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Study of Charge Transfer Phenomenon in Development Nip of Mono-component
System
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ABSTRACT

We have examined the charge transfer phenomena in contact development nip of mono-
component system in electrophotography. As a result, the potential of the electrostatic latent image
on the photoconductor surface was changed by passing the development nip. This phenomenon is
obviously a charge transfer to the photoconductor surface through the toner layer from development
roller by developing bias between photoconductor and development roller. In addition, the amount of
current by the charge transfer depends on the speed difference between the photoconductor and
development roller. Based on the experimental results, we proposed a model of the charge transfer
to the photoconductor surface due to the dynamic resistance of the toner layer in development nip,

and considered the noteworthy control factor and the error factor.
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Fig.1  Schematic drawing of the development
simulator.
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Table 1 Main Specifications of the development

simulator.

Diameter : 12 mm

Development Roller Elastic material : Urethane Rubber

Thickness : 0.04 mm

PET Film Permittivity : 2.9 X 10!
Diameter : 40 mm
Metal Roller Contact nip length : 1.1 mm

Contact nip width : 60 mm
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Table 2 Experimental conditions of the development
simulator.

#1 #2 | #3 | #4 | #5 | #6 | #7T | #8

Speed of
PET film
(mm/sec)
Speed of
dev. Roller
(mm/sec)
Time for
passage
(msec)
Speed
difference
(mm/sec)

25 | B0 | 100 | 25 | BO | 100 | 150 | 180

182 | 207 | 257 | 132 | 167 | 207 | 257 | 287

44 | 22 11 44 | 22 11

157 107

#9 | #10 | #11 | #12 | #13 | #14 | #15 | #16

Speed of
PET film
(mm/sec)
Speed of
dev. Roller
(mm/sec)
Time for
passage
(msec)
Speed
difference
(mm/sec)

25 | 50 | 100 | 150 | 180 | 50 | 100 | 180

82 | 107 | 157 | 207 | 237 | 77 | 127 | 207

44 22 11 22 11

57 27

#17 | #18 | #19 | #20 | #21 | #22 | #23 | #24

Speed of
PET film
(mm/sec)
Speed of
dev. Roller
(mm/sec)
Time for
passage
(msec)
Speed
difference
(mm/sec)

80 | 60 | 140 | 80 | 120 | 150 | 100 | 140

205 | 165 | 215 | 155 | 165 | 177 | 105 | 140

14 18 14 11

1256 | 95 | 75 | 75 | 45 | 27
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amount of surface potentials changes.
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Fig.3  Relationship between measured Vpgr and

converted Vpgr.
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Fig.5 Equivalent circuit of the development process.
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Fig.6 Relationship between t and a.
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Fig.7 Relationship between Speed difference and
toner layer resistance.
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Table 3 Parameters for calculation.

#a #b #e

PET Film

Thickness (mm) tp 0.04 — —

Permittivity & | 2.9E-11 — —

Speed (mm/sec) v 72 — —
Contact NIP

Width (mm) w 60 — —

Speed ratio k 14 14 1.2
Toner

Sample No. A B A

Dynamic resistance factor | ¥ | 6.6E+7 | 9.5E+7 | 6.6E+7
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