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Correlation between EPDM aging properties and climate as well as prediction of the

distribution of EPDM aging degree in China
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ABSTRACT Based on the analysis of aging behavior of ethylene propylene diene rubber ( EPDM) and the mechanism of action of
climate on EPDM the aging data of EPDM exposed for 3 years in 11 typical material weathering test stations and the meteorological
data there were studied to find out the relation between atmospheric environment and EPDM aging properties. By using the factor anal—
ysis and the technique for order preference by similarity to ideal solution ( TOPSIS)  the comprehensive values of aging properties were
gained. With the grey correlation analysis sever environmental parameters including irradiance humidity temperature were found to
be the key climate factors which had a significant relation with the degradation of EPDM. Then a BP artificial neural network that con—
nected the climate factors and EPDM aging properties was built. By inputting the meteorological data of cities the comprehensive val—
ues of EPDM aging properties where weathering test had not been performed were predicted and a distribution map of these comprehen—
sive values was draw out. The results show that the aging of EPDM in the south of Guangdong Province Hainan Island Taiwan Is—
land Tibet and south of Xinjiang are the most serious.
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Table 1  Climate dates of the 11 typical regions( average values from
9 . 2007 to 2010)
/ / / / / /
Li 0 « C % mm h h (MJem™2)
' « ' 13.0 51 488 59 1620 4653
11.3 38 48 7 2632 7846
23.5 78 1775 260 1143 4574
18.5 80 828 504 984 3164
( EPDM) 8.4 40 613 71 2230 8211
-1.5 64 599 182 1887 3922
13.8 72 877 426 2126 3609
BP EPDM 24.3 80 2022 117 1293 5190
; 10.9 64 322 69 1603 4235
EPDM . 0.1 48 26 18 2975 7480

18.0 71 1046 185 1600 3878
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2 EPDM . (a) i (b) HE) i (d)
Fig.2 Aging properties of EPDM as a function of exposure time: ( a) chromatic aberration; ( b) tensile strength; ( ¢) elongation at break; (d) tear
strength
156 (11 15 )
D, G Pearson R, , 2
2 EPDM Pearson

Table 2  Pearson correlation coefficients between EPDM aging indexes

1. 000 — — —
0.345 1. 000 — —
0.392 0. 155 1. 000 —
0. 341 0. 497 0. 159 1. 000 3 EPDM
Fig.3 Component matrix plot of the factor analysis of EPDM aging
s properties
m Y =
X, inU, (5) ~ (7) :
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Table 3 Comprehensive values of EPDM computed by TOPSIS method

0 0. 325 0. 325 0. 325 0. 325 0. 325 0. 325 0. 325 0. 325 0.325 0. 325 0. 325
1.5 0. 347 0.339 0.317 0.314 0. 430 0. 430 0.321 0.391 0.314 0.413 0. 406
3 0. 484 0. 346 0. 458 0.429 0.354 0.431 0.333 0.427 0.424 0.433 0.412
4.5 0.502 0.492 0.578 0. 401 0.326 0. 383 0. 568 0. 625 0.484 0. 658 0.482
6 0.282 0. 486 0.378 0. 459 0.559 0.423 0.559 0. 498 0. 465 0. 443 0.563
7.5 0. 365 0. 460 0. 402 0.435 0. 490 0. 463 0.374 0. 499 0. 481 0. 386 0. 484
9 0.421 0.378 0.591 0.530 0.559 0.520 0. 440 0. 501 0.589 0.736 0. 607
10.5 0.478 0.392 0.521 0. 499 0. 566 0. 545 0. 595 0.623 0.598 0.673 0.526
12 0.315 0. 456 0.393 0. 449 0. 465 0.529 0. 484 0.548 0. 607 0.611 0. 608
18 0. 506 0.261 0. 569 0.599 0.616 0.597 0.5%4 0. 635 0. 652 0.651 0.557
24 0. 388 0. 498 0. 583 0. 668 0. 555 0. 661 0.750 0.732 0. 660 0.613 0. 696
30 0. 567 0. 632 0. 498 0. 565 0. 661 0.704 0. 686 0.677 0.758 0.735 0. 786
(12)
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K:ZCL, (1=6 9 12 18 24 30). (12)
EPDM 30
4 . 4
EPDM N N
> N > N ~ > > >
2.2 EPDM
2.2.1
. 4 EPDM
Fig.4 Comprehensive values of EPDM aging properties in each typi—
MATLAB cal location
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Table 4 Grey relevancy between climatic factors and EPDM aging properties

0. 904 0.916 0. 807 0.701 0.909 0.917
0.911 0.918 0.817 0.716 0. 925 0.937
0.908 0.922 0.818 0.716 0.931 0. 930

0.910 0.919 0.816 0.715 0.927 0.936
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Fig.6 Influence of the numbers of network layers on the fitting re—
sults
6
Table 6 Influence of the numbers of network layers on the prediction
1%
— 3.4347 —
3 2.6616 27.506
5 3.3499 2. 466
5 8 2.7638 19.530

Fig.5 Influence of simulation precision on the fitting results
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Fig.8 Prediction process of the comprehensive aging values of EPDM
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9 EPDM
Fig.9  Distribution of the comprehensive values of EPDM aging

properties in China
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