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(54) Title: HOT FOIL LOGO

(57) Abstract: The present subject matter describes imprinting a logo on

a substrate. In an example implementation, a first layer is coated on the
substrate to level surface irregularities on the substrate. The first layer
is a thermally cured layer. A hot foil imprint of the logo is formed on
the first layer. A second layer is coated on the hot foil imprint, where
the second layer is a thermally cured transparent layer. A third layer is
coated on the second layer, where the third layer is an ultra-violet (UV)
cured transparent layer.
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Hot Foil Logo

BACKGROUND
{0001 Lagos of a manufacturer's name, symbal, or a8 graphic mark
imprinted an a device, help users 1o readily distinguish between a product of a
particular manufacturer from products of others. Logos may have a metallic
luster that gives an sesthetic appesl fo the device, atfracls user attention, and
complements the appearance and design features of the device.

Brier DESCRIPTION OF DRAWINGS

[0002] The following detalled description references the drawings, wherein:
{0003] Fig. 1 illustrates a sectional view of an enclosure of a device,
according o an example implementation of the present subject matter;

{0004} Fig. 2 illustrales a device having an encloswrs, according to an
example implemeniation of the present subject matter; and

{0005 Fig. 3 lllustrates a methed of imprinting a logo on a substrale,
according o an example implementation of the present subject matter.

DETAILED DESCRIPTION

{0006] Logos, such as hot foil logos are generally formed from metallic
foils. A metallic foil may be stamped on a substrate by applving specific
pressure and heat for forming the hot foil logo on the subsirate. The substrate
may be an enclosure of a device, such as an elechonic device. Electronic
devices, such as laplops, tablets, and smart phones, may have hot foil logos,
iftustrating graphic marks, embilems, or symbols, imprinted on their plastic or
fiber body.

[0007] A hot foil fogo may be imprinted on a substrate made from metal or
plastic or carbon fiber or a plastic-carbon fiber composite. During imprinting the
hot foil logo, after the loge is stamped on the substrate, a {op layer is generally
coated on the logo. After coating the top laver, the top layer is exposed to UV



WO 2018/071035 PCT/US2016/056939

radiations for curing. The top layer serves as a profective {fayer which prevents
rusting and corrosion of the hot foll logo.

{0008] in the above description, the top layer overlaying the hot foll logo is
weakly bound to the hot foit logo surface beneath . Thus, during imprinting,
when the top layer is cured by UV radiations, the top layer often shrinks and
may develop surface cracks resulting in logo rupture, The surface cracks on the
top layer may also result in the hot foll logo getling damaged/defaced during the
process of imprinfing or later during use. The damaged logo may lose ils
aesthetic appeal and become unusable.

{0009] Also, because of the weak bonding between the hot foil logo surface
and the top layer, the top layer tends to peel off due to wear and tear during
use. With the top layer peeled off, the metallic foll of the hot foll logo gets
exposed fo the almosphere which may resull in the logo getling rusted,
corroded, displaced or detached from the subsirate.

{0010] The present subject malter describes enclosures of devices
imprinted with hot foll logos, devices having such enclosures, and methods of
imprinting such hot foil logos. The hot foil logos of the present subject matter do
not ruplure during imprinting and are durable.

{0011} In an example implementation of the present subject matter, a
thermally cured layer is coated on a surface of a substrate, where the thermally
cured laver levels irregularities on the surface. A hot foll logo is imprinted on the
thermally cured layer. The hot it ogo I8 coated with a thermally cured
transparant layer. The thermally cured transparent layer is coated with an ultra-
viclst {LUV} cured transparent layer.

{0012} The thermally cured transparent layer disposed betweern the hot foil
fogo and the UV cured fransparent layer binds the hot foil logo with the UV
cured transparent layer by forming chemical bond between the hot foil logo and
the UV cured transparent layer. The binding between the hot foll logo and the
UV cured fransparent layer prevents shrinking of the UV cured transparent fayer
during imprinting and thereby logo rupture may be sliminated.

{0013] Further, the thermally cured transparent layer binds to the UV cured

transparent fayer and may prevent the UV cured fransparent layer from peeling
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off. As a resull, the UV cured transparent layer is refained which may prevent
rusting and corrosion of the metallic foit of the hot {oll logo and thereby may
increase durability of the hot foil logo. The UV cured transparent layer bound by
the thermally cured transparent layer may also prevent the hot foll loge from
getting displaced or detached from the surface of the substrate.

{0014} The following detailed description refers {o the accompanying
drawings. Wherever possible, the same reference numbers are used in the
drawings and the following description to refer to the same or similar parts.
While several examples are described in the description, modifications,
adaptations, and other implementations are possible. Accordingly. the foliowing
detfailed descriplion does not limit the disclosed examples. instead, the proper
scope of the disclosed examples may be defined by the appended claims.
{0015} Fig. 1 lllustrates a sectional view of an enclosure 100 of a device,
according fo an example implementation of the present subject matter. In an
example implementation, the enclosure 100 may be a casing or housing for
glectrical and electronic components of an electronic device. In an example
implementation, the enclosurs 100 may be a back cover or a front panel of a
{apiop, & ablel, or a smart phone.

{0016} As shown, the enclosure 100 has a thermally cured layer 102
coated on a surface 104 of the enclosure 100 that faciliates in levelling
irregularities on the surface 104, The surface 104 denoles a swiface of the
enclosure 100 on which a hot foll Ibgo is to be formed. In an example
implementation, a layer made of one of polyurethane, acrylic-polyurethane, and
silicone rubber is spray coated on the surface 104 and then the layer is healed
at a temperature in a range of about 50 °C to about 70 °C for a time duration in
a range of about 10 minutes to about 15 minutes o form the thermally cured
layer 102. In an example implementation, the thermally cured layer 102 may
have a thickness in a range of 8 ym o 15 ym.

{0017] The enclosure 100 has a hot foil logo 106 formed on the thermally
cured layer 102. The hot foil logo 108 is made of a metallic foil through hot foil
stamping of the logo. The hot foil stamping is performed at a temperature in a



WO 2018/071035 PCT/US2016/056939

range of about 180 °C to about 220 °C and at a pressure in a range of about 3
kg/m? to about 5§ kg/m®.

10018} in an example implementation, the metallic foil is made of one of
aluminum, copper, gold, chromium, and siiver. After the hot foll stamping, the
hot foil logo 106 gets embossed on the thermally cured fayer 102, In an
example implementation, the hot foil logo 106 may have a thickness in a range
of 3 ymio 25 ym.

100197 Further, the enclosure 100 has a thermally cured transparent layer
108 coated on the hot foll logo 106. In an example implementation, a layer
made of one of polyurethans, silicone rubber, and fluoropolymer is spray coated
on the hot foil logo 106 and then the layer is heated at a temperature in a range
of about 55 °C to about 60 *C for a time duration in a range about 10 minutes to
about 15 minuies lo form the thermally cured transparent layer 108, In an
example implementation, the thermally cured transparent laver 108 may have g
thickness in a range of T umto 5 um.

[0020] Further, the enclosure 100 has an ultra-wviclet (V) cured
transparent layer 110 coated on the thermally cured fransparent layer 108. In an
example implementation, a layer made of one of polyurethane, polycarbonate,
urethane acrylates, polyacrylate, polystyrene, polyetheretherketone, polyesters,
fluoropolymers, and a combination thersol is spray coated on the thermally
cured transparent layer 108 and then the layer is heated at a femperalure in a
range of about 50 °C to about 80 °C for a time duration in a range of about 10
minutes to about 15 minutes, After heating, the layer is exposed to UV
radiations with radiant exposure in a range of about 700 millidoule/om® to about
1200 millidoule/ocm? for a time duration in a range of about 15 seconds to about
60 seconds o form the ultra-violet (UV) cured transparent layer 110, The UV
cured transparent layer 110 serves as a protective coating on the hot foil logo
106 and prevents the hot foil logo 108 from getling damaged. In an example
implementation, the UV cured transparent fayer 110 may have a thickness in a
range of 10 pm to 25 pm.

[0021] The thermally cured transparent layer 108 disposed between the hot
foil fogo 106 and the UV cured transparent layer 110 binds the UV cured



WO 2018/071035 PCT/US2016/056939

transparent layer 110 with the hot foll logo 106. The thermally cured transparent
layer 108 may form a chemical bond between the UV cured transparent laver
110 and the hot foil logo 106 and thereby prevent the UV cured transparent
layer 110 from peeling off. Presence of the thermally cured transparent layer
108 which facilitates in binding the UV cured transparent layer 110 {o the hot foll
iogo 106 also prevents shrinkage of the UV cured transparent layer 110 during
UV curing and helps in preventing logo rupture,

{0022} Fig. 2 illustrates a device 200 having an enclosure 202, according to
an example implementation of the present subject matter. In an example
implementation the device 200 may be an electronic device as shown in Fig. 2.
The enclosure 202 has a surface 204, a primer layer 208 on the surface 204, a
thermally cured layer 208 on the primer layer 206, a hot foll fogo 210 on the
thermally cured layer 208, a thermally cured transparent laver 212 on the hot foil
joge 210, and a UV cured transparent layer 214 on the thermally cured
transparent layer 212,

[0023] In an example implementation, the primer layer 206 may be
deposited by spray coating on the suface 204. After depositing the primer layer
208, the primer layer 208 is healed at a temperalure in a range of about 54 °C
to about 68 °C for a time duration in a range of about 10 minutes to about 15
minutes. In an example implementation, the primer layer 206 may have a
thickness in a range of 3 pm {o 10 pym. The primer layer 206 may be made of
one of acrvlic-epoxy hybrids, aorylics, polycarbonate polyurethane and acrylic-
polyurethane.

{0024} The thermally cured layer 208, the hot foil logo 210, the thermally
cured transparent layer 212, and the UV cured transparent layer 214 may have
material properties and thicknesses similar {o the layers 102, 106, 108, and 110,
respectively, as mentioned earlier, The thermally cured layer 208, the hot foil
ioge 210, the themmally cured Wansparent layer 212, and the UV cured
transparent layer 214 may be formed in a similar manner as the layers 102, 106,
108, and 110, respectively.

{00285) Fig. 3 illustrates a method 300 of imprinting a logo on a substrate,
according to an example implementation of the present subject matller.
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Examples of the subsirate include metal, plasiic, carbon fiber, or composite
material formed from metal, plastic, and carbon fiber. The substrate may be a
top cover of a laplop, a back cover of a smart phone, and the like. In an
example implementation, the substrate may be an enclosure 100 as illustrated
in Fig. 1 or an enclosure 202 as lustrated in Fig. 2.

{0028} At block 302 of the method 300, a first layer is coaled on the
substrate, where the first layer is a thermally cured layer, such as the thermally
cured layer 102 in Fig. 1. In an example implementation, the first laver is
deposited on the substrate through spray coating and then the first layer is
heated at a temperature in a range of 50 °C to 70 °C for a time duralion in a
range of 10 minutes to 15 minutes. The first layer, coaled on the substrate,
levels surface bregulariies on the substrate. The first layer may have a
thickness in a range of 8 um fo 15 pm. In an example implementation the first
layer is made of one of polyurethane, acrylic-polyurethane, and silicone rubber.
{00271 in an example implementation, prior to coaling the first layer on the
substrate, a primer layer, such as the primer layer 206 of Fig. 2 may be coaled
on the subsirate and then the first layer may be coated on the primer layer 206.
The primer layer coalted on the substrate facilitales adhesion of the first layer
with the substrate to enhance durability of the substrate. In an example
implementation, the primer layer may be deposited on the substrate through
spray coating and after the spray coating, the primer layer may be heated at a
ternperature in a range of about 50 °C to about 60 °C for 3 time duration in a
range of about 10 minutes to about 15 minules. In an example implementation,
the primer layer has malernal properties and thickness identical to the pnmer
layer 206 Hlustrated in Fig. 2.

{0028] Al block 304, a hot foit imprint of the logo is formed on the first layer.
in an example implementation, the hot foll imprint is formed by hot foil stamping
the logo using a metallic foll. The metallic foil may be made of one of aluminum,
copper, gold, chromium, and silver. The hot foil stamping is done at a
temperature in a range of about 180 °C to about 220 °C and at a pressure in a
range of about 3 kg/m® to about 5 kg/m?. The hot foil imprint of the Jogo may
have a thickness in a range of about 3 um {o about 25 um,
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{0028} At block 308, a second layer is coated on the hot foil imprint of the
logo, where the second layer is a thermally cured transparent layer, such as the
thermally cured fransparent layer 108 illustrated in Fig. 1. In an example
implementation, the second layer is deposited on the hot foil imprint through
spray coating and then the second layer is heated at a temperalure in a range
of 55 °C to 80 °C for a fime duration in a range of 10 minules to 15 minutes, The
second layer may have g thickness in a range of 1 um o § um. In an extample
implementation, the second layer is made of one of one of polyursthane,
sificone rubber, and fluoropolymer.

{0030] Al block 308, a third layer is coated on the second layer, where the
third layer is a ultra-violet {UV) cured transparent layer, such as the UV cured
third layer is deposited on the second layer through spray coaling; then the third
layer is heated at a temperature in a range of 50 °C o 60 °C for a time duration
in a range of 10 minutes to 15 minutes; and after heating, the third fayer is
exposed o ultra-viclet radiations with radiant exposure in a range of about 700
milliJoule/em? to about 1,200 mitliJouls/cm? for 3 time duration in a range of
about 15 seconds o about 80 seconds. The third layer may have a thickness in
a range of 10 pm o 25 um. Inh an example implementation the third laver is
made of one of polyurethane, polycarbonate, urethane acrylates, polyacrylate,
polystyrene, polvetheretherketone, polyesters, fuoropolymers, and a
combination hereof,

{0031} Although implamentations for enclosures of devices imprintad with
hot foit logos, devices having such enclosures, and metheds of impriniing such
hot foll logos have been described n language specific o methods andfor
structural features, it is 1o be understood that the present subject matter is not
fimited {o the specific methods or features described. Rather, the methods and
specific features are disclosed and explained as example implementations for
enclosures of devices imprinted with hot foil logos, devices having such
enclosures, and methods of imprinting such hot foll logos.
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YWe claim:
1. A method of imprinting a logo on a substrate, comprising:
coating a first layer on the substrate to level surface irregularities on the
substrate, the first laver being a thermally cured layern
forming a hot Toil imprint of the logo on the first layer;
coating a second layer on the hot foil imprint, the second layer being a
thermally cured transparent layer; and
coating a third layer on the second laver, the third layer being an ultra-
viotet (UV) cured transparent layer.

2. The method as claimed in claim 1, wherein coating the first layer comprises:
depositing the first layer on the substrate through spray coating; and
heating the first layer at a {emperature in a range of about 50 °C to about

70 °C for a time duration in & range of aboul 10 minutes to about 15 minutes.

3. The method as claimed in claim 1, wherein forming the hot foil imprint
comprises hot foll stamping the logo using a metallic foil at a temperature ina
range of about 180 “C 1o abowt 220 °C and at a pressure in a range of about
3 kg/m to about 5 kgim?.

4. The method as claimed in claim 1, wherein coaling the second layer
camprises:
deposiling the second layer on the hot foil imprint through spray coating,
and
heating the second layer at a temperature in a range of about 85°C o
about 80 °C for a time duration in a range about 10 minutes to about 15

minudes.

5. The method as claimed in claim 1, wherein coating the third layer comprises:
depositing the third layer on the second layer through spray coating; and
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heating the third layer at a temperature in a range of about 50 °C {o about
60 °C for a time duration in a range of about 10 minutes to about 15 minutes;
and

expoesing the third laver to ultra-viclel radiations with radiant exposure in
a range of about 700 millidoulefem® to about 1,200 mitlidoulefom? for a time

duration in a range of about 15 seconds to about 80 seconds.

6. Anenclosure aof a device, comprising:
a thermally cured laver coated on a surface of the enclosure to level
rregularities on the surface;
a hot foil logo formed on the thermally cured layer;
a thermally cured transparent layer coated on the hot foil fogo,; and
an ultra~violet {UV) cured transparent layver coated on the thermally cured
transparent layer.

7. The enclosure as claimed in claim 6, wherein the thermally cured layer has a
thickness in a range of about 8 ym to about 15 pm.

8. The enclosure as claimed in claim 8, wherein the themmally cured
transparent layer has a thickness in a range of about 1 um {o about 5 pm.

9. The enclosure as claimed in claim 6, wherein the UV cured franaparent layer
has g thickness in a range of about 10 ym fo about 25 pm.

10.The enclosure as claimed in claim 6, wherein the hot foil loge has a
thickness in a range of about 3 um fo about 25 ym.

11. The enclosure as claimed in claim 8, wherein the thermally cured layer is

made of one of polyurethane, acrylic-polyurethane, and silicone rubber.
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12. The enclosure as daimed in claim B, wherein the thermally cured
transparent layer is made of one of polyurethane, silicone rubber, and

fluoropolymer.

13. The enclosure as claimed in claim 8, wherein the UV cured transparent layer
i made of one of polyurethans, polycarbonale, urethane acrylales,
polyacrylate, polystyrene, polystherstherketons, polyesters, fluoropalymers,
and a combination thereof.

14. A device having an enclosure comprising:

a primer layer coaled on a surface of the enclosure;

a thermally cured layer coated on the primer layer to level regularities
an the surface;

a hot foll logo embossed on the thermally cured layer through hot foll
stamping of a metailic foil;

and

a thermally cured transparent layer coated on the hot foil loge, the
thermally cured transparent layer being coated with an ultra-violet (UV)
cured transparent fayer, wherein the thermally cured transparent layer is o
bind the hot foil logo with the UV cured fransparent layer.

15. The device as claimed in claim 14, wherein the primer layer is made of one
of acrylic-epaxy hybrids, acrylics, polycarbonate polyursthane, and acrylic-
polyurethane.
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