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METHOD OF COATING CUTTING EDGES

This invention is concerned with a
method of coating cutting edges, more
particularly razor blade cutting edges, with

5 polytetrafluoroethylene (PTFE).

For many years razor blade cutting
edges have been coated with PTFE, an early
disclosure of the use of such coatings being,
for example, British Specification 906005. Such

10 coatings have been shown to improve the shaving
effectiveness of the blade edge by reducing the
force required to cut through the hair and thus
reduce the pull on the hairs of the shaving area
which the shaver experiences.

15 It has been known for some time that
for most PTFE-coated razor blades the force
required to cut hair with an unused blade, that
is the first shave force, is significantly
higher than the force required in the

20 immediately following shaves, say the second to
fifth shaves, with the same blade edge. It has
been postulated that this phenomenon is due to
the removal of much of the PTFE coating during
the first shave, the difference between the

25 first shave force and that for, say, the second
to fifth shaves representing the force required
to remove the "excess" polymer.
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A number of processes for forming PTFE
coatings on razor blade cutting edges have been
described (for example, in Specification 906005
already referred to). One process which has
been widely used commercially comprises spraying
the blade edges with a 1% by weight dispersion
of PTFE telomar (having a molecular weight of
less than 100,000, for example 5000) in a
chlorofluorocarbon and then sintering the PTFE
coating formed. As a production process, this
has been very satisfactory because it can
readily be incorporated into a continuously
operated razor blade production line and gives
uniform results. However, there is a need to
phase out the use of chlorofluorocarbons in
industrial processes and, if possible, to use
only water as the dispersion vehicle.

We have now developed a method of
coating razor blade cutting edges with PTFE
which does not require the use of a
chlorofluorocarbon or other volatile organic
solt¥ent.

According to the present invention,
there is provided a method of forming a PTFE
coating on a razor blade cutting edge, which
comprises spraying the cutting edge with an
aqueoug dispersion of PTFE having a molecular
weight of at least 500,000 to form a coating of
the PTFE on the edge subjecting the PTFE coating
to ionising radiation in the presence of an
oxygen-containing gas to obtain a radiation dose
of up to about 60 Mrads, and then sintering the
PTFE coating.

It is possible by the method of the
invention to obtain PTFE coatings which do not
exhibit the phenomenon, referred to above, of

the first shave force being significantly
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greater than the force required for the second
to fifth shaves.
The PTFE starting material preferably

has a molecular weight of from 1,000,000 to

5 2,000,000. This material is conventionally
produced by aqueous polymerisation and is
conventionally used for forming non-stick
coatings on articles, such as cookware. It will
be appreciated that at no stage in the

10 production of the PTFE-coated razor blades of
the invention, that is neither during the
production of the PTFE polymer nor during the
formation of the coatings, is a
chlorofluorocarbon or other volatile organic

15 solvent necessary. The process is intended to

' be carried out entirely without the use of such
materials so that it is environmentally
acceptable throughout. The invention does not,
however, exclude the use of such materials.

20 It is neither required nor desired
that PTFE telomers, that is polymers with a
molecular weight below about 100,000, should be
formed before the actual coating process.

The aqueous dispersion used to form

25 the initial coating preferably contains from
0.15 to 0.5% by weight, more preferably
approximately 0.25% by weight of PTFE. The
dispersion may contain one or more surfactants
to assist dispersion of the PTFE particles.

30 The spray coating operation may
otherwise be carried out in the same way as the
spray coating step of the conventional process
using a chlorofluorocarbon dispersion of PTFE
telomer.

35 After the coating has been applied to
the blades, and before they are.irradiated, we

prefer to subject them to an oxygen-containing
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atmosphere. Thus, the blades may advantageously
be stored in (or otherwise exposed to) air or
another oxygen-containing gas during the
interval between coating and irradiation.

Preferred forms of ionising radiation
for use in the method according to the invention
are electron beam irradiation and gamma-ray
irradiation, of which the former is the more
preferred. Ultra-violet radiation can also be
used.

It appears that the advantageous
effect obtained by the present method, that is
the reduction in the first shave force, is
dependent on the radiation dose and not on other
radiation parameters, such as radiation flux.

No advantage is obtained by using radiation
doses above about 60 Mrad and, indeed, it is
preferred to use radiation doses well below this
figure, e.g. doses in the range 3 to 30 Mrads,
most preferably about 18 to 22 Mrads. Doses
below about 1 Mrad are generally too low for
practical purposes.

The irradiation degrades the PTFE to
lower molecular weight material, but it appears
to be a significant factor in obtaining the
observed improvements that only a relatively
small proportion of the PTFE should be reduced
to a molecular weight below, say, 100,000. It
isg, therefore, preferred that the radiation dose
should be such that approximately 10% by weight
of the PTFE in the blade edge coating has its
molecular weight reduced to a value below
100,000.

The irradiation should be carried out
in an oxygen-containing gas: this may be oxygen
or oxygen-enriched air, but is preferably air.

Following irradiation, the blades are
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again preferably stored in, or exposed to, air
(or another oxygen-containing gas) before
sintering. After this oxygen soak, the PTFE
coating is sintered and conventional conditions
may be used for the sintering step. It is
preferred to effect sintering at a temperature
of from about 305°C. to about 470°C. for
approximately from 5 to 3000 seconds. Sintering
should be carried out as soon as practicable
after the irradiation treatment; if there is a
delay of more than 24 hours some of the
advantages of the present invention may not be
obtained. It is possible by the method of the
present invention, to obtain coated blades in
which, in use, the first shave force is not
significantly greater than the shaving forces
required for the second to fifth shaves.
Further, comparisons by shave testing panels of
blades coated by the method according to the
invention with blades coated by the conventional
method referred to above (spray coating with CFC
dispersion of PTFE telomer; identical sintering
conditions) show that in many cases, not only is
the perceived first shave force of the blades of
the invention lower than that of the
conventional blades, but the shaving forces for
the second to fifth shaves are also lower. That
is to say, it is possible to achieve an
appreciable general improvement in the shaving
performance in the coated blades of the
invention as compared with conventionally coated
blades.

In order that the invention may be
more fully understood, the following Examples
are given by way of illustration only.

Example 1
Sharpened stainless steel blades were
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heated to 100°C. in an oven and then sprayed
with an aqueous 0.25% suspension of TE 3170 PTFE
(supplied by du Pont) of molecular weight >1MM
(1 million). The blades were sprayed at a rate
5 of 2m1/sec/1000mm2. The sprayed blades were
then irradiated in an electron beam (4.5MeV.
20mA) to give a total dose of 3 Mrads. After
irradiation in air, the blades were sintered at
340°C. for 25 seconds. The resulting coated

10 blades had low first cut values and good polymer
adhesion.
Example 2

Instead of using an electron beam in

Example 1, gama irradiation can be used. For

15 example, Co 60 radiation can be used for 50
Mrads dose, followed by sintering at 400°C. for
20 minutes in cracked ammonia. A PTFE of high
molecular weight (eg. >1MM) is preferred, for
example TE 3170.

20 Example 3

Example 1 was repeated with intervals

of several hours between spraying and
irradiating, and between irradiating and
sintering. For comparative purposes, some of

25 the blades were stored under vacuum during these
intervals, and the others were stored in air.
Samples of each were subjected to various doses
of irradiation from 3 to 30 Mrads. The best
results in terms of shaving effectiveness of the

30 final blades were obtained from those which had
been stored for one or both intervals in air.
The preferred irradiation dose was 18 to 22

Mrads.
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CLAIMS
1. A method of forming a

polytetrafluoroethylene (PTFE) coating on a
razor blade cutting edge, which comprises
spraying the edge with an aqueous dispersion of
PTFE having a molecular weight of at least
500,000 to form a coating of the PTFE on the
edge, subjecting the PTFE coating to ionising
radiation in the presence of an oxygen-
containing gas to obtain a radiation dose of up
to 50 Mrads, and then sintering the PTFE
coating.

2, A method according to claim 1, in
which the PTFE starting material has a molecular
weight of from 1,000,000 to 2,000,000.

3. A method according to claim 1 or 2, in
which the aqueous dispersion of PTFE contains
from 0.15 to 0.5% by weight of PTFE.

4. A method according to claim 1, 2 or 3,
wherein, after forming the PTFE coating on the
blade edge, the coated blade is exposed to an
oxygen-containing atmosphere before subjecting
it to the ionising radiation.

5. A method according to any of claims 1
to 4, in which the ionising radiation is
electron beam or gamma radiation.

6. A method according to any of claims 1
to 5, in which the radiation dose is from 3 to
30 Mrads.

7. A method according to claim 6, wherein
the radiation dose is from 18 to 22 Mrads.

8. A method according to any of claims 1
to 6, in which the radiation dose is such that
approximately 10% by weight of the PTFE has its
molecular weight reduced to a value below
100,000.

9. A method according to any of claims 1
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to 8, in which irradiation of the PTFE is

carried out in air.

10. A method according to any of claims 1

to 9, wherein after irradiating the coated blade
5 edge, the blade is exposed to an oxygen-

containing atmosphere before sintering the

coating.
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