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Study on Aging Behavior and Mechanism of EPDM Seals in
Simulated Environment Medium of Tunnel Strata

DING Yugiao',LI Chengjie’, YANG Zheng',YUAN Zun’, YE Lin’
(1. China Railway Eryuan Engineering Group Co. ,Ltd,Chengdu 610031, China;2. Sichuan University,Chengdu 610065, China)

Abstract: The aging behavior and mechanism of ethylene-propylene-diene rubber ( EPDM ) seal in

the simulated environment medium of tunnel strata with the ionic solution having a concentration of 1

mol * L' (IM) were investigated and compared with the aging in distilled water. The results showed that

the hardness and compressive strength of EPDM seals soaked in both media increased with the aging time,
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the tensile strength decreased first and then increased, the elongation at break and permanent compression
set were reduced,and the stress relaxation coefficient was improved. The permeation and diffusion of water
molecules from the media into the EPDM matrix at the initial stage of aging weakened the reinforcing effect
of reinforcing agent. The water absorption gradually reached equilibrium and then crosslinking reaction
occurred. The relative mass change rate and relative water absorption rate of EPDM seals increased first and
then decreased, while glass transition temperature (7,) showed a trend of first declining and then rising. The
surface of EPDM seal gradually became rough during aging, and solid particles were separated out. The aging
rate of EPDM seal soaked in 1M ionic solution was slightly higher than that soaked in distilled water. The
relative mass change rate and relative water absorption rate of EPDM seals soaked in distilled water were
obviously higher than those soaked in 1M ionic solution, which was related to their high water absorption
rate. At the same aging time, the storage modulus of EPDM seals soaked in 1M ionic solution was larger than
those soaked in distilled water, while the 7, was lower.

Key words: EPDM; seal; aging behavior; aging mechanism; simulated environment medium of tunnel

strata; water absorption rate

“BASF .

RESRELZARBNKIERE 720194
F R BAE S RS b, i EURE Tl D2 2B
Oy PR FIR , Y i o BTl E 1 e A
(LSRN SN VA N VB W o s N B
TR Y K[ R

(1) FRREZE M Pk ). 20024F DLk, 4 [ ¢
P R AR AR T 40 Tt . B 20184F, &
R R REIR BTS20t PR AN ST0 T, A5k
AT T E AR P ARAT S BRI T R
B, AT 7= Bk T B ) AR T AN 2

(2) Rz imil JFURHM R 6 AF 2 H R 7, A7l A
TG o BEAE 1 5K W BUR 1 7 78 LA T e e T
9, ok ATV I A5 2 R AT, L SAEAT L
B FF TR AL GE R 72 70% 22 470 2009—20184F, Hy
B e 2B Tl U TR & R ARA T L A i R b
FHARAKTF, 201 74F LART @47 Mb— ELAL TR, 5
EAE20154E BT 1. 20184EAT L Al Rt H AT
7%, TIT20194FJE 4T R 25 500

Q)G IIFTESr . BEE LT G AW,
Tk Al iz 8 e 25 388 K, 17 3 [R) A 58 4 A
A ZL, el 2 E RO AR A, R T AR
T RN, S T8 A R T R, kR
Ak H H A R 7 R WA, 7 AL T
Yy, A 716 Tk

(4) th HTE BMSR IR . o T3 B i 2R Al
A7 Jey B L, IR 38 B 3R 2 L T [ Ak
AT 2 e BT I P e A I A AR T A A A
5o ATAERE A A TN B A TARALIZ 4T, T
PRI — T A AR L 0 Bl R E R
Al RS PR ARG . I T S T I A R
o i 0 B R B & A E L, TR AR A M TR
— Ry e P A A N T, (0 N S A H
F L.
(# B (P ELTIR),2019-03-20)

BAXKEBEFRERLEN HAKBUSIE
H &A1 720194 H A B R, 22462
FRAR R 2, % W 2 B 201948 1) o BB T 37 6 7
SR (BRI 78, 17t [ BN, 1%
WA, 3R T ) i B E T OR AR AR 2015 4F Bk
W80T tLA | 3E L2 54F/NF IR L AKF- o
Horp B IG HA R TR R M52, 97t [A] ELIai/)N
0. 6% ; 8 AR e il it JH e AR oK i 15, 77t A
Fed 1. 4%, e B O oS, 8Tt T[] Ho i
£0.3%. I3 — 5T, Tt R i Do 1677t [H)
FEIB/INO. 6% A PR FT 3 78 H AS [ Y T 35 oK
T 7 HE #2001 84F M21. 3%, [8] LB/ T1. 4%, &2
B R T E E N
(FHa+BELTH),2019-03-07)



