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Numerical Simulation of Image Degradation Due to Discharge
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Abstract

Image degradations caused by electrical discharge and surface discharge are studied for high image
quality of electrophotography system. In order to simulate image degradation due to separating discharge
between the sheet and the belt, a new simulation model of discharge phenomena is proposed.
Comparisons between simulation and experimental results are carried out extensively and the calculated
results agree approximately with the measured ones. Toner-movement due to discharge is also
numerically simulated using discrete element method, and the result shows that the image degradation
occurs at low surface potential of the sheet, whereas it does not occur at high potential. From these
studies, image degradations can be prevented with highly electrified sheet and high image quality is
obtained. Numerical simulation of non—uniform charging by charging roller with DC voltage is also carried

out with this simulation model and calculation results show good agreement with the experimental ones.
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Fig.1 Schematic diagram of the belt transfer system.
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Fig.3 Image degradations for various sheet potentials.
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Fig.4 Generating model of image degradation.
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Fig.5 Calculation mesh.
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Fig.8 Flow chart of the simulation.
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Fig.9 Relationship between the discharge gap and
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Fig.10 Simulation results of separating discharge.
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Fig.13 The electric field distribution at the surface of the
PET sheet after separation.
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