CHAPTER 3

EXPERIMENT

3.1 Materials

pers used in this study.
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3.2.1 Toner Cloud Beam Control unit (home made) comprising five important

units:

3.2.1.1 DC high voltage power supply: Bellnix Co.,Ltd. Saitama, Japan

Model: MHV 12 -2.0 k, 1000 p

Input: +10.8 ~ +16.5V
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Output: 0 ~+2000 V, 1000 pA

3.2.1.2 Regulated DC power supply : PA 250 —0.25 A/AL
KENWOOD TMI Corporation, Japan

3.2.1.3 Regulated DC power supply : 532 C, Metronix Co.,Ltd. Tokyo,

Japan

3.2.1.4 Pullinggleet

3.2.2 Digital Cagaet®’ KRB0, Ricoh Coskid. China

3.2.3 Electrome Advantest Corporation,

Tokyo, Japa:
3.2.4 Electronic

3.2.5 Scanning El€ctrg SCOpk 6400, JEO, Tokyo, Japan
ﬁ"‘l{ S v.
3.2.6 Software Image Pr T version#:0.0.11 for windows 95/NT/98 number

41 N41000 ‘: a Cybernetics, Japan
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3.2.7 Softwa yf; g E, v

Corporation, Tokyo,

W

Japan

ﬂ‘lJEl’WIEWI‘ﬁWEI']ﬂ‘i

33 Procedure
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3.3.1 Experiment setup

3.3.1.1 Preparation of four electrodes
The electrodes used in the experiments are of a stainless steel and an

ITO (Indium Tin Oxide) sputtered transparent glass. The ITO glass is used for
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observing the toner motion. The ITO glass is flat and the stainless steel electrode is
dented into three cone shapes. Diameter and depth of the dented electrode used in this
study are given in Table 3-2. Figure 3-1 shows the shape of the dented electrode both

the cross section of the dented shape electrode and the top view of the dented

Shape of dented
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a) Cross section of the dented shape electrode b) top view of the dented

shape electrode

Figure 3-1 The shape of dented electrode
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3.3.1.2 Preparation of Toner Cloud Beam control unit (TCB)

A Toner Cloud Beam control unit is constructed as shown in Figure 3-2.
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Dented

= TCB unit.

Two electrodd S A - t; ganged in parallel. The

. l
upper electrode is an ITO glass and the

electrode”. The ﬁﬁ E’Lﬁqﬂ ﬂaqﬂ %’ﬁ ﬁ to be 0.5 mm by a

teflon sheet. The fgflon sheet is mserted to protect the electrodes from contact
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3.3 2 oner confinement experiment.

ower electrode d« dented called “the dented

3.3.2.1 Estimation of toner cloud extent.
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Table 3-3 Voltage and the amount of conductive toner.

Amount of conductive
Depth of dented Voltage
toner
Electrode (mm) W)
(mg)
0.3
0.2
0.5
0.5
0.8
1.0
1.0
a) A sample ton / l!;f hed 0.3 g is applied on the thin cone
el 1
shape of the stainless steel elgctrodesThe diameter apd depth of the dented electrode
Palakapns | J‘;-'
are 10 mm and 0.20 mm, respecti 7ely The voltages applied to the electrode are 500,
750 and 1000V withim-ésé second each : {
Then photographs z al camera were taken, and toner

Y {!
could be viewed though I}" O glass. Twice rea}ca were taken for each experiment.

. Toneﬂ%gswdmw@m S the plce of o

HMT 2059-1 and the step a) are then fepeated.

S NIAAANE08Y. . o
toner cloud diameter was measured by the software Image - Proplus. Then the average
value of the toner cloud diameter is taken and plotted in a graph to indicate the
relation between the toner cloud diameter and the toner amount. This method give the
dependency of the toner cloud extent on the toner amount. Again, the averaged value

of the toner cloud diameter and its applied voltage is plotted to get the relationship
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between the toner cloud diameter and applied voltage. Such a plot gives the
dependency of the extent of the toner cloud on the applied voltage.

3.2.2.2 Evaluation of toner jumping current

The toner jumping experiment is set up by following the configuration

shown in Figure 3-1. The toner is then gpplied to the lower electrode. The voltage is

thereafter applied. The threshold 2 l #oer jumping current at the initial

\er \. g.cur; ent on the toner amount

fal stk \ ated to observe the toner
jumping current detecteddby ) “‘— AN

y current on the applied voltage
t'on the applied voltage was
studied using the cone shape of g e cla ith the depths of 0.2, 0.5 and 1.0
mm. The cone shape o nted electroc b pplymg the conductive

.d

toners coded "’!"a s th the toner resistivity of
¥ |'|l

4.4x10®, 7x10” and 7. s 106 Q cm, respectlvely The affiounts of toner are 0. 3,0.5,

o i 10 i BTH A FHYA R Go 100 v v

increment of 100% and the spacing bgtween the electrodes is 0.5 mp,

hllad ST bl el AN et

procedures of step 3.2.2.2.1 are repeated. The toner jumping current is then measured

by the electrometer.
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3.3.3 Toner particle morphology

The conductive toner particle in Table 3.1 are subject to SEM technique for

observations of toner shape and size.

3.3.4 Calculation of the

=

“H o

ated by BLFIN software' ™ in a personal

\‘n\\.‘.\ the software as shown in

The toner jumping cu
computer. The element d

Figure 3-3.

Figure 3-3 ELF/ Bench windows
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The source program etest.mei (see Appendix B) in the H menu is used to
create the element data. Both the previously mentioned source program etest.mai and
the B menu are used to analyze the electric field. The toner jumping trajectory is
finally calculated using the source program btest.mei in Appendix B. The positions X

and Z resulted from the calculation ar r jumping trajectory.
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