
(19) United States 
US 201400 16332A1 

(12) Patent Application Publication (10) Pub. No.: US 2014/0016332 A1 
Wang et al. (43) Pub. Date: Jan. 16, 2014 

(54) PROTRUSIONSTRUCTURE PROCESSING 
METHOD OF BACKPLANE AND 
BACKPLANE 

(76) Inventors: Lifeng Wang, Shenzhen (CN); Yuchun 
Hsiao, Shenzhen (CN); Yajun Yu, 
Shenzhen (CN); Yanxue Zhang, 
Shenzhen (CN) 

(21) Appl. No.: 13/582,421 

(22) PCT Filed: Jul. 23, 2012 

(86). PCT No.: PCT/CN2012/078996 

S371 (c)(1), 
(2), (4) Date: Sep. 2, 2012 

(30) Foreign Application Priority Data 

Jul. 13, 2012 (CN) ......................... 20121024347O.O 

A. 

Publication Classification 

(51) Int. Cl. 
F2/21/00 (2006.01) 
B2ID 22/00 (2006.01) 

(52) U.S. Cl. 
USPC .......................................... 362/382; 72/379.2 

(57) ABSTRACT 

At least one stress concentration factor is arranged in a bend 
ing position of forming the protrusion structure on a Surface 
of the backplane. Then, a shape of the protrusion structure is 
formed by Stamping. In the present disclosure, because the 
bending position during stretching the protrusion structure is 
firstly configured with a plurality of stress concentration fac 
tors in the stretching process of the protrusion structure, when 
the protrusion structure is stretched, stress concentration 
occurs in the position with the stress concentration factors. 
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PROTRUSIONSTRUCTURE PROCESSING 
METHOD OF BACKPLANE AND 

BACKPLANE 

TECHNICAL FIELD 

0001. The present disclosure relates to the field of liquid 
crystal display (LCD) devices, and more particularly to a 
backplane and a protrusion structure processing method of a 
backplane. 

BACKGROUND 

0002. A typical backlight module generally includes a 
backplane, a middle frame, a light Source, a light guide 
device, and an optical film. The backplane is generally 
formed by stamp molding of a sheet metal member. As shown 
in FIG. 1, a protrusion structure 8 is a feature on the backplane 
1. A stretched height of the protrusion structure 8 has a close 
relationship with size of the protrusion structure 8. Generally, 
the stretched height of the protrusion structure 8 is less than or 
equal to half of a diameter of the protrusion structure 8. If 
higher stretching of protrusion structure is adopted, the pro 
trusion structure 8 may tear at a base of the protrusion struc 
ture 8, and strength of backplane is affected. 
0003 FIG.2 shows a general flow process of stretching the 
protrusion structure on a thin wall sheet metal member. Vol 
ume of the stretching part of the sheet metal member is not 
changed by the molding of the protrusion structure, but an 
area of the sheet metal member is expanded by stretching and 
a wall thickness of the sheet metal member is thinned, or the 
wall thickness of the protrusion structure is thinned compared 
with other parts on the sheet metal member. 

SUMMARY 

0004. In view of the above-described problems, an aim of 
the present disclosure is to provide a protrusion structure 
processing method of a backplane and a backplane capable of 
enhancing protrusion structure strength on the backplane. 
0005. A purpose of the present disclosure is achieved by 
the following technical Schemes: A protrusion structure pro 
cessing method of a backplane comprises the following steps: 
A: Three bar-shaped openings are uniformly arranged in a 
bending position to be perpendicular to the bending position 
on a Surface of a backplane. B: A shape of the protrusion 
structure is formed by stamping. 
0006. The purpose of the present disclosure is further 
achieved by the following technical schemes: A protrusion 
structure processing method of a backplane comprises the 
steps: A. At least one stress concentration factoris arranged in 
a bending position to form the protrusion structure on the 
surface of the backplane. B: The shape of the protrusion 
structure is formed by stamping. 
0007. In the step A, more than two stress concentration 
factors are arranged in the bending position to form the pro 
trusion structure. The stress concentration factors are uni 
formly distributed in the bending position. All regions of the 
bending position of a root of the protrusion structure during 
processing are subject to stress release by arranging a plural 
ity of uniformly distributed stress concentration factors. 
Thus, the bending position is prevented from tearing, and a 
strength of the bending position is enhanced. 
0008. In the step A, the stress concentration factors are 
openings arranged in the bending Position. The openings act 
as the stress concentration factors and have large structural 
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mutation in the bending position. Thus, stress concentration 
in the non-opening part of the bending position is better 
alleviated. 
0009. The openings are bar-shaped openings that are per 
pendicular to the bending position. Because a deformation 
direction of the protrusion structure in the stretching process 
is perpendicular to the direction of the bending position, a 
better stress concentration effect is obtained by arranging the 
bar-shaped openings to be perpendicular to the bending posi 
tion. And then, the stress concentration in a non-opening part 
is better alleviated. 
0010 Three bar-shaped openings are uniformly distrib 
uted in the bending position of the protrusion structure on the 
backplane. The three bar-shaped openings do not occupy too 
much area of the bending position of the protrusion structure. 
Thus, the strength of the molded protrusion structure is not 
affected. Meanwhile, a uniform and effective stress concen 
tration region can be better provided, and the stress concen 
tration in the non-opening position is alleviated. 
0011. A backplane comprises a plurality of protrusion 
structures arranged on the Surface of the backplane. The 
bending position of the protrusion structure is configured 
with at least one stress concentration factor. 
0012. The bending position of the protrusion structure is 
configured with more than two stress concentration factors. 
The stress concentration factors are uniformly distributed in 
the bending position of the protrusion structure. All regions of 
the bending position of a root of the protrusion structure 
during processing are subject to stress release by arranging a 
plurality of uniformly distributed stress concentration factors. 
Thus, the bending position is prevented from tearing and the 
strength of the bending position is enhanced. 
0013. In the step A, the stress concentration factors are 
openings arranged in the bending position. The openings act 
as the stress concentration factors and have large structural 
mutation in the bending position. Thus, stress concentration 
in the non-opening part of the bending position can be better 
alleviated. 
0014. The openings are bar-shaped openings that are per 
pendicular to a bending line formed in the bending position. 
Because the deformation direction of the protrusion structure 
in the stretching process is perpendicular to the direction of 
the bending position, a better stress concentration effect can 
be obtained by arranging the bar-shaped openings to be per 
pendicular to the bending line in the bending position. And 
then, the stress concentration in the non-opening part can be 
better alleviated. 
0015 Three bar-shaped openings are uniformly distrib 
uted in the bending position of the protrusion structure on the 
backplane. The three bar-shaped openings do not occupy too 
much area of the bending position of the protrusion structure. 
Thus, the strength of the molded protrusion structure is not 
affected. Meanwhile, a better stress concentration effect can 
be obtained. The stress concentration in the non-opening 
position is alleviated. 
0016. In the present disclosure, because the bending posi 
tion when stretching the protrusion structure is firstly config 
ured with a plurality of stress concentration factors in the 
stretching process of the protrusion structure, when the pro 
trusion structure is stretched, stress concentration occurs in 
the position with the stress concentration factors. Thus, the 
stress of the position where the stress concentration factors 
are not arranged is alleviated. Then, the phenomenon that the 
protrusion structure is torn during stretching is avoided. The 
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strength of the protrusion structure is enhanced. And then, the 
protrusion structure with higher height can be processed. Or, 
under the condition that the height of the protrusion structure 
is constant, only thinner backplane material Such as sheet 
metal member) is needed. 

BRIEF DESCRIPTION OF FIGURES 

0017 FIG. 1 is a simplified structural diagram of a back 
plane in the prior art. 
0018 FIG. 2 is a schematic diagram of a processing tech 
nology of a protrusion structure on a backplane in the prior 
art. 

0019 FIG. 3 is a schematic diagram of a processing tech 
nology of a protrusion structure on a backplane in an example 
of the present disclosure. 
0020 FIG. 4 is a local simplified structural diagram on a 
backplane in an example of the present disclosure. 
0021 FIG.5 is a sectional view of a protrusion structure in 
an example of the present disclosure. 
0022 FIG. 6 is a simplified structural diagram of another 
protrusion structure in an example of the present disclosure. 
0023 FIG. 7 is a simplified structural diagram of another 
protrusion structure in an example of the present disclosure. 
0024 Legends: 1. backplane; 8. protrusion structure; 11. 
opening; 17. bending position. 

DETAILED DESCRIPTION 

0025. The present disclosure is further described in detail 
in accordance with the figures and one example. 
0026. The present disclosure provides a backplane pro 
cessing method, comprising steps: A. At least one stress con 
centration factor is arranged in a bending position to form the 
protrusion structure on a Surface of the backplane. B: A shape 
of the protrusion structure is formed by stamping. 
0027. The present disclosure is further described in detail 
in accordance with the figures and one example. 
0028 FIG. 3 is a schematic diagram of a processing tech 
nology of a protrusion structure on a backplane in an example 
of the present disclosure. A backplane 1 is a thin wall sheet 
metal member. When the protrusion structure on the back 
plane is processed, i.e. in the step A, firstly, a plurality of 
openings 11 that are distributed in a bending position on a 
Surface of the backplane are stamped in the bending position 
to form the protrusion structure on the backplane 1 where the 
openings 11 act as stress concentration factors. Then, the 
openings 11 are stretched to form the protrusion structure 8. 
Optionally, the stress concentration factors are not limited to 
a form of the openings 11, and can also be grooves or depres 
sions arranged in the bending position. However, the open 
structures have larger structural mutation in the bending posi 
tion. Thus, the stress concentration in the non-opening part of 
the bending position can be better alleviated. 
0029. As shown in FIG. 4 and FIG. 5, in the backplane 
obtained in the step of the example, the openings 11 are 
bar-shaped structures that are perpendicular to the bending 
position 17 of the protrusion structure 8. Because a deforma 
tion direction of the protrusion structure 8 in the stamping 
process is perpendicular to the direction of the bending posi 
tion 17, a better stress concentration effect can be obtained by 
arranging the bar-shaped openings 11 to be perpendicular to 
the bending position 17. And then, the stress concentration in 
the non-opening part 11 of the bending position 17 can be 
better alleviated. 
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0030. As shown in FIG. 4, in the example, the bending 
position 17 of the protrusion structure 8 is configured with 
three uniformly distributed bar-shaped openings 11. All 
regions of the bending position of a root of the protrusion 
structure 8 during processing are Subject to stress release by 
arranging uniformly distributed bar-shaped openings 11 as 
stress concentration factors. Thus, the bending position is 
prevented from tearing and strength of the protrusion struc 
ture 8 is enhanced. The three bar-shaped openings 11 do not 
occupy too much area of the bending position 17 of the 
protrusion structure 8. Thus, strength of the molded protru 
sion structure is not affected. Meanwhile, a uniform and 
effective stress concentration region can be better provided. 
The stress concentration in the non-opening position is alle 
viated. 

0031 Optionally, as shown in FIG. 6 and FIG. 7, the 
bending position 17 of the protrusion structure 8 can also be 
configured with two or four bar-shaped openings 11, and even 
can be configured with one bar-shaped opening 11. 
0032. The present disclosure is described in detail in 
accordance with the above contents with the specific pre 
ferred examples. However, this present disclosure is not lim 
ited to the specific examples. For the ordinary technical per 
sonnel of the technical field of the present disclosure, on the 
premise of keeping the conception of the present disclosure, 
the technical personnel can also make simple deductions or 
replacements, and all of which should be considered to 
belong to the protection scope of the present disclosure. 
We claim: 
1. A protrusion structure processing method of a back 

plane, comprising: 
A: uniformly arranging three bar-shaped openings in a 

bending position to be perpendicular to the bending 
position on a surface of the backplane; 

B: Stamping the backplane to form a shape of the protrusion 
Structure. 

2. A protrusion structure processing method of a back 
plane, comprising: 

A: arranging at least one stress concentration factor in a 
bending position on a surface of the backplane to form a 
protrusion structure on the Surface of the backplane; 

B: Stamping the backplane to form a shape of the protrusion 
Structure. 

3. The protrusion structure processing method of the back 
plane of claim 2, wherein in the step A, more than two stress 
concentration factors are arranged in the bending position, 
and the stress concentration factors are uniformly distributed 
in the bending position. 

4. The protrusion structure processing method of the back 
plane of claim 3, wherein in the step A, the stress concentra 
tion factors are openings arranged in the bending position. 

5. The protrusion structure processing method of the back 
plane of claim 4, wherein the openings are bar-shaped open 
ings that are perpendicular to the bending position. 

6. The protrusion structure processing method of the back 
plane of claim 5, wherein three bar-shaped openings are uni 
formly distributed in the bending position of the protrusion 
structure on the backplane. 

7. The protrusion structure processing method of the back 
plane of claim 5, wherein two bar-shaped openings are uni 
formly distributed in the bending position of the protrusion 
structure on the backplane. 
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8. The protrusion structure processing method of the back 
plane of claim 5, wherein four bar-shaped openings are uni 
formly distributed in the bending position of the protrusion 
structure on the backplane. 

9. A backplane, comprising: 
a plurality of protrusion structures arranged on a Surface of 

the backplane; 
wherein a bending position of the protrusion structure is 

configured with at least one stress concentration factor. 
10. The backplane of claim 9, wherein more than two stress 

concentration factors are arranged in the bending position of 
the protrusion structure, and wherein the stress concentration 
factors are uniformly distributed in the bending position of 
the protrusion structure. 

11. The backplane of claim 10, wherein the stress concen 
tration factors are openings arranged in the bending position. 

12. The backplane of claim 11, wherein the openings are 
bar-shaped openings that are perpendicular to a bending line 
formed in the bending position. 

13. The backplane of claim 12, wherein three bar-shaped 
openings are uniformly distributed in the bending position of 
the protrusion structure on the backplane. 

14. The backplane of claim 12, wherein two bar-shaped 
openings are uniformly distributed in the bending position of 
the protrusion structure on the backplane. 

15. The backplane of claim 12, wherein four bar-shaped 
openings are uniformly distributed in the bending position of 
the protrusion structure on the backplane. 
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