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(57) ABSTRACT

A method for post-processing part obtained by additive
manufacturing through sintering of a plastic powder, in
order to remove particles detached from the part or partially
sintered, the method including, consecutively, stripping (S1)
and ionizing blowing (S2). Such a method makes it possible
to remove particles having a largest dimension greater than
a given dimension. The invention also relates to a corre-
sponding manufacturing method of a plastic material part,
and to a corresponding production method.
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METHOD FOR POST-PROCESSING A PART
OBTAINED BY ADDITIVE
MANUFACTURING FROM A PLASTIC
MATERIAL POWDER

BACKGROUND

1. Field of the Invention

[0001] The present invention concerns the field of the
industrial methods for obtaining small size parts of plastic
material, such as cosmetic product applicators, by additive
manufacturing.

[0002] The application of a cosmetic product in liquid,
fluid or powder form is generally carried out using an
applicator comprising bristles or teeth making it possible to
retain the cosmetic product like the bristles of a paintbrush.
In the present document, cosmetic products encompass
particularly for example all make-up products for the skin,
the lips or the superficial appendages. cosmetic products
also encompass care products, in particular liquid care
formulas, provided for application to the skin, the lips and
the superficial appendages.

[0003] Although the invention potentially concerns any
plastic part obtained by additive manufacture for which it is
advantageous to guarantee the absence of detached particles
further to the additive manufacturing or that are liable to
detach on use of the part, the invention has a particular
interest in the context of an applicator for a cosmetic product
provided for application near the eyes, in particular on the
eyelashes or the eyelids. For example, the cosmetic product
may be mascara, eye shadow, or eye contour makeup
commonly referred to as “eyeliner”.

2. Description of the Background

[0004] An item of mascara, or “mascara”, conventionally
comprises a case, a mascara reservoir and an applicator.
Several types of applicator exist, those of “bottle brush”
type, those that are injection molded and those produced by
additive manufacturing (sometimes called “additive manu-
facture”). Additive manufacturing designates the methods of
manufacturing by addition or aggregation of matter, also
commonly designated by the expression “three-dimensional
printing” or “3D printing”.

[0005] An applicator of bottle brush type comprises a
brush which has bristles formed by fibers trapped in a
twisted metal wire forming the core of the applicator.
[0006] An injection-molded applicator is generally formed
of one piece and comprises bristles or teeth of plastic
material for example.

[0007] An applicator manufactured by additive manufac-
turing is also generally of one piece and can be formed for
example from a powder of thermoplastic polymers.

[0008] The conventional methods of obtaining a part by
additive manufacturing enable parts to be obtained having
very precise dimensional features. Nevertheless, these appli-
cators may have particles that are detached or liable to
detach when application is carried out. This alters the quality
of the application and may prove problematic in particular
on application of a cosmetic product near the eyes, for
example on the eyelids. In particular, particles having a
certain size may be an irritant for the cornea.

[0009] In addition to the cosmetic field, the production by
additive manufacturing of parts of plastic material is being
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developed in numerous technical fields, in particular the
medical field or that of precision mechanics, in which it is
advantageous or important to guarantee the absence of
particles that are residual or liable to detach from a part
obtained by additive manufacturing.

SUMMARY

[0010] The invention seeks to provide a method of post-
treatment of plastic parts obtained by additive manufactur-
ing solving at least one of the aforementioned problems. The
post-treatment according to the invention lies within the
context of a manufacturing method by additive manufactur-
ing to which the invention also relates.

[0011] The invention thus relates to a method of post-
treatment of a part obtained by additive manufacturing by
sintering of a powder of a plastic material, for the elimina-
tion of the particles detached from said part or that are
partially sintered, the method comprising successively:

[0012] stripping; and
[0013] ionizing blowing.
[0014] The succession of the parts of the method of the

invention enables elimination of the particles in the product
obtained by additive manufacturing. In particular, stripping,
that is to say unsticking or eliminating the residues, dirt and
undesired matter from the part produced, followed by ion-
izing blowing, making it possible to guarantee the absence
of particles that are detached or liable to detach on use of the
part.

[0015] The particles may in particular comprise:

[0016] grains of powder of the material employed for
the manufacture which remain jammed in the inter-
stices of the part or in the bristles that it comprises (for
example in the case of a brush obtained by additive
manufacturing);

[0017] grains of powder incompletely sintered during
the additive manufacturing;

[0018] residues from sand-blasting, when the method
comprises sand-blasting.

[0019] The elimination of the particles is an important
issue in numerous technical fields, in particular the medical,
food, or cosmetic field. In particular, the applicant has noted
in the field of cosmetic products that it is important for the
applicators used near the eyes (for example mascara
brushes) to be free of particles, and in particular totally free
of particles of larger size greater than 500 microns which can
irritate the cornea.

[0020] The method makes it possible, according to the
parameters employed for each part thereof, to eliminate
particles of undesired sizes from the final product.

[0021] The stripping may comprise (or be constituted by)
a sand-blasting of said part. The sand-blasting may for
example employ glass microspheres of a diameter com-
prised between 45 and 90 microns.

[0022] The method of post-treatment may comprise pre-
blowing prior to the sand-blasting.

[0023] The method of post-treatment may furthermore
comprise washing as a final part of the method. The washing
(S3) may comprise the washing of the part in a non-aqueous
solvent.

[0024] For example, the sand-blasting and the ionizing
blowing may be carried out in batches of 300 to 10 000 parts.
[0025] The invention also relates to a method of manu-
facturing a part of plastic material, comprising additive
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manufacturing by sintering a powder of the plastic material,
followed by depowdering and a method of post-treatment as
defined earlier.

[0026] The plastic material employed may be a poly-
amide, preferably an aliphatic polyamide, for example poly-
amide 11.

[0027] The manufacturing method may comprise, prior to
the additive manufacturing, a processing of the polyamide
powder comprising:

[0028] providing new powder having only grains of
which the greatest dimension is less than or equal to
150 microns;

[0029] providing so-called used powder, having already
served for an additive manufacturing, and the calibra-
tion of said used powder in order for it to have only
grains of which the greatest dimension is less than or
equal to 150 microns;

[0030] mixing the new powder and the calibrated used
powder in a new powder/used powder ratio comprised
between 70/30 and 50/50, preferably of the order of
60/40.

[0031] Lastly the invention relates to a method of produc-
ing a part comprising a manufacturing method as defined
earlier, and further comprising a qualifying comprising
determining, in a batch of a predetermined number of parts,
the number of residual particles that are detached or partially
sintered of largest dimension greater than a predefined
dimension, and, if said number particles is not zero, modi-
fying at least one parameter of a post-treatment step, then the
succession of such manufacturing methods and qualifying
steps until said number of particles of largest dimension
greater than a predefined dimension is zero.

[0032] Still other particularities and advantages of the
invention will appear in the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] In the accompanying drawings, given by way of
non-limiting examples:

[0034] FIG. 1is a block diagram representing a method of
post-treatment of a part obtained by additive manufacturing
in accordance with a first aspect of the invention;

[0035] FIG. 2 is a block diagram representing a first
variant of the method of FIG. 1;

[0036] FIG. 3 is a block diagram representing a post-
treatment method in accordance with an embodiment of the
invention, comprising the method of FIG. 1 and optional
method parts;

[0037] FIG. 4 is a block diagram representing a method of
manufacturing a part in accordance with a second aspect of
the invention, comprising a post-treatment method accord-
ing to the first aspect of the invention.

DETAILED DESCRIPTION

[0038] FIG. 1 illustrates parts of a method, in accordance
with an embodiment, of post-treatment of a part obtained by
additive manufacturing, namely by sintering a powder of a
plastic material.

[0039] The method comprises stripping (S1), and ionizing
blowing (S2). The method is applicable to a part or to a set
(batch) of parts. Being particularly advantageous in an
industrial context, it is described below for the treatment of
several parts.
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Stripping (S1)

[0040] The method of post-treatment of parts obtained by
additive manufacturing commences by stripping S1. The
parts come from additive manufacturing by sintering a
powder of a plastic material, for example polyamide of the
PA11 type, as is detailed with reference to FIG. 4. After
manufacturing, the parts were taken out of the powder and
may have been subjected to a depowdering operation, also
detailed with reference to FIG. 4 below, but they may have
particles that are detached or liable to detach on use. The
method is directed to ensuring the absence of particles,
within certain ranges of dimensions, in the final product, that
is to say on the final part.

[0041] The stripping consists of applying a mechanical
action to the surface of the parts so as to eliminate the
undesired matter located there, such as the detached or
partially sintered grains of powder or any impurity.

[0042] The stripping may be achieved by projecting a fluid
or particulate substance onto the surface of the parts. This
projecting may be carried out in a rotary barrel or drum. For
example, the stripping may correspond to sand-blasting (as
in the method of FIG. 2).

[0043] In the case of stripping of parts of small size, such
as mascara applicators, the stripping may be carried out by
batches of 300 to 10 000 parts for example, in particular
from 3000 to 4000 parts.

Ionizing Blowing (S2)

[0044] The method comprises, after the stripping S1, an
ionizing blowing S2. As a matter of fact, the stripping may
leave particles lodged in the interstices or bristles of the part
obtained by additive manufacturing. The particles are pri-
marily particles of the material constituting said part, for
example grains of PAH, but may also be particles of an
abrasive employed at the stripping S1, as the case may be
(typically when the stripping comprises sand-blasting).
[0045] Ionizing in general terms consists of removing or
adding charges to an atom or molecule. Thus, the ionizing
systems commonly called ionizers, produce ions which are
charged atoms. The ionizers take different forms. The most
frequent form is that of a bar. The ionizing bar must be
located near the medium to ionize, typically less than 50
mm. The applicant has identified that the implementation of
an ionizing blowing is particularly relevant in a method of
post-treatment of parts obtained by additive manufacturing,
in particular the post-treatment of cosmetic product appli-
cators. As a matter of fact, in cleaning by ionizing blowing,
the ionizing makes it possible to eliminate the effects of
static electricity carried by the part. The stream of air from
the blowing makes it possible to separate the residual
particles from the parts, at the surface of which they are no
longer retained by static electricity. The particles so sepa-
rated from the parts are sucked out of the ionizing blowing
chamber.

[0046] The ionizing blowing may be carried out in a barrel
or drum identical to that used for the stripping S1, or
possibly in the same drum as that used for the stripping S1.
[0047] For the ionizing blowing S2, the device advanta-
geously comprises two ionizing systems, for example two
ionizing bars. One bar is positioned inside the barrel (or
other chamber) and one bar is disposed outside.

[0048] The following parameters for blowing may be
employed with success, in particular for the post-treatment
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of cosmetic product applicators of mascara brush type, or of
parts of similar dimensions. The ionizing blowing may be
carried out under a pressure of 4 bars. The ionizing blowing
S5 may last 30 to 40 minutes.

[0049] The ionizing blowing S5 may be carried out by
batches of 300 to 10 000 parts for example, in particular
from 3000 to 4000 parts such as cosmetic product applica-
tors.

[0050] Naturally, parameters that are close may be
employed with success. For example and in non-limiting
manner, the blowing pressure may be from 3 to 5 bars, the
duration of blowing may be significantly reduced, and for
example be of the order of 15 minutes or less.

[0051] Further to the succession of the steps of stripping
and of ionizing blowing, the parts, for example the cosmetic
product applicators, it is certain that the parts are rid of the
particles of undesired dimensions. The parameters enable in
particular the elimination of practically all the particles
greater than 150 microns on a cosmetic product applicator,
and the elimination of the entirety of the particles of more
than 500 microns.

[0052] FIG. 2 represents a method identical to that of FIG.
1, in which the stripping S1 is a sand-blasting S1'.

Sand-Blasting (S1')

[0053] Sand-blasting is a known technique for cleaning a
surface, which uses an abrasive projected at high speed
using a compressed gas (generally air) by a nozzle onto the
surface to clean.

[0054] Nevertheless, sand-blasting of parts made using
additive manufacturing by sintering a powder of a plastic
material requires the implementation of optimized param-
eters. For example, for cosmetic product applicators the
parameters are configured on account of the small size of the
applicators, of the requirement to sand-blast extremely fine
members (namely the bristles of the applicators) without
destroying them, of the advantage of sand-blasting a large
quantity of parts at the same time (for example from 300 to
10 000 parts), and of the importance of detaching from the
parts by sand-blasting all the particles liable to detach on use
of the applicator.

[0055] The sand-blasting S1' makes it possible to elimi-
nate the partially sintered grains of powder in particular. The
sand-blasting is carried out in a sand-blaster comprising at
least one nozzle projecting glass spheres having a diameter
from 45 to 90 microns. The sand-blasting also makes it
possible to obtain the desired surface state on the parts.
Other abrasive media may be envisioned for example bicar-
bonate, or compressed fruit pits.

[0056] In addition to the nature and the size of abrasive
particles, the type of sand-blasting machine, the injection
pressure, the distance of the nozzle in relation to the surface
of the barrel, are important parameters to obtain the desired
results.

[0057] For the treatment of a large batch of parts (for
example of the order of 3000 to 4000 parts) the following
parameters have been determined with success. The sand-
blasting is carried out in a sand-blaster with a rotary barrel.
The barrel chosen has a diameter of 500 mm. The barrel
turns at 3 revolutions per minute to ensure the stirring of the
parts. The sand-blasting may last from 35 to 45 minutes, for
example 40 minutes. The spheres are injected under an air
pressure of 2.5 bars.
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[0058] The person skilled in the art will of course under-
stand that the invention is not limited to these aforemen-
tioned parameters, given by way of example.

[0059] The stirring may be improved by the use of a
second nozzle, blowing laterally into the barrel and/or
raising the parts relative to the surface of the barrel.
[0060] FIG. 3 represents a method of post-treatment in
accordance with an embodiment of the invention and com-
prising optional method parts. In particular, the method
comprises a pre-blowing (S0) prior to the stripping. The
method comprises washing/cleaning (S3) successive to the
ionizing blowing (S2).

[0061] Furthermore, the method of FIG. 3 has a qualifying
final part (S4), outside the post-treatment method.

Pre-Blowing (S0)

[0062] The pre-blowing SO is carried out on the parts
before their stripping. This method part makes it possible to
ensure that the particles easily detachable from the parts are
eliminated before tackling the stripping of the parts. The
pre-blowing is thus directed to removing a maximum of
particles by subjecting the parts obtained by additive manu-
facturing to a stream of air under pressure.

[0063] The pre-blowing may advantageously be carried
out in the barrel of the machine which will be used for the
stripping S1. The pre-blowing may be carried out for 5 to 10
minutes, for example 7 minutes, with two nozzles blowing
air at 2.5 bars.

Washing/Cleaning (S3)

[0064] Complementary cleaning may be carried out in a
method part referred to as washing/cleaning S3.

[0065] By cleaning is meant any type of action enabling an
elimination of the grains, particles or other residual matter
from the surface of the parts obtained by additive manufac-
turing, or from the bristles or interstices of the those parts.
The washing corresponds to a type of cleaning implement-
ing a washing product, whether or not aqueous.

[0066] Washing in an appropriate solution may be carried
out. The washing may be carried out based on a principle of
washing by reflux.

[0067] The washing device employed may comprise sev-
eral sections, for example:

[0068] a washing tank called boiler;

[0069] a rinsing tank;

[0070] an evaporation zone;

[0071] a drying zone; and

[0072] a condensing coil at 4° C. making it possible to

collect and recycle the washing product.
[0073] The washing tank may comprise a rotating basket
comprising mesh, and/or immersed jets.
[0074] In the washing and/or rinsing tanks, the parts may
be subjected to ultrasound. The ultrasound used may have a
frequency comprised between 25 kHz and 45 kHz.
[0075] The washing may in particular be carried out in a
50% solution of isopropyl alcohol or preferably in a fluo-
roketone solution.
[0076] This chemical solution has a good level of effec-
tiveness in the elimination of the residual sand-blasting
spheres, and more generally in the elimination of the par-
ticles of dimensions less than 80 microns, without altering
the mechanical properties of the parts, in particular of the
cosmetic product applicators.
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[0077] Additionally or alternatively, screening of the parts
may be envisioned to screen the parts under micro-vibration
and/or blowing. This also has the advantage of being carried
out in a dry environment.

Qualifying (S4)

[0078] A qualifying S4 may make it possible to ensure that
the final parts obtained at the end of the post-treatment
procedure meet certain qualitative criteria.

[0079] In particular, the qualifying can make it possible to
ensure the absence of potentially irritant particles in the
finished products.

[0080] The qualifying may be carried out periodically
during the production, at regular or random intervals, or
more preferably by random sampling of a specific number of
parts in each batch. A batch may for example be constituted
by a group of 10 000 to 100 000 parts, and 8 to 100 parts may
be sampled from each batch.

[0081] At the qualifying part of the method, it can be
checked that none of the sampled parts includes particles
that are detached or liable to detach on use, of which the
greatest dimension is greater than 500 microns.

[0082] The number of particles that are detached or liable
to detach on use, of smaller dimension, may also be checked.
For example, it is possible to check the number of particles
of which the largest dimension is comprised between 150
microns and 500 microns. For example, the qualifying may
enable a predefined maximum number of such particles (not
critical for the consumer) for a given quantity of applicators
to be present (for example 7 particles for a sample of 32
applicators in a batch of 10 000 to 100 000 parts or for
instance 10 particles for a sample of 50 parts of a group of
more than 500 000 parts). In case of non-compliance
detected at the qualifying part of the method, the batch
concerned may be rejected or destroyed. Measures for
checking the method and/or for correcting the manufactur-
ing parameters may be taken.

[0083] In the method shown in FIG. 3, the stripping S1
may in particular comprise a sand-blasting S1'.

[0084] The optional steps (i.e., optional parts of the
method) of pre-blowing S0 and of washing/cleaning S3
described above may cause the optimum parameters for
carrying out the other steps to vary, but they may be
incorporated independently of each other in one of the
methods according to FIG. 1 or FIG. 2. The qualifying S4
may be incorporated in any one of the methods according to
FIG. 1, FIG. 2, or FIG. 3, or may generally be conducted in
order to qualify certain parts, whatever the mode of obtain-
ing them or the post-treatment they have undergone.
[0085] FIG. 4 represents a method of manufacturing a part
in accordance with a second aspect of the invention. This
method comprises an additive manufacturing E1, followed
by a E2 of depowdering the parts, itself followed by a
post-treatment method E3 corresponding to a post-treatment
in accordance with the invention, for example as described
with reference to one of FIGS. 1 to 4. A prior processing of
the powder E0 may optionally be provided.

Additive Manufacturing (E1)

[0086] The additive manufacturing E1 is carried out by
sintering a powder, in particular a powder of a plastic
material. The additive manufacturing method employed is
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advantageously a method of powder bed fusion, powder
binding, also called “selective laser sintering”.

[0087] A powder bed fusion method consists of producing
objects from materials in powder form using one or more
lasers in order to selectively melt the particles of powder at
the surface of the powder bed, layer after layer, in a closed
chamber. The type of powder used may be of any type of
powder able to be used in such a method.

[0088] The powder employed may in particular be a
powder of a thermoplastic polymer, or a powder of a
polyamide, preferably an aliphatic polyamide, for example
polyamide 11, also designated PA 11, or of polyacrylamide.
[0089] Polyamide 12 or PA12 may also be employed with
success, although PA 11 is preferable to it for certain
applications, in particular the manufacture of cosmetic prod-
uct applicators, since it is more supple. An example of PAH
powder that is particularly suitable is the powder commer-
cialized under the reference “PA1101” by the company EOS
Materials.

[0090] Preferably, in particular for the manufacture of
cosmetic product applicators, the powder has grains of
which the greatest dimension is less than or equal to 150
microns. Preferably, the greatest dimension is less than or
equal to 80 microns, or still more preferably less than or
equal to 60 microns.

[0091] The machine employed for the additive manufac-
turing may be a machine commercialized under the desig-
nation FORMIGA P110 by the company EOS Materials, or
any equivalent machine.

[0092] In the manufacturing step, the additive manufac-
turing machine is first of all loaded with powder.

[0093] Forexample, the manufacturing may be carried out
in a tank containing approximately 10 kg of powder (typi-
cally for PA11). The manufacturing may be carried out over
several levels, for example between two and ten levels, in
particular over ten levels.

[0094] The formation of untreated parts by laser sintering
then begins. According to one embodiment given by way of
example, the powder in the tank is kept at 150° C. approxi-
mately. The laser or lasers then provide the additional energy
required for the localized melting of the powder. For
example, a laser of 25 W may be employed with success.
[0095] Several passes of the laser may be necessary.
[0096] The formation by additive manufacturing of a
batch of three thousand to four thousand parts (of the size of
a mascara brush) may take approximately fifteen hours
under these conditions. At the end of this phase of forming
the untreated parts, the group must be cooled. In the example
taken above the cooling may last of the order of fifteen
hours. The total time of the additive manufacturing may thus
be of the order of 30 hours.

[0097] In order to avoid oxidation, the cooling is advan-
tageously carried out under a neutral gas, for example under
argon.

[0098] In order to be able to optimize the cycle times, and

more simply the time of use of the additive manufacturing
machine for the formation of untreated parts, the cooling
may be carried out outside the machine, with placing under
a neutral gas (in particular under argon) of the content of the
tank.

[0099] The additive manufacturing E1 is carried out in a
machine which uses a digital file geometrically representing
the part to produce. The file is obtained after having
designed the part to produce on a computer-aided design
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(CAD) software application. This file may be in STL format
or any other standard file format which may be used for
additive manufacture by powder bed fusion. The file is then
processed by a software application supplied by the manu-
facturer of the machine used for the additive manufacture.
This software cuts the file into sections in the form of digital
images (for example a hundred images) for example in SU
or BFF format, each of them corresponding to a layer of the
model to print, that is to say a cross-section of the part to
produce taken in a plane perpendicular to a given axis. These
data are then sent to the additive manufacturing machine in
order for it to produce the part.

[0100] The additive manufacturing thus results in the
formation of untreated parts buried in the powder and
clogged with powder.

Depowdering (E2)

[0101] The additive manufacturing E1 is followed by
depowdering E2. This makes it possible to separate the
untreated parts from the powder.

[0102] The recovered powder may be re-used, as
described below with regard to a processing E0 of the
powder. To that end, the recovered powder may undergo a
sorting method in order to keep only the grains of which the
greatest dimension is less than or equal to a given size (for
example 150 microns, 80 microns or 60 microns).

[0103] The depowdering consists of separating the
untreated parts from the powder in which they are buried,
and of eliminating a maximum of powder carried by the
untreated part (for example in the nooks of the untreated
part, in the bristles of an untreated part such as a cosmetic
product applicator). This may be carried out manually. By
manually is meant that an operator must grasp the untreated
parts, individually or in groups, and remove the powder
therefrom by stirring, blowing, and/or brushing.

[0104] The depowdering may be carried out automatically,
which is advantageous for the production of parts, in par-
ticular small parts of complex shapes such as the cosmetic
product applicators, at an industrial scale.

[0105] Preferably, this operation is carried out in a depow-
dering cabin, in order to ensure production at an industrial
scale, for example more than 200 000 parts per week.
[0106] The manual depowdering and all the more so the
automatized depowdering, may nevertheless leave residual
powder on the parts.

[0107] However, for numerous applications in various
technical fields, the absence of residual powder is funda-
mental. For example, regarding the production of applicators
of cosmetic products, in particular for the application of a
cosmetic product near the eyes, the applicant has found that
not only was it necessary to separate the untreated applica-
tors for cosmetic products so obtained from the powder, but
that it was also important to guarantee the total absence of
grains detached from the applicator (for example retained in
its bristles) or liable to detach on use, and of which the
greatest dimension is above a given size, liable to give rise
to ocular irritation. The post-treatment described with ref-
erence to FIGS. 1 to 4 aims at the total elimination of these
grains. Typically, the post-treatment aims at eliminating all
the particles greater than 500 microns. As a matter of fact,
particles of dimensions greater than the dimensions of the
initial grains of powder may be generated at the time of the
additive manufacturing, for example in case of incomplete
sintering of certain grains.
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Post-Treatment (E3)

[0108] At this stage of the manufacturing method, a post-
treatment method E3 in accordance with the invention is
applied, for example an method such as described with
reference to one of FIGS. 1 to 4. Further to the post-
treatment, the final parts obtained are devoid or almost
devoid of residual particles that are detached or liable to
detach.

Processing of the Powder (E0)

[0109] In order to obtain the desired final surface state, it
is important for the powder employed for the additive
manufacturing E1, for example of PA 11 or PA 12, to have
suitable characteristics at the outset. This is the object of the
processing of the powder EO, prior to the of additive
manufacturing E1.

[0110] The characteristic which appears to be the most
important is the particle size of the powder employed.
[0111] Typically, the applicant has found the importance
of employing a fine and homogenous powder to avoid
defects on the final part.

[0112] For the production of small parts, in particular parts
comprising bristles, for example cosmetic product applica-
tors, the powder employed must advantageously only have
grains of which the greatest dimension is less than 150
microns. Advantageously, a still finer powder may be
employed, namely of which the greatest dimension of the
grains is less than 80 microns or 60 microns.

[0113] The desired characteristics, in particular the par-
ticle size, may be guaranteed by selecting a commercially
available powder having these characteristics. Nevertheless,
for obvious reasons of cost, it is advantageous to be able to
re-use the powder referred to as used, that is to say having
already been employed at the additive manufacturing F1. In
particular, a certain portion of the powder recovered at the
depowdering E2 may be re-used for a following cycle (or
batch).

[0114] The used powder may have been altered, compared
with the new powder, at the time of the additive manufac-
turing, even if this powder is not linked to the untreated part
manufactured. The grains of powder may have been
deformed by heat, be bonded or partially sintered.

[0115] In order for the used powder to be re-used without
compromising the characteristics of the final product, the
recovered used powder is calibrated by a suitable sorting or
calibration method. In particular screening of the used
powder may be carried out. Several types of screening may
be envisioned in order to separate, from the recovered
powder, the grains having a dimension greater than the
maximum dimension desired. It is in particular possible to
use screening by ultrasound, by micro-vibration and/or by
blowing.

[0116] The desired maximum dimension of the greatest
dimension of the grains may for example be 150 microns, or
80 microns, or 60 microns.

[0117] The sorting or screening enables the recovery of
calibrated used powder, which is suited to re-use for the
additive manufacturing of parts similar to those produced in
the preceding cycle.

[0118] In the processing the powder S0, a mixture of new
powder and calibrated used powder is thus carried out. It is
sought to re-use the used powder to the maximum. Satis-
factory results have been obtained, with a PA 11 powder,
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with a new powder/used powder ratio comprised between
100/0 and 50/50, in particular comprised between 70/30 and
50/50, for example of the order of 60/40.

[0119] The invention thus provides a method of post-
treatment of one or more parts obtained by additive manu-
facturing by sintering a powder of a plastic material. This
post-treatment which causes to succeed each other an opera-
tion of stripping the part and of ionizing blowing makes it
possible to eliminate, by the choice of suitable parameters in
each of these parts of the method, the particles that are
detached or liable to detach from the part on use, even if
those particles are lodged in interstices or in the bristles
which the part comprises.

[0120] The invention can apply to numerous types of
plastic parts, in various technical fields where the absence of
particles on the parts is important. One of the preferred
applications of the invention is the post-treatment of cos-
metic product applicators, and in particular of applicators
configured for the application of cosmetic product near the
eyes, such as mascara brush.

[0121] The method guarantees the absence of particles of
dimensions greater than a given dimension (for example 500
microns).

[0122] The method can also make it possible to guarantee
a maximum number of particles in certain ranges of dimen-
sions (for example between 150 microns and 500 microns).
[0123] The invention also relates to a manufacturing
method implementing such a post-treatment method, for
obtaining parts through additive manufacturing that are
devoid or practically devoid of particles, at least in certain
ranges of dimensions of particles which are not desired.

1-11. (canceled)

12. Method of post-treatment of a part obtained by
additive manufacturing by sintering of a powder of a plastic
material, for the elimination of the particles detached from
said part or that are partially sintered, the method comprising
successive steps of:

stripping; (S1) and

ionizing blowing (S2).

13. Method of post-treatment according to claim 12,
wherein:

the stripping comprises sand-blasting (S1') said part.

14. Method of post-treatment according to claim 13,
wherein:

the sand-blasting employs glass microspheres of a diam-

eter comprised between 45 and 90 microns.

15. Method of post-treatment according to claim 12,
comprising:

pre-blowing prior to the stripping (S1).

16. Method of post-treatment according to claim 12,
further comprising:

a final method part of washing (S3).
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17. Method of post-treatment according to claim 16,
wherein:
the washing (S3) comprises washing of the part in a
non-aqueous solvent.
18. Method of post-treatment according to claim 12,
wherein:
the stripping (S1) and the ionizing blowing (S2) are
carried out in batches of 300 to 10 000 parts.
19. Method of manufacturing a part from plastic material,
comprising:
additive manufacturing (E1) by sintering a powder of the
plastic material, followed by depowdering (E2); and
a method of post-treatment (E3) according to claim 12.
20. Manufacturing method according to claim 19,
wherein:
the plastic material is a polyamide.
21. Manufacturing method according to claim 19,
wherein:
the plastic material is an aliphatic polyamide.
22. Manufacturing method according to claim 19,
wherein:
the plastic material is an aliphatic polyamide in the form
of polyamide 11.
23. Manufacturing method according to claim 19, further
comprising, prior to the additive manufacturing (E1):
processing of the polyamide powder (E0) comprising:
providing new powder having only grains of which a
greatest dimension is less than or equal to 150
microns;
providing so-called used powder having already served
for an additive manufacturing method part, and the
calibration of said used powder in order for it to have
only grains of which a greatest dimension is less than
or equal to 150 microns; and
mixing the new powder and the calibrated used powder
in a new powder/used powder ratio comprised
between 70/30 and 50/50.
24. Manufacturing method according to claim 23,
wherein:
the powder/used powder ratio is on the order of 60/40.
25. Method of producing parts comprising a manufactur-
ing method according to claim 19, further comprising:
at least one qualifying method part (S4) comprising
determining, in a batch of a predetermined number of
parts, a number of residual particles that are detached
or partially sintered of a largest dimension greater than
apredefined dimension, and, if said number of particles
is not zero, modifying at least one parameter of a
post-treatment, then performing a succession of manu-
facturing methods and qualifying method parts until
said number of particles of largest dimension greater
than a predefined dimension is zero.
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