.8.

3.11 Place the crucibles in the drying oven at 500°C for two
hours. After heating the crucibles are stored in the oven.

3.12 Store the unused Y203 solution in a tightly stoppered bottle.

3.13 Dispose of any alcohol and cloths used for cleaning the
crucibles.

3.14 Update the crucible inventory.

b, COATING MOLDS

4.1 Precautions

.11 Follow the FMF Emergency Procedures.
1.2 Protective clothing shall be worn while coating
molds (lab coat, safety glasses, and gloves).
4.2 Obtain the required molds from storage and update the
inventory.
4.3 Inspect each mold for badly chipped or broken ends, cracks,
and internal and external contamination.
4.4 Make swabs for coating the insides of the molds as follows:
.41 Insert a 4 in. section of 4 mm pipe cleaner about
2 in. into a 24 in. x 1/8 in. stainless steel tube.
h.y.2 Crimp the tube as close to the end as possible with
a crimping tool.
NOTE: Both ends of the tube can be used.
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4.5 1If Zr0y is to be used mix the ZrO, (1 to 4 micron) solution in
a 4000 ml beaker until consistent. The Y203 is premixed with ethyl
alcohol.

4.5.1 Use 520 g of zirconium oxide.
4.5.2 Use 750 ml of ethyl alcohol.

4.6 Wet the swab in the ZrOy or Y,03 solution and insert it to end
of the mold.

4.7 Rotate the mold to coat the end.

4.8 Withdraw the swab without rotation so a straight line coating
of the inner surface is achieved.

4.9 Inspect the mold for any uncoated areas. Repeat steps 4.6
through 4.8, if necessary.

4.10 Coat the outside of the mold by painting the bottom 2 in. with
Zr0, or Y203 solution.

4.11 Lay the mold in a clean plastic pan.

4,12 Repeat steps 4.6 through 4.11 for all the molds.

4.13 Place the molds in the rack in the drying oven and bake at
150°C for a minimum of 12 hours.

4,14 Save the used swabs and excess Zr0, or Y203 solution in
plastic bottles for later use.



