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Abstract: In this study, we have come to the following conclusions regarding to the electrification properties
(electrostatic electrification voltage and electrification relaxation time) of electrostatics in the three type of specimen
(size: 4 cm x 4 cm x 0.103 cm) of silicone rubber which is mixed with the ATH (Aluminium Trihydrate(Al(OHs))
of 30 phr, 60 phr, 120 phr as reinforcing filler. The electrification properties of electrostatics were measured for
the different mixing ratio of ATH with the applied voltage of DC 10 kV at the temperature range of 10C ~30T
and humidity range of 60%~80%. When the temperature remained constant, the electrical resistance decreased as
the humidity increasing in the range of 60%, 70%, 80%. In contrast, when the humidity remained constant, the
electrical resistance increased as the temperature increasing in the range of 10C, 20C, 30C. Regarding these
results, may be it is because the absorption of O-H molecule appeared in the silicone specimen. It was confirmed
that when the temperature remained constant, the electrification relaxation time decreased as the humidity increased.
In contrast, when the humidity remained constant, the electrification relaxation time increased as the temperature
increased.
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Table 1. Mixing ratio of silicone rubber samples(phr).
Specimen
No. 1 2 3
Compound
Silicone Base 100 100 100
Aluminum
. 30 60 120
trihydrate
Press oil 2 2 2
1. phr : Parts per hundred resin
22 EY2UT 2 LY
JR7E WYAA R AR 2 Ao
chopperdo|t, D.C(%), 0~10 kV9] 7}¥#H3gQl Static

Honestmeter (¥2: Shishido A& 7|(Type H-0110),
24807 Honest Analyzer (¥+: Shishido A& 7]
(Type V1), Thermal printer (¥+: DPU-411, &%+
R|A Seriai Dot HA]) X F2FSAE AHEstAT.
SA22E 1Y 20] Yoy, I FSA=R &
T 10~30°C7HA] 5°CHA AFSAIZIHA, %EE 60~
80%7HA] 5% AFSAIAZIHA 60& F¢ 7] oA
U SIAI7F ZFS EASC)

}\ =
u

 J | Receiver | | Driver |
Single High Voltage
Amplifier | Turn Table | Power Source
Y A A
Recorder &J Control Unit

Fig. 1. Measuring device.

77 30 A2 Zau WAl s dolz thalAl]
£ 157], ZRgs WA 98 ngas A 4
AE 9ol B S|AATIE HEol2 9 BE, AR

FA719 557, & Yok = Aotz g
B ¥R71E ééé}— Analyzer?} B4}, o5 ZASh=
TFAElo] 9= Static Honestmeter?]



122 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 2, pp. 120-125, February 2015 S. L. Lee

Thermal
Printer
DPU-411
Type ll

Chamber Static Honest Honest
Hanyoung Meter Analyzer

AX2 Type H-0L10
[ ] v

Power

Fig. 2. A schematic diagram showing the structure of static
honestmeter.
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Fig. 3. Electrostatics electrification properties due to

temperature of silicone rubber at ATH 30 phr.

25 YEUWlen HHolS(turn table)s 1,550
rpm®| =2 SFAZ|HA Algo] 10 kVO] A=
20 mm Hojfl Alzo] Q7isto tidlEl= iAol
3 kveldl 3FF9 AE 1F AlHE AsE & 2
5 10~30°C, &&= 60~80%9 oA 10 kV9]
AR 1AYS Z24 PA oz VKA 2 4=
X7} Z3}X|(saturation level)o] T=Z3h & 1 QQIU}
AFHAZ|I, 25 60 sec ZQF Al mHANY] A
TAEHE a8 oz 4300

40 nju

.2t H 0

J33~5% 2% 10°C~30°C, 5= 60% ~80%2]
FEiolM 23 SAAR! ATHE 30 phr, 60 phr,
120 phr A2l Al §7o Adel2 17 AlES
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Fig. 4. Electrostatics electrification properties due to temperature
of silicone rubber at ATH 60 phr.

4 cm X 4 cm X 0.103 cm2 AJASHe] 8 H|o]E(turn
table) Yol =1 HFHoA A A=F0=2 Alg0] 10 kVe]
AR XSS A7Fsto ®HolEo] Fxsto] HAA
= m2H ofgiFo] kg mo tIANAYE 60F A
459 O 543t Aol

I 32 2% 10°C~30°C, &% 60% ~80%2] ArEf
oA B7d 54X ATHE 30 phr vigtAIZl Ae]
182 AlEL 4 cm X 4 cm X 0.103 cm2 A|&Fst
& H|o]E(turn table) ¥ofl w1 YFoM A HA=L
Algo] 10 kVe] AlF nAYZ Q17tsto ®lEol&
gldsto] AA R Z2Y offFo 2 we
gAXgE 602 AKEJS o 543 Zafolth. &
T 60%Q 749 10°CY of 2.76 kV Ax, 20CY ©f 2.8
kV Az, 30°CY Tf 2.82 kV Ax2 tjAxUo] Z7tst
Aok & 70%Q AL 10CY m 2.74 kV A=, 20°C
Ao 2.77 kV A&, 30°CY ©ff 2.9 kV A=z cfAXL
o] Z7tslict &% 80%Q1 4L 10°CY wf 2.71 kV A

,20°CY off 2.73 kV Ax, 30°CY o 2.75 kV =2
=otelgict. 257 10°C9 AL 60~80%Y
ARge oF 2.76~2.71 kV AZ, 200C9 4<%
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AS 60 A&SHAIS

°l 4L 10°CY W 2.77 kV
Az, 300CY o 2.85 kV Jr 2 gjAxIgo] 715t
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Fig. 5. Electrostatics electrification properties due to temperature
of silicone rubber at ATH 120 phr.
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Fig. 6. Electrostatics electrification properties due to humidity
of silicone rubber at ATH 30 phr.
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Fig. 7. Electrostatics electrification properties due to humidity
of silicone rubber at ATH 60 phr.
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Fig. 8. Electrostatics electrification properties due to humidity
of silicone rubber at ATH 120 phr.
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A6~82 ST 60%~80%, &% 10°C ~30°CQ] 4
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2% 10°C~30°CQl 4% 60%Y of hAML> ofF 2.7
6~2.82V AL, 70%Y ff JAX-LAL ok 2.74~2.79 V
_E, 80‘7E o] thAAAL oF 2.71~2.75 kV Az Z
EH

UE I‘_u
~J
rlo

v B

BT
A5 AES tiRAYel 602
Zytolty, &&7F 10°Cel A%

77 KV J&, 70%d o 2.76 kV 7

RE2 el At

3 61 2o A ATH 9% 60
yele
A 45912 rr41 =7

2.

=, 80%Y W 2.73 kV

2=7F 20C0 A9 557 60%d o 2.83 kV Ak,
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o] 4L 60%Y W AL oF 2.79~2.87 kV AL,
A2 oF 2.77~2.85 kV AE, 80%Y
O oG of 2.87~2.83 kV ez OiAHAd2 o
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Table 2. Electrification relaxation time due to humidity vs

temperature of silicone rubber with ATH 30 phr.

Humi.(%)
60 65 70 75 80
Temp.(C)
10 15.23 13.1 12.78 6.059 1.607
20 44.72 26.41 6.447 4.392 2.29
30 46.38 27.64 26.37 13.54 5.228
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Table 3. Electrification relaxation time due to humidity vs
temperature of silicone rubber with ATH 60 phr.

Humi.(%)
60 65 70 75 80
Temp.(C)
10 14.37 11.04 0.627 0.626 3.561
20 73.23 68.43 58.43 45.09 33.87
30 40.89 37.59 35.84 20.43 16.42

Table 4. Electrification relaxation time due to humidity vs
temperature of silicone rubber with ATH 30 phr.

Humi.(%
60 65 70 75 80
Temp.(C)
10 21.14 18.77 14.37 13.62 12.37
20 343 28.06 20.72 17.62 11.43
30 14.387 11.67 10.35 2.365 242

F2~4= OH6~82 & 60%~80%, 2= 10°C ~
30°Ce] ZJHEjollA B7Hd 54AA<Q ATHE 30 phr, 60
phr, 120 phr HJAIZ] Al 372 Azl& 15 A|H
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