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(54) Preparation of metal foam containers

(57) A method of treating the skin (10) of a gas con-
tainer (6) made from reticulated foam material to render
the skin gas impervious comprising treating the skin of
the container with a liquid sealant (4) and subsequently
applying a vacuum to the interior of the container to
draw the liquid sealant so that it flows inwardly from the
skin into any open pores; and subsequently allowing the
liquid sealant to solidify.
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Description

[0001] Foam structures are known in industry and
the number of applications for metallic foam structures
is continually increasing. For example, aluminium foam
metal having a continuously connected, open celled
(reticulated) geometry is available and employed in :-

a) energy/ impact absorbers;
b) heat exchangers; and
c) lightweight composite panels.

[0002] When used with heat exchangers the high
surface to volume ratio allows for a compact design and
the high specific stiffness, that is, high strength to
weight ratio makes the material useful in aerospace and
car applications.
[0003] Foam structures are now proposed for high
pressure gas containers and in particular high pressure
gas containers which have an irregular shape. When
irregular or complex shapes are required then foam
material such as metal foams are formed typically by
mixing small quantities of a gasifier e.g. titanium nitride
with aluminium powder and subjecting the mixture to
heat and pressure to form a sintered sheet.
[0004] The sintered sheet or a portion thereof is
then placed in a mould which is then heated to higher
temperature at which the metal melts and nitrogen is
released from the titanium nitride to provide an even dis-
persion of bubbles. The moulded object is then allowed
to solidify and subsequently shock quenched in a cryo-
gen for example liquid nitrogen.
[0005] This procedure often leaves the metal foam
object with an outer skin in which are formed pores. If
the object is to be used as a gas container then said
pores will, if not removed or filled, allow the gas to
escape from the container.
[0006] It is an aim of the present invention to pro-
vide a method of making a gas container from reticu-
lated foam material which has a skin impervious to gas.
[0007] According to the present invention, a method
of treating the skin of a gas container made from reticu-
lated foam material to render the skin gas impervious
comprises treating the surface skin with a liquid sealant
and subsequently applying a pressure differential
across the skin to draw the liquid sealant so that it flows
inwardly from the skin into any open pores, and subse-
quently allowing the sealant to harden.
[0008] In one embodiment, a vacuum is applied to
the interior of the container to create the pressure differ-
ential.
[0009] Preferably, the gas container is immersed in
a vessel containing liquid epoxy resin which is heat set-
table and heat is applied to set the resin subsequent to
the drawing operation.
[0010] According to a further aspect of the present
invention, in a gas container made from reticulated foam
material the skin of the container is treated to render it

gas impervious.

[0011] An embodiment of the invention will now be
described, by way of example, reference being made to
the Figure of the accompanying drawing which is a
schematic sketch of apparatus for treating the skin of a
gas container made from reticulated foam material.
[0012] As shown, a vessel 2 is filled with a liquid
sealant such as a liquid heat settable epoxy resin 4.
[0013] Immersed in the epoxy resin 4 is a container
6 of an irregular shape made from a metal foam mate-
rial. The interior of the metal foam material container is
in communication with a source of vacuum by means of
a tube 8 formed with perforations 9.
[0014] In use, a pressure differential is applied
across the skin 10 of the container 6 by means of a vac-
uum applied via the tube 8 to the interior of the con-
tainer 6 for a short period of time so that the liquid epoxy
resin 4 flows into any open pore at the skin 10 of the
container. Subsequently, the container 6 is heat treated
to set the epoxy resin.
[0015] The skin of the container will thus become
impervious to gas flow therethrough. The liquid sealant
could be molten metal solder or aluminium oxide.
[0016] It will be apparent that the pressure differen-
tial across the skin 10 could equally be created by
applying a higher pressure to the outside of the con-
tainer 6 than that existing in the interior of the container.

Claims

1. A method of treating the skin of a gas container
made from reticulated foam material to render the
skin gas impervious comprising treating the skin of
the container with a liquid sealant and subsequently
applying a vacuum to the interior of the container to
draw the liquid sealant so that it flows inwardly from
the skin into any open pores; and subsequently
allowing the liquid sealant to solidify.

2. A method as claimed in Claim 1, in which a vacuum
is applied to the interior of the container to create
the pressure differential.

3. A method as claimed in Claim 1 or Claim 2, in which
the container is immersed within a liquid epoxy
resin which is contained within a vessel.

4. A method as claimed in Claim 1, Claim 2 or Claim 3
in which the epoxy resin is heat settable and heat is
applied to set the epoxy resin subsequent to the
drawing operation.

5. A gas container made from reticulated foam mate-
rial in which the container skin is treated to render it
gas impervious.

6. A method of treating the skin of a gas container
made from reticulated metal foam material substan-

1 2

5

10

15

20

25

30

35

40

45

50

55



EP 1 036 616 A1

3

tially as hereinbefore described.

7. A gas container made from reticulated metal foam
substantially as hereinbefore described.
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