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Fig. 1 TEM micrographs of EPDM/PA/CPE(70/
30/15) blends showing the structure of disperse phase

(a) L KAEH N 6.0k, B 1(b)8.0k, B 1(c¢)
40.0k, 7] LU H 4 8O 2 B RP 9 B A0 &5 A S il
LW, BT CPES5 PANERGEMAZRK, BY
FEERSERNARERERFRAERMN
ZZEMESR, Lh TEM XEWHER — #2468
IN:L)

DSC 43 #r i M8 PA # T,=366.8K,EPDM
# T,=220.8K,CPE f#§ T,=271.8K.% F 433K
#5# 3t B 15min B PA/CPE 6 R, PA K T, =
347.8K,CPE # T,=292.6K,PA # T, & &
FEBsHT 19K, CPEW T, A@BF mBsh T
20.8K, — &M T, ZEFXBEH 95.0K,kRE
W% 55.2K,i%8 CPE 5 PA A RF. LR
& # EPDM/PA/CPE, EPDM # T, = 220.9K,
CPE B T,=285.6K,PA150 # T, =343.8K.

MEXBRAGESASN T, 0T, MR
J EPDM 5 PA i) T, Z %% 122.9K, i EPDM
5 PAMIIRE T, 2%£K 146.0K. #— %X T,
ZEER AW =FFR:ZTRBERA=ZT
TLRBXR-PTREMZHIERKEKR; &
EPDM &g #imA PA %t EPDM K T, A= 4
EW;EPDM/PA A REMA M AN CPE 5, R
® EPDM 3 B KL, H EPDM ® T, L¥
A2 .U EJLEAE B, CPE % EPDM/PA % %
ERAARMEF—-RKERHAER,CPE HHEKE
FARERE, MERFEEFENHE AN ER, &L
BYERA N PAMETEE RIOEMEH TEM t
MEFSBHBEREFHY RBIEOEH.

AENAEBERAHEEENEIRM
R, ACAFAEEBIXHEN T -MHBEEH.
#n Han!" 7313 PA I ¥ PA St M T
HANBEZ RNAAXTHRELXANAR, T
HBAXNT M —HOERAERBBEMINE
B AKEST MARCPEEHLIEHMAEN
BRESBENRE P, BT PAMRE BRT
PARIZRBE MNT PAEEEPHIHRB
E,FE CPEX PALEB TREXBR TR
ERMAKNER R PARNERAERSBIXETHN
c3: §

DMA 487/ 2 B @M E T R BIHFHABM
BHEBARALTY T,oTXEE. X85 R
HER BERITEAEE, RAXBEEZAARHMH
ZiW . MEEEEMX N T EPDM & T, %, BRHE
R ¥EX LT PA B T, #.



6% O FH.ZaZARKR/RREHERESHSERNOTR 729

0.401

— EPDM/PA/CPE
. -« - EPDM/PA

0.30F
"é 0.20f

0.10F

0.00}

300 50 0 50 100 150
T(C)

Fig. 2 tand of EPDM/PA/CPE and EPDM/PA
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Fig. 3 SEM micrographs of EPDM/PA/CPE(70/30/15)
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Table 1 Comparison of mechanical propoties of various recipes

Recipe 1 2

Hardness (Short A) 81 80
Elongation at break{ %) 380 360
Tear strength (kN/m 25T ) 38./5 57.2
Tear strength (kN/m 121C) 8.6 17.2

Recipe 1 EPDM 100phr, CB 60phr, vulcanizing agent 4phr
Recipe 2 EPDM 70phr, PA 30phr, CPE 15phr, CB 35phr, vulcanizing
agent 4phr
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Fig. 4 SEM micrographs of EFDM/PA/CFE (70/
30/15) blends broken in varicus environments

a) Broken surfaces given by puiling specimen

b) Broken surfaces given by wearing and tearing
specimen

FUIEE R AP TE A 4B 4K, 30 TR B Bt hE v,
BUBRH TASEREEZ, COHN . MENHETd
BALHBREAHEIBT REKBEARZNF
BRHARKERT Z4AEEL. WA 4(b) T RBHE
FHEBOGER 3~5m B/METF, XB“NE
FURMAMEEER BEAERAT SEKRY
ABEER FEEREANEIRT L& HBE
K, V€ A i ) 48 , 0 R 5 B A P A B B S 06T, B R
RS R T K BB R BUE /DN fE R B R, 3K
BEEnHAZELBEER. FUBEEBRHESE
RSk
p IR 1:3°3:3. -4

EPDM/PA RHEBE R HEHK 5% F 1989 £ %
EHNRERIEEALY —ENFEY I KER
REAHBHEDRE 2.

Table 2 Comparison of mechanical propoties of various recipes

cov 60
EPDM/PA/CPE

Recipe Standard  Standard
(75/25/12)
T-107 T-142
Tensile strength{ MPa) 21.2 19.8 20.6
Hardness (Shore A) 64 69 81
Elongation at break( % ) 520 510 380
Tear strength (kN/m 25C) 47.5 55.4 65.8
Tear strength(kN/m 121C) 27.2 20.6 23.7

After oven aging
760h at 121(TC)

Elongation retention{ % ) 12 38 63

After oven aging
T70h at 1201(T)

Tensile retention (% ) 45 57 100
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INVESTIGATION ON STRUCTURE AND PROPERTIS OF EPDM/NYLON
HIGH-PERFORMANCE ELASTOMER

MA Jun, FENG Yuxing, LEI Changchun, ZHU Yujun
{ School of Materials Science and Enginnering , Beijing University of Chemical Technology, Beijing 100029)

Abstract Based upon the DSC, DMA, TEM and SEM observation, a study was made on the structure
and property of ethylene-propylene diene monomer (EPDM}/ternary-nylon-copolymer { nylon6./66/1010 =
20/10/70) (PA) blending systems with excellent properties. The results show that there are three kinds of
structure such as follows: After EPDM, PA and chlorinated polyethylene (CPE) being melt blended in
160 ,disperse particles, composed of PA and CPE would be formed. Because of chemical reaction, CPE
anchored or inserted into PA. The junior structure refers to dispersed particle itself. It reduces the polarity of
PA and improves the compatibility of PA and EPDM. On the other hand, it makes modulus and crystallinity
of PA closer to those of EPDM. Some special treatment changes the shape of dispersed particles into a micro-
fiber (intermadiate structure) that could reinforce the EPDM matrix with smaller amount of PA. Also, it
could improve magnificently the tear strength, especially hot tear strength of EPDM. EPDM/PA blend,
named as micro-fiber rubber compound, has much better elongation at break than short-fiber rubber
compound and the reason has been given. Only under the effect of external force, the senior structure, which
is composed of aggregation bodies, comes into being. Each aggregation body, which could be proved by
analysis of SEM observation of surfaces of fractured specimen,includes certain amount of micro-fibers. It is
these sophisticated structures that make the blending system embrace merits of both EPDM and PA and
gain excellent comprehensive properties. Compared with main properties of rubber compound cited in
literature, EPDM elastormer reinforced by nylon has satisfactory mechanical properties and excellent heat
and oxygen-resistance properties.

Key words EPDM, Polymer blend, Structure, Property, Hot tear



