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Research on Storage Aging Performance of Rubber Compound of EPDM
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QIANG Fuzhi

Abstract The aging property of the rubber compound of insulation layer determined the storage time before the
use of the insulation layer. In order to grasp the influence of the storage time of the rubber compound of insulation
layer on the subsequent performance of the insulation layer, the storage time of the rubber compound of insulation
layer was controlled.The thermal oxygen aging test was used to study the change of properties of the rubber compound
of insulation layer after different aging time. The results show that, with the extension of the aging time, the DCP
decomposes and the molecular chain of EPDM breaks at high temperature, the mechanical properties, vulcanization
properties, adhesive properties and gel content of the rubber compound of insulation layer decreases, while other
physicochemical properties do not change significantly. Therefore, in order to effectively improve the storage period
of the insulation layer at high temperature and extend the service life, the strict attention should be paid to storage
temperature and keeping away from light and ultraviolet radiation.
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Tab.1 The influence of storage time on the mechanical
properties of the rubber compound of insulation layer

I A7 ] /d o /MPa %
LHO 7.62 685.5
LH 15 7.78 618.4
LH 30 6.46 593.5
LH45 7.81 638.8
LH 60 6.53 637.1
LH 75 5.62 670.2
LH 90 342 462.0
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Fig. 1 The change chart of mechanical properties with aging
time
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Tab.2 The influence of storage time on the vulcanization
properties of the rubber compound of insulation layer

I A7-Bsf 1) M, M, M,~-M, T, T, Ty,
/d /N+m /N+m /N+m /min /min /min
LHO 1.44 0.16 1.28 1.08 7.22 25.21

LH15 0.90 0.10 0.80 1.21 7.48 25.29
LH30 0.83 0.09 0.74 1.25 8.40 27.36
LH45 0.73 0.09 0.64 1.28 9.03 28.52
LH60 0.66 0.10 0.56 1.23 8.14 27.13
LH75 0.61 0.10 0.51 1.27 8.58 29.14

LH90 0.51 0.11 0.40 1.22 8.41 31.19
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Fig. 2 The change chart of vulcanization properties with aging
time
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Tab.3 The influence of storage time on the adhesive

properties of the rubber compound of insulation layer MPa

J[aecaipylapal A /R I A 15
LH O 4.57 5.12 3.58
LH15 4.73 4.42 3.69
LH30 4.86 4.74 3.88
LH45 4.28 455 3.27
LH75 3.73 3.71 3.45
LH90 2.95 2.97 2.95
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Tab. 4 The effect of storage time on other physicochemical properties of the rubber compound of insulation layer

T ) /d plg-cm™ AW+ (m-K)™! a/mm?-s™! e/1-(g-K)"! T)C E I 5350 % NIMLI®¢
LH 0 1.042 0.230 0.121 1.830 45.12 96.4 50.9
LH15 1.043 0.228 0.120 1.837 46.24 97.0 47.4
LH30 1.042 0.223 0.118 1.813 46.49 96.7 49.6
LH45 1.042 0.225 0.120 1.808 45.97 96.0 50.4
LH60 1.042 0.231 0.119 1.868 44.66 94.1 51.2
LH75 1.041 0.224 0.120 1.798 44.02 90.6 529
LH90 1.042 0.230 0.124 1.796 45.44 86.9 56.1
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Fig. 3 Heat—weight loss rate of the EPDM insulation

0 10 20

FHIMEIT.Z  hitp://www.yhclgy.com 20244 5524

R RSN R NV TR Y R
TR AR R P A /N AN 1 SR ) i
NG TR R . IR A RISA v e AT, /)
G3 IR R R HOR B A TR T i K 7R
IS /N Y2 G A P2 it | i3k
JRTEZIREE NS R AR, P ICAE IR T i 4 34
JERIF R A P2 R R N R ZE )
WA E A . IR 3 PTLAE Y, BEE A s ] 38
T, [ — s 1] P gt 1 /0N o3-S 2 TR, 100 BH 6 e
BRI , g2 /N ik R T
Ak 2 02 ot L1 P Y 5 i
2.6 MBS

i A AL YR Ak EPDM 4 42 R i SR A ) 3 Bk
A, EE A AR AN 4 s 5 — R A Pl R R
W ) e AR A2 A R A SR R I B A e AR A FR
X AN AT IR S g o A v B i Y R D E R R
I BE 25 0K 5 5 2P R S 4 H B SR L EPDM 6% [
ZFHUH JR -, AR s e i SE AR 431 7 ) A EPDM
H 35 =5 EPDM A 32 M DL H R3S
EPDM 2 [0 #H B 8 & , i & 45 & 8 Bk - ik 2

>
12ROOR—RO * =R’ * HELDNR
EPDM-H+RO * /R’* —EPDM * +ROH/R'H FBWHEF
2EPDM * —EPDM- EPDM e
EPDM * +EPDM—EPDM-EPDM * i

EPDM- EPDM * + EPDM-H—EPDM- EPDM-H+ EPDM ¢+ H##%

&4 EPDM it bWt fbpLEE
Fig. 4 The mechanism of peroxide vulcanization of the EPDM
insulation
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Fig. 5 The mechanism of EPDM insulation thermal oxygen aging

MNIEL 4 FNELS Ha] DL Y 52 i 4 2402 A8 K 2%
(P AS 32 B2 R 3R« — 2 2 A A ) 3 B0 ) 32 A B g A=
FERE A A H B R AIG ; 2 EPDM K4 F#E 7
WA T R AEWR, Wi 25 A R =N+
BE B, ok 5 ke A B R B ROR 4 F sS Bk
2

& 6 2L 4 K 761,697 em™ W Wi % S DCP th
BB B R AIR Bl 04 L 860 em™' Sy O—O B v 45 1% 5 Wt
Wl 11 0291 074 em™ 553554 DCP W Wi ; &4k
90 d Ji , it I S e B4 kg AL B BTG o

& 6 H1964 cm™ IS4 A EPDM H C—C S i
I , 808 em™ H—CH,—) C—H ¥ sh g , 05 55 15 5
EPDM 1 () 2% I ENB & A3 ¢, Ak 5 1 = 24 %
IR B b2 e 13 FAIR

h A B B AL ) R K 4 32 2 R
b T TEDRS 35 R S e o3 B30 M e AV A D R D00
KRIATHA = TC LN L IZE e 24k 90 d FF 4k S 5 i
A1 a5 a2 DCP & & . Z1k o0 d IF- k&
— 140 —

aging at 70°C for 90days
without aging
1.0 1
0.9 1
N
¢ 08
=
Z 074
B
0.6 1
0.5 T T T T T T )
4000 3500 3000 2500 2000 1500 1000 500
o Jem™
(a) ZLAMELEXT L
‘ aging at 70°C for 90days
0.92- without aging
& 0.904
o
2
=
= 0.88
&
£
E
= 0.864
697
084l L, : = :
1000 900 800 700

o /em™
(b)  (a)PLLETFHERR TR
K6 EPDM 2L SMAlE
Fig. 6 The IR spectrum of EPDM insulation
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Tab.5 The content of DCP in the EPDM insulation

i H DCP/%
LHO d 2.14
LHOO d+# I AE1 a 0.98
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Tab. 6 The mechanical properties of EPDM insulation

after adding DCP
WiH a/MPa W%
LH 75d 5.62 670.2
LH75 d+3.5phr DCP(#IRIAE 1 a) 6.55 297.6
LH90d 3.42 462.0
LH90 d+3.5phr DCP(# A7 1 a) 7.20 357.1
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Tab.7 The vulcanization properties of EPDM insulation

after adding DCP
15 H Mu ML MII_ML
X /N'm  /N-m  /N-m
LH75d 0.61 0.10 0.51

LH 75 d+3.5 phr DCPCHIRIAF 12) 154 0.09 1.45
LH90 d 051 0.1 040

LH 90 d+3.5 phr DCPCHIRI/E 1) 143 0.11 1.32
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