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Charging Characteristics between Insulators and Glass
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It is necessary to understand mechanism of contact charging between insulators. However the
electrification phenomena of the insulator surface are not well known yet. We measured the charging
potential of glass which was separated from insulating plate, by using electrostatic voltmeter. From the
experiment, we obtained the following results. The contact electrification potential of the glass was
dependent on the material of insulating plate. The charge quantity on the glass depended on the number
of contact with the insulating plate. Furthermore, this phenomenon was not related to the relative
dielectric constant and ionization potential of insulating materials, but the apparent work function.
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Fig. 1 Schematic view of experimental apparatus for
contact electrification.
(a) Cross section, (b) Front view.
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Table 1 Surface roughness of each stage.
AT =Y PR E R E
%EME Ra (,um) Rmax (ﬂm)
Al O, 0.30 33
MgO , 0.42 5.7
SiC 0.39 49
SiNx 0.31 4.5
SiO, 0.45 6.1
Al 0.43 6.9
Ni 0.51 5.3
Au 0.38 4.6
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Fig. 2 Surface potential of glass substrate vs the contact
time on insulating plates.
(a) ALO,, (b) MgO.
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Fig. 3 Relationship between surface potential of glass
and the number of contact for tested stage mate-
rials.
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Fig. 4 Surface charge quantity as a parameter of stage

materials.
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Fig. 5 Relationship between surface potentials and the
work functions of several metals.
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Fig. 6 Contact electrification potentials of insulating
materials with metals with well-known work func-
tion values.

(2) AlOs, (b) MgO.
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Fig. 7 Relationship between surface potential and the
ionization potential for tested insulating materials.
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Fig. 9 Relationship between surface potential of glass
substrates and the relative dielectric constant of
several insulating plates.
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Fig. 10 Surface potential of glass substrate s the contact number on metal and insulating plates.

(a) Al (b) ALO;.




i) & 7 7 A DA ERE (M EES)

200 L2 100

100 Au 0 #«8
S 0o ZER- s o
= ';88 A1203. 802" O = -100
e - IXE Ni i
I -300 00
m4my| i

-500 Lo - -300

4 45 5
TRk (eV)
(a)

& 11

(a) 5% x20[E], (b) 10F»X10E], (c) 10FHX1[H,

Fig. 11

245 (41)
B 5AE4.9 328 4.8
L Au 20 : Au
sinx A 4
Mgo /';'/ S e
IO 1
/6 1 H Mg ‘% /
,os:c N i SiCe,® - NiO
‘&2‘0 szo Al
Al , ¢ AI203
; b a0 L
4 4.5 5 4 4.5 5
L3R (eV) {+ERRI%k(eVY)
(b) (c)

SEEMBFEIA T —Y LA T R L OBMEFHOEWICB T 557 XEBAL & EHEFE L DR

Surface potential and work function of glass substrate vs the contact time on metal and insulating plates.

(a) 5520 times, (b) 10sX 10 times, (c) 100sX 1 times.

WHELTWLAEESENEZ 55,

5 F&H

BEMBIA T — Y LB TH LA T A L egiis ¢
IPBEDOHN T ADHEEBMEEELIGER, UTOIZ &b
bipoiz,

(1) #BYR T —WBNT, FT XD EL B
WETI, V7 ABMOBIMIEESC A S 82
75,

(2) SBAT—YEMBYAT -V LDHTAD1E
Wi ) OEFMEERIC LD, HEBMOBEMERSEZ S Z
Lhhbhols, EBAT —Y T Y D O
5B L cikEERc 6§ 2 RE B ORI IXIE—
ETH BN, HEWAT —Y OBEE | EH: ) OBl
25 1 LLET, REEMOBEIRITIZIFE L,

(3) &BAT —Y LM A T —Y ORF CHEBEEE
THZ7 ADKRMBM 2 KT 2 &, &7 ADBMOIMETE
BEBAT —YOHEBE, 721U, Bl S UL

BETH 5,

(4) AT —IMBMEBIOBECBNTH, EBAT
— VLRI I ABIRE L LTETREFST 5,

SEXM

D
2)
3)
4

5)
6)
7)
8)
9
10)
11)
12)
13)

14)
15)

16)
17)
18)
19)
20)

21)

G.S.P. Castle : J. Electrostat., 40 & 41 (1997) 13

D.K. Davies : Br. J. -Appl. Phys., D2 (1969) 1533
R.G.C. Arridge : Br. J. Appl. Phys., 18 (1967) 1311
R.G. Cunningham and H.P. Hood : J. Colloid Interface
Sci., 32 (1970) 373

EVEIER  BESRE SRS, 1 (1977) 46

Y. Murata : Jpn. J. Appl. Phys., 18 (1979) 1

HE o0, RHE#E @ #EIFSEE, 21 (197) 28
T. Mizutani, Y. Takai, T. Osawa and M. Ieda : J. Phys. D.,
9 (1976) 2253

T.J. Fabish and C.B. Duke : J. Appl. Phys., 48
4256

C.B. Duke and T.J. Fabish : J. Appl. Phys., 49 (1978)
315

C.B. Duke : J. Vac. Sci. Technol., A3 (1985) 732
HIEFIEE | RERE, 15 (1994) 560

FHEEE R - RS TFRE YV X5 [RE - "5
T EHES], p 27, HIZHIRR (1988)

FHMHER  BESYE, 27 (1992) 501

H. Graf von Harrach and B.N. Chapman : Vacuum, 22
(1972) 535

M. Sclarte, Eh¥ 1 v 7 X (B) REWFR R [¥o
797 4 —OFRBEFHE{L], p 53, TasH (1987)
A. Coehn : Ann. Phys., 43 (1914) 1048

A. Coehn : Wied. Ann., 64 (1898) 21

B, BHEA, RAEZ BEIESEE 2
(1998) 253

H. Kitabayashi, H. Fujii and T. Ooishi :
& 41 (1997) 103

H. Kitabayashi, H. Fujii and T. 001sh1
Phys., 38 (1999) 2964

(1977)

J. Electrostat., 40

Jpn. J. Appl




