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COATING PARTICLES

Background
16001} Electrocoating {e-coating) may be ulilized for various purposes
including protecting components and aesthelically enhancing components. For
example, e~coating may protect a component from corrosion and acids by
applying a substantially even anti-corrosive top layer on the component.
Alternatively, e~coating may visually enhance a component by applying a
substantially even paint layer on the component. In general, e-coatling systems
deposit polymers onto surfaces using a voliage differential between the

component and the polymers within a bath.

Brief Description of the Drawings
16002] Figure 1 illustrates a top slevation view of an apparatus in
accordance with an embodiment;
10003} Figure 2 Hlustrales a cross sectional view of the apparatus of
Figure 1 in accordance with an embodiment;
16004} Figure 3 llustrales an apparatus in accordance with an
embodiment;
[6005] Figure 4 illustrates a top elevational view of an apparalus in
accordance with an embodiment;
[0006] Figure 5 illustrales a cross sectional view of the apparatus of

Figure 4 in accordance with an embodiment;

100077 Figure 6 illustrales an apparatus in accordance with an
embodiment;

[6008] Figure 7 Hlustrates a sysiem in accordance with an embodiment;
[6009] Figure 8 Hlustrates a system in accordance with an embodiment;
and

[6018] Figures 8-11 illustrate flow charts in accordance with various

embodiments.
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Detailed Description
16041} Electro-coating (e-coaling) is a process that provides a carefully
controlied application of a coating, for exampie a transparent coat, to a metal
surface. Layer thickness is conirolled by providing an electrical charge to a
metal substrate and immersing the metal substrate in a bath that includes
coating particles, such as having a known insulation ability. As the electro-coat
builds, so does the elecirical insulation to the point where no more coating
material can be accepted by the subsirate. This process may provide a coat {o
a known thickness by regulating the electrical charge on the component or
substrate.
16012} in the present disclosure, methods, systems, and apparatuses for
coniroliing and varying the thickness of the coating pariicies across a surface of
a component while utilizing an e-coating process are disclosed. Conirolling the
thickness of the coating particles across the surface of the component enables
the integration of patterns onte the surface. In various embodiments, the
coating may be a non-metallic transparent coating having a controlied pattern
and thickness. The transparent coating may display various properties or
characteristics of the underlying substrate in one area and conceal or suppress
the various properties or characteristics in another area. While the coating may
be transparent, it may conceal or suppress various properties or characteristics
of the substrate because the coaling may have a different hue with respecito
the other thickness.
16013] Referring {o Figure 1, an apparatus is illusiraled in accordance
with an embodiment of the present disclosure. The apparatus includes a
conductive substrate 100 and electrically deposiied coating particles 106. In
various embodiments, the slectrically deposited coating particles 106 disposed
on the conductive substrate 100 may be arranged in a paitern 108 generated
via a magnetic fisld.
(6014} The conductive substrate 100 can be any suitable material such
as conductive metals, dielectric materials, or any material capable of holding a
charge or electric potential. The conductive substrate 100 may be a material

configured for use in computing systems such as, but not limited {o, notebook
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computers, netbook computers, tablet computers, deskiop computers, cell
phones, smart phones, and personal digital assistants (PDAs). Additionally, the
conductive substrate 100 may be utilized in other manners distinct from
computing systems, such as appliances and ormnamental structures. The
conductive substrate 100, while illustrated as being substantially flat, is not so
imited. His expressly contemplated that the conductive substrate may
comprise various shapes, curves, and undulating surfaces.

16018] The coating particles 106 may be any coating particle configured
o adhere to the conductive subsirate 100 via an e-coating process. In various
embodiments, the coaling particles 108 may comprise metailic or non-metaliic
particles that are either transparent or non-transparent. The coating parlicles
106 may be disposed in a pattern based on magnetic fields present at the time
of deposition. In the embodiment of a non-metallic transparent coating, a
pattern may be displayved by altering a thickness of the non-melallic transparent
coating. Where the non-melallic transparent coating is thicker, it will have a
darker hue relative to where the non-metailic transparent coaling is thinner. In
this manner, the coating particles 106 may display a patiern.

16018} The coating particles 108 may be arranged, and eventually cured,
in a pattern. A pattern may be any shape, alphabetic character, numeral, or
outline. The pattern may repeat, or alternatively include a single shape
disposed in one area on the substraie or part. Additionally, a patiern may
include more than one shape and may or may not repeat in a symmeltric
manner. In one embodiment, the pattern may be a transition of the coating
particles 106 from a thick layer to a thin layer relative to one another.

16017} Still referring o Figure 1, the conductive substrale 100 is
iflustrated with electrically deposited coating particles 106 thal are arranged in a
pattern 108 generated via a magnetic field. As illustrated, the pattern 108 is
substantially circular. The pattern 108 is comprised of a first thickness of
coating particles 102 and a second thickness of the coaling particles 104, Inthe
Hiustrated embodiment, the first thickness 102 is less than the second thickness
104 and is configured to reveal a characteristic of the underlying conductive

substrate 100. The second thickness 104 is configured to display a darker hue
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than the first thickness, and consequently, suppress or conceal more of the
characteristics of the conductive subsirate 100 relative {o the first thickness 102.
[6018] Referring to Figure 2, a cross sectional view of the apparalus of
Figure 1 is illustraled. As viewed in cross section, the varying thicknesses 102,
104 of the coating particles 106 are Hliustrated. In the illustrated embodiment, a
magnet 200 is disposed on one side of the conductive substrate 100, The
magnet 200 may be a magnet cut from a magnetic sheet or any other type of
magnet. The magnet 200 may be adhered {0 the conductive substrate 100 with
an adhesive, mechanical fagteners, or altematively through its magnetic
properiies.

[6019] With the magnet 200 coupled to the conductive substrate 100, it
may be immersed in a bath with the coaling particles 106. A charge may be
placed on the conductive substrate 100 to altract the coating particles 106 to the
conductive substrate 100. Due to the magnetic field of the magnet 100, the
deposition of the coating particles 106 may be altered. As illustrated, the
coating particles 106 will be attracled {o the edges of the magnet 200, thereby
increasing the thickness across the surface of the conductive substrate 100 and
generating the second thickness 104,

160201 In various embodiments, the thicknesses may vary based on
factors that include the amount of charge on the conductive substrate 100 and
the strength of the magnet 200. In other embodiments, coating thickness can
be controlled dependent upon immersion time, bath temperature, process
vollage, and bath chemistry. As an exampie, a substrale may be immersed for
80 to 360 seconds at a bath temperature between 80 to 80 degrees Fahrenheit.
The process voltage may range from 15 Volis to 500 Volts, Other times,
temperatures, voltages, and/or currenis are contemplated.

100211 Figure 3 Hliustrates a magnet 200 ulilized to generate the magnstic
field which alters the deposition of the coating particles 106 on the conductive
substrate 100. While jllustrated as a circle, other shapes and configurations are
contemplated. Additionally, other manners of generating magnetic fieids may
be utilized o alter the deposition of the coating particles 106, For example, a

magnetic field may be generaled by passing a current or moving a charge
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through a wire, such as a solenoid. Based on the magnetic field, the distribution
of the coating particles 106 on the conductive subsirate 100 may be altered info
a patiern.

10022} Referring o Figures 4-6, another embodiment of an apparatus
having a conductive substrate 400 and electrically deposited coatling particles
406 that are arranged in a patiern generaled by a magnetic field is illustrated.
The conductive substrate 400 and the coating particles 406 may be similar to
those of Figures 1-3.

[6023] Figure 8 llustrates another embodiment of a magnet 500 utilized
io generate a magnetic field o alter the deposilion of the coaling particles 4006.
In Figure 8, the magnet 500 is a bar or length of magnetic material configured o
extend across a surface of the conductive substrate 400, Similar to the
disiribution of coating particles 106 discussed with reference to Figures 1-3, the
coating particles 406 may be atiracted to the edges of the magnets 500a, 500b
due o their magnetic fields. In this manner, a pattern may be generated on the
surface of the conductive substrate 400, For example, a first thickness 402 may
enabie display of various characieristics of the underlying conductive substrate
400, such as metal siriations. The second thickness 404 may be thicker than
the first thickness and conceal or suppress more of the underlying
characteristics of the conductive substrate 400, relative to the first thickness.
[06024] While Figures 2 and 5 illustrate the various thicknesses across the
surfaces of the conductive substrates 400, 100, i should be noted that the
difference in thicknesses may be on the order of one {o three millimeters.
Therefore, when cured, there is a negligible difference in height, vet a patiern
may be visible. Other ranges of thickness are contemplaled, and in various
embodiments, a larger differential may be ulilized to, for example, generale a
textured surface.

[0025] Referring to Figures 7 and 8§, embodiments of an slectrodepositing
systern are illustrated in accordance with the present disclosure. In the Figures,
the conductive substrates 702 and 802 have a magnet 704, 804 attached to one
side. The conductive substrates 702 and 802 are immersed in a bath 708 and

808 including coating particles 706 and 806. Immersing the conductive

84}
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substrates may include submerging the conductive subsirates, or only partially
suspending the conductive subsirates within the bath. In other words, the
slectrodepositing system of Figures 7 and 8 is used to e-coal at least a portion
of the conductive substrate 702, 802.

166286] in the illustrated embodiments, a fluid bath 708, 808 is provided in
a container 700, 800. The fluid bath may be a liquid bath that includes the
coating particles 706, 806. For example, the bath may include 80-90%
deionized water and 10-20% coating particles. Other combinations are
contemplated, and the ratic of coating particles to liquid within the bath may be
varied dependent upon various factors inciuding the amount of coating particles
io be disposed on the surface of the conductive substrates. Alternatively, the
fluid bath may be a gassous bath that includes the coating particles dispersed in
gaseous form. For example, the fluid bath may be a gas in a chemical vapor
disposition, plasma-enhanced chemical vapor disposition, or other type of vapor
disposition.

16027} Referring o Figure 7, a voltage differential is applied between the
fluid hath 708 and the conductive substrate 702, In Figure 7, a negalive charge
is applied to the conductive subsirate 702. A positive charge is applied {o the
fiuid bath 708 and coating particles 706 causing the coating particles 706 (o
adhere to the surfaces of the conduclive substrate 702, Alternatively, Figure 8
Hiustrates the conductive subsirate 802 having a positive charge and a negalive
charge being applied {o the fluid bath 808. The electric potential generated
between the positive and negative charges, once again, may cause the coating
particles 806 o adhere 1o the surface of the conductive substrale 802. The
deposition of the coating particles 806, however, may be altered by the
magnetic field generated by magnets 704, 804.

16628] Figures 9-11 illustrate flow diagrams associated with various
embodiments of the present disclosure. The flow diagrams illustrate methods
that may be associated with the systems of Figures 7 or 8, and the apparatuses
of Figures 1-6. While illustrated in a particular order, the disclosure is not so

limited.
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166291 Referring o Figure 9, the method may begin at 800 and progress
o 8902 where an electric charge is applied {0 a conductive substrate immersed
in a bath that includes coating particles. The electric charge may be a positive
charge or a negative charge and is configured to uniformly distribute the coating
particles on the conductive subsirate. Progressing to block 804, the system
may utilize a magnetic field {o alter the deposition of the coating particles on the
conductive substrate. In one embodiment, a magnet may be atiached o one
side of the conductive substrate. In ancther embodiment, a magnetic field may
be generated utilizing other devices such as a solencid. Based on the magnetic
field, the coating particles may form into a pattern on the surface of the
conductive substrate, and the maethod may end at 8906.

16638] Referring to Figure 10, ancther method is illustrated. The maethod
may begin at 1000 and progress o 1002 where the conductive substrate is
immersed in the bath containing the coaling particles. In one example, the
conductive substrate may be only partially immersed in the bath. In ancther
example, the conductive substrate may be completely submerged into the bath.
Immersion, either wholly or partially, may also provide a manner of generating a
pattern.

[G6031] With the conductive substirate immersed in the bath, the method
may continue to 1004 where an eleclric charge is applied to the conductive
subsirate. The charge applied to the conductive subsiraie may be either a
positive charge or a negative charge. The electric charge is configured {o
uniformly distribute the coating particles on the conductive substrate.
Progressing to 1008, the system may ulilize a magnetic field to alter the
deposition of the coating parlicles on the conductive subsirale. In one
embodiment, a magnet may be altached {o one side of the conductive
substrate. In ancther embodiment, a magnetic field may be generated utilizing
other devices such as a solencid. Based on the magnetic field, the coating
particles may form into a pattern on the surface of the conductive substrate, and
the method may end at 1008,

[6032] Referring to Figure 11, another method is illustrated. The method

begins at 1100 and progress to 1102, where an electric charge is applied o a
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conductive subsirate immersed in a bath that includes coating particles. The
electric charge may be a positive charge or a negative charge and is configured
o uniformly distribuie the coating particles on the conductive substrate.
Progressing o block 1104, the system may utilize a magnetic field to alter the
deposition of the coating particles on the conductive substrate. In one
embodiment, a magnet may be attached to one side of the conductive
substrate. In anocther embodiment, a magnelic field may be generated utilizing
other devices such as a solenocid. Based on the magnetic field, the coaling
particles may form into a pattern on the surface of the conductive substrate.
16033} After the deposition of the coating parlicles on the conduclive
substrate or conductive substrate, the method may progress o 1106 where the
coating is cured. Curing may comprise heating the metal substrate, applying
ultraviolet light, or allowing o the coating particles to dry once removed from the
bath, After curing, the method may end at 1108,

[06034] Although certain embodiments have been illustrated and
described herein, it will be appreciated by those of ordinary skill in the art that a
wide variety of aliernate and/or equivalent embodiments or implementations
calculated to achieve the same purposes may be substituted for the
embodiments shown and described without departing from the scope of this
disclosure. Those with skill in the art will readily appreciate that embodiments
may be implemenied in a wide variety of ways. This application is intended o
cover any adaptations or varigtions of the embodiments discussed herein.
Therefore, it is manifestly intended that embodiments be limited only by the

claims and the equivalents thereof.
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Claims

What is claimed is

1. A method, comprising:
applying an electric charge to a conductive substrale immersed in a bath
that includes coating particles, wherein the electric charge is configured {o
uniformly distribute the coating particles on the conductive substrate; and
altering a deposition of the coating particles on the conduclive substrate

with a magnetic field.

2. The method of claim 1, wherein allering the deposition of the coating
particles comprises coupling a magnet {o the conductive substrate, whersin the
magnet is configured {0 generate a patlern on a surface of the conductive
subsirate with the coaling particies.

3. The method of claim 1, wherein altering the deposition of the coaling
particles comprises altering a thickness of the coating particles on a surface of

the conductive substrate.

4, The method of claim 1, wherein applying the electric charge o the
conductive substrate comprises applying a positive charge io the conductive

substrate.

5. The method of claim 1, wherein applving the electric charge to the
conductive substrale comprises applying a negative charge to the conduclive

substrate.
8. The method of claim 1, further comprising:
immersing the conductive substrate in the bath that includes the coating

particles, wherein the coating particles comprise transparent coating pariicies.

7. The method of claim 1, further comprising:
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curing the altered deposition of the coating parlicles.

8. An apparatus, comprising:

a conductive substrate; and

electrically deposited coating pariicles disposed on the conductive
subsirate, wherein the deposited coating particles are arranged into a pattern

generated by a magnetic fisld.

8. The apparatus of claim 8, wherein the electrically deposited coating

particles comprise fransparent coaling particles.

10.  The apparatus of claim 8, wherein the conductive substirate is a meiallic

cover associated with a computing system.

11.  The apparatus of claim 8, wherein the electrically deposited coaling
pariicles disposed on the conductive substrate have a first thickness on a first
portion of the conduclive substrale and a second thickness on a second portion

of the conductive substrate.
12.  The apparatus of claim 11, wherein the first thickness is less than the
second thickness and the first thickness is configured to reveal the conductive

substrate.

13. The apparatus of claim 8, wherein the pattern correspond to a shape of &

magnet used to generate the magnetic field,

14.  The apparatus of claim 8, wherein the conductive substrate is a metaliic

substrate.

15, The apparatus of claim 8, wherein the electrically deposited coating

particles comprise a positive charge.

10
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