Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.1.289

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 1 pp. 289-294, 2022

2UH9 f23 & PAE AT AAF A & 55 2F

*
ojeld, A3

—_

AYoista 7|AISE

Maximum External Load Determination of Monitor Support Part
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Abstract A monitor is a major display device and one of the necessities in modern society. Its usage
is continuously increasing due to the decrease in its price and the spread of a non-face-to-face
environment. However, caution is needed as the number of damage cases is increasing along with the
increase in monitor usage. Several previous studies have been conducted to analyze the overall structural
behavior of the monitor and to prevent or predict its failure. But, the amount of quantitative analysis
on the calculation of maximum bearable load of a monitor support is insufficient. Thus, this study aims
to calculate the maximum external load that the monitor support can withstand to prevent damage to
the monitor. For this purpose, the maximum external loads according to the tilted angle of the monitor
were analyzed through a finite element analysis. As the monitor's tilt angle decreases from 20° to -5°,
it was confirmed that the maximum external load increases and can be endured. The lowest maximum
load was calculated when the monitor was tilted at 20°. In particular, when the maximum load was
applied to the monitor support, the maximum stress occurred at the connection between the monitor
support and the lower plate, which is consistent with the actual failure. In essence, if the results of this
study are used as a reference while designing or operating a monitor, it will contribute to the prevention
of monitor failure.
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Fig. 1. Draft of monitor support part

Fig. 2. finite element model for the support part
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Table 1. Material properties of POM

Young's Modulus [MPa] 2,884
Poisson's Ratio 0.39
Bulk Modulus [MPa] 4,518
Shear Modulus [MPal 1,038
Tensile Ultimate Strength [MPal 80.04
Tensile Yield Strength [MPal 64.04
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Fig. 3. Loading and boundary conditions

3 A 2% 55 A

# ATOIHE SaLH4S Bo) mUE 7127 2
=] 2 ) 9% SFEL AN oIS 99 3
ASTE A4 RS A 23 AN st
298 Tpgstel Rofelsich. AT L o

Q.

l

I-J

291

Aetgon, sk TYE AFdR
Fo8 Fo5t9tkFig. 3).

Ztel B9 7127] W99l -5°~20°2 AFHka
om 2.5°4 Hig] 04 Z 11749 4olA A 43
sttt 4 ofg2 HUE 249k Ao AZAH
£ e FHE Foisiqint &, sk5o] 7heiRle WA
2 BE oA YA WA 1/22 st tH(H
L 307.876 mm’o|th). Z=d Ho ¥ 52 1}
£9] AARI e 1& 7IFCE Y oF dgoes
Aot HHS Foto] AXISIATHEG. D).

Fmaxﬂ = Pmax_& < A (1)

of ZAxdz

N
X
_?lt‘

o8

_4

flo

>

Flaxpe 999 A 0049 Hf 27 sl5o]H,
P A

max 0= B ZAE folAo] Hof % <elolct,
Ax 98 gol 71eiA]= wHolt.

HE5H oz PUE AR F ¥ SE(F, )
2 Zxd FH 3% F Hiagoz APSIITHALD).

Froax= argmin (F,y0) )

£ A= ANSYS 2021 R29] WorkbenchE ©]&
sto]  HA  fI_ashAS PSStk ANSYSY
SHELL2813 SOLID185% o|-&5to] 224+ 4 949} 3
A9 gwA aas 27 dsiurh delm A
Lenovo ideapad (CPU: RYZEN 4600H, Ram: 8GB,
GPU: Geforce 1650Ti)& AR&ottt. 42 a3
o7 27725 875t

Table 2. Maximum pressure and external force
according to tilt angle

Tilt Angle(®) Maximum Maximum External
Pressure[MPal Force [N]

=0 121 3716
25 110 337.7
0 1.00 309.1
2.5 0.927 285.4
5.0 0.863 265.6
7.5 0.808 248.8
10.0 0.761 2343
12.5 0.721 222.0
15.0 0.685 211.0
17.5 0.655 201.8
20.0 0.628 193.3
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Tin 5*
Equhalent Stress
Type: Equivlent (von-Mises) Sress - Top/Bcttom
Unit MPa

6401 Max
608
49785

3
35561

1.7924e-18 Min

(@)

Tinor
Equivalent Sress
Type: Equivalent (von-Mises) Stres - Top/Bottom
Unit MPa

64036 Max
56921
49806
a260
35576
28451
21345
1423

1.79240-18 Min

(®)

Equivalent Stress
Type Equnalent (von-Mises) Stres - Top/Battom
unit MP2

1.7924¢-18 Min

(©

Fig. 4. Structural behavior of the monitor support parts according to the tilted angles under the maximum

Equivalent tres
Type: Equivalent (von-Mises) Stress - TopyBottom
Unit MPa

Stress
Type: Equivalent (von-Mises) tress - Top/Bottom
Unit P

63.983 Max
s6e74

7109
1.79240-18 Min

(e)

Tin 20°
Equivalent Stress
Type Equivalnt (von-Mises) Stess - Top/Battom
unit P2

1.7924¢-18 Min

®

external load: (a) -5°, (b) 0°, (c) 5°, (d) 10°, (e) 15° and (f) 20°.
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