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Z5 : EPDM(ethylene propylene diene monomer)/2 2] 15 EA=E Alxslal, A-g3lAlel sl A7t &
24 W3ls Auugith. EPDMI A2 15(SR)e 2AHE 9010014 10190 wite AlelZ ZH3don, Bra
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Abstract: EPDM (ethylene propylene diene monomer)/silicone rubber blends were prepared and the influence of a
compatibilizer and therma aging on the properties of the blends was investigated. The blends of which the
compositions were varied in the range of 90/10 through 10/90 wt% were melt mixed by using a Brabender
Plasticoder (internal mixer) and were vulcanized by a hot press. The morphology of the vulcanized EPDM/SR
blends was examined by scanning electron microscopy (SEM). After the thermal Aging for 24, 48, 96 hrsat 100 C
in an air oven, hardness, tensile strength, elongation and contact angle of the blends were investigated. From the
result of the morphology, it was confirmed that the domain size of the blends containing the compatibilizer was
reduced. As the increase of the thermal aging time, hardness and tensile strength of the blends decreased but
elongation and contact angle increased.

K eywor ds EPDM, silicone rubber, compatibilizer, thermal aging, MAH-g-EPDM.

1 ME iAo R At AAFHARA Z1AA B4, U, dEd
ol o f7] AF-ERT 53k, 348 el 547171 §lo]
SAAATL 7|AA, A71H 2B AE i Wl gls ¥l o} A e Y 9 ZRu 3 AGAES 2R ReA )
Yb AR gl whel 24 25 4 =EFo ok & b ARSI S A D3l o] frvterh dojd)® HeE
gk kel ularestR Qlete] widd xlol ofgk %ol Frtst a5E BA 2l A=4KS-0) 2l F1ER o] FojA )
3o, AERs 93E Fax| e ghy-Ee] st de el o2 f71A e Hlaste] 7%, 9F, AkA SOl o
A G fIx|BaL Q7] wliTel] HAEe] S o8k Atavt & Absh kg, Mg T [d71A BAo] wig- etk ek e
olua & FAlelth ol9} B2 BAE Ay A FHTole FHANUAE LFAS FIAA EAYS A ALY T W%
ARl 2FA FF 7ee] FH AT ot Ha vk = 4 g U5nat go) g4 A mEFH R o] WAl
Ads), 71Eds) B FH S e T 2L Ad Y 1% 8 A& o2 fFAEh 22y, 7HAo] arteln A 4] U
o W84 dAlsd FitEE del F54 A Alz=gle] A ¥ o] tk
uk Golr od w2 N2 ddAsel site] sl Has ol¢} &2 EPDM¥} A& 5] TS Beksto]l it st
SI= Al Agol 7hsd AAARE 47] A8 EPDM/SR Eel=o] 3k
HAY AAg B2} AFEE EPDMI} AE]E 1 slicone rub- A7 Guks] KeE 3 QITh Kole 5% Bl Aol HlAkgA Bal
ber, SR) 5¢] F=2 A&HTE EPOMS g allx} ZzAdls) tiglo] =21 EPDM/SR EJl=9] 8448 dAIA 58 7144 B4
A7) gk 712 AR FedElike] 1P = Ed EPDM(MAH-g-
TTo whom correspondence should be addressed. E-mail: kychoi @krict.rekr EPDM)¥} o} F&oln| =7} 1| EH 2] (acrylamide-g-silicone) 2]

166



H=3b7F EPDM/AE EE - SRES] B4 A= 4 167

2= Az} 24 S| o :
8 EPDM/SR B3l=o] 24 wgle} QriAle] dafo] e B4
sl B A7 S vl =

¢-EPDM-polydimethylsioxaneS: A|28151 0, A28l 4884471 EFDMY
R Bil=e] NAH B4 A7) 54 5ol mAE 9% @
Zeh v} gleh,

B Ao = HARA ¢ EPDM/SR Bdl=9] Ao uhE
Zzx9l 840 WalE xAkaly] 918 W 240 2 &5 )
2 BUES Azalglon], Agsiae] W7} f-et sl 2710
e mZax, 7)Y 843 HEzte] Wate Aungi.

t

2. Al

oo

21 M2

EPDM-& 5-gthylene-2-norbornene(ENB)S- &H3-3+ Du PontAl2] Nor-
del IP NDR4640(ethylene/propylene/ENB = 55/40/5 wt%; H]Z = 0.86;
Mooney Viscosity ML, 125 C =40)S AH8-5131.21, SRS Dow Cor-
ningAke] Silastic GP437(vinyl methyl based silicong, H]5=1.1; 7}4
T 190)S ARSI 483kl (compatibilizer © C)E F4Eelat
o] ZgZEH EPDMS! CromptonAle] Royatuf 498(maeic anhydride
10Wt%' Hl%—:oag- Mooney viscosity MLy, 125 C=30; Ty=46 C)

S AHEE AL, THAl 2= ditert-butyl peroxy-isopropyl)benzene2]  $HF

1 40wt962! Akzo NobdA}2] Perkadox 14-40MBE AH&-3}3ith

22 S/ES| HiE ¥ M=

B Ao AlgE EPDM/SR EA =] wgi]E Taole 101 LE}
o) Ed == BrabenderAle] PladicorderS ©]-&3le] 50 C, 60
rpmOE TS} o] A3tk Table 10 S0l nigh| &0 u}
o} WA EPDMI FE3AIE FSlete] 3t EFE ohe ol
ol RS HUkske, TUS oA 5 FF E3ke &, JhalA|
7)) 5 ol E3te] EPDM/SR ZA=2 9383t A
g 7kl EYEE hot pressE ©]-8-81ed 170 CollA] 2000 psi
o2 1081 7Fdate] FAZE 1 mmel A EAS] ZFuAl RS A
'EP‘ZM A EZS] 7Tt H S SiEe 7tuE flal 150 T 2%

H 7tE Q& 2417 3 FIFaA|Z T

23 43 HE

H7kal s EdlEe] A3t Aess ¥ B7] 915 Alpha Tech
nologyAH2] oscillating disk rheometer(ODR, ODR-2000)E ©]-8-5}¢]
ASTM D 25020 whe} &%2 170 T2 JE2}S 32 f48l0] E

i N 2 %N mlm

Table 1. Formulation of EPDM/SR Blends

(unit : phr)

Sample EPDM SR Compatibilizer Perkadox
Pure EPDM 100 0 0 6
EP90/SR10 90 10 0 6
EP70/SR30 70 30 0 6
EP50/SR50 50 50 0 6
EP30/SR70 30 70 0 6
EP10/SR90 10 90 0 6
Pure SR 0 100 0 6
EP90/SR10/C5 90 10 5 6
EP70/SR30/C5 70 30 5 6
EP50/SR50/C5 50 50 5 6
EP30/SR70/C5 30 70 5 6
EP10/SR90/C5 10 90 5 6
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Figure 1. Rheographs of EPDM/SR blends.
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Figure 2. Rheographs of EPDM/SR blends with 5 phr compatibilizer.

Table 2. Curing Char acteristics of EPDM/SR Blends
ODR(170 C)

Smple TN T M) () te(se0)
Pure EPDM 59.28 5.86 78 750

Pure SR 24.59 2.29 40 502
EP90/SR10 55.74 4.15 64 576
EP70/SR30 50.47 3.63 57 502
EP50/SR50 41.70 2.97 48 512
EP30/SR70 35.70 2.69 47 487
EP10/SR90 27.52 2.45 40 416

*soorch time(t), 90% curing time(teoo), Maximum torque(My), minimum torque(My ).
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Table 3. Curing Characteristics of EPDM/SR Blends with 5 phr of
Compatibilizer

ODR (170 )
sample T N MUN m) te(seo) feoo(SE0)
EPOO/SRI0ICS 6059 462 53 611
EP70/SR30/C5 5171 3.79 58 599
EPS0/SR50/C5 4589 3.07 49 572
EP30/SR70/C5 3651 2.86 a7 525
EPI0/SRO0/CS 2772 258 a7 493

Figure 3. SEM photographs for EPDM/SR blends; () EP0/SR10, (b)
EP70/SR30, (c) EPS0/SR50, (d) EP30/SR70, (€) EP10/SR90, (f) EP9O/
SRI10/C5, (g) EP70/SR30/C5, (h) EPS0/SR50/C5, (i) EP30/SR70/C5, and
(i) EP10/SR90/CS5.
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Figure 4. Hardness of (8) EPDM/SR blends and (b) EPDM/SR blends
with 5 phr of competibilizer.

71 AEAE ke & AS-mrt ZelAr) o &
EPDM©] 90 wt%¥d wl F&-3tA1e] 7ol wet 24}l SRe| A
717k Sk 494 1 pm o]stR ozl Alo] #AE| Tk o]e} o] &
cbdel A7 Aol Ao RFEH AF8siASl MAH-g-EPDMO]

= = =1,

EPDM3} SRe] Al s AAAIA Aol S7FE AT As
& 5 U

33 7IAX 24

Figure 4l EPDM/SR S1=9] dieglof] w}2 Ax ¥ists e}
Utk FEEAE ArleiA e de BdlsoMs AdeE 1
o] gkl S7hgtel whet B AP om vtelx: A B
old, ol A -9 Zrr} EPDMELF Y| wiitolth &
o] g AlRte] Skl wet Aerh AsSivh dukdow

W= ol e Aol A= F7HARL Tkl whgo] Xgsjo] 1t
7b gaeiA e, 25 6 2 2o ARze] o] doju

B HEsL olleh, el Aol AvHw

Bk Ast

m AolE @S weltha defA] kP 2 Ao E A3}
T Aol @ Ao At dojwton, ojeh B2 Ayk=
Abgddtel o7k gFoletal et

FEIAE 7R el A o o] Sl w
gt Bt dPor FAadhke AES BAAth di=st AlRlo] %64
A v AYZ a5 o] 50w FAT AR HAE B
OJAIRE 80% ol el M= fHane] Fo] FoEHh o= AR %
ol 325 0] Sl EPDMo] dste|o] Algdeto] dofy] wi

169

601 5 2w aung
— —a—48 hr aging o
N —v—96 hr aging
§ 5o e .
E’ o?-/
= v
= 404
g 59%:/
& i
[} 30 / /
7 = o
[ L}
& 204 A/A /
1 O Y/ T T T T T
0 20 40 60 80 100
Silicone contents(%)
@
604 Ty 7@
) —4—48 hr aging
—v— 96 hr agin
E 50. ging . ?o /
< ]
S 404 /
[o)) o)
@ . / : /A
» 304
% o
c =4
K 204
1 O T T T T
0 20 40 60 80 100

Silicone contents(%)

(b)
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Figure 6. Elongation of (2) EPDM/SR blends, (b) EPDM/SR blends with
5 phr of compatibilizer.
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