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LASER BARRIER MATERIAL AND METHOD OF LASER DRILLING.

This invention relates to laser drilling of components,
particularly, although not exclusively, the drilling of
holes in gas turbine components such as hollow turbine

blades.

The laser drilling of holes such as film-cooling holes
into internal passages of turbine blades has been known
for some time. However, a problem that commonly arises
is that of preventing the laser beam from damaging the
wall cf the passage oppcsite to where the laser beam
breaks through. Another problem that arises is that of
preventing material sputtered or vaporised by the beam
from being deposited on the inner surfaces of the

passage.

Attempts have been made to insert barriers in the
passages, and indeed in passages which are relatively
large and do not have complicated shapes it may be

possible to use solid barriers.

Attempts have been made to pour molten wax into the
passage prior to laser drilling so that on solidification
it provides a useful barrier. However, a problem arises
when a series of holes close together in a blade is being
drilled. It is found that the solid wax in the passage
can melt in the vicinity of a hole being drilled and can
form an unwanted cavity under the site of a second hole
to be drilled, thus reducing resistance to laser
strike~-through when that second hole is subsequently
drilled.

A first object of the present invention is to provide a
laser barrier material in a cavity in a component through
a wall of which a hole into the cavity is to be drilled
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by means of a laser beam, wherein the barrier material is
easily inserted into and fills the cavity, is
self-supporting within the cavity, is effective in
preventing the laser beam from damaging surfaces within
the cavity, resists the formation of further cavities in
regions adjacent the hole currently being drilled, and is

easy to remove.

A second object of the present invention is to providz a
method of laser drilling a hole through a wall of a
hollow component into a cavity therein without damaging
an interior surface of the cavity opposite the hole.

According to a first aspect of the present invention
there is provided a barrier material for use in laser
machining of a component to protect a surface of the
component which is in the path of the laser beam from
being machined, the barrier material comprising a wax
base containing polytetrafluoroethylene in fine granule

form.

According to a second aspect of the present invention
there is provided a method of laser drilling a hole
through a wall of a hollow component into a cavity within
the component, the method comprising the steps of,

(a) coating a surface of the cavity opposite said wall
with a barrier material comprising a wax base
containing polytetrafluoroethylene in fine granule
form,

(b) drilling a hole through said wall with a laser beam,
and

(c) subsequently removing the barrier material from the
cavity by steaming,

whereby during step (b) said surface is protected from

machining by the laser beam by virtue of the barrier

material.
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The invention will now be described by way of example
only with reference to the accompanying diagrammatic
Figure 1 which shows a transverse section through a
hollow turbine blade, and with reference to the Example.

Referring to Figure 1 there is shown in transverse
section a gas turbine blade 10 having internal
longitudinally extending cavities 12,14. There is
provided a laser source 16 to drill a film-cooling hole
18 through to cavity 12 (for example) by means of a laser
beam 20.

EXAMPLE:

A barrier material was prepared from a 50/50 vol/weight
mixture of polytetrafluoroethylene micropowder of the
consistency of talcum powder (DLX6000 PTFE manufactured
by E I Du Pont de Nemours and Company), having an average
particle radius of from 0.01 to 3 microns, in a wax base

comprising low melting point castelyne wax.

Prior to the drilling of hole 18 into cavity 12 the
barrier material as prepared above was melted and
injected into the cavity from one end of the blade, and
allowed to cool and solidify. It was found, on using the
laser to drill hole 18 into the barrier-filled cavity,
that the PTFE provided an effective barrier against laser
light, thus preventing "strike-through" of laser light to
the opposite wall of the cavity and augmenting any
prevention of strike-through attributable to the wax per
se. Furthermore, it was found that the PTFE stabilised
the wax by forming a matrix and prevented the formation
of unwanted cavities in the wax adjacent the hole

currently being laser-drilled.

When the desired number of air-cooling holes were drilled
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in the blade the PTFE-wax matrix was removed from the

cavity by steaming.

It was found that barrier compositions containing PTFE in
the range 10 - 60% vol/weight may be utilised.

Waxes other than that exemplified may also be used in the
barrier material, provided they are such that they can be
easily removed after the drilling process. Suitably,
such waxes will have melting points less than 100°¢, so
that the barrier mav be conveniently steamed out of the

cavity.

The barrier may, in some circumstances, be poured into
the cavity instead of being injected, or may even be
sprayed or painted onto the surface to be protected.
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CLAIMS

1. A barrier material for use in laser machining of a
component to protect a surface of the component which is
in the path of the laser beam from being machined, the
barrier material comprising a wax base containing
polytetrafluorethylene in fine granule form.

2. A barrier material as claime< in claim 1 wherein the
wax base is a low melting point wax and the
polytetrafluorocethylene is of an average granule size

less than about 3 microns radius.

3. A barrier material as claimed in claim 2 wherein the

wax is castelyne wax.

4. A barrier material as claimed in any one of claims 1
to 3 wherein the percentage of polytetrafluoroethylene in
the material is within the range 10 - 60% volume/weight.

5. A barrier material as claimed in claim 4 wherein the
percentage of polytetrafluorcethylene is 50%

volume/weight.

6. A method of laser drilling a hole through a wall of
a hollow component into a cavity within the component,
the method comprising the steps of,

(a) coating a surface of the cavity opposite said wall
with a barrier material comprising a wax base
containing polytetrafluoroethylene in fine granule
form,

(b) drilling a hole through said wall with a laser beam,
and

(c) subsequently removing the barrier material from the
cavity by steaming,

whereby during step (b) said surface is protected from
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machining by the laser beam by virtue of the barrier

material.

7. A method as claimed in claim 6 wherein step (a) is
carried out by melting the barrier material and injecting
or pouring it in molten form into the cavity and
permitting it to solidify before step (b) is carried out.

8. A methed as claimed in claim 6 or 7 wherein the wax
base is a low melting point wax and the
polytetrafluoroethylene is of an average granule size
less than about 3 microns radius.

9. A method as claimed in claim 8 wherein the wax is
wax having a melting point less than 100°C.

10. A method as claimed in claim 9 wherein the wax is

castelyne wax.

11. A methed as claimed in any one of claims 6 to 10
wherein the percentage of polytetrafluoroethylene in the
material is within the range 10 - 60% volume/weight.

12. A barrier material as claimed in claim 11 wherein
the percentage of polytetrafluoroethylene is 50%

volume/weight.

13. A barrier material for use in laser machining,
substantially as herein described with reference to the

accompanying Example.

14. A method of laser drilling a hole through a wall of
a hollow component into a cavity within the component,
substantially as hereinbefore described with reference to

the Example and the accompanying drawing.
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