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Design Alteration of a Security DVR Monitor Structure for the
Improved Dynamic Stabilty
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<Abstract>

Structural vibrations are among the biggest concerns in developing high resolution
DVR(Digital Video Recorder) monitors. The vibrations in DVR monitors are mostly
originated from the excitation sources such as the HDD and the cooling fan. In this
study, the vibrations generated from the excitation sources were investigated in order
to analyze the individual effect on the structural vibrations of the monitors and
further to establish the design alteration to suppress the vibrations for the stability of
the structure and for the better quality of the screen. The result shows that

relatively
substantially.

simple design alterations can

improve the stability of the structure
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[4th mode shape at 80.6Hz]

[S5th mede shape at 95Hz]

Fig. 4. Mode shapes of the monitor (1st~5th).

Table 2. Natural frequencies and mode shapes of the
original structure from experiment

Nat. freq. (Hz) Mode descriptions
1st 55 BengIigggnl(xcji(i%re(();ioSnt and
2nd 14.8 Twisting mode of Stand
3rd 31 Twisting mode of Stand
4th 80.6 Twisting mode of Stand
5th 96 Twisting mode of Stand
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Fig. 5. A simulation model for the analysis of
the original machine structure.

Computer simulations E38}e] Ao -

e 8 AEd 2 Fig. 63 2ok

The 1st mode shape of the
monitor(5.5Hz)

The 2nd mode shape of the
monitor (15.2Hz)

The 3rd mode shape of the
monitor(30.5Hz)

The 4th mode shape of the
monitor(795Hz)

smaller Magnitude of vibration bigger

The 5th mode shape of the
monitor(96Hz)

Fig. 6. Natural frequencies and vibration modes
of the simulation model.
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Table 3. The result from the experiment and
the computer simulation

Experiment
(FRT)

Computer
simulation

1st 55 55

2nd 14.8 15.2

Natural
frequencies
(Hz)

3rd 31 30.5

4th 80.6 79

5th 95
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Fig. 7. Design alteration #1.

Table 4. The comparison between the original
model and the alteration #1

Alteration
#1
38
89
107

23

Original
structure
30.5
79
96

Comparison

3
4%}
5}

24% 1
1% 1
1% 1

15% |

Nat. freq.
(Hz)

) 27
Magnitudes

of vibrations
(10°m)

panel 15 12 20% |

31 17 45% |

Average magnitude : 29% |
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Fig. 8. Design alteration #2.

Table 5. The comparison between the original
model and the alteration #2

s?rﬂ%ltr&?le Alteration Comparison
Nat. freq. 37_<F 30.5 34 6 1
4K} 79 83.7 6 1
(Hz) .
5x} 96 101 51
Magnitudes X 27 25 7% |,
of vibrations | panel | Y 15 12 20% |,
(10°m) Z| 31 28 10% |
Average magnitude : 11% |
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Fig. 9. Design alteration #3.

Table 6. The comparison between the original
model and the alteration #3

Original | Alteration '
structure|  #1 Comparison
3%} 30.5 36 38% 1
Nat. freq. -
4K} 79 86 9% 1
(Hz) -
5x} 96 101 5% 1
Magnitudes x| 27 22 18.5% |
of vibrations | panel | Y 15 12 20% |
(10°m) z| 31 25 19% |
Average magnitude : 19% |
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Fig. 10. Design alteration #4.

Table 7. The comparison between the original
model and the alteration #4

Original | Alteration ’
structure Comparison

33Xt 30.5 42 38% 1

Nat. freq. —
4 Xt 79 104 32% 1

(Hz) .
5X} 96 116 21% 1
Magnitudes X 27 13 52% |
of vibrations| panel| Y 15 6 60% |
(10°m) Z| 3t 10 68% |
Average magnitude : 60% |
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Fig. 11. Comparison of the vibration magnitudes.
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