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Analysis of Microphonic Phenomenon for Shadow Mask in Flat TV by FEM
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ABSTRACT

A shadow mask inside the Braun tube of a TV is sustained by springs attached to the glass panel, its vibration cause

the picture image to discolor, which is called the microphonic phenomenon. It is found that it results from resonance
when the natural frequency of the shadow mask coincides with that of built-in speaker sound. This paper describes
experimental and analytical investigations by using FEM on the vibration problem of the shadow mask assembly. The
simulation scheme may be efficiently used to develop a new design for a large-screen flat TV.
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Fig. 1 Discolored picture image of the screen by speaker-
induced vibration (microphonic phenomenon)
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Fig. 3 Representative geometry of hole on a shadow
mask
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Table 1 Dimensions of the representative slits (unit : mm)

Sec.  x-pos. Dh D ty Sw R

i 1 0.750 6.000 0.080 0.185 0.005
60 0.763 6.000 0.080 0.187 0.005
100 0.784 6.000 0.080 0.190 0.005
140 0.815 6.000 0.080 0.195 0.005
180 0.857 6.000 0.080 0.202 0.005
220 0.903 6.000 0.080 0.211 0.005
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Table 2 Equivalent material properties in each section

Elastic modulus (N/mm’

(b) Section No. P W P )

Fig. 4 The boundary conditions for equivalent homogen- . =
L 1 25,155 85,041

eous characterization
2 24,853 84,633
Crep Fx (La) 3 24,007 82,826
Eg=""=—""71> 4 23,572 82,167
Eq D, /2
5 23,077 80,895
R " (1.b) 6 23,273 81,651
" ey P2 Original value 132,400
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Fig. 5 The representative section of the shadow mask
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(a.1) Simulation Result  (a.2) Experimental Result
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Fig. 7 Comparison modes shapes of the frame with
experimental and simulation results: (a) Ist
mode(70Hz), (b) 2nd mode(131Hz), (c¢) 3rd
mode(180, 189Hz)



(a.1) Experimental Result at 83Hz (1st mode)  (a.2) Simulation Resuit at §1Hz (1st mode)

(d.1) Experimental Result at 172Hz (4th mode) (d.2) Simulation Result at 167Hz (4th mode)

Fig. 8 Comparison modes shapes of the shadow mask with experimental and simulation results
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