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F8k 249 ethylene propylene diene rubber(EPDM)/polyamide12(PA12) 8§ &30l HAP ZAE 3
S 2H Fr7tad B9 (thermoplastic elastomer, TPE)S] A4S Hol= &AIE A2t EPDM3} PA12 7 A}
o]¢] Ag3lA| &2 T 4kst EPDM(mEPDM)S A7}30 25 EPDM/PAI2 88 E3E9] 71412 B4S A ATk
TS EPDM/PAL2 £ EFE 0~100 kGyo] HAE ZAEO 24 EPDM AREZRS] AEiZQl 7kl whe-&
T8 BA PAI2 O EHE §§ fedS SR F S AHH o2 EPDM/PAL2 §-§ E3E9 mEPDM
< 7k & RS 25 kGy RAR 9ty EUEAA §8 AT S HolWAx B4 E BAA AHo] 943t
EPDM/PA12 &8 &S AT & U

Abstract: Polyamidel2 (PA12) is blended with ethylene propylene diene rubber (EPDM) at various compositions in the
presence of maleated EPDM (mEPDM) to afford blend materials having the characteristics of thermoplastic elastomer
(TPE). The EPDM/PA12 melt-blends are further irradiated with electron-beam (e-beam) at 0~100 kGy dosage, yielding
selective crosslinking between EPDM chains while retaining melt-processibility originated from PA12 phase. mEPDM
acts as a compatibilizer and affords additional improvements in mechanical properties of the EPDM/PA12 blend. With
25 kGy of e-beam irradiation and mEPDM, the EPDM/PA 12 blends successfully exhibit TPE behaviors with reasonable
elastomeric and mechanical properties.

Keywords: thermoplastic elastomer, electron beam, polyamide12, ethylene propylene diene rubber, selective crosslinking.
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Figure 1. Schematic illustration of the crosslinking mechanism of EPDM induced by electron beam irradiation (a); reactive compatibilization

(b)

between terminal amine functional group of PA12 and maleic anhydride of mEPDM (b).
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Figure 2. Schematic illustration of EPDM/mEPDM/PA12 blends
irradiated with electron beam.
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Table 1. Composition of EPDM/PA12 Blends in the Presence
of 10 wt% of Maleated EPDM*

Samples EPDM (g) PA12 (g)
EPAF55 22.5 22.5
EPAFo64 27 18
EPAF73 315 13.5
EPAF82 36 9

“Maleated EPDM (mEPDM, Royaltuf498, Chemtura, Mah = ~1.0 wt%).

Chemtura’}2] maleated EPDM(mEPDM, Royaltuf498, M,~
110000 g/mol Y& AH&3ITH RE AFEL ¥l A3
gl AT
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HiA A 88 EEe] 2L edAEA Y] EAS
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TA ¥1&S 5/5~8/271A] HSIAIA 19] FFS A Byt
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=3¢t & mEPDMS F4stal F71= 287 88 23

X
o
2

om wiAEo ® EPDME FHSIL 627k 7= E9ate
% 8§ EF A7 1080] HEE 7SI

XM =AY SEEHE AME M= #9985 &
£S hot press(QM900M, Qmesys)E ©|-&3Fo] 180°C, 15
MPaol A 1027Fe] 25O A 150%150x1 mme] A EE
Az3lA T o] 0|83l ASTM D4129] FZ | 9o o}
B B2 AHE AFsistt

R AL A2 7H5 7] (UELV-10-10S, EB-techyE AF
&3] 10 MeV, 1 mAS 2 25 kGy/scan®] FAIHEE 3+ &
AZrE B8 AE A 91714 AR AR A8
Sl3AT). o] W] F AP b7} 25, 50, 75, 100 kGyol =
TE AR 2 SIE 2SI oH AEHQ] ZAE Q]
slo] ek A2 d3kE Fskr] s Efde] 9l 25,
50, 100 kGy= ZAIHE= %202 MES 93 & Sxp8oz
25 kGy¥ ZARE Aldstaitt. ZF Aol tiste] a7l =
Aoz A F 1271 NES ALl met 742t 474
o] A 02 AT

EM I} AF A F-E w5 A Y 7](UTM, United Co,
Model STM-10E)E AF&-3}o] ASTM D4129] Wil o s Ahe
oA cross head speed 10 mm/minZ 23T} 3 U] ¥
=4S B9 HaFS 8k A “d=(tensile strength)2} I
3 4175 (elongation at break), % EHdE-(Young's modulus)

Polymer(Korea), Vol. 37, No. 5, 2013



574 A ZALE 531 EPDM/Polyamidel2 ¥43A12] =0l #3+ A+

S AA A AE JFH (tension sety> A Hol| ]EHS
7¥ete] 271 Al Zole] 100%7HA] {178 MPAI7]AL 10
7F AT 3 g A|ASIAL Aol W} glS wirhA|
71tk Al HFAols S48kl 4 E(%)=100[L-L(0)}/
s tidste] AMFSHATHASTM D412). 4714,
LOy= AlHe] ¥18 d Hojolm [ ¥ $-9] Zo]o|t}. A
AL AR S A AF 47 EPDM/mEPDM/PA12
AEE hot pressE ©]-&3] 180°C, 5 MPaollA] 137t 25
3L el ofst AlF0] MY oFE AFst A A §f
oA ¥l W e] YFHl= field-emission scanning electron
microscope(FE-SEM, Hitachi S-4700)2 #2331t A4
APl mE 7h jES o] SRl A EFE Y] A8 Y
S FHoto HYHEF 4 X (Nicolet 380, thermo
electron)2] ATR(attenuated total reflectional) 7]& S AF8-3}
o] A8k
Y SM 2N A2 Aol 24 mE EFEY] &
$71%5S DSC(DSC 1, METTLER TOLEDO)E Al&3le] &
29171914 10 °C/min®] 5-2/47 X2 -80~210°C =
= AN FLH] AEE ARSSH] B4S XISt

ol l-)ll

1

=

p

L0yl 2 %

Zn o =2

Figure 3ol AA}A ZAle|| w2 EPDMe] 7l ¥Hg- 3
/& B3] 218 EPDMS2 A1&2] C=C/CH, ¥= W4 H]
£ YERHSTE. EPDM #3014 7k ¥kg-o] dojul= C=C
2152 1630 em™ol|A] VERb 7F A ER] ] F78)
to] 722 cmellA #EE = CH21E s ml3e] |
e C=C AF X5 FA°] WA HEFHOE ol
t}. Figure 30| B uie} o] Hapd AP S71d+
=C/CH, A5 Z1%&¢] 93 WA 87} o= 2
T ATt ol= EPDMO] 7kl ¥Ego] C=C 91X
qo 2 dojur HAA AP S7HESE 7t

il

;9 o Ho —HN'
Me o

U
T -

20

= o i AN 2w > o
X oo

4o
r
Y

0.80-

0.75+

CICH,

C
Area ratio

—

—m— 1630 cm™/ 722cm™ n

0.65

0 25 50 75 100
Dose (kGy)

Figure 3. Area ratio between C=C (1630 cm™) and CH, (722 cm™)
stretching peaks of EPAF82 with different electron beam irradiation
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Figure 6. FE-SEM images of EPDM/PA12 (8/2, a), EPAFS82 (b) and EPAF82 irradiated with electron beam; 25 kGy (c); 50 kGy (d); 100 kGy

(e).
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Table 2. Thermal Properties of PA12 and EPAF82 Irradiated
with Different Electron Beam Irradiation Dosage

Electron beam

Samples irradiation dosage (kGy) T () (0
EPAF82 0 176 149
EPAF82 25 176 149
EPAF82 50 174 151
EPAF82 100 174 151
PAI2 - 176 148
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