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Title: COMPOSITE CARBON FIBER SHEETS

(57) Abstract: The present subject matter relates to composite carbon fiber
sheets and methods for preparing the composite carbon fiber sheets. The
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Fig. 1

composite carbon fiber sheet comprises a first carbon fiber sheet of a first
weave and a second carbon fiber sheet of a second weave. A cut area is
created in a first carbon fiber sheet of a first weave. A cutout is created from
a second carbon fiber sheet of a second weave. The cutout is combined with
the first carbon fiber sheet in the cut area to obtain the composite carbon
fiber sheet.
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COMPOSITE CARRON FIBER SHEETS

BACKGROUND
{0001} Electronic devices, such as laptops and mobile devices, include
various thin parts, such as base covers. Carbon fiber sheets are used for
manufacturing such thin pars. Based on the number of filaments per fiber, carbon
fibar sheets can be classified as 1K, 3K, 12K sheets and the like, where 1K means
there are 1000 filaments per fiber, 3K means there are 3000 filaments per fiber,
and 12K means there are 12000 filaments per fiber. Further, based on weave,
carbon fiber sheets are classified, for example, as having unidirectional (UD) and
migti-directional weave. In UD carbon fiber sheets, fibers run parailel fo sach
gther whereas in mulli-directional carbon fiber sheets, fibers cross at an angle 1o
each other. Multi-directional carbon fiber sheets may include bidirectional carbon

fiber sheets, inidirectional carbon fiber sheets, and the like.

Bricr DesSCRIPTION OF DRAWNGS

100021 The following detailled desaription references the figures, whersin:

10003] Fig. 1 ilustrales an example method of preparing & composile
carbon fiber sheet, according fo an example implementation of the present

subject matter.

[0004] Fig. 2 is an example schematic of a method of preparing a
composite carbon fiber sheetl, according to an example implementation of the
present subject matter,

[0005] Fig. 3 ilustrales a cross-section of a composite carbon fiber sheet,

according o an example implementation of the present subject matter.

{0006] Fig. 4 is an example schemalic of 8 method of preparing a
composite carbon fiber sheet, according to an example implementation of the

present subject matter,
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DeETAILED DESCRIPTION
{0007} Thin parts of machines, such as laptop back covers and the like, are
fabricated from carbon fiber sheets. Carbon fiber sheets provide flexural strength
without causing an increase in weight of the parts.
{0008] Generally, carbon fiber sheets having unidirectional (UD) weave,
hereinafter referred to as UD carbon fiber sheets, are used for manufacturing the
thin parts. However, UD carbon fiber shests have a lower strength compared to
carbon fiber sheets with multi-directional weave. Some regions of the thin parts
may require higher strength than thatl provided by the UD carbon fiber sheets.
Mudtiple layers of UD carbon fiber sheets can be used to fabricate such regions.
However, this increases the weight and cost of the manufactured thin part. To
overcome this, multi-directional (MDD} carbon fiber shests may be used o
manufacture the thin parts. However, MD carbon fiber sheets are more expensive
than UD carbon fiber sheel Further, UD carbon fiber sheels have betlter
machinability than MD carbon fiber sheets.
{0009] The present subject matter relates {o methods of preparing composite
carbon fiber sheels. With the implemeniations of the present subject matter, the
composite carbon fiber sheeatls oblained are cost-effective, machinable, and have
a high strength.
{0010] In accordance with an example implementation, a cuf area is created
inn a first carbon fiber sheet of a first waave. A cutout is created from a second
carbon fiber sheet of & second weave. The cutoutis combined with the first carbon
fiber sheeat in the cut area to oblain the composite carbon fiber sheel. In one
sxample, the first weave is a UD weave and the second weave is g mull-
directional {(MD}) weave. The cutout may include a single laver or mulliple layers
stacked together. The cutout and the first carbon fiber sheet are combined in the
cut area by thermally fusing the cutout in the cut area of the first carbon fiber
sheel. The composite carbon fiber sheet may also be surface treated to cover the
marks and irreqularities that may be formed due to the thermat fusion process.
10011} The present subject malter provides a composite carbon fiber shest
with localized increase in strength. Therefore, the composite carbon fiber sheet
can be usad to fabricate thin paris that require higher strength in certain regions
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without substantially increasing weight, cost, or thickness, while also not affecting
machinability. For example, the composite carbon fiber sheet can be used o
fabricate laptop base covers with a higher strength in a fan region by placing the
multi-dimensionat carbon fiber sheet cutout in that region.

[0012] The following description refers {o the accompanying drawings.
Wherever possible, the same reference numbers are used in the drawings and
the following description {o refer to the same or similar parls. While several
examples are described in the description, modifications, adapiations, and other
implementations are possible. Accordingly, the following detailed description
does not limit the disclosed examples. Instead, the proper scope of the disclosed
examples may be defined by the appended claims.

10013} Example implementations of the present subjsct matter gre described
with regard to personal computers {PCs) and laplop computers. Although not
described, it will be undersiood that the implementations of the present subject
matier can be used with other types of electronic devices with thin parts as well,
such as television, {ablet, smariphone device, and the like.

10014 Fig. 1 lustrates an example method 100 of preparing a composite
carbon fiber sheet, according fo an example implementation of the present
subject matter. The method 100 includes creating a cut area in a first carbon fiber
sheet of a first weave at block 102. In an example, the first weave is a
unidirectional (UD} weave. The cut area may be created in the first carbon fiber
sheest, for example, by stamping or punching. In an example, the cut area may be
cregted by using 8 Computer Numeric Control (CNC) punching press.
Dimensions, such as size and shape, of the cut area depends on the region in
which higher strength is to be provided.

{0015] At block 104, the method 100 comprises craating a cutout from a
second carbon fiber sheet of a second weave. In an exampie, the second weave
is a muiti-directional (MD) weave. In an example, the second carbon fiber sheet
comprises 3K carbon fibers. For example, the second weave may be a 3K
bidirectional weave. Creating the cutout can include stamping, punching, culling,
or frimming the second carbon fiber sheet {o obtain the cutout, In an example, the
cutout may be a single layer whose dimensions are substantially similar {o the
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dimensions of the cut area. In another example, the culout comprises multiple
layers of the second carbon fiber sheet.

{0016} Al block 108, the method 100 comprises combining the cutout with
the first carbon fiber sheet in the cut area {o obtain the composite carbon fiber
sheetl. in an example, the combining comprises thermally fusing the cutout in the
cut area to obiain the composite carbon fiber shest. The cutout and the first
carbon fiber shest may be subjected to high temperature and pressure after
placing the cutout in the cut area. In aiy example, the combining is performed at
a temperature in a range of about 230 °C - 250 °C and a pressure in a range of
about 90 - 110 Torr (1) for a cycle time of about 240 - 300 seconds. Thus, a
composite carbon fiber sheet having localized higher strength provided by the
cutouts in the cut area can be formed. Inan sxample, the compaosite carbon fiber
sheet can be surface treated for assthelic purposes, such as masking any marks
or irregularities formed due to thermal fusion.

[0017] Fig. 2 is an example schematic of a method of preparing a composite
carbon fiber sheet, according fo an example implementation of the present
sibject matier. Schematic 200(a) depicts a cut area 202 in a first carbon fiber
sheet 204 of a first weave. In an example, the first weave is & unidirectional
weave. Although schematic 200(a) depicts a square shaped cut area 202, other
shapes can also be created as will be understood. Further, although schematic
200{a} depicts a single cut area 202, multiple cut areas can be created as will be
understood. Schematic 200(b} depicts a cross-sectional view of the first carbon
fiber sheet 204 as viewed along line A-A,

{0018} Schematic 200{c} depicts a cross-section view of a culout 208
created from-a second carbon fiber sheet of a second weave. I an example, the
second weave is a multi-directional weave. For example, the multi-directional
weave can be a 3K bidirectional weave. However, other mulli-directional weaves
may be used in other implementations.

10019] in an example, dimensionsg of the cutout 200 are substantially similar
to that of the cut area 202, The cutout 206 may be suitably cut or timmed so that
the dimensions are substantially similar to that of the cud area 202, In an example,
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dimensions of the cutout 208 can be shightly bigger than the cut area 202 fo
ensure form {it of the cutout 208 in the cut area 202 after combining.

[0G20] Schematic 200{d) depicts a cross-section view of the cutout 208
placed in the cut area 202 for combining. Combining of the cut area 202 in the
cutout 208 includes thermally fusing the cutout 2086 in the cut area 202 to obtain
a composite carbon fiber sheet 208 as depicled in schematic 200{e). Thermally
fusing the cutout 208 in the cut area 207 is achieved by subjecting the cutout 208
and the first carbon fiber sheet 204 to high temperature and pressure. The high
temperature causes the cutout 206 and the first carbon fiber sheet 204 to form
molten portions. The molten portions fuse © form the composite carbon fiber
sheet 208 under high pressure.

10021} Schematic 200{s) depicts the composite carbon fiber sheet 208 which
comprises the first carbon fiber sheet 204 of the first weave and the culout 206 of
the second carbon fiber sheet of the second weave. Schamatic 200() depicts a
cross-sectional view of the composite carbon fiber sheet 208 along line B-B of
schematic 200(e). Combining the cutout 206 within the cut area 202 provides
localized strength, without increasing the thickness of the first carbon fiber shesat
204, Further, the obtained composite carbon fiber shest 208 can have differential
strangth as compared to the first carbon fiber sheet 204 without affecting
properties of the first carbon fiber sheet 204. In addition, since the composite
carbon fiber sheet 208 substantially comprises the first carbon fiber sheet 204,
overall machinability remains unaffected. The obfained composite carbon fiber
208 can also be surface treated to improve its assthetic appearance.

10022} Although, Fig. 2 has been explained with respect {o the first weave
baing a unidirectional weave and the second weave being a multi-directionat
weave, other weaves and combinations are possible as will be understood. For
example, the first carbon fiber sheet can be of lower strength than the second
carbon fiber sheell Further, different cutouts 208 of different weaves may be
thermally fused with different cul areas 202 depending on the strength fo be
provided in that region.

[0023) Fig. 3 ilustrates a cross-section of a composite carbon fiber sheet
300, according to one example of the principles described herein. The composite
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carbon fiber sheet 300 comprises a first part 302 made of the first carbon fiber
sheet 204 of a first weave and a second part 304 made of the second carbon fiber
sheet 202 of a second weave. The first pant 302 and the second part 304 are
thermatlly fused to each other.

[0024] The composite carbon fiber sheet 300 alse comprises a surface
freatment layer 300 over at least a podion of the first part 302 and the second
part 304 on at least one side of the composite carbon fiber sheet 300. The surface
treatment fayer 306 can be formed from one of painting, dyeing, printing, and
combinations thereof. In an example, the surface treatment layer 306 is provided
over an entire surface area of the fused first part 302 and second part 304, In
another example, the surface treatment layer 306 may be provided on thermally
fused portions 310. The surface treatment fayver 306 helps in masking marks or
scars or other iregularities formed due to thermal fusing on the composite carbon
fiber sheet 300. In another example. the surface treatment layer 308 can be
provided as a pattern formed on the compaosite carbon fiber sheet 300. Although
Fig. 3 depicts the surface treatment layer 306 as a single layer, a plurality of layers
can be provided in different portions of the composile carbon fiber sheet 300 as
will be understood.

{0025] Fig. 4 Hllustrates an example schematic of a method 400 of preparing
a composite carbon fiber sheel, according to an example implementation of the
present subject matter. The method 400 comprises creating a cut area in a first
carbon fiber sheet of a first weave, Schematic 400(a) depicts cut areas 404a and
404b created in a first carbon fiber sheet 402 of a first weave. Although schematic
400{a) depicts two cul areas 4045 and 404b, more than two cut areas can also
be created. Further, although schematic 400(a) depicls square-shaped cut areas
404a and 404b, other shapes are possible as will be understood. Schematic
400{b} depicts a cross-sectional view of the first carbon fiber sheet 402 as viewed
atong line C-C of schermatic 400(a).

100261 The method 400 comprises creating a plurality of cut portions from a
second carbon fiber shest of a second weave. Schematic 400({¢) depicts the
plurality of cut portions 408, In an example, the plurality of o portions 406
comprises a first set 408a of cut portions 406 and a second set 406b of cut
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portions 406. In one example, an area of a cut portion 406 of the second set 408b
is less than an area of a cut portion 406 of the first set 4063, In an example, the
first set 408a may comprise cul portions 406 of different weaves. In another
example, the cut portions 4086 in the first set 406a and the second set 406b may
be of different weaves.

100273 The method 400 comprises siacking the plurality of cut portions 408
in the cut area. Schematic 400(d} depids the plurality of cut portions 406 stacked
in the cut areas 404a and 404h. In an example, stacking comprises placing the
cut portions 406 of the second set 406h between the cut portions 408 of the first
set 4006a. As the second set 408b has a lesser area than first set 406a, a gap 407
is formed between the cut portions of the second set 408b and the cut area 404.
The gap 407 allows more uniform thermal fusion by providing space for melting
and seliling of the cul portions 408 in the cut area 404,

{0028} The number of cul portions 408 {0 be stacked in the cut area 404
depends on a thickness of the first carbon fiber sheet 402 and a thickness of each
of the plurality of the cut portions 406. In an example, the first carbon fiber sheet
402 has a thickness in a range of about 0.6 - 0.8 millimeter {(mm) and the second
carbon fiber sheet has a thickness in a range of abowt 0.2 - 0.3 mm. For example,
if the first carbon fiber sheet 402 has a thickness of 0.6 mmand the second carbon
fiber sheet has a thickness of 0.2mm, three lavers of cut portions 406 can be
stacked in the cut area 404, The plurality of cut portions 406 are stacked such
that a thickness of a stack oblained is substantially equal {o the thickness of the
cut area 404.

10029] The method 400 comprises combining the plurality of cut portions
406 with the first carbon fiber sheet 402 i the cut area 404 to oblain the
composite carbon fiber sheet 408 as shown in schematic 400{e). In an example,
combining the plurality of cut portions 408 with the first carbon fiber sheet 402 is
done by thermally fusing them. In an example, thermally fusing comptises
subjecting the plurality of cut portions 406 and the first carbon fiber sheet to high
temperature and high pressure which causes fusion of the plurality of cul portions
406 and the first carbon fiber sheet 402.
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10a30] The method 400 further comprises surface treating the composite
carbon fiber sheet. Schematic 400{f) depicts a cross-sectional view of the
composite carbon fiber sheet 408 comprising a surface trealment taver 410, In an
example, the surface treating is performed over the entire surface area of the
composite carbon fiber sheet 408. In ancther example, the surface treating may
be performed on thermally fused portions 412, Surface treating helps in covering
marks or scars formed on the composite carbon fiber sheet 208 due to the thermal
fusing. Surface treating can be performed by one of painting, dyeing, printing, and
combinations thereof.

{0031} Therefore, the composite carbon fiber sheet oblained using the
method of the present subject has localized increase in strength in the cut area
comprising the cutout. Further, cost of the compasite carbon fiber sheet does not
substantially increase in comparison to the first carbon fiber sheet as only certain
regions have been replaced by the culouls or cut portions of the second carbon
fiber sheet.

{0032] The preceding description has been presented to ilusirate and
describe examples of the principles described. This description is notf intended to
be exhaustive or 1o limit these principles to any precise form disclosed. Many
modifications and variations are possible in light of the above teaching.
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Claims:

1. A method of preparing a composite carbon fiber sheet, the method comprising!
creating a cut area in a first carbon fiber shest of a first weave;
creating a8 cutout from a second carbon fiber sheet of a second

weave; and
combining the cutout with the first carborn fiber sheet in the cut area

o obtain the composite carbon fiber shesl

2. The method of claim 1, wherein the combining comprises thenmally fusing the

cutout in the cut arsa to oblain the composie carbon fiber sheet.

3. The method of claim 1, wherein the first weave is g unidirectional weave.

4. The method of claim 1, wherein the second weave is a mulli-directional weave.

5. The method of claim 1, wherein the second carbon fiber sheet comprises 3K
carbon fibers.

8. The method of claim 1, wherein the combining is perfarmed at a temperature
in a range of about 230 °C - 2560 °C and a pressure in & range of about 80 -
110 T for a cycle time of about 240-300 seconds.

7. The method of claim 1, whersin the cutout comprises multiple layers of the

second-carbon fiber sheet.

8. Amethod of preparing a composite carbon fiber sheet, the method comprising:
creating a cut area in a first carbon fiber sheet of a first weave;
creating a plurality of cut portions from a second carbon fiber sheet
of a second weave;

stacking the plurality of cut portions in the cut area;

combining the plurality of cut portions with the first carbon fiber
sheet in the cut area o chigin the composite carbon fiber sheet;, and
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surface treating the composite carbon fiber sheet.

9. The method of claim 8, wherein the surface freating is performed by one of
painting, dyeing, printing, and combinations thereof.

10, The method of claim 8, wherein the plurality of cut portions comprises a first
set of cut portions and a sscond set of cut portions, and wherein an area of 2
cut portion of the second set is less than an area of a cut portion of the first

set,

11. The method of claim 10, wherein the stacking comprises placing the out
portions of the second set between the cut portions of the first set.

12. The method of claim 8, wherein the first carbon fiber sheet has a thicknass in
arange of about 0.6 - 5.8 mm.

13. The method of claim 8, wherein the second carbon fiber sheet has a thickness
in a range of about 0.2 - 0.3 mm.

14, A compaosite carbon fiber sheet comprising:

a first part made of a first carbon fiber sheet of a first weave;

a second part made of 2 second carbon fiber sheet of a3 second weave,
wherein the first part and the second part are thermally fused o sach othen
and

a surface treatment layer over at least a portion of the first part and the
second part on at least one side of the composite carbon fiber sheet.

15. The composite carbon fiber sheet of claim 14, wherein the first weave is a

ynidirectional weave and the second weave is a mulli-directionz! weave.
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