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A Numerical Study on the Temperature Distributions of

Direct-Surface-Heating Ceramic Fuse Roller

Yasuo KATOH and Masahide MIYAMOTO

Abstract
This report shows that the temperature distributions of the direct-surface-heating ceramic fuse roller

are simply calculated by the one-dimensional heat conduction numerical analysis. Although the heated

ribon which was wound on to the fuse roller had already been used for an actual photo copier machine,

there were still many remaining problems about the temperature distributions, heat capacity, material

strength and the cost of the ceramic roller. The present report considers that the temperature distribu-

tions might be solved by the finite different method taking into account the size of the heat roller, the

roller materials and the rotating roller velocity. We obtained the temperature distributions of the heating

ceramic fuse roller, the feeding paper, and the gum roller used to press the paper, respectively. We

examined numerically the effects of the surface coated non-metalic layer, after that we noticed that we

had to pay attention to the effects of the non-metalic layer when we used it.
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Fig. 2 Mesh Diagram for Temperature Field
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Table 1 Physical Properties of Heat Roller
A c p h a
W/m-K Ik K | kg/me Wim K m/S
770k 0.36 | 1700 | 2170 9.76X10°*
oAk B 202 |1040 | 3870 5.02%107¢
heat PEURRE | 194.0 | 1040 | 3870 | 8.799 |4.82x10°F
ea
" Mgk 202 1040 | 3870 5.02X10°¢
0
HEAMB L 202 11040 | 3870 5.02%x10-¢
BEM IS | 194.0 | 883 | 2787 | 8.799 | 7.88x10°°
paper 0.06 {1300 900 10 5.13%10°8
gum-roll 0.19 1500 | 970 8.799 |1.31x10°7
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Fig. 3 Temperature Distributions
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Fig. 4 Effect of Non-metalic Thickness on

Temperature Distributions
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