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Optimal Design of Slim TV Wall Mount Arm with
Cantilever Structure

et

Woon-Geun Jang'

<Abstract>

This paper investigated optimal design for slim wall mount arm for flat TV. Recently
the number of flat TV sets in use went on increasing in TV market. As the flat TV sets
are getting common, consumers came to need another requirements like aesthetic factor
besides display performances. As the new TV sets tend to be slimmer due to aesthetic
design, Wall mount also requires to be slimmer for aesthetic balance. Slim structures,
however, are vulnerable to structural rigidity. In this study, slim wall mount arm has
been designed by 3D CAD and DOE (Design of Experiments) and finite element
analysis for optimal structural design were carried out to determine the design
variables for minimize working stress of wall mount arm. Finally two optimal design
conditions were selected through DOE and FEM and one of those was chosen under
constraint of minimizing blanking developed length.

Keywords : DOE(Design of Experiments), Optimal design, Wall mount, FEM
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Fig. 1. Conventional wall mount type.
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(b) Wall mount in folding condition
Fig. 2. 3D Modeling of slim wall mount.
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Table 2. Design Factors and level

Level
F
actor 1 1
A 7
T 20mm | 3.0mm
(A: Thickness)
B: W Wig o]l
. . 14mm 17mm
(Bending heightl)
C: ¥ g2
. . Tmm 9mm
(Bending height2)
D: ZER]
. a type b type
(Forming type)
Table 3. Experimental Design
Exp Order A B C D
1 -1 -1 -1 -1
2 1 -1 -1 1
3 -1 1 -1 1
4 1 1 -1 -
5 -1 -1 1 1
6 1 -1 1 -1
7 -1 1 1 -1
8 1 1 1 1
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Fig. 4. Slim wall mount FEM model.
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Table 4. Result of experimental design
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Fig. 5. Main effects plot.

Analysis of Variance for Max Stress, using
Adjusted SS for Tests

SOLE;CG DF Seq SS Adj SS Adj MS F
A 1 52813 52813 52813 272.93 0.000
B 1 924 924 924 478 0.117
C 1 5000 5000 5000 25.84 0.015
D 1 14112 14112 14112 7293 0.003
Error 3 530 580 193

Total 7 73430

S =139104 R-Sqg = 99.21% R-Sa(adj) = 98.16%

Fig. 6. Analysis of variance.

Pareto Chart of the Effects
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Fig. 7. Pareto chart of the effects.

Interaction Plot for Max Stress
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Fig. 8. Interaction plot.
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Fig. 9. Analysis result.
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