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Analysis of Developer Motion in Developing Unit by Visualization with X-ray and Numerical Simulation
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Abstract

Actual observation of developer in a developing unit had
been demanded to verify validity of a numerical simulation
for the developer behavior as well as to improve its accuracy.
Radiographic X-ray equipment has been applied to observe
the motion of developer in a regulating area of a developing
unit where the direct observation is impossible. But it was
difficult to get clear image because the cross-sectional thick-
ness was large and the developer motion was relatively slow.
To solve these problems, several ingenuities for radiographic
X-ray observation technique have been exercised. Numeri-
cal simulation by particle method, which was previously
developed as an application of design for circular conveying
system by Konica Minolta, has been expanded by applying
the experimental information from the X-ray observation. A
good agreement has been confirmed between the simulated
animation and the X-ray movie around the regulating area.
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Fig. 1 Flow chart to simulate behavior of developer.
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Fig. 2 Schematic of radiographic X-ray equipment.
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Fig. 3 Example of sedimentation test for tracer particle optimization; (a)

improper tracer, (b) optimized tracer.
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Fig. 4 Model of developing unit and means for making animation.
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Fig. 5 Schematic of filming equipment and object.
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Fig. 6 Snapshot of regulating area by X-ray radiography.
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Fig. 7 Observation of developer fluid level by X-ray radiography.
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Fig. 10 Comparison of trajectory of developer flow between X-ray imag-
ing and simulation; (a) default, (b) after improvement.
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