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Effects of Added Silicone Oils on the Surface Hydrophobicity of Silicone Rubber

X -

(Dong-Hee Han'?, Han-Goo Cho', Dong-Pil Kang', and Kyung-Eun Min?)

Abstract

This paper reports on the effects of silicone oils, used as processing agents, on the recovery of
hydrophobicity of silicone rubber. The recovery of hydrophobicity was evaluated by the measuring the
contact angle, the surface electrical resistance and SEM. Here, we formed artificial contamination on
the surface of samples, which scratched by sand papers and alumina powders. There was small
recovery of hydrophobicity on the surface of SIR-A that silicone oil was not added. In both oil-added
samples, SIR-B and SIR-C, recovery of hydrophobicity was achieved greatly. The surface of SIR-C
showed that a lot of silicone oil was observed due to migration of oil, relatively in comparison with
SIR-B. The tendency of recovery of hydrophobicity expressed by contact angle was in a good
agreement with electrical property as determined by surface resistivity.

Key Words : Hydrophobicity, Contact angle, Contamination, Migration, Surface resistivity

1. 2 of A= Autdom 1 xWol AFHoEAN F3
- . . A e A7l Aol Fx wgkad, dY
I N I R e B R e = sl wm o e
: 1 Az T oolAe A #2UE 77wl fejd
A71ddd Fo e Uk de2aye 23 ) < - _
oF ) 310 1400111 O° “9 vl F"J: B Al of] % 5T H /]E' /Ké?% E?_IL} —LEiL} 0]81?} i_}':)\g% =
hosele daue AAney wd, A5, o 2y WA, WA, 9 AzY oka S ¢ty
< - i 9 . — o 7 o -1 - ’ ’ Al -
7] Sel da H&451 gdey a2 $F4dE QA Hom D = glow A 5)Ho 9
Auty 9 uH1-3 ) i . ! o o
R H1-3) R |2 7] 7Hresting period) e F&3 F91 FAAA
AAB fHo|l o&EHI Ho] EAgy A4 ool A Aol HEs AASE Fag AN
AN ;e afge Frtel FAH: A WA ag B ST
stel, wedsnel Eddel B4 gamy 4 A e g2 nziels g 19 &
AL gwo TAME W HBWMAS 7haAl|= o _ ’ _
dE weel rAUE R ERAE GLANE s 400 98 9 e dAAAE B F
Se= ?}E]‘[4*7] :H'_U\j_ A‘T‘Ao'c‘ 7"'&‘*1 ‘\’:ZH O]' Z]EE]E]— 0]9}_ Z:L'O‘ 5 }E}‘Q —L?—Z}—Eoko] z} O é}ﬁ]f‘i
Oﬂ}‘i %9]%' 577‘??2} 7'53],?4%9] Xriod Ux] /3‘7] Aé‘*c‘;' %ﬂﬂuﬁ} XH;.{:J LH%LEE—%LEi E_Udgi 2%}3}0%
o gL wAE N FaT 5T shtelrh EHe 99 BAS ul: Ay®E ny B8 %
ol M7 del AHEHe] g A ez 9 Fd ol e wito]is-11]
| siRM7|oi T MES g T Fa9h o] g Ay aFE 1A B
(At AN AZFE 28-1) LE FEAAFI7] flske] el Ado® A
o AEEtm TEXZ D} Agztg A7 wmd ddds WEALAYE
a. Corresponding Author : dhhan@keri.re.kr Holgly] 9ate] 50 wid ©]e] Fakd vy
2ol X| - . . K o B ]
r;(?—fl A[ . 3882 :; 30 (ATH, alumina trihydrate)o] 7€t} o€ X ¥
X} :ll/\} 2005' 12. 20 7] FAAV dged HuhEe AYE A5E =
AAEIE : 2005, 12. e AR Astel ERIIL 4T oy whe
AMAL2EE : 2005. 12. 21 =omes i Y &8 % LT

46



7] 7 % T
JHAA 23 A, A9 ALE, 20061 19

o o 9 B o @
o T SR
THXME ]_z,ﬂﬂﬁ;d_wf,mﬁwﬂiﬂme
-~ ony = el — N X = = =
mlﬁm,wﬂoﬂl].ﬂomuff‘.oi_fzgurz.,_/i T WA T e W R B
x_ﬁw,zvzru,H}_]nEﬂﬂ@ho %ﬂ md%l% 7@41.,:&_@%01
EE o F e w IR S moloir{}%o.tprmeiiqmw_uvﬁ TE R
Ho = T M m A‘naﬁlmﬂ do ijxlﬂ_{ﬂ%lxﬁﬂﬂﬂw T N 5T F N
) o N ol Al = B ST R WA - =] ol PO >
ﬂlﬂ@whﬂnﬂﬁﬂﬂu d?ﬁﬂamﬂm . ﬂimﬂu__.___7t1,}aﬂmeb__;qmynm« 2P0
- - 7 - S ; M T N = B0
%@.ﬁ:_&%awézﬁﬂﬁ%lgM cm.iﬂurufﬂwﬂ%ﬂolwwwaa wZmiry
i T A eo,luro:oraﬂé%71r.wnw§ TR o
o oo ™ - Mo g B N E QI gg s ;dwu%z,\;%ﬂ}l o -x®
@ﬁﬁ%k%ﬁdﬂﬂgﬁ 5o SR mn W o & o e N mE
E_?(_,aoiiur_,%ﬂadwHé@ﬂ_}a_ 0 Tnﬂ.aA7ﬂ.ﬂito_aﬂw.290_h% Wz
B Léﬂé“l ,zr,n%x x S%%iguur Exmﬂ}aolu_eﬁxlr 5 o
T = RO = | W = Hqe o X noOK N o T ™~ =, priy ~ R
=T o w3 z,prwa%@ﬂﬁl el o L N v _edE% gwT a_aﬂﬁl_r_%
Bl ﬂLaQ’_.o._mqt -, o R = 2 T = 1 ap T OMF o o T~ & o W o o ooy ) ©
sHwE BT L T o 7 PEN e W B g 25 < I E % 5
THR LA -2 T R ZI = I N S o w M K
xﬂ.l}%wﬁéﬂrﬂ%791%3 Tﬁﬂ%auﬁrﬂ»irafq%&P%zA S
Mﬂwsx%<ﬂgm}q$,oﬁa o E R K AE ST L oo D
S _ W g NBoH - F PR - B = N
T S B = e o AT Mo T
o, d N~ T L R S TR mEE L Ml PT g F T
EL T o m o AT 4%%@1,ﬂgaﬂze_ﬂ@‘f% 2. g X B
bégoq,arﬂ%L%ag%ag IO RS S A B sTEal
; oo o T S 2R s — < o P w9 W AT T il e g jul i) = 4 B N
B oREodo NF B el ol - R S UMW E dmo],aﬂwmgﬂrmaﬁoq.% ﬁﬂ.ﬂugiﬁ
i _ = } . = ol T ! ™ = it -
MOT R WA % B 3%zﬂoﬂoﬂayﬂwcgﬁ,ﬂfﬂmm B )
= - — = JJ o
T ool o T T RIS Ry Zﬁﬂmﬁ_ma
Xxlc.*ﬂﬂky*lljuo} Xn&lXﬁ L VS 1
7A.AOEOk‘)1|I SA,Ld.LﬁnM
2 2T o = o
~Y A
L "
~— o ~0o
= ¥ < 70 ofy = PR
E £ fs . BT Tnifoe " =
2 - o o ﬂiLWL),% L I oy
: 5 LEP : i A eI Sl
5 S = oo o X X o = M
5 & N R I o < ,m#.E = e —_ = N
8 2 O N o S o R Bl
=2 5 w28 - b W DA T w o L)
Z g wE S 3 o BEwT Iy SR ETm R
- B 3 SN = N o5 o s
T o MH.mm £ %ﬂ»&xﬁmﬂﬂ._@ﬁ wrowunﬂm%zﬂ_@
= -~ = —_— -
nw £ .m \..m ,wmmb ”b \%uﬂlﬁl“ﬁﬂwio_aﬂjﬂwwx HHAT?",:_&FWH XLEt
2 ®m g § _ R = L R AR
3 I 5 sTEAuET L M T B e 2T
- TR BT g R T
=2% & 3%3%%@5 z N@H%ﬁ%.@ﬁm
= &S 7 ﬂfrﬂ97¢.ﬁﬁfm ﬂ.mn:ﬁmwhurm_cy
B nes 7o — B e . = L
R mg N TUERE N o2y IRT A
PGSR I = 1 | S < — N
Y E i3 A SR g s oA T o
S EFER e L MT S wEmEd s
S B DD -~ T o m_.._}l»Azud.w
@ N i..‘ Jl ﬂu_.o O,# 5 e ™ o =T
- - WO~ owa TE AT oRT 2 5 ‘ "o N
T T mTETELE Mmooz B QMM
Te O T L N I
o - B BT o W g %ilﬂwzid.l
T o’ Eleﬁ'iﬂﬁ S onﬂuo»mMz\,
Wt TR T mﬂﬂﬁxn?,m.mi.
ol w i v B ow oA

47



J. of KIEEME(in Korean), Vol. 19, No. 1, January 2006.

= 1. A8 2 159 24,
Table 1. Description of silicone rubbers in this
study.
. Types of
Specimens added silicone oils Remarks
SIR-A not added HTV SIR
SIR-B dimethyl silicone oil"’ | Peroxide cured
] 0,
SIR-C dlmgthyl p}{e:gyl > 50 wt%
silicone oil ATH
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| | (.
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Fig. 2. Typical experimental setup for the
contact angle.
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(c) SIR-A + sandpaper (d) SIR-A + sandpdper
+ AlO3 + AlOs + recovery

(e) SIR-B + sandpaper (f) SIR-C + sandpaper
+ AlLO; + recovery + AlOs + recovery
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Fig. 3. SEM photographs showing the surfaces of SIR after Al:Q3; contamination.
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Table 3. Surface resistivity of sound specimens.
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Table 2. Contact angle of sound specimens.
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Fig. 5. Changes of surface resistivity on SIR

Fig. 4. Changes of contact angle on SIR during

during recovery after AlbOs contamination.

recovery after Al:O; contamination.
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