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Effect of Environmental Factors including Ozone on the
Properties of EPDM Rubber and CR Rubber Blend
Seong Kee Min, Won Kee Lee, Ye Jin Park, Joong Won Hyun and Chan Young Park

Division of Applied Chemical Engineering, Pukyong National University, Busan 608-739, Korea
{Manuscript received 16 March, 2004; accepted 23 April. 2004)

With the help of mechanical mixing method such as Banbury mixer and open 2 roll mill, ethylene propylene
diene terpolymer (EPDM) was blended with the chloroprene rubber (CR) then mechanical properties and ozone
resistance test of blends were subsequently investigated. It was noted that the hardness increased with an
increasing of CR contents. Generally the hardness was increased with heat aging time most likely due to the
post cure. In ozone resistance test of blend, after 8 hours a portion of fine crack is obtained for pure CR. It is
confirmed that ozone resistance is greatly improved by addition of 25wt% EPDM to CR.
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polymer) ZFE= WoEA, WEA, A 2 Y Z AlE3ded, CRE 49 Denka Co.dlA 37
F4 502 o8 1% AF A9 ixﬂg’iH fs} s 40 grade® AHEStET) FtaAzE F44
2 AR 7hEAgdel disiA B2 AlE7} o] FojA L st2¢l MgO, ZnOS AH&3tQth 7H8&A A tet-
o9, d<o] NR, SBR 5| g oA A4 —T’—E} ramethyl thiuram disulfide(TT), 2-mercaptoimidaz-
73S wa Qg ¥nk opjel 53] ddol B71A  olinlor ethylene thiourea) (Na-22) $& Al&3d+s
st=rh= o1V gtk o]ojA] CRI¥E WEA, o} S8A 2= AdHoldAabo] AlEHYoH w3}

Wxshgde] #Holu =3 A HoAT CR(chlo- WA #|2E polymerized 2,24~ trimetyl 1,2-dihydro-

roprene rubber) L FE A7 H‘ﬂ 5 7kAACl quinoline (RD)E A&t 34 2= HAF
Zgaste] Zhgolv stgE Ado] UmMAE A% g9 carbon blacke] AFRE YT 28w SHESGE
o] gith CRaF <] FHuhe) % & 284 S4E = dioctyl phthalate (DOP)E A&t th.
FE3 W2 HYollA] Wy Av} HEI] F2 2T
= Moz olgd EAo B¥gAom QIFH= 22, A8
TEAEZN Ao QA s ARE Bo| AJLH 2 AToA 14 E-LS £ 16 ¢ Banbury mix-
3 Aoy erg olg&sle %72 E 50C, AFLE 80ToIA
wgtA B AFPo|AE EPDM 1% thste] CR - 30 rome £EE {43k *‘fﬂo}"ﬂﬁ} o5 2¥
1FE Eagste 4 EHE(compound)d 71A 2 1 ¢ AR od FAAG 4ES WA F4
2 A4 2 YeEA 5& =AY Bdze 24 3o 4%_'{} g ZH F 13 EHEL F0A
of A= LT W 90Fer Zo FAAxI A 24 Az #X s} 23 £HE 67 x 1272 open
< AE4T rolldl A 12 EHE 3 g4 713 &S Yol 40T
oAl 5 I+ ddEtA E£HIY HF EHES Ax
2. a9 =by stk AZE AHE uFe gAFze g4 oA
2.1 *‘?WHE 48 83t Aol F83| WAttt EPDM/
EPDM AF3HF) AFS KEP 504 grade  CR £ &2 ZAH|Z Table 101 JeRNAT} Exp-1,
Table 1. Basic Formulation of EPDM/CR Blends (unit @ g)
Exp-1 Exp-2 Exp-3 Exp-4 Exp-5
KEP2504 100 7 50 25 0
CR S-40 0 25 50 75 100
C/B HAF 24 24 24 24 24
DOP 10 10 10 10 10
St/acid 12 12 12 1.2 12
MgO 40 40 40 40 40
RD 2.0 2.0 2.0 2.0 2.0
S 1.2 1.2 1.2 1.2 1.2
Na-22 1 1 1 1 1
TT 04 04 04 0.4 04
Zn0O 5 5 5 5 5
TOTAL 148.8 148.8 148.8 148.8 148.8

* Remarks Ingredients
KEP 2504 : ethylene propylene diene terpolymer (2345348}
CR S-40 : chloroprene rubber (¥ ¥, Denka Co.)
C/B HAF : carbon black (high abrasion furnace)

DOP . dioctylphthalate (7}&)

St/acid  : stearic acid (¥4FA)

MgO ' magnesium oxide

RD . polymerized 2,2,4-trimethyli-1,2-dihydroquinoline (3=3}4}%] )
S osulfur (7HsHAD

Na-22  : 2-mercaptoimidazoline (7}3&214))

TT . tetramethyl thiuram disulfide (7}3& 2 4)

Zn0O . zinc oxide
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Fig. 1. Hardness of unaged and air-aged EPDM/CR
blends with different times at 100C.
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Table 2. Experimental Results of Unaged EPDM/CR Blends

Exp-1 Exp-2 Exp-3 Exp-4 Exp-5
Hardness(Shore A) 55 56 58 61 66
100% Modulus(kgf/cm®) 19.55 20.12 21.00 23.06 25.08
Table 3. Experimental Results of Air-aged EPDM/CR Blends measured at 70C
Measurement Condition @ 70°C x8hr
Exp-1 Exp-2 Exp-3 Exp-4 Exp-5
Hardness(Shore A) 56 57 59 62 63
100% Modulus(kgf/cm®) 19.86 20.64 21.98 2412 26.1
Compression Set(%) 12.63 11.26 9.54 8.12 7.21
Measurement Condition : 70°C*30hr
Exp-1 Exp-2 Exp-3 Exp-4 Exp-5
Hardness(Shore A) 58 59 61 64 70
100% Modulus(kgf/cm®) 20,52 2165 22.86 24.56 26.88
Compression Set(%) 17.85 1562 12.98 10.98 9.23
Measurement Condition @ 70°C x70hr
Exp-1 Exp-2 Exp-3 Exp4 Exp-5
Hardness(Shore A) 59 60 62 67 74
100% Modulus(kgf/cm?) 2067 21.88 23.26 25.22 2112
Compression Set(%) 24.26 1896 14.62 12.86 11.48
Measurement Condition : 707C x96hr
Exp-1 Exp-2 Exp-3 Exp-4 Exp-5
Hardness(Shore A) 60 61 64 69 78
100% Modulus(kgf/cm®) 21.26 22.12 23.45 2543 2156
Compression Set(%) 28.65 22.21 17.45 14.86 13.22
A2 Qaelggel Aske d vld@ Aew B
g o "27l $9 42 waagel 349 2
e MR AEEHAYoRA FaT d3 AT
g2 371 F9 =3P gloiME FESHpost
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32, 2x=W37} 100% modulusoﬂ v g3 1::3
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ot 37 FelAe] w3t 7?%"*1?3, = AAA & 3

AFE9 100TY QE M 8~95 AJ7h
ENES AR BAd= AJge oA 100% mod-
ulus®) WEE Fig. 291 Yelld o, 22318 53
Ags Figolth WA F7] FolA 714G w34
717 &2 EPDM/CRY ZFAwv]go} w2 100% mod-
ulus Zkel #3lol] JolA 50 wt% CR T F3Hak7tx|

50
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Fig. 2. 100% Modulus of unaged and air-aged EPDM/
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CR blends with different times at 1007C.
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Fig. 3. Compression set of air aged EPDM/CR blends
with different times at 1007C.

modulus # 2 FT7UYE ELES I 17}0}*‘
Z3%g Jehideh 283 EPDM# CR 2%

Table 4. Ozone Resistance Test of EPDM/CR Blends for Various Time

Test time(hrs) Exp-1 Exp-2 Exp-3 Exp—4 Exp-5
8 NC NC NC NC After 8hrs fine crack
30 NC NC NC NC After 8hrs fine crack
70 NC NC NC NC After 8hrs fine crack
9% NC NC NC NC After €hrs fine crack
NC : No Crack
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Fig. 4. Photographs of ozone resistance test for various reaction time.
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