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2 ok Z d79 3L &F FHEEYS oFd T2 SH2EY (DPCB)O} EiHol e a7 & 2813 S st 23t DPCBE
FT-IREAZ T 1100~1200 5P¢eTA )7l K9] EA8h= Si-0 92& Jeldch DPCBY #7] A@AZYA (Sif9)E THdte 1F2HEY 718
£2E &F 7229 E A8 AF2YE vd AAHUAG. SieIE FHT DPCBY 300% RE 2% F3FALAF () €F 2R =4
vetgon, yotR 54 A#Q I3 FAZLZE AA debdeh DPCBY 0 TolA9 tan 5% DPCB 50 phr 71& A@AZHAES 20% AHEE &
FoM ¢ FIREYRT 58020, 60 TAXY tan b ABAZHAY AL =o] 571 S8 HAdgh 23 & A7 AEE DPCBE 44
& fRAZS fAHEA HAALE A= HAPsin 4FEch

Abstract: The purpose of this experiment was to investigate the physical properties of rubber compounds with DPCB and pure carbon black. Si-O peak
in the silcia surface was observed at the range of wavenumber from 1,100 to 1,200 in the DPCB by FT-IR analysis. Cure rate of rubber compounds
containing DPCB and organic silane coupling agent (Si69) delayed compared with those containing pure carbon black. 300% modulus and interaction
coefficient of DPCB with silane coupling agent were higher than those of pure carbon black and PICO weight loss amount showed constant value. It
was found that 0 C tand of rubber compounds with DPCB was larger than those of pure carbon black at 2.0% silane coupling agent based on 50 phr
DPCB and 60 C tand of rubber compounds with DPCB decreased as increasing the usage of silane coupling agent. Consequently, it is postulated that
DPCB is strong candidate material for lowering rolling resistance under constant abrasion resistance.
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Table 1. Materials Description
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Table 3. Test Recipe for Carbon Black and DPCB

Ingredient Description Source

SBR -1500 | Styrene-butadiene-rubber 34 #3818 (KKPC)

Zinc oxide | Special grade (99%) Fold s}

Stearic acid | Acid No. 200 HABHA

N234 Carbon black LG Chem.

DPCB* Carbon black Cabot (USA)

Si69 Bis(3-triethoxysilylpropyl) Degussa (Germany)
tetrasulfane

Sulfur - v AGA}

Cure-NS N-tert-butyl-2-benzothiazol | %% 3}8t
sulfenamide

* DPCB: Dual phase carbon black

Table 2. Characteristics of Carbon Black and DPCB

ITEM N220 N234 DPCB?
NoSAY, m¥g 119 126 88
DBP”, cc/100 g 115 125 138
CDBP?, cc/100 g 100 100 104
Si, % - - 35

Y N,SA : Nitrogene surface area, m”/g

Y DBP : Dibutylphthalate adsorption number, cc/100 g

% CDBP : Crushed dibutylphthalate adsorption number, cc/100 g
Y DPCB : Dual phase carbon black

AE SBR-1500%, ZAAE doldst AE EF Aol
(special zinc oxide)? FFHA AFE 2=} (stearic acid)S
AHEETh ZhEA e uA3ALY sulfurE, FEEAE BYEst
9 cure-NSE AHgsiglen, daslel nf Exjde 43ze &
AL A AL ABAZYAE Degussadl SiBOE AA 3R
3 AHE BT £ d¥e AHEE F8 ARE Table 19, 72
£¥3 DPCBS S54& Table 20 Yehuigich,
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banbury mixer, Farrel Co.)& ©1£3t9 60 rpm $X8 27]&%
100 C, #F2% 150~160 TE FA8gth £daEs 28 7t
89, 381 FEEOZ 53 42 302 F¢ wFadch 2
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2.3. 84&%

N234 7HEEd 9 DPCB/F A48 nREZAEY 7M3ENS 2
AHel7] 98 @l 2u 8 (Monsanto; ODR 200 rheometer)& ©]43}
o 23X (), HE 7HBA () 24 stPom, v
FTAURAE £ A FYHEEAE o3l 234t AFE
4& ASTM D4129] we} AHE Axste] AFAE7] (Instron
6012)E ©]-&-8t 25 Tl Al 500 mm/min crossheads =9 100 kgf

ITEM C-1 C-2 S-1 S-2 S-3 S4
SBR1500 100 - - - - -
Zn0 30 -. - - - -
S/A 1.0 - - - - -
N220 By - - - - -
N234 - 30 - - - -
DPCB* - - 50 50 50 20
Si69 - - - 0.14 10 20
Sulfur 15| - - - - -
NS 10 - - - - -

* DPCB : Dual phase carbon black
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Figure 1. FT-IR spectrum for various filler type.
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Figure 2. The effect of filler type on cure rate.

%EV‘*?J ZWolA 179} &3 Fo dolgle T2 mE BEE
FHEEE T2 Lo EASe 27 %L 245 Aoz Hag 4
A} Figure 39 Yt e *03?‘.4% A4 (interaction coeffi-
cient)& BlaARA o] FA :r1 °] DPCB&

Be &5 7H2Edd v3}
o o7t ¥ A3 ALASF QE}LH”’ Red, 7] AFASHA
7} DPCB %% (50 phr) EHHI 2.0% (1 phr) o] @elXe ¢4 7HE
AR 52 AZALAFEE Jehlz U B 45244
THE $7E 2FEFYE gu|gch weA DPCB 71E 4] 4
RASHAE 20% o4 AHg3td £ F 7184 7tz gl 2ol
X 2@ 2FEA woAtEo] o] R¥o]| Fso] $HNHA &
4339 A3t ERdle) AFRAHL YPANT £ S oz
Azdd

FA8, A 9 A A 4 5, 198

4ok

2.00

1.75
C-1: N220 /Si69 = 50/0.00 phr
150 C-2: N234 /Si69 = 50/0.00 phr
: $-1: DPCB/Si69 = 50/0.00 phr

-
S S-2 : DPCB/Si69 = 50/0.14 phr
o 125} S-3 : DPCB/Si69 = 50/1.00 phr
5 S-4: DPCB/Si69 = 50/2.00 phr
8 1.00}
S
g 075} -
E u \.\-_—-’
7]
€ 050}
025}
0'00 1 3 1 1 1 1

C1 C2 S1 S22 8S-3 S4

Test condition number

Figure 3. The effect of filler type on interaction coefficient.
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Figure 4. The effect of filler type on modulus ratio,
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Figure 5. The effect of filler type on Young's modulus.
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Figure 6. The effect of filler type on mechanical properties.
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Figure 7. Image analyzer photographs for rupture surface of

tensile specimens (X 300).
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Figure 8. The effect of filler type on PICO and Cut & Chip loss.
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Figure 10. The effect of filler type on 0 & 60 C tangent delta.
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