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YD HO & ASSOC -~-~-~ IPOS-2 f~] 003/025 2 APR 2004  PLASTIC COMPONENTS WITH
IMPROVED SURFACE APPEARANCE AND METHOD OF MAKING THE SAME FIELD OF THE
INVENTION The present invention relates to the manufacture of .plastic
objects. In particular, the present invention relates to a method of
treating porous plastic objects and products produced thereof. BACKGROUND
OF THE INVENTION Plastic, objects are commonly produced using rapid
prototyping techniques for testing purposes before the more expensive
permanent mold is made for mass production purposes. Different techniques
and apparatus are available for producing rapid prototypes. The prototypes
produced are typically made of metallic composites or plastic. For plastic
1s prototypes, acrylic, ABS and nylon are common materials used. . Nylon
prototypes are typically produced from powdered nylon using techniques such
as selective laser sintering, while acrylic and A B S prototypes are
produced by stereolithography and fused deposition method respectively. The
prototypes produced have a high level of 2o accuracy, but often assume a
rough, mat appearance that usually does not look like their injection
moulded counterparts. injection moulded plastic, on the other hand) may be
produced with the relevant dyes added into the material for molding, and
the high molding temperature and pressure causes complete melting and
mixing of the 25 plastic and dye to forma non-porous, solid part. If
texturing is desired of the    16/0B 2004 WED 9;30 FAX +65 6732 3188
LAWRENCE YD HO & A890C -~-~-~ IPOS-2 ~ 004/025 - z ~pR zao~ 2 part,
chemical etching or sanding is usually performed 'on the injection mold
itself, such that the desired texture is automatically created on the
surface of the mold during the molding process. There . is, however,
presently no techniques to improve , the ~5 ~ appearance of parts produced
by rapid prototyping technique (e.g, to provide surface texturing or
colouring). It is therefore an object of the present invention to provide a
method for improving the characteristics of porous plastic parts. to BRIEF
DESCRIPTION OF THE DRAWINGS Figure t is a flow chart to show the method
according to the preferred embodiment of the present invention. . ~ Figure
2 is a schematic diagram to show a prior art rapid prototypiing process. t
5 Figure 3A is schematic diagram to show surface unevenness of a rapid 



prototype due to the presence of miniature steps. Figure 3B and 3C are
schematic diagrams to show the same surface as Fig.3A but after treatment
according to the prior art (Fig. 3B) or the' present invention (Fig.3C). 2Q
SUMMARY OF THE INVENTION Accordingly) the present invention provides, in
one aspect, a method of treating the surface of a rough, plastic object to
produce a high . gloss) textured and/or coloured finish. Thus, a rapid
prototype treated . 25 according to the present method assumes the
appearance of an injection   18/0B 2004 WED 9 : 31 FAX +65 6732 3188
LAWRENCE YD HO & ASSOC -~-~-~ IPOS-2 l~ 005/025 - Z ~p~ ~oa~ molded part,
without the usual high costs associated with producing the injection mold.
This allows greater flexibility for manufacturers producing products in
which market acceptance is highly dependent on the appearance of the molded
plastic part. With the present invention, 5 manufacturers can now obtain
plastic prototypes that closely resemble the final injection molded part)
and therefore can obtain better market information before investing a~ the
permanent molds far injection molding. This method may be applied to
porous, semi-porous or non-porous prototypes. The method according to the
present invention overcome two main problems presented by porous
prototypes. The fiirst problem is . porosity) which causes most surface
coatings. to penetrate and b a absorbed below the surface, giving poor
coating results. 'the second . problem is roughness) due to the presence of
miniature steps caused b y 1 s , the layer-by-layer fusion process. To
overcome these problems, the present invention provides a first step of
removing the pores in the porous part, at least at the outer layers of the
part, followed by a smoothening process of filling the voids between the
miniature steps with . a hardener to give a smooth surface, on which
further post-processing 2p may be pertormed. In the preferred embodiment,
the pores are removed by infilkration of a c_",arable polymer, such as
polyurethane (PU). The infiltrated part is then cured under. suitable
curing conditions) followed by the application of a coating of a curable.
hardener, such as UV lacquer (a lacquer curable b y 2s exposure to
uitravioletw light). The curable lacquer is then cured under . ~
appropriate conditions to give a smoothened surface. 1n the most preferred
embodiment, an optional step of sanding is performed on the   18/0B 2004
WED 9;31 FAX +85 6732 3188 LAWRENCE YD HO & ASSOC -~--~--~ IPOS-2 ~ 00B/025
- Z APR 2D94 4 smoothened surface to remove any residual unevenness,
followed b y spraying of a second lacquer to give a glossy look. The
surface property of the prototype at this stage is similar to that of a
smooth injection molded part. For coloured parts, spray painting may be
performed. For textured parts, sanding is performed. For textured, coloured
parts, a combination of sand-blasting and spray painting is performed) The
plastic product, constructed in accordance with the preferred embodiment,
is made of a porous plastic part with its pore infiltrated with a
reinforcement polymer or resin. The exterior surface of the product is 10 ,
coated with a hardener to provided a smooth surface an which standard
surface finish techniques are further applied. The final products may have
appearances ranging from mat, glossy, coloured to ~ graphical prints that
resemble injection molded products. 



Besides providing .a method for improving the finishing of a porous .~5
plastic part, the present invention also provide the unexpected benefit of
increasing the strength and rigidity of the part. Thus, not only is it
possible to a improve the outward appearance of the rapid prototype. but
the rigidity and tensile strength of the product produced according to the
present invention is also improved. . 2o The same methods as described
above may be applied to treat semi-porous plastics. As far non-porous
plastics, the appearance may b a improved by performing the smoothening
process of filing the voids between the miniature steps with a hardener to
give a smooth' surface on which further post-processing steps may be
pertormed. ~s   16/0B 2004 WED 9: 31 FAX +B5 6732 3188 LAWRENCE YD HO &
ASSOC -~-~-~ IPOS-2 I~ 007/025 - 2 APR 2D04 5 DESCRIPTION OF THE INVENTION
The foltowing detailed description describes the preferred embodiment for
implementing the underlying principles of the present invention.
Specifically, a porous nylon prototype obtained by a standard 5 rapid
prototyping technique is used as an illustration of the application and
usefulness of the present invention. One skilled , a~ the art should
understand, however; that the following description is meant to b a
illustrative of the present invention) and should not be construed
aslirniting the principles discussed herein.. tn the following discussion,
and in the 1 o claims the terms "including", "having", "containing" and
"comprising" are used in an open-ended fashion, and thus should be
interpreted to mean "including but not limited to .......n. Polymer, resin
and hardener are used broadly to refer to liquid or semi-solid polymeric
compounds that may b a cured to formed solidified or hardened structures.
Specific examples of the i s types of polymer used in each step are
described in detail below. Referring to Figure y, shows the general steps
of the preferred embodiment of the present invention. Each step will be
explained in ' ~ greater detail below. It is appreciated that although the
following specific examples describe a method of treating porous nylon
rapid prototypes, the present invention may be applied to other porous
plastics, particularly thermoplastics. The treatment of other rough, porous
objects, that are not conducive to standard surface coating treatment, and
the products derived thereof are also considered equivalents. Other
non-porous plastics may also be treated according to an alternative
embodiment of the present 2s invention. It is also appreciated that once a
smoothened part is obtained,   16/06 2004 WED 9;32 FAX +65 6732 3188
LAWRENCE YD HO & ASSOC -~-~-~ IPOS-2 l7J 008/025 - Z app ~aa4 various
surface treatrrrent5 may be applied to obtain various .. appearances.
FABRICATION OF PORO~JS PLASTIC PART BY RAPID PROTOTYPING A porous piastic
part may be obtained) far example, by a DTM Sinterstation using the
technique of selective laser sintering (SLS). In this technique, as shown
in Fig, 2, a laser beam 22 is traced over a thin layer of powder 24 made of
a thermoplastic material such as. nylon in the build 



o cylinder. The powder is spread by a roller 26 over the surface of a build
Cylinder 28, A piston 30 moves down one object layer ~ thickness to
accommodate the layer of powder. The powder is supplied to the build
cylinder by the incremental upward movement of the powder delivery piston
32 and the rolling action of the roller 26 Heat from the laser melts i s .
the powder where it strikes under the guidance scanner system 36. The C02
laser 34 provides a concentrated infrared heating beam 36. The entire
fabrication chamber 38 is sealed and maintained at a specified temperature.
,Thus, heat from the laser need only elevate the temperature to cause
sintering) greatly speeding up the process. A nitrogen 2o atmosphere is
maintained ~ the fabrication chamber. After the part is fully formed, the
fabrication piston 30 is raised to elevate the part. Excess powder from the
build cylinder 28 is simply brushed and/or sanded away to obtain the raw
part. It is appreciated that the excess powder in the build chamber, zs
although not sintered to the part during, the process, is exposed to high
heat levels close to the melting temperature of the material. As a result,
the   16/06 2004 WED 9: 32 FAX +65 8732 3188 LAWRENCE YD HO & ASSOC -~-~-~
IPOS-2 f~ 009/025 - z APR 200 excess powder tend to lose part of its
ability to fuse together properly to form the prototype and therefore are
typically not recycled for successive uses. The part produced from recycled
powder tends to be even more porous than parts produced by fresh powder.
The post-processing (i.e. 5 post-sintering) treatment according to the
present invention, however, has the effect of reinforcing the part) thereby
allowing recycling of excess . powder. REMOVAL OF POROSITY i 0 The pores
that cause the porosity of the plastic part are removed b y ,infiltration
of a curable polymer or resin that is of . a suitable molecular weight to
penetrate the pores effectively, and of the right characteristics to
interact with the plastic material. The raw part is soaked in a container
of curable polymeric liquid infiltratant that seals up the pores) at (east
on the 15 .surface of the part. Once sufficient infittrbtion has occurred,
the part is removed from the container, and the infrltrant cured under ~
suitable conditions. The length of soaking time depends on the amount of
infiftratian required. Thus, if complete infiltration is required to
increase strength, then a longer period for soaking is needed for thicker
parts. If only surface 2o infiltration is required, then the soaking time
may be shortened. Table 1 below shows an example of how the infrftration
step is performed. The surface of the infiltrated part) however) remains
almost as rough as the raw part.   16/06 2004 WED 8 ; 33 FAX +65 6732 3l88
LAWRENCE YD HO & ASSOC --~-~-~ IP05-2 ~ 0l0/025 - Z APR 2D04 s Material
,TrueForm polyurethane (PU) Infiltrant supplied by Zeneca Resins,
Massachusetts, USA.ProcessSubmerge entire part into acontainer with the PU
for 5-30minutes.Place part in 60C oven for 10-20 minutes to cure the
PU)Resulting PartSurface roughness (Ra) of 7-lONm. `fable 1 



SURFACE SMOOTHENING STEP 5 ' The SLS technique described above creates the
rapid prototype parts through a layer by layer heating process. Thus, a
part 42 with slopes or irregular shapes will contain miniature steps 44 as
shown in Fig. 3A. Although each layer can be adjusted to as low as 0.1 mm,
the appearance of the raw part remains rough if post-processing is not.
performed. The 10 only post-processing method in the prior art to reduce
this stepping effect is to sand dawn manually to form an even slope 46 as
illustrated in Fig.3B. This takes time, and is only applicable on flat
surfaces. i.e. stepping within the internal areas of the part cannot be
removed easily. Sanding off also has the disadvantage of affecting the
dimensions of the part. ~ s Referring to Fig. 3C and in accordance with the
present invention, a hardener 48 is provided to, built up the surface of
the part 42 to create a smooth surface, rather than to remove parts of the
steps 44 as typically done in the prior art. This is achieved by filling
the voids 50 between the steps to create a smooth slope; The hardener used
to coat the surface of   16/06 2004 WED 9;33 FAX +65 6732 3188 LAWRENCE YD
HO & ASSOC ~-~~ IPOS-2 0 O11/025 - 2 APR 2004 . ~ s. the part should
therefore be of sufficient viscosity to remain on the surface and to fill
any depressions causing the roughness on the surface. An example of a
suitable hardener is an epoxy mixture. The most preferred material is
acrylate oligomer and mufti-functional acrylate monomers cured . , 5 ' , by
exposure to UV light. Table 2 below gives an example of how the . ~
smoothening step may be performed. Hardener80% UV lacquer Stargloss GL.A
2298 in ethanol, obtained from SICPA Singapore Pte Ltd, Jurvng)
Singapore.ProcessThe uncured hardener is layeredonto the part by
brushing.Curing:10-6p seconds ~t therecommended UV-curing machine at80w/cm2
or3-5 hours under full sunlightResulting ParkSurface . roughness (Ra) of
f?.2-0.7Nm TABLE 2 The UV lacquer given ~ Table 2 produces a transparent,
colorless coating of up to 0.1 mm thick. Due to the thickness of the
coating, the voids 10 , in the steps are filled. To produce a coloured
part, an additional colour pigment, recommended for use with the same UV
lacquer, may b a added and cured as described above. No distortion or
melting of the infiltrated part, has been observed after undergoing the
smoothening process. '15   16/06 2004 WED 9:34 FAX +65 6732 3188 LAWRENCE
YD HO & ASSOC ~-~-~ IPOS-2 ~ 012/025 - 2 APR 2004 ~o SANDING Although the
UV lacquer produces a smoothened part, there is certain unevenness of
thickness, particularly if brushing is used to apply the .. . hardener.
Thus) an optional sanding step is recommended. In the most s preferred
embodiment) sanding is performed with two grades of sand paper with a finer
grade following a coarser grade. One example is grade 



240 followed by 12d0 for smoothened parts coated with the UV lacquer as
described above. Sanding also helps to reduce the thickness caused .by the
hardener coating. A very smooth surface with surface roughness . ~ o value
(Ra) of 0.02Nm may be obtained. SPRAY LACQUER . The surface finish after
sanding remains very dull. If a high glossy surface . . finish is desired,
a second lacquer is sprayed onto the surface. Different s types of common
lacquer may be used) for example, TS-13 dear lacquer from Tamiya
Corporation, Japan. The preferred method of application is by spraying with
a fine nozzle spray gun, e.g. 0.3 to .0.5 mm nozzle size. The sprayed part
is then allowed to air-dry. An alternative method is by brushing. Depending
on the type of lacquer used, the 20 surface roughness as a result of the
spray lacquer step can increase by up to 0.8pm. Nevertheless, since the
surface roughness has been . substantially reduced during the smoothening
and sanding steps, the . increase in roughness contributed by the lacquer
coating step is still within . ~ the range for surface finish of an
injection molded glossy part. 25   1B/06 2004 WED 9. 34 FAX +65 B732 3188
LAWRENCE YD HO & ASSOC -~-~-~ IPOS-2 1g 013/025 - 2 APR 200b  COLORED
FINISH The surface finishing according to the present invention may. be
changed from transparent to other colours through various ways. These
include 1) Mixing suitable dyes into the UV lacquer (typically available
from the s same supplier) such that the colour is provided directly in
hardener coating. e.g. Lablestar UV opaque yellow) 2. Mixing suitable dyes
into the lacquer (typically available from the same supplier)' such that
the colour is provided in lacquer coating. e.g. Duplo Yellow Pigment from
HEK GmbH. 10 3. Spray painting of commonly available paint using a fine
nozzle spray Tamiya colour semigloss black with nozzle size of 0.3mm. A
combination of two or more of the above methods may also be used. After the
spray painting process) other common 'processes, such as cubic printing (to
give wood grain finish), Tampon printing or letter stanza transfer ~ s
rrtay be performed to provide graphics work. SURFACE TEXTURING If texturing
is also desired for the  finished part, techniques such as sand blasting
may be performed on the high glossy part before or after the color 2o
finishing step. In an alternative embodiment, several layers of paint are
sprayed onto the high glossy part .to provide both the colour and the
texture to the final surface. Tables 3-5 contain examples to illustrate
various combinations of 



techniques that can be used according to the present invention. Table 3 25
shows the process to produce a rapid prototype that meets the texture
16/06 2004 WED 9:34 FAX +65 6732 3188 LAWRENCE YD HQ & ASSOC ~~~ IPOS-2
D]014/025 - Z APR 201)4 12 MT-1055-2, 'according to Mold Tech. Standard
with a roughness (Rz) requirement of 16Nm10%. The roughness (Rz) that was
achieved b y treating a sample through the process described in Table 3~
was '14.47.m. TECHNIQUESTARTINGPROCESSMATERIALSelective lassDurafom~
NylonSintering ~ insinteringPowder,, Sinterstation 2000 toform porous
parte.g. smart card holdercasingInfiltrationpolyurethane (PU)Soaking part
in ^PU farR-9639 from Neorez,10 minutesUSASmootheningUV lacquer1. Apply
ontoStarglass .GLA 229prescribe surface usinga brush.2. Cure in UV
chamberfar 12 secondsSpray paintingTamiya Senii-glossi. Spray
threeb~~consecutive coating ofpaint using 0.3mmnozzle spray.2. Dry paint
underambient conditions.3. Spray vigorously at a distance of about
40-fi0crn.nderamb en c nd t ons TABLE 3 Table 4 below shows the process. to
achieve a MT-11004 texture according to the industrial standard fram Mold
Tech; . The roughness (Rz) requirement of MT-11004 is 6.782Nrii~l0%, The
roughness achieved   16/0B 2004 WED 9 : 35 FAX +B5 6732 3188 LAWRENCE YD HO
& ASSOC -~-~-~ IPOS-2 ICJ 015/025 - ~ APR Z004 1.3 using the process
described in~ Table 4 was 7.3Nm. The Part produced looked exactly like the
industrial standard. TECHNIQUE ~STARTINGPROCESSMATERIAL.Selective
lassDuraform Nylon ~Sintering . insinteringPowderSinterstation 2000 toform
porous part ~e.g, car alarm casing25x30mmInfiltrationpolyurethane (PU)~
Soaking part in PU forR9639 from Neorez,10 minutescountSmootheningUV
lacquer1, Apply ontoStargloss GLA2298prescribe surface usinga bnrsh.2. Cure
~ [machinename for 20 secondsSpray paintingTamiya semi-gloss1. Spray
threeblackconsecutive coating ofpaint using 0.5mmnozzle spray..2. Dry paint
underambient conditions.Sand blastingAluminum oxide 60 ~Sand blast at
30-40psimeshfor 20 seconds TABLE 4 s Table 5 shows the steps to provide a
rapid prototype of a handphone cover with a high glossy) grey finish.
16/06 2004 WED 9:35 FAX +65 6732 3188 LAWRENCE YD HO & ASSOC -~~-~ IPOS-2
1018/025 



.. z a~R zoa4 14 TECHNIQUESTARTINGPROCESS ,MATERIALSelective loseDuraform
NylonSinteringsintering .PowderSinterstation 2000 tofom~ porous
partInfiltrationNeorez R9629Soaking part ~ PU forpolyurethane (PU) r~ 8
minutes .SmootheningStargloss GL.A 2298Brushing ontoUV lacquerprescribe
surface andradiate in UV chamber 'for 15 secondsSanding1, Sand paper
grade1. Sand far 202~0~ minutes2. Sand paper grade2. Sand . for ~
10120dminutes~.acquer coating ~Tamiya clear LacqusrSpray at 30mmdistance &
allow to dry.Repeat spraying ~ at30mm distance & allow.to dry. TAB!_E 5 For
non-porous plastics) the same process as described above 5 may be, used,
except that the PU infiltration step may be omitted. From the description
and examples discussed above, it is appreciated that many variations in
methods and products are possible based on the teachings disclosed herein.
It is contemplated that many   18/06 2004 WED 9:35 FAX +65 6732 3188
LAWRENCE YD HO & AS50C -~-~-> IP05-2 D/017/025 - z aP~ zoos 15 changes and
modifications may be made by one of ordinary skill in the att without
departing from the spirit and the scope of the invention described.   1B/06
2004 WED 9:36 FAX +65 B732 3188 LAWRENCE YD HO & ASSOC -~-~-~ IPOS-2 ~
018/025 - 2 APR 20U4 Replacement page .~ 4 MAR Z003  CLAIMS 1. A method for
treating a porous plastic object comprising {a) soaking said porous plastic
object in infiltratant to substantially reduce surface porosity of said
object; (b) smoothening said infilratant with a curable polymeric hardener;
(c) curing said hardener. 2. A method according to claim 1 further
comprising (d) sanding said polymeric hardener to substantially reduce
roughness. 



3) A method according to claim 2 further comprising {e) applying a layer of
lacquer on said sanded polymeric hardener to obtain a glossy appearance. 4.
A method according to claim 3 further comprising : (f) colour printing on
said layer of lacquer by cubic printing, tampon printing or fetter stanza
transfer. 5. A method according to claim 3 further comprising (f) texturing
said layer of lacquer by spray painting. 6. A method according to claim 1
wherein said porous plastic object is produced by selective laser sintering
of nylon powder. 7. A method according to claim 1 wherein step (a) is
performed by   16/0B 2004 WED 9 : 36 FAX +65 6732 3188 LAWRENCE YD HO &
ASBOC -~~-~ IPOS-2 C~] 019/025 - ~ App 2ao~ Replacement page 4 MAR 2003
soaking said porous plastic object in a first curable polymer having
sufficiently low viscosity to penetrate the pores of said porous plastic
object; and curing said first curable polymer. 8. A. method according to
claim 1 wherein said curable polymer in step (b) is a UV-curable lacquer,
and wherein curing comprises exposing said UV-curable lacquer to UV
radiation. 9. A method for treating a porous plastic rapid prototype having
a rough surface with miniature steps thereon, said method comprising a)
soaking said porous plastic rapid prototype in a curable . polymer) thereby
infiltrating pores of said porous plastic rapid prototype with the curable
polymer; b) curing said curable polymer; c) applying an external gating of
a curable polymeric hardener, said hardener having sufficient viscosity to
remain on said surface and to fill up said miniature steps to form a smooth
surface; and d) oaring said curable polymeric hardener. 10. A method
according to claim 9 further comprising e) sanding said smooth surface to
reduce roughness. 11. A method according to claim 10 further comprising ~
applying a layer of lacquer on said surface to obtain a glossy appearance.
. 12. A method according to claim 71 further comprising   16/08 2004 WED 9;
36 FAX +B5 B732 3188 LAWRENCE YD HO & ASSOC -~-~-~ IPOS-2 ~ 020/025 - 2 APR
200 Replacement page 



.4 May zoos 1 t3 f) pertorming Tampon printing) letter stanza transfer or
cubic .printing on said surface. 13. A method according to claim 9 wherein
said prototype is made from nylon using selective laser sintering. 14. A
method according to daim 9 wherein step (c) comprises applying a (UV)
curable external coating. 15. A method according to daim 14 wherein step
(d) comprises exposing said UV curable external coating to UV radiation.
16. A plastic rapid prototype containing pores and miniature steps on the
surface, said pores infiltrated and sealed with a polymeric resin layer,
and said miniature steps smoothened by a polymeric hardener layer on said
polymeric resin layer, whereby further post-processing may be performed on
the polymeric hardener layer. 17. A rapid prototype according to daim 7 fi
further comprising a coating of high glossy lacquer over said polymeric
hardener layer. 18. A rapid prototype according to daim 16 further
comprising a coating of paint over said polymeric hardener layer. 19. A
rapid prototype according to claim 17 further comprising a coating of paint
over said coating of high glossy lacquer. 20. A rapid prototype according
to claim 19 wherein said coating of paint is textured. 21. A method of
treating the surface of a porous plastic object comprising a) soaking the
porous plastic object in a curable polymeric hardener;   16/0B 2004 WED 8 :
37 FAX +65 6732 3188 LAWRENCE YD HO & AS50C -~-~-~ IPOS-2 f~J 021/025 - Z
APR 2004 Replacement page - 4 MAR Z003 t9 .. b) ... smoothening said
surface of said porous plastic object with said curable polymeric hardener;
and c) curing said curable polymeric hardener. 22. A method according to
claim 21 further comprising d) sanding said curable polymeric hardener to
reduce roughness of said surface of said porous plastic object. 23. A
method according to claim 22 further comprising e) applying a layer of
lacquer on said sanded polymeric hardener to obtain a glossy appearance on
surface of said porous plastic object. 24. A plastic rapid prototype
containing miniature steps on its surface, said steps smoothened by a
curable polymer layer applied b y soaking said plastic rapid prototype in
said curable polymer, wherein 



said curable polymer layer infiltrates the surface, and said curable
polymer having a polymeric hardener layer thereon, whereby further
past-processing may be performed on said polymeric hardener layer. 25. A
rapid prototype according to daim 24 further comprising a coating of high
glossy lacquer on said polymeric hardener layer. 26. A rapid prototype
according to daim 24 further comprising a coating of high glossy lacquer on
said polymeric hardener layer. 27. A rapid prototype according to daim 24
further comprising a coating of paint on said polymeric hardener layer. 28.
A rapid prototype according to claim 27 wherein said coating of paint is
textured. .AU.AU.A U.Alh.A3h.Ah.AU.AU.AA.AU.A.AUE.AU.AU.AU3.AA
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