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Vibration Analysis and Design of CRT for Reduction of Moire Phenomena
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Abstract

The moire phenomena, which are induced by mask vibration due to the excitation of speakers,
degrades the color purity of CRT. So it is important to eliminate this phenomena to obtain a good
CRT design. In this study we analyze the mask vibration by experiment as well as finite element
method. To obtain the finite element solutions efficiently, an equivalent model was employed. The
experimental and analysis results show reasonable agreements. An enhanced design configuration of
mask welding points are suggested through this study.
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Fig. 1 Natural frequency wave (f=kl)
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Fig. 2 Excitation frequency wave (f=k2)
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Fig. 3 Combined wave
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Fig. 4 Experiment set up

1 oscilloscope; 2 signal analyzer
3 laser sensor; 4 speaker
5 amp ; 6 oscillator
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Fig. 5 Model for apparent material properties
: (a) mask (b) unit representative region

Fig. 6 Boundary condition for apparent
elastic modulus
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Fig. 7 Mask Pitch vs. Moire Pitch
m=2s=03195 n=1~ 4
unit : mm

Table 1 Comparison of material properties

of the mask (Pv = 0.28 mm)
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Fig. 8 Welding points in mask

@ Type A ; dl = 101.29 nm, d2 = 145.78 mn

(BA FdFgd 2d)
@ Type B; dl = 11576 mm, d2 = 14578 mm
@ Type C,;dl = 7235 mm, d2 = 91.11 mm
@ Type D ; dl = 11576 mn, d2 = 12756 mm
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Fig. 9 Mask natural frequencies of model (A)
vs. mode numbers
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Fig. 10 Mask natural frequencies of model (B)

vs. mode numbers
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Fig. 11 Mask natural frequencies of model (C)

vs. mode numbers
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Fig. 12 Mask natural frequencies of model (D)
vs. mode numbers

Table 2 Comparisons of Moire occurred
in different models

Model By FEM By Ex.
4 4
B 6 6
C 5 5
D 3 3
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