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Temperature Distribution
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Abstract

A Shadow mask in C. R. T. (Cathod Ray Tube) undergoes a temperature increase due to imping-
ing electron beams emitted from guns, and thermal deformation from such temperature rise may
cause the electron beams to misland on the panel, and thus give rise to decolorization. Hence the
analysis of temperature distribution for a shadow mask is an important procedure for designing
the shadow mask. In this paper, we are concerned with nonlinear finite element analysis of the
temperature distribution on a shadow mask. First of all, we replace shadow mask, containing
numerous apertures of a slit type, by an orthotropic shell without apertures, and calculate the
apparent thermal conductivities. Because of thermal radiation, which is one of the major heat
transfer mechanism for shadow masks, the resulting finite element equation is nonlinear and
solved by the Newton method. Finally numerical examples are illustrated for a 21” FST(Full
Square Tube) shadow mask, and followed by discussion.
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Fig. 2 Beam scanning pattern on screen of C.R.T.
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Table 1 Surrounding temperature

Time (min) 5 10 ) 20 § 30 | 60

Surrounding|Front
temperature| side

Back
side

25.0 [ 27.0 | 30.0 | 32.0 | 34.0

26.0 | 2.0 | 330 } 36.0 | 38.0

Table 2 Meterial properties

Al-Killed Frame
Young modulus(N/mm?| 2.2x10° 2.0x10°
Poisson’s ratio 0.25 0.28
Density(kg/mm?®) 7.85%107¢ | 7.86x10-¢
Specific heat(J/kgC) 475.0 470.0
Conductivity(W/mmT) | 5.45x1072 | 4.3x102
Coefficient of themal 1.15x107° | 1.2x10°5
expansion
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