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ABSTRACT

EPDM compound can be cured with either the sulfur and
peroxide based systems, In this study, heat resistance
and weatherability of EPDM compounds depending on curing
systems were investigated.

The test results showed that the peroxide-cured EPDM
was more resistant to heat ageing and UV photo-degradation
than the sulfur-cured EPDM and it is due to C-C bond is
more stable than C-§, S-S bond.
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Ethylene propylene diene terpolymer(EPDM), Ez|of@de,
AFA|, A2Z 15 Fol ¢loh AL A B WEM= 2
2t ddxeed 2252 gdon], 1 FoMd EPIMS S48
AQRY, ZIAAN Bd, Jvedd, UBREE FH3 emE
AHgo] kAo ZriEla Qi)

Ethylene propylene copolymer(EPM)i= Fafof o}FZglo]
QUoB® sulfur 714 H7ls3la peroxide 7hawto] slipd}
of EPIMZ ojYdelzt T2yl 9of A 34dPow mud
non-conjugated diene GiE-of peroxide 7}¥ ol sulfur
713%o] 7hsdtct,

IFE 7taxe] oial 7l sites] C-S2} C-C FHorix)
2 Aolg s AANH, B Hdo| AA aich ¥ 4
FoflMi= EPM AL E=E 242} sulfurgl peroxide 7hAlx]
¥ 7Hd 9 x4 2 diaA staale] o @Ry
astgcl,

2. 4%
2.1, A8
EPDM2 open two-ro!l milloflA] ASTM D 35680] Z3lo] 23

3] {3} laborotory heating press® F74 1 me] Mo g
o4& dysiel N2g Aasidel. chy ® 1o F A¥RE=
o] 2/44%& vehigdch

X 1. Age =4

Peroxide -Sul fur

EPDM 100 100
Yhite filler (ATH) 100 100
Zinc Oxide 5 s
Stearic Acid 1.5 1.5
0il 15 15
DCP 4 -

Sul fur - 1.5
MBT - 1.0
TM™ - 0.5

2.2. Ay

d3je] Y=g uieistsl ¢leto] shdel oyt daiet xpeju
o3 Wig Agdtdrh Mg dEs Toyosekiol dECH B
2§ olgsle] 120TAA 5004 2t7t2] ZidstdA 100212 ©
22 ARG ZAuol VAN B4 % fUeg FYsigdon,
Lol 548 AR Y A 4= Q-Panel Al ¥
3 W B Qg of3te 50047 <IE 2,00041 Fet ¥
Al A7 ¥ e Yoz ¢ Y=E Fsbidct A
AA B4 Instron 43028 ol B3| YPLE VS +
st on] RKUHHL TettexAl?] Precision Tand and C
Bridge® AME3ial, MAMYPSLE WAty ALALAF o1&
sto] Zystalrh. T E 200 Aol {uds} 2AZ el
wiglch

2. xd HuLH AYzA

Lamp Fluorescent UV B-313
Cycle 4 h UV/60TC, 4 h CON/SO T
2,000 Hrs
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3.1, Sulfur#} peroxide curing

EPFRE HEE st AAAEE 11 base polymers} AMESEim
M &L chgd o o] witta gl el oial vt
Briel g4z AANA Rgol AA ol ew A ol
=3

Sulfur@ 71222 = curing AlAME Mol A%,
& B4z ALZEE 2 H2Y W& JHFolg 234
B33 4984 E RA A Avlele Aol winAD By
blooming®& Yoxicha ghae] glch

Peroxidet= #ol\t W43t Fristelsd 49 xR
WB4& Zov] peroxidert BHEE L2} o 1207 o)4o|
22 233 ¥ydel $AT Fo| sulfurrt wiyan
filler} oil 50| peroxides] A& AN3}r|g4 clove N
71A dBeld F247t 2P¥ct  olYA peroxides} sulfurkl
oo #4043 AB4E R 2E Aol o] o
2oletz aelA oo thg E 3of ztzte] AYeyAE o}
ehfgicie).

E 3. ta 320 Ayofyx
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Bond Bonding energy ( kcal/mol )
-C-C- 62.7
-C-§- 54.5
-§-8- 21.5

EFDME Hel o} ol3hYe) $ENEI WEOT o
o2&, Ao Fof wlold A4 Na oy B 8
Aol Aebialal Fol UMLE By ox o2 st
2 systemofl T2 £4:% polymertt2] B4 W7isinal 3l
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3.2, 7ldg
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Aqge] dio) ol ARREE F48] Frpa AREE 2
48t Bagq& 2Aoo, oA AME ulA e Aofsix]
2 sulfurzt 2204 A% 7tailed gosign, e
£ d3te] 9y kgl AREHAI dAPolct & AY
HQl 273 dajel gAdttel ARZER FUlin A&
Zaste] Aust suisale] ZE2 3210he M4 ehdal
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Peroxide2] ZHfols old AYE Moy I Aey)
sulfurcf Hl8je] 2A olq ahelel wisiet glejon], o3
& A&l 44E J27R7 WS oA ok 28 A Yo
& W2 goty] wiEee woisar

E 4. it Aol ahe J1AN B4 ula (120T)

JPYT gl s Sulfur 7}2 | Peroxide 72
0 Al 100 100

WA | 10 A2 ws_ )15
FAl-& 200 A3} 166 110
300 At 188 18
(%) 400 A 193 122
500 Al 213 127
0 Al 100 100
ARE 100 Al 41 97
#xg | 200 42 39 95
300 A3t 27 91
(%) 400 A} 2 30 88
500 ]zt 26 86

thiol ZiddsAla Alge] RAMge] HE AR
g8t ge A8d 120CoAAM 50041071x] AAIAI 10041 2E
S48 rijol ooy 150TAA tand § HPAch
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2 tel b= U3 250 na o3} AbelM e cfr|H e
QEZoN A F4ED AAME ¥} AR UFdol A
& F& 22 290~380 nn2| xpdojr).  shsguel gl A
8= xenon lampt: A efedB FAHE MAE P B
AUV B lamp= 280 nm o NE YA B zhge] xjs)
Aol @3fol €A of dYL ojARE B dFofM AHRH W
B lamp7} xenon lamp¥th= ©f 7bR4t zZolelzr ¢aiA Ut}
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thE E 500 2,000 Al ZtotA] shk g st AlRe] A=}
ABEY] FAEY AMolg Uehiglenl peroxide® 7haAY
AlE7 g4 o $4 dFEdE 23 A Ag ol

5 7t&gat Aze] 2 J1AN 54 vz

34T g dxpy Sulfur 7} | Peroxide 7}z
P 500 A}z 65 92
o 1,000 2|3t 58 88
&
(x) !'50_0 A]{! 53 84
2,000 A} 7 50 80
N 500 Ajzt 48 82
1,000 A7} 44 75
21 &
%) 1,500 A2t 40 72
2,000 Aj7t 41 70

Chiolls 2,000A1 2t 7ha] ZRGERAN Alg2gE 24y AL
(25C)ollAl 25C <912 150C 7Hx] Adgalzin {ATAH
tand & A ZA=1E 2% 33} 4ol Zz Uehidcl, &3
2=7t F7hel wel =3 43Ul AYL4T tand ol F
ZioteE 2E4& ¥ 4 220 sulfur BTl peroxide2] F7}H&ol
v 2202 A peroxide |20 1 FMFAo| WA O
ehysiel ol&& woith

0.25

0.2 Suttur Curing

~o— Original = 500 Hours
=8~ 1000 Hours
—i 1500 Hours
~¥ 9000 Hours

0.15

Tan &

0.1

0.05

% % 75 e i 1o
Temp. (°C)
a7 3, A4dst AlEe SEZTle] BE tand W
(sulfur 7} A1 8)

0.25

0.2{ Peroxide Curing

—8— Ordginal =¥~ 600 Hours
0.15] o 1000 Hours =&~ 1600 Hours
~4- 2000 Hows

Tand

0.1

0.06:

%5 50 7% 100 125 150
Temp. (‘C)
329 4 Ft&9Es ARY 2EFVll ol tand W
(peroxide 7}2Al &)

E HE Al & Az} 2,004 L EUAY ARG
Aol 10T I MAAYES HEY AZE 2% Sl
Uehigich szl o AelolMe] MY S sulfur
o} peroxidest A&oiM Hl%¥ Y&k Roltht FPLE 3
7iof wel BASl Zatt: Rgg vehdolen sulfurs 7
A&o] o Alstdn, 2,004 FEENY A A2oiA
AHAY o] 10' A= W UL vrlglen o2 dYE
iyt Alge] Awizt FoAo|FAYL) A42R 1 WA 9%l
Py ojRoleln U LEF7tel izt MAAYo|
Az AS AxEEol WAy wEolztz gzud
[51.

1E+17
1E+16;

1E+15, \
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1E+14

Volume resistivity
I/D
/

AN

BB A N ¢ N\
N AN
AN

1E+12 \u ~
\'
1E+11 \°\
.\i
25 50 75 100 126 150

Tosp. (T)

(M) peroxide-cured EPIM. wwesthared

(&) sulfur-cured EPK, unesathered

{Q)) parcxide-cured EPM, 20004 seathaced,
() sulfur-cured EPOX, 2000Mr sesthersd

a5 sMedet Asel SEFv o MAAYE A%

4. HE

(1) EPDM cospound?] fU&2 ZxF7lof ulel Frlsidle
o, peroxide curing®] sulfurfc} .Gl &0 UAMLG 2= A
* Ystch

(2) 7tdgste} xiold 7Rt BF peroxides} sulfurld
ot 4R o 94 Jadd & vepdolch

(3) 2=37tef whel MANGLS ZAFAD 2,004 7Hy
d3" Aae 10° A= e Y& Yehigd
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