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Toner State Stabilization Technology in Mono-Component Developing System
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Abstract

Deterioration of image quality in mono-component de-
veloping system is caused by changes of toner properties
according with printing volume.

To solve this problem, traveling and accumulation of
toner in the developing unit was analyzed to propose a
countermeasure. The conventional 2-Block type develop-
ing system has block A where size selection and deterio-
ration of toner occur, and block B where toner is received
from the developing roller while the toner is stored. The
toner in this system was changed and deteriorates mo-
notonously according to the print volume.

On the other hand, in a 3-Block system having addi-
tional block C which supplies only new toner to blocks A
and B, the state of toner property was changed in early
period and saturated in good condition.

Actual printing tests were conducted to verify the analy-
sis, and the 3-Block type developing system was confirmed
to exhibit a preferable results.
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Fig.1 Schematic diagram of the conventional
mono-component developing system
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(b) Toner after developing
roller rotating for
3 minutes

(a) New toner

Fig.2 SEM photograph of toner surface
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Fig.3 Schematic diagram of 2-Block type
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Fig.4 Schematic diagram of 3-Block type
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Fig.5 Flow chart in case of 2-Block type
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Fig.6 Flow chart in case of 3-Block type
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Fig.7 Condition of f(r) and S(r) used for calculation
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Fig.8 Comparison of D5, between 2-Block and 3-Block types
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Fig.9 Income and outgo model of toner, in case of 2-Block type
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Fig.10 Income and outgo model of toner, in case of 3-Block type
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Fig.11 Comparison of deterioration behavior
between 2-Block and 3-Block types
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Fig.12 Developing units applied to 4-cycle process

Fig.13 Developing unit applied to tandem process
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