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Applying a Particle Method to Simulation for Traveling Behavior of Developer
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Abstract

Approximating developer by continuum and non-Newto-
nian fluid, the particle method is applied to mixing and con-
veying two-component developer powder. Plasticity is mea-
sured by angle of repose and dynamic behavior of developer.
Magnetic force and incompressibility are taken into consid-
eration, if needed. This result is well fitted to experimental
data using a mixing apparatus of a developing unit.
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Fig. 1 Transportation of developer.
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Fig. 2 Dependence of shear stress on shear rate.
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Fig. 3 Flow chart of particle method to simulation of developer powder
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Fig. 4 Measurement for repose angle of developer.
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Fig.5 Schematic diagram of experimental method.
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Fig. 6 Comparison of developer surface of experiment to simulation.
Left: Experimental result. Right: Simulation result.
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Fig. 7 Simulation of Shear rate of developer.
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Fig. 8 Simulation of shear stress of developer around magnet roller.
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Fig. 9 Simulation model of the developing unit.
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Fig. 10 Graph showing factorial effects of conveying speed of screw (by
simulation).
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Fig. 11 Graph showing factorial effects of mixing ability of screw (by sim-

ulation).
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Fig. 12 Dependence of toner concentration on screw parameters (by ex-
periment).
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