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ABSTRACT

Vibrations are generally recognized as the biggest concern in maintaining part’ longevity of an All-in-one
PC. The vibrations in PCs originate from excitation sources such as the HDD and the cooling fan. In this
study, the vibrations from these sources were investigated in order to analyze the individual effects of the
parameters on the structural vibrations of the PC; further, we attempted to establish design alterations that
could successfully suppress vibrations, in order to achieve improved stability and part’ longevity. The results

show that relatively simple design alterations can substantially improve the stability of PCs.

Key Words : All in One PC(¥ ¥ F3FHE), Dynamic Property(5573), Design Alteration(27] ¥7),
Stability(QFd4d), Parts* Longevity(F-3% 59)
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Table 1 Spec. of the Test Equipments (m/s*)/ N sensor #
0.6
Spec. B A —— @
W Model Company 06
Frequency DSA 212 Difa M. S. ~——————— | @
Analyzer -0.6
Accelerometer 8634b5 Kistler 06 Eremsatee e e BN
I H DYTR D -0.6
mpact Hammer PULSE ytran 0.6
All in One PC HV22 Hikari s O 1 9
0.6
e @
-0.6
@ @ 0.6
@ = ©] D 05
B @
-0.6
0.6
0.6
@) o 20 0 60 80 1573
Qe om®) | . . .
J )—x Fig. 4 Transfer Functions of the All in One PC
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Fig. 3 Locations of the Sensors
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Table 2 Natural Frequencies and Mode Shapes of
the Original Structure from the Experiment

Nat. Freq. o
Mode Descriptions
(Hz) p
Ist 46 Bending Mode of Stand
along Z Direction
2nd 9.5 Twisting MOd(_? Of_ Monitor
along Y Direction
3rd 17.1 Twisting MOdf: of. Monitor
along X Direction
4th 313 Twisting Mode of Monitor
along Z Direction
Sth 452 Twisting Mode of Monitor
along X Direction
6th 88.2 Twisting MOfie of Monitor
along Diagonal

Fig. 6 The Simulation Model for the Analysis of
the Original Structure(ANSYS 14.57)
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Fig. 7 Natural Frequencies and Vibration Modes of
the Simulation Model

Table 3 The Result from the Experiment and the

Computer Simulation

Experiment Computer o
(FRT)  Simulation Error(%%)

Ist 4.6 4.69 2

2nd 9.5 9.37 14

Nat. 3rd 17.1 17.19 0.5

Freq.

(Hz) 4th 31.3 32.25 3
5th 452 47 4
6th 88.2 89 1
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Fig. 8 Design Alteration #1

Table 4 The Comparison between the Original
Model and the Alteration #1

Original Alteration Comparison
Structure #1 P
4th 32.25 32.9
Nat. Freq.
5th 47 48.1
(Hz)
6th 89 94
Magnitud X 25 27 8% 1
SO ey 12 11 8.3% |
Vibrations
(10"9m) 4 35 32 8.6% |
Average Magnitude : 3% |

dHANe FAE 58 IAIEFE S/
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Fig. 9 Design Alteration #2
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Table S5 The Comparison between the Original
Model and the Alteration #2

Table 6 The Comparison between the Original
Model and the Alteration #3

Original Alteration Comparison Original Alteration Compariso
Structure #2 Ompartso Structure #3 ompartson
4th 32.25 342 4th 32.25 33
Nat. Freq. Nat. Freq.
5th 47 50.1 Sth 47 58
(Hz) (Hz)
6th 89 95 6th 89 101
Magnitudes X| 25 29 16% 1 Magnitudes X| 25 26 4% 1
of of
Y 12 11 8.39 Y 12 10 16.7°
Vibrations Panel %l Vibrations Panel %
(10" %m) 4 35 30 14.3% | (10~ °m) Z 35 29 17.1%
Average Magnitude : 2.2% | Average Magnitude : 9.9% |
AA WA #17 2L wjAocm 7= 281904 58 Hz, 101 HzZ F7}ste] 33 oA o4 4
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Fig. 11 Design Alteration #4
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Table 7 The Comparison between the Original
Model and the Alteration #4

Table 8 The Comparison between the Original
Model and the Alteration #5

Original Alteration C ison Original Alteration Compari
Structure #4 Ompartso Structure #5 otiparison
4th 32.25 342 4th 3225 35
Nat. Freq. Nat. Freq.
th 4 th 4 2
(Hz) 5 7 65 (Hz) 5 7 6
6th 89 108 6th 89 112
Magnitudes X| 25 20 20% | Magnitudes X| 25 19 24% |
of of
Y 12 9 259 Y 12 8 33.39
Vibrations Panel % Vibrations Panel %
(10" %m) zZ| 35 27 22.9% | (10 "m) Z| 35 31 11.4% |
Average Magnitude : 22.6% | Average Magnitude : 22.9% |
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7bstdt. &3] 6 AfFlEFTt ster 239
25451 90 Hzebe] FXFHAA HS dolA
of wel Table 7049t o] FFo| THiHE
95 AT 4 Y

3.6 MA HHZ #6
AA WA e AeTE TR AP AA W

Fig. 12 Design Alteration #5

—f

2.8mm

Fig. 13 Design Alteration #6

Table 9 The Comparison between the Original
Model and the Alteration #6

Original Alteration Comparison
Structure #2 P
4th 32.25 38
Nat('Hz;eq' Sth | 47 73
6th 89 120
Magnitudes X 25 16 36% |
O pnelY| 12 8 33.3% |
Vibrations
Average Magnitude : 35.5% |
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= = Original structure
MM

—Improved structure (design alteration #6)

Fig. 14 Comparison of the Vibration Magnitudes
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