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METHOD FOR MANUFACTURING A MIDDLE FRAME FOR MOBILE
TERMINAL AND MOBILE TERMINAL WITH A MIDDLE FRAME

TECHNICAL FIELD
[0001] The present disclosure generally relates to the electronic device field, and in particular
to a method for manufacturing a middle frame for mobile terminal and a mobile terminal with a

middle frame.

BACKGROUND
[0002] In related art, for preparing the middle frame for mobile terminal, the computer
numerical control (CNC) method is usually applied. In a CNC system, the manufacturing process
of the middle frame is automated by executing pre-programmed sequences of machine control
commands. For manufacturing a metal middle frame, a metal plate whose thickness is larger than
the required width of the designed middle frame may be employed as raw material. Then the
metal plate is machined in the CNC system, and unnecessary material is removed from the metal

plate. Finally only a portion of the original metal plate is kept to form the middle frame.

SUMMARY

[0003] The present disclosure provides a method for manufacturing a middle frame for mobile
terminal and a mobile terminal in order to improve the production efficiency and reduce product
cost of the middle frame.

[0004] In an aspect, the present disclosure provides a method for manufacturing a middle
frame for mobile terminal. The method may including: providing a metal plate; forming a
plurality of elongated protrusions arranged in parallel on the plate, the plurality of elongated
protrusions each extending along a length direction of the metal plate; forming a tubular blank by
bending the metal plate such that each of the plurality of elongated protrusions extends around

the tubular blank; and cutting the tubular blank into a plurality of annular pieces, wherein each of
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the plurality of annular pieces comprises one of the plurality of elongated protrusions.

[0005] In another aspect, the present disclosure provides a mobile terminal including a display
screen, a middle frame and a back case. The middle frame is connected between the display and
the back case. The middle frame is manufactured by: providing a metal plate; forming a plurality
of elongated protrusions arranged in parallel on the plate, the plurality of elongated protrusions
each extending along a length direction of the metal plate; forming a tubular blank by bending
the metal plate such that each of the plurality of elongated protrusions extends around the tubular
blank; and cutting the tubular blank into a plurality of annular pieces, wherein each of the
plurality of annular pieces comprises one of the plurality of elongated protrusions.

[0006]  According to the present disclosure, a number of elongated protrusions formed on the
metal plate by stamping may be finally formed into a number of middle frames. Only a small
portion of the metal plate is wasted during the manufacturing process compared with the CNC
method. Furthermore, it is possible to manufacturing multiple middle frames in one
manufacturing process. Therefore, the implementation of the present disclosure may reduce

production cost and production period of the middle frame.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] In order to clearly explain the technical solutions in the embodiments of the present
disclosure, the drawings used in the description of the embodiments will be briefly described
below. Obviously, the drawings in the following description are merely some embodiments of
the present disclosure. For those of ordinary skill in the art, other drawings may also be obtained
based on these drawings without any creative work.
[0008] FIG. 1 is a flow chart of the method for manufacturing a middle frame for mobile
terminal according to an embodiment of the present disclosure.
[0009] FIG. 2 is a flow chart of the method for manufacturing a middle frame for mobile
terminal according to another embodiment of the present disclosure.

[0010]  FIGs. 3 to 9 show the manufacturing processes of a middle frame for mobile terminal.
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[0011] FIG. 10 is an exploded view of a mobile terminal according to an embodiment of the

present disclosure.

DETAILED DESCRIPTION
[0012] The disclosure will now be described in detail with reference to the accompanying
drawings and examples. Apparently, the described embodiments are only a part of the
embodiments of the present disclosure, not all of the embodiments. All other embodiments
obtained by a person of ordinary skill in the art based on the embodiments of the present
invention without creative efforts shall fall within the protection scope of the present invention.
[0013] If a middle frame is manufactured mainly by CNC method, a long processing period is
required and a lot of raw material is wasted. In this circumstance, the production cost for the
middle frame by using CNC method is very high.
[0014] Referring to FIG. 1, FIG. 1 is a flow chart of a method for manufacturing a middle
frame for mobile terminal. As shown in FIG. 1, the method may begin at block S101.
[0015] Atblock S101, Providing a metal plate.
[0016] The metal plate may be made of suitable metal material such as aluminum, aluminum
alloy, steel and the like. In some embodiments, the thickness of the metal plate may be no larger
than 2mm. For instance, the thickness of the metal plate may range from 0.8mm to 1.5mm, or the
thickness may be Imm.
[0017] At block S102: Forming a number of elongated protrusions arranged in parallel on the
metal plate by stamping.
[0018] The elongated protrusions may be utilized to form the main structure of the middle
frame in subsequent processes. Thus, the width and length of each elongated protrusion may be
based on the design requirement of the width and the circumference of the final product, i.e., the
middle frame. Each elongated protrusion may extend along a length direction of the metal plate.
[0019] In one embodiment, the elongate protrusion may extend from one end of the metal

plate to another end of the metal plate. In another embodiment, the length of the elongated
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protrusion may be smaller than the total length of the metal plate and an offcut portion may be
kept on at least one side of the metal plate.

[0020] The elongated protrusion may have different configurations. For example, the
protrusion may have either a curved outer surface or a flat outer surface. In S102, multiple
elongated protrusions may be formed on the metal plate and arranged in parallel by stamping
with a proper stamping die. The number of the elongated protrusions on the metal plate may be
equal to or larger than the number of middle frames that can be made from the metal plate.
[0021] At block S103: Forming a tubular blank by bending the metal plate.

[0022] In S103, the metal plate on which the elongated protrusions have been formed may be
bent so as to form a tubular blank. Accordingly, the elongated protrusions may extend around the
tubular blank after being bent. The outlines of the tubular blank may be in a shape of rectangle,
polygon, ellipse etc. After the bending process, two ends of each of the elongated protrusions
may be in touch or be very close. Thus, the two ends of each of the elongated protrusions may be
easily connected in subsequent processes if necessary.

[0023] In some embodiments, if an offcut portion exists on a side of the metal plate in the
extending direction of the elongated protrusion, the offcut portion may be removed before the
bending process.

[0024] At block S104: Cutting the tubular blank into a number of annular pieces.

[0025] In S104, the tubular blank may be cut to form multiple annular pieces. Each of the
annular pieces may include one elongated protrusion. The annular piece may be used as the
middle frame for mobile terminal. In one embodiment, the tubular blank may be cut substantially
along the fringe of the elongated protrusion such that one annular piece may consist of one
elongated protrusion. In another embodiment, the tubular blank may be cut partially along the
fringe of the elongated protrusion such that one annular piece may include not only one
elongated protrusion but also some additional portions connecting to the elongated protrusion.
[0026]  According to the present disclosure, a number of elongated protrusions formed on the

metal plate by stamping may be finally formed into a number of middle frames. Only a small
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portion of the metal plate is wasted during the manufacturing process compared with the CNC
method. Furthermore, it is possible to manufacturing multiple middle frames in one
manufacturing process. Therefore, the implementation of the present disclosure may reduce
production cost and production period of the middle frame.

[0027] Referring to FIG. 2, FIG. 2 is a flow chart of a method for manufacturing a middle
frame for mobile terminal according to another embodiment of the present disclosure. As shown
in FIG. 2, the method may include the following blocks.

[0028] At block S201: Providing a metal plate.

[0029] At block S202: Forming a location hole on the metal plate.

[0030] Referring also to FIG. 3, in this embodiment, the metal plate 10 may have a rectangular
shape. One or more location hole 16 may be formed on the metal plate 10 by stamping, drilling
or other methods. In subsequent processes, the metal plate 10 may be fixed firmly by using the
location hole 16, which may facilitate the fixation and localization of the metal plate 10 so as to
ensure processing precision.

[0031] At block S203: Stamping the metal plate to form a number of elongated protrusions,
spacing protrusions and an intermediate portion.

[0032] At block S204: Removing a portion of the intermediate portion by stamping.

[0033] Referring also to FIGs. 4-7, FIG. 5 is an enlarged view of the zone V shown in FIG. 4,
and FIG 7 is an enlarged view of the zone VII shown in FIG. 6.

[0034] In S203, multiple elongated protrusions 11 may be formed on the metal plate 10a.
Furthermore, multiple spacing protrusions 12 may be formed between each two adjacent
elongated protrusions 11. The spacing protrusions 12 may connect to two adjacent elongated
protrusions 11. It should be noticed that, the elongated protrusions 11 and the spacing
protrusions 12 may be formed either simultaneously or successively. In other word, the elongated
protrusions 11 and the spacing protrusions 12 may be formed either in one same stamping
process or in multiple stamping processes. Moreover, after the stamping process, an intermediate

portion 13 may be formed. The intermediate portion 13 may refer to a portion of the metal plate
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10 which is located among the elongated protrusions 11 and the spacing protrusions 12.

[0035] In S204, a portion of the intermediate portion 13 may be removed. In this embodiment,
a portion of the intermediate portion 13 may be removed to form an opening 132 while the other
portion of the intermediate portion 13 may be kept to form a remaining portion 131, as shown in
FIGs. 6 and 7. In this circumstance, different elongated protrusions 11 may be connected
together by the remaining portion 131 and the spacing protrusions 12. It should be understood
that, although not shown, the intermediate portion 13 may be completely removed in other
embodiments, in which case different elongated protrusions 11 may be connected together only
by the spacing protrusions 12.

[0036] According to this embodiment, a portion of the intermediate portion 13 may be
removed such that it will no longer be necessary to cut large area of material off in subsequent
processes (after bending the metal plate 10). Compared with cutting directly a tubular structure,
cutting a plate is much easier and may have a better control precision.

[0037] At block S205: Bending the metal plate to form a tubular blank.

[0038] Referring to FIG. 8, the metal plate 10 may be bent to form a tubular blank 10a. In
this embodiment, the tubular blank 10a may have a rectangular and tubular configuration. In
other embodiment, the tubular blank 10a may have other configuration according to design
requirement of the shape of middle frame.

[0039] In some embodiment, an offcut portion 14 may exist after the elongated protrusions 11
are formed, as shown in FIGs. 4 and 5. In this embodiment, the offcut portion 14 may be
removed by cutting, stamping or other methods before bending the metal plate 10.

[0040] At block S206: Cutting the tubular blank into a number of annular pieces.

[0041] Referring to FIG. 9, in S206, the tubular blank 10a may be cut into a number of annular
pieces 15. In other words, adjacent protrusions 11 may be separated to form part of or the
whole of the annular pieces 15. In this embodiment, each of the annular pieces 15 may include
one elongated protrusion 11, a protecting portion 121 (formed by the spacing protrusion 12) and

a remaining portion 13la. The spacing protrusions 12 formed in S203 may be utilized to
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indicate the cutting lines between different elongated protrusions 11.

[0042] In this embodiment, the spacing protrusions 12 may each be cut in halves to form a
protecting portion 121 on each of the annular pieces 15. The protecting portion 121 may be
utilized for the fixation and protection of the annular piece 15 in subsequent processes such as
molding and surface treatment. Even the protecting portion 121 is damaged during subsequent
processes, the quality of the final product will not be influenced because the protecting portion
121 may be finally removed. The remaining portion 131a may have similar function as the
protecting portion 121 and will not be further described hereon.

[0043] In one embodiment, each of the plurality of elongated protrusions 11 may include a
length portion 112 and a width portion 111 as shown in FIGs. 6 and 7. The width of the length
portion 112 may be different from the width of the width portion 111. After the S205 of bending
the metal plate 10, the length portion 112 and the width portion 111 of the elongated protrusions
11 may be located at different sides of the tubular blank 10a. After the S206 of cutting the
tubular blank 10a, the length portion 111 may form a length edge of the annular piece 15 while
the width portion 112 may form a width edge of the annular piece 15.

[0044] At block S207: Connecting together two ends of the elongated protrusion of each of
the annular pieces.

[0045] For each of the annular pieces, the two ends of the elongated protrusion may be
connected by welding, molding or other suitable methods,

[0046] In one embodiment, nano-molding treatment (NMT) may be applied to connect
together the two ends of each of the elongated protrusions 11 of the annular pieces 15.
Specifically, a T treatment may be firstly performed in the area where the NMT is to be applied
so as to remove the grease and to great micro recess on the metal surface, which facilitate the
connection between metal and plastic. Then plastic particles may be injected and cured on the
surface of the two ends of the elongated protrusion 11 of the annular piece 15 such that the two
ends of the elongated protrusion 11 together with the plastic material may be connected

integrally.
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[0047] At block S208: Forming a middle plate connecting to the annular piece.

[0048] In S208, the annular piece may be put into a mold where the injection molding may be
applied.

[0049]  In one embodiment, a middle plate (not shown) may be directly formed at the center of
each of the annular pieces 15 by injection molding.

[0050] In another embodiment, the middle plate may be pre-manufactured. The prepared
middle plate may be located at the center of the annular piece and then be connected to the
annular piece by injection molding.

[0051] At block S209: Applying surface processing to an outer surface of each of the annular
pieces.

[0052] To meet the design requirement of the product, the outer surface of the annular piece
15 may undergo a surface processing. The surface processing may include at least one of
anodizing, physical vapor deposition, deposition by electrophoresis and spraying. Thus, different
appearance effect such as colors and textures may be formed on the surface of the middle frame,
such that the appearance of the middle frame may be improved.

[0053] At block S210: Removing the protecting portion formed by the spacing protrusions.
[0054] As described above, the protecting portion 121 may be utilized for fixation and
protection in, by way of example but not limited to, S207~S209. Thus, after the S209 of applying
surface processing, the protecting portion 121 of each of the annular pieces 15 may be removed
by, for example, CNC cutting.

[0055] With the methods disclosed in the embodiments of the present disclosure, the middle
frame for mobile terminal may be easily manufactured. Processing time and/or production cost
may be reduced.

[0056] In another aspect of the present disclosure, a middle frame for mobile terminal may be
provided. The middle frame may be manufactured by anyone of the methods described in
above-mentioned embodiments.

[0057] Referring to FIG 10, FIG. 10 shows an exploded view of a mobile terminal according
8
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to an embodiment of the present disclosure. As shown in FIG. 10, the mobile terminal 20 may
include a display screen 21, a middle frame 22 and a back case 23. The middle frame 22 may be
disposed between the display screen 21 and the back case 23. The middle frame 22 may be
manufactured by any method described in above embodiments.
[0058] It is understood that, although not shown in the figure, the mobile terminal 20 may
include other components or elements, such as LCD (or OLED) panel, circuit boards, battery,
functional devices (camera, loudspeaker, light etc.) and the like.
[0059] It should be understood that terminologies, such as "length,” "width," "thickness,"
"upper," "lower," etc., are locations and positions regarding the figures. These terms merely
facilitate and simplify descriptions of the embodiments instead of indicating or implying the
device or components to be arranged on specified locations, to have specific positional structures
and operations. These terms shall not be construed in an ideal or excessively formal meaning
unless it is clearly defined in the present specification.
[0060] In the description of this specification, the description of the terms "one embodiment",
"some embodiments”, "examples", "specific examples", or "some examples", and the like, means
to refer to the specific feature, structure, material or characteristic described in connection with
the embodiments or examples being included in at least one embodiment or example of the
present disclosure. In the present specification, the term of the above schematic representation is
not necessary for the same embodiment or example. Furthermore, the specific feature, structure,
material, or characteristic described may be in combination in a suitable manner in any one or
more of the embodiments or examples. In addition, it will be apparent to those skilled in the art
that different embodiments or examples described in this specification, as well as features of
different embodiments or examples, may be combined without contradictory circumstances.
[0061] The foregoing is merely embodiments of the present disclosure, and is not intended to
limit the scope of the disclosure. Any transformation of equivalent structure or equivalent
process which uses the specification and the accompanying drawings of the present disclosure,

or directly or indirectly application in other related technical fields, are likewise included within
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the scope of the protection of the present disclosure.

10



CLAIMS

What is claimed is:

1. A method for manufacturing a middle frame for mobile terminal, comprising:

providing a metal plate;

forming a plurality of elongated protrusions arranged in parallel on the plate, the plurality
of elongated protrusions each extending along a length direction of the metal plate;

forming a tubular blank by bending the metal plate such that each of the plurality of
elongated protrusions extends around the tubular blank; and

cutting the tubular blank into a plurality of annular pieces, wherein each of the plurality of
annular pieces comprises one of the plurality of elongated protrusions.

2. The method of claim 1, further comprising:

before the forming a tubular blank by bending the metal plate, forming a plurality of
spacing protrusions between each two adjacent ones of the plurality of elongated protrusions
by stamping the metal plate, wherein each of the plurality of spacing protrusions connects to
two adjacent ones of the plurality of elongated protrusions;

wherein, during the cutting the tubular blank into the plurality of annular pieces, each of
the plurality of spacing protrusions is cut in halves to form a protecting portion on each of the
plurality of annular pieces.

3. The method of claim 2, further comprising:

connecting together two ends of the one of the plurality of elongated protrusions of each
of the plurality of annular pieces.

4. The method of claim 3, wherein the connecting together the two ends of the one of the
plurality of elongated protrusions comprises:

performing nano-molding treatment to connect together the two ends of the one of the
plurality of elongated protrusions.

5. The method of claim 3, further comprising:
11



forming a middle plate at a center of each of the plurality of annular pieces by injection
molding; or

providing a plurality of middle plates, locating each of the plurality of middle plates at a
center of a respective one of the plurality of annular pieces and connecting each of the plurality
of middle plates to the respective one of the plurality of annular pieces by injection molding.

6. The method of claim 5, further comprising:

applying surface processing to an outer surface of each of the plurality of annular pieces,
wherein

the surface processing comprises at least one of anodizing, physical vapor deposition,
deposition by electrophoresis or spraying.

7. The method of claim 6, further comprising:

after the applying the surface processing, removing the protecting portion of each of the
plurality of annular pieces.

8. The method of claim 2, further comprising:

before the forming the tubular blank by bending the metal plate, removing a portion of the
metal plate located between two adjacent ones of the plurality of elongated protrusions and
between two of the plurality of spacing protrusions.

9. The method of claim 1, wherein

each of the plurality of elongated protrusions comprises a length portion and a width
portion, a width of the length portion is different from a width of the width portion; and

during the forming the tubular blank by bending the metal plate and the cutting the tubular
blank into the plurality of annular pieces, the length portion forms a length edge of a respective
one of the plurality of annular pieces, and the width portion forms a width edge of the
respective one of the plurality of annular pieces.

10. The method of claim 1, further comprising:

12



before the forming the plurality of elongated protrusions, forming a location hole on the
metal plate.

11. The method of claim 1, wherein

a thickness of the metal plate is no larger than 2mm.

12. A method for manufacturing a plurality of middle frames for mobile terminal,
comprising:

providing a metal plate;

stamping the metal plate to form a plurality of elongated protrusions, a plurality of
spacing protrusions and an intermediate portion, wherein

each of the plurality of elongated protrusions extends along a length direction of the metal
plate;

the plurality of spacing protrusions are located between each two adjacent ones of the
plurality of elongated protrusions, and each of the plurality of spacing protrusions connects to
two adjacent ones of the plurality of elongated protrusions; and

the intermediate portion is located among the plurality of elongated protrusions and the
plurality of spacing protrusions;

removing a portion of the intermediate portion by stamping;

bending the metal plate to form a tubular blank such that each of the plurality of elongated
protrusions extends around the tubular blank; and

cutting the tubular blank into a plurality of annular pieces, wherein each of the plurality of
annular pieces comprises one of the plurality of elongated protrusions, and each of the plurality
of spacing protrusions is cut in halves to form a protecting portion on each of the plurality of
annular pieces.

13. The method of claim 12, further comprising:

performing nano-molding treatment to connect together the two ends of the one of the

plurality of elongated protrusions.
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14. The method of claim 13, further comprising:

forming a middle plate at a center of each of the plurality of annular pieces by injection
molding; or

providing a plurality of middle plates, locating each of the plurality of middle plates at a
center of a respective one of the plurality of annular pieces and connecting each of the plurality
of middle plates to the respective one of the plurality of annular pieces by injection molding.

15. The method of claim 14, further comprising:

applying surface processing to an outer surface of each of the plurality of annular pieces,
wherein the surface processing comprises at least one of anodizing, physical vapor deposition,
deposition by electrophoresis and spraying.

16. The method of claim 15, further comprising:

after the applying the surface processing, removing the protecting portion of each of the
plurality of annular pieces.

17. The method of claim 12, wherein

each of the plurality of elongated protrusions comprises a length portion and a width
portion, a width of the length portion is different from a width of the width portion; and

during the forming the tubular blank by bending the metal plate and the cutting the tubular
blank into the plurality of annular pieces, the length portion forms a length edge of a respective
one of the plurality of annular pieces, and the width portion forms a width edge of the
respective one of the plurality of annular pieces.

18. The method of claim 12, further comprising:

before the stamping the metal plate, forming a location hole on the metal plate.

19. The method of claim 12, wherein

a thickness of the metal plate is no larger than 2mm.
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