Elastomer
Vol. 43, No. 1, pp 8~17 (2008)

EPDM &5 B1910] [HE SBR/EPDM E3IE= ZEE9|
e ZESd Sax SEo gt 17
of & H-Z4 B 2% 7 4-3 7 B
A et 5o
(2008 1€ 10% A<=, 20084 3€¥ 129 <=4 = A=)

Studies on the Ozone Resistance and Physical Properties of
SBR/EPDM Blend Compound due to EPDM Content Variation

Jong-Cheol Lee, Tae-Geun Kim,
Ki-Seob Hwang, and KiRyong Ha"
Department of Chemical Engineering, Keimyung University, Daegu 704-701 Korea
(Received January 10, 2008, Revised & Accepted March 12, 2008)

2 9f: Styrene-butadiene rubber(SBR)S wWju}2Al, A8, WRIAo] 4 A7 SBRS F4
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ethylene-propylene-diene terpolymer(EPDM)S t}efst HI-&2 E=sla, WIAAFOZHN A
F4e aslr] st g B471eS AMSStd AR, EE8 2%, REYA, fEHol
E HeEA, B4 22y R34E S48

2 472 Bo] SBRI EPDM BAEe] zusle]l 4E 542 A7 A%, SBRe tat
o] EPDM 30% EHEA] G840 $8taL, HeEAol S7kske 3s & 4 Atk

ABSTRACT : Styrene-butadiene rubber(SBR) has good abrasion resistance, miscibility, and anti-vibration
property. however, it is easily damaged by ozone and swelled by hydrocarbon fluids because of unsaturation
part in main chain, that causes loss of visco-elasticity and reduction of product’s life cycle. Therefore,
object of this study is to cope with this problem.

SBR is blended with various proportion of ethylene-propylene-diene terpolymer(EPDM), which has excellent
ozone and oxygen resistance, to improve physical properties and ozone resistance, and diverse analytical
techniques are used to measure morphology, glass transition temperature(T), ozone-resistance, degradation
temperature, static spring constant, hardness for considering a suitability for anti-vibration industrial product.
We found that the blend consisting of SBR 70% and EPDM 30% showed no crack after ozone test
and good miscibility between SBR and EPDM from this study.
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Figure 1. TEM images from SBR/EPDM blends. (a:10/90, b:90/10, ¢:30:70, d:70/30, e:50/50).
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Table 1. Vulcanization Experiment

d - 3%

No2 HIFES TGAZ 43T Ho=, 167C~31
4T 2=H9lollA SBRell 3ol gl f7]
A7 s Ao AAEmY o] Joox
o] FEATY 3.8%E ARX|EtaL Tk 341°TCelA
SBREZH O] Eal7} AlAtEe] 516TolA & &
E 3 516TolFANME oF 0.7% F= vEe] A
F Feth ols Eefstal B e e
t}. Figure 2 (b)= Figure 2(a)2] DTG[TGA thermo-
gram®] P&, Derivative TGS YERH A o]t}

Figure 3(a)= <=4 EPDM2| TGA thermogram=-
Yeld ACe=Z 300TCoA EPDM] #37} A]2t=
o] 504Cellx kA Faigch. SBR¥ EPDM] %
Aol 42y g Ed=d" AlFEE9 TGA thermo-
gram=-< SBR¥ EPDME] TGA thermogram=3} H]
3t Figure 40| YERY ST

Figure 4(2)914] EW SBR/EPDM E-al =] 4]
SBRe| tisted EPDM®] i Z <l Hlgo] 7t &

RUBBER Materials Filler(phr) Vulcanization Accelerator Note

No FEF | ZnO | R-P1 S cz BZ NBS TOTAL
1 1.00 0.25 0.50 1.00 2.75 Base 1
SBR (100) 2 50 3 7 1.50 0.50 1.00 1.50 4.50 Base 2
3 2.00 0.75 1.50 2.00 7.25 Base 3
SBR (90) 4 1.00 0.25 0.50 1.00 2.75 Base 1
+ 5 50 3 7 1.50 0.50 1.00 1.50 4.50 Base 2
EPDM (10) 6 2.00 0.75 1.50 2.00 7.25 Base 3
SBR (70) 7 1.00 0.25 0.50 1.00 275 Base 1
+ 8 50 3 7 1.50 0.50 1.00 1.50 4.50 Base 2
EPDM (30) 9 2.00 0.75 1.50 2.00 7.25 Base 3
SBR (60) 10 1.00 0.25 0.50 1.00 2.75 Base 1
+ 11 50 3 7 1.50 0.50 1.00 1.50 4.50 Base 2
EPDM (40) 12 2.00 0.75 1.50 2.00 7.25 Base 3
SBR (50) 13 1.00 0.25 0.50 1.00 275 Base 1
+ 14 50 3 7 1.50 0.50 1.00 1.50 4.50 Base 2
EPDM (50) 15 2.00 0.75 1.50 2.00 7.25 Base 3
16 1.00 0.25 0.50 1.00 275 Base 1
EPDM (100) 17 50 3 7 1.50 0.50 1.00 1.50 4.50 Base 2
18 2.00 0.75 1.50 2.00 7.25 Base 3

(Condition : 160°Cx20 min)
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Figure 2. TGA thermogram(a) and DTG curve(b) of
No.2 compound (see tablel)

= Ed=9] thermogram®] SBRE] thermogramol]
] EPDM?] thermogram®.Z ©]&EH+< &4 & &
Aexrt oAl a4 TF 5 Ao 17

SBR¥} EPDMo] B =9 571 ZAjo] Eall=
2 167ColA FAAdEC] S AlFsh=
AZE ATk 283, 200T oA 300C &=
g3t Figure 4(a)°ll AFdste] HeERIATH

Figure 4(b)x Figure 4(a)2] DTG curveS< e}
W 7o 2 SBR/ EPDM E# =94 EPDMY] &4
o] SBREU Atjdoz Wolye ule} Hal2=
HeA7E FA depds & 7 AUt 400TolA]
500C 2=73Hs giste] Figure 4(b)oll AHsted
YERH AT

=

13

300

80

60 1

40 -

20 -

100 200 300 400 500

Temperature[T]

(a)

300 508
I

0.0

481

-0.5

100 200 300 400 500

Temperature[T ]
(b)

Figure 3. TGA thermogram(a) and DTG curve(b) of
pure EPDM.
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Figure 5. Effect of EPDM and curing agent content on (a)ML, (b)MH, (C)ts; and (d)tcoo of SBR/EPDM blends
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Figure 6. The optical image of SBR/EPDM blends after
ozone test (Specimen was extended 20% and then tested
for 70 hours at 40C in 50 pphm levels of ozone
chamber)
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Figure 7. Effect of EPDM and curing agent content on
hardness, hysteresis, and static spring content of SBR/
EPDM blends.
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