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A Paper Curl Mechanism and the Curl Prediction Method in the Fusing Process
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ABSTRACT

Elecrophotographic printers and copiers utilize a fusing process to bind toner graphics to a

sheet of paper. The fusing process is one of the reasons of the paper curl that lowers the print
quality. It is necessary to develop a method to predict the paper curl amount for improving the
efficiency of developing products. In this study, a sheet of paper is pressed between two flat-
heated plates to investigate the paper curl mechanism and to measure the absolute humidity of
the paper surfaces after heating. It is found that a temperature gradient leads to moisture
transfer from the high-temperature side to the low-temperature side within the paper.
Subsequent evaporation of this moisture gives rise to a higher degree of shrinkage at the low-
temperature side, causing the paper to curl toward the low-temperature side. Furthermore, a
numerical model that calculates the moisture distribution within the paper is proposed. This
model considers the capillary flow of the paper in the thickness direction, as well as evaporation
during heating. The curl amounts at various paper thicknesses are predicted by the bi-metal
model using the relationship between the moisture distribution within the paper and the

shrinkage. The results are found to be in good agreement with the experimental results.
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Fig. 18 Moisture content distribution within
paper for different heating times.
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Fig. 19 Bi-metal model
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Fig. 20 Relationship between heating time and
moisture content for different paper
thicknesses.
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