Q Elastomers and Composites
Qq,, Vol. 50, No. 4, pp. 258~264 (December 2015)

Print ISSN 2092-9676/Online ISSN 2288-7725 \?\
DOI: http://dx.doi.org/10.7473/EC.2015.50.4.258 chec

The Effect of the Shape of the Precured CIIR on the Physical
Properties of the BR/CIIR Composites

Kyeongdeok Pyo and Chacheol Park’

Division of Energy & Bio Engineering, Dongseo University, Pusan 608-739, Korea
(Received August 24, 2015, Revised August 31, 2015, Accepted September 2, 2015)

Abstract: Rubber composites were prepared by precured CIIR pulverized at knead shear force in order to research the
effects of the BR/PCP composites. The particle size of domain in BR/CIIR composites was decreased and homogeneously
dispersed by the precured CIIR pulverized. However, it was difficult to use the product when the content is 40 phr and pre-
cured of 40%. BR/PCP composites have improved mechanical properies as compared that of the addition of simply cut chip

composite.
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Experimental
1. ME=E

H2 AFo] BEAoZ AMEE CIIRS Exxon MobilAlY]
CIIR-1066& AHg-3lg.0m, A&Ato 2 A1g¥E BRUEL 2
T A+ 33te] KOSYN 01(KBR)Z ARESHA. 7haA] 2
ARERAE FLS UGN AL TUE FES
sulfur (S), ZnO, didenzothiazole disulfide (MBTS) 9 tetra-
methythiuram monosulfide (TMTM)E A A|glo] 1|2 AR
3}t Stearic acid (SAy= (F)IAAEA7FS] ELOFAD
TH100Z BAIlo] I = AREsHTh A AESIA = o=
Y gAY Si-695, ZEAA 2 UL PRAAGFEAY W-
1500 ARl on, §8A= KPX Green Chemical®]
KONION PEG-40002 AM&-3}4 . AR A= Sumitomo
Chemical®] butylated hydroxytoluene (BHT)E, XA ==
RaudiaAl9] Zeosil 175GE A3

2. AJEEH=

21 28E M=

MEYAZ AREH EHES LFARIHYAA TAs=
2325 YAE] oA 2dA £de2 EHES A=t
At IAEANAE 7t2A L RN E Ao 9 1
% 9 4IRS Table 10] Lrehl wighulo] wheba &xpae
= =Qalqth. 13 23 £4L BR o] CIIR 2% 22k8
250 ml §=Fo] ey EA7] ¥, 30 pme] &Eo)A

Table 1. Recipes for Domain and Matrix Rubber Compound

Materials Domain (phr) Matrix (phr)
CIIR 100 -
BR - 100

Stearic acid 1 1

Zeosill75 30 30
Si-69 2 2

White oil 3 3
BHT 1 1

PEG 4000 1 1
ZnO 5 5

Sulfur 1.5 1.5
TS 0.5 0.2
DM 1 1

60°C & 80°CE -AHEA 5 B7H Aerelo] ogt 4L 7
5, 244, ZeAA 02 9 A2k ASYA S £, PEG
4000 12 9 ASFAAQl BHT 128 65 Fo] £ato] |
A 9L S 13 EAELS 40°C2] H7 15 ome] A
EA 7tuA 9 7tEEZA &, MBTS, TMTM ¥ ZnO
2 =glato] 1008 3jdsto] FUAsHA TSk 22 TAE
o Az B T 247 PR £

2.2. TH9l M=

Tlo@ AR CIR 9u]7}E(PCIIR)E Table 13}
Zo] uigt £AE CIIRS 24A7F SAAIZ £, 3 mme] 37
A7 3 mm)Z Adste] 150°CoA 10&, 138 2 178 &
oF 7k sle] ZFLE 20%, 30% 2 40%¢<1 PCIIR20, PCIIR30
9 PCIIR40L. 2 A|235}3{ct. CIIRE oH]7ta P EHA|
F 7h AIZHE Table 29 YEFH RITh Top FetAEHE 2
2% Hd E33E2] 90%¢°] dFdte 7FLAIZEOE Table
13} Zro] vjE CIRE| 7-¢- 44202 eyt o8|7ka
AZF 105, 138 9 1750]910m, 20%, 30% L 40%= 4
Z du7tae] F¢ FeAEwEHE S3E dqurtanes 2t
ZF 19%, 29% 2 39%% t}. g7k PCIIR20, PCIIR30 2
PCIIR402 z}zF AH|g Z27]2 Yo Wil 60°Co|A 10
= &<t 30 rpm o 2 Ae7bgste] Hoh A2 QA= Y5t
A 7+2E ofu]7ta B E(PC20P, PC20P ¥ PC40P) A
23}tk PC40CE 40% olu]7}% PCIIR40E Ea51%
22 AR 3 mm, 0] 3 mm)9] AE7tRES 9]

sk,

2.3, 23l HX

EZAZ AMEEE BR EHE0| ofju|7taE CIR £4
£ 10 phr, 20 phr, 30 phr @ 40 phr& AL Ut £
gt & 60°Col A 5E7F E#staL, 155°Co| A &% At 7+
- §F&sto] LR B34 (BR/PCP)E A|=35}1%ith BR/PCP &
A AZRE Yt uig vl @ T 274-& Table 39 et
Witk B39 7k AJ7HS Table 20 Urepd ule} Zho)
Tool Al AB]7FRA|THS: ALt gFre 2 345, 318 9 278
o] itt.

Table 2. Precured and Second Curing Times of CIIR

Curing Time (min.) Pulverization

Code - .
Precured Second curing” (min.)
CIIR - - Too 44 -
PC20P T 10 Too-T2o 34 10
PC30P Ts0 13 Too-T30 31 10
PC40P Tao 17 Too-T4o 27 10
PC40C Tao 17 Tog-Tao 27 -

9Second curing is performed during mixing with BR in composites.
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(c) PC40P (d) PC40C
Figure 1. Photographs (1 mm, x100 and 1 mm, x40) of Ground PCIIR; (a) PC20P (x100), (b) PC30P (x100), (c) PC40P (x100), (d)
PC40C (x40).

Table 3. Rubber Composition in BR/CIIR Composite and Processing Time for Precured CIIR

Ratio of Rubber Compounds (phr)

Code Secend curing (min.)
BR CIIR PC20P PC30P PC40P PC40C

BR100 100 0
BR/CIIR10* 90 10 0
BR/CIIR20* 80 20 0
BR/CIIR30* 70 30 0
BR/CIIR40* 60 40 0
BR/PC20P10 100 10 34
BR/PC20P20 100 20 34
BR/PC20P30 100 30 34
BR/PC20P40 100 40 34
BR/PC30P10 100 10 31
BR/PC30P20 100 20 31
BR/PC30P30 100 30 31
BR/PC30P40 100 40 31
BR/PC40P10 100 10 27
BR/PC40P20 100 20 27
BR/PC40P30 100 30 27
BR/PC40P40 100 40 27
BR/PC40C10 100 10 27
BR/PC40C20 100 20 27
BR/PC40C30 100 30 27
BR/PC40C40 100 40 27

*Simple Blend
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Results and Discussion
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Table 4. Mechanical Properties of BR/IPCP Composites

Tensile . Anti- Friction
strength Elonﬂgatlon abrasion  coefficient

(kgiemy ) %) W)

BR 93.6 449.9 570 1.04
BR/CIIR10* 85.85 367.2 220 1.28
BR/CIIR20* 80.34 368.24 180 1.38
BR/CIIR30* 75.35 375.69 119 1.58
BR/CIIR40* 66.89 385.18 89 2.1
BR/PC20P10 95.07 450.53 488 1.6
BR/PC20P20 88.1 465 280 1.77
BR/PC20P30 84.4 4749 241 1.96
BR/PC20P40 78.21 508.6 197 2.14
BR/PC30P10 85.15 496.1 522 1.63
BR/PC30P20 80.24 496.9 352 1.8
BR/PC30P30 77.96 465.5 299 2.01
BR/PC30P40 75.19 463.1 233 2.14
BR/PC40P10 82.8 462.5 551 1.7
BR/PC40P20 74.44 460.1 434 1.8
BR/PC40P30 70.65 461.5 335 2.14
BR/PC40P40 65.87 466.1 280 2.25
BR/PC40C10 78.66 403.3 530 1.7
BR/PC40C20 69.29 410.9 407 2.05
BR/PC40C30 61.55 4349 315 2.25
BR/PC40C40 51.57 449.7 221 2.48

*Simple Blend
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Figure 2. Variation of tensile strength of BR/IPCP composites with
content of Ground PCIIR.
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Figure 3. Variation of elongation of BR/PCP composites with
content of Ground PCIIR.
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Figure 4. Variation of abrasion resistance of BR/PCP composites
with content of Ground PCIIR.
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Figure 5. Variation of coefficient of friction (dry) of BR/PCP
composites with content of Ground PCIIR.
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(d) BR/PC40P40



264

Kyeongdeok Pyo et al. / Elastomers and Composites Vol.

50, No. 4, pp. 258-264 (December 2015)

= 22 AES Al

BR/CIIR B¢} Zro] @ EAEZ 9= Yot 54
o] Ak&Ht o]stE FA|3] Aet Bido| ClIRE of|H] 7k
2 A7t BEgAY A dadAdo] A=Y EgE
CIR HH]7h E42-2 71 BRPCP £33 9] 79+ 9
HI7H HS H71RE BeEY nasH 22 32 el
t}. CIIR dB7ta BEHES AH7ke A A= A
AN Bk =rQ19] Rt ZotA| L F Ul EATE Y
t}. 3FA|E PCP §Hego] 40 phr, A8 7k =7} 40%<1 wAHY
< AHEEE BEHA Y A Aol AR FA AFLRE AN
37] T3t Arg 2 Uebgth CHR du)7 28-S B8t
BR E3A o 7ol whet CIIRE oB|7ta st Jei = g
3] Adet A& 7Kg EA| 00 visto] 71AH E4o] FF
=itk EAMY O R AHESt= CIIRE AB|7hast e o
| At oz AR ¢ YTolA] e dAdrt
t & B4 Az B Hrtshs A RS 3
gto] A7t ES H7IeE EA|Y QU= 9| A 5tE
PA1 EARS AT & IS A= 7|ddrt

ol

do

fr e okt #
s

rx

Acknowledgments

A

rr

B2 AU A5y A Yol gJste] o]FFH G
Yyr}.
References

1.J. K. Lee and S. W. Koh, “Wear characteristics on particle

(98]

10.

volume fraction of nano silica composite materials”, Fish.
Tech., 49, (2013).

. J. H. Youn and S. Y. Kang, “Wear behavior of C/B filled NR

compounds using a Blade-type Abrader”, Elast. Compos., 49,
73 (2014).

. A. Schallamach, “Friction and abrasion of rubber”, Wear, 1,

384 (1958).

. K. A. Grosch, “The relation between the friction and vis-co-

elastic properties of rubber”, Proc. Roy. Soc., A274, 21
(1963).

. D. H. Kim and S. Y. Kang, “Determination of abrasion Rate

of SBR Rubber Compounds using a Knife-blade Abrader”,
Elast. Compos., 49, 149 (2014).

. C.S. Ryu, C. K. Hong, C. W. Moon, and S. Y. Kang, “Effects

of Particle Size and Structure of Fillers on the Friction and
Wear Behavior of Filled Elastomer”, Elast. Compos., 41, 194
(2000).

. C. C. Park and K. D. Pyo, “Effect of chlorobutyl rubber on the

mechanical properties of chlorobuty rubber blends”, Elast.
Compos., 45, 280 (2010).

. C. C. Park and K. D. Pyo, “A Study on the friction and anti-

abrasion properties of rubber blends for shoes outsole”, Elast.
Compos., 46, 324 (2011).

. K. D. Pyo, J. S. Choi, J. N. Lee, and C. C. Park, “Improve-

ment of frictional property of BR/CIIR composite rubber for
shoe outsole”, Polymer(Korea), 37, 255 (2013).

K. D. Pyo and C. C. Park, “The effect of the Knead Process-
ing of the Precured CIIR on the Physical Properties of the BR/
PCIIR Composites”, Elast. Compos., 49, 127 (2014).



