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use of research scientists at the Aust. alian Atomic Energy Commission.

In order that they might be made available with the least possible
delay, no attempt has been made to edit them, nor have all typing errors
necessarily been identified and corrected.

Copies of translations in this series are made available to interested
organizations and individugls only on the express understanding that they
may be imperfect and do not aim to meet the standards of a published docu-
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the translated text or for any errors resulting therefrom,
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TITLE OF THE INVENTION

IMPROVEMENT UF URANIUM FLUORIDE RESISTANCE OF NICKEL-MARAGING STEEL

CLAIM

A process to improve the resistance of maraging nickel steel against UF6

comprising heating the steel up to 500°C in a&ir to form an oxidation film on

the surface.

DETAILED DESCRIPTION OF THE INVENTION

This invention relates to a process to improve the resistance of maraging
nickel steel against UPS'
Although maraging nickel steel is a super strength steel with high tough-

ness, it has a disadvantage of being corroded in an atmosphere of UF, gas.

6

The resistance of the steel against UP_, cannot be greatly improved by changing

6
more or less the composition of the maraging steel of 18% Ni type which is
mainly used for practical purposes at present. Application of surface treat-
ments has been proposed to improve the resistance of maraging nickel steel

against UF For ingtance the surface of maraging steel can be coated with

6-




nickel or steel by plating which has good resistance against UP6. However,
it is practically impossible to obtain perfect plating without pinholes.
The pinholes in the plating on the maraging steel a_ e corroded preferentially
by UP6 gas and the fila of plating is separated. Thus, plating maraging
Steel cannot be recommended to improve its resistance against UP6.
An object of this invention is to provide a new process of surface treat-
ment to improve the resistance of maraging nickel steel against UPG.
The present invention can be briefly stated as the following:
By the study of surface treatments to improve the resistance
6 it has been discovered

that the oxidation film formed on maraging nickel steel

of maraging nickel steel against UF

heated up to S00°C in air has an excellent resistance
P and is not corroded with UP6 at all.

Generally speaking maraging nickel steel is endowed with a strength high-
er than 175 kt_;/-2 by ageing at 450 to 500°C for 1 to 5 hours after solution

treatment and cold working. Ageing of maraging steel is usually carried out

against UF

in vacuum or in Ar gas atmosphere. According to the present invention an
oxidation film of improved resistance -ainst UF6 and sufficient strength can
be obtained by simply ageing the maraging .iickel steel in air. Furthermore
the oxidation film formed at temperatures up to 500°C has good cohesiveness
to matrix. When maraging steel is heated above 500°C, the oxidation film
shows a tendency to lL.e easily separated from the matrix, the grains of pre-
cipitated austenite grow due to high temperature and the strength decreases
considerably. From above description, it is known that sufficient strength
and oxidation film with good resistance against UF

6
maraging nickel steel at 450 to 500°C for 1 to S hours in air.

Example
Pour kinds of maraging 18% Ni steel shown in Table 1 were prepared

can be obtained by ageing

about 500g each by melting electrolytic iron, electrolytic nickel, electrolyt-
ic cobalt, ferro-molybdenum, ferro-titanium and appropriately small amounts
of Al, Si and Mn as deoxidizer.

Each ingot was annealed for homogenization, hot-rolled to 5 mm thickness,
cold-rolled to 3 mm thickness and solution-treated at 850°C for 1 hour. Three
specimens of 2 mmt x 20 mmw x 50 mnl were cut out from the sheet of each kind
of the maraging steel. The surface of the specimens was wmachine-polished (to
the degree of finishing of "WW) and they were supersonic-cleaned in trichleoro-
ethylene. The specimens were hea’.d4 at 450 to 500°C in air to form oxidation




film on the surface and exposed to an atmosphere containing 500 mig 05‘6 and
260 wmiig Ar. The exposure was carried out at 90°C and for the period up to
5000 hours during which at a certain interval the cross section of each
specimen was observed under an optical microscope to measure the corroded
layer. The results are shown in Figure. No.l shows the specimen heated at
480°C in vacuum. No.2 shows one heated at 480°C, No.3 at 500°C and No.4 at
450°C. No.2 and 4 were all heated in air for 5 hours. As evidently shown in
the Figure, the corroded layer of No.l aged in vacuum increased with the in-
crease in the exposure time and a corroded layer of 75 to 90u was formed
after S000 hours of exposure. On the other hand, no corroded layer was
formed on No.2 and 4 aged in air because their oxidation films were not
corroded at all even after the exposure of 5000 hours.

As described above, the example of the precent invention has evidently
shown that the .:2sistance of the customary maraging 18% Ni steel against UP6
is greatly improved by being heated at 450 to 500°C in air for several hours
to form oxidation film on the surface.

Although the oxidation film formed below 450°C also has a good resistance

against UF_, it is unfavorable from the view point of productivity because the

maraging s:eel must ke heated a longer time to get a necessary strength. 1In
the range of heating temperatures of 450 to 500°C the most practical ageing
temperature is 480 to 500°C and the heating time is 3 to 5 hours. Wwhen the
maraging steel is heated for more than S5 hours, the strength of the steel :in-
creases but the toughness of it begins to decrease.

Brief description of the figqure

The figure is a characteristic figure to show the relationship between the

exposure time of specimens in the gas of UF_ and the corroded layer.
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