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This invention is directed generally to the
mmetal working gart and more Specifically to g
method of Machining borous metalg without de-
stroying the surface borosity,

In the machining of DPorous

Dbrotecteq against burn-out,
is commonly known in the art as Sweat-cooling
or transpiration, and is analogous to the well
known cooling effect of Derspiration on the huy-
man skin, The prior art technique of restoring
has been Mmachineqd

results
tolerances cannot be maintained. Furthermore,
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operations to pe employed without destroying the
borosity of the stock.
It is a broad

tion to DProvide

Specification develops, reference
i ing forming
and wherein:
Figure 1 is g borous metg] blank, not impreg-
hafted.
Figure 2 i5 5, section

& part of the

on line 2—3 of Figure 1,

Figure 3 lustrates g, blank not impregnated,
after machining,

Figure 4 llustrateg the blank of Figure 1 after
it has been Impregnateq and

Figure 5 ig the blank of Figure 4 after it hag
been machined,

In carrying out the above objects I impregnate
the porousg material | with g Substance 2 which
(1) is solig at room temperature, (2) is sufficient-
Iy harg ang strong to back up the partieles of the
material, ang (3) can pe readily removeq from
the porous material, eithep by heating the mate-
rial, by the action of water or steam, or by meang
of other solvents,

I have found that sodium chloride or other
metallic salts (e. g., botassium chloride, or a
eutectic mixture of salts such ag 60 per cent

value as a fller with copper,

The methog is carrieq out by submerging the
borous materig] in a molten bath of the impreg-
nating material for approximately 20 minuteg,
When sodium chloride is used as the impregnat.-
ing material, g temperatyre greater than 1450° ,



2,663,928

s required. With oxalic acid, & temperature be-
ween 200-260° F. is sufficient. After the porous
naterial is impregnated and allowed to cool in
air, machining, shaping, milling, grinding, drill-
xng or other operations may e carried on in the
gsual way. It is essential that sharp tools be
used and heavy cuts avoided. No cutting cort-
pounds should he used.:

After the machining operations, the filler may
be removed from the specimen by dissolving in
water or by the ic acid, i
decomposes at 125°

ing.

1t should be noted that when: sodium: chloride
or other salt whose melting point. is higher than
that of soft or silver solder is used,.the impres-
nated porous material may be soldered 10.2 solid.
section of metal.

By means of the technigues
complex shapes, such as turbine plades and rocket
motor nozzles, may be completely ‘machined from
simple shapes which are easy to press and which
may be sintered without excess warpage.

1t will be understood that the particular em-
podiment gescribed. is for illustrative purposes
only. Many modifications. will readily suggest
themselves to those gkilled in-the art and the in-
vention is therefore not to be deemed as limited
except within the scope of the appended claims.

1 claim:

1. A method of machining a Porous metal for
use in sweat-cooling apparatus which . comprises
flling the pores of the said metal with fluid oxalic
acid at a ternperature - between 200-260 degrees
Fahrenheit, cooling the said metal-»whereby the
said oxalic acid solidifies,- machining the said
metal, and removing-the gaid oxalic acid by heat-
ing.

described above,.
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2. Amethod of protecting the porosity of metals
machined for use in sweat-cooling apparatus
which comprises, filling the pores of said metal
with fluid oxalic acid at a temperature between
200-260° F., cooling the said metal whereby the
oxalic acid solidifies within the pores thereof to
present a solid surface for machining, machining
said metal, and- removing the said oxalic acid
from the.-pores of said metal by heating aiter
machining.

3. A method of preserving the porosity of
porous metals to be machined for use in sweat-
cooling apparatus which comprises, submerging
the metal in a molten bath of oxalic acid for 20
minutes and with a bath temperature ranging
between 200-260° F., cooling the impregnated
metal to present a smooth surface for machining,
machining said metal, and dissolving the impreg-
nating material from the pores of the metal after
machining, with heat at 125° C.
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