ol
=

72E23-0 Rt I mME 7[AHH AHSL
A Study on Mechanical Interfacial Behaviors of Carbon
Black-filled Elastomeric Materials via Adhesion Improvement

bl

A

Qlstosta shstat
whryl - uz

x
rhu

o R

o

~ oX FIF

lo

o

e 1>
Ip
Y
-0,

o @ ox Mo x ®
o & o
N B
X >~
go of
lo B 2
o 2
fu S

X
liu =
019‘, oflt -
o rir L

. fu
[e2
Hu}
lo
i
N
N
2
it
S~
o
ol
o

2 oo
ofl o M
Je
%

il
S
{E
o
pau)
)
fin)
Ho
ol
_‘:1]‘
i)
)
=
S

Hu}
1o
k1
_l

fir
oM.
H
O+
H
=
g
!
oX,
ol
1o
N
X
~

29 VA 242 A4 2ol A= B ¥
e veidt e S o die 4= Qi 12
U B3RS A folls o] EH Al 4HEA ¥
o}, 273 B9 opet A4zte] Edo] 2t A3t
EAEY O £ S48 YE7 = S A
st EAe] 42 GRERE 7R (el A)
o] Zt £49 AfEET 53 AHE ] 9
3 FFA =2 Yehr] migolth &, A= AH
oA 9] o] ulj-$- Fa3tTH[12-14].

o5d 18 B3] AR Y Kol AL
FrRgdolt. FREAE 100} Ze DEA vl
220 27HE A4 B QAR E, ADHE, U
vk S0} Z1AE B4 AR, 2, v,
A o) WSR-S folm, A, UoFE A, WA 5
£ 9457 W71, A7) AR 27 7o

SFTH12].

Rubber Technology Vol. 18, No. 1, 2017

FZ Haro] ofstd, H7HA|e] Y} tiEZ A
LZA} Abol o] AHoA &8 o] 3R] X3t
I QRS A Wl dAF =271E 7159
AL 3 =L, 0|2 st E3A 9] 71 A1A &4
o] F43| gastA "rkal A et EJF, A2A}
WollA H7HA1 9] 4 e 15 59 7 1A 4 =
4 Fl T8 84 F shtdo] LA Uk BHA
ke, H7HA o) vlEE A, 72, 3ok FHgE 5
<= 54A S 2% 9 dvt 5o =g AAsk=
so=) dutaor A, 7|4, 7144 £4
I 22 59 400 B2 9= ETHI2,15,16].

AFA A AL Lo A THeiA] = 54 0]
U3, M3 58 A7 B4 4T a8 e
FINA F= G2 ok B AEHE F

o r

g A X|
=

T —

1993 Zeragatsta T (CNRS)
A AFEFA} Post-doc.

19962005 FH=1staA+
ShaAaTe AT

2005~@A] Astehsk ApAntstos}
St} waQlekEE)

Z o x

016 <lsjfst siaat s}
Y sjelL st} AR

13
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Table 1. Classification of carbon black for rubber by ASTM

Fregee 54

8 Eg AR 54

33 ok SNEL T T EINE ATb ARFE2 (kgfon)
ASTM gh¢] Edl, %) (m*/g) (145°C)  (AA kglem®) A E
N220 ISAF-HM 2.5 110~140 15 -46 -19 -16
30 -35 -19 -16
N330 HAF 2.5 70~90 10 -44 -5 +30
30 -39 -9 +26

N550 FEF 1.5 36~52 15 -58 -4 +32
30 -58 -9 +27

N770 SRF-HM 1.0 17~33 15 -58 -42 -7
30 -62 -51 -16

N990 MT 1.0 - 15 -98 -72 -37
30 -112 -84 -46
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Table 2, Various functional groups presented on the
surface of carbon black
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A RN 15§ SR saty 2L i
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sje 9 )4 Wshwo] YIS vl E 25 7}
wEY R Aok e/ BUAY SES
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oo AEAEL the T Aok (1) 7| AA AEE g0
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37, () o4 AsAtg oz FhRne Euo) 4o
9 715717 nR RS fact st om AT, o
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Figure 1. The equilibrium spreading pressures (z.) and
nonpolar elements () of surface free energy by
carbon black types.
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Figure 2. FT-R spectrum by chemically treatment on
carbon black surface.
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Figure 3. The equilibrium spreading pressures (z.J) and
nonpolar elements (7)) of surface free energy of
carbon black treated chemically.
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Figure 5. Polar () and nonpolar (75) components
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Table 3. Characteristic of liquids used for contact
angle measurement (20°C)

Table 4. pH, acidity and basicity of carbon black
surface-treated by oxygen gas plasma

nt n> A Acid value  Base value
mIm?) (mIm?) (mJm?) pH (meq/g) (meq/g)
Water 21.80 51.01 72.80 CB-0 6.39 1200 300
Diiodomethane 50.42 0.38 50.80 CB-5 6.00 1500 400
Ethylene glycol 31.00 16.70 47.70 CB-10 5.05 1900 700
CB-20 4.74 2200 700
CB-30 6.34 1400 600
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Figure 7. Acidity and basicity of carbon black surface
treated with nitrogen gas plasma.
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