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ABSTRACT OF THE DISCLOSURE

Solutions for polishing titanium and titanium alloy
surfaces are disclosed. The solutions are mixtures of fluo-
silicic acid, hydroftuoric acid, nitric acid, acetic acid, and
phosphoric acid. Polishing is accomplished by immersing
objects made of titanium or titanium alloys in a solution
containing the above acids at room temperature or ele-
vated temperatures for periods up to 90 minutes.

This invention is a new and improved chemical solu-
tion for imparting bright and lustrous surfaces to articles
made of titanium and alloys thereof.

In the past, metal surface polishing has been accom-
plished by dissolving thin layers of the metal chemically,
or by abrading the surface, or by both.

The object of the present invention is to provide a
chemical solution for imparting a visually bright  and
reflective surface to articles made of titanium and its
alloys, with 2 minimum metal loss and minimum thermal
emittance.

A further object is to provide a chemical solution for
cleaning the surfaces of articles made of titanium and
its alloys, preparatory to the firm bonding thereto of
silicate paints, and the like.

Another object is to provide a metal surface polishing
solution that requires the use of no electrical energy, does
not require critical control of trained workers, and that
provides results that are superior to comparable results
attained by the use of processes that have been available
to the trade previously.

The solutions that comprise the present invention are
closely related in their compositions. In both solutions
the titanium, or titanium alloy article, is immersed at
ambient temperature or the temperature may be elevated
to decrease the period of immersion.

Tlustratively the solution for pure titanium articles is:

EXAMPLE 1
Percent by volume
Fluosilicic acid (31%) 33
Hydrofluoric acid (48%) - 8

Nitric acid (70%) 25
Acetic acid (99-+%) 17
Phosphoric acid (85%) 17

Temperature (ambient).
Time (15-90 minutes).
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Iilustratively an alloy of the composition by weight of
90% titanium, 6% aluminum and 4% vanadium is im-
mersed in the solution:

EXAMPLE 2
Percent by volume

Fluosilicic acid (31% ) comc oo 20
Hydrofluoric acid (48%) - - 15
Nitric acid (70%) 45
Acetic acid (994+%) o 10
Phosphoric acid (85%) oo 10

Temperature (ambient).
Time (15-45 minutes).

The two solution examples are submitted as being il-
lustrative examples that embody the successful practice
of the present invention. Limited modifications in the
above examples may be made without departing from the
spirit and the scope of the present invention.

I claim:

1. A solution for chemically polishing pure titanium -
metal, said solution consisting of: 33% by volume fluo-
silicic acid (31%), 8% by volume hydrofluoric acid
(48%), 25% by volume nitric acid (70%), 17% by
volume acetic acid (994%), and 17% by volume phos-
phoric acid (85%).

2. A solution for chemically polishing a titanium alloy
wherein said titanium alloy consists essentially of the
composition by weight of 90% titanium, 6% aluminum,
and 4% vanadium; said solution consisting of: 20% by
volume fluosilicic acid (31%), 15% by volume hydro-
fiuoric acid (48%), 45% by volume nitric acid (70%),
10% by volume acetic acid (99+%), and 10% by vol-
ume phosphoric acid (85%).
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